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1. OBIIME ITOJOXEHUA

1.1. OcHoBHasi oOpa3oBaTe/ibHAasi NporpamMMa BbiclIero odpa3oBanusi (ypoBeHb
cnenuanurera) (nainee — mporpamMa crneuuanurera, OOIl cneuwmanurera), peaauzyemas B
COOTBETCTBUU C (heaepaibHbIM T'OCYJApPCTBEHHBIM 00pa30BaTEIbHBbIM CTaHAAPTOM BBICILETO
ob6pazoBanusi (OPI'OC BO) denepanbHbIM rocyqapcTBEHHBIM OIOKETHBIM 00pa30BaTEIbHBIM
YUpeXKICHUEM BBICHIETO 00pa3oBaHusA «POCCHUCKMA XUMUKO-TEXHOJOTHYECKUN YHUBEPCHUTET
nmenu [l. . MengaeneeBa» no cnenuanbHocTH 18.05.02 Xumuyeckass TEXHOJIOIUS MaTepHaJIOB
COBPEMEHHOM »HEpreTuku; no cneuuanu3anuu Ne 1 «XuMudeckas TEXHOJIOTHS MaTepuajioB
SJIEPHOTO TOIJIMBHOTO IUKJIA» TMPEJCTABIAET COOOM KOMILJIEKC OCHOBHBIX XapaKTEpHUCTUK
o0pa3oBaHusl, OPraHU3aLMOHHO-NIEAATOTUYECKUX YCIOBUHM, (GOpM aTTecTaluu, KOTOPbIN
Mpe/ICTaBlIeH B BUJE OOWIEH XapakTEpUCTUKU IMPOrpamMMbl CleLUAIUTETa, y4eOHOro IjIaHa,
KaJIeHJAapHOro y4yeOHoro rpaguka, pabouuMx NporpamMM JUCLUIUIMH, MPOrpaMM IPaKTUK,
OLICHOYHBIX  CpeACTB, Meroauueckux wmarepuanoB. OOIl pazpabotana ¢  yderoMm
PEKOMEHI0BaHHOM MPUMEPHOI OCHOBHON 00pa30BaTeNbHOM MpOrpamMmsl.

1.2. HopmaTuBHBIE JOKYMEHTHI VI Pa3padoTKH NPOrpaMMbl CHeNHAJIMTETa IO
HANPAaBJIEHUIO TOATOTOBKHU COCTABIISIOT:

- ®enepanbhblil 3ak0oH 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii
denepauuny;

- [Ipukaz MunuctepctBa oOpa3oBaHusi M Hayku Poccuiickoit ®enepauuu 0T
19.12.2013 Ne 1367 «O6 yrBepxkaenun Ilopsaka opraHuM3alud ©W  OCYIIECTBIICHUS
00pa30BaTeNIbHON JEATEIBHOCTH 10 00pa3oBaTeIbHBIM IPOrpaMMaM BBICIIEr0 0Opa30BaHUS —
nporpaMMmam O6akanaBpuara, IporpaMmmam ClielUaIUTeTa, IporpaMMaM MarucTpaTrypbh»;

- [Ipukaz MunucrtepctBa oOpa3oBaHusi M Hayku Poccuiickoii ®Denepauuu 0T
17.10.2016 Ne 1291 «O6 yrBepx)aeHuu (enepaabHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIHHOTO
CTaHJapTa BbICIIErO0 OOpa3oBaHus 1o crenuaidbHocTH 18.05.02 XwuMuueckass TEXHOJIOTHUS
MaTepHUaJIOB COBPEMEHHON IHEPIeTUKH (YPOBEHD CIIELIUATIUTETA)Y;

- @enepalibHblil  TOCYJApCTBEHHBIN  00pa3oBaTeNbHBIM  CTaHIApT  BBICIIETO
oOpazoBanus 1o cnenuanbHocTH 18.05.02 (YypoBeHb CliELUaIUTETa), YTBEPKACHHBIA MTPUKA30M
MunuctepctBa oOpa3zoBanusi U Hayku Poccuiickoit ®enepauuu ot 17.10.2016 Ne 1291
(3apeructpupoBan  MunucrepctBoM  toctunmud  Poccuiickoit  ®enepammu 14.11.2016,
peructpaioHHblil Ne 44337).

1.3. O0mas xapakTepucTUKa MPOrpaMMbl Cllel[HAJTUTETA

Henabo nporpamMmbl cienMaJMTeTa SBISETCA CO3JaHUE OOYYAIOUIUMCS YCIOBHM IS
proOpeTeHus: HeOOXOAUMOTO Ui OCYLIECTBICHUS MPO(ECCUOHATBLHON JeATEeIbHOCTH YPOBHS
3HAHWM, YMEHMH, HABBIKOB, OIIbITA JESATEIBHOCTH M MOATOTOBKM K 3aIlUTE BBITYCKHON
KBaJIN(DUKALIMOHHOM pabOTHI.

Cpok mnosydyeHusi o0pa3oBaHusi 0 NMpPOrpamMMe CHEHUATHUTETA 10 CHEIUAIBHOCTH
18.05.02 Xumunueckasi TEXHOJIOTUSI MAaT€pUaIoB COBPEMEHHOW SHEPIeTUKN U CIIEHHATU3ALUN —
XuMHYecKasi TEXHOJIOTUSI MaTEPHAJIOB sJIEPHOTO TOIUIMBHOIO LIMKJIA B OYHOM popme oOyueHus,
BKJIOUAsi KAHUKYJbI, MPENOCTAaBIISIEMblE MOCIE MPOXOXKACHUS TOCYIapCTBEHHOW MTOTrOBOI
aTTeCTallMH, COCTABIISICT 5,5 JIeT;

CrpykTypa o0pa3oBaTe/IbHON NMPOrpaMMbl CHEHHMAJINTETA BKIIOYACT 00s3aTENIbHYIO
(6a30By0) 4YacTh W dYacTh, (HOPMUPYEMYIO Y4YaCTHHKAMHU OOpa30BaTEIbHBIX OTHOIICHHIA
(BapmaTuBHYI0). OTO oOecneyrMBaeT BO3MOXHOCTh pEaM3alldd IPOrpamMM CHEIUATIUTETa,
UMEIOLUX Ppa3IMYHYI0 HalpaBieHHOCTh (mpoduiab) o0pa3oBaHHs B paMKax OJHOMU
cCrHelHalIn3aluy MporpaMMbl CIIELIMATIUTETA.

[IporpamMma crienmanuTera COCTOUT U3 CIAEAYIOIIUX OJIOKOB:

brox 1 "ucuurmmuel (Moaynu)", KOTOpBIA BKIIOYAeT JUCHMIUIMHBL (MOJIYJIH),
oTHOcsmuecss K 0azoBoi yactu mporpamMmbl 207-210 3aueTHBIX equHUIL (3.€.), B TOM 4YHCIIE
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JTUCHUTIIMHBL  (MOAYHM) crienuanu3anuu  36-42 3a4eTHBIX eauHUIl (3.€.),d JUCIUTLTAHBI
(MOmynH), OTHOCSIIHECS K €€ BapUAaTUBHON 4acTH 66-69 3a4eTHBIX equHUII (3.€.);

bnoxk 2 "IlpakTuku, B TOM 4Hclie Hay4yHO-UccenoBaTenbekas padora (HUP)", koTopsiii B
MOJTHOM 00BhEeMe OTHOCUTCS K 0a30BOM YacCTH MPOrpaMmbl 45-48 3a4eTHBIX IMHMI] (3.€.);

bnox 3 "l'ocymapcTBeHHass wuToroBas arrecranus’, KOTOpPbII B TMOJHOM OObeMe
OTHOCUTCSI K ©0a30BOM wyacTH mnporpammbl 6-9 3adeTHbIX €OUHUI] (3.€.),M 3aBepllaercs
MIPUCBOCHHUEM KBaJIM(UKALUU, YKa3aHHOM B MepeuHe CHEeUalbHOCTEH BbICIIEro 00pa30BaHuUs,
yTBepKAEHHOM MuHucTepcTBOM 00pasoBanus U Hayku Poccuiickoit denepaunn

O0bem nporpaMmmel cienuaguTera cocrapisier 330 3a4eTHBIX €IUHULL.

IIpucBauBaemas kBaaupukanusa. [Ipy yciioBuu 0cBOeHHs MPOrpaMMbl CIEIHATUTETA,
3alIUTHl  BBIYCKHOW  KBaJU(UKAIMOHHOW padoThl, O(OpPMIIEHHOM B COOTBETCTBHUH C
TpeOOBaHUSIMY, YCTaHABIMBAEMbIMH MUHUCTEPCTBOM oOOpa3oBaHus u Hayku Poccuiickoit
Oenepanuy, MpUcBaMBaeTcsl KBaluukauus «cnequanucT» Mo crneuuanbHoctn 18.05.02
XuMHYECcKasi TEXHOJIOTHSI MATEPHAJIOB COBPEMEHHON SHEPreTUKH.

2. XAPAKTEPUCTHKA ITIPO®ECCHUOHAJIBHOM JEATEJIbHOCTH
BBIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY CIIEHHUAJIMTETA

2.1. Ob6aacTb npogecCHOHATBHOMI 1eITeJIbHOCTH BBINIYCKHUKA
Obnacth npo¢heCcCHOHATBHOW JESTeIbHOCTH BbIIYCKHUKOB, OCBOMBIIHX I[POTrpamMmy
CHelHalnTeTa, BKIIOYaET:

- pa3paboTKy, NPOEKTUPOBAHUE U OKCIUIyaTallMI0 TEXHOJOTHYECKHX IPOLIECCOB U
o0opy/noBaHUs AJIs W3BJICUEHUS MaTEpHallOB SAJEPHOIO TOIUIMBHOIO LMKIA (Janee -
SATLl) aroMHON SHEPreTMKUM U3 MPUPOJHOIO U TEXHOTEHHOTO ChIpbs, MepepaboTKu
oTtpaboTaBuiero siaepHoro tommea (naiee - OAT) u pannoakTUBHBIX OTXOJOB (Janee -
PAO), pazneneHust M30TOMOB JIETKUX JIEMEHTOB U UX IPUMEHCHHS;

- HCCJENOBaHUE paJMallMOHHON yCTOMYMBOCTH MATEpUAIOB U PaAMALlMOHHO-XUMUYECKUX
MIPOLIECCOB B TEINIOHOCUTEIISX SIAEPHBIX SHEPTETUYECKUX YCTaHOBOK;

- pa3paboOTKy M SKCIUIyaTalMi0 METOJO0B AHAJIUTUYECKOTO KOHTPOJIS M DPaTUALMOHHOMN
0€30MacHOCTH Ha 00BEKTaX, CBSI3aHHBIX C UCII0JIb30BAHUEM aTOMHOM 3HEPIHUH.

2.2. O0beKTHI NPOoGecCHOHATBHOM 1eTeJIbHOCTH BBINIYCKHUKA
O6bekramMu npoecCUOHATBHONU JESTEIbHOCTH BBIITYCKHUKOB, OCBOMBILUX IPOrpaMMy
CHeLHaIUTeTa, SBIISIOTCA:

- pyAbl, KOHLEHTpaTbl W BTOPUYHOE CBIpbE, COJAEpXKALLUE ypaH, LUPKOHUM,
paZvOaKTUBHbBIE 3JIEMEHTHI, PEAKHE METalIbl AJEPHOr0 Ha3HAYEHMs, UX XUMHUYECKUE
COEJIMHEHUS U MaTepHallbl Ha UX OCHOBE;

- IPUPOJIHOE U TEXHOT'C€HHOE ChIPhE, COJIEPKAILEE U30TOIBI JIETKUX 3JIEMEHTOB;

- TEXHOJIOTMUYECKHE MPOLECCHl X U3BJICUEHUS, KOHLIEHTPUPOBAHUS U OUHUCTKH;

- oOopynoBaHue, npuOOpPsl W METOJbl O0OECHEeYeHUs aHAIUTUYECKOTO KOHTPOJIS
IIPOBEJIEHUS ITUX MPOILIECCOB B JAOOPATOPHBIX U MPOMBIIIICHHBIX YCIOBUSX;

- TtexHosiormdeckue mpornecchl ooOpamenuss ¢ OAT m PAO u meroapl oOecnedeHus
paavanMoHHOW  0Oe30macHOCTH W peaOWiIMTaluyd — TEPPUTOpPUM, CBS3AHHBIX C
HCIO0JIb30BAHHUEM SJIEPHBIX OOBEKTOB.

2.3. Buasl npogeccuoHaIbHOM AeATeIbHOCTH BBIITYCKHUKA

Bunelr npodeccroHanbHOW AESITEIBHOCTH, K KOTOPHIM TOTOBSTCA BBITYCKHUKH,
OCBOMBIIME IIporpammy crienuannrera, peanuszyemyro B PXTY um. J[.11. MenneneeBa ncxons us
NOTpeOHOCTEN pBhIHKA TPYAd, MMEIOIIMXCS Hay4yHO-HCCIEA0BATEIbCKUX M MaTepHalbHO-
TEXHUYECKUX PECYpPCOB:

- IPOU3BOJICTBEHHO-TEXHOJOTMYECKAs;

- HAy4YHO-HCCJEI0BaTeNIbCKas;

- OpraHM3alMOHHO-YIpaBJIeHYECKasl;



- TIpOEKTHasl.

Creuuanu3anuy, IO KOTOPbIM TOTOBSITCSI BBINIYCKHUKH, OCBOMBIIME IPOTrpamMMmy
creluaauTeTa:

cnenuanuzauuss N 1 "Xumuueckas TEXHOJOTHUS MaTepUaioB SAEPHOTO TOIUIMBHOIO
mukmna';

cnenuanuzauust N 2 "TexHosorus pa3zeneHus: u IpuMeHEeHUe U30TONOB";

cnenuanu3zauust N 3 "Xumuueckas TEXHOJOTHUS MaTepUaoB SAEPHOTO TOIUIMBHOIO
mukmna';

cnenuanu3zauuss N4 "XuMmuueckas TEXHOJIOTMsSI HAHOMATEpUasjoB Ul  sAEPHOM
SHepreTHKu";

cnenuanuzauus N 5 "Xumuueckas TEXHOJOTHUS MaTepuaioB SAEPHOTO TOIUIMBHOIO
mukmna';

cnenanu3zanuss N 6  "SngepHas wu  paguanmoHHas 0€30MacHOCTh Ha  O00BEKTax
WCII0JIb30BAaHUS JIEPHOM IHEprun".

[Ipu pa3paboTke U peanuszany IporpaMMbl CHELUATUTETa OPraHU3aLMsI OPUEHTHPYETCS
Ha KOHKPETHbIM BUA (BUAbI) NpOPECCHOHATBHOW MAEATEIBbHOCTH, K KOTOPOMY (KOTOPBIM)
TOTOBUTCS CIIEUUANIMCT U BhIOMpAeT crenualn3alnio, UCX0Ad U3 MOTpeOHOCTEN phIHKA TPyAa,
Hay4YHO-HCCJIEI0BATEIbCKUX U MaTepUaIbHO-TEXHUYECKUX PECYPCOB OpraHU3al1u.

BBITyCKHHMK, OCBOMBIIMI @pOrpamMMmy CHEHHAINTETa, IOTOB pelarh CIEIYIOIINE
npodeccCuoHaIbHBIC 3aa49H:
B COOTBETCTBMM C BHUJAMU NPOPECCHOHAIBHON JAEATEIbHOCTH, HA KOTOpPBhIE OPUEHTHPOBAHA
[porpaMma crenuaiuTera:
B COOTBETCTBUHU C BUIOM (BHUIaMH) NMPO(PECCHOHATBHOMN eATENbHOCTH, Ha KOTOPBIM (KOTOpHIE)
OpHEHTUpPOBaHa MporpaMMa CrelHalIuTeTa:
IIPOM3BO/ICTBEHHO-TEXHOJIOTHUECKask NeATEIbHOCTD:
OCYILIECTBJIEHUE  TEXHOJOTMYECKOTo  Ipoliecca B COOTBETCTBUM €  TpeOOBaHUAMU
TEXHOJIOTUYECKOTO PerJaMeHTa;
OpraHu3anys ¥ OCYLIECTBICHHE BXOJHOTO KOHTPOJS ChIpbSi M MaTEpUAlIOB, UCIOJb3YEMbIX B
TEXHOJIOTUM MaTepualioB COBPEMEHHON OSHEPreTUKH, HU30TOMHO UHCTBIX BEIIECTB, HUX
COCAUHCHUM;
obecnieueHre 3(PPEKTUBHOTO HCIOJIB30BaHUS B TEXHOJIOTMUECKOM IIpoliecce 000pyAoBaHMUS,
CBIPBSl U BCIIOMOTaTEIbHBIX MAaTEPUAIIOB;
HajaJka W OHKCIUTyaTalys MallMH W annapaTtoB s OCYLIECTBICHHMS] TEXHOJOTHYECKUX
IIPOLIECCOB;
OCBOEHHUE U BBOJ B 3KCILIyaTaI[MI0 HOBBIX TEXHOJOTUYECKUX MTPOLIECCOB U 000PYI0BaHMUS;
IIPOBEJIEHUE SKOJOTUYECKOTO U PaIMallUOHHOIO MOHUTOPUHTA;
oOecriedeHUEe MEpONPUATUI 1O  JI€3aKTHBALMM  TEXHOJIOTUYECKOro oOOpynoBaHUS U
MIPOM3BOJICTBEHHBIX U MPUJIETAIONINX TEPPUTOPUI;
obecrieueHne paauamoHHON 0e30MacHOCTH;
Hay4YHO-HCCIIEI0BATENbCKAS ACSITEIbHOCTD:
pa3zpaboTka IJJaHOB, MpOrpaMM M METOJUK IPOBEAEHUS HCCIEIOBaHUN MaTepUajoB U
TEXHOJIOTUYECKUX MPOLIECCOB, SIBJISIOMIUXCS 00bEKTAMH MPOPECCUOHANBHOMN A€ATEIbHOCTH;
MIPOBEJIEHUE JKCIEPUMEHTAIbHBIX MCCIEAOBAaHUNW B OO0JACTH TEXHOJOIMH MaTepualioB
COBPEMEHHOM DHEPreTUKH;
U3Y4YeHHE H3MEHEHHs] CBOMCTB MaTepuaoB IMOJ JCHCTBUEM HHTEHCUBHBIX paJUallMOHHBIX
W3JIy4EHHI;
CO3JJaHHE TEOPETHUYECKUX MOJEJEH Ui IPOrHO3UPOBAHUS CBOMCTB MAaTE€pPHAIOB COBPEMEHHOM
SHEPreTHKU;
MOJEIUPOBAHUE U ONITUMHU3ALIUS TPOU3BOJICTBEHHBIX YCTAHOBOK U TEXHOJIOTUUECKUX CXEM;
aHaJIN3 HAYYHO-TEXHUYECKOU JTUTEpaTypbl U IPOBEIECHHUE TaTEHTHOTO MTOUCKA;
COCTaBJIEHUE HAYYHO-TEXHUYECKUX OTUYETOB M AHATUTHUYECKUX 0030POB JIUTEPATYPHhI;
OpraHU3al[MOHHO-YIPaBIEHYECKAasl 1€ TEIbHOCTB!



opraHu3anusi paboThl KOJUJIEKTHBA B YCJIOBUSX JACHCTBYIOLIETO IMPOM3BOJICTBA U oOecredeHue
OecriepeO0MHOr0 OCYLIECTBICHUS TEXHOJIOTHYECKOTO MPOLIECcCa;

OCYILIECTBJIEHUE TEXHUYECKOTO KOHTPOJS B IPOU3BOJCTBE MAaTEpUAIOB COBPEMEHHOM
SHEPTEeTUKH;

pa3paboTka MEpOIPHUATHI 10 3KOHOMUHM ChIPbsI U SHEPIreTUUECKUX PECYPCOB;

[IPOBEJIEHUE TEXHUKO-IKOHOMUYECKOIO aHaIM3a POU3BOICTBA;

OpraHu3aius 1 npopejaeHue oOy4eHus epcoHalia; MpoeKTHas JesITeIbHOCTb:

pa3paboTKa HOBBIX TEXHOJIOTMUECKHUX CXEM, pacyeT TEXHOJIOTMUECKHX I1apaMeTpoB, pPacyeT U
BBIOOP 000pYyIOBaHMUS;

aHaJIM3 U OLIEHKA aJIbTEPHATUBHBIX BAPUAHTOB TEXHOJOTUYECKON CXEMBI U €€ OTIENIbHBIX Y3JI0B
U anmnaparos;

pa3paboTKa MCXOJHBIX JAHHBIX JJISI MPOSKTHPOBAHUS HOBBIX TEXHOJIOTHMYECKHX MPOIECCOB U
00opyn0BaHus, aBTOPCKUN HAA30p 3a MIPOLECCOM ITPOEKTHUPOBAHMUS;

B COOTBETCTBUU CO CIIELUATH3AIUSIMHU:

cneruanu3anusa N 1 "XuMuueckass TEXHOJIOTHS MaTEPHANIOB SIZIEPHOTO TOTUIMBHOTO IHUKJIA":
YCOBEPUICHCTBOBAHUE M Pa3pabOTKa TEXHOJOTHYECKHX IPOIECCOB MPOU3BOACTBA OCHOBHBIX
(GYHKIMOHATBHBIX MAaTEPUAIIOB SIIEPHOTO TOTUTMBHOTO ITUKIIA;

KOHTpOJIb cOopa, XxpaHeHus u rnepepabotkn PAQO pa3auyHOr0 YpOBHS AaKTUBHOCTH C
HCI0JIb30BAHHUEM IIEPENIOBBIX METO0B obOpaienus ¢ PAO;

cnenuanu3anus N 2 "TexHosiorus pa3jesieHus U NpUMeHEeHUe U30TOMOB":

IIPOBEJIEHUE M  KOHTPOJIb  TEXHOJOTMYECKMX IPOLIECCOB  pa3fefieHuss H30TONOB ¢
HCI0JIb30BAaHUEM METOJI0OB U30TOITHOTO aHAJIU3a;

MIPUMEHEHHE M30TOIOB JJIsl PELIeHUs 3a/la4 B 00JacTU TEXHUKU U TEXHOJIOI'MH, €CTECTBEHHBIX
HAyK U MEIUIUHBL;

cnenuanu3anus N 3 "Xumuueckasi TEXHOJIOTHS MaTEpUAIOB AJIEPHOTO TOIJIMBHOTO LIUKJIA":
MIPOBEJIEHUE, KOHTPOJIb, pa3pabOTKa M YCOBEPUICHCTBOBAHME TEXHOJOTMYECKUX IPOIIECCOB
MOATOTOBKH M PEr€HEepalui TEIJIOHOCUTENEH AJIEPHBIX SHEPreTUYECKUX YCTAaHOBOK PAa3JIMYHOIO
TUMa, 00ecHeuynBaOIIMMKU HAJIEKHYI0 U JOJIFOBPEMEHHYIO 3allIUTY OKpPY)KAIOIIEeH cpeabl OT
BO3/ICUCTBUS paaualui;

pa3paboTka Ha aTOMHBIX JIEKTPOCTAHLHUAX MEPOINPUSATUH IO 3alUTE OKPYXKAIOUIeHl cpelbl OT
PaZMOHYKIINIOB M OLIEHKA JO30BOM Harpy3Ku Ha pa3jHyHbIe IPYIIIbl HACEICHHUS;
cneruanuzanus N 4 "Xumudeckasi TEXHOJIOTHS HAHOMAaTEPHUAJIOB IS SIAE€PHOM SHEpreTHKu':
pa3paboTKa TEXHOJOTHYECKUX IMPOLIECCOB MOJIYYECHHs] MaTepUasIoB s SJCPHON SHEPreTHUKU C
HCII0JIb30BAaHUEM METOJI0B HAHOTEXHOJIOTHH;

pa3paboTKa 1 OCYIIECTBICHNE METOA0B Oe30macHoro oopamienust ¢ Hanomarepuaitamu ATL;
cnenuanu3anus N 5 "Xumudeckasi TEXHOJIOTHS MaTEpUAIOB SJIEPHOTO TOIJIMBHOTO LIUKIIA":
OILICHKA PaJUalMOHHBIX 3((EKTOB B3aUMOAECHCTBUS U3ITy4YEHHUS BHICOKOM 3HEPTUU C BELIECTBOM,
WCTIOJb30BAHMUS WIIM MHHUMHU3UPOBAHHUS TTOCIIEICTBHUS 3TOTO B3aUMO/ICHCTBHS,

MIPOBEJIEHUE KOHTPOJI, YCOBEpPUICHCTBOBaHME M pa3paboTka paguallMOHHO-XMMHYECKHUX
TEXHOJIOTHYECKHX IPOLIECCOB C MOJYYEHUEM HOBBIX WM MOJAU(ULHMPOBAHHBIX MaTEPHUAIIOB C
YIy4IIEHHBIMHA CBOWCTBAMU;

OIICHKa PAaJUallMOHHOM YCTOWYMBOCTH pa3IMYHBIX MaTepHaioB U pa3paboTKa MpPOIECCOB
3alUThl 3TUX MAaTEPUAJIOB;

cnenuanu3anuss N 6 "SnepHas m paguanmonHas 0e30MacHOCTh Ha OOBEKTAaX HCIOJIb30BAHUS
SJIEpHON SHEPrUu"":

aHaJIM3 pPaJUAllMOHHON CHUTyallMM M pa3padOTKU MEpONpUATUS IO OOECIEeUeHUIO sIepHOMN
0€30MacHOCTH MpPHU MPOBEICHUM TEXHOJIOTMUYECKHUX IPOLIECCOB C PacTBOPAMHU, COACpKAILIUMU
JeISLUecs] MaTepuabl;

pa3paboTKa W TPOBEICHUE MEPONPUATHH IO OOECHEYCHUIO0 PAAUANMOHHONW O€30TMaCHOCTH
IIPOM3BOJICTBEHHOTO NEPCOHAja U HACEICHHUS.



3. IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS NTIPOI'PAMMBI
CIIEHUAJIMTETA

3.1. B pe3ynpTaTe OCBOEHHUS MpPOrpamMMbl CHEIHAIUTETa Yy BBITYCKHHKA JOJKHBI OBITH

chopmupoBaHbl  OOIIEKYJIBTYpHBIE,  oOmenpodeccuoHaibHble, NpodeccuoHaTbHbIE U
podecCHoHaTBHO-CIIENUATN3UPOBAHHBIE KOMITCTCHIIUH.

3.1.1 BbIlycKHUK, OCBOMBIIMN MpOrpaMMy CHEIHaJUTeTa, JOJDKEH 00Ja1aTh

CJICOYIOIUMHU 06IlIeKy.]'H)TypHI)IMI/I KOMIICTCHIIUAMU

CIIOCOOHOCTBIO TPEACTaBUTh COBPEMEHHYIO KapTHMHY MHUpPAa Ha OCHOBE LIEJIOCTHOM
CUCTEMbl €CTECTBEHHOHAYYHbIX W MaTeMaTUYeCKUX 3HaHWM, OpPUEHTUPOBATHCA B
LEHHOCTSX ObITHS, )KU3HU, KyabTyphl (OK-1);

CIIOCOOHOCTBIO K AaHAJINW3y COLMAJIbHO-3HAUYUMBIX TIPOIECCOB U  SBJICHUH, K
OTBETCTBEHHOMY y4YacTHIO B nosmtuyeckoil xku3nu (OK-2);

CIIOCOOHOCTBIO aHAJIM3UPOBATh OCHOBHBIE ATalbl M 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTusa oOmecTBa s (HOPMUPOBAHHUS TPAKIAAHCKOW TO3UIMU, CIHOCOOHOCTH
WHTETPUPOBATHCS B cOBpeMeHHOe 00mecTBo (OK-3);

CIIOCOOHOCTBIO K 0000IIEHNIO, aHATIU3Y, BOCIPUITHIO HHPOPMALIUH, TIOCTAHOBKE 1IEJIU U
BBIOOpY myTel ee noctmkeHus (OK-4);

TOTOBHOCTbIO CBOOOJTHO IOJIb30BATHCS JIMTEPATYPHOU U /1€JI0BOM MUCbMEHHON U YCTHOM
peubl0 Ha PYCCKOM SI3bIKE, CIIOCOOHOCTHIO B NMHUCHMEHHON M YCTHOW peuM MPaBUIbHO
(JtornuHO) opopMuTh pe3ynbrarhl MbiuieHus (OK-5);

CIIOCOOHOCTHIO K MPOeCCHOHATFHOMY OOIIEHUIO Ha HHOCTPAHHOM SI3BIKE, K TIOJY4YEHUTO
uHpopmanuu u3 3apyoexHbIx ucToUHUKOB (OK-6);

CIOCOOHOCTBIO K KOOTIEpalluu ¢ KoJuieramu, padore B kosuiektuse (OK-7);
CIIOCOOHOCTBIO HaXOIUTh OPraHU3alMOHHO-YIIPAaBJIEHYECKHE PEIICHHS] B HECTaHAAPTHBIX
CUTYaIUsIX U TOTOBHOCTHIO HECTHU 3a HUX OTBETCTBEHHOCTH (OK-8);

CIIOCOOHOCTBIO  HCIOJIb30BaThb ~ HOPMAaTUBHbIE  IpPaBOBbIE  aKThl B CBOEH
po¢eCcCHOHANTBHON ACSITEIIBHOCTH, CTIOCOOHOCTBIO M TOTOBHOCTBIO K COOJIIOJICHUIO TIPaB
u o0s3aHHOCTEH rpakaanuHa (OK-9);

CIIOCOOHOCTBIO K CaMOPAa3BUTHIO, TOBBIIIEHUIO CBOEH KBaJM(pUKALUW U MacTepCcTBa,
CIOCOOHOCTBIO CAaMOCTOSITENILHO MIPUMEHSTh METO/Ibl U CPEACTBA MO3HAHUS, OOyUeHUs U
CaAaMOKOHTPOJISL U1 NMPUOOPETEHHs HOBBIX 3HAHUNW W yMEHUH B OOJIaCTH TEXHUKH H
TEXHOJIOTUM,  MaTeMaTUK{, €CTECTBEHHBIX, TI'yMaHUTApHbIX, COLMAJIBHBIX U
SKOHOMMUYECKUX HayK, B TOM YMCJIE€ B HOBBIX 00JIACTSAX, HEIIOCPEICTBEHHO HE CBSA3aHHBIX
co cdepoit mpodecCHOHATBLHON  ACSATEIBHOCTH, Pa3BUTHUSA  COIMAIBHBIX U
npodeccroHanbHbIX KoMiereHuil (OK-10);

TOTOBHOCTbIO KPUTUYECKH OLIEHUBATh CBOU JOCTOMHCTBA U HEJOCTATKH, HAMETUTH MYyTH
1 BbIOpaTh CpeAcTBa pa3BUTHS JOCTOMHCTB U ycTpaHeHus HepocTaTkoB (OK-11);
CIOCOOHOCTHIO paboTaTh ¢ HH(popMaLrel B T100aNbHBIX KOMITbIOTEPHBIX ceTsXx (OK-12);
MOHMMAaHUEM  pPOJIM  OXpaHbl  OKpY)Kamolled  cpeapl U PalUOHAILHOTO
MIPUPO/IOIIOJIL30BAHUS U AJISl Pa3BUTHUS U coxpaHeHus nusminzauu (OK-13);
CIIOCOOHOCTBIO HCIIOJIB30BaThb METOABI W CPEICTBA (PU3MUECKOM KYIbTYpbl s
YKpeIJIeHUs! 37J0pPOBbsl M JIOCTHKEHUS JIOJDKHOTO YPOBHS HOJHOLIEHHOM COIMaIbHOM U
npodeccuoHanbHOM nestensHocTH (OK-14).

3.1.2. BBbBINYCKHUK, OCBOMBIIMN HporpamMMmy CHelHaluTeTa, JOJDKEH 00JaaaTh

CJIeNYIOMMMH 001IenpohecCHOHATEHBIMU KOMITETEHIIUSIMHU:

CIIOCOOHOCTBIO HCHOJIb30BAaTh MaTeMaTUYECKUE, €CTECTBEHHOHAYYHbIE U WH)KEHEpPHBIE
3HAHMS JUIsl pelieHus 3a1au cBoelt mpodeccuonanbHol aestenbaoctu (OIIK-1);
CIOCOOHOCTBIO IPO(PECCHOHATIBHO MCIIOJIB30BaTh COBPEMEHHOE TEXHOJOTMYECKOE U
aHAIIMTUYECKOE 000pYyA0BaHUE, CIOCOOHOCTBIO K MPOBEICHUIO HAYYHOI'O UCCIIEI0BaHUS
Y aHAJIU3Y MOJIyYEHHBIX MpU ero nposeaeHuu pesynbraton (OIIK-2);



CIIOCOOHOCTBIO HCIIOJIb30BATh METOJbl MAaTeMAaTUYECKOTO MOJIEIMPOBAHUS OTIENIbHBIX
CTaJHi U BCEro TEXHOJOTHUYECKOTO MPOLECcca, K IPOBEJCHHUIO TEOPETUYECKOIO aHAIN3a U
AKCIEPUMEHTAJIbHOM npoBepke afnekBaTHocTH Mozenu (OIIK-3);

CIOCOOHOCTRIO paboTaTh C HAYYHO-TEXHHYECKOW M MATEHTHOW JHUTepaTypod u
UCIOJIb30BAaTh  MOJYYEHHYIO  HH(OpMAIMIO  NpU  OCYLIECTBICHHMM  CBOEH
npodeccronanbHol nesrenbHocTu (OIIK-4);

MOHMMAaHUEeM 3HAa4YeHHUs] MHPOpPMAIMM B COBPEMEHHOM MHpE, CIIOCOOHOCTHIO pEelIaTh
3ajaud  1podeccuoHaNbHON  AESITEIbHOCTH C IPUMEHEHHEM HH()OPMAaIlMOHHBIX
TEXHOJIOTUH C y4€TOM OCHOBHBIX TpeOOBaHMN MH(OPMALIMOHHOW 0€30MacHOCTH, B TOM
quclie 3auuThl rocyaapcTBenHon Taitusl (OIIK-5).

3.2. BBbIIyCKHUK, OCBOMBIIMM MporpamMmy CHEUUaJIUTETa, JODKEH 00JaaaTh

podeccroHaIbHBIMU KOMITETEHIIUSIMHU, COOTBETCTBYIOLMMU BUAY (BUIaM) Ipo¢decCHOHAIbHOM
JESITEeIbHOCTH, Ha KOTOPBIN (KOTOPbIE) OPUEHTHPOBAHA IIpOrpaMMa CreuaauTeTa:
IIPOM3BO/ICTBEHHO-TEXHOJIOTMUECKas e TEIbHOCTb:

CIIOCOOHOCTBIO  OCYILIECTBIISATh  TEXHOJIOTUYECKUH MPOIECC B  COOTBETCTBUU C
perjaMeHTOM M HCHOJb30BaTh TEXHUYECKHE CPEICTBA [UIsl M3MEPEHHS OCHOBHBIX
[apaMeTpoB TEXHOJOTUYECKOTO Ipoliecca, CBOUCTB chipbs U npoaykuuu (I1K-1);
CHOCOOHOCTBIO K  pEUIeHUI0  Mpo(ecCHOHANbHBIX  MPOU3BOJICTBEHHBIX  3ajad,
BKJIIOUAIOLIUX pa3pabOTKy HOPM BbIpaOOTKM W TEXHOJOTMYECKHMX HOPMATHBOB
pacxo/J0BaHUs CBIPbS, MATEpPUAJIOB U HSHEPreTHUECKUX 3aTpaT, COBEPIICHCTBOBAHUE
KOHTpOJIs TeXHOIorndeckoro mporecca (11K-2);

CIIOCOOHOCTBIO aHAJIM3UPOBATh TEXHOJIOTMUECKUN MPOLECC, BBISBIATH €0 HEIOCTaTKU U
pa3pabaTeiBaTh MepopusATUs 1o ero coBepuieHcTBoBaHuo (I1K-3);

CIOCOOHOCTBIO IPUHUMATh KOHKPETHOE TEXHUYECKOE PEIIEHUE C YUETOM OXPaHbl TPYAa,
paaranroOHHON 6e30MacHOCTH U 0XpaHbl oKpyxatoiein cpensl ([1K-4);

CIIOCOOHOCTBIO K aHajJM3y CHCTEM aBTOMAaTH3allMd MPOU3BOJCTBA U pa3paboTke
MeponpusaTHil o ux coepuieHcTBoBaHu0 (I[1K-5);

CIIOCOOHOCTBIO IPOBOAMTH PAAUOMETPUUECKHE M JIO3UMETPUUYECKHUE HU3MEpPEHUs WU
KOPPEKTHO 0OpabaThiBaTh SKcriepuMeHTanbHble qanHble (I1K-6);

CIOCOOHOCTRIO O0ecrneunTh Oe30macHoe MpoBeneHHue paboThl C HCIHOJIB30BAHUEM
PaZMOaKTUBHBIX BEILECTB B OTKPHITOM BUJIE U OLIEHHWBATh MOJIY4aeMYIO 03y 3a CHET
BHEIIHETo ¥ BHyTpeHHero oomydyenus (I1K-7);

TOTOBHOCTBIO HCIOJb30BaTh JECUCTBYIOIIME HOPMATHUBHBIE JIOKYMEHTHI B 00JacTH
paauanmoHHou u simepHoit 6e3omacHocTH (ITK-8);

HAaYYHO-HCCIICAO0BATCIbCKAA JCATCIbHOCTD!:

CIOCOOHOCTBIO K  pa3pabOTKe IUJIAaHOB UM NpPOrpaMM  [POBENEHUS  HAy4yHO-
HCCIIEIOBATENIbCKUX pa3paboTOK, BHIOOPY METO/JOB M CPEICTB PELICHUS HOBBIX 33134
(1IK-9);

CIIOCOOHOCTBIO  CAMOCTOSATEIBHO  BBINOJIHATH HCCJIEIOBAaHUS C  HCIOJIb30BAHUEM
COBPEMEHHOM ammapatypel ¥ METOJOB HCCIe[oOBaHMS B oOjactu OOBEKTOB
podeccuoHaIIbHON JIEATEIIbHOCTH, IPOBOIUTh KOPPEKTHYIO 00pabOTKy pe3yiabTaToB U
yCTaHaBIIMBATh afiekBaTHOCTH Mozenel (I11K-10);

TOTOBHOCTBIO HCIIOJIb30BaTh METOJbl OLEHKM pHUCKa U pa3paldaTeiBaTb MeEphl 110
obecrieueHUI0 0E€30MAaCHOCTH pa3paldaThIBAEMbIX HOBBIX TEXHOJIOTHH OOpaiieHus cC
oObexTamu npodeccuonanbHon aestenbHocTH (IIK-11);

CIIOCOOHOCTBIO MPENICTABIATh PE3y/IbTaThl UCCIEA0OBaHUS B popMax OTUETOB, pedepaTos,
nyOnuKanuil ¥ myOoInYHbIX 00CYKIeHUH, ClIOCOOHOCTHIO0 (hOPMYIUPOBATh IPAKTUUECKUE
PEKOMEHAALINHU 10 UCII0JIb30BAHMIO PE3YJIbTaTOB HayuHbIX HccienoBanuit (I11K-12);

OpraHru3allMOHHO-YIIPABJICHUCCKAA NCATCIbHOCTD!:

CIOCOOHOCTBIO K Opranu3auuu padotsl nogunHeHHbIx (11K-13);
CIIOCOOHOCTBIO K  OIIEHKE  IOCJIEICTBUH  NPUHUMAEMBIX  OpPraHU3aL[MOHHO-
ynpaBiieH4ecKuX pemeHuil u ux ontumusanuu (I1K-14);



- CHOCOOHOCTBIO  YHPAaBIATH  JEUCTBYIOUIMMHU  TEXHOJOTMYECKMMM  IPOLECCAMH,
o0OecrieurBarOIMMH  BBIITYCK IPOJIYKIMHM, OTBeuarolleil TpeOOBaHUSAM CTaHAAPTOB U
peiaka (I1K-15);

- CIHOCOOHOCTBIO K HCIIOJIb30BAHHIO COBPEMEHHBIX CHCTEM YIIPaBJICHHUS KayeCTBOM
MPUMEHUTENIFHO K KOHKPETHBIM YCJIOBUSM IPOU3BOJICTBA HA OCHOBE MEXKIyHAPOHBIX
crannaptos (I[1K-16);

- CHOCOOHOCTBIO K COCTABJICHHIO U aHAIM3y OM3HEC-INIAHOB pa3pabOTKU W BHEAPEHUs
HOBBIX TEXHOJIOTMUECKUX IPOIIECCOB, OOpalleHusi ¢ O00beKTaMHu MpoQecCHOHaTbHON
NeSITeIbHOCTH, BBITYCKA U peai3allMi KOHKYpEeHTHO criocoOHoi npoaykuuu (ITK-17);

MIPOEKTHAsI I€ATEIbHOCTD:

- CIHOCOOHOCTBIO K IPOBEICHUIO aHAIM3a TEXHUYECKHX 3aJaHUi Ha MPOEKTUPOBAHHUE U
IIPOEKTOB C YYETOM CYILECTBYIOIIETO MEXIYHAPOJHOIO U HAIMOHAJIBHOIO $JIEPHOTO
3akoHoaarenscTBa (I1K-18);

- CHOCOOHOCTBIO K TMPOBEIACHHMIO MATEHTHBIX HCCIEIOBAaHUN C 1eNbl0 00ecrnedyeHus
MAaTEHTHON YMCTOTHI HOBBIX NMPOeKTHHIX pemenuit (I1K-19);

- CHOCOOHOCTBIO K pa3pabOTKE HOBBIX TEXHOJOTMYECKHMX CXEM Ha OCHOBE PEe3y/IbTaTOB
Hay4HO-uccaenoBaTenbckux padot (I1K-20);

- CIHOCOOHOCTBIO HCIOJb30BaTh CPEJICTBA ABTOMATH3allMU IPU IMOATOTOBKE MPOEKTHOM
nokymenTauu (I1IK-21).

3.2.1. BbInycKHHMK, OCBOMBIIMH  MpOrpaMMy  CHELMAIUTETa,  JOJDKEH  00Jaaarh
podeccruoHaIbHO-CIIEUaTN3UPOBAHHBIMU KOMIIETEHIIUSIMU, COOTBETCTBYIOLLIUMU
CHelHalInu3aluy IPOrpaMMBbl CIIEUAIUTETA:

cneruanu3anusa N 1 "XuMuueckast TEXHOJIOTHS MaTePUAJIOB SIICPHOTO TOTUTMBHOTO ITUKJIA':

- CHOCOOHOCTBIO K 0€30MacHOMY IPOBEACHUI0, KOHTPOJIIO, YCOBEPIICHCTBOBAHUIO H
pa3paboTKe TEXHOJOTUYECKUX IMPOIECCOB MPOU3BOACTBA OCHOBHBIX (DYHKIMOHAIBHBIX
matepuainoB ATL[, B Tom ymcie ¢ ucnoiap30BaHueM paauoakTuBHbix Matepuanos (IICK-
1.1);

- CIOCOOHOCTBIO OCYHIECTBJIATH KOHTPOJIb 3a cOOpOM, XpaHEHHEM M HepepaboTKOM
PaZMOaKTUBHBIX OTXOJOB PpAa3JIMYHOIO YPOBHA AaKTHMBHOCTH C HCIIOJIb30BAHHEM
nepeioBbix MeTo10B oOpamienus ¢ PAO (IICK-1.2);

cnenuanuzanus N 2 "TexHosiorus pa3jesieHus 1 NpUMeHEeHUEe U30TOIOB":

- CIHOCOOHOCTBIO K NMPOBEACHUIO M KOHTPOJIO TEXHOJOIMYECKHUX MPOLECCOB pa3JIeeHUs
M30TOIOB € UCHOJIb30BaHUEM METO0B u3oTonHoro ananuza (IICK-2.1);

- TOTOBHOCTBIO TPUMEHSATH M30TONBI [UIsl pelIeHUs 3a7ady B O0JIaCTH TEXHUKU U
TEXHOJIOTUH, €CTeCTBEHHBIX Hayk U Meauuuubl (IICK-2.2);

cnenuanu3anus N 3 "Xumuueckasi TEXHOJIOTHS MaTEpUAIOB SJIEPHOTO TOIJIMBHOTO LIUKJIA'":

- CHOCOOHOCTBIO K  0Oe30macHOMY  MNpOBEACHMUIO, KOHTPOJIIO,  pa3paboTke U
YCOBEpUICHCTBOBAHUIO TEXHOJOTUYECKUX IPOLECCOB MOATOTOBKM M pereHepalnuu
TEIUIOHOCUTENEN  SACPHBIX ~ DHEPIeTUYECKUX  YCTAHOBOK  Pa3jgMYHOrO  THIIA,
ofOecrieunBarOIIMMHM HAJCKHYIO U JOJTOBPEMEHHYIO 3alIUTy OKpYXKarollel cpelbl OT
BozneiicTBus panuanuu (IICK-3.1);

- CHOCOOHOCTBIO pa3pabaThiBaTh HA aTOMHBIX JEKTPOCTAHLUSAX MEPONPUATHUS 110 3aIUTE
OKpY’Karolllel cpeibl OT PaJUOHYKIMIOB U OLEHUBATh JO30BYIO HAarpy3Ky Ha pa3jiMuHbIe
rpynmnsl Hacenenus (IICK-3.2);

cnenuanu3anus N 4 "Xumuueckasi TEXHOJIOTHS HAHOMATEPUAJIOB /IS sIAE€PHOM SHEPreTUKH

- CHOCOOHOCTBIO pa3zpabaThIBaTh TEXHOJOTUYECKUE IIPOLECCHI MOJIYUYEHUSI MaTepHaIOB JUIs
SJIEPHON SHEPreTUKH C UCII0JIb30BaHUEM MeTo10B HaHoTexHonoruu (I1ICK-4.1);

- CIOCOOHOCTBIO pa3padaThiBaTh W OCYIIECTBIATH METOABI O€30macHOro oOpamieHus: ¢
nanomarepuanamu ATL (IICK-4.2);

cnenuanu3anust N 5 "Xumudeckasi TEXHOJIOTHS MaTEpUAIOB AJIEPHOTO TOIJIMBHOTO LIUKIIA":



CIIOCOOHOCTBIO OIICHMBATh paJvallMOHHbIE AP EKTl B3aUMOJCHCTBHUS H3ITy4EHUS
BBICOKOW JHEpPrHMHM C BEUIECTBOM, MHCIIOJIb30BAaTh WJIM MHUHUMM3UPOBATH IOCIEICTBUS
storo B3aumoeictus (IICK-5.1);

CIIOCOOHOCTBIO K 0€30MacHOMY IPOBEACHUI0, KOHTPOJIIO, YCOBEPIICHCTBOBAHUIO H
pa3paboTke paJualMOHHO-XUMUYECKUX TEXHOJIOIMYECKUX IMPOLECCOB C IMOJIyYEHUEM
HOBBIX WJIM MOJAU(DUIIMPOBAHHBIX MaTepHaIoB ¢ yinydmeHHbIMH cBoiicTBamu (IICK-5.2);
CIIOCOOHOCTBIO OLIEHHMBATh DPATUALMOHHYIO YCTOWYMBOCTb DPA3JIMYHBIX MaTepHaliOB H
paspabaTsiBaTh Tporiecchl 3amuThl 3Tux Matepuanos (IICK-5.3);

cnermanu3anuss N 6 "SnepHas u paguanmonHas 0e30MacHOCTh Ha OOBEKTAaX HCIOJIb30BAHUS
SJIEpHON SHEPrUn'":

CIOCOOHOCTRIO  aHAIM3MPOBATH  PAJMAIMOHHYI0 CHTYyallMI0O H  pa3pabaThIBaTh
MEpONpHUATHS 1O  OOeCHedYeHHI0  sAAepHOM  0e30MacHOCTH  IpU  [POBEJIECHUU
TEXHOJIOTHYECKHX TIPOIECCOB C PACTBOPAMHU, COJICPKAIIUMH ACIAIIHCCS MaTEPHAIIBI
(IICK-6.1);

CIIOCOOHOCTBIO  pa3pabaThiBaTh W NPOBOJUTH MEPOIPHUATHA 10 00ECIICUCHUIO
paauanmoHHON 06€30MacHOCTH MPOU3BOACTBEHHOTO NiepcoHana u Hacenenus (I1ICK-6.2).
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4. OPTAHU3ALUSA OBPA3OBATEJIBHOI'O NPOLECCA ITPU PEAJIN3ALIUN
IMPOI'PAMM CIHELUAJIMTETA

4.1. O0mas xapakTepucTHKAa 00pa30BaTe/IbLHOI 1eITeJIbHOCTH

ObpazoBarenbHas 1eATEIbHOCTh IO IPOrpaMMe CHelHaluTeTa NpeaycMaTpuBaeT:

— TpOBEACHHME Y4YEOHBIX 3aHATUN 10 AUCHUIUVIMHAM (MOIyJisiM) B (opMe JIEKIIH,
CEMUHApCKUX 3aHATUN, KOHCYJIbTAlMM, JadopaTopHbIX paboT, HUHBIX ¢GopM 00ydeHus,
MPEyCMOTPEHHBIX YU€OHBIM IJIAHOM;

— TNPOBEACHUE MPAKTHUK;

— T1poBeAeHHE Y4EOHBIX Hay4HbIX-HUCCIIEJOBATENIbCKUX pPabOT B COOTBETCTBHUHU
BBIOpAaHHOM crienuanu3aluei;

— TNpPOBEACHHUE KOHTPOJIS KaYeCTBAa OCBOCHMSI IIPOrPaMMBbl CIIEHUAIUTETA TIOCPEICTBOM
TEKYIIET0  KOHTPOJS  yCIEBAaeMOCTH, HIPOMEXKYTOYHOM  aTTecTauud  OOydaromuxcs,
roCyJIapCTBEHHON UTOTOBOM aTTECTAIIUN O0yJarOIINXCA.

4.2. YueOHbIi MJIaH MOJATOTOBKH CNENNATINCTOB

VY4eOHbIH MJ1aH MOATOTOBKH CIICIIHAIMCTOB pa3paboTaH B COOTBETCTBUU C TPEOOBAHUSIMU
®enepalibHOTO TOCYIAPCTBEHHOIO 00pa30BaTEIbHOIO cTaHjapra no crneuuagbHoctu 18.05.02
XUMHUYECKasi TEXHOJOTHS MaTepHAIOB COBPEMEHHOW SHEPreTHKU (YpPOBEHBH CIICIIUATIUTETA),
YTBEPKICHHBIM IpHuKazoM MunuctepcTBa oOpa3oBaHust U Hayku Poccuiickoit denepauuu ot
17.10.2018 Ne 1291.

B yuebGHOM mutane oTtoOpa)keHa JorWuYecKas MOCIeq0BATEIbHOCTh OCBOCHHS ITUKIIOB U
paznenoB OOII (nucuumuuH, npaktuk, I'MA), o6ecnieunBaroux GopMupoBaHUE KOMIIETEHIIUH.
VYkazana o0mas Tpy10eMKOCTh JUCIHIUIAH, MOAYJeH, mpakTuk, [ A B 3aueTHBIX equHUIIAX, a
TaKKe X 00IIIasi ¥ ayAUTOPHAS TPYIOEMKOCTh B Yacax.

VYu4eOHbIN TUIaH MOATOTOBKH CHCIIUAIMCTOB IO creruaabHocTr 18.05.02 Xumudeckas
TEXHOJIOTUSI MaTEPUATIOB COBPEMEHHOM SHEPreTUKH, CIIEHUAIN3ALNS — XUMHYECKas TEXHOJIOT U
MAaTEePHUaOB SIEPHOTO TOILNIUBHOIO LUK IPUIaraeTcsl.

4.3. KasenapHblii yueOHbI rpaduk

ITocnenoBaTenbHOCTh peANM3ALMU IPOrPAMMBbI CIELUAIMTETa 10 rojJaM M CeMecTpaM
(BkIrO4as TeopeThyeckoe OOyueHue, MPAaKTUKH, HaydHO-HUCCIEN0BATEIbCKYI0 pPadoTy,
MIPOMEXYTOUYHbIE U TOCYJAapCTBEHHYIO HMTOTOBYIO AaTTECTAllM¥, KaHUKYIbI) HPHUBOJIUTCS B
KaJieHaapHoM yueOHoM rpaduke. Kanennapubliil yueOHbINM rpaduk npuiaraercs.
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4.4. AHHOTAMH PA0OYHUX MPOrPaMM JUCHUIIIIHH
4.4.1 IncunniuHbl 00s13aTe/IbHOM YyacTH (0a30Basi 4aCTh)
AHHOTANUA padoyeil MPOrpaMmMbl AUCUUIIIIMHbBI
«HHocTpanHnelii a361k» (B1.5.01)

1. Heap qaucuuniauHbl — npuodpeTeHre 00yJaromumMucs oomel, KOMMYHUKaTUBHON U
npodeCCHOHATBHON KOMIIETCHIIMMA, YPOBEHb KOTOPBIX HA OTIEIBHBIX JTalax S3bIKOBOM
MOATOTOBKM  MO3BOJISIET  MCIOJB30BaTh  MHOCTPAHHBIM  A3BIK  MPAKTHYECKH Kak B
npodecCHOHANBHON (TIPOM3BOJCTBEHHOWM M HAydyHOW) JEATETbHOCTH, TakK W Ui Ieiei
caMmo00pazoBaHUsI.

2. B pe3yabraTre M3yYeHHMs [AUCHMILUIMHBI o0Oydamluiicd 1O INporpamme
CHEeNNAIUTETA JOJIKEeH:
0b1a0amsb CIETYIONUMHA KOMIICTCHITUSIMU
- CHOCOOHOCTBIO K MpO(ecCHOHATILHOMY OOIIEHWI0 Ha WHOCTPAHHOM S3BIKE, K IMOJIYYCHHIO
uHpopmanuu u3 3apy0exxHbIX UCTOUHUKOB (OK-6).
3nams:

- OCHOBHbIE CHOCOOBI  COYETAEMOCTH  JIEKCUYECKUX €/IMHUIL U OCHOBHBIE
CJIOBOOOpPa30BaTEIBHBIE MOJICIIH,

- PYCCKHE SKBUBAJEHTbl OCHOBHBIX CJIOB U BBIPAXKEHUN peUM B MPOLIECCE MEKIMUYHOCTHOTO U
MEXKYJIbTYPHOTO B3aUMOJIEHCTBHS;

- OCHOBHbBIE IPUEMBI U METO/IbI pepepupOoBaHUs 1 AHHOTUPOBAHUS JIUTEPATYPHI;

- MIACCUBHYIO M AKTUBHYIO JIEKCUKY, B TOM 4HCIIe OOIIEHAy4YHYI0 M CHELHAIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO JJisi paOOThI HaJl TUIIOBBIMU TEKCTAMU;

- mpuemMbl paboThl C OPUTHMHAIILHON JIUTEPATYpOil HA HHOCTPAHHOM SI3bIKE.

Ymemo:

- paboTaTh ¢ OpUTMHAIBLHOM JIUTEPATYpON Ha HHOCTPAHHOM SI3bIKE;

- pabotath CO CI0BapeM;

- BECTU MEPENUCKY HAa M3Yy4aeMOM SI3BbIKE C II€JIbI0 MEXJIMYHOCTHOTO M MEXKYJIbTYPHOIO
B3aUMO/ICHCTBHS,

- BECTHM  pEYEeBYID  JIEATENBHOCTh  NPUMEHUTENbHO K  cdepe  ObITOBOM U
po¢eCcCHOHATBPHON KOMMYHHUKAITUH.

Braoemy:

- HMHOCTPAHHBIM SI3bIKOM Ha YPOBHE MEXJIMYHOCTHOTO U MEXKYIbTYPHOTO OOIIEHMSI, HABBIKAMU
YU YMEHUSMH PEUEBOU JEATEIbHOCTH NMPUMEHHUTEIHLHO K cdepe OBITOBOM U MpodhecCHOHATBHOM
KOMMYHHMKAIMU, OCHOBaMH IyOJIUYHON peyu;

- OCHOBaMHM pedeprpoBaHUs 1 AHHOTUPOBAHUS JINTEPATYPhI HA U3y4a€MOM HHOCTPAHHOM SI3bIKE.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Bgenenue. [IpeaMer u posib MHOCTPAaHHOTO s3blKa. KpaTkue nctopuyeckue cBeeHUs 00
M3y4aeMOoM s3bIKE. 3a/1la4i U MECTO Kypca B IMOATOTOBKE OakanaBpa TEXHUKH U TEXHOJOTHUU.

Mooyns 1. I pammamuueckue mpyoHOCMU U34AEMO20 A3bIKA

1.1 JInunble, NpUTSHKATENBHBIE U IPOYNE MECTOUMEHUS.

CripsikeHue I1arojia-CBs3KH.

W3meHneHnue riarojia-cBsi3ku B popMax HacTosiiiero BpeMeHu. O0pa3zoBaHue pa3InyHbIX
BHJIOBPEMEHHBIX (HOPM C TOMOIIBIO riarojia-cBsi3ku. OOpazoBaHue u ymnorpebieHue Gopm
[acCUBHOTO 3ajiora. M3MeHeHue riarosia-CBS3KM B pa3IUYHbIX (GopMax MpOUIEAUIEro U
Oyayuiero BpeMeHu. [ arosi-cBsizka B OTpULATENIbHBIX TIPEIOKEHHSIX.

1.2 Tlopsamox cimoB B mpemioxkeHuu. IIpsAMON MHOPSAOK CJIOB yTBEPAUTEIBHOIO
MpeIIOKEHUsT B Pa3jMYHBIX BHAOBpeMeHHbIX ¢(opmax. H3meHeHue mopsaka CJIOB B
BOIIPOCUTENIBHBIX NMpeAsiokeHusX. [Iops1oKk cI0B U MOCTPOCHHUE OTPHULIATENbHBIX PEIOKEHHI.
OMpatrnyeckue KOHCTPYKIIHUH.

1.3 Undunutus. @opmbl uHuuutusa. IlpogomkeHHblii 1 neppekTHbIH MHPUHUTHUB.
Oynkuuu MHQUHUTHBA B mpemiokeHud. OOpa3zoBaHue U ynoTpeOiieHne WH(OUHUTUBHBIX
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000OpOTOB THUIA «CIIOXKHOE MOJUIEKAIIEE» U «CJOXKHOE JOIMOJHEHHEe». BapuaHThl nepeBoja
MH(UHUTUBHBIX O0OOpPOTOB HA PYCCKHIL SI3BIK.

1.4 Bupospemennsle (opmbl riarosioB. OOpa3oBaHUE MPOCTHIX, NPOJAOKEHHBIX,
nepQekTHeIX M Nep(EeKTHO-IPOJOKEHHBIX BpeMeH. BompocuTenbHble MpEeAIoKeHUus B
pa3nuuHbIX BpemMeHax. OOpa3oBaHue OTpUIATEIbHBIX (JOPM TJIaroja B pa3jiMdHbIX BpeMeHax.

1.5 lpuuacrus. [lpuyactusa Hacrosiiero u npoueaniero spemenu. Ileppexrasie Gopmsl
npudacTtus. MecTto npuyacTuil B MPEUIOKEHNH. Pa3muHple BapuaHThI IepeBOia IPUYACTUH HA
pycckuii si3bIK. [IpuyacTHbIe 000POTHI U TPHUEMBI UX IIEPEBOJIA HA PYCCKUMN S3BIK.

1.6 CocnararenbHoe HakjaoHeHue. Dopmbl cocliaraTeIbHOTr0 HAKIOHEHHUS B M3y4aeMOM
sa3plke. MojanbHble THarojabl M HUX HCIOJIb30BaHHE B MPEAJIOKEHUSX B COCIIAraTelIbHOM
HaKJIOHEHMH. Tumbl YCIOBHBIX IpeUIOKEHUH. DBapuanTsl IepeBoja MpEUIOKEHUN B
cocllaraTeJIbHOM HaKJIOHEHUHU U YCIOBHBIX MPEII0KEHUH.

Mooy 2. Umenue memamuueckux mexkcmos.

1. BBeageHue B cneuanbHOCTh

2. 1.11. Menneneen

3. PXTY mm. JI.1. MenaeneeBa

[TonsiTHe 0 BUAX YTEHUs HA NMpUMeEpax TeKCToB o Xumuu, /.U. Menoeneese, PXTY um,
JI.U. Menoeneesa.

AXTUBH3AIMS JIEKCUKU IPOYUTAHHBIX TEKCTOB.

N3yuaromee uTeHHME HAy4HO-TOMYJSPHBIX TEKCTOB I0 BBIOPAHHOHN CHEUAIBHOCTH.
[IpumepHas TemMaTHKa TEKCTOB: «XHUMHUS U HAyYHbIE METOMAb», «XUMUYECKUE TEXHOJOTHUU HA
IIPOU3BOJICTBEY.

N3yuaromiee uTeHue TEKCTOB 0 TeMaTHKe: «XuMHueckas Jadboparopus», «M3mepenus B
CHeIaIbHOM J1ab0paTopum».

Mooynw 3. [lpakmuka ycmmuoi peuu

1. «I"'oBopuM 0 cebey,

2. «B ropoge»,

3. «PaiioHn, rae s KuBy».

[IpakTHka yCTHON pedM MO TEMaM:

«CmyOoeHyeckas HCU3Hb».

«3mepenns B XUMUYECKON 1a00paTopum.

[IpakTuka yctHoi peun o temam: «CTpaHa uzydaeMoro ssbika», «[IpoBenenue nenoBoit
BCTpEUN», «3aKIIIOUEHUE KOHTPAKTAY.

4. O0beM yueOHOMH THCHMILITHHBI

. B B akagem.
Buner yue6HOM paboThI 3a4ETHBIX
SIMHUTIAX Hacax
OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4€0HOMY ILUIAHY 8 288
KonrTaktHas pa6ora (KP): 2,2 80
Jlexuuu yuebHvim nianom ne npedycmompensi - -
[TpaxTnueckue 3anstus (113) 2,2 80
JlaGopatopHbie 3aHATHUS YUeOHbIM NAAHOM He NPE)YCMOMPEHbl - -
CamocrositesbHas padora (CP): 4,8 172
VYrpaxxHeHus 0 COOTBETCTBYIOIIUM pa3jiejaM IUCIUIIINHBI 4,8 172
Buja xkouTpoJin: 3a4er / Jk3aMeH w %
B
Buner yue6HOM paboThI 3a4ETHBIX B actp. yacax
SIMHUTIAX
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY TUIAHY 8 216
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KonrTaktHas pa6ora (KP): 2,2 60

Jlexuuu yuebHwvim nianom ne npedycmompenbl - -

[TpaxTnueckue 3anstus (113) 2,2 60
JlaGopatopHbie 3aHATHUS YUeOHbIM NAAHOM He NPEO0YCMOMPEHbl - -
CamocrositesbHas padora (CP): 4,8 129
VYpaxxHeHus M0 COOTBETCTBYIOIIUM pa3iejaM IUCIUIIINHBI 4,8 129
JK3aMeH IK3aMeH

Bua konTpoJs: 3a4er / Jk3aMeH 1 27

AHHOTAUA
padoueii mporpaMmmbl JUCUUILIMHBI «Puinocopus» (b1.5.02)

1. Heap mucuuniauHbl — cHopMHpPOBATh Y CTYIEHTOB KOMIUIEKCHOE IPEICTaBICHUE O
poiin U mecre ¢uiaocopuu B CUCTEME T'yMaHUTAPHBIX, COIMAJIbHBIX M €CTECTBEHHBIX HayK,
MIO3HAKOMUTh HMX C OCHOBaMH (MIOCO(CKOro 3HAHMS, HEOOXOIUMBIMHM JUIsl pELICHUS
TEOPETUYECKUX U MPAKTUUYECKHX 3ajiau.

2. B pe3yabrare H3yYeHMs [AUCHMILUIMHBI 0Oydamluiicd 1O INporpamme

CHEeNMAIUTETA JOJIKEH:

Obnadams CIeNyIOUTUMA KOMIETEHITUSMU

- CIIOCOOHOCTBHIO HCIOJIb30BAaTh OCHOBBI (PHIOCOPCKUX 3HAHMM JUIsl (POPMUPOBAHUS
MupoBo33peHuyeckoil mozunuu (OK-1);

- CIOCOOHOCTBIO K aHajiM3y COLMAIbHO-3HAYMMBIX TIPOLECCOB U SBJICHUH, K
OTBETCTBEHHOMY yUYacTHIO B nosutuyeckoil xkuznu (OK-2).

B pesynbpTaTe ocBoeHus Kypca puinocodun CTyACHT T0DKEH:

3nams:

OCHOBHO€ COJIEp>KaHue TJIaBHBIX (PUI0CO(CKUX HIKOJ U HANpaBJICHUM, MpeICTaBUTENEH
TUX WIKOJ, CBSI3b M pazinuue uX QUIocopckux uaed, CBA3b HCTOPUKO-PHIOCO(CKUX
KOHLIETIIUI C COBPEMEHHBIMU MpoOIeMaMi UHIUBUIYAIbHON U OOIIECTBEHHOM KU3HMU.

Ymemo:

MIOHUMAaTh M aHAJIU3UPOBATh MHUPOBO33PEHUYECKHE, COLUAIbHbIE U WHIUBUAYAJIbHbIE
po0IeMbl COBPEMEHHOM U3HU; IPAaMOTHO BECTU JAMCKYCCHIO, apryMEHTHUPOBAHHO OTCTaUBaTh
CBOIO TO3MIIMIO 10 3HAYUMBIM (PHIOCO(PCKUM MpoliaemMaM COBPEMEHHOM KHM3HM, ONMUPAsCh Ha
HapaOoTaHHBI B HcTOpuu (uiocodpuu Marepuana; NPUMEHSTH MOIy4YeHHbIE (uiocopckue
3HAHUS K PEIICHUIO MPO(ECCHOHANbHBIX 3a/1a4.

Braoemy:

IpescTaBiIeHUsIMU 0 Quiiocouu Kak HayKe U cUCTEME LIEHHOCTEH, ee MecTe B cUcTeME
I'YMaHUTapHOTO 3HAHUS; OCHOBaMM (PUIOCO(CKOTO MBIIUIEHUS; KaTerOpUaJbHBIM amnapaToM
M3y4aeMoON AMCUUILUIUNHBI, GUIOCOPCKUMU METOJaMH aHajlu3a pa3JInyHbIX MPoOJIeM, HaBbIKaMU
¢unocopckoi  KymbTypbl g BBIPAOOTKHM  CHUCTEMHOTO, IICJIOCTHOTO  B3TJIsia  Ha
NEUCTBUTENBHOCTh U MECTO XMMHH U XMMHUECKON TEXHOJIOTUU B LIEJIOCTHOW KapTUHE MUPA.

Ob6mass Tpynoemkoctb wusydenuss gaucuunauebi: 5 3E (180 wacoB). U3 Hux
aynuTtopHas Harpy3ka — 48 (Jiekiuii — 32 yaca, MpakTHYECKUX 3aHATUNA — 16 dacoB). Dopma
KOHTPOJISI — DK3aMEH.

3. Kpartkoe cogep:xaHue JUCUMILIHHbBI

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

Moayas 1. OcHoBHBIEe (puI0COPCKHE IKOJIBI

Antnunas ¢unocodus (mocokparuku, coductel, Coxpar, Jemoxpur, Ilmaron,
ApucroTenb, UIMHUCTUYECKU-pUMCKas Quiiocodus). OcHOBHBIE MPOOIEMbl CpPEAHEBEKOBOM
¢unocopun u smoxu Bozpoxaenus. dunocopus Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus Ilpocsemenus. Hemeuxkas kinaccuueckas ¢unocodusi. Pycckas punocodus XIX —
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XX BB. OcHOBbl MapkcucTckoi ¢unocopun. OCHOBHBIE HANpPABIEHUS COBPEMEHHOM
¢unocodpuu.

Mopyas 2. ®unocopckue KOHIENUUH ObITHS U MO3HAHUS

[IpoGnema ObiTust B ucrtopun ¢unocopuu. IloHATUS MaTepuanbHOIO M HICAIBHOTO.
OcHoBHbIe (uitocodckre HAMpaBICHUS: MaTepuain3M M uacanu3M. [IpuHOHMN T7006aTBHOTO
9BOJIIOLIMOHM3MA B COBPEMEHHOM HAYYHOU KapTHUHE MUPA.

KoHuenuuu npoctpancTBa U BpeMEHU B UCTOPHUH (pustocoduu U HayKu.

[Tpoucxoxaenue coznanus. Posib Tpya B IpOUCXOKICHUHU co3HaHusA. Mneanuctuueckue
U MaTepuajgucTHueckue KoHuenuuu co3HaHus. Co3nanume u Mo3r. Co3HaTenbHOE U
6ecco3HarenbHoe. Co3HaHue U si3bIK. CO3HAHHME U CAMOCO3HAHUE.

KoHuenuuu rHOCEONOrMM B UCTOPUM  (QUIOCO(PHUM: CEHCyaau3M, pallMOHAIHU3M,
CKENTHUIU3M, arHOCTULI3M, KOHIEMIINS BPOXKICHHBIX UAEH, anpuopu3M. J(naaeKkTuka no3HaHUs:
YyBCTBEHHOE U paluoHagbHOe. OCHOBHbBIE TEOPUH UCTUHBI.

Moay.s 3. IIpo0iiembl yesioBeka B puinocopumn

Yenosek kak nmpeaMer puiocodcekoro ananuza B uctopuu puinocodpun. Ilporcxoxaenue
YeJloBEeKa: IPUPOJHbIE U COLHUAIbHBIE YCIOBUS AaHTPONOCOIMOreHe3a. buonoruueckoe u
colMalbHOE B yesoBeke. HIMBUA, MHAUBUAYAIBHOCTD, TUYHOCTD.

CMbICI KU3HU U TNIpelHa3HaueHue uenoseka. JKus3Hb, cMepTh, OeccMmepTue. [IBukeHue
HEHaCWIHs, €ro pojib B coBpeMeHHOW xu3Hu. llenn wu wnenHoctu. CBoOoma BoiMM U
OTBETCTBEHHOCTh JINYHOCTU. HpaBCTBEHHBIE, PETUTUO3HbIE, SCTETUUECKUE IEHHOCTH.

MonayJnb 4. ®unocodpusi HCTOPUM U 001IECTBA

UeloBeK B CHCTEME COLMaJLHBIX CBsA3ed. JIM4HOCTE M Maccel, cBoOoja o
HeoOxomuMocTh. dumocodusi uctopuu: (HopManMoOHHAS W I[UBUIU3ANMOHHAS KOHIICTIIIUU
ucropuyeckoro paszputus. [Iporpeccucrckue U LUKIMYECKHE MOJENH pa3BUTHA. [1100anbHbIE
npo0OieMbl coBpeMeHHocTU. KoHlenys ycToiuuBOro pa3BuTus U ClICHaApUH OyayILero.

O6mectBo u ero crpykrypa. CouuanbHas, NOJUTHYECKass W JyXoBHas cdepsl
obmectBa. Konnenuuu rocynapctsa B uctopuu ¢punocodcekoit Mpiciu. ['paxk1anckoe 0011ecTBo
U IIPaBOBOE TOCYIapCTBO.

MoayJs 5. ®uiaocodpckue npodaeMbl XUMHUN U XUMHUYECKOH TEXHOJIOTHHI

Hayuynoe u BHeHayuHoe 3HaHue. CTpyKTypa HayYHOTO 3HAHHUS, €r0 METOJbl U (HOPMBI.
Hayunble peBostoiuy ¥ CMeHa TUIIOB pannoHalibHOCTH. Hayka B coBpeMeHHOM Mupe. DTuka
HayKH U OTBETCTBEHHOCTh YYEHOTO.

[IpoGnema cooTHomIeHUsT Haykd M TexXHUKU. ColMayibHbIE MOCJIEACTBUS HAYYHO-
TEXHUYECKOTO Iporpecca. OTHYECKHE M SKOJOTMYECKHE HUMIIEPATUBBI PAa3BUTHS HAyKd H
TEXHUKH.

MecTo XuMuu B CUCTEME €CTECTBEHHBIX HayK. OCHOBHas MpobiieMa XMMUHM KaK HAyKu U
npousBojacTBa. llenn wu  3amaunm  xumudeckoil  TexHosoruu. Crnenupuka  XUMHKO-
TEXHOJIOTHYECKOI0 3HaHMS: PyHAaMEHTaIbHOE U MPUKIIAHOE, SMIUPUYECKOE U TEOPETHUECKOE.

4. O0beM yueOHOM THCUMTIIHHBI

B 3auernbix | B akagem.
Buabl yuedHoii padoThI
eIMHUIIAX yacax

OO0uiasi Tpy10€eMKOCTh AUCHUNIMHBI 110 5 180
yueOHOMY IJIaHY

AyIMTOpHBbIE 3aHATHS: 4/3 48
Jlexmmm 8/9 32
Cemunapsl (C) 4/9 16
CamocrositesbHas padora (CP): 8/3 96
Buja xoHTpOJIA: 3K3aMeH 1 36
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B 3auerHbIx B actp.
Buabl yuedHoii padoThI
€IMHULIAX yacax
OO0uiasi Tpy10€eMKOCTh AUCHUIIJIMHBI 110 5 135
yueOHOMY IJIaHY
AyIMTOpHBbIE 3aHATHS: 4/3 36
Jlexmmm 8/9 24
Cemunapsl (C) 4/9 12
CamocrositesbHas padora (CP): 8/3 72
Buja xoHTpOJIA: 3K3aMeH 1 27
AHHOTANUA

paboueii nporpammsl Aucuunanubl «Mcropus» (b1.5.03)

1. Heab qucuumiauHbl: GOPMUPOBAHHUE Y CTYACHTOB KOMIUIEKCHOTO NPEACTABIECHUS O
pOJIK M MECT€ HUCTOPUM B CHCTEME T'YMaHUTApHBIX M COLMAIbHBIX HAyK, KYJIbTYypHO-
ucTopuyeckoM cBoeoOpasuu Poccum, ee mecre BO BCEMHPHO-UCTOPHUYECKOM IIpoliecce, o0
OCOOEHHOCTSIX M OCHOBHBIX J3Tanax €€ MCTOPHUYECKOrO Pa3BUTHS; BBEIECHUE CTYIEHTOB B KpYyr
HUCTOPUYECKUX MTPOOIIEM, CBA3aHHBIX ¢ 00JaCcThi0 Oynyliel mpodeccnoHaNnbHOM AeATEIbHOCTH.

2. B pesyabraTre uH3y4YeHHS] JUCHHUILVIMHBI O0y4Yawlnuiicd Mo Mporpamme
CIEeNNATUTETA J0JI/KEeH:

001a0amsb CIETYIONTUMU 00WeKYIbMYPHbIMU KOMITIETCHITUSIMU:

- CIIOCOOHOCTh ~ aHANM3UpPOBAThb  OCHOBHbIE  3Talbl U 3aKOHOMEPHOCTHU
HCTOPUYECKOTO Pa3BUTHs 00IIecTBa Ui (OPMUPOBAHUS I'PAXKIAHCKON MO3UIUH, CIIOCOOHOCTH
HMHTErpupoBathes B coBpeMenHoe o6mectso (OK-3).

3nams:

- OCHOBHbIE HalpaBJIEHHUs, IPOOIEMBbI U METOIbI HCTOPHUUECKON HAYKU;

- OCHOBHBIE 3Tambl U KIIOUeBble coObITHS HcTopun Poccun u mMupa; ocoOeHHOCTH
Pa3BUTHS POCCHUICKOTO TOCYIapCTBa, BBIAAIONIUXCS JESTENIed OTEYECTBEHHOW M BceoOmen
HCTOPUH.

Ymemo:

- COOTHOCUTH OOIIHME HUCTOPUYECKHE TMPOLECChl UM OTAEIbHbIE (DAKTHI; BBISBISTH
CYLIECTBEHHbIE YEpPThl MCTOPUUECKUX IPOIIECCOB, SIBIEHUH U COOBITUH; aHAIU3UPOBATH
COLIMAJIbHO-3HAYUMBIE ITPOOIIEMBI;

- (QopmynupoBaTh M AapryMEHTHPOBAHO OTCTaWBaTh COOCTBEHHYIO IO3UIMIO I10
pa3IMYHbIM NpoOIeMaM UCTOPHH.

Braoemy:

- MpeACTaBICHUSAMU 00 UCTOPUM KaK HayKe, €€ MECTE B CUCTEME I'YMaHUTApHOIO
3HAHUS;

- IpeACTaBIEHUSMU 00 OCHOBHBIX 3Tallax B UICTOPUU YEJIOBEYECTBA U UX XPOHOJIOTUU;

- KaTeropuajJbHO-NOHITUWHBIM allapaToM U3y4aeMol JUCHUILINHBL

- HaBbIKAMHM aHaJIM3a UCTOPUUYECKUX UCTOYHHUKOB.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Mopyas 1. Hcropusi B cucTeMe COUMAJIBHO-TYMAHMTAPHBIX HayK. OcCHOBBI
MeTO0JIOTHH MCTOPUYecKOil HAayKH. Oco0eHHOCTH CTAHOBJIEHHSI TOCYJapPCTBEHHOCTH B
Poccuu

Mecro ucropum B cucreme Hayk. IIpeamer ucropuueckoir Hayku. Ponp teopum B
no3HaHuu mnpouuioro. CymHocTs, Gopmbl, QyHKIUU HCTOPUYECKOro 3HAHUA. VICTOUHMKHM 1O
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OTEYEeCTBEHHOW wucTopuu, ux kKinaccupukamus. Hcropus Poccum — HeoThemiemas dacThb
BCEMHUPHOU UCTOPHH; OOIIIeE M 0COOCHHOE B HICTOPUIECKOM Pa3BUTHH.

Hawano poccuiickoit rocynapcrBeHHocTd. KueBckas Pycb. OTHOKynbTypHbIE H
COLIMAIBHO-TIOJIMTUYECKHUE MPOLIECCHI CTAHOBJIEHHUSI POCCUICKOM rocyaapcTBeHHOCTH. [Ipunstue
XpUCTHAHCTBA.

Pycckue 3emumn B XII — nHauane XVI BB. O6pazoBanue Poccuiickoro rocymapcrsa, ero
ncropudeckoe 3Hauenue. Poccus B cepennne XVI — XVII BB.

Moay.s 2. Poccuiickast umnepus B XVIII- nayaiae XX B

Poccniickoe rocymapctBo B XVIII Beke — Beke MOJEpHHU3ALMU W IPOCBEILICHUS.
Pedpopmbr Ilerpa | kak mnepBas mONBITKA MOJEPHU3ALMHM CTPaHbl, €€ OCOOEHHOCTH.
®opmupoBanue Poccuiickoit umrnepun. OCHOBHBIE HaIPaBJICHUS «EBPOIEU3ALMN» CTPaHBbI.
DBOJIIOIHS COIMANBHONU CTPYKTYphI obmiectBa. JlanpHelee pacmmpenue rpanul] Poccuiickoi
UMIIEPUH.

Poccus B XIX cronerun. Ilpombinuienssiii nepesopot B EBpone u Poccun: obuiee u
ocobenHoe. Baxxneliniue ycnosus nepexona Poccun k uHAyCTpUanibHOMY OOLIECTBY — peIlIEHHE
KpPECThSIHCKOTO BOIIpoca U OTpaHHyYEHUE camo/Jiep>KaBHUs. JnutensHOCTD,
HEIOCJIEIOBATEIbHOCTh, IUKIMYHOCTh Ipolecca OypikyasHoro pedopmupoBanus. Poub
cyOpekTHBHOTO (hakTOpa B TpeogosicHnn oTcraBanus. Pedopmbr XIX Beka, ux 3HaUYCHHE.
OobuecTBeHHbIe nBAKEHUS B XIX Beke.

Poccus B Hauane XX Beka (1900 — 1917rr.). OcoOeHHOCTH COLMATbHO-IKOHOMUYECKOTO
pazButuss Poccun B Hawale XX Beka. OObeKTHBHAasT MNOTPEOHOCTh WHIYCTPHUATIBHOM
Moaepau3aiuu Poccun. CooTHomienne noiutudeckux cuil B Poccum B Hawame XX Beka.
Hapacranue xpusuca camonepxkasus. IlepBas poccuiickas peomonusa. OOpazoBaHue
nojauTudeckux naptuil. locymapcTBeHHas ayMa Hadaja XX BeKa Kak IIEPBBIM  OIBIT
poccuiickoro napiaameHTapusma. CrosbinuHCcKas arpapHast pegopma. [lepBas mupoBasi BoiHa u
yuactue B Hel Poccum. @DeBpanbckas peBomonus 1917r. w1 KOpeHHBIE HM3MEHEHHs B
MOJIUTUYECKOM KU3HU CTPAHBI.

Moayas 3. OT cOBeTCKOro rocyaapcraa Kk coppemennoi Poccun

dopmupoBaHue U CyHIHOCTb coBeTrckoro ctpos (1917-1991rr.). [loarotoBka u nobena
OxkTs16peckoro BoopyxeHHoro Bocctanusa B Ilerporpane. 11 Beepoccuiickuii cre3n CoBeToB u
€ro peleHus. DKOHOMHYECKas U coluaibHas MOJUTHKA OOJIbLIEBUKOB. ['paxkiaHckas BoOiHaA U
nHoctpanHass wuHTepBeHusA. Cyapba u 3Hauenue HOIla. YTBepkaenue omHOMAPTHUHHON
noyuTraeckoit cucrembl. O6pazoBanne CCCP. [Tonutuyeckas 0oprOa B MapTUU U TOCYAAPCTBE.
CCCP B ronpl nepBbIx naTuiIeTok (konen 20-x rr. — 30-e rr.). @opMupoBaHue peKuMa JUIHON
Bracti CranMHa M KOMAaHAHO-aIMUHUCTPATUBHON CHUCTEMBbl YIPABICHHUS TIOCYIapCTBOM.
Buemnsss momutnka CCCP B 20-30-e 1. CCCP BO BTOpOM MHpoBOM U Benuxoit
OteuecTBeHHOH BOMHE. VI3MeHEHNE COOTHOIIEHUSI CHJI B MUPE IIOCJI€ BTOPOH MHPOBOW BOMHBIL.
Hauano «xomomno#t BoiHBI». TpymHocTu mnocineBoeHHoro pazButus CCCP. VYxecrouenue
MOJIUTUYECKOTO  peXUMa M HJICOJIOTUYECKOTO  KOHTpoJid.  [lombiTkn — 0OHOBJIEHHS
«rocynapctBeHHoro cormamm3May. XX cbe3q KIICC u ocyxnenue Kynbra quanoctu CtanuHa.
«OrtTenenb» B AyXOBHOHU cepe. DkoHoMHuUecKue pedopMbl cepeluHbl 60-X TOJ0B, NPUYUHbI
UX He3aBeplleHHOCTH. HapacTaHue KpU3HCHBIX fBJIIEHUH B COBETCKOM oOmectBe B 70-e —
cepeaunne 80-x ronoB. Buemnsas nomuruka CCCP B koHue 60-x Havane 80-X IT.: OT pa3psaIku K
o0oCTpeHuI0 MeXAyHapoaHo oOctaHoBku. «llepecTpoiikay: CyImIHOCTh, 1€MW, 3aayH,
OCHOBHBIE 3Tarbl, pe3ynbTaThl. Pacnmag CCCP. O6pa3oBanue CHI'.

CraHoBjeHHE HOBOM poccuiickol rocynapcTBeHHOCTH (¢ 1991- mo Hacrosiee Bpems).
JlubepanbHass KOHLENIUS POCCUHCKUX pedopM: TNepexol K PpPbIHKY, (opMUpoBaHUE
rpaKJaHCKoro oOmiecTBa W MpaBoBoro rocynapctBa. «llloxoBas Tepamus» 3KOHOMUYECKUX
pebopm B Hadanme 90-x romoB. Koncrurymusi Poccumiickoit  ®Depepanum  1993r.
MexHauuoHanbHble oTHOLIEHUs. [lonutnyeckue maptuu U oOliecTBEHHbIE ABMXKEeHUS Poccun
Ha coBpeMeHHOM oJramne. Poccus Ha nytu MmonepHuzauuu. Poccuss B cucteme MHMpOBOM
SKOHOMMKH U MEXKIYHAPOIHBIX CBSI3EH.
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4. O0beM yueOHOM THCUMIIHHBI

Buner yue6HOM pabOThI B 3aueTHBIX B akagem.
eIMHUIIAX yacax
OO011asi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4€0HOMY ILUIAHY 4 144
KonrTaktHas pa6ora (KP): 1,3 48
Jlexuuu (Jlek) 0,9 32
[Tpaktnueckue 3anstus (113) 0,4 16
CamocrositesbHas padora (CP): 1,7 60
[ToaroToBka K KOHTPOJBLHBIM paboTam 0,3 10
Pedepar / acce 0,6 20
CaMOCTOATENbHOE N3YUYCHHUE TUCIIUTLINHBI 0,8 30
Buja KOHTpOJISA: IK3aMeH 1 36
Buner yue6HOM paboThI B 3ageTHBIX B acrp.
eIMHUIIAX Jacax
OO0uiasi TPy10€eMKOCTb AUCIHUNJIMHBI 110 Y4e0HOMY IUIAHY 4 108
KonrTaktHas pa6ora (KP): 1,3 36
Jlexuuu (JIek) 0,9 24
[TpaxTnueckue 3anstus (113) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
[ToaroToBka K KOHTPOJIBHBIM paboTam 0,3 7,5
Pedepar, acce 0,6 15
CaMoCTOATENbHOE N3YUCHHUE TACIIUILINHBI 0,8 22,5
Buja KOHTpOJISA: IK3aMeH 1 27

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«®Pusunyeckas KyabTypa u cnopm» (b1.5.04.)

1. Henap AucUMNJIMHBI - OBJIAJCHUE METOAOJOIMEM Hay4HOIrO MO3HaHUA (PU3NYECKOU
KYJIbTYpPbl W CIOPTa; CUCTEMOM TMPAKTUYECKUX YMEHHMH M HaBBIKOB, OO0ECIEUMBAIOLINX
COBEPIIICHCTBOBAHNE TICUXO(PU3NUECKUX CITOCOOHOCTEH; pa3BUTHE CIIOCOOHOCTEH MCIIOIb30BATh
pazHooOpa3Hble (QOpMbl (PU3NYECKOW KYIbTYphI, CIOpPTa WU TypU3Ma JJsl COXpPaHEHUS U
YKpEIJIEHUSI CBOETO 3/I0pOBbS M 3/I0POBbS CBOMX OJIM3KMX B TOBCEIHEBHON JKU3HU U
npodeccuoHaIbHOMN J1eATENbHOCTH; (POPMUPOBAHHE MOTHBALMOHHO-IIEHHOCTHOI'O OTHOILIEHHUS K
¢buznueckoi KyabType, pU3NYEeCKOMY COBEPIIEHCTBOBAHUIO U CAMOBOCIIUTAHHIO, YCTAHOBKA HA
3J10pOBBII 00pa3 KU3HU.

2. B pesyabraTre H3y4YeHHs JUCHUILVIMHBI oO0ydaloluiics MO MNporpamme
CHEeNNATUTETA JOJI/KEeH:

Obnadams cnenyronumu 001mexyasTypHbiME (OK) KoMmeTeHIusaMHu:

—  CIOCOOHOCTBIO K CaMOPAa3BUTHIO, MOBBIIMICHNUIO CBOEH KBaTM(pHUKAIMU U MacTepCTBa,

CHOCOOHOCTBIO CAMOCTOSITENIBHO NMPUMEHSTh METOJbl M CPEJCTBA MO3HAHUS, O0y4eHUs U

CaMOKOHTpOJISL ISl MPUOOpPETeHHsT HOBBIX 3HAHMM M YMEHMHA B OOJIACTM TEXHUKU U

TEXHOJIOTUHU, MAaTEMaTHKH, €CTECTBEHHBIX, T'YMaHUTAPHbIX, COLUAIBHBIX 1 9KOHOMUYECKHX

HayK, B TOM YHCIE€ B HOBBIX OOJIACTSIX, HEMOCPEACTBEHHO HE CBS3aHHBIX CO cdepoil

po(heCCHOHAILHOW ~ IESATEIbHOCTH, PAa3BUTHUS COLMAIBHBIX M HPOPECCHOHATBHBIX

komnerenuuii (OK-10);

—  CIOCOOHOCTBIO HCHOJIb30BAaTh METOABbl M CpeAcTBa (DU3MYECKOW KYJIbTYphl IS

YKPEIJICHUsI 3JI0POBbS M JOCTHKEHUSI JOJDKHOTO YPOBHS MOJHOLIEHHOM COLMaNbHON U

npodeccuonanbaoi AesrensHocTh (OK-14).

3name:
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—  HAay4YHO-IIPAKTHYECKHE OCHOBBI (PM3NYECKON KYJIbTYpPHI U CHOPTA;

—  COLMaJbHO-OMOJOTrHYECKHE OCHOBBI (PU3NYECKOM KYIbTYpPBHI U CHOPTA;

—  BJIMSHHE O3J0OPOBHUTENBHBIX CHCTEM (DHU3MUYECKOIO0 BOCIHUTAHHUS Ha YKpEIUIEHHE

3/10pOBbsI, TPODUIAKTUKY NPOPECCHOHATBHBIX 3a00JI€BaHUI U BPEAHBIX PUBBIYEK;

— CrmocoObl KOHTPOJST W OLEHKU (PU3NYECKOro pa3BUTUS U (PU3NYECKOU

MIOATOTOBJIEHHOCTH;

— MpaBuiia U CHOCOOBI MJIAHUPOBAHUS UHAWBHUIYAJIbHBIX 3aHATUI pa3IU4HOMN LIEJIEBOM

HaIPaBJIEHHOCTH;

—  HCTOpHUIO (PU3HYECKON KyJIbTYypbl M CIOpPTa, UMEThb MPEACTABIECHUE O 3HAUMMbIX

CHOPTUBHBIX COOBITHSIX HE TOJBKO CBOEH CTpaHbl, HO U MUPOBOTO YPOBHS; Ba)KHEHIINe

JOCTHOKEHHS B 00JIaCTH CIIOPTA;

— cnoptuBHbie Tpaauuuu MXTU-PXTY um. .M. MeHnneneeBa, HOMHUATH O MOJBUTAX

CIIOPTCMEHOB B roJibl Benukoit oreyectBeHHON BoiHbI 1941-1945 rr.

Ymems:

—  CaMOCTOSITENIbHO 3aHUMAThCsl PU3NUECKON KYJIbTYPOH U CIIOPTOM;

—  OCYLIECTBJISTH CaMOKOHTPOJIb 3a COCTOSIHHEM CBOEro opraHu3sMa u coOdroAaTh

[IpaBUJIa TUTUEHBI U TEXHUKH 0€30M1aCHOCTH;

—  OCYLIECTBJISTh TBOPYECKOE COTPYAHUYECTBO B KOJUIEKTUBHBIX (QopMax 3aHATHI

(bu3nyecKoi KyabTypoil U CIIOPTOM.

Braoemy:

— CcpeAcTBaMHM M METOJAMU YKPEIUIEHHWS HHAWBHJYalbHOTO 3/I0pOBbs, (PU3MUECKOrO

CaMOCOBEPILIEHCTBOBAHMUS;

— JIOJDKHBIM  yYpOBHEM  (PU3WYECKOM  IMOATOTOBICHHOCTH, HEOOXOJUMBIM  JUIf

KayeCTBEHHOT'0 YCBOEHUS MPOo(ecCuoHaIbHBIX YMEHUI U HaBBIKOB B MpOIlecce 00yUEeHUs

B By3e, i oOecredyeHus [OJHOLUEHHOW COLMaNbHOM U  mpodeccuoHaIbHOU

NEeSITeIbHOCTH 110CJIE OKOHYAHUS y4eOHOTO 3aBe/ICHUSI.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Jucuuminuza (Moaynu) no «®dusmyeckoi KyiabType U CHOPTY» PEaTU3YIOTCS B paMKax
6a3oBoil yactu binoka 1 «/ucuuniamHel (MOAYNH)» MpOrpaMMbl clienuaiuTrera B oObeme 72
akaJl. 4acoB win 54 acTp. 4. (2 3a4eTHBIC SUHUIIBI) TIPU OYHOU hopme 0OVUeHUsl.

[IporpamMma paccunTaHa Ha U3y4eHHE TUCIUIUIMHBI B TEUEHUE JIBYX CEMECTPOB (IIEPBOIO U

IIECTOTO).
Pa3nesibl AMCUMIVIMHBI U BUbI 3AaHATHH
Monyn Haspanue moyns Bcero, Yacos
aKag. Jlex MII3 | III®IT| KP
yacax
I. [Ipeamer «Pusndeckas KyiabTypa U 18 2 6 9 1
cnopt». Uctopus ®KuC
2 OcCHOBBI 310pOBOTO 00pa3a KU3HU 18 2 6 9 1
(302K)
3 buonoruueckre ocHOBBI (prU3NUECKOM 18 2 6 9 1
KYJIBTYpPbI ¥ CIOPTa
4 [IpodeccronanbHO-TpUKIAAHAS 18 2 6 9 1
¢buznueckas KylbTypa U CopT
Bcero yacos 72 8 24 36 4
Monyn HasBanue moyns Bcero, Yacos
actp. Jlex MII3 | IIIIPIT| KP
qacax
1. [Ipeamer «Duszndeckas KyiabTypa u 13,5 1,5 4,5 6,75 0,75
cnopt». Uctopus ®KuC
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2 OcCHOBEHI 3T0POBOTO 00pa3a KU3HU 13,5 1,5 4,5 6,75 0,75
(302K)
3 buonorndeckue 0CHOBBI (hU3HYECKOI 13,5 1,5 4,5 6,75 0,75
KYJIBTYPHI ¥ CIIOPTA
4 [TpodeccrnonansHO-IpUKIIATHAS 13,5 1,5 4,5 6,75 0,75
(dusnyeckas KyJIbTypa U CIIOpT
Bcero uacosn 54 6 18 27 3

Kaxnblii Moy 1b mIporpaMMbl HMeeT CTPYKTYpY:
- JICKIIMHY WJIM TEOPETUYECKUM pa3aen;
- NPaKTUYECKUH pa3zes, COCTOUT M3: MeToJuKo-mpaktudeckux 3anstuil (MII3) u yueOGHo-
TPEHUPOBOUHBIX 3aHATUH (MpodeccCuOHaIbHO-NIPUKIaAHAsA pusnueckas noaroroska, [1T1DII);
- KoHTpOabHBIHN pazaen (KP).

Teopernueckuii pasgea GopMHPYET CHCTEMY HAyIHO-TIPAKTHYCCKHX M CITCIIHAIBHBIX
3HAaHUM, HEOOXOMUMBIX Ui TOHHMMAaHUS HPUPOAHBIX M COLUAIBHBIX  MPOLECCOB
(GYHKIIMOHUPOBAHUS (PU3NYECKOW KYJIbTYpbl OOIIECTBA U JIMYHOCTHU, YMEHUS MX aJalTHUBHOIO
TBOPYECKOIO  HCIOJIb30BaHUA  JUIsl  JIMYHOCTHOTO U NIPO(ECCHOHAIBHOTO  Pa3BUTHS;
CaMOCOBEPILEHCTBOBAHUS, OPraHU3ally 310pOBOT0 00pa3a KU3HU IPU BBIIIOJIHEHUU y4EOHOH,
podeccnoHaIbHON U COIIMOKYJIBTYPHOMU JESITEIbHOCTH.

MeToauko-npakTuyecKue 3aHATHS IPEIyCMaTPUBAIOT OCBOEHUE OCHOBHBIX METOJIOB U
croco60B (opMUpOBaHUS Y4EOHBIX, MPO(PECCHOHANBHBIX M YKU3HEHHbIX YMEHUN M HABBIKOB
cpeacTBamMu GU3NYECKOM KYIbTYpPhI U CHOPTA.

Ha meToauko-npakTHYecKuX 3aHITHSIX yIeNseTcd BHUMaHKE:

- OCHOBHBIM IIpo0JieMaM CLIOPTUBHOM TPEHUPOBKU;

- BIUSHUIO (QU3MYECKUX YIpaKHEHUH Ha ¢GopMUpoBaHHEe NPO(ECCHOHATIBHBIX KayecTB
OyAyliero cnenuanaucTa 1 JUYHOCTH 3aHUMAIOIIerocs;

- BO3JICHCTBUIO CPEJACTB (PU3NYECKOTO BOCIIUTAHUS Ha OCHOBHbBIE (PU3UOJIOTUYECKUE CUCTEMBI U
3BEHbS OMOPHO-/IBUraTEJILHOTO anapaTa 3aHUMAaroIIerocs;

- BOIIpOCaM MPOBEICHMSI COPEBHOBAaHUM (IIpaBWJIa COPEBHOBAHUM, CHUCTEMa pPO3BITPHIIIEH,
ompeneneHue nooenuTeneii, 000pyaoBaHNE U HHBEHTAPH ).

IIpodeccuonaibHO-NIPUKIAAHAA MOATOTOBKA NPOBOAUTCA C Y4E€TOM Oyayliei
podeccuoHaIbHOM 1eATEIbHOCTU CTYACHTA.

Y4eOHO-TpEHUPOBOUHbIE  3aHATUS  0a3upylOTCd HAa  IIUPOKOM  HCIOJIb30BAaHUU
TEOPETUYECKUX 3HAHUNW M METOJIMYECKHMX YMEHUMN, Ha NPUMEHEHUU pPa3HOOOpa3HBIX CPE/ICTB
¢buznyecko  KyiabTypbl, CHOPTUBHOM U  Npo(ecCHOHATbHO-NIPUKIATHON  (u3nueckon
MOATOTOBKH CTYJIEHTOB.

KonTpoabubiii pazgen. Kpurepuem yCHemHOCTH OCBOEHHUsI ydyeOHOro marepuana
SBIIIETCA OLIGHKa IpernojaBaTelis, YYUTHIBAIOLIAS Pe2VAApHOCHb NOCeWeHuUsi 00:A3ameNbHbIX
yueOHbIX  3amAmul, 3HAHUA TEOPETUYECKOro pasjeia MIporpaMMbl U BBIIOJHEHHE
YCTAaHOBJIEHHBIX HA JaHHBIM CEMECTp KOHTPOJBHBIX TECTOB 0Omeld ¢Qusnueckod u
TEOPETUYECKON MOJATOTOBKU JJISi OTACIBHBIX TPYII Pa3InYHONW CIOPTHUBHOW HampaBiIE€HHOCTH,
BXOJIUT B IPAKTHUECKUE 3AHSTHUSL

4. O0beM yueOHOMH THCHMILITHHBI

B B I VI
Buner yue6HOM paboThI 3a4ETHBIX | aKaZeM. | CEMECTp | CeMecTp
eIMHUIAX | Yacax
OO0uiasi Tpy10€eMKOCTh AUCHUIIMHBI 110 2,0 72 1,0 3.ex. | 1,0 3.ex.
yueOHOMY IJIaAHY 36 yac. | 36 uac.
KonrTaktHas pa6ora (KP): 2,0 72 36 36
Jlexuuu (JIek) 0,2 8 4 4
[TpaxTnueckue 3anstus (113) 1,8 64 32 32
Bua koHTpoOJIsi: 3a4eT / IK3aMeH 3auer 3auer 3auer
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B I VI
. B acrp.
Bunel yue6HOM paboThI 3a4ETHBIX | | CEMECTp | CeMecTp
eIMHUIIAX
OO0uiasi Tpy10€eMKOCTh AUCHUIIMHBI 110 2,0 54 1,0 3.ex. | 1,0 3.ex.
yueOHOMY IJIaAHY 27 gyac. | 27 4ac.
KonTaktHas padora (KP): 2,0 54 27 27
Jlexmmm (JIex) 0,2 6 3 3
[TpaxTnueckue 3anstus (113) 1,8 48 24 24
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auer 3auer 3auer

AHHOTanus padoyeil nporpamMmsl JucuuIIMHbI «MaremaTuka» (b1.5.05)

1. Heab0 qMCHUNIMHBI SBiISETCS (OPMUPOBAHUE y CTYJIEHTOB CHCTEMBI OCHOBHBIX
MOHATHM, UCHOJB3YEMBIX JUISl MOCTPOEHUS BaXXHEUIIMX MAaTEMaTHUYECKUX MOJIENIEH, U yMEeHUus
UCI0JIb30BaTh MaTEMaTHUYECKUE METO/IbI JIJIsl ONTMCAHMSI Pa3JIMYHbIX [TPOLIECCOB.

OCHOBHBIMH 33/1a4aMU TUCIUTIIUHBI, PEIICHUE KOTOPHIX 00ECTICUNBAET JOCTHIKEHUE
LIETH, SIBIISIOTCS:
— ¢opMupoBaHHE TIOHMMAaHUS  3HAYMMOCTH  MaTEMaTHYECKOW  COCTaBIAIOMICH B
€CTECTBEHHOHAY4YHOM 00pa30BaHUU OaKaiaBpa;
— O3HAKOMJICHHE C CHUCTEMOW TOHSATHUWA, HCHOJB3YEMbIX JJISI OMNUCAHHUS BAKHEHIIMX
MaTeMaTHYEeCKUX MOJIETICH U MaTEMAaTHYECKUX METOJIOB, U UX B3aUMOCBSI3bIO;
— O3HAKOMJICHHE C TPUMEPaMH IPUMEHEHHUSI MaTEMaTHYECKUX MOJICNIeH U METOJIOB;
— ¢opMHUpOBaHHE HABBHIKOB W YMEHUW UCIOJIb30BAHUS MaTEMaTHYECKUX MOJENeH u
MaTeMaTHYEeCKUX METOIOB.
2. B pesyiabrare H3yYeHUs] JUCUMIUIMHBI O0y4YalOIIMiiCi MO MporpamMmme
CIEeNUAINTETA T10JKEeH:
Obnadams CIeNyIOUTUMHA KOMIETEHITUSIMU
- CTIOCOOHOCTHIO UCIOJI30BATh MATEMAaTUUECKHE, €CTECTBEHHOHAYYHBIC M HH)KCHEPHBIC 3HAHUS
JUTsI peleHus 3a/1a4 cBoei npodeccuonanbHon aesitenbHocT (OTIK-1).
3namo:
- OCHOBBI muddepeHInaTbHOT0O W HMHTETPAJIBHOTO  HMCUUCIICHUA,
muddepeHInanTbHBIX YPaBHEHHI;
- MaTeMaTH4YeCKUE TEOPUHU M METOJbI, JIeKAllUe B OCHOBE IOCTPOCHHS
MaTeMaTHYECKUX MOJIEIIEH;
- OCHOBBI IPUMEHEHUSI MATEMATHIECKUX MOJICTICH U METOJIOB.
Ymemn:
- BBIOMpAaTh MAaTEeMaTHYECKHUE METOJIbl, MPHUTOIHBIC IS PEIICHHS KOHKPETHOU
3a/1a4u;
- WCIIOJIb30BaTh MATEMAaTUYECKUE TOHSATHS, METOAbl M MOJCIH JJIsA OIHCAHHS
Pa3IUYHBIX MTPOIIECCOB;
- BBIABJISITh MAaTEMAaTHUUECKHE 3aKOHOMEPHOCTH, JICKAIIUE B OCHOBE KOHKPETHBIX
IIPOLIECCOB;
- WCIIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTHYECKON 00paOOTKH JaHHBIX;
- MPUMEHSATHh MAaTeMaTHICCKUE 3HAHUS Ha MEXIUCIUILUIMHAPHOM YPOBHE.
Braoemy:
- oCHOBaMH  (YHIAMEHTAIBHBIX MaTEMaTUYECKHMX TEOPHH W  HABBIKAMH
WCIIOJIb30BaHMSI MATEMATHYECKOTO arlapara;
— METO/IaMU CTaTUCTUYECKON 00paboTKN UHPOPMAIIUH.
1. KpaTkoe coaep:kaHue IMCHUATIUHBI:
1 CEMECTP
1.BBenenue
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[Ipenmer u meToapl MaTeMaTHKU. OnricaHre OCHOBHBIX pa3zienioB Kypca. [IpaBuna
1 TpeOOBaHUS MPU U3YYEHUH Kypca.
2. DjieMeHThI aJIredpbl
YucnoBele MHOXeECTBa, KoMIulekcHble uncia. Onpeaenutenu 11 u Il nmopsinkos.
BekTopel: OCHOBHBIE MOHATHUS, CKAJISPHOE, BEKTOPHOE M CMEIIaHHOE MPOU3BE/IEHUSI BEKTOPOB.
AHanuTudeckas reoMeTpus: npsmMasi Ha IDIOCKOCTH, KpuBble Il mopsaka. Martpuusl: aeicTBus
HaJ MaTpHIlaMM, IIPUBEJIEHUE K CTylIeHYaTOMYy BUay U BuAy l'aycca. Panr marpuusl. OOparHas
marpunia. Teopema Kponekepa-Kanemmm. Pemenne cucrem JIMHEHHBIX —anreOpanmdecKux
ypaBHeHul. CoOcTBeHHbIE uncia U BeKTopbl. KBanpatuunsie Gopmbl.
3. dynkuus oaHoi nepemenHoii. Ilpexesa pynkunu. HenpepbIBHOCTE pyHKIUH
Oynkuus. CnocoObl  3amanust  ¢ysxuuu. [lpenen ¢yHkuum B TOUKe.
Opnocroponnue mnpenensl. [Ipenensl Ha OeckoHeuHOCTH. beckoHeyHO Manble U OECKOHEYHO
Oonbive (YHKIMHM, UX CBOMCTBA M B3auMHas cBs3b. CBolicTBa mpenesnos. [lepBwiii U BTOpON
3aMmeuaTelsibHble npezensl. HempepplBHOCTH (YHKIMHM B TOYKE U Ha mnpomexyrke. CBoiicTBa
(GyHKIMM, HEIPEPHIBHBIX HAa OTpe3Kax. TOUKM pa3pblBa (PyHKIUMU U X KJIacCUPUKAIMS.
4. TuddepennnanbHoe ucuucjieHue pyHKIMU 0OJHON NepeMeHHOM
[IpousBonHas QyHKUMHU, €€ reOMETPUUECKU U MeXaHuueckuil cmbici. lpaBuna
mudpdepenurpoBanus. TalOnuma OCHOBHBIX Mpou3BoAHBIX. [uddepenunan ¢GyHKIuU, €ro
NPUMEHEHHUs] K [PUOJMKEHHBIM  BBIUMCICHUAM. VIHBapHaHTHOCTH  (QOpPMBI  IIEPBOIO
mupdepennmana. IlpowsBognas cnoxuod ¢yakuun. duddepenunpyemocts GyHKINU:
ONpeJesieHue, TEOpeMbl O CBA3M AUPPEPEeHUUPYEMOCTH C  HENPEpPhIBHOCTBIO U €
CyLIeCTBOBaHUEM MPou3B0AHON. OCHOBHBIE TeopeMbl U depeHIaTIbHOTO Heunciaenus: Poss,
Jlarpanxa, Komm. IlpaBuno Jlomurans (packpeiTe HeompeneneHHoctel). I[IpousBoaHbie
BBICIIMX MOPSAKOB. JlokanbHbIi 3kcTpemyM (yHkunu. HeoOxoaumblie U 10CTaTOYHbIE YCIOBHS
skcTpemyma. [IpaBuino uccrnenoBaHuss (pyHKUMHM Ha MOHOTOHHOCTb U 3KcTpeMyM. IlpusHaku
BBIIIYKJIOCTH U BOTHYTOCTH (pyHKIMU. Touku nepernba. Heobxonumoe u 10CTaTOYHOE YCIOBUS
nepernba. AcUMOTOTHI (QYHKUMH, HMX BUABI M crnocoObl HaxoxaeHus. OOmas cxema
UCCIIEeI0OBaHUS PYHKIMM, TOCTPOCHHUE UX IPAPUKOB.
S. UaTerpanpHoe HcyucaeHne (PYHKIMH OHOM NepeMeHH oM
[lepBooOpa3nas ¢yukius. Heonpenenennplil nHTErpai u ero ceoicrea. Tabnuna
OCHOBHBIX HMHTETpasioB. MeToJbl HHTErPUPOBAHUS: HEMOCPEICTBEHHOE WHTEIPUPOBAHUE,
MHTErpUpOBaHUE MOJCTAHOBKON, HHTEIPUPOBAaHUE 110 YacTsIM. HTerpupoBaHue paroHaibHbIX
npobeii. MHTerpupoBaHue HEKOTOPHIX HUPPALMOHANBHBIX U TPUTOHOMETPUYECKUX (PYHKIIMM.
OnpeneneHHblil UHTETpall, €ro reoMeTpuueckuii cMbicii. CBOMCTBa ONpPENENeHHOI0 MHTEerpaa.
®opmyna HreroTona-JleliOnuma. Teopema o cpeaHeM 3HAaYeHUH. 3aMEHAa IMEPEMEHHON W
MHTErpUpPOBAaHUE [0 YacTSIM B OINpEleleHHOM uHTerpaie. [lpunoxkeHus omnpeaeaeHHOro
MHTEerpaia K BBIYMCIEHUIO IIolaael miockux ¢uryp. IloHsTrne HeCOOCTBEHHBIX MHTETPAJIOB:
oTnpe/ieNieHus, CBOMCTBA, METO/Ibl BHIYMCIICHUSI.
2 CEMECTP
1. JduddepennmanbHoe ucunciieHne (PYHKIMM HECKOJbKHX IepeMEeHHbIX. JJeMeHTbI
TEOPHH T0JISt
OyHkuMM ABYX U OoJiee MEpEeMEHHBbIX: OIpejesieHue, o0jacTb onpeaeneHus, 00IacTb
U3MEHEHHUs], FeoMeTphuecKas HHTepHperanus, JUHUU ypoBHA. [lpenen ¢yHkuuu B TOUKe.
YactHble npou3BoJHbIe (Ha mpuMepe (QYHKIUHU JABYX NepeMeHHbIX). Juddepenuupyemoctsb
(YHKIMM HECKOJIBKMX TepeMeHHbIX. Jloctatounbie ycnmoBus nuddepennupyemoctu. [lomHas
npousBojHas. [IpousBoanas cinoxHoi ¢yHkuuu. [Tonnbeit nuddepenunan. MuBapuanTHOCTD
nonHoro  auddepeHnuana.  AHAIMTHYECKUW  Npu3HaK  mojHoro  auddepeHuana.
HuddepenurpoBanne (QyHKUMM OJHOM M JBYX IEPEMEHHBIX, 3a/JaHHON HesBHO. YacTHble
MPOM3BOJIHbIE U TMOJHbIE JuddepeHnranbl BbICIIUX MOPSAKOB. Teopema O paBeHCTBE
CMEIIAHHBIX MPOU3BOJAHBIX (AN (YHKUMHM JBYX NEpeMeHHbIX). JIOKalbHBIE 3KCTPEMYMBbI
(GYHKIMM BYX HNEPEMEHHBIX: HEOOXOJUMOE U JOCTAaTOYHOE YCIOBUS SKCTpeMyMa. Y CIOBHBIN
aKcTpeMyM (MeTo MHOKHTeNel Jlarparka). Hanbospiiee n HaumeHbiee 3HaueHne GyHKITUU B
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3aMKHYTOM oOnactu. OcHOBHble NOHATUSA Teopuu mnosst. CkanspHoe nosie. IloBepxHoctu u
JMHUAA ypoBHsA. 1Ipon3BoaHAas 1o HampaBlIeHHIO. [ pagueHT CKaJsIpHOTrO IOJIS U €r0 CBOMCTBA.
BexropHoe none. Jlueprenuust nosst. Potop nosns. CBsA3b MEXIy I'paJUeHTOM U IPOU3BOIHON
10 HAIIPaBJICHUIO.

2. KpaTHble HHTErpaJbl

JIBOMHON MHTErpas: OIpeNeieHUue, NeOMETPUYECKH CMBICI, CBOWCTBA. BrluncieHue
JBOMHOTO MHTETpaja B JEKapTOBOW U MOJSIPHOM cuctemax koopaumHat Muterpan Ilyaccona.
TpoiiHOW MHTErpa: ONpeleIeHre, TEOMETPUYECKUN CMBICI, CBOMCTBA. Bpluncienne TpoMHOIro
nHTerpana. [IpunokeHns 1BOWHOTO U TPOMHOIO HHTErPAJIOB.

3. KpuBoJinHeiiHbIe M IOBEPXHOCTHbIC HHTErPaJbl.

KpuBosmHEWHBIT MHTErpan MO KOOpAUHATAM: OIPEICIICHHE, CBOWCTBA, BBIYHMCIICHHE.
Pa6ora B cuiioBom nosnie. ®opmyna ['puna. KpuBonnHelinble HHTETpasibl, HE 3aBUCSIINE OT IIyTH
uHTerpupoBanusd. [loTeHnmaneHas QyHKuus, noTeHIHaIbHOE ToJe. [ToHsTHEe MOBEpXHOCTHOIO
unterpayia. [lotox BekTopa depe3 moBepxHOCcTh. Teopema ["aycca-Octporpaackoro. dopmyna
Croxkca.

3 CEMECTP

1. [uddepeHunanbHbie YPABHEHUS NEPBOro MOPsSAKA

HuddepeHunanbible ypaBHEHUS: NOPSAIOK, pEIIEHHE, TEOpeMa CYIIECTBOBAaHUS M
€IMHCTBEHHOCTH pemleHus. 3anaya Komm. VYpaBHeHusl ¢ pa3JensiolIUMHUCS HEPEeMEHHBIMHU.
Onnoponnsie auddepeHnuansuble ypaBHeHus. JIluneinsie auddepeHmaibHble yYpaBHECHUS
[IEPBOTO MOPsIIKA. YpaBHEHUS B MOIHBIX JUddepernnanax. UHTerpupyrommi MHOKHUTEb.

2. Indppepennuaibabie ypaBHEHHs] BTOPOI0 U 1n-I'0 MOPSAKA

JuddepeHunanbHble ypaBHEHUs BTOPOTO HOPsKa, TOMYCKAIOIINE TOHWKEHHUE MOPsiIKa.
Jluneitnsie nuddepeHnranbuble ypaBHEHUsI BTOporo nopsjaka. CpoiictBa pemeHuil. JInneitnas
He3aBUCUMOCTh pyHKIUN. Onpenenutens Bponckoro. Ctpykrypa oOuiero pemeHus JIMHEeHHOro
nuddepeHnraibHble  ypaBHEHUs BTOoporo mnopsjaka. dyHaaMmeHTandbHas cuUCTEMa pEIICHHH.
Jluneitnsie onHopoaHble MU depeHIraTbHbIe YPaBHEHUSI BTOPOTO MOPSAAKA C IMOCTOSIHHBIMHU
kod(uimentamu: moctpoeHue oodmero pemenus. Meron Diinepa. JInHeHbIe HEOTHOPOIHBIE
nuddepeHnraibHble YpaBHEHHs BTOPOro MOPsiAKa C IOCTOSIHHBIMU Koaddunmentamu. OOuiee 1
YacTHOE pelIeHUs HEOJHOPOIHBIX ypaBHeHUN. Jluneitnble nuddepeHnranbuble ypaBHEHUS #-TO
MOPsIIKA: CBOMCTBA pELIEHUM, TEOPEMbl O CTPYKType OOIIEero peuieHusi, METOJ BapHaluu
NOCTOSAHHBIX. JIuHelHble nuddepeHaibHble YpaBHEHUSI 1-TO MOPAIKAa C MOCTOSHHBIMH
ko3¢ duLmeHTaMu. AJTOPUTM [TOCTPOESHUSI OOILEro peleHusl.

3. Cucrembl auddepeHuINANbHBIX YPABHEHUH.

Cucrembl quddepeHnraibHbIX YpaBHEHUH 1IepBOro Nnopsiika: oo0uue MmoHsATHs, TeopeMa
CyLIECTBOBaHMS U  €IMHCTBEHHOCTH  oOmiero  pemeHus.  Cucrembl  JIMHEHHBIX
nuddepeHInaIbHbIX YPaBHEHUM MEPBOro MOPSIKA: UHTETPUPOBAHHUE METOJOM HUCKIHOUEHHS.
Cucrembl nuHEHHBIX AUdQepeHnalIbHbIX YpaBHEHUNM MEPBOTO MOPSAKA: CBOMCTBA pEIICHMIH,
TEOPEMBI O CTPYKType OOILEro peleHusi, MeTo/l Bapualuu MOCTOSAHHBIX. CUCTEMbI JIMHEHHBIX
OJIHOPOJHBIX ¥  HEOJHOPOAHBIX JAU(QepeHLraTbHbIX YpaBHEHUH C  HOCTOSHHBIMU
kodhuumeHTaMu. OJEMEHTbl TEOPHUH YCTOMYUBOCTH. MeEToAbl YMCIEHHOIO pelIeHUs
¢ epeHInaIbHbIX ypaBHEHUH.

4. Yncnosble 1 GyHKIIUOHATbHBIE PAJBI.

UucnoBble psiibl: OCHOBHBIE IOHSTHUS, CBOMCTBA CXOJSALIUXCSA DSIIOB, HEOOXOIMMBII
Ipu3HaK cxoaumocTh. ['apmonmuecknit psia. Paner Qupuxne. IIpu3Haku cpaBHEHUS PANIOB C
nosiokutenbHbiMU uiieHamu. [Ipusnak Jlanmam6Gepa. MHTerpanpHblii M paguKalbHbBIN NPU3HAKU
Kommu. 3nakodepenyromuecs: psiapl: npus3Hak JleiiOHUIA. 3HAKOTEPEMEHHBIC PSJIbI: TOHATHS
aOCOIOTHOM M YCIIOBHOM CXOJMMOCTH, NpU3HAK aOCOJIOTHOM CXOJMMOCTH, CBOHCTBa
a0COJIFOTHO U YCIOBHO CXOSIIUXCS PSJIOB.

OyHKIMOHAIBHBIE PSAbI: OCHOBHBIE MOHSTHA, 00JaCTh cXOAUMOCTU. CTENEeHHBIE PSAJbL:
paguyc, WHTEpBaJ, 00acTh cxoauMmocTH. CBOWCTBa CTeNEHHBIX psAAoB. Psaner Teitnopa u
MakiopeHa: CcBOWMCTBa, YCIOBHE CXOJUMOCTH psga K HCXOJHON (YHKUMH, OCHOBHBIE
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pasnoxeHus. Pasnoxenune (yHkuuu B psii MakiaopeHa ¢ MOMOILBIO OCHOBHBIX Pa3jIOKEHHH.
I'maBHOe 3HaueHWe QyHKUMHM. OKBUBaJIeHTHble (QyHkuuu. [Ipumenenue psnpoB Teinopa u

MakxsiopeHa Jijisi BBIYMCIICHHS PEICTIOB.
5. 3aki04ueHue.

Hcnonp30BaHne MaTeMaTHIECKIX METOJOB B HpaKTI/I‘-ICCKOI\/’I JACATCIBHOCTH.

4. O0beM yueOHOM THCHMILTHHBI

Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Bujtbl yuedHoii padoTsl 3a4. exn./ 3a4. exn./ 3a4. emn./ 3a4. exn./
aK.Jac aK.Jac aK.Jac aK.Jac
Oomast TPYA0EMKOCTD
MUCIHUTILUIMHBI M0 YYeOHOMY
niany 15/540 5/180 4/144 6/216
AyauTOpHbIE 3aHATHS: 5,3/192 1,77/64 1,77/64 1,77/64
Jlexiuu (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
[IpakTuueckue sansatus (I13) 2,65/96 0,88/32 0,88/32 0,88/32
CamocrosiTesibHas padora (CP): 7,7/276 2,23/80 2,23/80 3,24/116
Bua xouTtpoJis: JK3aMeH- 3auer c JK3aMeH-
2/72
JIK3aMeH/3a4eT 1/36 OLlEHK 01 1/36
Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Bujtbl yuedHoii padoTsl 3a4. exn./ 3a4. exn./ 3a4. exn./ 3a4. exn./
aK.Jac aK.Jac aK.Jac aK.Jac
Oomas TPYA0EMKOCTD
MUCIHUTILUIMHBI 10 YYeOHOMY
niany 15/405 5/135 4/108 6/162
AyauTOpHbIE 3aHATHS: 5,3/143 1,77/48 1,77/48 1,77/48
Ulekiuu (JIek) 2,65/72 0,88/24 0,88/24 0,88/24
[MpakTuueckue 3anarus (I13) 2,65/72 0,88/24 0,88/24 0,88/24
CamocrosiTenbHas padora (CP): 7,7/308 2,23/60 2,23/60 3,24/88
Bua xouTtpoJis: JK3aMeH- 3auer c JK3aMeH-
2/54
IK3aMeH/3a4yeT 1/27 OLIEHK 01 1/27

AHHOTANUA pado4yeid NPOrpaMmMbl AUCUUIIIMHbBI
«Nudopmatuka» (b1.5.06).

24




1. Heap jaucoMmuIMHBI: 1pHoOpereHuMe 0a30BbIX 3HAHUW O  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHSIX, a TaKK€ YMEHHMM U MpakTUYECKUX HaBBIKOB B o01acTu
MH(OPMATHUKH, HCIHOJB3YEMbIX IMPU PEHICHUH HAyYHBIX M IMPAKTUYECKUX BBIYUCIUTENIbHBIX
3ajad,

2. B pesyabraTre uH3yYeHHUS] JUCHHUILVIMHBI O0y4Yawlnuiicd M0 mporpamme
CIEeNNATUTETA JOJI/KEeH:

001a0amsb CIETYIONUMHA KOMIICTCHITUSIMU:

- CIOCOOHOCTHIO paboTaTh ¢ MHPOPMALMEH B TI00ATBHBIX KOMIBbIOTEpHBIX ceTax (OK-
12);

- TOHUMaHUEM 3HaueHus HuHGPOpPMalUU B COBPEMEHHOM MHPE U CHOCOOHOCTHIO
coOo1aTh OCHOBHBIE TpeOOBaHUS WH(POPMAIMOHHOW O€30MaCHOCTH, B TOM YHKCIIC 3aIUTHI
rocynapctseHHo! TaiHbl (OI1K-5).

3nams:

- cBOlicTBa MH(pOpMaIuu, CriocoObl €€ XpaHEeHUs! U 00paboTKH;

- CTPYKTYpY, IPUHLHUIIBI paOOThl U OCHOBHBIE BO3MOXHOCTH DBM;

- TOIOJIOTHUIO U aPXUTEKTYPY KOMIIbIOTEPHBIX CETEH;

- IPUHIUIBI aJjpecaliiy Mojab30BaTellel, KOMIbIOTEPOB B ceTu MIHTEepHET;

- CTPYKTYpY, IPUHLHUIIBI paOOThl U OCHOBHBIE BO3MOXKHOCTH DBM;

- OCHOBHBIE THIIbl AJITOPUTMOB, OCOOEHHOCTH COBPEMEHHBIX SI3bIKOB POTPAMMHUPOBAHUS;

- CTaHJAPTHOE MPOrpaMMHOE 00ecrieueHre CBOEH MpoecCUOHANbHON AESITEIbHOCTH.

Ymemo:

- MMCaTh U OTJIaXKUBATh porpaMMbl Ha VBA 1o pa3paboTaHHBIM aaroputMam;

- IIPUMEHATh METOJIbl CTATUCTUYECKON 00pabOoTKH OOJbIIMX 00BEMOB MH(OPMALIMU IS
pelIeHNs] KOHKPETHBIX 3aj1ay;

- HCIIOJIb30BAaTh MAKEThl MPHUKIAJHBIX MpOTpaMM IpU JajlbHeHleM OO0yd4eHHH U
MIPAKTUYECKON JeSITENIbHOCTH;

- paznuyath u pacumdpossiBaTh [P — anpec, tToMeHHOE UMSI KOMITbIOTEpA.

Braoemy:

- HaBbIKAMHU CAMOCTOSITEJIbBHOTO pEIIEHUs 3aJad Ha KOMIIBIOTEpE, BKJIIOYAIOIINE
MIOCTAaHOBKY 3aJlauu, pa3pabOTKy aJIrOpUTMa U OLEHKY ero 3(ppeKTUBHOCTH,

- METOJIaMU CTaTUCTUYECKOI 00pabOTKH 3KCIIEPUMEHTAIbHBIX JaHHBIX.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

[Ipenmer u Hayka uHpopmaruka. KpaTkue ucropuueckue cBeJeHHUS. 3aladyd U MECTO
Kypca B MOATOTOBKE CIIELUATIKCTA.

3.1. ApxuTekTypa KOMIbIOTEPOB U KOMIIBIOTEPHBIX CETEN

KpaTkast uctopus pa3BuTUSI BBIUMCIUTEIbHOM TEXHUKU, MEPCOHAIBHBIX KOMIIBIOTEPOB
(ITK) u xommproTepHBIX ceTel. BeruncnurenpHas mamuna ®on-Helimana u mamuna Triopunra.
Pazpabotku HopGepra Bunepa.

3.2. Annaparssle cpeacrsa IIK. Mcnonb3yemMbie CHCTEMBI CUMCIICHHUS.

Obmee npencrasienue o IIK u ux Bo3MmoxkHOCTsIX. DyHkunoHanbHast cxema [IK,
MarucTpaibHO-MOAYIbHbIN IpuHuMI noctpoeHus IIK. Ammapartnbeie cpeacra IIK: IIpuHnmn
OTKpPBITOM apXUTEKTYpbl: CUCTEMHas LIMHA, pa3psaaHocTh. [lepudepuiinbie ycrpoiictBa IIK:
OcoOeHHOCTH NpeJCTaBICHMs] JaHHBIX Ha MAalIMHHOM YpoBHe. [IpeumymiectBa 1udpoBoro
npejacTaBieHus MHGOpMalMU Iepell aHaJIoroBbIM ImpenacTaBieHueM: CHCTEMBbl CUHCIIECHUS
(mecsaTuyHas, ABOMYHAs, BOCbMEpHUHAas, LIECTHaAUATepUyHas), IpaBuia MepeBoja U3 OIHOU
CUCTEMBI B Apyryto. JIBa crioco0a BeIYUCIEHUS KOIMYECTBA HH(POPMAIUH.

3.3. KoMIbrOTEPHBIE CETU: TOIIOJOTHH CETEH, NX XapaKTEPUCTUKH.

Tonomorun cereit: IlporpamMmHO-TeXHUYECKOE OOECIeUeHHUE: OIepalMoOHHasi CUCTEMA,
npotokoiisl (TCP, TCP/IP, UDP). I'noGanbuble cetu paznuyHoro macitada (WAN —Wide Area
Net, MS Network u Internet). BosmoxHnoctu cetn MHTepHeT. DnexkTpoHHas modra. JlocTyn k
uHpopmaloHHBIM pecypcaM. Cuctema TenexkoHpepeHUMA. Anpecauus U MPOTOKOIbl B
HNuTepner.
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3.4. MynsTUMeua.

YcrpoiictBa MynbTuMeua. TpeOoBaHus K MyJIbTUMEIUNHBIM CPEICTBAM KOMIIbIOTEPOB.
Pacummpennbie  BO3MOXHOCTH  00paOOTKH, mpeoOpa3oBaHus, CHHTE3a  HH(pOpMAaLUU
(koMIIpIOTEpHAsT ~ aHUMAIUsA, MOAWUKAIMSA  W300paKEHMM,  TpexmepHas  rpaduka).
MynbTUMEIUIHBIE TPOrpaMMBbl. DJIEKTPOHHBIE IMPE3eHTAalUuU (OCHOBHBIE BO3MOKHOCTH MS
Power Point), sTansl co3ganus npe3eHTaluii, CTpykTypa npe3eHTauui.

3.5. IIporpammHoe oOecriedeHue

3.5.1. Omnepaunonnsle cucreMbl. CTpyKTypa OIEpalMOHHBIX CHUCTEM, IAKEThI
npuKiIagHeix nporpamm, Microsoft Office. Knaccudukanus nporpammusix cpeacts. CuctemHoe
u nipukiagHoe nporpammuoe obecrieuenue [1K. O630p onepammonnsix cucrem (OC). Kparkas
xapakrepuctuka WINDOWS,

3.5.2. TekcroBeii pemaktop WORD, OcHOBBI HCHOJB30BaHUS MPOrpaMM OOILEro
HazHaueHus (kpatkuil 0630p), OcobenHoctu TexkcToBoro peaakropa WORD. Hcnonb3oBanue
penakropa MareMaTudeckux ¢GOpMysl B TEKCTOBBIX JOKYMEHTax. PenakTtop XMMHYECKUX
¢dbopmyi1, Ha3HaUeHUE U 0ocoOeHHOCTH padoThl. KonnpoBanue xumMuueckux GopMyil B TEKCTOBbBIE
nokyMeHThl. Co3/laHue JOKYMEHTOB pa3iudHbIX (OpM (CTaHIAPTHBIX U HECTaHIAPTHBIX).

3.5.3. Cucrema ynpasnenusi 6azamu nanHbix ACCESS. Co3znanue moiab30BaTENbCKUX
CVYB/Jl, ¢opmupoBanue 3ampocoB, otuyeToB U ¢GopM. MHpopmanmonnsie cuctembl. CUCTEMBI
yhnpaBiieHus 6aHkamMu U OazaMu JaHHBIX. PensiumonHas Mozaens AaHHbIX. CTpyKTypa 3amucH,
MeTOJbI HocTyna K nHpopmanmu. Pensimonnas 6a3a manueix ACCESS.. Co3nanue oT4eTOB U
dbopm. Texnonorus peanuzaiuu npocreimux 3anad cpeacreamu CYBJ] ACCESS.

3.5.4. UcnonwszoBanue EXCEL pans o0OpaboTku Tabmul, MOCTPOEHHS TIpapUKOB H
muarpamM. Hasnadenme osnexktponHbix TabOmun (MS EXCEL). Ocobennoctu TaOIUYHOTO
npoueccopa EXCEL u ucnons3zoBanue ero ajis peuieHuss MHGOPMAUOHHBIX U HMHKEHEPHBIX
3amau. Texnuka paGotel ¢ EXCEL.. Pacuer mo ¢opmynam. Iloctpoenue rpaduxos. Pacuer
(YHKIIMOHAJIBHBIX 3aBUCUMOCTEN U OCTPOEHUE IpaduiyecKux U300pakeHN ¢ UCII0JIb30BAHUEM
crannaptHbix pyHknuit EXCEL u mactepa ¢ynkuumii, noctpoenue nosepxuocteil. Ilocrpoenue
muarpamMm. PabGorta ¢ Tabmunamu. dopmarupoBanue, odopmiienue Ttabmwmi. PaspaboTka u
peanu3anus TpOCTEUIINX AITOPUTMOB C ucoyib3oBanueM Bo3MoxkHocTe EXCEL (naxoxaeHue
MaKCUMAaJIbHOTO (MUHHMAJIbHOTO) JJIEMEHTAa BEKTOpa M MAaTpHIbl, HAXO0XJECHHUE CYMMBbI
AJIEMEHTOB BEKTOpPAa M MATPUIIbl, BBIYMCIEHUE MATPUYHBIX BbIpakeHuil). CraTucTuyeckas
00paboTKa FKCIIEPUMEHTAIbHBIX JAHHBIX, [IOCTPOEHHUE JIMHUI TPeHa.

3.6. AITOpUTMBI M OCHOBBI TPOIPaMMHUPOBAHUSL.

3.6.1. Anroputmsbl, TUIIBI anropuTMoB. [loHsTue anroputma u ero cpoiicrBa. CriocoOsbl
3aMKCH aIroOpUTMOB. MOIYJIbHBIN IPUHILIKIT IOCTPOEHHUS AITOPUTMOB U IIPOTPAMM.

3.6.2. XapakTepHUCTUKHU S3bIKOB MPOTPAaMMHUpPOBaHUS. OBOJIOLUS M KilaccUpUKAIs
S3bIKOB IIporpaMMupoBaHus. [loHATUS TpaHCHAUMU, KOMIWJISIMHM, HWHTEPIpPETAalUU, HUX
paznuuusg. CTpyKTypHOE MpOrpaMMHUpOBaHHE, €ro 0coOeHHOCTH. OCHOBHBIE CTPYKTYPbI U
HNPUHIMIBI CTPYKTYPHOTO IPOTrpaMMHMpOBAHUS, WLIIOCTpauusa. ba3oBele anroputrmMudeckue
KOHCTPYKLUHU (Clel0BaHUE, BETBJICHHE, IMOBTOPEHUE), MpUMEpPHl UX peanu3auud. OCHOBHBIE
KOHCTPYKUUHU SI3BIKOB IMPOTrpaMMHUPOBaHUS. SI3BIKM MPOrpaMMHMPOBAHMSI BBICOKOTO YPOBHSI.
TexHonoruss  OOBEKTHO-OPUEHTHPOBAHHOTO  MPOrPAMMUPOBAHMS;  CBOWCTBA  SI3BIKOB:
HacJIeJOBaHUE, UHKAIMCYIALU, TOJIUMOPPU3M. [IoOHATHS A3bIKOB: KIacChl U 0ObEKTHI

3.6.3. Anroputm™mbl [uisi 00paboTKM MHPOpPMALMK M UX NPOrpaMMHBIE peaju3alud Ha
VBA._Ilponecc pemenns 3amad Ha koMmmbroTepax. [IporpammupoBanue Ha s3bike VBA:
OCHOBHBIE ONIEPATOPHI S3bIKa, Mpoueaypsl U pyHkuuu. Pa3zpaboTka u peanuzanus npocTermnx
QIropuTMOB 00paboTKM HHpOpManmu (peuieHue 3afgad ¢ OJHOMEPHBIM M MHOTOMEPHBIM
o0bemMoM uHpopManun). YucineHHsle METOIbl aHAJIU3a OJHOIO HEJIMHEHHOTO YpaBHEHUS: TOUCK
KOpHEH, pelleHue 3aJadyd OJHOMEPHOW ONTUMHU3aluK (HAaXO0XJAECHHWE TOYEK MaKcuMyma u
MUHUMYMa (yHKIUH). MeToapl cTaTUCTUYECKON 00pabOTKMU pe3ysnbTaToOB M3MEPEHHH OJHOM
BEJIMYMHBI: BBIUHUCICHHE TOUEYHBIX (CPEAHEr0, TUCIEPCUH, CTaH1apTa) U UHTEPBAJIbHBIX OL[CHOK
CIIy4aiHOUN BEJIMYHMHBI
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3.7. 3amura undopmanuu

Anroput™bl 3amUThl MHQOpPMAMM: MeTOJbl 3amuThl,  [loHsATHE OGe30macHOCTH
KOMITBIOTEpHOW HMH(OpMalMK: Ha/lIeKHOCTh KOMIIBIOTEpPA, COXPAaHHOCTh JAHHBIX, 3alllUTa OT
BHECEHUS W3MEHEHHUU HEYIOJIHOMOYEHHbIMHM JIMI[aMH, COXpaHEHHE TaWHbl NEepEernucKd B
AJIEKTPOHHOU ceTH. VcTopusi BOZHMKHOBEHHUS BUPYCOB U aHTUBHPYCOB. CrocoObl 3apa)xeHus,
3aluThl U 0OpBOBI ¢ BUpycamMu. MeToabl peanu3aluy 3alluThl WH(OpMAaLKU: MPOrpaMMHBIE,
anmnapaTHble, OpraHU3allMOHHbIE

4. O0beM yueOHOH THCHMILTHHBI

B 3auerHbIx B akanemuu.
Buner yue6HOM paboThI €AMHULIAX yacax
OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4eO0HOMY ILUIAHY 3 108
AyIUTOpPHBIE 3aHATHS: 1,33 48
Jlexmu (JIex) - -
[TpaxTuueckue 3anstus (113) - -
Jlaboparopnas padota (J1a0) 1,33 48
CamocrositesbHas padora (CP): 1,67 60
PacuerHo-rpaduyeckue paboTbl 1,39 50
Jlpyrue BuUJibl cCaMOCTOSTEIbHBIX PabOT 2,78 10
Bu uTOroBOro KOHTpOJIs: 3auyer

B 3auerHbIx B actp.
Buner yue6HOM paboTh €AMHULIAX yacax
OO0uiasi TPy10€eMKOCTb AUCHUIJIMHBI 110 Y4e0HOMY TLUIAHY 3 81
AyIUTOpPHBbIE 3aHATHS: 1,33 35,91
Jlexmu (JIex) - -
[TpakTueckue 3anstus (113) - -
Jlaboparopnas padota (J1a0) 1,33 35,91
CamocrositesbHas padora (CP): 1,67 45,09
Pacuerno-rpaduyeckue paboTbl 1,39 37,53
Jlpyrue BUJibl CaMOCTOSTEIbHBIX PabOT 2,78 75,06
By MTOroBOro KOHTPOJIs: 3auer

AHHoOTanus padoueil nporpaMmsl AucuuinHbl «®@u3zuka» (b.1 b.07)

1. Heqb0 AMCUMILVIMHBI SBJISETCS NPUOOpETEHUE CTYAEHTAMM 3HAHUU IO OCHOBHBIM
paznenaM (pU3MKU U YMEHHUIO IPUMEHATDh UX B IPYTHMX €CTECTBEHHOHAYYHBIX IUCHUILUIMHAX.

2. B pesyabraTre uH3yYeHHUS] JUCHUILVIMHBI O0y4Yawlnuiicd Mo Mporpamme
CIEeNNATUTETA J0JI/KEeH:
0b1a0amsb CIETYIONTUMHA KOMIICTCHITUSIMU
J CIOCOOHOCTBIO NMPEACTaBUTh COBPEMEHHYIO KAPTUHY MHpaA HAa OCHOBE LIEJIOCTHON CHCTEMBI
€CTECTBEHHOHAyYHbIX U MaTEMaTHUYECKUX 3HAHUM, OPUEHTUPOBATHCS B LIEHHOCTAX OBITHUS, KU3HHU,
KynbTypbl (OK-1).

3uamo:

- (usnyeckre OCHOBBI MEXaHUKH, (U3UKK KOJeOaHUNW M BOJH, IJIEKTpUYECTBA HU
MarHeTusma, O3JIEKTPOJMHAMUKH, CTAaTUCTHUECKOM (U3UKU W TEPMOJUMHAMHUKH, KBAHTOBOM
¢buzuky;

- CMBICI (yHAaMEHTalIbHBIX (U3MUECKUX 3aKOHOB, NPUHLMUIIOB U TMOCTYJaTOB; HX
(OpMyYIMPOBKHU U TPaHUIIBI IPUMEHUMOCTH;

- CBS3b LIMPOKOIO Kpyra (hU3HUeCKUX sBJICHUN C (QyHJaMEHTalIbHBIMU INPUHLUIIAMU H
3aKOHAMH (PU3UKU;

- OCHOBHBIE METO/Ibl PEIICHHUS 3a/1a4 110 OMUCAHUIO GU3NYECKUX SABJICHUN;
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- METOJIbI 00pabOTKH pe3yabTaTOB (PU3UIECKOTO IKCIIEPUMEHTA.
Ymemo:

-IIPUMEHATh TEOPETUUECKHE 3HAHUS U 3KCIIEPUMEHTAIbHBIE METO/Ibl UCCIIEI0OBAHUS IIPU
pelieHny npodeccuoHalbHbIX 3a/a4;

-IPOBOJIUTH PAcuéThl, OCYIIECTBIIATh aHAJIU3 U HA OCHOBE 3TOrO JejaTb 0OOCHOBAHHBIE
BBIBOJIbI;

- AHAJIM3UPOBATh PE3yJIbTaThl HAOIIOIEHUN U SKCIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX
3aKOHOB U IPUHIUIIOB (PU3UKH;

- OIpeAeNATh XapakTep (PU3UYECKUX MPOILIECCOB MO KOMIUIEKCY 3IKCIEPHUMEHTATbHOM
nH(popMaLUy IpU MOMOLIY IpaduKOB, TAOIUI] U YPAaBHEHUI;

- MIPEACTaBIATh 00pabOTaHHYIO SKCIIEPUMEHTAIBHYIO U TEOPETHUECKYI0 MH(POPMALIHIO B
YCTHOU U NMUCbMEHHOU (hopMe, B TOM YHCIIE C MCIOJIb30BAaHUEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTUH.

Braoemy:
- HaBbIKAMH pabOThI C IIUPOKUM KPYToM (PU3HUECKUX TPUOOPOB U 000PYIOBAHUS;
- HaBbIKAMH 00OCHOBAaHMSI CBOUX CYXKJEHHUI U BbIOOpA METOa UCCIIET0BAHUS.
3. Kparkoe cogep:xanue TUCUMIIIIMHBI:
Cemectp 2

BBenenue

[Ipenmer duszuku. MeTo bl GU3NYECKOTO UCCIEAOBAHUS: OIIBIT, TUIIOTE3a, SKCIIEPUMEHT,
TEOPUSL.

1. ®u3nyeckne 0OCHOBbI MEXaHUKHU

[Ipenmer kunemaruku. IlepememieHne, CkOpocTh, YyCKopeHHe. KuHemaTuueckue
XapaKTEPUCTUKHU BpalIaTebHOTO JBUKEHUS. 3akoHbl Hbl0TOHA. 3aKOH BCEMUPHOTO TSATOTEHHUS.
JIBi>keHHe Tena TEePEeMEHHOM MacChl. 3aKOH BCEMHUPHOTO TATOTCHHS. J[[BkeHHMe Tena
IepeMeHHOM Maccel. YpaBHeHuss Memepckoro. ®opmyna [luonkosckoro. VYmpyruii u
HEYNpYruil ynapel [mapoB. MOMEHT HWHEpUMM MATEpUaJbHOM TOYKM M TBEPAOIO Teja.
Kunemaruka rapmonuueckux kojebanuil. [IuddepeHunanbHoe ypaBHEHHE TapMOHUYECKUX
kosneOanuil. [loHsiTHE O 3aTyxaromMX W BBIHY)KJIEHHBIX KojeOaHusaX. BonHoBoe nBmxeHue.
Bomanbl npo0bHbIE U MIONIEPEYHBIE.

2. OCHOBBI MOJIEKYJIAPHON (PU3HUKH

DneMeHTbl TEPMOJUHAMHUKU U (u3nueckoil kunetuku. MaeanbHelii ra3. Pacnpenenenue
bomeumana u ero ob6medusnueckuii cmpicia. PeanpHbiii ras. YpaBuenue Ban-nep-Baanbca.
Tepmomunamudeckuii Meton B (usuke. PaBHOBecHbie cocTosiHMs. Hawama TepmoauHaMuKH.
[uxipl. DHTpOIHMS M €€ CTaTUCTUYECKOE TOJIKOBaHUWE. SIBieHue nepeHoca. Juddysusa. 3akon
®duka. TermonpoBoAHOCTh. 3akoH Dypre. BHyTpennee TpeHue (BA3KoCTh). 3akoH HproToHA.

3. DJIeKTPOCTATHKA U MOCTOSIHHBIN 3J1eKTPUYECKUH TOK

3akon Kynona. Teopema Octporpanckoro-I'aycca. Jumons. Judnexktpuku B
AJIEKTPOCTATUYECKOM IOJIE.

Cemectp 3

1. DJexTpoMarueTusm

3akon Awmmepa. 3akon bwuo-CaBapa-Jlammaca. Cuna Jlopenma. MarHeTuku.
DneKTpoOMarHuTHast UHAYKLIMs. YpaBHeHHe MakcBesa.

2. OnTHnka

Wnrtepdepennus BoaH. dudpakuus Bond. Ilonspuzanus BoaH. TermioBoe H3ITydeHHE.
3akon Kupxroda. I'nnoresa Ilnanka. KBantoBoe oObsiCHEHHE TEIIOBOTO U3ydeHHs. DPheKT
Komnrona. fAAnepnas monens aroma. [loctynatel bopa. ATom Bogopoaa no bopy.

3. DjieMeHTbI KBAHTOBOM (pu3nkmn

I'mnore3a ne bpoiuss. BonnoBoe ypaBHenuwe [llpenunrepa mis cTamoOHapHBIX
cocrosiHuil. OnbiThl TepHa-I'epnaxa. MHoroanekTpoHHslil atom. D¢ dext 3eemana. [Tpunuun
[Taynu. KBanToBble cratuctuueckue pacnpenenenus boze-Oiinmreitna u ®epmu-/lupaka.
®oHoHBI. 3akoHbl [lebast n DiiHmTeiiHa. XapakTepUCTUKHU Apa: 3apsijl, Macca, SHEprus CBS3U
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HYKJIIOHOB. SlnepHble peakuuu. @DyHIaMeHTaJbHbIE B3aUMOJECWUCTBHUSI U OCHOBHBIE KJIACCHI
AJIEMEHTAPHBIX YACTHII.
Cemectp 4

1. D1eMeHTbI KBAHTOBOM CTATHUCTUKH

DOneMeHTbl KBAaHTOBOM cTaTUCTHKU. KBaHTOBas cucrtemMa W3 OJUHAKOBBIX YaCTHULI.
[IpyHIMI TOXAECTBEHHOCTH OJUHAKOBBIX dYacTUl. CHMMETPUYHbIE U HECUMMETPUYHbIC
BOJIHOBbIE (DYHKIIMHU, OIHKCBHIBAIOUINE COCTOSHUS TOXIAECTBEHHBIX MHUKpouacTHll. Bo3oHbl u
dhepmuonsl. [Ipuamun Ilaynu. KBanToBbIe cTaTHCTHYECKHE pactipeneincHus bo3e-DitHmTeliHa 1
®epmu- Jlupaka. Beiposk1eHHBIN 2JIEKTPOHHBIN T'a3 B KpUCTa1ax (METaJLIbI).

2. MeTanbl, IM3JIeKTPUKH U NMOJYIPOBOAHUKHU € TOYKH 3peHHs 30HHOH Teopuu

OHepreruyeckue 30HBI: crtatucTuka ®epmu-Jlupaka, sHepruss depmu. DIEKTPOH B
MEPUOANYECKOM ToJie KpucTauia: 3ppexkTuBHAs Macca dJIEKTPOHa.

3. DueMeHTHI PU3MKH TBEPIOIO TeJia.

®dwusuka tBEpHOro Tena (OTT): onpenenenue, CBsI3b ¢ APYTUMU JUCITUTUTHHAME, OOBEKTHI
U3YYEHHUs, Kpyr pemaemblx 3anad. CBs3b ¢ Kpucramwiorpapueid, KpUCTAUIOGU3UKON H
kpuctauoxumue. KonaeHcupoBanHoe cocrosiHue. lloaxon k onmcaHuio TBEPIBIX Tell.
Crpykrypa kpuctaioB. Cummerpuss u  (usnueckue CBoOIcTBa KpuUCTaoB. TuIbI
KPUCTAIJIMYECKUX CTPYKTyp (oOmias xapakrepucTtuka). [InoTHble ynmakoBku: KyOuueckas u
reKcaroHajbHasi (Ha KayecTBEHHOM ypoBHeE). [loHsATue O CBEpXNpPOBOJUMOCTH (KBAHTOBBIE
MIpe/ICTaBJICHHS Ha KAUeCTBEHHOM YPOBHE).

4. O0beM yueOHOMH THCUMIITHHBI

Bcero 2 ceMecTp 3 ceMecTp 4 ceMecTp
Buabl yueoHo# padoTe 3a4. e/ 3a4. e/ 3a4. e/ 3a4. e/
aK.4yac aK.4yac aK.4yac aK.yac
Oomas TPYA0EMKOCTh
AUCHUILINHBI 110 Y4eOHOMY 17/ 612 6/216 6/216 5/180
IJIAHY
AyAUTOpPHBIE 3aHATHS: 7,11 /256 1,92 /96 1,92/96 | 1,78/ 64
Jlexuuu (JIek) 2,67/96 0,89/32 | 0,89/32 | 0,89/32
Jlaboparopusle 3ansTus (J1ab.) 1,78 / 64 0,89 /32 32 -
(r%);;mecme SaHATIA 2,67/96 | 0.89/32 | 0,89/32 | 0,89/32
Camocrostenbnas padora (CP):| - ¢ 09,948 | 233/84 | 2,34/84 | 2,22/80
BuakonrpoJs: 3/108 Jdk3aMeH | Jk3aMeH | JK3aMeH
IK3aMeH/3a4yer 1/36 1/36 1/36
Bcero 2 cemectp |3 cemecTp | 4 cemecTp
Bujer yueoHoi padoThl 3a4. ex./ 3a4. ex./ | 3au. en./ 3au4. ex./
acTp.uac acTp.4yac | acTp.yac | acrTp.dac
OO0miasi  TPyJA0eMKOCTh
AUCHUIIMHBI 0 Y4eOHOMY 17/ 459 6/162 6/162 5/135
JIAHY
AYAUTOpHLIE 3AHSTHS: 7,11 1,92 /51,84(1,92 / 51,84 1,78 / 48,06
/191,97
Jlexuuu (JIek) 2,67/72,09 10,89 /24,03(0,89 /24,03 0,89 /24,03
JIabopatopusle 3anarus (J1ab.) 1,78 /48,06 0,89 /24,03(0,89 /24,03 -
g%z)t;qnqecmzle SaHATIA 2,67/72,09 10,89 /24,03(0,89 /24,03 0,89 / 24,03
CamocrosTennnast padora (CP): | ¢ g9/ 18603 2,33 /62,91 2,34 / 62,91| 2,22 / 59,94
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Bua xonTpoJs: 3/81 JdK3aMeH | JKk3aMeH | JK3aMeH
IK3aMeH/3a4eT 1/27 1/27 1/27

AHHOTaIII/Iﬂ paﬁoqei/i nporpaMmsbl JTUCHUIIJIMHBI «Oﬁlllaﬂ U HECOPraHnmvdeCckad XuMus»
(5.1 5.08)

1. Heap aucuumimuHbl — (GOPMHUpPOBAHUE Yy CTYAECHTOB IMPOYHBIX (PYHIAAMEHTAJIbHBIX
3HaHWUH B 00JIACTH XMMUU HA OCHOBE M3YYEHUSI OCHOBHBIX MOHATHI M 3aKOHOB XMMHUH C OTIOPOM
Ha Tabmuuy snemeHTtoB JI.JM. MenzaeneeBa, Tabiuiy pacTBOPUMOCTH W psAJl aKTUBHOCTU
METaJJIOB.

2. B pesyabraTre H3y4YeHHUS] JUCHHUILVIMHBI O0y4Yawlnuiicd Mo mporpamme
CHEeNMATUTETA JOJI/KEH:

0b1a0amsb CIETYIONUMHA KOMIICTCHITUSIMU

— CIIOCOOHOCTBIO UCMOJIB30BaTh MAaTEMAaTUYECKUE, €CTECTBEHHOHAYYHbIE 1 UH)KEHEPHbIE
3HAHMS JUIsl pelleHus 3a1a4 cBoelt mpodeccuonanbHo nestenbHocT (OIIK-1);

— crnocoOHOCThIO K pa3paboTKe IUIAaHOB M IporpaMM IIPOBEIEHUS Hay4dHO-
HCCIIEIOBATENIbCKUX Pa3pabOTOK, BEIOOPY METOJIOB U CPEJICTB petieHust HoBbIX 3a1au (I1K-9).

3nams:

— OCHOBHBIE 3aKOHbI XUMUU;

— CTpPOEHHE aToMa U NEePUOJNUECKUN 3aKOH;

— OCHOBHBIE KJIACChl HEOPraHUYECKUX BEILIECTB;

— KjIaccu(UKalMo XUMUYECKUX PEAKIIHIl;

— OCHOBHBIE TUIIBI XUMUYECKOH CBSI3H;

— IPOLECCHI, MPOTEKAIOIINE B pACTBOPAX, U OCHOBHBIE TEOPUU KUCIOT U OCHOBAHM.

Ymemo:

— COCTaBJISITh AJIEKTPOHHbIE (OPMYJIbI aTOMOB M OIpPEAEISATh BAJICHTHOCTH U CTENEHU
OKHCJICHUS B COEIUHEHUSX;

— COCTaBJATh (POPMYNIBI HEOPraHWYECKUX BELIECTB pPAa3IMYHbIX KiIaccoB (OKCHJIOB,
KHCJIOT, OCHOBaHHH, COJIEH);

— COCTaBJISITh YPABHEHUS] XUMUYECKUX PEAKIIMM pa3IU4YHbIX TUIIOB;

— IPOBOJIUTH CTEXUOMETPUUYECKUE PACUETHI 10 YPAaBHEHUSAM XUMHUECKUX PEaKLUii;

— COCTaBJIATh (POPMYJIbI KOMIUIEKCHBIX COEIUHEHUMN, JaBaTh UM Ha3BaHUS U IpeiaraTh
CIOCOOBI OJTyYEHUSI.

Braoemy:

— METOJIaMU OIMCAHUSl CBOMCTB BEILIECTB HA OCHOBE 3aKOHOMEPHOCTEH, BBITEKAIOIIUX U3
MEPUOIUYECKOI0 3aKOHA U TIEPUOANYECKOIN CUCTEMbI XUMUYECKUX JIEMEHTOB.

3. KpaTkoe coaepskaHue JMCHUILTHHbI

Mooynv 1. BBeieHne B XUMHIO.

OcHoBHble MOHATHUA XUMUU. OCHOBBI aTOMHO-MOJIEKYJSPHOTO YYEHHS, BBIYMCIICHUS
pa3MepoB M Macc aTOMOB M MOJIEKYJ, OTHOCHTEJIbHBIE aTOMHBIE M MOJIEKYJSPHbIE MacChl,
MOJIsSIpHasi Macca. 3aKOH MPOCTHIX KPAaTHBIX OTHOIIEHUH, 3aKOH COXPAHEHHUs MaCChl, MPOCTENIIINE
BBIYMCIIEHUS 10 YpPaBHEHUSM XMMMUECKHUX peakuuili Ha “u30bITOK-HepocTaTok’. ['a3oBbie
3aKOHbI, ypaBHeHue Kitanelipona — MeH/ieneeBa U BBIYUCIEHNS HAa €r0 OCHOBE.

OcCHOBHBIE KJIaCChl HEOpPraHUYECKUX coenuHeHud. Kucinorel u OCHOBaHMS; COJIU:
CpelHue, Kucible, OCHOBHbIE, KoMIUIeKcHbIe. Knaccudukauus u HomeHknarypa. Juccouuanus
AJIEKTPOJIUTOB B BOJHBIX pacTBopax. AMQOTEpHbIE OKCUIBI U THUIPOKCH]IBI 1 OCOOEHHOCTH HX
XUMHUYECKUX cBOMCTB. KucnopoaHbie 1 6eCKUCIOPOIHBIE KUCIOTHI U UX COJIH.

Kommnekcupie coeaunenus. OOmmMe cBeleHUS O KOMIUIEKCHBIX COEIUHEHUSX.
Kommnekcoobpa3oBarenb, JAUrasibl, KOOPAWHAIMOHHBIE 4YHCIA, JIEHTAHTHOCTh JIMTAHJIOB,
BHYTPEHHSSl M BHEIIHAS chepbl KOMIUIEKCHOTO coefauHeHus. Kinaccudukanus KOMIUIEKCOB IO
BUJly KOOPJIUHUPYEMbIX JUranioB. Homenknarypa komiuiekcHbIx coenquHeHuil. [Ipencrasienue
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00 M30MepHUHM KOMIUIEKCHBIX coenuHeHuid. Peaknuu oOpa3oBaHUs KOMIUIEKCHBIX COCIUHECHHM,
CBOMCTBA KOMIUIEKCHBIX COCIMHEHU.

OcHOBHbIE THUNBl XHMHUYECKUX peakiuil. Peakium oOMEHHBIE M OKHUCIUTEIIBHO-
BOCCTAHOBHUTEIbHbIE. TUNWYHBIE OKHUCIWTEINM M BOCCTAHOBUTENM, HAIHMCAHWE YPABHEHUU
MPOCTEUIINX OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIX peakiuil. Tumbsl OOMEHHBIX pEeaKIHii,
TUAPOJIN3 COJIEN B BOJHBIX pacTBOpax.

[lepuoanueckuit 3akon .M. MenneneeBa u mepuoaudeckue cBoiictBa. CoBpeMeHHas
(bopMyIupoBKa NEPUOAMYECKOTO 3aKkoHa. [lepumoauueckasi cucreMa U €€ CBSI3b CO CTPOEHUEM
atomoB. [IpenckazaHue CBOWCTB Ha OCHOBE NEPHOJUYECKOTO 3aKOHA. ATOMHBIE M HOHHBIE
paguychl. YCIOBHOCTh 3THX NOHATUH. I3MEHEHHe paanycoB aTOMOB IO IEPHUOIUYECKON
cucrteMe. VIOHHBIE painyChl M UX 3aBUCUMOCTB OT 3JIEKTPOHHOTO CTPOECHHUS aTOMOB U CTEIICHH
OKHUCJICHUS. DHEpPrus HOHM3ALMU M CPOJICTBO K 3JEKTPOHY. 3aKOHOMEPHOCTH B H3MEHEHHUHU
sHepruu uoHmzauuu. Cxema Koccenst st oObSICHEHHST OTHOCHUTENBHOM CHJIBI KHCIOT U
ocHoBaHui. IlpencraBienne o wmeromax cpaBHuTenpHOro pacyera M.X. KapaneresHna.
3HaueHue NepruoUYECKOTO 3aKOHa.

Mooynb 2. XuMudeckast CBsI3b.

Tunel XUMHUYECKON CBSI3U. DJIEKTPOOTpULATENbHOCTh. KOBajeHTHass U MOHHAs CBSA3b.
CpoiicTBa KOBaJIGHTHOM CBSI3U: HAIPaBJIEHHOCTb M HacbhllaeMocThb. llonsipHas koBajeHTHas
CBA3b. XApPAKTEPUCTUKU KOBAJIEHTHOW CBS3M: JUIMHA, NMPOYHOCTb, BAJICHTHBIC YIUIBL. J[IMHBI
OJIMHApHBIX M KpaTHbIX CBsized. DQ(eKTUBHbIE 3apsabl aTOMOB B MoJieKynax. JIMMOJIbHBIN
MOMEHT. /[MIoNbHBIE MOMEHTBI U CTPOCHHE MOJIEKYJ. MIOHHas CBSI3b KaK IPENEIbHBIN Ciydal
KOBAQJICHTHOM CBA3W. HeHamnmpaBieHHOCTh M HEHACBIIAEMOCTh WOHHOW CBs3u. llomspusanms
MOHOB. 3aBUCUMOCTb IOJIAPU3ALUU UOHOB OT THUIIA AJIEKTPOHHOW CTPYKTYpBHI, 3apsja U paauyca
WOHOB. BimsHue  nossipu3anum  Ha  CBOWMCTBAa  BemlecTB.  MEXMOJIEKYISIpHAsT |
BHYTPUMOJIEKYJISIpHAs BOJOPOJIHAS CBSI3b. OJHEprusi M JUIMHA BOJOPOAHON CBSI3U. BiusHue
BOJIOPOJIHOM CBSI3M Ha CBOMCTBa BellecTB. Meraminyeckas cBsi3b U ee cBoicTBa. OOume
IIPEACTABJIEHUS O MEKMOJIEKYJISIPHOM B3aWMOJICHCTBHM.

Mooynv 3. CBOMCTBa pacTBOPOB.

PactBopbl ¥ B3amMonelcTBUSA B pacTBOpax. Teopuu KHUCIOT M OCHOBaHMi. IIpomeccsl,

COMPOBOXKJAIOIIME O0pa30oBaHME JKUIKUX HMCTUHHBIX pAacTBOPOB  HEUIEKTPOJIUTOB U
JJIEKTPOJIUTOB. XapakTepucTuka  MEXYAaCTHYHBIX  B3aWMOJECHCTBHM B PacTBOpax.
IIpencraBnenne o coubBaranuu. MaeansHele U peajbHble PacTBOPbl. AKTHUBHOCTB;

KO9(DPUIMEHT aKTUBHOCTH KaK Mepa OTKJIOHEHHUS CBOWCTB KOMIIOHEHTA PEaTbHOTO PacTBOpPa OT
€ro CBOWCTB B UACAIILHOM pacTBope. Peaknuu, nporekaroniye B pacTBOPaAX.

Henocrarounocts Teopun Appenuyca. IIpoToHHass Teopusi KUCIOT U OCHOBAHMHIA;
KOHCTaHThl KHCJIOTHOCTH M OCHOBHOCTH; mikaia pKa u pKB. KoHcranrta aBrompoTosn3a
pactBoputens.  Juddepennupyromue u HUBeNHpyronme pactBoputenu. [lonsartue 00
AIEKTPOHHOUW TEOPUH KUCIIOT U OCHOBAHUM.

4. O0beM yueOHOM THCUMIITHHBI

Bcero 1 cemecT 2 cemecT
Buner yue6HOM paboThI B3au. | Bakax | Bgzau. | Bakax. | B3au. | Bakan.
el Jacax el yacax el yacax
O01mas Tpy10eMKOCTh
AUCHUIUIMHBI M0 Y4eOHOMY 10 360 5 180 5 180
IUIAHY
AyIUTOpPHBbIE 3aHATHS: 4 144 2,22 80 1,78 64
Jlexunu (JIek) 2,22 80 1,33 48 0,89 32
[Ipaktuueckue 3ausarus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie padots! (JIP) - - - - - -
(CCall;a)OCTOﬂTeanaﬂ paGora 4 144 1,78 64 222 80
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CamocTosATenbHOE N3YUYCHHE 4 144 178 64 299 30
pa3aenoB AUCUUNIMHBL ’ ’
Buja KoHTpoOJISi: IK3aMeH 2 72 1 36 1 36
Bcero 1 cemecry 2 ceMecTp
Bunpr yue6HO# paboThI B 3au. B actp. | B 3au. B actp. | B3au. | Bactp.
el yacax el yacax el gacax
O01mas Tpy10eMKOCTh
AUCHHUILINHBI 110 y4eOHOMY 10 270 5 135 5 135
ILUIAHY
AyIUTOpPHBIE 3aHATHS: 4 108 2,22 59,94 | 1,78 48,06
Jlexuun (JIek) 2,22 59,94 1,33 35,91 0,89 24,03
IIpaktuyeckue 3ansarus (I113) 1,78 48,06 | 0,89 24,03 | 0,89 24,03
Jlaboparopusie padots! (JIP) - - - - - -
CamocrosiTesibHas paboTa 4 108 178 48.06 292 59.94
(CP) 9 b b b
CamMocTosATeNnbHOE N3YUYCHHE 4 108 178 48.06 299 5994
pa3/ieNoB TUCIUTUIINHBI ’ ’ ’ ’
Bujx KoHTpoOJIS: IK3aMeH 2 54 1 27 1 27

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHHILIMHBI «OpraHuyeckasi XuMHusH
(b.1 b.09)

1. Heap qAucHUNUIMHBI — IPUOOPETEHNE CTYACHTaAMH 3HAHUM O CTPOCHUU OPraHUYECKUX
COEIMHEHUH, OCHOBHBIX XUMHUYECKNX CBOMCTBAX Pa3IN4YHbIX KJIACCOB OPraHNYECKHUX
COEJIMHEHUH 1 METO0/IaX UX MOJyYEHHs], KaK IPOMBIIIJICHHbBIX, TaK U JIa0OPaTOPHBIX.

2. B pesyiabrare
CHENHATUTETA JOJIKEeH:

H3YyYCHUHA JUCHUIIJIUHBI

od0yyamouuiicss 1o

obnaoams crnenyomuMu o6mekynbTypabiMu (OK) u oOuienpodeccruoHaibHbIMU

kommneteHusamu (OI1K):

- CIIOCOOHOCTBIO NPEACTABUTh COBPEMEHHYIO KapTHHY MHUpPa Ha OCHOBE LIEJIOCTHOMN
CUCTEMbI ECTECTBEHHOHAYYHBIX 1 MAaTEMATUYECKUX 3HAHUI, OpPUEHTUPOBATHCS B LIEHHOCTAX

ObITHS, )KU3HU, KyIbTypbl (OK-1);

- CIIOCOOHOCTBIO K 0000ILEHNIO, aHAIN3y, BOCIPUATHIO HH(OpMALIUU, TOCTAHOBKE
ey 1 Beioopy nyreit ee noctmwxkenus (OK-4);
- CIIOCOOHOCTBIO  HCTIONIB30BaTh €CTECTBEHHOHAYYHBIC U WHKCHEPHBIC 3HAHUS IS
penieHus3aaayd cBoei npodeccuonanbHon aesreapbHocTH (OIIK-1);
- CIIOCOOHOCTHIO paboTaTh ¢ HAYYHO-TEXHHYECKOM W MATEHTHOM JUTEpaTypoid u
WCIIOJIb30BaTh MOJYYCHHYIO HH(POPMAIINIO TIPU OCYIIECTBICHUN CBOEH MPOPECCHOHATHHOU

nesrenpHocTH (OITK-4).
3nams:

— TCOPETUUYCCKUC OCHOBLI CTPOCHUSA U CBOMCTB PA3JIMYHBIX KJIACCOB OPraHUYCCKHX

COCAUHCHU;

— CIoCcoObI MOJIYYCHHA U XUMHUYCCKUC CBOMCTBA OCHOBHBIX KJIACCOB OpraHu4eCKux

COCAUHCHUM;

— OCHOBHBIC MEXaHU3MbI IPOTCKAHUA OPraHHU4YCCKUX pCaKHHﬁ.

Ymems:

— HNPUMCHATH TCOPCTHUYCCKUC 3HAHHUA AJId CHUHTE3a OPraHu4YCCKHUX CO€I[I/IHCHI/II‘/’I

PAa3JIMYHBIX KJIACCOB;

nporpamme
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— aHaTu3WpOBAaTh M TMPEACKA3bIBATh PEAKIMOHHBIE CBOMCTBA OPraHMYECKHUX
COCAUHCHU;

— COCTaBJISITh CXEMBbI CHHTE3a OPraHUYECKUX COCTUHEHNHN, 3aIaHHOTO CTPOCHHS.

Braoemy:

— OCHOBaMHW HOMEHKJIATYPhI M KJIaCCU(UKAIIUU OPTraHUIECKUX COCTUHECHHI;

— OCHOBHBIMH T€OPETUUYCCKUMU MPEACTABICHUSIMU B OPraHMYECKOU XUMUU;

— HaBbIKAMU OOOCHOBAHUS PALMOHAIBHBIX CIIOCOOOB MOJIyYEHHUS OPraHUYecKUX
BEILIECTB.

3. Kpartkoe cogep:xaHue JUCHMILIHHBI

Homenknarypa opranmdeckux coeauHeHH. Teopusi XUMHUYECKOTO CTPOCHHUS U
HackllleHHble yrieBojoponsl (YB). Ilpupona xoBaneHTHOM cBsizu. Dopmynsl Jlprouca.
®opmanbhbiii 3apsana. ObdexTer 3amectuteneil. [I[poMexyToyHble COCTUHEHUS W YaCTHIIBI
OpraHMYECKUX peakUuusaX. OHepreTuyeckas auarpaMma peakiuu. MexaHu3M peakluu.
Crepeounsomepusi, €€ BUbl 1 0003HAYEHHUSL.

Amudarnyeckne coenuHeHus. Haceilennsle ©W  HeHachllieHHbIe YB.  Ankassl,
LUKJIOAJIKAHbI, AJIKEHbI, aJKWHbI, MOJMEHBbI (JUeHbl). B Kaxa0oM Kiacce paccMaTpUBaIOTCS
CIIEIyIOIlME pa3lieNbl: H30MepUs, HOMEHKJIaTypa, (u3MuecKue M XUMHYECKHE CBOMCTBa,
crocoObl oJydeHusl. MexaHu3Mbl peakluid. DHepreTuueckas JuarpaMmma peaxiiuii.

Apomaruyeckue coequHenus. Teopuu apomaruyHocTd. CoenrHeHus: OEH30JbHOTO psja.

N3omepus. Homenknarypa. CrocoObl mostydeHus. XUMHUYECKHE CBOWCTBA. BrusiHue
3aMecTuTeNne B OEH30JbHOM KOJIbLIE HAa HAINPaBJICHHUE U CKOPOCTb PEaKLUUN 3JIEKTPO(UILHOIO
3aMeIIeHUs.

l"anorenonpou3BoIHEIE. Knaccudukanmus. Howmenkiarypa. Ankui- u
aJTIraioreHuipl.apoMaruyeckue  rajmoreHuasl.  Mzomepus. Homenknatypa.  CrocoObl
nosiydeHus. [IpocTpaHCTBEHHOE M 3JNEKTPOHHOE cTpoeHue. duszmyeckue cBoiicTBa. Peakumm
HyKJIeo(UIbHOrO 3aMenieHuss U otuleruieHus. [loHsTue Hykieo(UIBHOCTH M OCHOBHOCTH
peareHTOB. AMOMIEHTHBIE HYKJICO(PUIHHBIC pEareHTHI.

MeraimmopraHu4eckue  CO€IUHEHUA. Tumbl  CBA3€d B AJIEMEHTOPraHMYECKUX
coemuHeHUAX. CrocoObl MOJMydeHUs] JUTUM- W MarHUHOPraHWYEeCKUX coeAnHeHui. Peakius
['punbsipa, mexanusm. Peaknun ¢ kapOOHUIIBHBIMU COCIUHECHHSIMHU.

Crouptel. ®enonbl.  [Ipocteie 3dupbl. DmOKCHUCOCTUHEHHS. AJBIETUIBI, KETOHBI.
KapOoHoBbIE KHCIOTHI M UX MPOU3BOJHBIE. B KaXKOM Kilacce paccMaTpUBAaIOTCS CIEIYIOIINE
paszenbl: HU30MEpHUs, HOMEHKJIAaTypa, (QHU3WYEeCKUe W XHMHUYECKHE CBOWCTBA, CIOCOOBI
oy4eHus1. MexaHu3Mbl peakIui.

ManonoBeiit 3¢up. Ilomyuenue. Crpoenne, CH-Kucnotnocts. Peakiiun kKoHIeHcanuu
MaJIOHOBOTO 3(HUpa M MaJIOHOBOM KHUCIIOTHI C ajbJeruaMu. AMUHOKHCIOTHL. JlnkapOOHOBEIE
KHCJIOTBI.

AzoTconepxkamme coenuHenus.  Hutpocoenunenusa. Amusbl. B kaxaom kiacce
paccMaTpuBarOTCs CIEAYIOUIUE Pa3/Iesibl: U30Mepus, HOMEHKIATypa, GU3NYECKUE U XUMHUECKUE
CBOMCTBa, CIIOCOOBI MoJTydyeHusl. MexaHU3Mbl peaKIHii.

A3a- 1 1na3ocoeMHEeHNs

[lonyyenune nua30COE€IUMHEHNUN peakUWeW [OMa30TUPOBAHMSA: YCIOBHS IPOBEICHHS
peakuun u MexaHu3M. Pusmyeckue cBoiicTBa. XuMuueckue cBoiictBa. llonmydenue u
IIPUMEHEHUE a30COETUHEHUN.

4. O0beM yueOHOM THCUMIITHHBI

Bcero Cemectp 111 Cemectp IV
Bu yuebHo# paboThI 3E / Ak.u 3E / Ak.u 3E / Ak.u
OO0masi Tpy10€eMKOCTb AUCIHUNIJIMHBI 9/324 5/180 4/144
1Mo y4eO0HOMY TIaHY
AyIUTOpPHBIE 3aHATHSL: 3,11/112 1,78 / 64 1,33/ 48
Jlexmmm (JIek) 1,78 / 64 0.89/32 0.89/32
[TpakTueckue 3anstus (113) 1,33/48 0,89 /32 0,44 /16

33




JlabGoparopus - - -
CamocrositesbHas padora (CP): 3,89 /140 2,22 /80 1,67/ 60
Jlpyrue BuUibl cCaMOCTOSTENbHON pabOThI 3,89 /140 2,22 /80 1,67 /60
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 2/72 1/36 1/36
Bcero Cemecrtp III Cemectp IV
Bz yaebHoit paboThI 3E / Actp.u 3E / Actp.u 3E / Actp.u
OO0masi Tpy10€eMKOCTb AUCIUTJIMHBI 9/243 5/135 4/108
1Mo y4eOHOMY TIaHY
AyAUTOpPHBbIE 3aHATHSL: 3,11 /83,97 1,78 / 48,06 1,33/ 35,91
Jlexuu (JIek) 1,78 / 48,06 0,89 /24,03 0,89 /24,03
[Tpaxtuueckue 3ansarus (113) 1,33 /35,91 0,89 /24,03 0,44/11,88
JlabGoparopus - - -
CamocrositesbHas padora (CP): 3,89 /105,03 2,22 /59,94 1,67/ 45,09
Jpyrue BUIbI CaMOCTOATENEHON PabOTHI 3,89/ 2,22 /59,94 1,67 /45,09
105,03
Buja koHTpoJsi: 3a4eT / IK3aMeH 2/54 1/27 1/27

AHHOTANUA pado4yeil NPOrpaMmMbl AUCUUIIMHbBI
«Pusnueckas xumus» (b1.5.10)

1. Hespb AMCHMIUIMHBI — PACKPBITh CMBIC]I OCHOBHBIX 3aKOHOB, YIPABJISIOIIUX XOJIOM
XMMHMUYECKOTO Tpoliecca, MoKa3aTh 00JaCTH MPUIOKEHUS ITHX 3aKOHOB M HAYYUTh CTYAEHTA
IPaMOTHO HNPHUMEHSTHh UX MPU PELIEHUH KOHKPETHBIX TEOPETHUYECKUX U MPAKTUUYECKUX 3ajad,
MOHATh OCHOBHBIE KUHETUYECKUE 3aKOHOMEPHOCTH MPOTEKAaHUs XUMUYECKUX MPOIIECCOB U POJb
KaTajau3a sl XUMUYECKON TEXHOJIOTHH.

2. B pe3yabrare u3y4YeHUH AUCHMILIMHBI

CIEeNNATUTETA JOJI/KEeH:

obradams  CIEAYIOIIMMU
kommneteHusamu (OI1K):
- CIIOCOOHOCTHIO MPEAICTaBUTh COBPEMEHHYIO KapTUHY MUPa HAa OCHOBE LIEJIOCTHON CUCTEMBbI
€CTECTBEHHOHAYYHBIX 1 MAaTEMAaTUYECKUX 3HAHUN, OPUEHTUPOBATHCS B LIEHHOCTAX OBITHS,
XKU3HHU, KyapTypsl (OK-1);
- CIIOCOOHOCTBIO HMCIIOJIB30BaTh MaTEMaTUUYECKHE U €CTECTBEHHOHAYUHbIEC 3HAHUS Ui pPelleHus
3asau cBoeit mpodeccuonanpHoi nesrenbHoctu (OIIK-1);
- CIIOCOOHOCTBIO MPO(ECCHOHATBHO HCIOJB30BATh COBPEMEHHOE TEXHOJIOTMYECKOe U
aHAJIMTUYECKOE 000pyJOBaHHE, CIOCOOHOCTbIO K IPOBEACHUIO HAYYHOTO HCCIENOBAaHUS U
aHaJIM3y MOJIyYEHHBIX MPU ero nposeaeHuu pe3ynbraroB (OIIK-2).

3nams:

— OCHOBHBIE 3aKOHbBI (DU3UYECKON XHUMHH,
XapaKTEepPUCTUK MPOILECCa;

— IYTH OIpENeNeHMs] BAaXHEUIIUX XapaKTEPUCTHK XUMHYECKOIO paBHOBECHS (KOHCTAHTHI
paBHOBECHS, pABHOBECHOTO BbIXOJa MPOJYKTa, CTENIEH! MPEBPAIICHUS UCXOJHBIX BEIECTB)
U BIUSHUS PA3IUYHBIX (PAKTOPOB HA CMEIICHHE XMMHUECKOTO PAaBHOBECHUS;

—  TEpMOJMHAMHMUYECKOE ONMCAHUE CBOMCTB MCAIbHBIX U HEUJCATBHBIX PACTBOPOB, MOIXOIbI K
HAX0XJACHUIO MapIUAIbHBIX MOJIIPHBIX BEJIMYMH KOMIIOHEHTOB pacTBOpa.

— TEOpUIO raJIbBAHUYECKUX SBJICHUN;

— TEOpUU KHUHETUKH, IMYTU TEOPETUYECKOTO pacyeTa CKOpPOCTeH XUMHYECKHX pPEakIuil u
OTpaHUYEHUsI B IPUMEHUMOCTH PaCU€THBIX METOJIOB.

Ymemo:

o0yyawuuiics 10 MNporpaMmme

obmekynpTypubiMu  (OK) wu  oOmenpodeccuoHaIbHBIMU

B3alMOCBs3b (1)I/13I/I‘-I€CKI/IX n XUMHYCCKUX
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— IDOpPUMEHATb TEOPETUYECKHE 3HAHUS U OKCIEPUMEHTAJIbHbIE METO/Abl MCCIEIOBAHUS
¢bu3nyecKoi XMMHUHU IPU PelIeHUuH NPoPeCcCUOHATIbHBIX 3a/1a4;

— IpeJCKa3blBaTh M HAXOJWUTh ONTHUMAJIbHBIE YCIOBMS IMPOBEICHUS XHUMHUYECKOTO Ipolecca ¢
LEJIbI0 TOJTYYEHHS] MaKCUMaJIbHO BO3MOKHOTO BBIX0JIa MHTEPECYIOLIEro MPOIyKTa;

— IpPOBOAMTH AHAJINW3 M KPUTHUYECKH OLICHUBATh MOJIYYEHHbIE SKCIEPUMEHTAJbHbIE JaHHBIE,
000011aTh U J1e1aTh 000CHOBaHHbBIE BBIBO/IbI HA Oa3e MPOBEAEHHBIX OMBITOB.

— DOpPUMEHATh TEOPETUYECKHE 3HAHUS U OKCIEPUMEHTAIbHbIE METOAbl HCCIIEIOBAHUS
¢bu3nuecko XMMHUU JUIS PElIEHUs BOIPOCOB, BO3HUKAIOMIMX MPU H3YYEHHUU KHHETHUKH
XUMHUYECKUX PEAKIIUI;

— IpPOBOAMTH AHAJINW3 M KPUTHUYECKH OLIEHUBATh MOJYYEHHbBIE SKCIEPUMEHTAJbHBIE JaHHBIE,
000011aTh U J1e1aTh 000CHOBaHHbBIE BBIBO/IbI HA Oa3e MPOBEAEHHBIX OMBITOB.

Braoemy:

— KOMIUJIEKCOM COBPEMEHHBIX TEOPETUYECKHX METOJO0B (DHM3UUYECKON XUMHUM i PELICHUS
KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1a4;

— HaBbIKAMU OIPENENICHUS COCTOSIHMSI PABHOBECUS U CAMOIIPOM3BOJIBHOIO HAampaBiICHUS
XMUMHYECKOTO IpoIecca;

— 3HAHUSAMM OCHOBHBIX 3aKOHOB (PM3MYECKOM XUMHUHU JUIsl COJEP)KATEIbHONM HMHTEpIpeTaluu
TEPMOJIMHAMUYECKHUX PacUETOB;

— METOoJIaMU ONpEJENICHUsl TMOpsAKa U CKOPOCTH PEaKLMM, YCTAaHOBJICHUS JUMUTHPYIOILEH
CTaJNM U MEXAHU3Ma N3y4aeMOM XUMHYECKOMN PEAKINY;

— HaBbIKAMU  COCTaBJICHUS TaJbBAaHMYECKUX DJIEMEHTOB I LeJled  omnpeaeraeHus
TEPMOJIMHAMUYECKHX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHS UCCIIEyeMOI peaKliuu;

— 3HAHUAMM OCHOBHBIX 3aKOHOB XMMMYECKON KHHETUKH, BIMSHUS pPa3INYHBIX (DaKTOpOB
(TemmepaTypbl, AaBlIEHUs, KaTalu3aTopa) Ha CKOPOCTh XUMUYECKOM peakiuu.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI
S cemecTp

XuMUYecKass TePMOIAMHAMHUKA. 1-blil M 2-0M 3aKOHBI TEPMOAMHAMHKHU, IOCTYJIAT
[Inanka. B3aumocBs3b TEIIOThHL, pabOThl U M3MEHEHUs BHYTPEHHEW SHEPTUM B Ipoleccax ¢
y4acTUEM HJeallbHOTO ra3a. TermoéMKOCTh TBEPIBIX, >KUJIKUX M Ta3000pa3HbIX BELIECTB.
Tepmoxumusi. Beiuucinenue TemnoBbiX 3((EKTOB XMMHUYECKUX PEaKIHil, MpoieccoB (pa3oBbIX
[IEPEX0JI0B, PACTBOPEHUS U JPYruxX (PU3MKO-XUMUYECKUX MpoueccoB. DHeprus ['ubbca u
sHeprusi ['enpMrosplia Kak KpUTEpPUM HANpaBIeHHUs XUMHYECKOTO Ipolecca. XHUMUYECKOe
paBHoBecue. KoHCTaHTa XMMHMYECKOTO paBHOBECHS M MeToAbl €€ pacuérta U
AKCIEPUMEHTAJIBLHOTO OIpe/esieHus. PaBHOBECHBIM BBIXOA NPOAYKTa, BIUSHUE JIABICHMUS,
TEeMIIepaTypbl, MPUMECH HHEPTHOTO ra3a Ha PABHOBECHBIM BBIXOJ. YPaBHEHHUS H30TEPMbI U
n3o00apsl Bant-T'odda.

da3oBble paBHOBecHS] B OJHOKOMIIOHEHTHBIX cucTemax. (Da3oBble Mepexoibl U
(dazoBas 1uarpaMMa COCTOSIHUS Ul OJHOKOMIIOHEHTHBIX cucTeM. TpoiiHas Touka. YpaBHEHUE
Knaneiipona-Knay3uyca. 3aBUCHUMOCTh JIaBJIEHHSI HACBIIIEHHOTO Iapa OT TeMIepaTyphl.
Ompenenenue TepMoauHAMUYeCKUX (GYHKIMA mporecca (a3zoBoro mnepexona. Kpuruueckas
TeMIleparypa.

Tepmoagunamuyeckasi Teopusi pactBopoB. Knaccudukanus pactBopoB. CrnocoOsl
BBIpa)KEHUSI cocTaBa pacTBopa. llapuumanbHble MOJspHbIE BelIMYUHBL. YpaBHeHus ['ubOca-
Miorema. UneanpHbie pacTBOphl. TepmonnHamMuueckue (PyHKIUHA CMEIICHUS IS MACATbHBIX
pactBopoB, 3akoH Paynsa. HewupjeanbHble pacTBOpBI, MOJIOKUTEIbHBIE W OTPULIATEIbHbIE
OTKJIOHEHHUS! OT 3akoHa Paynsa. KomnmuraruBHble CBOWCTBa pacTBOPOB HEJIETYYUX BELIECTB B
nerydyeM pactBopurene. Kpuockonusi, 30ymnnockonus. OcMoc, 0CMOTUYECKOE JIaBICHHUE.

@da3oBble paBHOBeCHSI B MHOTOKOMIIOHEHTHBIX cHcTeMaX. /[uarpammbl «JaBieHUE-
COCTaB», «TEMIIEPaTypa-CoOCTaB», «COCTaB Iapa-COCTaB KUAKOCTU» ISl HUICAIbHBIX U
HeuJeanbHbIX pacTBOpoB. 3akoHbl ['mb0ca-KonoBanoBa, Azeorponus. Tepmuueckuil aHaius.
Paznuynble TUIIBI AUarpamMM IJ1aBKOCTH. DBTeKTUKA. [IpaBuiio a3 u npaBuio poryara.

6 cemecTp
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PacTBOpbI 3J1eKTPOIMTOB. JOiekTpocratuyeckas teopusi [lebas-Xiokkens. Pacuer
AKTUBHOCTH U CPEJHUX HMOHHBIX KOA(PQOUIMEHTOB AKTUBHOCTU CHUJIBHBIX 3JIEKTPOJIMTOB B
pa30aBieHHBIX M KOHIICHTPUPOBAHHBIX PACTBOPOB U PacTBOpPaX YMEPEHHON KOHIEHTpalUU.
VYaenpHas U MoJIApHAs 3JEKTpUYecKUe MpoBOAUMOCTH. CKOPOCTh ABWKEHHS U IOJBUYKHOCTD
noHoB. [IpenenbHbie MOJISPHBIE NEKTPONPOBOJIHOCTH MOHOB. 3aKOH HE3aBUCHUMOTO JBHKEHUS
noHoB Konwpayma. [IpuMeHeHne u3MepeHui IeKTPUYECKON TPOBOAMMOCTH ISl ONPEACIICHUS
CTENEeHU U KOHCTAHTbI AUCCOLMALINY CIa0bIX JIEKTPOJIUTOB.

DJIEKTPOXMMHYECKHEe CHUCTeMbl (Lenmu). DJIEKTPOIBMKYILAs CHIa T'aJbBaHUYECKOTO
AJIEMEHTA, JIEKTPOJHBIN moTeHuuan. TepMoanHamMudecKkas TEOpHs rajlbBaHUYECKUX SIBJICHHIA,
ypaBHeHue HepHcra. DnexTtpoxumuueckas (opMa OCHOBHOTO YypaBHEHHUS TEPMOIMHAMMKH,
temreparypHbiii koddpduuuent IAC. DOnextponsl I m Il poma, rasoBble W OKHCIUTEIBHO-
BOCCTAHOBUTEJbHBIE  3JIEKTPOJbl.  THUIBI  TrajJlbBAHUYECKUX  DJIEMEHTOB:  XUMHUYECKHE,
KOHLIEHTPALlMOHHbIE, C IEPEHOCOM U 0e3 IepeHoca.

Xumuyeckasi KuHeTHKA. CKOpPOCTh XMMHUYECKOM peakiuu, KOHCTaHTa CKOPOCTH,
MOPSIIOK U MOJIEKYJIsIpHOCTh peakuuu. Kunernka HeoOpatumbix peakuuit 1-ro, 2-ro, 3-ro u
HyJeBoro mnopsankos. /luddepeHunanbuble ¥ MHTErpajbHbIE METOJbI ONPEIENICHUS IMOpPSJIKa
peakuuu. CroxHble peakuuu. [IpuHOMD HE3aBUCHMOTO NPOTEKAaHUs AJIEMEHTApHBIX PEeaKIUil.
OOpaTtumble, mapajulelibHble M IOCJIEIOBaTelIbHbIE peakuuu 1-ro mnopsaka. BrusHue
TEMIIepaTypbl Ha CKOPOCTh peakluH, npubimkeHHoe mnpaBwio Baurt-I'odda. VYpaBHenue
Appenuyca, muddepeHIManbHas U HUHTErpajibHble (OPMBI ypaBHEHUS. ODKCIOHEHIUAIbHAs
¢dbopma ypaBHeHUs1 AppeHuyca. DHeprus akTUBALMU U IPEIIKCIOHEHIIMATIbHBIA MHOKUTENb.

4. O0beM yueOHOM THCHMILIHHBI

Buabl yuedHoii padoThI

Bcero

S cemecTp

6 cemecTp

3ad4. ex./aK. yac

3ad4. ex./aK. yac

3ad4. ex./aK. yac

Oomas TPYAOEMKOCTDb JUCHUIIJIMHBI

12 /432 6/216 6/216
1o yueOHOMY IJIaHY
AyauTOpHBIE 3aHATHS: 5,34 /192 2,67/96 2,67 /96
Jlexmm (JIex) 1,78 / 64 0.89/32 0.89/32
[IpaxTuueckue 3anstus (113) 1,67 /60 0,835/32 0,835/36
JlabGoparopus 1,89 /68 0,945 /32 0,945 /28
CamocrositesbHas padora (CP): 4,66 /168 2,33/ 84 2,33/ 84
Buja koHTpoJIsi: 3a4eT / IK3aMeH 5172 IK3aMeH IK3aMeH

1/36 1/36
Bcero 5 cemecTp 6 cemecTp

Buabl yuedHoii padoThI

3a4. ej./acTp.

3a4. ej1./acTp.

3a4. ej1./acTp.

qac qac qac
OO01masi TPy10eMKOCTh THCIUTIMHbI 12/ 324 6/162 6/162
Mo Y4eOHOMY IJIaHYy

AyauTOpHBbIE 3aHATHS: 5,34 / 144 2,67 /72 2,67 /24
Jlexmu (JIek) 1,78 / 48 0,89 /24 0,89 /27
[Ipaktuueckue 3anstus (I113) 1,78 /48 0,89 /24 0,89 /24
JlabGoparopus 1,78 /48 0,89 /24 0,89 /24
CamocrositesbHas padora (CP): 4,66 /126 2,33/63 2,33/63
Bua konTpoJsi: 3a4er / 3K3aMeH 2/54 IK3aMeH IK3aMeH
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1/27 \ 1/27

AHHOTaNUA pado4yeil NPOrpaMmMbl AUCHUIIMHbBI
«IloBepxHocTHBIE AABJIeHUA U AucniepcHble cucteMbD (B1.6.11)

1. IMeJp AUCHMUIUIMHBI — O3HAKOMIIEHME CTYACHTOB C OCHOBaMHU TEPMOJMHAMHUKH
MOBEPXHOCTHBIX SIBJICHHUM, CIOCOOAMM MOJYYEHHS U BaXHEHIIMMU CBOWCTBAMHU JAMCIIEPCHBIX
CHCTEM.

2. B pesyabrare wu3y4YeHHs] IUCHUIUVIMHBI OOy4YamolIUiici 1O MporpaMmme
CHEeNNATUTETA JOJI/KEeH:

0b1a0amsb CIETYIONUMHA KOMIICTCHITUSIMU

-CIIOCOOHOCTBIO TNMPO(PECCHOHAIBHO HCIOJIb30BATH COBPEMEHHOE TEXHOJOTHYECKOE H
aHAJIUTUYECKOE 00O0pyIOBaHHE, CIOCOOHOCTbIO K IPOBEACHHUIO HAYYHOI'O MCCIEAOBAaHUA H
aHaJIM3y MOJIy4YEHHBIX MPU €ro npoBeaeHuu pezynbraron (OIIK-2).

3nams:

OCHOBHBIE TIOHATHUS U COOTHOIICHHS TEPMOJMHAMUKH TIOBEPXHOCTHBIX SIBICHHM
(TepMOIMHAMUKa TMOBEPXHOCTHOIO CJIOS; aAre3us, CMayMBaHUE M DPACTEKAHUE >KUIKOCTEH;
JHUCIIEPCHOCTh U TEPMOJMHAMHUYECKHE CBOMCTBA TE€J; aJcOpOIus Ta30B U MapoB, aacopOLus u3
pacTBOpPOB);

OCHOBHBIE METO/1bI TIOJTYYEHHUSI TUCIIEPCHBIX CUCTEM;

OCHOBHBIE CBOMCTBa JUCIEPCHBIX CHCTEM (RJIEKTPOIIOBEPXHOCTHBIE  CBOWCTBA;
KMHETUYECKUE M ONTUYECKHE CBOMCTBA; CBOMCTBA PACTBOPOB KOJUIOMAHBIX MOBEPXHOCTHO-
AKTUBHBIX BEILIECTB);

OCHOBHbBIE NIOHATHS U COOTHOUIEHUS TEOPUIl arperaTuBHON YCTOWYUBOCTH U KOATyJIsALUN
JTMO0(POOHBIX TUCIIEPCHBIX CUCTEM;

OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpoOOpa3oBaHMsI M PEOJIOTUYECKUE CBOMCTBA
JMCIIEPCHBIX CHCTEM.

Ymemo:

MPOBOJUTH PAcCyeThl C HCIOJIH30BAHUEM OCHOBHBIX COOTHOIIEHHUN TEPMOAMHAMUKH
MTOBEPXHOCTHBIX SIBJIEHUI U pacueThl OCHOBHBIX XapaKTEPUCTHK AUCIIEPCHBIX CUCTEM.

Braoemy:

METO/JIaMHU  M3MEPEHHs] IOBEPXHOCTHOTO HATSDKEHHUS, KpaeBOro yriia, BEJIUYUHBI
aacopOuuMM W yIeNbHOW  TIOBEPXHOCTH,  BA3KOCTH,  KPUTHYECKOHM  KOHLIEHTpalHUu
MULEIO00Pa30BaHMsl,  AJIEKTPOKMHETHUYECKOTO  MOTEHIHMala;  MeTOJaMu  I[pPOBEIEHUs
JUCIIEPCUOHHOIO aHall3a, CUHTEe3a JUCHEPCHBIX CHUCTEM U OLEHKHM HX arperaTUBHOM
YCTOWYHUBOCTH.

3. Kpartkoe cogep:xaHue JUCUMILIHHbBI

Mooynw 1. I[Ipeomem u npuznaku 06vbeKmos KOJLLOUOHOU XUMUU

Komnouanass xumusi - Hayka O HMOBEPXHOCTHBIX SIBJICHHUSX M JUCIEPCHBIX CHCTEMaXx.
OcHOBHbIE MTPU3HAKU JUCIEPCHBIX CUCTEM - F€TEPOT€HHOCTh M JAUCIIEPCHOCTh; MOBEPXHOCTHAs
SHEprusi; KOJUYECTBEHHbIE XapaKTEPUCTHKU JucnepcHocTH. Kriaccuduxamus IucnepcHbIX
CHCTEM.

Mooy 2. Tepmoounamuxka no8epxHOCMHbIX SAGNEHULL

OOmiasi XapakTepUCTHUKAa IOBEPXHOCTHOW dSHepruu. I[loBepXHOCTHOE HaTsKEHHE.
VYpaBuenune ['nb66ca - I'enbmronbia s BHYTPEHHEH yIEIbHOM IOBEPXHOCTHOW 3HEPIUU
(OTHOM MOBEPXHOCTHOM 3HEPTUN).

Merton wu30bITKOB ['MOOca. DyHmameHTaIbHOE afcopOImoHHOEe YypaBHeHue ['mbOca.
YactHoe BblpaxkeHue ypaBHeHus [106ca. IloBepXHOCTHO-aKTUBHbIE M IOBEPXHOCTHO-
MHAKTHUBHbIE BEIIECTBA.
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Anre3ust u xoreszus. YpaBHeHue [ionpe ans pabotTel aare3uu. CmauuBaHHe, 3aKOH
Ounra. VYpasnenune /lromnpe-lOnra. Pacrexanue »xuakocteil, KOIQQPHUIMEHT pacTeKaHus IO
INapkuncy. Dpdext Mapanronu, npaBuiio AHTOHOBA.

[IpaBuno ¢a3 [ubb6ca u ngucnepcHocTh. BinMsHME KpUBHU3HBI TOBEPXHOCTU Ha
BHYTpeHHee JnaBiieHue Ten (ypaBHenue Jlammaca). Kamwinsipaeie sBiieHus. YpaBHEHHE
KenpBuHa. BnusHue nucnepcHOCTH Ha pacTBOPUMOCTb, KOHCTAHTY PaBHOBECHUS XUMHUYECKOM
peakuuu, Temrneparypy $pa3zoBoro nepexosa.

Metonpl mosyuyeHusi AMCIEPCHBIX cHUCTeM. YpaBHeHue PeOunpaepa st paboThl
mucnieprupoBanus. Dddekr Pebunnepa. 'oMorenHas m rereporeHHasl KOHACHCAMSA. DHEPTHs
['n60ca o6pazoBanus 3apoapiiia HOBOH (a3bl. Kunernka oOpazoBaHusi HOBOU (ha3sl.

Mooynv 3. Aocopbyuonnsie pagHosecus

[Ipuponga ancopOUMOHHBIX cHI. AzacopOuus ra3oB U IapoB Ha OJHOPOJHOM
nmoBepxHocTH. 3akoH ['eHpu. Mogens u ypaBHenue Jlenrmiopa. Teopusi MOIUMOJICKYISIPHOM
aacopomuu bpynayspa, Ommera, Temnepa (BOT). Omnpenenenne yneabHONW IMOBEPXHOCTH
meroaoMm bOT.

AncopbuMsi Ta30B M IapoB Ha MOPUCTHIX MaTepuanax. Knaccudukanus nop no
Jy6ununy. Teopus KanwuIsipHON KoHAeHcanuu. Pacuer mHTerpanbHoi U quddepeHnnanbHoi
KpPUBBIX pacrpeziesieHus: o0bema nop 1o pasMepam.

AncopOuusi Ha MHKPOTIOPUCTHIX Marepuanax. IlorennuansHas Teopusi [lomsiHu.
Xapaktepuctuueckas Kpupas ancopOumm. OO000meHHoe ypaBHeHHEe Teopuu JlyOmHuHA
00BEMHOT0 3al0IHEHHs] MUKPOTIOp, ypaBHeHue JlyonHuHa - PagymikeBuya.

AncopOuusi TOBEPXHOCTHO-aKTUBHBIX  BemecTtB. I[lpaBunmo iokmo - TpayOGe.
3aBUCUMOCTb MMOBEPXHOCTHOTO HATSDKEHHS OT cocTaBa pacTBopa. YpaBHeHue lllumikoBckoro.
VYpaBHEHHsSI COCTOSIHUSI Ta3000pa3HbIX IMOBEPXHOCTHBIX (aJCOpPOLIMOHHBIX) IUIEHOK. Bechl
Jlenrmropa.

Mooyns 4. Dnekmpuueckue A61eHUS HA NOBEPXHOCMU

Mexanusmbl  oOpa3oBaHusl JBOMHOTO 3nekTpuyeckoro ciost ([A2C). VYpaBHeHus
Jlunnmana. Dnextpoxanwuisipasie KpuBble. Teopum crpoenust [IDC. Pemenne ypaBHEHHs
[Tyaccona-bonbumana st quddysnoi yactu [A3C. I1OC no teopuun Illtepna, nepesapsaxa
MTOBEPXHOCTH.

DNEeKTPOKUHETUYECKUE  SIBJICHUS, OJEKTPOKMHETUYECKHI MMOTEHUHAN. YpaBHEHHE
['enbmromnbiia-CMOITyXOBCKOTO IS SJIEKTPOOCMOCa | 3eKTpodopesa.

Mooy 5. Kunemuueckue ceoticmea OUCnepCcHblx Cucmem

CBsI3b CKOPOCTU OCQXKJEHHUS 4YaCTUI[ C UX pa3MepoM. YCJIOBHSI COONIOIEHUS 3aKOHa
Crokca. CenuMeHTAllMOHHBIM aHalW3 MOJUAUCIEpPCHbIX cucteM. KpuBble pacnpeneneHus
gacTul, 10 pa3mepam. [lpupoma OpOyHOBCKOTO JABMKEHHUS. 3aKOH OWHINTEHHA -
CmomyxoBckoro. CreactBuss W3 TEOPHUH OpOYHOBCKOTO JBIDKEHHs. CeauMeHTalnOHHO-
I dy3nOHHOE paBHOBECHE, TUIICOMETPUYECKHI 3aKOH.

Mooyns 6. Aepecamusnas ycmotiuugocms u KOA2ynsayusi OUCNEPCHLIX CUCEM

CenuMmeHTallMOHHAs M arperaTuBHasl YCTOWYMBOCTH CHUCTEM. Jluodunpueie U
muodoOHble cuctembl. Kpurepuit muoduinbnoctn no PeOunaepy - Llykuny. JlnoduibHbie
nucnepcHele cuctembl. Kiaccudukaius noBepXHOCTHO-aKTUBHBIX BEIIECTB. TepMOIUHAMUKA U
MexaHu3M murewiooopazoBanus. Ctpoenune munemn [TAB. Comobunuzanus. Kputudeckas
KOHLIEHTpALKs MULIEIIO00pa30BaHMsl, METOIbl €€ OTPEIeIICHUS.

JInopoOHeie nucnepcHble cucTeMbl. @DakTOpbl YCTOWYMBOCTH JUOPOOHBIX CHCTEM.
broicTpas u MemienHas koarymsuus. Kunetuka koarynauuu no CMoiyXoBCKOMY. 3aBUCUMOCTD
qyclla YacTULl pPa3HOTro mopsiika oT BpeMeHH. OCHOBHbIE M0JI0KeHUs Teopuu Jepsaruna, Jlannay,
@epgest, OpepOeka (JJIDO). PackinHuBaromee ngaBieHHe M e€ro cocrasistomue. OOiiee
yYpaBHEHUE JJIsi SHEPTUM B3aUMOJCHCTBUS JUCHEpCHBIX yacTull. [loTeHuuanbHblE KpUBBIE
B3aMMOJCHCTBUS 4acThll. HeWTpanu3auuMoHHAas W KOHILIEHTpalMOHHAas Koaryisanus. [IpaBuiio
[ynsue - l'apau.

Mooyns 7. Cmpykmypoobpazosanue u cmpykmypHO-MexaHuieckue ceolcmaea
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OUCnePCHbIX cucmem

Tunel cTpyKTYp, 00pa3yromuxcs B JUCIEPCHBIX cUcTeMax. B3aumocBsA3b MeX1y BUIOM
MOTEHIMATILHOW KpUBOH B3aumozeicTBus yactull (o teopun AJIPO) u TUIIOM BO3HUKAIOUIUX
CTpyKTyp.  KoarynsilMOHHO-TMKCOTPOIIHBIE ¥ KOHJIEHCAlMOHHO-KPUCTAJUIM3ALIMOHHbIE
CTPYKTYPBI.

Peonoruueckuif Metoj; UCCiIeNOBaHUS JUCHEPCHBIX cucTeM. OCHOBHBIE MOHATHUS U
nJiealbHbIE 3aKOHBI peosiorun. MoenupoBaHue peooru4ecKux CBOMCTB Tel.

Knaccudukanuss AucnepcHbIX CHUCTEM 10 CTPYKTYPHO-MEXAHUYECKHUM CBOICTBaM.
Bsi3koCTh JKMIKHMX arperaTUBHO YCTOMYMBBIX TUCHEPCHBIX CHCTEM. YpaBHEHUsS OWHIINTEIlHa,

[lIraynuuarepa, Mapka - XayBunka. Peosornueckue CBONCTBA CTPYKTYpHUPOBAaHHBIX
KHUAKOOOPa3HBIX U TBEPA0OOPA3HBIX CUCTEM.
4. O0beM yueOHOMH THCHMILITHHBI
O0bem
BH7b1 yieOHoii paborer B 3aueTHBIX B akagem.
eIMHHUIAX yacax
OO0mast Tpy10eMKOCTb JHCIUIIIMHBI 5 180
10 Y4eOHOMY ILIAHY
AYIUTOPHBbIE 3aHATHS: 1,78 64
Ulekiuu (JIek) 0,89 32
[IpakTueckue 3anstus (113) 0,89 32
Jlaboparopubie padoTs! (JIP) - -
CamocrositesbHas padora (CP) 2,22 80
[loaroroBka K 1abopaTOpHBIM paboTam 1,39 50
Jlpyrue BUibl CaMOCTOSTEIbHON pabOThI 0,83 30
Bua UTOroBOro KOHTPOJIsi: IK3aMeH 1 36
O0bem
Buabl yueoHoii padoThI TP Te— B acip.
eIMHHUIIAX yacax
OO0mast Tpy10eMKOCTb JHCIUIIIMHBI 5 135
10 Y4eOHOMY ILIAHY
AYIUTOPHBbIE 3aHATHS: 1,78 48,06
Ulekiuu (JIek) 0,89 24,03
[IpakTueckue 3anstus (113) 0,89 24,03
Jlaboparopubie padoTs! (JIP) - -
CamocrositesbHas padora (CP) 2,22 59,94
[loaroroBka K 1abOpaTOpHBIM paboTam 1,39 37,53
Jlpyrue BUibl CaMOCTOSTEIbHON pabOThI 0,83 22,41
Bua UTOroBOro KOHTPOJIsi: IK3aMeH 1 27

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«AnanurTnyeckas xumus» (b1. b.12)

1. Heap AucuMIuIMHbI - TproOpeTeHre 00yJaronIMMICs 3HaHUN 110 OCHOBHBIM IpyIam
METO/IOB XMMHYECKOr0 aHajau3a, HauboJiee IIHPOKO NPUMEHSEMbIX B IPOMBIIIJICHHOCTH H
HCCIIEIOBATENIbCKON padoTe, a TakKe KOMIETEHIUH, HEOOX0AUMbIX XUMHUKaM-TEXHOJIOTaM BCeX
CHEIHaIbHOCTEN JUIsl pellIeHNs KOHKPETHBIX 33/1a4 XUMUYECKOTO aHaIN3a.
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2. B pesyiabrare u3y4eHHsl Kypca «AHAJIMTHYECKass XMMHUS» O0y4aroUUHCH 1O
NporpaMme CrenraJauTeTa J0JIKeH:

0b1a0amsb CIEYIONTUMHA KOMITICTCHITUSIMU

- CHOCOOHOCTBIO HCHOJIB30BaTh MATEMAaTUYECKHE M €CTECTBEHHOHAYYHbIE 3HAHMS IS
penieHus 3aaa4d cBoer mpodeccuonanbaoi aestenpbHocTH (OITK-1);

- CIIOCOOHOCTBIO MPO(ECCHOHATBHO HCHOJIb30BaTh COBPEMEHHOE TEXHOJOTHYECKOE U
aHAJINTUYECKOE 00O0pyIOBaHHE, CIOCOOHOCTbIO K IPOBEACHHUIO HAYYHOI'O MCCIEAOBAaHUA H
aHaJIM3y MOJIy4YEHHBIX MpU ero nposeaeHuu pe3ynbraroB (OIIK-2).

3nams:

OCHOBHBIE MTOHATHUS, TEPMUHBI, METO/Ibl U IPUEMbI KAUECTBEHHOTO U KOJIMYECTBEHHOTO

XMUMHUYECKOTO aHalIn3a, TEOPHUI0 XUMHUUYECKUX U (PU3UKO-XMMHUYECKUX METOJI0B aHAIN3a,
MPUHIUIBI PA0OTHI OCHOBHBIX MPUOOPOB B PU3UKO-XUMUYECKUX METOIAX.

Ymemo:

MPUMEHATh IPUOOPETEHHbIE TPAKTUUYECKHE HABBIKU B MPO(PECCUOHAIBHOM JESITeIbHOCTH
JUIS peIleHUs KOHKPETHBIX 3a/ay; BJiaJeTh: NOHMMAHHUEM LeJlIed U alIrOpUTMOB XUMHUYECKOTO
aHaJln3a, croco0aMu peleHusl aHaTMTUYECKUX 3a/1a4, OLIEHKOW BO3MOKHOCTEH Ka)XJ0ro MeTo/1a
aHaJli3a, OCHOBAMHM METPOJIOTMYECKON OLIEHKH PE3YJIbTaTOB KOJIWYECTBEHHOIO XHUMHYECKOIO
aHayu3a.

Braoemy:

MOHMMaHUEeM ILeled U aJrOpPUTMOB XHMHYECKOIO aHaliMu3a, CrHoco0amu perieHus
AQHAIMTUYECKUX 3a/lad, OLIEHKOW BO3MOXHOCTEH Ka)XJ0ro METOJa aHaiu3a, OCHOBaMU
METPOJIOTHYECKON OLIEHKHU Pe3yJbTaTOB KOJIMYECTBEHHOIO XUMHUECKOTO aHAJIN3a.

3. KpaTkoe coaepskaHue JMCHUILTHHBI

Beenenue. Ilonstue 006 ananmutuyeckol xumuu (AX) Kak O cCUCTeME 3HaHUM,
MO3BOJISIFOIIEH YCTAaHOBUTH Kaue€CTBEHHBIM M KOJMYECTBEHHBIN cOCTaB BellecTBa. 3amauun AX.
AHaTUTUYECKUNA CUTHAT KaK HOCHTENIb KauyeCTBEHHOW W KOJMYECTBEHHOW WHGopmaruu 00
o0bekTe ananmm3a. [lomstue o mpobOooTOope u mpobomoaroroBke. OCHOBHBIE TpeOOBaHUS,
MpenbsBIsSEMble K METOJaM XUMHUYECKOIO aHAIW3a. YCJIOBUS BBINOJHEHUS OIpPEAEICHUM.
Ananutrnyeckas popMa, aHATUTUYECKUE PU3HAKU. AHATUTUYECKHUE KIACCU(PUKAUN KaTHOHOB
Y aHUOHOB.

Cucrematnueckuit u JpoOHbIM aHanu3. CoBpeMeHHblE METOAbl UACHTU(UKALUU
AJIEMEHTOB U cOoeMHEeHUH. OpraHnyeckue aHaTMTHYECKUE PeareHThl B aHAaJIN3€ HEOPraHUYECKUX
BelecTB. PaBHOBECHS B aHAJIMTUYECKUX TOMOTEHHBIX M I€TEpPOreHHbIX cucteMax. OCHOBHBIE
TUIBI peakuui, npuMeHseMblX B AX (KHCIOTHO-OCHOBHOE B3aUMOJICHCTBUE, OKHCIIEHHE-
BOCCTaHOBJIEHUE, KOMIUIEKCO0OpazoBaHue, ocaxkaeHue). Onrcanne paBHOBECUS aHATUTUYECKUX
peakuuil ¢ MOMOIbI0 KOHCTAHT paBHOBECHUS. YYeT MOOOYHBIX PEAKIMil C MOMOIIBIO anmapara
YCIIOBHBIX KOHCTAHT paBHOBecus. lcIosib30BaHHE YCIOBHBIX KOHCTAHT pPaBHOBECHUS JUIS
ONTUMM3ALMK AHAIUTUYECKUX pEaKUUid M MPaKTHUYECKUX YCIOBUM WX BbINOJHEHUS. OCHOBBI
METO/IOB KOJMYECTBEHHOTO XHMMYECKOTO aHaiu3a. MeToAbl KOJMYECTBEHHOIO aHallu3a.
TpeOoBanusi, mpenbsBIsSeMble K XUMHUYECKHM pEaKUUAM, MCIOIb3YEMbIM B XHMHUYECKOM
aHayin3e. OTamnbl KOJIMYECTBEHHOro aHanu3a. lloHATHe O TrpaBUMETPUYECKOM aHAJU3E.
TeopeTnueckue OCHOBBI TUTPUMETPHUYECKOro aHanu3a. l[Ipmemsl TuTpoBaHusa. Pacuersl B
TuTpuMeTpun. I'papuueckoe oTtoOpaxkeHue rnpouecca TUTpoBaHus. CKauoOK TUTPOBAHHUS, TOUKA
SKBUBAJIEHTHOCTH, KOHEYHAs TOUKAa TUTpOoBaHuUs. llepBUuHbIe U BTOpUYHbBIE CTaHIAPTHL. MeTon
KHCJIOTHO-OCHOBHOTO THUTpPOBaHMs. BbIOOp KHUCIOTHO-OCHOBHOrO HUHAMKaTopa. Ilpumepst
onpeneneHud. MeToabl OKHUCIUTENIbHO-BOCCTAHOBUTEILHOIO TUTpOBaHUA. OKUCIUTEIBHO-
BOCCTAaHOBUTENIbHBIN NOTEHIHAL. DAaKTOPHI, BIMSIONIME HA €r0 BEJIMYUHY. Y paBHeHue HepHcra.

epmanranatomerpus. Monomerpus. OnTHMH3aLMs YCIOBHIl OnpeeieHns. MeTox
KOMILJIEKCOHOMETPUYECKOTO THUTpoBaHUs. (OCOOEHHOCTH pEaKUHMil KOMILIEKCOOOpa3oBaHUs
(xematooOpazoBanusi) uoHOB MetauioB ¢ OJITA. Bpibop onTUMambHBIX  YCIOBUU
KOMILJIEKCOHOMETPUYECKOTO  TUTpoBaHUs.  TutpoBaHue 1O  METOJAY  OCaXJCHUS.
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Metponoruueckas OLIEHKa pe3ylbTaToB aHanu3a. VHIUKAaTOpHbIE M WHCTPYMEHTAalIbHbIE
CIOCOOBI YCTAaHOBJIEHUSI TOUYEK SKBUBAJICHTHOCTH.

BBenenue B ¢pu3NKo-XxUMHUECKUE (MHCTPYMEHTAIbHBIE) METObl XUMUYECKOTO aHAJINU3a
(UMXA-OXMA). Knaccudukanus (Qu3nKo-XUMUUYECKMX METOJOB aHaIHM3a. AHATUTHYCCKUN
CUTHal Kak wuH(popMaTuBHas (QYHKIMS cocTaBa BemiecTBa. MeToAbl KOJMYECTBEHHBIX
m3mepeHun B OXMA, wHUX XapakTEepUCTHUKA. AHAIMTUYECKUE W  METPOJIOTHYECKHE
XapaKTEPUCTUKU METOUK ONPEeTICHUSI.

4. O0beM yueOHOMH THCHMILITHHBI

B 3a4eTHBIX B akanem.
Buabl yueOHoi padoThl eAUHHULIAX yacax
O01mas Tpy10eMKOCTh 4 144
AUCHUILIMHBI 110 Y4eOHOMY ILIAHY
AyIUTOpHBIE 3aHATHSL: 1,78 64
Jlexuuu (Jlek) 0,45 16
Jlaboparopubie padoTs! (JIP) 1,33 48
CamocrosiTesbHast pabora
(CP) 2,22 80
CamocTosATenbHOE N3YUCHHE 2.2 30
pa3zesioB JUCIMUILIMHBI
Bua uToroBoro KOHTpOJIA: 3a4eT

B 3a4eTHBIX B acTp. yacax
Buabl yuedHoii padoThI eAMHHIAX
O01mas Tpy10eMKOCTh 4 108
AUCHUILIMHBI 110 Y4eOHOMY ILUIAHY
AyIUTOpHBIE 3aHSATHSL: 1,78 48,06
Jlexmm (JIek) 0,45 12,15
Jlaboparopusie pabots! (JIP) 1,33 35,91
CamocrosiTesbHast paboTa
(CP) 2,22 59,94
CamMocTosATeNnbHOE N3YUYCHHE 2.2 59.94
pa3zesioB JUCIMUILINHBI
Bua uToroBoro KOHTpOJIA: 3a4eT

AHHOTanusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«Huxenepunas rpapuxa» (b1.b5.13)

1. Hegp AMCHMIVIMHBI - HAay4yuTh CTYJCHTOB BBINOJIHATH M UYWUTaTh YEPTEKU IO
[paBWJIaM U YCJIOBHOCTSM coryacHo ctangaprtam ECK/I.

2. B pesyabrare HM3yYeHUs JMCUMINVIMHBI O00y4YalIUMiicsi IO Mporpamme
CIEeLHAINTETA 10JIJKeH:

0b1a0amsb CIETYIONUMHA KOMIICTCHITUSIMU

- CIIOCOOHOCTHIO K 0000IIEHUIO0, aHATIN3Y, BOCIPUIATUIO HHPOPMAIH, TOCTAHOBKE LI€TIU
u BeIOOpY myTteil ee noctuxkenus (OK-4).

3nams:

- c110coObl 0TOOpa)KEHUsI POCTPAHCTBEHHBIX (POPM Ha IIOCKOCTH;

- IpaBuJjia U YCIOBHOCTHU IIPU BHITIOJHEHUH YEpTEkKEH;
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- BUJIbI U3/IEJIUN U KOHCTPYKTOPCKUX JOKYMEHTOB;

- Ha YpOBHE MPEJCTABIICHUS XapaKTEPUCTUKHU (POPMBbI U IOBEPXHOCTHU U3EIUH.

Ymemo:

- BBIMOJIHATh M YUTaTh YEPTEKU TEXHUUYECKUX H3JEIUH C Y4EeTOM JEHCTBYIOLIUX
CTaH/IapTOB;

- BBIMIOJIHATH U YATATh CXEMbl TEXHOJIOTUYECKHUX IIPOLIECCOB;

- HCTI0JIb30BaTh CPEICTBA KOMITBIOTEPHOU I'pauKu ISl U3TOTOBJIEHUS YEPTEKEN.

Braoemy:

- crioco0amMu U MpueMamMu U300paskeHUs IPEeIMETOB Ha MI0CKOCTH;

- rpapuueckum nakerom «Kommacy.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Mooy 1. U30enue u koncmpykmopckue 00KyMeHmbl.

3HAKOMCTBO C BHJIaMU M3JEIUI U KOHCTPYKTOPCKUX JOKYMEHTOB, CXeMbl. Apmarypa
TpyOOINpoBO/a H3ydeHHE pPE3b0, PE3bOOBBIX HU3JEIUNA U BBIIOJHEHHE 3CKU30B M YepTexeil
JeTaJIel ¢ pe3bOoil.

Mooy 2. Coedunenue demanetu .

CrannmapTHeie pe3pOOBBIe M3Aenus W coenuHenus. CoeaMHEHHE aeTalnell 0oJToOM U
mnwibkod. Pe3pOoBbie  TpyOHBle coenuHeHus. llankoBeie coenuHeHus. DraHieBble
coenuHeHus. Hepasbemuble coeiHeHus eTanei . ['eomeTpuuecke XxapakTepucTuku GopMbl U
ITIOBEPXHOCTH U3JEIIHMN.

Mooynv 3.Yepmedsicu coopounvix eOunuy. Jnemennmovl KOMIbIOMEPHOU ePagduK.

[IpaBuna BoinosHEHUS U 0(opMiIeHUs cOOpOUHOTO YepTexa. [leTanupoBaHue yepTexen
cOOPOYHBIX €IUHULL. DIEMEHThI KOMIIbIOTEPHOU IpaduKH.

4. O0beM yueOHOI TMCUMILTHHBI:

Buner yue6HOM paboTh B 3aueTHBIX B akagem.
eIMHUIIAX gacax
O0masi Tpya0eMKOCTh JAUCHUIJIMHBI O Y4eOHOMY 4 144
IJIAHY
AyIUTOpPHBbIE 3aHATHS: 1,33 48
Jlexuuu (JIek) 0,44 16
[Ipaxtuueckue 3anstus (113) 0,67 24
Jlaboparopus 0,22 8
CamocrositesbHas padora (CP): 2,67 96

Buja KOHTpOJIA: 324eT C OLEHKOMH - -

Buabl yueOHo# padoThl B 3a4eTHBIX B actp.
eTMHHIAX yacax
O0masi Tpya0eMKOCTh JAUCHUIJIMHBI N0 Y4eOHOMY 4 108
IUIAHY
AyIUTOpPHBbIE 3aHATHS: 1,33 35,91
Jlexuuu (Jlek) 0,44 11,88
[Ipaxtuueckue 3ansatus (113) 0,67 18,09
JlabGoparopus 0,22 5,94
CamocrositesbHas padora (CP): 2,67 72,09

Bua KOHTpOJIA: 324eT C OLEHKOMH - -
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AHHOTAIUA Y4eOHOH MPOrpaMMbl 1M CIUILJIMHBI
«Mexanuka» (b1.b.14)
1. Heap AUCUMIIMHBI - HAYYUTh CTYACHTOB TBOPYECKOMY MOAXOIY K BBINOJHEHUIO
WH)XEHEPHBIX Pacye€TOB Ha MPOYHOCTh, )KECTKOCTh U YCTOMYMBOCTH AJIEMEHTOB KOHCTPYKLIHIA,
JieTajgel U y3JI0B MalllMH U anmnapaTosB.

2. B pesyabrare H3yYeHHUS [AUCUMIUIMHBI O0y4YallMiics MmO mporpamme
CHEeHAINTETA J0JIZKEeH:
0b1a0amsb CIETYIONUMHA KOMIICTCHITUSIMU

. - CIIOCOOHOCTBIO HCIIOJB30BAaTh MAaTEMAaTUYECKHUE, €CTECTBEHHOHAYYHBIE U WHKEHEPHBIC
3HAHUS ISl pelieHus 3a1a4 cBoel mpodeccuonansuoi aestenpbHocTr (OITK-1).
3nams:

— OCHOBHBIC YPAaBHEHHUS M METOJBl PEUICHUS 3a/Jad CONPOTHUBIICHUS MAaTE€pUAIOB U
JIeTajacy MaIlliH,
— OCHOBHBIE METOJIbI PACYETOB Ha MPOYHOCTh, )KECTKOCTh U YCTOWYMUBOCTD 3JIEMEHTOB
KOHCTPYKIMI MAaIllMH U aIllapaTos;
— OCHOBBI TEOpHM pacyera JEeTaJed M y3JI0B MAallMH M allapaToB XUMHUYECKOU
TEXHOJIOTUH.
Ymemo:
— TPOBOJUTH PACUETHI JIEMEHTOB KOHCTPYKLIHHA HA OCHOBE METOJOB COIIPOTHUBIICHUS
MaTepHuaos;
— paccuuThIBAaTh U KOHCTPYHPOBATH JIE€TAIU MAIINH I10 UCXOJIHBIM JaHHBIM;
— TIPOU3BOJUTH PACYETHl IO OCHOBHBIM KPHUTEPUSIM pabOTOCHOCOOHOCTH U
KOHCTPYMPOBAHMS JAETAJICH MAlIUH.
Braoemy:
— HaBBIKaMHM pacyeTa CONPOTUBIICHUS MAaTEPUAIOB AHAJUTUYECKUMH METOJaMU;
— HaBBIKAMHM BbIOOpa MaTEpPHAIOB 0 KPUTEPUSIM [IPOYHOCTH;
— pacyeTaMy THUIIOBBIX JE€TAJIEd MAIIWH, IOJIb3YACh CIPABOYHOM JIATEPATypou H
I'OCTamu.

o 3. Kpatkoe coepkaHue JUCUUTUINHBL:
1. BBenenue
Pons mpenmera «llpuknanHas mexaHuka» B (OPMUPOBAHUM HHXKEHEPA XUMHUKA-TEXHOJIOTA.
«[IpuknangHas MexaHuKa» Kak OCHOBAa Uil NOHUMaHUS PabOThI, yCcTpolcTBa M O€30macHOM
AKCIUTyaTaluy 000pyI0BaHUS XUMUYECKOTO POU3BOCTBA.
2. Moayab 1 «Onpenesienue peakuuii onop. PacrskeHue-caxaTue.
Pazgen 1.1. Onpenenenne peakiuii omnop.
AOCOJIFOTHO TBEpPAOE TeNo. DJIeMEHTHl CTaTUKU. OCHOBHBIE TMOHATHUS. AKCHOMBI CTaTHUKH.
VYpaBHeHus paBHoBecusi. CBSA3U U UX peaKluu.
Paszgen 1.2. Pactsxenue-cxarue.
OcHOBHbIE JOMNYLIEHUS W MPHUHLMIBI COMNPOTUBIEHUS MaTepuaioB. MeToJ CcedyeHui.
Hanpsokenus, nedpopmauuu u nepemenieHus. 3akoH ['yka. Iloctpoenue smiop BHYTPEHHHX
YCWIHMHM, HanpspDKeHUH ©  mepeMemieHuit. CTaTHYeCcKH ONpeneIuMble H  CTaTHYECKH
HeoIllpeAeNInMbIe 3a1adu. JluarpaMMbl pacTsHKEHUS Ul TUIACTHUYHBIX M XPYNKUX MaTEPUAIOB U
UX XapaKTEpHUCTHKHU. Jlomyckaemple HaAIpsOKEHUsA. YCIOBHE NPOYHOCTH IPH PACTHKEHUH
(cxatum).
3. Moayasb 2 «Kpyuenue. U3ruom».
Paznen 2.1. Kpyuenue.
3akon ['yka nmpu cnBure. BuyrpeHHue cuiioBble (akTopbl Npu KpydeHuu. HampsoxeHus B
CTEPKHSIX KPYTJIOTO CeYeHUs. Y CJIOBUE MPOYHOCTH IIPU KPYYEHHUH.
Paznen 2.2. U3rud.
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['eoMeTprueckne XapakTEPUCTUKU IUIOCKUX cedeHuid. [loHsATMEe YHCTOro M MNONEepedHOro
n3ru6oB. IlpaBmia nNOCTpOEHMS HHIOP MONEPEYHbIX CHJI W U3rMOaOIKUX MOMEHTOB.
Omnpenenenre HOPMaJbHBIX HANpsHKEHUH. YciloBue NpoYHOCTH mpu u3rude. OnpeneneHue
KacaTelbHbIX HanpspkeHui. PaninonanbHbie popMbl ceueHU .
4. Moayab 3 «Ci0:xHOe HAIPSIKEHHOE COCTOSTHH ).

Pazgen 3.1. CiioxxHOE HaNPSHKEHHOE COCTOSTHUE.
OCHOBBI TEOPUM HAIPSHKEHHOTO COCTOSIHMSI U TMIIOTE3bl NMpouyHOCTU. [loHATHE HampsyKeHHOro
cocrosiHus. ['nmaBHple IUIOMIaZKM U IUIaBHble HanpsbkeHus. OOoOmeHHbld 3akoH ['yka.
Haznauenue rumore3 mnpouHocTH. [loHSATHE OSKBUBAJEHTHBIX HANpsHKEHUH U KpUTEpUEB
MIPOYHOCTH.

Paszpnein 3.2. TOHKOCTEHHBIE COCY/IBI.
TOHKOCTEHHBIE COCYIbl XMUMHYECKMX MNpou3BOACTB. OmpenerneHne HampsHKeHUH 1O
06esMoMeHTHON Teopuu. OcHOBHBIE jomymieHus. BwiBox ypaBHenust Jlammaca. Pacuer
TOHKOCTEHHBIX 000JI0YeK MO ypaBHeHWIO Jlamaca W MO CTaHAapTU30BAaHHOM METOJHUKE.
YcnoBue npoYHOCTH.

Paznen 3.3. PacdeT cxxaThIX CTEpKHEN HA yCTOMYUBOCTb.
Y CTOMYNBOCTH 3JIEMEHTOB KOHCTpYKIMii. [loHsTHE KpuTHUEeCcKO! cuibl U Ko3dduinenra 3amnaca
npoyHoctu. Pacuer kputnueckoil cuibl mo Oinepy. Ilpeaensl nmpuMeHHMMOCTH (OPMYIIbI
Oiinepa. [IpakTudeckuii crmocod pacyera Ha YCTOMYHBOCTD.

5. Moayas 4 «/leTtanu Mamuny».

Pazgen 4.1. Coenunenue neTajeii MalH.
Knaccudpukanus pgeraneil MamlmH UM anmapatoB XUMHMYECKHUX IPOU3BOJACTB. Pe3bOoBbIe
coenuHeHus. Pacuer OONTOBBIX COEIMHEHUI INPHU TMOMEPEUHbIX U MPOAOJIbHBIX Harpy3Kax.
nonounsle coenuHenus. Haznauenue u BUIbI MINOHOK. PacueT IINMOHOK Ha cpe3 U CMSTHE.
Buner capku. O6nacts npumeHeHust. Busl cBapHbIX 1IBOB. PacueT Ha MPOYHOCTb CTHIKOBBIX U
HaXJIECTOYHBIX I1IBOB.

Pa3nen 4.2. Banel 1 ocu, uX OOPBI U COETUHEHHUS.
Banbl, ux knaccudukanus m HazHadenue. Ocu. [IpoekTHpOBOUYHBIE pacueThl BAJIOB U OCEH.
[TopmunHukn CKOJIbKCHUS. Marepuaibl BKJIAJIbIIIEH. [Tonmunankn Ka4YEeHHS.
[IpuHUMNMaTbHOE YCTPOWCTBO M OCHOBHBIE T'€OMETpUYECKHE pa3Mmephl. JlocTomHCTBa,
HEJOCTaTKU U O00JIACTM NPHUMEHEHUs MOAIIMIIHUKOB KaueHUs U CKojJbkeHusa. [IpuBonHbie
Mydtsl. Hasznauenue. Knaccudukauuss MyQpT 1no npuHUuIy AEUCTBUS U XapakTepy padOThI.
[Topsinox no6opa My(dT 1 OCHOBBI IPOYHOCTHOTO pacyeTa.

Pa3nen 4.3. Mexanudeckue nepeaauu.
3ybuateie mepemaun. OKpyxHOEe U paguanbHoe Yycwius. Pemykropel. Omnpenenenue u
knaccugukanus. [Ipumepsl cxem peayKkTopoB.

4. O0beM yueOHOM THCUMIITHHBI

5 Bcero 2 cemecTp 3 cemecTp
Bujiel yueonoii padorn 3a4. e./ 3a4. en./ 3a4. e/
aK.qyac aK.qyac aK.qyac
OO0mas TpyA0eMKOCTh TUCHUILINHBI 10 5/180 272 3/108
yueOHOMY IJIaHY
AyIUTOpPHbIE 3aHATHS: 2,223/80 0,888/32 1,333/48
Jlexuuu (JI) 0,889/32 0,444/16 0,444/16
ITpaxTnueckue 3ansatus (113) 0,889/32 0,444/16 0,444/16
Jlaboparopnsie paboTs! (J1a) 0,445/16 - 0,445/16
CamocrositesabHas padora (CP) 2,78/100 1,11/40 1,67/60
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Bua konTpoasn: Jauer 3aver ¢
IK3aMeH/3a4eT OlleHKOM
Bcero 2 cemecTp 3 cemecTp
Buib! yuedHoi padoTe! 3a4. e/ 3a4. e/ 3a4. e/
acTp.uac acTp.uac actp.uac
O0masi TPyA0eMKOCTh JUCHUILIMHBI 10 5/135 2 /54 3/81
yueOHOMY IJIaHY
AYIMTOPHBIE 3aHSTHS: 2,22/59,94 | 0,89/24,03 | 1,33/4835,09
Jlexuun (JT) 0,89/24,03 | 0,44/11,88 | 0,44/11,88
[TpaxTrueckue 3anatus (113) 0,89 /24,03 0,44 /11,88 0,44 /11,88
JlaGoparopusie padoTsI (J1ab) 0,44 /11,88 - 0,44 /11,88
CamocrosiTesabHas padora (CP) 2,78 /75,06 1,11 /29,97 1,67 / 45,09
Bua konTpo.sn: 3auer 3aver ¢
HK3aMeH/3a4eT OlIeHKOM
AHHOTAIUA
padouyeii mporpaMmbl JUCUMUILIMHBI
«JIEKTPOTEXHUKA M NMPOMbILLIeHHas dj1eKkTponnka» (b1.5.15)
1. Hear  aucuumiamubl:  QopmupoBaHue y  OOyJaromIuXcsi  KOMIICTCHIIUH,
00€CTIeunBaIONIMX TEOPETHYECKYI0 M TMPAKTHYECKYIO TOJATOTOBKY BBIITYCKHHKA, YMEIOIIETO

BBIOMPATh U 3KCIUIYaTUPOBATh AJIEKTPOTEXHUUECKUE U AJIEKTPOHHBIE YCTPOMCTBA, BIIAACIOIIETO
HaBbIKAMU  HCHOJIb30BaHUS COBPEMEHHBIX  HMH(MOPMAIIMOHHBIX  TEXHOJOTHH  JJs
aBTOMAaTU3UPOBAHHOTO MOJEIUPOBAHUS U PACUETA DJIEKTPUUECKUX U ANEKTPOHHBIX LIETIEH.
2. B pe3yabrare ocBOeHMs ~ JAMCUMIUIMHBI O0yvyalommiics 10 Nporpamme

CIEeNNATUTETA J0JI/KEeH:
0b1a0amsb CIEYIONUMA KOMIICTCHITUSIMU

- CIOCOOHOCTBIO HCII0JIb30BATh MATEMAaTUYECKHE, €CTECTBEHHOAYUHbIE U MH)KEHEpPHBIE
3HaAHUS JUIsl pelieHus 3a1a4 cBoei nmpodeccronansuoit aestenpHoctu (OITK-1).

3nams:

- OCHOBHbIE TIOHSATHUS, ONPEEIICHUS 1 3aKOHBI AJIEKTPUUECKUX LIEeTIeH;

- METOJbl MOJEIMPOBAHUS, aHANM3a W pacy€ra Leneld MOCTOSHHOTO M IEePEeMEHHOIro
TOKOB, METOJOJIOTHIO AIEKTPOTEXHUUECKUX U3MEPEHHUII;

- YCTpPOMCTBO ¥ HPUHLUIIBI PpabOThl BJIEKTPOTEXHUYECKOTO U  AJIEKTPOHHOIO
o0opynoBaHus, TpaHC(HOPMATOPOB, AEKTPUUECKUX MAIINH, HCTOYHUKOB TUTAHMUSL.

Ymemo:

- TMPUMEHATh TEXHOJIOTUHM  MOJICNIMPOBAHMS, aHaliu3a, pacuyéra U HKCIUIyaTalluu
ANIEKTPUYECKUX CETEH, MPOMBIIUIEHHOTO 3JIEKTPOOOOPYAOBAHMS U AIEKTPOHHBIX IPUOOPOB;

- BbIOMpATh ANEKTPOTEXHUYECKOE M AIEKTPOHHOE O00OpYAOBaHME AJS pElIeHUs 3ajad
MIPOEKTUPOBAHUS U pealIn3allii XMMHKO-TEXHOJIOTMYECKUX MPOIIECCOB U IPOU3BO/ICTB.

Braoemy:

- METO/IaMU MOJIETTMPOBAHUS U pacy€Ta EKTPUUECKUX U JIEKTPOHHBIX LIETIEH;

- HaBBIKAMHU MPAKTHUYECKOW pabOThl C DJIEKTPUUECKON almaparypod M 3IEeKTPOHHBIMU
YCTpPOMCTBaMHU.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI

BBenenne. Ilpeamer, OCHOBHBbIE MHOHSTHS, METOMOJOTUS JJIEKTPOTEXHUKU U DIEKTPOHUKH.
KpaTkue ucropuueckue cBeneHus. 3ajaud U MECTO Kypca B IOJArOTOBKE OakajaBpa TEXHUKU U
TEXHOJIOTUHU.
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Mopayas 1. DjekTpuyecKkue nenu
1.1. OcHosHble onpedenieHusn, ONUCAHUA RAPDAMEMPOE U MeM 0008 pacuéma
INEeKMPUUecKux yeneil.

OcHoBHbIE TIOHATHS ¥ O0OO3HAYEHMs] DJIEKTPUUECKUX BEIMYMH U DJIEMEHTOB
anekTpudeckux 1enei. OcHOBBI  anekTpoOe3omnacHOCTH. (OCHOBHBIE TOHATHUS — TEOPUH
anekTpudeckux 1eneil. OCHOBHbIE MPUHIMIIBI, TEOPEMbI U 3aKOHBI 3JEKTPOTEXHUKH. MeTo bl
MOJENUPOBAHUS, aHAJIM3a U pacyéTa JIMHEHHBIX 3JIEKTPUUECKUX LIeTIel MOCTOSHHOTO TOKA.

1.2. dnexmpuueckue uzmepenus u npuéGopbsl.

MeTtopl U3MEpEeHUsl ANIEKTPUUYECKUX BEIMYMH: MpPsIMble U KOCBEHHBbIE. AHAJIOTOBbIE
AJIEKTPOU3MEPUTENIbHBIE U IIU(PPOBBIE 3JEKTPOHHBIE MPUOOPHI: YCTPONCTBO, MPUHIUN ACHCTBUS,
obnmactu mnpuMeHeHMs. V3MepeHue IJeKTpUYECKUX  BEJIIMYMH: TOKOB, HANpsSKEHU,
COINPOTUBIIEHUHN, MOITHOCTH U SHEPTUU.

1.3.  Amnanu3z u pacuém nuneiinvlx yeneii nepemeHH0z0 mokKa.

CriocoObl mpezcTaBiieHus: (B BUAE BPEMEHHBIX JUarpaMM, BEKTOPOB, KOMIUIEKCHBIX
qycesl) M INapaMmeTpsl (aMmIUIMTyJa, 4acToTa, HayaibHas (aza) CHHYCOMAAIBHBIX (QYHKIIMM.
MrHoBeHHOe, cpelHee U JEHUCTBYIOIIEE 3HAYEHHs] MEPEMEHHOI0 CHHYCOMIAIBHOTO TOKa
(manpspkenust 1 DJ1C). AKTUBHOE, pEaKTUBHOE W TIOJIHOE COMPOTHUBJICHHS BETBH. MOIITHOCTH B
nernsx nepeMeHHoro toka. Koagduuuent mommuoctu (cos([])) U ero TeXHUKO-3KOHOMHYECKOE
3HaueHue. [Ipumenenune anreOpbl KOMIUIEKCHBIX YHCEN B 3JIEKTpOTEXHUKE. KoMIIekCHbIN MeTo T
pacuéra JIMHEHHBIX LENel NepEMEHHOTO TOKa. balaHC MOIIHOCTH B LEMSAX MEPEMEHHOTO TOKA.
Pe3oHaHCHBIE sIBIIEHUSI B JIEKTPUUECKHUX ILEMsaX. Pe3oHaHC HanpsyKeHUl U TOKOB. AHaIU3 U
pacuér Tpex¢aszHbIX Lenel NIepeMEHHOI0 ToKa. ABTOMAaTH3HUPOBAHHOE MOJIETUPOBAHUE U PACUET
AIIEKTPUYECKHUX U AIEKTPOHHBIX (MakeTsl nporpamm MultiSim, Mathcad, Excel).

Mopyas 2. DjieKTPOMATHUTHBIE YCTPOHCTBA U 3J1eKTPUYeCKHEe MAIIIMHbI

2.1. Tpancopmaropsl.

Haznauenne u o6Gmactu mOpUMEHEHHS TpaHCPOPMATOPOB. YCTPONCTBO M IMPHUHIIMI
nercTBus  onHogazHoro TpaHchopMaropa. AHANU3  AJIEKTPOMAarHUTHBIX IPOIIECCOB B
TpaHcpopmaTope, cxema 3ameuieHus. I[lotepu »sHepruum B TpaHcopmarope. Buemrnue
XapaKTEPUCTHUKHU.

2.2. ACMHXpPOHHbIE MALLIMHBI.

YCTpolcTBO W NpUHOMN  ACWCTBUS  TPeX(pa3HOro  ACHHXPOHHOIO  JIBUTaTelsl.
Mexannyeckue U paboune XapaKTepUCTHKH. DHepreTuyeckue auarpammel. I1yck acCHHXpOHHBIX
JBUTaTeneil ¢ KOpPOTKO3aMKHYTHIM U (ha3HBIM poTOpoM. PeBepcupoBaHHMe U peryaupoBaHHE
4acTOThI BpalCHHUS.

MoayJib 3. OCHOBBI 3JICKTPOHUKH

3.1. DuieMeHTHas 6a3a COBPEMEHHBIX 3JIEKTPOHHBIX YCTPOMCTB.

[TonynpoBoaHUKH. YcCilOBHbIE 0003HAUYEHMSI, MPUHIUIN JEHCTBUS, XapaKTEPUCTUKH U
Ha3HAYeHUe TOJYNPOBOJHUKOBBIX IHOJIOB, TPAH3UCTOPOB, THUpPUCTOpPOB. IHTerpanbHbie
MHUKpPOCXEMbI, UX Ha3HauU€HUe, Ki1accuukamnus 1 MapKupoBKa.

3.2. UCTOYHUKH BTOPUYHOI0 3JJEKTPONUTAHUS W YCHJIUTEIH IJIEKTPHUUYECKHX
CHUTHAJIOB.

[TonynpoBOAHUKOBBIE BBIIPSIMUTENIN: KiIacCU(PUKAIUA, OCHOBHBIE MapaMeTpbl, CXEMbI U
HOPUHIMUI paboThl BbIIPAMUTENS. DnekTpuueckue ¢uiubTpbl. Knaccudukanus v OCHOBHBIE
XapakTepucTuku ycuiureneil. OOparHble cBsi3u B onepanuoHHbIX ycunutensx (OY), ux
BJIMSIHUE HA MapaMeTpbl U XapaKTepUCTUKU ycunutens. OCHOBHbIE TUIIBI ycuiuTeNnel Ha Oaze
oy.

4. O0beM yueOHOM THCHMIITHHBI

. IV cemecTp
Brwt yreouoit paborer B 3au. en. B akagewm. yac.
O0mas TPYAOEMKOCTh 4 144
AUCHMILINHBI 110 Y4eOHOMY IJIAHY
KonTakTHas padora: 1,33 48
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Jlexmmm (JIek) 0,44 16
Jlaboparopusie paboTsi (JIP) 0,89 32
CamocrosiTeJbHast pabora

(CP): 1,67 60
KoHnTpoabsHbie paboTh 0,56 20
Pedepar 0,56 20
N3yuenue pa3aenoB JUCHUIUIAHBI 0,56 20
Bux  MTOroBOro - KOHTPOJIS: 1 36

JK3aMeH

. IV cemectp

Buabl yueOHo# padoThl B sa4. oL B actp. vac.
Oo0wmasn TPYAOEMKOCTh 4 108

AUCHHUILIMHBI 110 Y4eOHOMY IIaHY
KonTakTHas padora: 1,33 35,91
Jlexmmu (JIex) 0,44 11,88
Jlaboparopusie paboTs! (JIP) 0,89 24,03
CamocrosiTeJbHast pabora

(CP): 1,67 45,09
KonTtposnbHabie paboTh 0,56 15,12
Pedepar 0,56 15,12
W3ydenune pa3nenoB NTUCIUIIIIUHBI 0,56 15,12
Bux  MTOroBOro - KOHTPOJISi: 1 27

JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIMHbBI
«be3onacHocTth xu3HeaesTeabHocTH» (Bb1.5.16)

1. Heap ajucuMmanHbl - GopMUpOBaHUE TTPO(GECCHOHATEHOW KYIbTYpPhl 0€30MaCHOCTH,
101 KOTOpOfI MOHHUMAaETCsI TOTOBHOCTH U CIOCOOHOCTh JIMYHOCTH MCIOJIB30BaTh B
podecCHOHABHON eATSIILHOCTH TPHOOPETEHHYI0 COBOKYITHOCTh 3HAHWW, YMCHHUI U HABBIKOB
st obecnieyeHus Oe3omacHocTH B cdepe NpodecCHOHATBHOM NEATeNbHOCTH, XapakTepa
MBIITJICHU S u IIEHHOCTHBIX OpHeHTaHI/Iﬁ, npu KOTOPEBIX BOITPOCHI 0€e30I1aCHOCTH
paccMaTpuBaKOTCS B KA4eCTBE NTPHOPHUTETA.

OCHOBHBIMH 3agadyaMiu JUCHHUIIJIINHBI ABJIAKOTCA:

* npuoOpeTeHue MOHUMAHUS MPOOJIEM YCTOMYHMBOIO Pa3BUTHS U PUCKOB, CBSI3aHHBIX C
JEATETbHOCTHIO YEIOBEKA;

* OBJIAACHHUEC IMpHEMaMU palWOHAIM3AUUN KU3HCACATCIIBHOCTH, OPUCHTHPOBAHHBIMH Ha
CHIDKEHHSI aHTPOTIOTEHHOTO BO3ACHCTBHSI Ha MPHUPOJIHYIO Cpely M oOecriedeHrne 0e30MacHOCTH
JIMYHOCTHU U OOIIIECTBA;

* popmupoBaHue:

- KyJbTYphl 0€30IMaCHOCTH, 3KOJOTHICCKOTO CO3HAHUS M PUCK-OPUECHTHPOBAHHOTO MBIIUICHUS,
IpH KOTOPOM BOIPOCH 0€30TIACHOCTH M COXPAHEHUS OKPYXKAIOIIEH cpellbl pacCMaTpUBAIOTCS B
Ka4eCTBE BAKHEHUIITHNX IMPUOPUTETOB KUBHCACATCIIBHOCTU YCIIOBCKA,

- KyJIbTypel Tpo¢eCCHOHATBHOM 0€30MacHOCTH, CIOCOOHOCTEH Ui HICHTU(DHUIMKAIIAN
OTIACHOCTH M OIICHUBAHWS PUCKOB B cepe CBOSH MpoeCCHOHATBHON ACITCILHOCTH;

- TOTOBHOCTH IIPHUMCHCHUIA HpO(l)CCCI/IOHaHI)HBIX 3HAHUU U1 MUHUMHU3allUK HCETAaTHUBHBIX
IKOJIOTHYECKHUX TIOCIEACTBHM, OOecrieueHuss Oe30TacCHOCTH W YIYYIICHHS YCJIOBHH Tpylaa B
cdepe cBoel mpodecCHOHAIBHON AeSTENHHOCTH;
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- CIIOCOOHOCTEN K OLIEHKE BKJIaJa CBOEH NPEAMETHON 00JacTU B PEHIEHHE SKOJIOTMYECKUX
po6sieM 1 mpoOemM 6€30MacHOCTH.

N3yuenne kypca 6€30MaCHOCTHU JKU3HENEATENBHOCTH MPU MOATOTOBKE CHEIMAIUCTOB IO
TEXHUYECKAM HAIpPaBICHHUSM TOATOTOBKM W CHENHMATBHOCTSM HAIPaBICHO Ha MPHOOpETeHHE
cnenyromux kommnerenuuit OK- 9, 13.

2. B pesyabrare oCBOeHMSI [IHCHUILIMHBI O0y4YalOUIWiicsi 1O Mporpamme
CHEeNNATUTETA JOJI/KEeH:

0b1a0amsb CIETYIONUMHA KOMITICTCHITUSIMU

- CIOCOOHOCTBIO  MCIOJb30BaTh HOPMATHUBHBIE IPAaBOBbIE aKThl B  CBOEH
poheCCHOHATBHON JEATEIHHOCTH, CHOCOOHOCTBIO M TOTOBHOCTBIO K COOJIOJEHUIO TIPaB U
o6si3anHOCTel rpaxkaanuHa (OK-9);

- TOHHMaHUEM pOJM  OXpaHbl  OKpyXaroumed cpeasl U paluoHaIbHOIO
IIPUPO/IOIIOJIL30BAHUS U JJISl Pa3BUTHUS U coxpaHeHus nusminzanuu (OK-13).

3nams:

- OCHOBHBIE TEXHOC(EpPHbIE ONTACHOCTHU, UX CBOICTBA U XapaKTEPUCTHUKHU;

- XapakTep BO3ACUCTBHUS BPEIHBIX M OMACHBIX (PAKTOPOB HA UYEIOBEKA W IMPHPOTHYIO
Cpely, METOJAbl 3alUThl OT HUX MPUMEHUTENbHO K cdepe cBoeill mnpodeccuoHaIbHON
NeSITEIbHOCTH.

Ymemo:

- UJIeHTU(UIUPOBATh OCHOBHBIE OITACHOCTHU CpPe/ibl 0OUTAaHUS YEIOBEKA;

- OIIGHWBaTh PHCK WX pealn3alld, BBIOMPATh METONBI 3alIUTHI OT OMACHOCTEU
MPUMEHUTENLHO K cepe cBoeil MpodeCcCHOHAIBHOU AESITEIIBHOCTA M CIOCOOBI 0OECTICUCHHS
KOM(MOPTHBIX YCIOBUHN KU3HEACSITEITHHOCTH.

Braoemy:

- 3aKOHOJATENbHBIMM W TPAaBOBBIMM aKTaMHU B oOnacTu O€30MacHOCTH M OXpaHbl
OKpY)Karolllel cpefpl, TpeOOBaHUSIMH K O€30MacCHOCTH TEXHUYECKUX PErjJaMeHTOB B cdepe
poheCcCHOHANTBHOM IEATETLHOCTH;

- CI0c00aMu ¥ TEXHOJIOTUSIMH 3aITUTHI B UPE3BBIYAWHBIX CHUTYAIUSX;

- MIOHATUHHO-TEPMHUHOJIOIMUECKHUM alllapaToM B 00J1acTu O€30MaCHOCTH;

- HaBbIKAMHU pallMOHAJIM3ALMU TIPO(ECCHOHATBHON AESITEIbHOCTH C LIEJIbI0 00eCTeYeHUsI
0€30MaCHOCTH U 3alUThl OKPYKAIOIIEN CPEJIbI.

3. Kpartkoe cogep:xaHue JUCHMILIHHBI

1. BBenenue B Oe3omacHOCTb. OCHOBHBIE MOHATHUS U ompeseseHus. besomacHocTh U
YCTOMYMBOE pa3BUTHE.

2. YUenosek u Texnochepa. CTpykTypa TexHOCHEPHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOe cocTostHUE TeXHOC(hEphl 1 TeXHOC(hEpHOI 6€30MacHOCTH.

3. UnenTtudukanus u BO3IEHCTBUE HA YEJOBEKA BPEIHBIX U OMACHBIX (PAKTOPOB CPEIb
obutaHusl.

Knaccudukanuss HeraTuBHBIX (PAKTOPOB cpeipl OOWUTAHUS YEJIOBEKA. XUMHUYECKHE
HeraTuBHbIE (DaKTOpHI (BpeaHBIC BelIecTBA). MeXaHWYeCKHe M aKyCTHUeCKHe KoyieOaHus,
BUOpauMsi U IIyM. OJIEKTPOMAarHUTHble H3IydeHuss W mnojis. HoHusupyroniye H3IydeHue.
Onexrpuueckuil Tok. OnacHble MexaHuueckue gakropsl. IIponeccsl ropeHns 1 MoKapoB3pbIBO-
OTacHbIE CBOMCTBA BEUIECTB U MaTrepHasioB. CTaTUYECKOE IEKTPUUYECTBO.

4. 3amuTa yenoBeka U CpeJbl OOUTaHUS OT BPEIHBIX U OMACHBIX (PAKTOPOB MPUPOIHOTO,
AHTPONOTE€HHOIO U TEXHOT€HHOT'O TPOUCXOKICHUSI.

OCHOBHBIC TIPUHITHUIIBI 3AIIUTHL. 3alUTa OT XUMUYECKUX U OMOJIOTHYECKMX HETaTHBHBIX
¢dakTopoB. 3amuTa OT 3HEPreTUYECKUX BO3JEHCTBUN M (usmueckux nojeil. OOecnedeHue
0€30MacHOCTH  cucTeM, paboTaloluX IMOoJ JaBlieHWeM. be3omacHOCTh  3KCIUlyaTaluu
TpyOONIPOBO/IOB B XMMHUYECKOW MPOMBINUIEHHOCTU. be3onacHas sKcITyaTanusi KOMIPECCOPOB.
AHanmM3 ¥ OlleHNBaHNE TEXHOTCHHBIX U MTPUPOIHBIX PUCKOB.
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5. Ob6ecnieuenrie KOMGOPTHBIX YCIOBHM ISl )KU3HHU U IEATEILHOCTH YenioBeka. [lonstue
KOM(OPTHBIX UM ONTUMANIBHBIX YCIOBUH. MukpokaumaT noMmenieHuil. OcBeriente u cBeToBast
cpella B IOMEILECHHH.

6. Ilcuxodusznosiornueckrue 1 3ProHOMUYECKIE OCHOBBI O€30TIaCHOCTH.

[Icuxudeckue mMpoIecchl, CBOMCTBA U COCTOSTHUS, BIUSIONINE HA O€30MaCHOCTh. BUbI 1
YCJIOBHS TPYAOBOU IEATETHHOCTH. DPrOHOMUYECKHNE OCHOBBI 0€30MMaCHOCTH.

7. Upe3BblyaiiHbIE CUTYalluy U METOJIBI 3AIUTHI B YCIOBUAX UX PEATU3ALAH.

O6uue ceeaenust o YC. [Toxkap u B3pbIB. ABapuM Ha XUMUYECKHU OMACHBIX 00BEKTaX.

Pamnanvonnsie aBapuu. [lpubopsl  paguanMoOHHON, XUMHYECKOW pa3BeAKH U
JO3UMETPUYECKOTO0 KOHTpOJIA. Ype3BblUaiiHble CHUTyalldd BOEHHOIO BpEMEHHU. 3aluTa
HAceJIeHWs B 4YpEe3BbIYANHBIX CUTyalMsIX. YCTOWYMBOCTh (DYHKIIMOHUPOBAHHUS OOBEKTOB
SKOHOMMKH B UPE3BbIYAWHBIX CUTYaIUSX.

8. YmpaBnenue 6€301MaCHOCTHIO KU3HEICATEIbHOCTH.

3akoHOJAaTeNbHblE M HOPMAaTUBHBIE IPAaBOBbIE OCHOBBI YIpPaBlIeHUS 0€30MaCHOCTBHIO
KU3ZHEJCSATEIbHOCTH. DKOHOMHYECKHE OCHOBBI YyIpaBiieHHs Oe3omacHOCThio. CTpaxoBaHHE
pucKoB. ['ocynapcTBeHHOE ypaBiieHHuEe 0€301MaCHOCTHIO.

4. O0beM yueOHOM THCUMIITHHBI

Bun yuebnoit paboTsl B 3aueTHBIX B akagem.
eIMHUIIAX yacax
OO0masi Tpy10€eMKOCTb AUCIHUTIJIMHBI 4 144
AyIUTOpPHBbIE 3aHATHS: 1,33 48
Jlexuun 0,89 32
JlaGoparopubie pabOThI 0,44 16
CamocrosiTesibHas paboTa 1,67 60
[ToarotoBka K KOHTPOJBHBIM paboTam 1,11 40
[ToaroroBka k 1abopaTopHBIM paboTam 0,56 20
Bua uTOrOoBOro KOHTPOJIsS: IK3aMeH 1,0 36
Bun yuebnoit paboTsl B 3ageTHBIX B actp. yacax
eIMHUIIAX
OO0masi Tpy10€eMKOCTb AUCIHUNIJIMHBI 4 108
AyIUTOpPHBbIE 3AHATHS: 1,33 36
Jlexkun 0,89 24
JlaGoparopubie pabOThI 0,44 12
CamocrosiTesbHast pabora 1,67 45
[ToarotoBka K KOHTPOJBHBIM paboTam 1,11 30
[ToaroroBka k 1abopaTopHBIM paboTam 0,56 15
Bua uTOrOoBOro KOHTPOJIS: IK3aMeH 1,0 27
AHHOTAIUA

padoueii mporpaMmme TUCUMIJIMHBI
«IIpoueccsl U anmaparbl XuMH4YecKkoil TexHogorun» (b1.6.17)
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I. Heap AMCHMIVIMHBI- BMECTE C KypcaMH OOIIe XMMHUYECKOM TEXHOJIOTHH,
XMUMHUYECKHUX TPOLECCOB M PEaKTOPOB M JIp. CBs3aTh OOIICHAYYHYI0 M OOIIEHMH)KEHEPHYIO
MOATOTOBKY XMMHUKOB-TEXHOJIOIOB Ha OCHOBE M3yU€HHUS OCHOB I'MAPABIMYECKHUX, TEIJIOBBIX U
MacCcOOOMEHHBIX MPOLECCOB XMMHMYECKOM TEXHOJOTMM, YTO HEOOXOAMMO MpHU IOATOTOBKE
CHEeMAJIMCTOB [0  JAaHHOMY  HalpaBJ€HMIO Ui  HAy4YHO-HCCIEIOBAaTEIbCKONM U
MIPOU3BO/ICTBEHHO-TEXHOJIOIMUECKON AESITETbHOCTH.

2. B pesyabrare wu3yYeHMs [UCHUILIMHBI O0y4yaluuiicsi 10 Mporpamme
CHEeNNATUTETA JOJI/KEeH:

0671a0emyb CAEAYIOIMUMHI KOMIIETEHIUSMU:

- CHOCOOHOCTBIO MCIIOJIH30BaTh MaTeMaTHUECKHUEe, €CTECTBEHHOHAYYHbIE U MHKEHEPHBIE
3HAHMS JUIsl pelieHus 3a1a4 cBoelt mpodeccuonanbHo aestenbHocT (OIIK-1);

- CIIOCOOHOCTBIO MPO(ECcCHOHATBHO HMCHOJIb30BaTh COBPEMEHHOE TEXHOJOTUYECKOE U
aHAJINTUYECKOE 00OpyIOBaHUE, CHOCOOHOCTHIO K IPOBEICHUIO HAyYHOTO HCCIEIOBAaHUS U
aHaJIM3y MOJIy4YEHHBIX MpU ero nposeaeHuu pe3ynbraroB (OIIK-2).

3nams:

- OCHOBbl TEOpHUM MEPEHOCAa HMIYJIbCa, TEIUIa M MAacChl; MPUHIUIBI (UINYECKOTO
MOJIETUPOBAHUS TPOIIECCOB; OCHOBHBIE YpPaBHEHHUS JBM)KEHUS >KHMJIKOCTEH; OCHOBBI TEOPHUH
TeIUIonepeiadl; OCHOBBI TEOPUHU Maccollepesaud B CUCTEMax cO CBOOOJHOM M HEIMOJBHIKHOM
rpaHuuen pasgena (a3; THUIOBBIE IMPOLECCHl XUMUYECKON TEXHOJIOTUH, COOTBETCTBYIOILINE
anmnapaTthl U METOJIbl UX Pacyera;

- METOJbl TOCTPOEHUS OSMIIUPUYECKUX M TEOPETHUECKUX MOJENeH  XHMHKO-
TEXHOJIOTHYECKHX IIPOLIECCOB.

-- OCHOBHbIE MPUHIUIIBI OpraHU3aLUH MPOLIECCOB XUMUYECKOI TEXHOJIOTUH.

Ymemo:

- ONpEeNATh XapaKTep IBUKEHUS MXUAKOCTEW M Tra3oB; OCHOBHBIE XapaKTEPUCTUKU
MIPOLIECCOB TEIUIO- U Maccollepe/iayl; pacCUUThIBATh MapaMeTpbl U BHIOMpATh anmaparypy Ajs
KOHKPETHOTO TEXHOJIOIMYECKOIo Mpolecca;

- paccUMTHIBATh OCHOBHBIE XapaKTEPUCTUKU XHUMHUKO- TEXHOJIOTMYECKOro IIpoliecca,
BBIOMpAThH PALIMOHAIIBHYIO CXEMY.

Braoemy:

-METOJJaMH TEXHOJIOTUYECKUX PACUETOB OTIEJIbHBIX Y3JIOB U JETajell XUMHUYECKOro
000pyI0BaHMUS;

- METOJlaMU OIPENENICHUS  PallMOHAIbHBIX TEXHOJOTHYECKUX PEXKUMOB pabOThI
000pyI0BaHUS.

- METOJIaMH aHaJlM3a U pacyeTa IMPOLIECCOB B MPOMBILIUICHHBIX amapaTax, BblIOOpa UX
KOHCTPYKLUH, ONIPEAETICHUS TEXHOJIOTUYECKUX [T0Ka3aTesae paboThl anmnapaTos.

3. Kparkoe conepxanue TUCIUIIINHBI

Mopyas 1. 'uaponmnaMmuyeckne nmpouecchl U annapaTbl XMMHYeCKOH TeXHOJIOTHH.
OcHOBBI TeopuH sBJIEHUH NepeHoca. O01ue 3aKOHOMEPHOCTH THIPOJMHAMUKY, TeIIoNepesadn
n Mmacconepenauu. JKuakoctu u raspl. I'maponumnHamuka. TeueHume B TpyOax M KaHajiax.
[Tono6HOe npeoOpa3oBanue ypaBHeHus: HaBbe-CTokca. be3pa3smepHblie nepeMeHHbIe - KpUTEPUU
rupoarHamuyeckoro mnonaobust (DOinepa, PeitHonmpaca, ®pyna, TOMOXpPOHHOCTH), HX
¢bu3znueckuil CMBbICI; NapaMeTpuueckue Kputepuu. KpurepuanbHoe ypaBHEHHE JBHXKEHUS
BSI3KOH *uaKocTu. Beibop ckopocteii nmotokos. Ilepemenienue xuakocTel U ra3oB ¢ MOMOIIBIO
MalIiH, MOBBIIAIOUIUX JaBICHUE.

Mopayas 2. TenJioBble mpouecchl M aNNapaTbl XMMHYECKOH TeXHOJIOTHH.

OcCHOBHBIE TEIUIOBBIE TMPOIECCHI B XUMHYECKOW TexHosoruu. [uddepenumnansuoe
ypaBHEHHE IIepeHoca »JHepruu B Qopme TemioThl. KOHBEKTHUBHBIM MEPEHOC TEIJIOTHI.
Panuanthslil Temmoneperoc. Temnonepenadya B MOBEPXHOCTHBIX TEINIOOOMEHHUKAX.

Monayas 3. IIpoueccsl U annmaparbl pa3jieJleHUsi TOMOreHHbIX cucreM. (OCHOBHBIE
Macco00OMeHHBbIE MPOLECCHI).
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OcHoBBI MaccOOOMeHHBIX IpoueccoB. JuddepeHnuaibHoe ypaBHEHHE KOHBEKTHUBHOIO
nepeHoca Macchl B OMHapHbBIX cpenax. Macconepenaya. MaTtepuanbHblii 0agaHC HENPEPHIBHOTO
ycTaHOBHBILErocs mpouecca. Pacuer MaccooOMEHHBIX MPOLECCOB U almapaToB JJsl CUCTEM C
OJIHUM pacIpeesieMbIM KOMIIOHEHTOM.

Pacuer mnomepeuHoro ceuyeHus (AuaMeTrpa) KOJIOHHBI; MpEAEIbHO JOMyCTUMAas H
SKOHOMMYECKH OITUMAalbHAsE CKOPOCTH CIUIOIIHON (a3pl. OCHOBBI pacueTa BBICOTHI
MaccOOOMEHHBIX alllapaToB C HENPEPbIBHBIM U CTYNEHYaTbiM KOHTakToM @¢a3. OOmue
INPUHIMIBL YCTPOICTBA M KJIacCHU(UKAIUS anmapaToB [Uisi MacCOOOMEHHBIX IPOLIECCOB B
cucteMax «ra3(map)-Kuakoctb». OcoOEHHOCTH KOHCTPYKIMKA abcopOepoB. OCHOBHI pacyeTa u
anmnapathl JUIsl TUCTUIUISALUY.

Mopyas 4. OcHoBHble ruapoMexaHuveckue npoueccol. I[Ipomeccbl W anmapatbl
pa3iesieHUs] reTeporeHHbIX CHCTEM.

Pa3znenenuie ®uAKUX U ra3oBbIX T'€TEPOrE€HHBIX CUCTEM B IOJIE CHJI TSKECTU. TedeHue
yepe3 HEMNOJBWKHBIE 3€PHHUCTBIE U IICEBJOOKW)KEHHbIEe ciou. DumbTpoBaHuEe CycleH3Ul u
OYHMCTKA I'a30B OT MbLIEH Ha QUIbTPaX.

4. O0beM yueOHOH THCUMIIHHBI

Bcero Cemectp 5 Cemectp 6
Bun yuebnoit paboTsl

3au. AKx.. 3au. AKx.. 3au. AK..

el yac. el yac. el yac.
Dlpiigen TPYAOEMEOCTE | 1 | 396 5 180 6 216
JAMCIUILINHbBI

B tom uncie Ha oOyueHue 9 324 4 144 5 180
AyaUTOpPHBbIE 3aHATHSL: 4,44 160 1,78 64 2,67 96
Jlexun 1,78 64 0,89 32 0,89 32
[IpakTrueckue 3aHATHS 1,78 64 0,89 32 0,89 32
Jlaboparopabie paboOThI 0,89 32 - - 0,89 32
CamocrosiTesibHas padora: 4,56 164 2,22 80 2,33 84
PacyerHo-rpaduyeckue paboTbl 1,39 50 0,83 30 0,56 20

[ToaroToBKa K  KOHTPOJIBHBIM 1,11 40 0,83 30 0,56 20

pabotam

[logrotoBka Kk  1abopaTopHBIM 1,39 50 i i 0.56 20
pabotam

Jlpyrue BUWIBI CaMOCTOSTEIBHOU 0.67 4 0.56 20 0.56 20
IEITENLHOCTH

IloaroroBka u caada sK3aMeHa 2 72 1 36 1 36
Bua uTtoroBoro KOHTpoJIs: DK3aMeH DK3aMeH

Bcero Cemectp 5 Cemectp 6

Bun yuebnoit paboTsl

3au. | Actp. | 3au. | Actp. | 3au. Actp

el. yac. ell. yac. el. yac.
Dlpiigen TPYAOEMEOCTE | 1 | 997 5 135 6 162
AUCHHUILTAHBI
B tom uncie Ha oOyueHue 9 243 4 108 5 135
AyaUTOpPHBbIE 3aHATHSL: 4,44 120 1,78 | 48,06 | 2,67 72,09
Jlexuyn 1,78 | 48,06 | 0,89 | 24,03 | 0,89 24,03
[TpakTrueckue 3aHATHS 1,78 | 48,06 | 0,89 | 24,03 | 0,89 24,03
JlaGoparopabie pabOThI 0,89 | 24,03 - - 0,89 24,03
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CamocrosiTesbHas padora: 4,56 123 2,22 159,94 | 2,33 62,91
Pacuerno-rpaguueckne 139 | 37,53 | 083 | 2241 | 056 | 1512
paboThI
HoxroTopKka K KOHTPONLHEIM | 1 14| 59 97 | 083 | 2241 | 0,56 | 15,12
pabotam
[ToaroroBka k 1a60pPaTOPHBHIM 139 | 37.53 i i 0.56 15.12
pabotam
Hpyrue BUJIBI
CaMOCTOSITEIIbHOMN 0,67 | 18,09 | 0,56 | 15,12 | 0,56 15,12
NeSITEIbHOCTH
[Toaroroska 51 craga > 54 1 27 1 27
HK3aMEHa
Buja nToroBoro KOHTpoJIs: DK3amMeH DK3amMeH
AHHOTanus padoyeil nporpamMme THCUMILIMHBI
«O0mas xumu4ecKasi TEXHOJIOTUsD)
(b1.5.18)
. 1. Llenp AMCUMIIMHBL: TMOJydeHHME 3HAHUNW OO0 OCHOBHBIX HPHUHIMIIAX OPraHU3alUy,

CTPYKTYpe, (YHKIMOHAJILHOM COCTaBE€ M KOMIIOHEHTaX XMMHYECKOr'o MPOU3BOJCTBA, METOJaX
oneHKH 3(dexTuBHOCTH ero (yHKIHOHUpoBaHuA, aHanmze W cuHTese XTC, o0 sHepro- u
pecypcocOeperaronmux, 0e30TX0AHbIX U MAJIOOTXOJHBIX TEXHOJIOTHSIX HA IPUMEPaX COBPEMEHHBIX
XUMHUYECKUX TPOU3BOJICTB.

2. B pesyabraTre uH3y4YeHHS] JUCHHUILVIMHBI O0y4Yawlnuiicd Mo Mporpamme
CIEeNNATUTETA JOJI/KEeH:

o 0671a0emyb CAEAYIOIUMHI KOMIIETEHIUSMU:

- CIIOCOOHOCTBIO MCIOJIb30BATh MATEMATUYECKHE, €CTECTBEHHOHAYUHbIE U UH)KEHEPHbBIE
3HAHMS JUIsl pelleHus 3a1a4 cBoelt mpodeccuonanbHoi aestenbHocT (OIK-1);

- CIOCOOHOCTBIO K pEIICHUI0 MNPO(PECCHOHAIBHBIX IPOU3BOJACTBEHHBIX —3ajad,
BKJIIOUAIOLIUX pa3pabOoTKy HOPM BBIPAOOTKH U TEXHOJOTMYECKUX HOPMATUBOB PACXOJOBaHUS
ChIpbSl,  MAaTE€pUAJIOB U  DHEPreTUYECKUX  3aTpaT, COBEpUICHCTBOBAHWE  KOHTPOJIS
TexHoyiorudeckoro mpouecca (I1K-2).

3nams:

- OCHOBHBIE€ MPUHIUIIBI OPTaHU3ALMH XUMUYECKOI0 MPOU3BOACTBA, €r0 MepapXUUeCcKou

CTPYKTYPBI;

- METObI OLIEHKH 3(h(PEeKTUBHOCTH IPOU3BO/ICTBA;

- oOmme 3aKOHOMEPHOCTH XMMHYECKHX IPOLIECCOB; OCHOBHBIE XHMHUYECKUE

IIPOU3BO/ICTBA.

Ymemns:

- paccUMUTHIBaTh OCHOBHBIE XapaKTEPUCTUKH XUMHUUECKOIO MPOLIECCa;

- BBIOMPATh pallMOHAIBHYIO CXEMY IPOU3BOJICTBA 33/1aHHOTO IIPOYKTA;

- OLIEHUBATh TEXHOJOTUYECKYIO 3(P(PEKTUBHOCTH MPOU3BOJICTBA.

Brademn:

- METO/1aMHU aHaiu3a 3PPEeKTUBHOCTH PabOThl XMMUYECKUX TPOU3BOJICTB.

3. Kpartkoe cogep:xaHue JUCUMILTHHBI
° Monyns 1. Beenenune. XumMudeckoe nporu3BOIACTBO.

XuMuyeckasi TeXHOJIOrusl Kak Hayka. [loHstue o xumuueckom mpousBozctse. OOuiue
¢GyHKIMM (MHOTO(QYHKIMOHAIBHOCTh) XMMHUYECKOIO Mpou3BojacTBa. OOmIas TEeXHOJIOTMYecKas
CTPYKTypa XMMHUYECKOI'O NMpou3BOACTBA. OCHOBHBIE ONEPALUU B XUMHUYECKOM IPOU3BOJICTBE.
OcCHOBHBIE TEXHOJIOTMUECKHE KOMIOHEHThl. KauecTBeHHBbIE M KOJMYECTBEHHbIE IOKa3aTelln
3¢ (dEeKTUBHOCTH XMMMUYECKOTro ImpousBojcTBa. Kiaccuduxanus cwippsi. BropuuHoe cbipbe
(oTX0aBl TPOM3BOJACTBA U OTXOAbl MOTpeOieHus). Boma kak cblpbe U BCHOMOTATEIbHBIN
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KOMIIOHEHT XUMHYECKOro Mpou3BojAcTBa. [IpombliuieHHas BoaonoArotoBka. OpraHuzanus
BOJI0OO0OPOTAa HAa XUMHUYECKOM MPEANPUATUU. DHEProeMKOCTh XHMHUYECKOTO IPOU3BOJICTBA.
OcHOBHBIE BHJBI HIHEPreTHUECKUX pecypcoB. IlepBuuHbBIE W BTOPUYHBIE SHEPIETUYECKUE
pecypcol.  Mepapxuyeckas opraHusanus HOpOLECCOB B  XMMHUYECKOM  IIPOM3BO/ICTBE.
Meto10510ruyecKrue OCHOBBI XUMHUYECKOM TEXHOJIOIMH KaK HayKH: CUCTEMHbBIN aHAIU3 CIO0XKHBIX
CXEM M B3aMMOJICHCTBHUI UX DJIEMEHTOB.

Moayap 2. XuMuuyeckoe NPOM3BOACTBO: XMMHMKO-TEXHOJIOTHMYeECKas cHCTeMa
(XTC).

Crpykrypa XTC. CoctaB XTC: snemeHThl, CBs3H, mojacuctembl. JneMeHThl XTC, ux
knaccudukaius. MHOTO(DYHKIIMOHATBHBIE JJIEMEHTHI. TEeXHOJIOTHUECKHE CBsI3U deMeHToB X TC
(norokm). Onucanue XTC. Onucarenbublie U rpapudeckre moaenu XTC. CucteMHbIi OaX0d K
ux BbIOOpYy npu cuHTeze U aHanuze XTC. CpoiictBa XTC kak cucrtemsl. Ilossienne B XTC
HOBBIX KaUECTBEHHbBIX CBOMCTB, HE XapaKTEPHBIX JIJISl OTJCJIbHBIX AJIEMEHTOB.

Mopayas 3. Anaau3 u cunre3 XTC.

[Tonstne u 3amaun ananuza XTC. MarepuanbHblii U TeIuioBoil OamaHchl. MeTonuka
COCTaBJIEHUSI W pacuera MaTepualbHbIX M TemloBbiX OamancoB XTC M ee NOICUCTEM.
banancoBble ypaBHeHUS B cxemax ¢ peuuxiioM. @opmbl npeacTaBieHus OanaHCOB (TaOIULIbI,
aUarpaMMmbel M Ap.). MarepuanbHbeli  OanmaHC Il MEXaHUYeCKHX, MacCOOOMEHHBIX U
PEaKIMOHHBIX JIEMEHTOB U nojicucteM. OO0O0IIEHHbIE CTEXHOMETPUYECKUE COOTHOIIEHUS U UX
Pa3HOBUIHOCTU I IMOACHCTEM. ODHTAJbIUIHBIN, 3HEPreTHuYecKuil (MO MOJTHOM SHEPruu) U
skcepreTuueckuii  Oamancel u  KIIJ[. Oxcepretudeckuit aHanmM3 KaKk METOJ  OIEHKH
3¢ (GEeKTUBHOCTH MCIOJB30BaHUS NOTEHIIMAJA ChIPbsl U SHEPTUU. TeXHOIKOHOMUYECKHI aHaIn3
XTC. Onmnpenenenne ocHOBHBIX mnokaszaTened sdpdextuBHocTH XTC. UyBCTBUTENBHOCTH K
OTKJIOHEHHUSIM  YCJIOBMM OKCITyaTallud M HapylmleHUsIM pexuma, HajaexHocte XTC,
0e30MmacHOCTh Mpou3BoAcTBa. [IpoGiieMbl mycka 1 OCTaHOBKHU arperaros.

[Tonste u 3amaun cunte3a (nmocrpoenust) XTC. OcHoBHble 3Tanbl pazpadotku XTC.
Ponp marematmyeckux M 3BpUCTHUECKUX MeToJ0B. OcHOBHble KoHUenuuu cuHresa XTC.
CuHTe3 ogHOPOIHBIX HojacucteM. OCHOBBI MOCTPOECHUSI ONTHUMAJIBHON CTPYKTYPBI IOJCHUCTEM
TEIJI000OMEHHUKOB, pa3/ie/IeHus CII0KHON CMECH, PEAKTOPOB.

Mopayas 4. IlpoMblnLIeHHbIe XHMHYeCKHE IIPOM3BO/CTBA.

[Toctpoenne XTC KOHKPETHBIX MPOU3BOJCTB M OPTaHHU3ALIUS IMPOIIECCOB B XMMUYECKUX
peakTopax. [lepciekTUBHBIE HAaIIPaBJIEHUS B CO3AHUU O€30TXOAHOTO IIPOU3BOICTBA.

4. O0beM yueOHOM THCUHUIINHBI

. B 3aueTHBIX B akanmem.
Buabl yyedHoii padboThI
eIMHUIIAX gacax
OO0u1asi TPy10€eMKOCTh UCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 5 180
KonrTaktHas padora (KP): 1,78 64
Jlexuuu (JIek) 0,89 32
[TpaxTnueckue 3anstus (113) 0,44 16
Jlaboparopubie 3ansTus (J1ab) 0,44 16
CamocrositesbHas padora (CP): 2,22 80
Buja KOHTpOJISA: IK3aMeH 1 36
[ ]
Buabi yueoHoii padoThI B sauetiibix B actp.
eIMHUIIAX Jacax
OO011asi TPy10€eMKOCTh JUCIHUIJIMHBI 110 Y4€0HOMY ILUIAHY 5 135
KonrTakTHas pa6ora (KP): 1,78 48,06
Jlexuuu (Jlek) 0,89 24,03
[TpakTnueckue 3anstus (113) 0,44 11,88
Jlaboparopusle 3ansiTus (J1ab) 0,44 11,88
CamocrositesbHas padora (CP): 2,22 59,94
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‘ Buja KOHTpOJISA: IK3aMeH ‘ 1 ‘ 27 ‘

AHHOTanuA padoyeil mporpaMmme 1M CHUNIMHBI
«Cucrembl ynpasJjieHUs XMMHKO-TeXHoJIorH4eckumMu npoueccamu» (b1. b.19)

1. Heap aucuMmuIMHbI: 1aTh 0a30BbIe 3HAHUS 110 TEOPUM CHUCTEM YIPABICHUS XUMHUKO-
texHojoruyeckumu nporeccamu (CY XTII), npuBuTh HaBBIKK U yMeHue aHanu3a cBoicTB XTII
KaK OOBEKTOB YIPABJIEHUS U IPAKTUUECKOTO MPUMEHEHUSI TEXHUYECKUX CPEJICTB YIPABICHUSI.

2. B pesyabraTre H3y4YeHHs JUCHUILVIMHBI OO0ydYallnuiicd MmO mporpamme
CIEeNMATUTETA JOJI/KEeH:

0b1a0amsb CIETYIONTUMHA KOMIICTCHITUSIMU

2.1 OOmeKyIbTypHBIE:

— CIIOCOOHOCTBIO MPEACTaBUTh COBPEMEHHYIO KapTUHY MHpPa Ha OCHOBE 11€JIOCTHOMN

CUCTEMbI €CTECTBEHHOHAYYHBIX U MATEMAaTUYECKUX 3HAHUN, OPUEHTUPOBATHCS B LIEHHOCTSIX

ObITHS, )KU3HU, KyIbTyphl (OK-1);
— IOHUMaHHUEM POJIM OXPaHbl OKPYXAIOIeH cpebl U palllOHAIBHOTO
IIPUPOIOIIOJIL30BAHUS U JJISl Pa3BUTHUS U coxpaHeHus nuBminzamuu (OK-13)

2.2 IIpoeccuonanbpHele:

- CIOCOOHOCTBIO  OCYHIECTBJIATH TEXHOJIOTMYECKUH MPOIECC B COOTBETCTBHUH C
perjaMeHTOM U HCIOJIb30BaTh TEXHUYECKHE CPEACTBA JJIi U3MEPEHHUS] OCHOBHBIX MAapaMeTpoB
TEXHOJIOTHYECKOI0 Mpoliecca, CBOUCTB chlpbs U npoaykuuu (I1K-1);

— TOTOBHOCTBHIO HCIOJb30BaTh METO/bl OLIEHKM pUCKAa U pa3pabarbiBaTh MEpPbI 10
obecrieueHni0 0€30MacHOCTH pa3padaThIBAEMbIX HOBBIX TEXHOJOTHUN OOpamieHus ¢ 00beKTaMu
npodeccronanbHoM nesrenbHoctu (I1IK-11);

o - CIOCOOHOCTBbIO K IPOBEICHUIO NATEHTHBIX HCCIIEOBAHUN C IeJbl0 0OecreyeHus
MAaTEHTHON YMCTOTHI HOBBIX MPOeKTHBIX pemenuit (I1K-19).
3uamo:

OCHOBHBIE MOHATHUS TEOPUH YIPABIECHUS; CTATUYECKHE U TUHAMUYECKHE XapaKTEPUCTUKHI
00BEKTOB ympaBiieHUs; ocHOBHble BuAbl CAY U 3akoHbl peryiaupoBanus; tunossie CAY B
XMUMHUYECKON MPOMBIIIIEHHOCTH; METObl U CPEACTBA U3MEPEHUSI OCHOBHBIX TEXHOJOTHYECKUX
napameTpoB; ycrounBocth CAY; ocHOBHbIE TOHATHS O HenuHeWHbIXx CAY, penerlHbIX
CUCTeMax, JIOTMYECKHX aJrOopuUTMax YIpaBleHUsS, aJalTUBHBIX U ONTUMAIbHBIX CHCTEMax
YIpaBJICHUS.

Ymemo:

ONpEJENATh OCHOBHBIE CTaTHMUECKWE M JUHAMUYECKUE XapaKTEPUCTUKU OOBEKTOB
yIpaBiieHus; BEIOUpaTh pallMOHAJIbHYIO CUCTEMY PEryJIUPOBAHUS TEXHOJIOTMUYECKOTO MpoIiecca;
onieHuBaTh ycrolunBocTb CAY; BpIOMpAaTh KOHKPETHbBIE THUIBI NMPUOOPOB Ul JUArHOCTUKU
XTII.

Braoemy:

METOJaMU TE€OPHHM ABTOMATHYECKOTO PETYIMPOBAHUS, OPraHU3aLUHA U pacyéra CUCTEM
ONTUMAJIBHOIO YIpPaBJIEHUS IIPOLIECCAMH XHMHYECKOW TEXHOJIOTMM TEIUIOHOCUTENIEH U
PagMO3KOJIOTHH SAEPHBIX SJHEPIETUUECKUX YCTAHOBOK.

3. Kpartkoe cogep:xaHue JUCHMILIHHbI

Mooyns 1. OcHosHble noHamus ynpasieHus XuMuko-mexHo102u4ecKUMU npoyeccamu.

3HaueHue aBTOMATHYECKOTO YIPaBICHUS ISl pa3BUTHS XUMUYECKOM MPOMBIIIIEHHOCTH.
OcoOeHHOCTH  yIpaBJI€HUS XUMHUYECKUM MPEINpHUITHEM U  XUMUKO-TEXHOJOTHUYECKUM
npoueccoM. TeXHUKO-DKOHOMUYECKHH A(PQGEeKT BHEAPEHUS aBTOMATU3UPOBAHHBIX CHCTEM
ynpaBieHusi. Ponp cucrtem ympaBiieHHsT B 00ECIEYEHHH O€30MacHOCTH XUMHYECKOTO
IIPOM3BOJICTBA U OXpaHbl OKpYyxarolen cpeapl. OCHOBHbIE TEPMUHBI U onpenenenus. Mepapxus
ynpasieHusi. OCHOBHbIE NPUHLMIIBI yopasieHus. Knaccudukanus cucteM ynpaBlieHUs
OynkunoHanbHas crpykrypa CAY. [lokazarenu kauecTBa yrnpaBiaeHUs.

Mooyns 2. OcHosbl meopuu agmomamuiecko2o ynpasieHus.

54



Maremaruueckue moaenu CAY. lunamuueckue xapakrepuctuku CAY. Mcnosp3oBanue
OnepalMoHHOTO ucuuciaeHus s ananu3za CAY. Tunosble nuHaMu4eckue 3BeHbs. BpemeHHbIe
U YacTOTHBIE XapaKTEPUCTUKH. OKBHUBAJIEHTHbIE IPEOOpa3OBaHUA CTPYKTYPHBIX CXEM.
YcroituuBocTth nuHelHbIX CAY ¢ oOpartHoil cBs3blo. Kitaccugukanus U OCHOBHbIE CBOICTBa
00BEKTOB yIpaBieHUs. MeTo/abl OINpeAeseHUs] CBOMCTB OOBEKTOB ympaBieHUs. OCHOBHbIE
3aKOHBI PETYIUPOBAHUS. PeryiasTopsl Ha OCHOBE HCKYCCTBEHHBIX HEHpOHHBIX ceTeil. LludppoBbie
u poOacTHbIE CHUCTEMBbl yIlpaBieHHs. BpiOOp 3akoHa peryJaupoBaHUs U OIpENEICHUE
ONTUMAJIbHBIX MTAPaMETPOB HACTPOIKU MPOMBILIIEHHBIX PETYIATOPOB.

Mooyne 3. Hsmepenue mexHono2u4eckux napamempos XuMUKo-mexHoa02U4ecko2o
npoyecca.

l'ocynapctBeHHasi cucrteMa MPOMBILUIEHHBIX HPUOOPOB M CPEACTB aBTOMAaTH3aLUU.
OcHOBHBIE TEPMHUHBI M oOmpeaeiaeHuss MeTposorud. Meroasl u3mepenuil. CpencrBa
U3MEpUTENbHON TEXHUKH, HUX CTaTUYEeCKHMe U JUHaMHueckue cBoiictBa. [lorpemnocTtu
m3meperuit. CrocoObl mepenayn uHboOpMaIuu Ha paccrosiHue. OpraHu3anus TUCTAHIIMOHHOMN
muarHoctTukyn  XTII. M3MepeHue OCHOBHBIX TEXHOJIOTMYECKHX IapaMeTpOB: JIABJICHMS,
TEMIIEpaTypbl, pacXxoJa U KOJUYECTBA, YPOBHS KUAKOCTU M CBHIIYYMX MAaTE€pUAJIOB, COCTaBa U
(U3UKO-XMMUYECKUX CBOMCTB BEILIECTB.

Mooyne 4. Ochosbl npoekmupoganus aemMoOMamu4eckKux Cucmem YNpPasieHuss Xumuko-
MexXHON02UYECKUMU NPOYECCAMU.

OcoOennoctu  ynpaBinenuss XTII. PerymupoBaHue OCHOBHBIX TEXHOJOTHYECKUX
IapaMeTpoB: pacxoja, JAaBlieHus, TemrnepaTypsl, ypoBHs, pH. Texuuueckue cpeacrsa CAY.
OcHOBHbIE Pa3HOBUAHOCTH YIPABISIIOIIMX YCTPOWUCTB. THIBI, XapaKTEPUCTUKU U pacuér
HCIIOJIHUTENBHBIX MEXaHU3MOB U PEryaupyromux opranoB. OdopMieHne NpOEKTHOrO 3aJaHUs
Ha aBTOMAaTHU3alMI0 TEXHOJIOTUYECKOTO Mmpoiiecca. BpiOop Touek H3MEpeHus, KOHTpPOJI,
yIOpaBIsEMbIX [apaMeTpOB M  YHPaBISIOMUX Bo3aedcTBUN. CTaHgapThl W YCIOBHBIE
o0o3HayeHus ISl TexHoJorndeckux cxeMm. OcHoBHble cBeaeHus 00 ACY TII B xumuueckoit
npoMmbinieHHocTu. [Ipumepst ACY TII B xumuyeckoil npoMbliuieHHOCTH. OCHOBHBIE BBIBObI
o kypcy. CoBpemennsie TeHaeHIuU B pazputun CY XTII.

4. O0béM yueOHOH THCUMTIITHHBI

. B 3auerHbIx B akanem.
Bun yue6noit paboTsl
eIMHUIIAX gacax
OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHBI 3 108
B tom uncie Ha oOyueHue 3 108
AyAUTOpPHBbIE 3aHATHSL: 1,33 48
Jlexun 0,89 32
[IpakTrueckue 3aHsATHS - -
JlaGoparopHble pabOTHhI 0,44 16
CamocrosiTejibHas padoTa: 1,67 60
Pacuerno-rpaduyeckue paboTsl - -
[ToaroroBka K KOHTPOJILHBIM paboTam 0,56 20
[ToaroroBka k 1abopatopHbIM padoTam 0,56 20
Jlpyrue Bl CAaMOCTOSITEIIbHOMN 1E€ATEIHOCTH 0,56 20
[ToaroroBka m caya 3K3aMeHa - -
Buj utoroBoro KoHTpoJisi: 3a4er ¢ OLEHKOI - -
Bt yue6HOi paGoTI B 3aueTHBIX B acrp.
eIMHUIIAX gacax
OO0uiasi Tpy10€eMKOCTb AUCIUNIJIMHBI 3 81
B tom uncie Ha oOyueHue 3 81
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AyIMTOpHBbIE 3aAHIATHS: 1,33 35,91
Jlexnyu 0,89 24,03
[IpakTrueckue 3aHsATHS - -

JlabopaTopHnbie pabOThI 0,44 11,88

CamocrosiTejibHas padoTa: 1,67 45,09

Pacuerno-rpaduueckne paboTsl - -
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,56 15,12
[ToaroroBka k 1abopatopHbIM paboTam 0,56 15,12
Jpyrue Buibl CaMOCTOSITEIBHOM €SI TEIbHOCTH 0,56 15,12
[TonroToBka u caava sK3amMeHa - -
Buja uroroBoro koutTpoJisi: 3ayer ¢ OlleHKOI - -

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«OcHoBbI siepHoi ¢pusuku u fosumerpun» (b1.6.20)

1. Heap aucuumiuHbl — cPOpPMHUPOBATH y CTYAEHTOB OOIIME MPEICTaBICHUS O
CBOMCTBaX aTOMHOIO sJipa U MOHU3UPYIOLUIUX U3IYyYEHHH, JaTh OCHOBHbBIE CBEJICHUS O 3aKOHAX,
YIOPaBISAIOIUX CIOHTAaHHBIMM — PaJMOAKTUBHBIMHU IPEBPALICHUSIMH, SACPHBIMU PEAKLUSIMH, a
TaKKe IpoLEeccaMy, MPOUCXOAUIUMH TMPU MPOXOXKIACHUNM HOHU3UPYIOIIETO0 H3JIy4eHUs SAep
yepes BEIEeCTBO.

2. B pesyabrare H3yYeHHUS [AUCUMIUIMHBI O0y4Yalluiics MmO mporpamme
CIEeNNATUTETA J0JI/KEeH:

0b1a0amsb CIETYIONTUMHA KOMIICTCHITUSIMU

OOImeKyIbTypHBIE:

- CHOCOOEH MpeACTaBUTh COBPEMEHHYIO KapTUHY MHUpa Ha OCHOBE LEIOCTHOW CHCTEMBI
€CTeCTBEHHOHAY4YHbIX U MaTeMatndyeckux 3HaHui (OK-1);

- cnocoOeH K 0000IeHNI0, aHaIu3y, BOCIPUATUIO MH(OPMALUM, [TOCTAHOBKE €U U
BBIOOpY myTel ee noctmkeHus (OK-4);

- MOHUMAET POJIb OXPAHBI OKPYXKAIOLIEH Cpe/ibl U PallMOHAIIBHOTO MPUPOIOIIOJIB30BAHUS
TSt pa3BUTHS U coxpanenust muBuan3anun (OK-13).

Ob6menpodeccrnonanbHbIE:

- CIOCOOEH HCII0JIb30BATh MAaTEMaTUYECKHE, €CTECTBEHHOHAYYHbIE U WH)KEHEpPHBIE
3HAHMS JUI pellieHus 3a1ad cBoel npodeccuonanbHo aesrenpHoctu (OIIK-1);

- crnocobeH Mpo(eccHOHANIbHO HCIOJIb30BaTh COBPEMEHHOE TEXHOJOTHYECKOE H
aHAJIMTUYECKOEe 000pYyA0BaHUE, CIIOCOOEH K MPOBEACHUIO HAyYHOTO MCCIENOBAHUSA U aHAIU3Y
MOJIyYEHHBIX IIPU €ro nposeeHuu pe3ynbraroB (OIIK-2).

[Ipodeccrnonanbhble:

- CHOCOOEH NMpPUHUMATh KOHKPETHOE TEXHHYECKOE PEIIEHHE C y4eTOM OXpaHbl Tpyna,
paaranroHHON 6e30MacHOCTH U 0XpaHbl oKpyxatoiei cpensl (11K-4);

- c11oco0eH MPOBOAUTH PAAMOMETPHUUECKUE U JO3UMETPUUECKIE U3MEPEHUSI U KOPPEKTHO
oOpabaTeIBaTh 3KcriepuMeHTanbHble faHHble ([1K-6);

- CIIOCOOEH OIIEHMBATh MOJYYaeMYyI0 103y 3a CUeT BHEIIHEro U BHYTPEHHEro 00JIydyeHus
(IIK-7);

- TOTOB HCHOJb30BaTh JACWUCTBYIOIIME HOPMAaTHBHbIE JOKYMEHThI B 00JacTH
paauanmoHHou u simepHoit 6e3omacHocTH (ITK-8).

3nams:

- CTPOEHHME aTOMHOIO fJpa, KIACCU(PUKALNIO 3JIEMEHTAPHBIX YacCTHUL, OCHOBHBIE
CBOICTBA s1/Iep U TEOPUIO UX YCTOWYUBOCTH;

- 3aKOH paJMOAKTUBHOIO pacmaja, paJuOaKTUBHbIE CEMENCTBA, METOJAbl pacyera
aKTUBHOCTH B CEMENCTBax, 0COOEHHOCTHU anb(a- u 6era-pacnaga U UCITyCKaHHUs FTaMMa-KBaHTOB;

- OCHOBHbBIE SiZIEpHBbIE pEeaKlUU Ha HEUTpOHAX, 3apsHKEHHBIX YacTULAX M ramMma-
KBaHTax;
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- IpoLEcChl AENeHUsl AIep U KOHCTPYKLHUIO SIIEPHOTO PEAKTOPa, METOJbl YIPaBJICHUS
SJIEPHBIM  PEaKTOpOM, TMpOLECChl 00pa30BaHUS MPOAYKTOB JIEJIEHHS M TPAHCYpPaHOBBIX
3JIEMEHTOB;
- TpOIeCChl B3aMMOJECHCTBUS TSDKEIBIX 3apsDKEHHBIX YacTHUIl U BJIEKTPOHOB C
BEILIIECTBOM, HMOHU3ALMOHHbIE WM pAJAMALMOHHBIE IMOTEPU HSHEPrUH, B3aUMOJEWUCTBUE TaMMma-
KBaHTOB C BEILIECTBOM;
- METOJAbl perucTpaluy HW3Iy4YeHUIl, OCHOBHBIE THUIIBI JETEKTOPOB M HUX
XapaKTEePUCTUKHU, METObI JO3UMETPUH alib(a-, 0eTa- U raMMa-u3IydeHHUs;
- IPUHIUIBI 1 OCHOBHBIE HOPMbI paJMAlIMOHHON OE30MaCHOCTH.
Ymemo:
- pematb OObIKHOBEHHbIE MU(epeHLInaIbHble YPAaBHEHUS U CUCTEMbl OOBIKHOBEHHBIX
g depeHunanbHbIX ypaBHEHUN NPUMEHMUTEIbHO K IpoleccaM paJuOaKTHMBHOIO pacrnajna u
SIIEPHBIX PEaKLNN;
- NpPUMEHATh  MaTeMaTHYeCKUe  METOAbl  NpPU  PELIEHUH  TUIOBBIX
npodecCHoHANBHBIX 33/1a4;
- HCIOJIb30BaTh (PU3MUECKHE 3aKOHBI MpPU AaHAJIU3E€ U PEUIeHUH MpolieM
poheCcCHOHANTBHOM IEATETLHOCTH;
- NPOBOJUTH PacyeThl U3MEHEHUS AaKTUBHOCTH PAJAMOHYKIIHJIOB CO BpPEMEHEM,
aKTUBHOCTH NPOJIYKTOB SIIEPHBIX peakuuid, npoodera anbda- u 0era-yacTuil;
- OLIEHUBATh J030BYIO HArPy3Ky B Pa3IU4HbIX YCIOBUSX;
- TPOBECTH CTAaTUCTHUECKYID 00pabOTKy pe3y/lbTaTOB  aHAJIMTHYECKUX
ONPEIEIICHUN.
Braoemy:
- MeTOoJaMH TMPOBEACHUS PAJAUOMETPUUECKUX U JO3UMETPUUECKUX M3MEPEHU U
HaBbIKaMU KOPPEKTHOIN 00pabOTKH UX pe3y/IbTaTOB.
3. KpaTkoe coaepskaHue JMCHUIITHHBI
Beeoenue. Tlpenmer simepnoit ¢usuku. Kparkme wmcropuyeckue cBeneHus. 3anadu U
MECTO Kypca B IOJIOTOBKE CIEHUaINCTa B 00JACTHM XUMHUYECKOW TEXHOJOTMU MaTepuasioB
COBPEMEHHOM YHEPreTUKH.
Mooynw 1. Hoepnas ¢husuxa
° 1.1. Cratuueckue CBOMCTBA aTOMHOTO siApa
HcTtopus OTKpBITHS aTOMHOTrO sjpa. 3apsal siapa U aTOMHbI HoMep. Macca snpa u
MaccoBoe umciio. M3orombl. OTkpbiTHe HeWTpoHa. IIpoToHHO-HEWTpoHHas Teopus. Pazmepsl
anpa. PaccrossHue u sHeprusi B sAepHOM Qu3mke. DHeprus CBA3M sapa. SnepHble CHIIBL.
[IpoTonHO-HelTpoHHAs nquarpamma. KanensHas monens sapa. @opmyia Baiinzekkepa. YpoBHH
SHEPruy HYKJIOHA B IIEHTpaibHOM noJie. CimH-opOuTanpHoe B3aumoieicTBue. OHOYacTHYHAS
Mojzenb obosouek (OMO). Dueprus cummerpun B OMO. CnuH M 4YETHOCTH OCHOBHBIX
cocrosiHuil sinep B OMO. Dddexr cnapuBanus. MarHUTHbIE MOMEHTHI sijiep. DIEKTPUUECKUN
KBaJIpYyIOJIbHBI MOMEHT. PaBHOBeCHBIE (POPMBI U BO30OYXKIEHHbBIE COCTOSIHUS sifiep. BHyTpeHHss
CTPYKTypa HYKIOHOB, KBapKu. OJIeMEHTapHble U (yHIaMeHTalbHble 4YacTUIbl. JIenTOHBI.
YeTtslpe BH1a CUIIOBBIX B3aUMOJIECUCTBUI U CTaHAAPTHAS MOJIENb.
o 1.2 PagnoakTuBHBIN pacnaj
CymHOCTh SIBJICHUS paguoakTUBHOCTU. OCHOBHOM 3aKOH paJMOaKTUBHOTO pacraja.
AxtuBHOCTh. CTaTUCTHUYECKHM XapakTep paAuoaKTHMBHOro pacnaaa. CIlloXHBIA pacraf.
[locnenoBarenpHble M MapaiielbHble paJMOAKTUBHbIE NpeBpalieHus. PannoakTuBHbIE
cemerictBa. Pamnonykimael B mpupojae. AnepHas reoxponosiorus. [IpoxoxaeHue anbda-gyacTuir
4yepe3 MOTEHIHMAIBHBIN Oaphep M CKOpoCTh anb(a-pacmana. [IpaBwno [eiirepa-Herronma. Tpu
BuJa Oeta-pacnana. Cinaboe B3aumoseiictue u teopust @epmu. Crekrp Oera-yactuul. IpaBuio
Capmxenta. Pazpemiennple U 3amnpenieHHble OerTa-mepexoisl. [‘amma-uziyuenue spaep.
Knaccudpukanuss ¢otonoB. KackagHoe wucryckaHue TraMMa-KBaHTOB. JSlaepHas u3oMepusL.
BHyTpenHsis koHBepcusi raMMma-kBaHTOB. Dddext Méccbayspa. CHOHTaHHOE [€IEeHUE SIep.
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Mexanusm nenenusi. CrioHTaHHO nemsiuecs u3omepbl. CBOMCTBA OCKOJKOB ACNICHUS. ATOMHO-
MOJIEKYJIIPHBIE TTOCJIEICTBUS PaIMOAKTUBHOTO PACIIaa.
o 1.3. SlnepHble peakuuun

Omnpenenenve u KiaccupuKauus sIEpHBIX peakiui. 3aKOHbI COXpAaHEHUS IPU AEPHBIX
peakuusix. CeueHue U BBIXOJ siiepHOU peakuuu. VickyccTBeHHas painuoakTUBHOCTb. [lomydyenue
PaZMOHYKIUJOB B SIAEPHBIX peakUUAX. YpaBHEHUE AKTHBALMU TOHKON MMILIEHH. MeXaHU3MBI
SJIEPHBIX pEaKIHil: CcOoCTaBHOE SAPO U HpsMble mporecchl. DyHKUMH BO30YXKIACHHUS.
Knaccugukanus HeiltpoHOB. OCHOBHBIE BUABI AJIEPHBIX peakiuil Ha HeillTpoHax. CedeHue
00pa3zoBaHUsl COCTABHOTO si/ipa B HEPEe30HAHCHOM obsact Pe3onancHbie MakcumMyMbl. CeueHue
B pe3oHaHCHOU oOnactu u Qopmynsl bpeiita—Burnepa. SnepHsle peaknuu Ha NpPOTOHAX U
anbda-yactunax. Peakuuum JeMTpOHOB Kak MpuUMeEp MpsAMBIX MpoleccoB. Peakuuu mnon
NeUCTBHEM  TsDKENbIX HOHOB. TepMmosinepHble  peakuuu. [IpoGiema  ympaBisieMoro
TEPMOSIEPHOTO CUHTE3a. lIepCcreKTUBBI MCNOIB30BAHMS TEPMOSACPHON dHepruu. McTouHnmku
SHEPruM 3B€3J U HyKieocuHTe3 BO BceemenHol. Kocmuueckue myun. @OTOsIEpHBIE PEAKIIMU.
INopsiune atomsl. Dpdext Cumnapaa—Yanmepca.

e 1.4. SInepHbIil peakTop. Y CKOPHUTEIbHAS TEXHUKA

Jlenenue mnoja JIeHCTBUEM HEHUTPOHOB: HCTOPUS OTKPBITUS. ODHEPIUsl axTHUBALUH.
Pacnipenenenne sneprum nenenwus. llenmHas peakius neneHus siaep. 3aMeJICHUE HEUTPOHOB.
I'eTeporeHHslil AEepHBIM PEakTOp Ha TEIUIOBBIX HEUTPOHAX. YIIPABICHHE LENHON peakIuei.
Ponp 3anazgpiBaromux HeiitpoHoB Haxomnenue npoaykToB geneHus. OOnydyeHHOE siiepHOE
TOIuMBO. OCHOBHBIE THUIBI PEAKTOPOB. IlepCHeKTUBBI pa3BUTHS SIIEPHOH HSHEPreTHKU.
Yckoputenu 3apspKEHHBIX YacTULl M OOLIMEe NPUHLHUIBI UX PpabOThl. DNEKTPOCTATHUECKUN
reHeparop. JIuHenHslii yckoputens. llukimoTpon /[Ipyrue Tumel yckoputTened. YCKOpUTEIH
AJIEKTPOHOB KaK UCTOYHUKHU (POTOHOB BBICOKUX dHEpruid. MicTouHrKN HEUTPOHOB.

o Monynb 2. OCHOBBI IO3UMETPUN
o 2.1. B3auMoeicTBHE HOHU3UPYIOLIETO U3IIYy4EHHS C BEHECTBOM

B3anMogeiicTBue TsSKENbIX 3apsKEHHBIX YacTHIl € BemecTBoM. MoHwuszamus u
BO30OyXKJeHHEe aToMOB M MoJsekyild. Kilaccuueckas Teopusi HOHH3ALIMOHHOTO TOPMOYKEHHSL.
PenstuBucrckue »sddexktst npu TopmoxkeHuu. @Dopmyna bere-brnoxa u ee anamus.
Komno3sunmonnsiit 3akon bparra. Yopyroe paccesue Ha siapax. [Ipober Tskenoit 3apssKeHHOM
yactuubl. CBs3p mpobera c¢ sHeprueil. Dddexrsl nepesapsaku. [lotepu sHeprum ockoyikamu
nenenusi. OCOOEHHOCTH B3aMMOJIEUCTBUS OBICTPBIX 3JIEKTPOHOB U MO3UTPOHOB C BELIECTBOM.
HNoHn3anmoHHOE W paJuMalMOHHOE TOPMOXKEHHME: COIIOCTABJIEHHE IOTEPh  JHEPIHM.
AHHUTHIIALMSA TO3UTPOHOB. [IpoOGer MOHOXpPOMATHYECKMX OSJEKTPOHOB M 0OeTa-4acTHLl.
UYepenkoBckoe uznmydeHue. BzaumopeilictBue ramma-kBaHTOB c BeuiecTBOM. dotosddexr.
Oddexr Komnrona. OOpa3oBaHHe 3IEKTPOH-MO3UTPOHHBIX mHap. Koapduuuent ocrnabienus.
DKCIOHEHIUAIbHbIN 3aKOH MOIJIOIIEHHS FaMMa-KBaHTOB.

o 2.2. JIeTeKTOopsI 3apsKEHHBIX U HEUTPAJIbHBIX YaCTHI]

Panuomerpuss u cnektpomeTpust siAepHOro usinydeHus. OCHOBHBIE XapaKTEPUCTUKU
JNETEKTOPOB  HMOHM3UPYIOLIErO0  H3Iy4eHHs.  ['a30Bble  MOHU3ALMOHHBIE  JIETEKTOPBI.
[TonynpoBoaHUKOBBIE A€TEKTOPbl. CUMHTUUISIIMOHHBIE AETEKTOPbl. UepEeHKOBCKUE CUETUYUKHU.
TpexoBeie paerexTopsl. JleTekTopbl HEUTpoHOB. I[Ipomecc perucrpanuu YacTUL[ CYETHOU
yctaHOBKOM. WM3mepenuss aktuBHocTH. Meton coBmageHuil. OOmMe XapakTEepUCTUKU
CIIEKTPOMETPOB SACPHOTO M3IydeHus. Anbda-, 6eTa- 1 raMMa-CIIeKTPOMETPHSL.

o 2.3. lo3uMeTpus 1 paaranroHHast 6€30MmacHOCTh

OcHoBHBIE no3uMeTpuueckne BenuuuHbl. [lornomennas nosza. Kepma. DnextpoHHOE
paBHOBecHE. JKCIO3UITMOHHAS 103a. MONTHOCTH 103b1. JInHEeHas nepenaya sHepruu. OrodHC U
IUIOTHOCTH MoToKa. [loryomenHas no03a 3apspkeHHbIX dacTull. Kepma (OTOHHOro H3iIydeHHs.
Kepma u 1032 HEUTpOHHOTO M3iIydeHHUs. [[puMeHeHne N1eTEKTOPOB HOHU3HUPYIOIIETO U3ITyYeHUs
IIpU pELIEHUU 3ajad Jo3uMeTpuu. buonornueckue 3¢pextsl npu 06aydyeHun. DKBUBAJICHTHAs
no3a. Db dekTuBHAs SKBUBATICHTHAs n03a. [[puHiunel paaunanronHoi 6ezomacHoctu. Komrmiekc
MEpPONPUATUI N0 3aIIUTE YEJIOBEKA OT BPEAHOTO BO3ICHCTBHS HOHHU3UPYIOLIUMX H3Jy4ECHHM.

58



Kareropun mmu, mnoasepratouuxcs oOinydeHuto. BhHemHee M BHYTpeHHee OOJydeHHE.
JlonmycTuMble ¥ KOHTPOJIbHBIE ypOBHM oOmydyeHus. Buemnsas noszumerpus. Hopwmbl
paauanmoHHON 0€30MacHOCTH.
o Monynsb 3. JJabopaTopHbIil NPaKTUKYM
o 3.1. 3HaKOMCTBO C paIMOMETPUIECKOM anmapaTypou

[IpoBepka mnpaBUIBHOCTH pPabOThl PaJUOMETPHUUECKON amnmapaTypbl IO KPUTEPHUIO
[Tupcona. Onpenenenre pa3pelarouiero BpeMeH! paJioMeTpa.
o 3.2. MeTopl onpenienieHus: akTUBHOCTH

OTtHocuTenbHOE Ompe/esieHne 0eTa-aKTUBHOCTH IMOJYIPOBOJHUKOBBIMU JETEKTOPAMHU.
AOcomoTHOE ornpesieneHre 0eTa-akTUBHOCTH JETEKTOPOM C (PUKCUPOBAHHBIM TEJIECHBIM YIJIOM.
AOCOI0THOE OIIpEIeNIeHe aKTUBHOCTH METOJ0M OeTa-raMMa-coBIaICHUN.
. 3.3. Meroap! uieHTU(UKALUY PAUOHYKIUI0B

Onpenenenre sHEpruy anbQa-yacTHIl MO JUIMHE UX Ipobdera B Bo3ayxe. Unentuduxanus
paZMOHYKIMJOB 1O BepxXHed rpanulle Oera-criekrpa. OmnpejeneHue 3HEPTUM raMMa-KBaHTOB
MeToJIoM ocnabnenus. Anbda-criekrpomeTpus. ['aMmma-ciekTpomMeTpusi.

3.4. JlosumeTrpuueckre u3MepeHus U paAualiOHHbIA KOHTPOJIb

W3mepenue paavannonHoro ¢ona. IlpupogHass M TexXHOreHHas: paJlOaKTUBHOCTbD.
N3mepenue ypoBHEN 3arps3HEHHOCTH IIOBEPXHOCTEN PaJUOHYKINIAMU.

o 4. O6beM yaeOHON TUCITUTITUHBI
Bua yueOHo# padoThbl B 3auerHbIX B akagem. gacax
eIMHUIIAX
Bcero | 5 cemectp |6 cemectp
O0mas Tpy10eMKOCTh 1M CHHUILJIMHbI 11 396
B toMm uncie Ha oOyuenue 10 360 144 216
AyIUTOpPHBbIE 3aHATHS: 4,44 160 64 96
Jlexun 0,44 16 16 -
[IpakTuueckue 3aHsATHS 1,33 48 48 -
JlaboparopHbie paboThI 2,67 96 - 96
CamocrosiTesibHas padoTa, 4: 5,55 200 80 120
Pacuerno-rpaduueckue paboTh 1,22 44 44 -
[Toaroroska k 1abopaTopHBIM paboTam 3,33 120 - 120
Jlpyrue Buipl cCaMOCTOSTENbHON pabOThI 1 36 36 -
[ToaroroBka U caya 3K3aMeHa 1 36 36 -
Buj utoroBoro KoHTposist DK3amMeH
Bua yueOHo# padoThl B 3auerHbIX B actp. yacax
eIMHUIIAX
Bcero | 5 cemectp |6 cemectp
O01mas Tpy10eMKOCTh 1M CHHUILJIMHbI 11 297
B toMm uncie va oOyuenue 10 270 108 162
AyIUTOpPHBbIE 3aHATHS: 4,44 120 48 72
Jlexmn 0,44 12 12 -
[IpakTiueckue 3aHATHS 1,33 36 36 -
JlaboparopHbie paboThI 2,67 72 - 72
CamocrosiTesibHas padoTa, 4: 5,55 150 60 90
PacuetHo-rpaduueckue padboThI 1,22 33 33 -
[ToaroroBka k 1abopaTopHBIM paboTam 3,33 90 - 90
Jlpyrue Buibl CaMOCTOSTEIbHON PabOThI 1 27 27 -
IloaroroBka m caya K3aMeHa 1 27 27 -
Buj uToroBoro KOHTpoJist DK3amMeH
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AHHOTaNusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«Pagmoxumus» (b1.b.21)

1. Heap AMCUMINVIMHBI - U3y4Y€HUE 0COOEHHOCTEN MOBEACHUS PAJUOAKTUBHBIX U30TONOB
B YJIbTpaMallbIX KOHIIEHTpAIUSX B PacTBOpE, ra3e U TBEpJOW (Qasze, paclpeneieHue uX MexXIy
dazamu B Tpoleccax COOCAXKIEHHUS, aacopOIMu, HWOHHOTO H H30TOMHOTO OOMEHa,
ANIEKTPOXUMHUHU, a TaKKe BOTIPOCHI CHHTE3a MEYCHBIX COCIUHEHHH W TPUMCHEHHUE
palMOaKTHBHBIX M30TOTIOB B HAYKE, MPOMBIIUICHHOCTH ¥ MEAUIINHE.

2. B pesyabrare wu3y4YeHHsl IUCHUIUVIMHBI O0Oy4YamolIuiici 1O mporpamMmme
CHEeNMATUTETA JOJI/KEeH:

0b1a0amsb CIETYIONTUMHA KOMIICTCHITUSIMU

1.2.1.001meKynbTypHBIE:

- CIIOCOOHOCTH K 0000IIEHNIO, aHAIN3Y, BOCIPUATHIO HH(POPMALIMK, TIOCTAHOBKE LIETU U
BBIOOpY myTel ee noctmkeHus (OK-4);

= IOHUMAaHHE POJIM OXpaHbl OKPYXarOoUI€u CPEbl U palliMOHAJIBHOTO IIPHUPOJ0II0JIb30BaHUA
v Juist passuTus U coxpanenus muswmsamuu (OK-13).

1.2.2. ObmenpodeccuoHaIbHBIC:

- CIOCOOHOCTh MPO(ECCHOHATBHO MCIOIb30BaTh COBPEMEHHOE TEXHOJIOIHMUYECKOe H
aHaJIMTUYECKOe O0OpylOBaHUE, CHOCOOHOCTh K IIPOBEJCHUIO HAy4YHOTO HCCIEIOBaHUSA H
aHaJIM3y MOJIy4YEHHBIX MpU ero nposeaeHuu pe3ynbraroB (OIIK-2).

1.2.3. TlpodeccuonanbHebIe:

- CIOCOOHOCTBIO oOOecreyuTh O0e30macHOe MPOBEACHUE pabdOThl € HCIOJIb30BAaHUEM
PaIMOAaKTHBHBIX BEIIECTB B OTKPHITOM BHJIE U OICHUBATH MOIY4aeMYIO JI03Y 3a CYET BHEIIHETrO
u BHyTpeHHero oomyuenus (11K-7);

- CIIOCOOHOCTb CAMOCTOSITEJILHO BBIMOJIHATH HCCIIEJOBaHUS C MCIOJIb30BAaHUEM
COBPEMEHHOM ammapaTypbl U METOJIOB MCCIIE[OBaHUs B 001acTU 00BEKTOB MPO(ecCUOHATbHOM
NESTeIbHOCTH, IPOBOAUTH KOPPEKTHYIO 00pabOTKy pe3ylbTaToB U  YCTaHaBIMBATh
anexkBaTHocTh Mojeneit (I1K-10).

3nams:

- OCOOEHHOCTM TIOBEJEHUS pAJAMOHYKIHUJIOB B pacTBOpax OOJBIIMX pPa3BEACHUN,
M30TOIHBIE, CTIC(PHUECKIE U HECTICNU(PUIECKUE HOCUTEIN U 00JIaCTh MX IPUMECHEHUS;

- 0COOEHHOCTH M 3aKOHOMEPHOCTH PACHpPEICIICHUs PaJIUOAKTUBHBIX H30TONOB MEXIY
dazamu B Tpoleccax COOCAXKIEHHUS, aacopOIlMu, HWOHHOTO H H30TOMHOTO OOMEHa,
AIIEKTPOXUMUH, IKCTPAKIINH;

- OCOOEHHOCTH peaKIMil HM30TOMHOTO OOMEHa W BO3MOKHOCTH OOpa3oBaHUs
PaZvOKOJUIONIOB;

- IPUHIAITBI CHHTE33a MEUYCHBIX COSMHEHU M IPUMEHEHUS PAJIMOAKTHBHBIX H30TOIIOB B
(U3NKO-XUMHYECKUX U PAJIMOAHATUTUICCKUX HCCIICIOBAHMUSX;

- TpaBmiIa pabOThI C OTKPBHITHIMU PAIHOAKTUBHBIMH HMCTOYHUKAMH B PAaJHOXHUMHUYECKON
naboparopuu 3 Kiacca.

Ymemo:

- HCIIOJIb30BaTh METOJl PAJMOAKTUBHBIX HHIUKATOPOB, YMETh TOCTaBUTHh 3a/ady |
MIPOBECTH pacyeThl HEOOXOAMMOM aKTUBHOCTH JJISl PEIICHUS 3a/1a4 €CTECTBEHHBIX HAYK;

- paccuuThIBaTh KOA(D(GUIIMEHTHI paclpeieleHnus TPU COKPUCTAJUIN3ALNUN, HOHHOM
oOMeHe WIH KUJKOCTHOM 3KCTPAKLUU U XapaKTEPUCTUKU MPOLIECCOB HOHHOTO OOMEHa;

- IPeAO0TBpaIlaTh aACOPOLUIO PAAUOHYKIIUAOB Ha TOBEPXHOCTH MOCYABI U (PHIIBTPOB;

- IPaBWJIBHO BBIOMPATH JCTEKTOP H3IyYCHHS, IPOBOJAUTH PATHOMETPUICCKUAE U3MEPEHUS
U HajJexamuM o0pa3oM 00pabaThIBaTh AIKCIIEPUMEHTAIbHbBIE JAHHBIE.

Braoemy:

- METOJIaMH BBIZICTICHHUS U Pa3JICIICHHS PaIUOHYKIIHIOB;

- METOJIOM PaJUOAKTUBHBIX HHIUKATOPOB /ISl PEIICHUS paJNOaHATMTHICCKHUX 3a/1a4;
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- MeToJamMu 0e30I1acHOrO IMpOBeIeHUsl padoT C PaMOHYKIUMJIAMH B OTKPHITOM BHUJE B
naboparopuu 3 Kiacca.

3. KpaTkoe coaepskaHue JMCHUILTHHBI

Beeoenue

HcTtopuueckas cnpaska. Uto Takoe paanoxumus. OCHOBHbBIE pa3eiibl palOXUMHUH.

Mooynv 1. Ocobennocmu nosedenus padOuoHyKIUOd08 8 pacmeopax OOIbUUX pA38edeHUll
8 npoyeccax COKPUCMAIIU3AYUl, aocopoyuu u Koaioudooopazo8anus

1.1 IloBeneHus: paIMOHYKINIOB B pacTBOpax OOJBIINX pa3BeACHUN

[loBenenust paaMOHYKIUAOB B pacTBopax Oosibiiux passeneHuil. Kitaccudukanus
MPOIIECCOB coocaxacHus. M3oTomnsie, crenuduueckue u HecrnenuPUISCKUEe HOCUTETH U
00JacT UX MPUMEHEHHUSL.

1.2 OcHOBHBIE 3aKOHOMEPHOCTHU COKPHUCTAILTAZAINH

N3omopduHas u wuzoaumopduast coxkpuctamiuzanus. OCHOBHbIE 3aKOHOMEPHOCTH
cokpuctauinzanuu. Pacnipenenenue MukpokomMnoHeHTa mexay dazamu. Koncranra Xmonusa.
Koadpuuuent xpucrammsanuu D. JluHelHbI 1 Jorapu@MUUecKuil 3aKOHbI paclpeesIeHus,
yCIIOBUSA COKpUcTauin3aluu. @akTophl, BIMSIOMIME HAa KOIPPUIMEHT KpUCTAIIU3aLUU.
OOpazoBanue cMmemaHHbIX KpUCTaWioB [pumma. I[loHarne 00 aHOMaNBbHO CMEMIAHHBIX
KpUCTaJljiax.

1.3 AncopOInoHHBIE MPOTECCHI B PATMOXUMHUHT

AncopOuus Ha HMOHHBIX KpucTayuiax. llepBuuHas oOmenHas ancop6uus. IlepBuunas
noTeHuanoOpasyromnias ajacopOous U BTOpuIHasi oOMeHHas afacopOus. Mx 3akoHOMepHOCTH.
VYpaBHenue PatHepa u cienctBus u3 Hero. AncopOuust Ha CTeKjIe U OyMaKHbIX (HIbTpax.
3HaueHue aACOpOLMOHHBIX SBICHUM B paguoxumuu. I[IpumeHeHune HecnenUpUIECKUX
HOCUTeNeH. OKCIEepUMEHTalbHbIE METOAbl  pa3rpaHUYeHUs]  Pa3jIMYHbIX MEXaHHU3MOB
COOCaX/ICHUS.

1.4 Konnouioo6pa3oBanue B pailOXUMHUU.

HctuHHblE M TICEBAOKOJUIONIBI. YCIOBUS UX OOpa3oBaHUs, CBOWCTBA WU METOMbI
UCCIIEIOBAaHUS: TUaNn3, ylabTpaduiabTpauus, LEHTpUPyrupoBanue, 1updysus, paguorpapus u
ap.

Mooyne 2. Ocobennocmu UCNONL30BAHUS U0MONHO20 0OMeEHd, INeKMPOXUMULU,
Xpomamozpaguu u IKCMpaKyuu 8 paouoxumuy

2.1 Pousb n30TONnHOrO 0OMEHa B paJuOXUMUHU

WM3oromueli 00MeH. MexaHW3M ¢ KHHETHKA H30TOIHOrO oOmeHa. MpeanbHBINR
M30TOMHBINA OOMEH U €ro 3aKOHOMEPHOCTH. PoJib H30TOMHOrO 0OMEHA B PaIMOXUMUHU.

2.2 DneKTpoXUMHUYECKUe 0COOEHHOCTH B PATUOXUMUU

DNEKTPOXUMHYECKUE METOJbl BBIACICHUS PaJIMOHYKINA0B. KpuTHueckuil moreHuuan
BBIJICNICHUS U METo/Abl ero ompenenenus. [IpumenumocTs ypaBHeHus HepHcra B pacTtBopax
Oonpmux pazBeneHuid. Teopus [Maiicuuckoro. Mcmonp30BaHue AMEKTPOXUMUYECKUX METOJIOB B
PavOXUMHUH.

2.3 Xpomatorpadus 1 3KCTpaKus B palOXUMUU

Knaccudukanmss xpomatorpaduuecknx MpOILECCOB MO MEXaHU3MaM. ACOpOIMOHHAS
xpomatorpadusi paguoakTUBHBIX BemecTB. MoHooOMeHHast xpomarorpadus. Kiaccudukanus
MOHHUTOB M UX OCHOBHbIE (PM3UKO-XMMHUYECKHE CBOMCTBA: OOMEHHAas €MKOCTh, MEXaHHWYecKas
MIPOYHOCTh, XMUMHYECKas M paJualliOHHAas yCTOWYMBOCTb, HaOyxaemocTb U 1p. Kuneruka
HOHHOrOo oOMeHa. OrmpeneneHre MOJHOM OOMEHHON €MKOCTH pagHuOXUMHUYECKUM METOJOM.
PaBHoBecue mnpu wuoHHOM oOMeHe. CeneKTUBHOCTh HOHMTOB. M3oTepmbl copOuuu u
XxpomaTtorpauueckue 30HBL. OJIIOGHTHBI METOJ HOHOOOMEHHOM Xpomarorpaduu, €ro
3aKOHOMEpHOCTU. BriTecHuTENnbHbIM Meroa. [IpuMmeneHne moHOOOMEHHOUW Xpomartorpaduu B
PaIvOXUMHUH.

DKCTpakius, OCHOBHbIE IOHATHS W oOmpeneseHus. M3oTrepma SKCTpakUMM U 3aKOH
beptno-Hepucra. «®usuyeckoe» pacnpenencnue. Knaccubukamuss CUCTEM € XUMHUYECKUM
B3aUMOJICHCTBUEM. OKCTpaKIusi HEHTpaJbHBIMU OpraHmdyeckumu BeriecTBamu. OOpa3oBaHMe
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KOOPJIMHAITMOHHBIX coenuHeHuil (conbpBaToB). KoHcTanTa skcrparupoBanus. OmpeneicHue
COCTaBa »OKCTPAarupyeMbIX COCIWHEHHHA. [ MIpaTHO-COJBBATHBIA MEXaHU3M. OKCTPAKIUs
OPraHWYECKUMH OCHOBAHWMSIMH WM WX COJISIMH. KOHCTaHTBI SKCTPardpoOBaHHs: H3BJICUCHUE
KHCIIOT, aHWOHHBIA OOMEH, ASKCTPAKIMS METALIOB. BimsiHWE BbIcanMBaTelleld. DKCTpaKIus
OpPraHWYECKUMH KHUCIOTaMU M UX COJIIMHU. THITBI SKCTpareHTOB. Peakuus skcTparupoBanus, pH
MOJYBBIJICICHHS.  [IpUMeHEeHHWe  SKCTpPakIMd B PaJUOXUMHUU.  PacnpenenuTelbHas
xpomatorpadus. MeTo el 3akperieHus ¢a3bl. JJocTOMHCTBa B HEJJOCTaTKH.

Mooynv 3. OcHogbl mMemooa «MeueHviXy amomo8 U NpPUMeHeHUe PAOUOHYKIUOO8 &
UCCIe008aAHUIX

OOmue TOoJIOKCHHST METOJa «MEYCHBIX» aToOMOB. [IpuMeHeHWe paTuOHYKIHIOB B
KAaueCcTBE «MEYCHBIX» aTOMOB. BBIOOpP H30TONMOB, WX pPaTUOXUMHUYECKAs YHUCTOTA, PACcUeT
He00x0IMMO# akTHBHOCTH. CHHTE3 MEUCHBIX COCTMHEHUH.

PanmoanamuTudeckre METONbI: PaJHMOaKTHBAIIMOHHBIA aHAIN3, W30TOITHOE pPa3Be/ICHUE,
pagroMeTpruecKas KOPPEKTHPOBKA, PaJHMOMETPUYECKOE THUTpOBaHME. VX JOCTOMHCTBA U
HegocraTku. [IpuMeHeHne CyOCTeXHOMETPUISCKOTO BBIJICIICHUS.

[TpuMeHeHre paHOHYKIUIOB B (PU3UKO-XUMHUICCKUX UCCIICIOBAHUSIX.

Mooy 4. Jlabopamopuwie pabomwi

o 4. O6beM yaeOHON TUCITUTITUHBI
Bua yueOHo# padoThbl B 3au. en. B akangem. yacax
BCero BCero Cemectp

5 6
Oo6mas TPY10€MKOCTh 9 324 108 216
AUCHUILINHBI
AyIUTOpPHBbIE 3aHATHS: 3,55 128 32 96
Jlekmum: 0,44 16 16 -
[IpakTHueckue 3aHATHS 0,44 16 16 -
JlaboparopHbie paboThI 2,66 96 - 96
CamocrosiTesbHas padora: 4,44 160 40 120
[ToaroroBka K KOHTPOJILHBIM 0,83 30 30 -
pabotam
[TongrotoBka kK  11a0OpaTOPHBIM 1,67 60 - 120
pabotam
Jpyrue  BHABI  CaMOCTOSITEIBHOM 1,94 70 10 -
paboThI
IHoaroroBka u cxava IK3aMeHa 1 36 36 0
Buj utoroBoro KOHTpOJIS: DK3amMeH 3auer
Buja yueOHo# padoThbl B 3au. en. B acrtp. yacax

BCero BCero Cemectp

5 6
Oomas TPY10€MKOCTh 9 243 81 162
AUCHUILINHBI
AyIMTOpHBbIE 3aHATHS: 3,55 96 24 72
Jlexiym: 0,44 12 12 -
IIpakTrueckue 3aHATHS 0,44 12 12 -
Jlaboparopabie paboOThI 2,66 72 - 72

62




CamocrosiTesbHas padora: 4,44 120 30 90
[Toaroroska K KOHTPOJIbHBIM 0,83 22 22 -
pabotam

[TongrotoBka  k  J1a0OPaTOPHBIM 1,67 45 - 90
pabotam

Jpyrue BHABI  CaMOCTOSITEIBHOM 1,94 52 8 -
paboThI

IHoaroroBka u cxava IK3aMeHa 1 27 27 0
Bun uToroBoro KOHTpOJIS: DK3ameH 3auer

AHHOTANUA pado4yeil NPOrpaMmMbl AUCHUIIMHbBI
«DU3HKO-XUMHUYecKre MeToabl aHaau3a» (b1.b.22)

1. Heau AucuunInHbI:

— TOATOTOBKA KBaJU(UIIMPOBAHHBIX CICIHAINCTOB B O0JaCTH XUMHUUYECKOU
TEXHOJIOTUH, BJIQJICIOIINX METO0JIOTHEH BHIOOpA COBPEMEHHOTO METOJ1a (PU3UKO-XUMHUECKOTO
WCCTIEIOBAHUS U aHAIN3a JUTsl PEIIeHUs KOHKPETHBIX HAYYHBIX U MPAKTUUECKHUX 3a]1a4;

- TIOBBIIIEHUE HAYYHO-TEXHUYECKOW M METOJOJOTHYECKOM KOMIETEHIMI CTYJICHTa,
HEOOXOIUMBIX JUIsl pemieHus MpodecCHOHANBHBIX 3a7a4, CBS3aHHBIX C MPOBEACHUEM HAyIHO-
HCCIIEA0BATENBCKON PabOThl M MIPOM3BOJICTBEHHO-TEXHOJOTHYECKON JIEITEIbHOCTH B 00acTH
KOHTPOJISI 32 COBPEMEHHBIMHU MPOLIECCAMH TIOJYUYCHHUs] MATEPHAIIOB SJIEPHOTO W HEAIEPHOTO
Ha3HAYCHHUS.

Jljig 3TOrO B X0/1€ U3y4eHusi Kypca HeoOXOJUMO JOHECTH JI0 CTYAEHTOB (pu3nueckue u
(DMBUKO-XUMUYECKHE TIPUHIIUIIBI, JIeXKAI[UEe B OCHOBE PA3JIMYHBIX METOJOB aHalu3a M C HX
WCIIOJIb30BAHUEM OIPEACIUTh KPYT BOIPOCOB O COCTABE BEIIECTBA, HA KOTOPBIE MOYKHO
MOJIYYUTh OTBETHI, UCIIOIB3YS TOT WM HHON (PU3UKO-XUMHUUECKHI METO/I NCCIIEA0BaHUSI.

2. B pesyiabrare u3yYeHUs] JUCUMIUIMHBI O0y4YalOIIMiiCi MO MporpamMmme
CHEeNUAINTETA T10JIKEeH:

0b1a0amsb CIETYIONTUMHA KOMIICTCHITUSIMU

- CIIOCOOHOCTHIO MCIOJIL30BaTh MAaTEMAaTHUYECKUE, €CTECTBEHHOHAYYHbIC M MH)KCHEPHBIE
3HAHMS IS PEIICHUS 3a/1a49 cBoei mpodeccrnonanbHoM aestensHocTH (OITK-1);

- CIOCOOHOCTBHIO TMPO(PECCHOHATBHO HCIIOIh30BATh COBPEMEHHOE TEXHOJIOTHYECKOE W
aHATMTUYECKOE O000pYyIO0BaHMUE, CIOCOOHOCTHIO K MPOBEJACHUIO HAYYHOTO HCCICIOBAHUS M
aHaJIM3y MOJIyYEHHBIX MpU ero nposeneHuu pesynbraron (OIIK-2);

- CIIOCOOHOCTHIO aHATU3UPOBATh TEXHOJIOTHYECKUHN MPOIECC, BBISBIATH €r0 HEAOCTATKH
1 pa3padaTbIBaTh MEPONIPUATHS 110 ero coBepiieHcTBoBaHuO (I[TK-3);

- CIIOCOOHOCTBHIO CaMOCTOSITENIBHO BBITIOJHATh HCCIAEAOBAHUS C HMCHOJIb30BAaHUEM
COBPEMEHHOU ammapatrypbl 1 METOJIOB HMCCIEAOBAHUS B 00JIaCTU OOBEKTOB MPOeCCHOHATHHOM
NESTETPHOCTH, TPOBOJAUTH KOPPEKTHYIO 00pabOTKy pe3ylbTaTOB H  YCTaHABIWBATH
agexBatHocTh Mojenent (I1K-10).

3nams:

- OCHOBHBIE BO3MOKHOCTHU B MOJy4eHUU HHPOPMAIIUU O CTPYKTYPE U COCTABE BEIIECTBA
MIPU UCIIOJIb30BAHUHU PA3TUYHBIX (PU3HUKO-XUMHUUECKHX METOJIOB aHAJIH3a,

—  (pU3UKO-XMMHUUYECKHE OCHOBHI COBPEMEHHBIX METOJIOB aHAJIN34;
— OCHOBHBIE METPOJIOTUYECKHE XAPAKTEPUCTHUKUA PaA3IUYHBIX (DU3UKO-XUMUYECKUX
METOJIOB aHAJIN3a;
— TOCTEAO0BATEIbHOCTD ONEpalliid MPU MOATOTOBKE MPOOBI I IPOBEICHUS aHAIHN3a,
obecrieunBaroIas ee mpeJaCTaBUTEIIHbHOCTbD.
Ymemo:

—paccuuThIBaTh TIpenes OOHAPYKEHHS BEIIECTBA B AaHAIU3UPYEMOM OOBEKTE 110

3aIaHHBIM pe3yJIbTaTaM MPOBEJACHHBIX XOJIOCTHIX SKCIICPUMEHTOB;
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—HaXoJUTh B pe3yJbTaTax aHAIUTUYECKUX OIpPEAENICHUN CUCTEeMATUYECKUE OLIMOKU U
IIPOMaxu;

—B 3aBUCHMOCTH OT 33/1aydl AHAJIUTUYECKOTO ONpPEJENICHUsS BBIOPATH ONTHUMAJIbHBII
METO/1 aHaJIN3a;

—Ha OCHOBE 3HaHWs (PU3UKO-XMMUYECKMX OCHOB METOJla aHallu3a pacCcyuTarh
HE0OX0IMMbI€ MapaMeTphl ISl OTy4eHUsI HE0OX0IMMOT0 aHAJIMTUYECKOTO CUTHATIA.

Braoemy:

— METOJIaMU CTaTUCTHYECKOM OLIEHKH JOCTOBEPHOCTHU IOJIYYEHHBIX pE3YyJIbTaTOB
aQHAJIMTUYECKOTO OIPEe/IeIeHHs KOHIIEHTPAlluY BEUIECTBa;

— pacyeTHbIMH MeToJAaMH OOpaOOTKM BEIUYMHBI AHAJIUTUYECKOTO CHUTHAJA,
[OJIyYUEHHOTO B (U3MKO-XMMHUYECKOM METOJ€ aHaju3a, C LEJbl0 MOJIy4YeHHUs
1eneBol HH(OPMAaLIUK O KOHLIEHTPALIUU OTIPEEieMOro BEIIEeCTBa,

— B3HAaHUAMM O COJAEpXKaHUM MHPOpMALMM O CTPYKType BellecTBa IpH
MCI0JIb30BAHUHU JJAHHOTO (DU3HKO-XHUMHUYECKOTO METO/Ia aHAIU3a.

3. Kparkoe coaep:kaHue Q1M CHUNJIMHBI:

4.1. Beenenue

[Ipenmer u 3amaum kypca. OmnpeneneHus aHAJIUTHUYECKOM XHMHUHU U XHMHUYECKOTO
aHanu3a. Bungpl aHanm3a: KauyeCTBEHHBIM, KOJMYCCTBCHHBIM, HW30TONHEIM, JJISMCEHTHBIM,
(GYHKIIMOHATIBHBIN, MOJEKYJISIPHBIN, BellecTBeHHbIN. Kiaccudukanus 4MCTOTHI BEIIECTB: «4»,
«gaa», «Xu4», «0UB», «BUBY». Paznuuue Mexy «0UB» U «BUBM.

4.2. OCHOBHbIE METPOJIOTUYECKUE XapPAKTEPUCTUKN METO/1a aHAIIN3a

DneMeHTbl MAaTeMaTU4YeCKOW CTATUCTUKU: THUIIBI paclpeiesieHUsl Ciay4yailHbIX BEJIUYMH,
pacnpenenenust ['aycca u Ilyaccona, moBeputenbHas BEpOSITHOCTh, JOBEPUTENbHBIN MHTEpPBAl,
KBaJIpaTUUHbIM 3aKkoH pacrpocTpaHeHust oumubok. Ilpenen oOHapykeHus (aOCOJIOTHBIM,
OTHOCUTEINbHBIN). YUyBCTBUTENBHOCTH METOJA aHaiu3a. BocCmpou3BOIUMOCTH U TOYHOCTH
(mpaBuibHOCTB). Ompenenenue npomaxoB. CpaBHEHUE JAHHBIX, MOJYYEHHBIX B HE3aBHUCHUMBIX
U3MEPEHUSIX.

4.3. [IpeaBapuTtenbHas TOATOTOBKA PO AJI aHAM3a

[TocnenoBarenbHOCTh Omepanuii MpU TpoOBeIeHUHM Jiroboro a”aimsza. OTO6op 1poO.
[TonaTust mTpencTaBUTENBbHONW, Te€HEpPAIbHOW, JabOpaTOPHOW U AHAIM3UPYEMOW MPOOEI.
OcobGenHoct oTOOpa MPOO HEOJHOPOJHBIX TBEPIBIX BEMICCTB. 3aBUCUMOCTH MacChl
MPEACTaBUTEIBLHON MPOOBI TBEPIOTO BemIeCcTBAa OT pasmepa dvactuil. Popmymna Puuepnca-
Yeuyora. [Togxoa k BbIOOPY COOTHOIIEHHSI MEXKIY YHMCIOM aHAJIM3UPYEMBIX TBEPABIX MPOO U
YHCIIOM MapajuleNIbHbIX U3MepeHu NaHHOW mpoObl. BekpeiTue TBepabix mpob. CenexkTUBHOE
BCKpbITHE. WHIWBHAyallbHBIE W TPYNIOBBIE METOJbI KOHIEHTPUPOBAHMS MHKPOTIPUMECEH,
abCcoII0THOE u OTHOCHUTEIJIbHOE KOHLEHTPUPOBAHHUE. XapaxkTepucTUKu MeToJ1a
KOHLIEHTPUPOBAHUSI — CTENEHb HW3BJIEYEHHUS U cTeneHb oOoramieHus. dusnueckue, (pusmko-
XUMHUYECKHE U XUMHUYECKHE METOJbl KOHIIEHTPUPOBAHUS. OKCTpakuus, JUCTHIUISALIMS,
pexTuduKkanus, cyoaumanus, HanpaBJieHHAs KPUCTAJIM3AlMs, HOHHBI OOMEH, OCaXIEHHE U
CO-OCaXJIEHUE KaK METO/Ibl KOHLIEHTPUPOBAHUS, 00JACTH UX IPUMEHEHHUS.

4.4. Macc-CneKTpoMeTpUIEeCKHNEe METO bl aHATTN3a

[lonsiTHe ~ Macc-ClEKTPOMETPUH, Onmok-cxeMa M Kilaccuukamus ~— Macc-

CHEKTPOMETPUUECKUX MPUOOPOB (CTaTUYECKHE M TUHAMUYECKHE, XUMUYECKHE U HM30TOIHBIE,
Macc-CIEeKTPOCKOIbI, creKTporpadsl U crnekTpomeTpbl). lloBeneHue 3apssKeHHBIX YacTHIl B
AIIEKTPUYECKUX U MAarHUTHBIX MOJIAX: IPOJOJbHOE U IMONEPEYHOE AEKTPOCTATHUUECKOE TOJIE,
MIPOJIOJIbHOE M IoNepeyHoe MarHuTHoe rmose. Dokycupyroliee CBOKWCTBO OJHOPOJHOTO
MarHuTHOTro 1moJid. CoBMECTHOE [EeHCTBUE DJEKTPUYECKOT0 M MArHUTHOTrO ImoJied. OnbIThb
TomcoHa: katoaHas TpyOka (oIpeneieHre OTHOUIEHMs 3apsia K Macce JUIsl 3JeKTPOHA), METOJ
napabou1. [IpyHIMNIMANBHAsS CXeMa CTaTUYECKOro Macc-crieKTpoMerpa. BpeMs-niposeTHblii macc-
CHEKTPOMETpP KakK IMpUMEpP TUHAMUYECKOTO MacC-CIEKTpOMeTpa. THIIbl MOHHBIX HCTOYHHUKOB: C
HMOHU3AIMEN AIEKTPOHHBIM YIapOM, TIEYHOU, ¢ (POTOMOHU3AIMEH, JTa3ePHBII HOHHBIM UCTOYHUK.
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["a30BbIN OTOK Yepe3 Macc-CIIEKTPOMETP, XUMUUECKHE U M30TOIHbIe TpuOopbl. Pa3pematomias
CIIOCOOHOCTH CTaTUYECKUX MPUOOPOB, CIIOCOOBI €€ OTpeIeTICHUSI.

4.5. CnexTpalibHbI€ METO/IBI aHATIH3a

[loHsiTHE CHEKTpaJbHBIX METOJOB AaHaINW3a, HMX KiIacCUPUKalusi. OMHCCHUOHHAs U
abcopOLMOHHAs, aToMHasT M MOJIEKYJIsSIpHAs CHEKTpockomus. biok-cxembl mpuOOpOB.
DHepreTuyecKkuil AMana3oH 3J1eKTPOMarHUTHOTO U3nydyeHus. Penrrenosckas, ontuyeckas (Y-,
Bunumasi, UK-), mukpoBonHoBas, pamuouactotHas (OIIP, SIMP) cnexkrpockomnuu, Xapakrep
BO30YXKJIEHHOTO COCTOSIHUS aTOMOB M MOJIEKYJ B Pa3jMYHBIX JHEPreTHMUECKUX JAHara3OHax.
XapaKkTepUCTUKU 3JIEKTPOMArHUTHOTO W3JIy4EHUS] — 4acTOTa, BOJIHOBOE YHCIIO, JUIMHA BOJIHBI.
MeTtopl pa3fioKEeHUsl SIEKTPOMArHUTHOTO U3IY4YEHMs] B CIHEKTp: IpHU3Ma, HHTEpHEpOMETp
®abpu-Ileppo, nudpaknmonnas pemerka, y-criekrpomerpsl. Kpurepuii Penes. Paspemaromas
CIIOCOOHOCTh W JIMHEWHAs NIUCHEpCUsl CIEKTPalIbHBIX HPUOOPOB. ATOMHBIM CIEKTpalIbHBIN
aHayin3 (ACA). ATOMHBIN CHEKTp BOJOpPOJa U BOJOPOAONOJIO0OHBIX aTOMOB. ATOMHBIM CHEKTP
MHOTORJIEKTPOHHBIX aTOMOB. BHJbl aTOMHON CHEKTPOCKOMMH: 3MUCCUOHHAs, abcopOLUOHHAS,
(dbayopecrieHTHas, peHTTeHOBCKas (doTornexkrTpoHHas, Oxe-, GiayopecieHTHas, SMUCCHOHHAS).
CriocoObl aromMu3anuu MnpoObl: B IUIAMEHH, 3JEKTPOTEPMHUUYECKUN, B AJIEKTPUYECKOU Iyre u
UCKpe, MHIYKTUBHO cBsA3aHHOM mia3Mme. Konkpernoie metoabl ACA: aTOMHO-3MHUCCHOHHBIMH,
aTOMHO-a0COPOLIMOHBIN, aTOMHO-(DIYOPECHEHTHBIN, PEHTTeHOBCKUM, (OKe-CIEeKTPOCKOIHS.
MounekynspHueiii  criektpanbHblii  aHanu3 (MCA). Bungbl MOJEKyasipHOW CHEKTPOCKOIHUU:
BpamaTenbHas, KojiebaTenpHast, IEKTpoHHas U uX koMOuHanuu. Konkperneie Metoasr MCA:
HK-cnekTpockonus,  CIEKTPOCKOINHUS  KOMOMHAIIMOHHOTO  paccesHusi,  (ayopuMerpus,
CHEeKTpo(hOTOMETPHSL.

4.6. XpomaTorpadudecKue METOIbI aHATN3a

Omnpenenenne xpomMarorpaduu, KiacCUQHUKAIUs XpoMmaTorpaguueckux MeETOJI0B
aHanu3a. OOIMe XapaKTePUCTUKH XpOMaTOTpaduuecKkoro pas3iesieHHsl BEIISCTB: pa3pelicHue,
3¢ (GEeKTUBHOCTb, CEJIEKTUBHOCTh, CBSI3b MeXIAy HHMMH. [‘a3oBas Xpomartorpadus: raszo-
azcopOLMOHHAas U ra30-kuaKocTHasd. [IpuHnunel noadopa raza-nocurens. [Ipunnunsl noxdopa
a7copOeHTOB U KUAKOW (a3bl IS ra30-aJCcOPOLMOHHON U ra30-KUIKOCTHON XxpomaTorpaduu.
KunkoctHast xpomartorpadusi, NPUHLUNBI HOAO0Opa TMOABMKHOW UM HEMOJABMXKHOU (as.
BricokoaddexTrBHas xuakoctHas xpomartorpadus. JleTekTopsl 1uisi ra30Boi Xxpomarorpaduu:
KaTapoMeTp, IUIaMEHHO-MOHU3ALMOHHBIA, C JJIEKTPOHHBIM 3axBaToM. JleTexTopbl uis
KHUJKOCTHOM XpoMmaTtorpauu: MO yAEIbHOM JIIEKTPONPOBOJHOCTH W IO IOKa3aTellto
MPEIOMIIEHHUS, CIEKTPO(HOTOMETPHUUECKUNA. X POMATO-MaCC-CIIEKTPOMETPUSI.

4.7. DNeKTpOXUMHUYIECKHNE METO bl aHATTN3a

[Torennnomerpus. IloHsATHE MOH-CENEKTMBHOTO ANIeKTpoja. IIpuHumnuaneHas cxema
npubopa A MOTEHIMOMETPUYECKOro ormpenaenaeHus. [loTeHunnomeTpruyeckoe TUTPOBAHUE,
o0nacTb NPUMEHEHHUS, METOJbl OINpEIeNeHUusT TOYKH OJKBHUBaJleHTHOCTU. KyrnoHomerpus
MOTEHIIMOCTaTUYECKass U aMIlepocTaTudeckasi, oosacTu npuMeHeHus. lloHsTus npenenbHOTro
TOKa M BbIXOJa MO TOKy. MeToa ompe/esieHus: 3aTpadyeHHOr0 KOJIMYECTBA JJIEKTPUYECTBA MPHU
MOTEHIIMOCTATUYECKON  KyJIOHOMETpuH.  BosbTammepomerpusi,  TUIBI ~ MHAWKATOPHBIX
anekTponoB. I[lomsporpadus, muddepennuansHas uMIMyIbcHass nossiporpadus. Tums
nosisiporpamm. {uddy3nonnsiii Tok. YpasHenue NibkoBuya.

4.8. Pannouacrotnas criekrpockonust (AMP, OI1P)

Kunematnueckas monens sBieHuns SIMP. Marneton bopa u sAnepHBIi MarHeToH.
[Ipupona Bo3HukHOBeHMs curHana SIMP u Meroasl ero neTekTupoBaHus. SnepHas MarHUTHas
penakcanus, CIUH-CIMHOBOE M CIMH-PEHIETOYHOE BpPEMEHA pellakcaluu. YpaBHeHus bioxa.
Cnexrpockonusi SAIMP: xumudeckuit CIBUT, pOJb CHUH-COIMHOBOTO B3aUMOJICUCTBUS U
muddy3nonnsix mpomeccoB. [Ipupoma OIIP, cnmHOBOW WM OpOWUTANBHBIN TapamMarHeTH3M, g-
¢daktop. Oimmune cnexkrpomeTpoB IDIIP ot cnekrpomerpoB SAMP.. [Ipumenenne D1IP B xumun:
uaeHTUPUKAIMS CBOOOJHBIX PAaIUKAJIOB U OIpPENECICHHE HX KOHILIEHTpAlMM, HCCIEJOBaHUE
pacnpesenieHus AIEKTPOHHON IIOTHOCTU U XUMUYECKOTO CTPOCHUS.

4. O0beM yueOHOMH TUCHMILTHHBI
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Bunel yue6HOM paboThI B 3auerHbIX B akanem.
SIMHUTIAX yacax
Oomas Tpy10eMKOCTh JUCHUILIMHBI 110 Y4€0HOMY ILIAHY 3 108
AYyIMTOpHBbIE 3aAHITHS: 1,33 48
Jlexmmm (JIek) 0,89 32
[TpakTnueckue 3anstus (113) 0,44 16
Jlaboparopus - -
CamocTositeqbHas padora (CP): 1,67 60
Pedepar 1,11 40
CaMOCTOSITETbHOE N3YICHHE PA3JICJIOB JUCIIUILINHBI 0,56 20
Buja xoHTpoJs: 3a4er - -
Bunel yue6HOM paboThI B 3auerHbIX B acrp.
SIMHUTIAX yacax
Oomas Tpy10eMKOCTh JUCHUILIMHBI 110 Y4€0HOMY ILIAHY 3 81
AYyIMTOPHBbIE 3aAHITHS: 1,33 35,91
Jlexmmm (JIek) 0,89 24,03
[TpakTueckue 3anstus (113) 0,44 11,88
Jlaboparopus - -
CamocTositesibHas padora (CP): 1,67 45,09
Pedepar 1,11 29,97
CaMOCTOSITETbHOE N3YYCHHE PA3JICIOB JUCITUILINHBI 0,56 15,12
Buja xoHTpoJs: 3a4er - -

AHHOTaIII/Iﬂ paﬁoqei/i nporpaMmsbl JTUCHUIIJIMHBI «TexHoJI0rusl OCHOBHBIX MaTepuajaoB
COBpeMeHHOﬁ IHEPIre¢TUKU U OCHOBBI paunaunonﬂoﬁ 0e30MmacHOCTH»
(51..23)

1. Heap aucUMIVIMHBI — CO3JaHHE Y CTYICHTOB OOIIEed TEOopeTU4YeCKOW u
METO/I0JIOTMYECKOM 0a3bl 3HAaHUM B 00JIACTM XMMHUHU U TEXHOJIOTMM MaTepualioB COBPEMEHHOMN
SHEPreTHKH, BKIIOYAIONIEH MpeICTaBlIeHUs O HIMPOKOM CIEKTpE IMPOU3BOJACTBEHHBIX 3ajad,
BXOJMLIUX B IMpEAebl UX KOMIIETEHLIMH, OCHOBAaX M B3aUMOCBS3U HCIOJb3YEMbIX METOJOB U
BapUaHTaX UX MPAKTUUYECKOIO MPUMEHEHHUSL.

3amauy JUCHUILINHEL:

- dopMupoBaHue y OyaylmIMX CIEIHAIMCTOB TEOPETHUYECKUX 3HAHWUN B 00JIacTH
XMUMHUYECKON TEXHOJIOTUU MAaTEPUaJIOB COBPEMEHHON YHEPI€TUKH;

- (opMmupoBaHHE TPEICTABICHUS OO0 OCHOBHBIX TEXHOJOTHYECKHX MpoIeccax u
00Opy/IOBaHUH, HCIIOJIB3YyEMOM Ha MPENNpUATUSAX SACPHON OTpacid U B IPOU3BOJICTBE
MaTepHUaJIOB COBPEMEHHON IHEPTETHUKHU;

- (dopmupoBanue 0a3bl TEOPETHYECKUX 3HAHWW B 0O0JIACTU OCHOBHBIX 3a51a4
paaralvoOHHON 6€30IaCHOCTH U METO/I0B UX pealIM3alllH.

2. B pesyabraTre wu3y4YeHHs [JUCHUILIMHBI OO0y4yalwummiicss 1O Mporpamme
CIEeNNATUTETA J0JI/KEeH:

001a0amsb CIETYIONTUMHA KOMITICTCHITUSIMU

— CIIOCOOHOCTBIO UCMOJIb30BaTh MaTeMaTHYECKUE, €CTECTBEHHOHAYYHbIE U UH)KEHEPHbIE
3HAHMS JUIsl pelieHus cBoeil nmpodeccuonanbHoi aearenbHoctu (OIIK-1);

— CHOCOOHOCTBIO paboTaTh C HAYYHO-TEXHHYECKOM M IATEHTHOW JUTEpaTypoll Hu
WCIIOJIb30BaTh TOJY4YEHHYI0O HH(GOPMAIMI0O TPHU OCYIIECTBICHHUH CBOEH mMpodeccuoHaIbHOM
nesrenpHocTH (OI1K-4);
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—  CHOCOOHOCTBIO K peHIeHHI0 NpOo(EeCCHOHATBHBIX IPOU3BOJCTBEHHBIX 3ajad,
BKITIOYAIOIUX Pa3paOb0TKy HOPM BBIPAOOTKH M TEXHOJOTHMYECKHX HOPMATHBOB PACXOJIOBAHHS
CBIPbS, ~ MaTepHajoB W  DHEPreTUYECKHX  3aTpaT, COBEPIICHCTBOBAHUE  KOHTPOJIS
TexHoyioruyeckoro mpouecca (I1K-2);

— CcIIOCOOHOCTHIO aHAJIU3UPOBATh TEXHOJIOTMUECKUN MPOLECC, BBIABIATh €r0 HEJOCTAaTKU
1 pa3pabaTbIBaTh MEPOIPUATHS 1O ero coBepiieHcTBoBanuto (11K-3);

— CHOCOOHOCTHIO NMPUHUMATh KOHKPETHOE TEXHUYECKOE DEIIEHUE C yYETOM OXpaHbI
Tpyla, paIualoOHHON 0€301IaCHOCTH U OXpaHbl OKpyKaroten cpenst (ITK-4);

— TOTOBHOCTBIO HCIIOJIb30BaTh JICHCTBYIOIIME HOPMATHUBHBIC JOKYMEHTHI B OOJIACTH
paauanmoHHou u siaepHoit 6e3omacHocTH (ITK-8);

— cmocoOHOCThIO K pa3paboTKe IUIAaHOB M MpOorpaMM IPOBEIEHUS Hay4dHO-
HCCIIEI0BATENIbCKUX Pa3padOTOK, BEIOOPY METOJIOB U CPEJICTB petieHust HoBbIX 3a1ad (I11K-9);

— TOTOBHOCTBIO HCIOJB30BaTh METOJBI OIICHKH PHCKAa W pa3padarbiBaTh MEPHI IO
obecrieueHni0 0€30MacHOCTH pa3padaThIBAEMbIX HOBBIX TEXHOJIOTUH OOpamieHus ¢ 00beKTaMu
npodeccronanbHoM nesrenbHocTy (1TIK-11);

— CHOCOOHOCTBIO  YNPABJIATh JCHCTBYIOUIMMHU TEXHOJIOTMUECKUMHU IPOLIECCaMU,
00eCTeYnBarOIMMH BBIITYCK MPOIYKIIMY, OTBEYAIOIIEH TpeOOBaHUAM cTaHAapToB U phiHKa (ITK-
15);

— CIHOCOOHOCTBIO K HCIOJIb30BAHUIO COBPEMEHHBIX CHCTEM YIPABICHUS KayeCTBOM
NPUMEHUTEIFHO K KOHKPETHBIM YCIIOBHSIM TPOUW3BOJICTBA HA OCHOBE MEXKIyHAPOIHBIX
crannapros (I1K-16)

3nams:

— OCHOBHBIE CTaJIUH SJCPHOTO TOIIMBHOTO IIHKIIA;

— DKOJIOTHYECKHE MOCIENCTBH dKCITyaTanuu ADC;

— 3akoHbl P® M HOpMAaTWBHBIE JOKYMEHTHI I0 HCIOJb30BAHUID ATOMHOW 3HEPIUH,
paauamoHHON 0€30MacHOCTH U 0OPAIEHUIO ¢ PAAMOAKTUBHBIMU OTXOJaMU;

— XHMHYECKHE TPOIECCHl IPH BO3ACHCTBUN MOHMU3HUPYIOMIETO M3IYyYCHHUSI Ha BEIIECTBO,
OCHOBBI JJO3UMETPHUH U JO3UMETPUIECKOTO KOHTPOJIS;

— NPUHIUIHAIBHBIE OCHOBBI U OCOOCHHOCTH IPOIIECCOB, MCIIOIB3YEMbBIX B TEXHOJOTHH
MaTepHAIOB COBPEMEHHOM SHEPTETHKH,

— anmapatypHoe o(opmiieHHE U TMOCJIEeI0BaTEIbHOCTh NOCTPOEHUS TEXHOJIOTHYECKHX
CXeM JUIsl PEIICHUs 3a7a4, CBSI3aHHBIX ¢ pernieHueM 3amad nepepadotku OAT u obOpamenus ¢
PAO, npou3BoaCTBa pEIKUX 3JIEMEHTOB, CTAOUIBHBIX U30TOTIOB U 0COO0 YHCTHIX BELIECTB.

Ymemo:

— HCIIOJIB30BaTh TIOJTYYECHHBIC 3HAHUS JIUIsI OLIEHKH BO3MOKHOCTH CTPOUTEIHCTBA HOBBIX
ADC, pacdera OPHEHTHPOBOYHBIX KAIMMTAIBHBIX 3aTPAT U AKCIUTyaTAaIIHOHHBIX PACXOJIOB;

— OLIEHMBAThH Pa/IMallMOHHYIO OMIACHOCTh PAJUOHYKIINIOB U MaTepUaOB;

— TpUMEHATH 0a30Bble 3HAaHWS B OOJNAaCTH XHMHH M TEXHOJOTHH MAaTepHajoB
COBPEMEHHOM DJHEPreTHKH /IS pEHICHHs KOHKPETHBIX 3aJjad W  COBEPUICHCTBOBAHHS
AKCTUTYaTUPYEMBIX TEXHOJIOTUIECKUAX CXEM;

— BBINIOJIHATH PACYCTHBIC OIICHKHM OCHOBHBIX XapaKTCPUCTHK, IPUMEHSIEMBIX B
TEXHOJIOTUU MaTE€PHaJIOB COBPEMEHHOW YHEPT€THKH;

— ompenensaTh TpeOOBaHMS K HCIOJIb3yeMbIM PAa0OYUM BEIIECTBAM U ONTHMAJIBHBIC
YCIIOBHSI OCYIIECTBIICHHSI TIPOIIECCOB, TPUMEHIEMBIX B TEXHOJOTHH MAaTEPHAIOB COBPEMEHHON
SHEPTETUKHU.

Braoemy:

— OCHOBHBIMHM TEXHOJIOTHYECKHMH crioco0aMu mnepepaboTKU ypaHCOJEPIKAIIEro ChIphs,
€ro BBIIENCHUIO ¥ 0GOTAIEHHIO 10 H30TOoNy —° U;

— HaBBIKAMH pacyeTa J03bl B pab0ounX MOMEIICHUAX U JI030BBIX Harpy30K Ha MEPCOHAIL.

— OCHOBaMH BHIOOpa OTIENBHBIX CTAJAWN W PAIMOHAIBHBIX TEXHOJOTHYECKUX CXEeM
MIOJTyYCHHUsI MaTEPHAJIOB COBPEMEHHOM YHEPreTUKH, COUYCTAHNS MMEIONINXCS U CO3/IaHHE HOBBIX
CXEM;
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— HaBbIKAMHU pacyeTa, CPAaBHUTEIBbHON OLICHKM M IOMCKAa ONTUMAIbHBIX IapaMeTpoB
IIPOLIECCOB, IPUMEHSAEMBIX B TEXHOJIOTUM MAaTEPUATIOB COBPEMEHHOMN YHEPIeTUKH;

— OCHOBaMU aHaJIM3a COBPEMEHHBIX TEH/IEHIUN B TEXHOJIOTUU MaTepUaioB COBPEMEHHOM
SHEPreTHKHU.

3. Kpartkoe cogep:xaHue Q1 CUUINIMHbBI

Mopayasb 1. BBeieHue B TEXHOJIOTMI0 MaTepUaI0B COBPEeMEHHOI YHepreTHKH

1.1. OcHOBHBIE MOHATUS ATOMHOM SHEPTreTUKU

[IpousBoacTBO ANIEKTPOIHEPT U Ha TEIJIOBBIX JNEKTPOCTAHLIMSIX,
TUAPODJIEKTPOCTAHIUSAX M aTOMHBIX  ayekTpocTaHiuax (ADC), uX cpaBHEHUE IO
HSKOHOMMUYECKHUM M 3KOJIOTHYECKUM NOKa3aTeNsIM. SiepHble SHEepreTu4eckiue yCTaHOBKU — TUIIBL,
XapaKTePUCTUKH, TMPUHLUUIHUAIBHBIE CXEMBbl, MEPCIEeKTUBBl HCIOJIb30BaHUS. SnepHbIN
tormuBHbIN 1Mk (ATL]) — ocobGenHocTn TexHonoruit pasznuunbix craguii SATLl, orpacim
MpOMBIIUIEHHOCTH, oOciyxuBaromue ATL, Bemymas ponp xumuyeckor texHosoruu B ATL,
Borpocsl 3kosioruu B ATLL. Jemssmmecs marepuansl. KOHCTpyKIHMOHHBIE MaTepHaibl UL
aTOMHOM 3HEpPreTuku. B3aumoaencTBue N3Iy4eHU ¢ peakTOPHbIMU MaTepuanamu. TexHOIoTHus
U IpUMEeHeHue o0oramieHHoro ypana. OCHOBHBIE BU/IbI /IEPHOTO TOILJIMBA.

1.2. OO0pamenue ¢ paJdOaKTUBHBIMU OTXOJaMH M BOIPOCHl  paJAMALIMOHHOU
0e30MacHOCTH

[TepepaboTka otpadortasmiero sigmepuoro tomina (OST) u moBTOpHOE MCIOJIB30BAHUE
nemsimuxcst MarepuanoB. OOpamienune ¢ pamumoaktuBHbIME oTxomamu (PAO). BosneiicTtBue
npeanpusatuil ATL] Ha yenoBeka u okpyxarouryro cpeny. besomacnocts npenmpustuin ATLI.
Konuenuuu 6e3omnacHoro peakropa. MexayHapoJHOE COTPYIHUYECTBO B @aTOMHOM HEPIeTUKE.

Mopayasb 2. OcHOBBI paiuALMOHHOI 0€30MACHOCTH ¥ IPMMEHeHUe PAIMOHYK/JIUA0B U
U3JIyYeHu il

2.1. IlpuMeHeHue paJuoOHYKIMIOB U OOIIKE 3a/1a4M paAuallMOHHON 6€30MacHOCTH

Panuonyknuniel u aromHas sHepreTuka. OTKpbeITHE paAMOaKTUBHOCTU. Peakuuu neneHus
PaIMOHYKIIMIOB U SIAEPHBIN peakTop. SAnepHas sHepreTrka. B3zaumMoaencTBue HOHU3UPYIOLIETO
U3JIy4yeHUsl C BellecTBOM. PajnuanuoHHas XuUMHS, KaK 4YacTh XUMHH BBICOKMX SHEPrui, ee
3amaun. OOmMe 3agaud paAvallMOHHOM Oe3omacHOCTU. EcTecTBEHHBIE M HCKYCCTBEHHbBIE
pamuonykinuael (PH) B okpyxatomieit cpeae. OTKpBITbIE M 3aKPBIThIE UCTOYHUKU H3TYYECHHUS.
Paguanuonsbiii (oH M BKJIaJ B HEro pPA3IMYHBIX COCTaBISIOLIMX. ATOMHAs SHEpreTuka u
npoOieMa pauoakTUBHBIX 0TX0/10B. [IpoOaemMbl 0XpaHbl OKPYKAIOIIEH CpeJibl.

2.2. NoHu3upyroliee U3Jy4deHUue U €ro B3auMOJICCTBUE C BEIIECTBOM

B3aumopnelicTBue 3apsyk€HHBIX 4YacTULl C BEHIECTBOM. BzaumopelcTtBue (QOTOHOB C
BELIECTBOM. [I€TEeKTOpHI JUIsl pEruCcTpallii U CIIEKTPOMETPUH allb(a-u3IydyeHus], IEeTEKTOPbI AJis
peructpanuu 6era- U raMMa- u3iiydeHui. Jlo3uMeTpusi HOHU3UPYIOLIEr0 U3Iy4Y€HUs — BHEIIHEE
U BHYTpEHHEE 00JyueHue Yes0OBEKa, SKCIIO3UIIMOHHAS J103a, MOIJIOIIEHHAs U 3KBUBAJCHTHAs
N03bl, TIOHATHE O JOIYCTUMBIX YPOBHSAX OOJIy4E€HHs, J€TEPMUHUPOBAHHBIE U CTOXaCTHYECKUE
abdexTh, 1030BbIE  KOIPPUIUEHTHl PATUOHYKIHUIIOB, METOJABl OMNPENCICHHUS JI03bI B
nabopaTopum.

2.3. OcunoBnble HopMaTuBHbIE JoKyMeHTHl HPB-99/2009 u OCIIOPBE-99/2010.

HopmupoBanue [1030BOM Harpy3kdu Ha 4YesloBeKa. [IpuHIMOBI  paJdaliMOHHOU
6e3omacHocti. Hopwmbl panmanuonHoit Oe3omnacHocTH. OOnydeHue nepcoHana. OCHOBHBIE
cCaHUTapHble TMpaBwia oOecnedyeHus paavanuonHod oOesomacHoctn OCIIOPB.  Pacuer
3¢ ¢deKTUBHOW MOIIHOCTH J03bl B Jjaboparopuu. OOmyueHue HaceneHus. Mepbl 10
orpaHuueHuio oOmyueHus HaceneHus. llpenenst no3 st HaceneHus. llpenensl rogoBoro
MOCTYIUIEHUs JuIsi Bo3Ayxa M Bojbl. [lonstue o0 ypoBHe BMemarenbcTBa. MeTobl
paZvalliOHHOTO KOHTPOJIS. 3alluTa NalueHTa B 1JIepHON MeAUIIMHE.

2.4. OU3UKO-XUMHUYECKAs CTaMs B3AaMMOICUCTBHS U3TYyUCHUS C BEIIECTBOM.

OcHOBHbIE TOHSTUS XUMHUM BBICOKMX DJHEPIMM — DJIEKTPOHHAs aKTHUBAlMs,
BO30YXKJICHHbIE MOJIEKYJIbI, MOHBI, PaJMKajbl, MOTJIOIIEHHAs 033, PaJuallMOHHO-XUMHYECKUE
BBIXOJIbl, pAJAMALIMOHHAS YYBCTBUTEIBHOCTb M CTOMKOCTb, pAAMOJIM3, KIACCHU(pHUKALUS
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MOHM3UPYIOIINX  M3JIy4yeHUH.  DHEpPreTMYecKuid  CHEeKTp  BbIOMBAEMbIX  DJIEKTPOHOB.
Bo30yxnennsie yactuupl. [loBeeHNE 37€KTPOHOB B HEMOJSPHBIX M MOJSPHBIX MOJIEKYISIPHBIX
KUJKUX U TBEPJbIX Cpeaax.

2.5. PaauaninoHHO-XUMHYECKUE TPOOIIEMBI SIIEPHON SHEPTETUKH.

Pamnonn3 Boxpl. Pagmosn3 BOOHBIX pacTBOPOB. Panuonn3 OpraHM4ecKuX BELIECTB.
Jlo3uMeTpusi HOHU3HPYIOIIUX U3ITYy4eHHUH.

2.6. PagnoakTUBHEIE OTXO/BI.

CanuTtapHble TmpaBuia oOpamieHus ¢ paavoakTuBHbiIMM — oTxoxamu  CIIOPO.
Knaccugpukanus PAO, cknaaupoBanue u cucrema nepepadotku PAO. Konpunumonuposanue
PAO. Bpemennoe u oxonuarenbHoe 3axopoHenune PAOQO. Pammanmonnas 06e30mMacHOCTh MpH
obparmenuu ¢ PAO.

Moayasb 3. Xumnueckasi TEXHOJIOTHS PeAKHX 3J1eMEHTOB

3.1. Penkune anemMeHThl B COBPEMEHHOM SHEPTETHKE.

SnepHast sHepreTuka, €€ CbIpbeBOE OOECIeYeHHe, MHPOBOE HHEPronoTpedieHue,
OCHOBHbIE TeHJeHIMH. HanpaBneHnus u3aMeHeHus: sHepronoTpeOiaeHus U npou3BoacTBa. Penkue
AJIEMEHThl KaK TeOXMMHMYECKOE M TEXHOJOTMYecKoe NOoHsATHE. MuHepanbl M pyabl PeaKuX
METaJJIOB, WX XapaKTEPUCTUKH, IOATOTOBKA PYAHBIX KOHLEHTPATOB K IPAKTUYECKOMY
UCIIOJIb30BAHUIO. SlnepHble U HesJepHble O00JacTH NPUMEHEHHUs JUTHUS, OepuUIMs, YypaHa,
LUUPKOHMS, radHUS U IPYTUX PEIKUX METAJLIOB.

3.2. TexHOJIOrUs U3BJICUEHHUS] PEAKUX DJIEMEHTOB.

Pa3noxxenne pyaHbIX KOHLUEHTPATOB. MeTO/1bl BCKPBITHS Py — BBICOKOTEMIIEPATYPHBIMH,
BbIIIENIAYMBAHKUE, «CyXue» MeToJbl. KOoHLEHTpupoBaHHE pENKHX 3JIEMEHTOB M pa3JielIeHue
OJIM3KHUX MO CBOMCTBAM PEIKUX 3JIEMEHTOB C UCIIOJIb30BAaHUEM METOJ0B SKCTPAKIUU U COPOLIMH.
HNonoobmennast xpomatorpadus. IlpuHuunuanbHas cxeMa KOMIUIEKCHOW mepepaboTku
rpynnoBoro koHuneHtpara P33. TlonydyeHne MHAMBUAYaJIbHBIX COEIMHEHUN PEIKUX METAJUIOB
WM UX CMECEH B MPOMBIIIJIEHHOCTHU (TEXHOJOTHYECKUE CXEMBI).

3.3. [Ipou3BoACTBO M paiHUPOBAHKE METAIOB M CIUIABOB, IIPOM3BOJICTBO MU3ICIIUNA U3
HUX.

CreneHp 4YUCTOTHI SACPHBIX MATEPUANIOB, IMOJIYYEHHE TBEPAbIX COECIUHEHUH peaKuX
METAJJIOB. DJIEMEHTHI, MOAXOASAIIME JUIsl HCIOJIb30BaHUA B KauyeCTBE KOHCTPYKIIMOHHBIX
MaTtepuajoB B sIAEpHOM peaktope. HelTtponnsie siapl. HeoOxomumas CTENeHb OYHMCTKH
(momyctumble copaepxkaHus). MeToapl OYMCTKH - OcaxAeHue, Kpuctaumzanus. CrnocoObl
apduHaKHONU OUUCTKHU ypaHa. [lepokcunnas, kapOuaHas OUMCTKU, SKCTPAKIMOHHBIN appuHax.
HocrounctBa u Henoctatku. MoaunHoe paduHUpoBaHHME LUpPKOHMS. YucroTra 35eMeHTa B
UCTOpUU YypaHa u UupkoHHs. [losyueHue peakux MeETaIOB B CBOOOJHOM COCTOSIHUH.
Meramiorepmust U snektpoin3. O6paGoTKa peakmx MeTamioB. MommmHoe paduHHpOBaHHE,
MTOPOIIKOBAsi METAJUTYPrusl U IJIaBKa.

Mopyas 4. Texnosiorusi 0c000 YMCTHIX BelleCTB

4.1. BBeneHue B TEXHOJIOTHIO 0CO00 YHCTHIX BEIECTB.

CriocoObl BbIpa)K€HHs CTENEHN YUCTOTHI BellecTB. [[oHATHS «MUKpOTIPUMECH» U «0C000
guctoe BemecTBo» (OCYH). CoBpeMeHHBIN JOCTUTHYTHIA YPOBEHb YHCTOTHI BeliecTBa. Biusaune
BHEILIHUX 3arpsi3HEHUN Ha Mpolecchl INyOOKoN ouucTku BemiectBa. [loHsTHe KodpdumeHTa
MHTEHCUBHOCTU OYHMCTKHU. Juddy3uoHHas MoOJenb 3arpsA3HEHUs U3 BHEIIHETO HCTOYHHKA.
Mopnenb NOCTYIUIEHUS TNPUMECH W3 BHEIIHEr0 HUCTOYHUKA [0 MEXaHU3My pacTBOPEHMSL.
Knaccudpukanus meronoB riyOokoil ouucTku BemiecTB. OOmias xapakTepuCTHKa METOJIOB
rJ1yOOKON OYMCTKHU BEIIECTB.

4.2. XuMH4ecKue METO/Ibl MOIY4YE€HHs 0CO00 YUCTHIX BEILIECTB

OcHOBHbIE BapuaHThl XUMUYECKHX METOJOB U OLIEHKAa UX MPEIENbHBIX BO3MOKHOCTEH.
CyIIHOCTh XUMHUYECKUX TPAHCHOPTHBIX peakuuil. [lepeHoc BellecTBa MOTOKOM Ia3a-HOCUTEIS.
[Tepenoc BemecTBa MosekysipHoi nuddysueit. [lepenoc BemecTBa MOCPEICTBOM KOHBEKITUH.
[IpenmymiecTBa U HEAOCTATKU XMMHUECKUX METOJIOB MOIY4YE€HUS 0CO00 YUCTHIX BEIIECTB.

4.3. OU3MKO-XMMUYECKHE METOAbI TIOJIYYEHHsI 0CO00 YHUCTHIX BEIIECTB
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JlucTUIUISIIMOHHBIE MeToibl. PekTudukanus kak MeTo] riyOOKOH OYMCTKU BEIIECTB —
TEOPETUYECKUE OCHOBBI PEKTU(UKALNN pa30aBIEHHBIX PaCTBOPOB, OCHOBHBIE XapaKTEPUCTUKH,
anmnapatypHoe o(GOpMIICHHE, BIMSHHE 3arpsi3HSIONIETO JEHCTBUS MaTepuaia amnmnaparypbl Ha
rIIyOMHY OYMCTKH BELECTB, MOJIEKYJISIpHAs AUCTUIUISILIMS, TEXHOJIOIMUECKUE CXEMBbI MOJIy4YeHUs
BemecTB OCY. [losryueHue ra3oB BbICOKOW YUCTOTHI METOJIOM KPUOT€HHON pEKTU(PUKAIIY.

ANCOpOLIMOHHBIM METOJ] — TEOPETUYECKHE OCHOBBI pa3[elIeHHs CMece MeTOJI0M
aacopOuuu, pacyeT JUMHAMUKU aJcopOLMM MUKponpuMeced mpu IIyOOKOH OYHUCTKE,
ancopOeHThl, MCIOJIb30BAaHUE METOJAa IPU IIYOOKOH OYHCTKE BEILIECTB, TEXHOJIOIMUYECKHE
CX€MbI IITyOOKOHM 0YMCTKH ra30B B Ipoleccax MPOU3BOJICTBA JIETKUX U30TOMOB.

HNonooOmennbiii MeToa. TeopeTuueckre OCHOBBI pa3/iefieHUs CMeceid METOJ0M MOHHOTO
obmena. OOmuMii MOIX0/ K CHHTE3Y HOHOOOMEHHBIX cMoJI. MoHOOOMEHHAs! TEXHOJIOTUS OYUCTKU
BOJibl. [IpuHIMMMANBHBIE OCHOBBI TEXHOJOTHU OYHCTKUA >KUJKHX PAJMOAKTUBHBIX OTXOJOB
METO0/I0M HOHHOTO OOMEHa.

Kpucramnmmzanumonneie metoapl. PU3MKO-XMMHUYECKHE OCHOBBI MeTona. HopmanbHas
HampaBJIEHHAs KpuUCTaulM3alus. MHOrokpaTHas HamlpaBlieHHas KpucTaluin3alus. 3O0HHas
nepekpucrainzanus. OOmui aHaau3 TEXHUYECKUX CPEICTB U METOJOB 30HHOW IJIaBKU IMPHU
MIPOM3BOJICTBE TYIOIJIABKUX M XMMUYECKH aKTHUBHBIX METAJJIOB JUUIsl COBPEMEHHON AHEPreTHKH.
OCHOBBI TEXHOJIOTHH 3JIEKTPOHHO-TY4€BON 30HHOMU IJIaBKU UPKOHMUSL.

Monayasb 5. TexHoJsiorusi u30T0N0B

5.1. Pa3zgenenue u30TOoNOB METOAOM PEKTHU(PHUKALIUH.

Pextuduxamus Boapl Kak crnocoO pazjeneHus u30TonoB. OOMIHOCT U pa3jiuyue B
3a/layaX KOHLIEHTPUPOBAHMUS H30TONOB BOJOpoja U kuciopoma. OcoOEHHOCTH BaKyyMHOM
pextudukauuu Boabl. HwuskoremneparypHas pektuduxanus CO MeTaHa Kak CrocoObl
pazaenieHus U30TOIOB Yriepoja; pa3/iejeHHue M30TONOB a30Ta M KUCIOpojaa peKTuduKaiuen
NO; pasnenenue wuzoTonmoB ©Oopa pektuduramuerdr BF;. OcoOeHHOCTH  TEXHOJOTHH,
anmnapatypHoe o(opMIIEHIE, TEXHOJIOIMUYECKUE CXEMbI, IPON3BOJACTBEHHbIE YCTAHOBKHU.

5.2. Pa3zgenenue M30TONOB METOJOM XMMHUYECKOTO MU30TOITHOTO OOMEHa.

Oco0OeHHOCTH MeTOJa XMMHMYECKOro M30TONHOro oOMmeHa. Pa3jneneHue M30TONOB B
CUCTEMaX <CGKUIKOCTb-Ta3» Ha IpHUMepax TEXHOJOTUHU pa3fesieHUs] M30TOINOB YIiiepoja, a3ora,
Kuciaoposaa, Oopa W KpeMHusa. PasneneHue M30TONMOB B CHUCTEMAX «KHAKOCTb-)KHJIKOCTB» —
amMalbraMHbll CHOoco0 pa3ziereHus] U30TONOB JIUTHS, Kajus, Kajlblus, MarHus. Paznenenue
M30TONOB METOJIOM B CHCTEMAX <OKUIKOCTh-TBEpAas (paza» Ha MpUMepax pas/ieleHUs] U30TONOB
azora U Oopa. OCOOEHHOCTHM TEXHOJIOTHH, ammapaTypHoe OQGOpMIICHHE, TEXHOJOTUYECKUE
CXEMBbI, IPOU3BO/ICTBEHHbIE YCTAHOBKH.

5.3. Paznenenne n30TonoB BOIOPOAA

Pa3nenennie u30TOMOB BOAOpPOJAa METOAOM peKTU(UKALIMM — KOHLEHTPUPOBAHHE
JIEUTEpUsi METOJaMH PEKTHU(PHUKAIMKA BOJBI, pPEeKTU(PHUKAIMM aMMHaKa, HU3KOTEMIIEPATYpPHOU
pextudukanuu Bojopoja. Pa3zgenenue u30TonoB BOJOPOJAa METOJOM XMMHUYECKOTO OOMEHa B
CUCTEMaX  «BOJA-BOAOPOI», <(CKUIKUH aMMHaK — BOJOPOI», JBYXTEMIEPATYpPHbIM
CepOBOAOPOAHBIM  MeToJIoM. (OCOOEHHOCTH TEXHOJOTHH, ammapaTypHoe OQOpMIICHHUE,
TEXHOJIOTUYECKHE CXEMbI, TPOU3BOICTBEHHbIE YCTAHOBKH.

4. O0beM yueOHOMH TUCHMIIHHBI

Buj yuebHoii paboTs Bcero Cemectp
5 7 8 9
3E |Axan.| 3E |Axan.| 3E |Axan.| 3E | Axkan.| 3E | Akan.
4. 4. 4. 4. 4.

Obmas TPYIOEMKOCTE | oy | 795 2 7 6 216 6 216 8 288

JTHMCUATIIINHBI
KonrakTHas padora

— ayAUTOPHbIE 8,39 | 302 0,89 32 2,5 90 2,5 90 2,5 90
3aAHATUA:

Jexiuu 4,445 | 160 |0445| 16 | 1,33 | 48 | 1,33 | 48 | 1,33 | 48
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[IpakTHueckue
3anrstug (113)

3,945

142

0,445 | 16

1,17 | 42

1,17 | 42

1,17 | 42

CamocTosiTeILHast
pabGora

10,61

382

1,11 | 40

2,5 90

2,5 90

162

KonTtaktHas
CaMOCTOSITENbHAs
pabota

CaMocCTOATENBHOE
H3Yy4EHHUE pa3IeiioB
JUCLUIIJIMHBI

10,61

0,2

381,8

0,2

39,8

2,5
90

2,5
90

4,5
162

Bujabl KOHTpOJIA:

3auger

DK3aMeH

1 36

1 36

1 36

KonrakTHass padota
—  NIPOMEXYTOYHAasi
aTTecTalus

IloaroroBka k
IK3aMeHYy.

1,2

106,8

0,4

35,6

0,4

35,6

0,4

35,6

Buja urorosoro
KOHTPOJISA:

3auger

DK3aMeH

DK3aMeH

DK3aMeH

Buj yuebHoii paboTh

Bcero

Cemectp

7

3E

AcTp.

3E | Actp.

3E | Actp.
9.

3E | Actp.

3E | Actp.

OO01as TpyI0eMKOCTh
JIMCIUTIIAHBI

22

594

6 162

6 162

8 216

KonrakTHas pabdora
— ayJIUTOPHBIE
3aHITHS

8,39

226,5

0,89 24

67,5

67,5

67,5

Jlexun

4,445

120

0,445 | 12

1,33 36

1,33 36

1,33 36

[IpakTHueckue
3anstug (113)

3,945

106,5

0,445 | 12

31,5

31,5

31,5

CamocTosiTeLHast
pabGora

10,61

286,5

1L,11 | 30

67,5

67,5

121,5

KonTtaktHas
CaMOCTOSITENbHAs
pabora

CaMocCTOATENBHOE
H3Yy4EHHUE Pa3IeiioB
JUCLUIIJIMHBI

10,61

0,15

286,35

0,15

29,85

2,5
67,5

2,5
67,5

4,5
121,5

Bujabl KOHTpOJIA:

3auger

DK3aMeH

1 27

1 27

1 27

KonrakTHass padoTa
—  NIPOMEXYTOYHAasi
aTTecTalus

IloaroroBka k
IK3aMeHYy.

0,9

80,1

0,3

26,7

0,3

26,7

0,3

26,7

Buja urorosoro
KOHTPOJISA:

3auger

DK3aMeH

DK3aMeH

DK3aMeH

AHHOTANUA pado4yeil NPOrpaMmMbl AUCHUIIMHbBI
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«MeToabl AHAJIMTHYECKOT0 KOHTPOJISI B IPOU3BOICTBE MATEPUAJIOB COBPEeMEHHO0i
snepretukn» (b1.6.24)

1. Heasb qucuMmaMHbl: cOPMHUPOBATH Y OYyIYIIEro CIENHAINCTa JOCTATOYHO MOJHOE
NpPEJCTaBICHHE O METOJaX aHAIUTHYECKOTO KOHTPOJIS B MPOU3BOJCTBE MAaTepHajoOB
COBPEMEHHOW HHEPreTUKH C BBIBICHHEM €ro CHenu(UKd IS psAAa  TeXHOJOTHYECKUX
MPOIECCOB, TAKMX KaK PaIHMOXHMUYECKOE MPOU3BOJCTBO, IMOJYYCHHE HW30TOIMHOOOOTANICHHOM
MPOIYKIIHH, 0CO00 YHUCTHIX BEIIECTB, TEXHOJIOTHS PEAKHX JIEMEHTOB.

2. B pesyabTtare wu3yYeHHs AUCHMIUIMHBI OOydawumiics Mo mporpamme
CHEeNMATUTETA JOJI/KEeH:

001a0amp CAEAYIONTUMHA KOMIIETEHITUIMHA

— CIOCOOHOCTh HCIIOJIB30BaTh MAaTeMaTHYECKHE, €CTECTBEHHOHAYYHBIE W WH)KCHEPHBIC
3HAHMS JUIsl pelieHus cBoeil nmpodeccuonanbHoi aearenbHoctu (OIIK-1);

— CHOCOOHOCTh MPO(PECCHOHAIBHO HCIOJIb30BaTh COBPEMEHHOE TEXHOJIOTHMUYECKOE U
aHAJIMTUYECKOEe OOOpylOBaHUE, CHOCOOHOCTh K IIPOBEJICHUIO HAy4YHOTO HCCIEIOBaHUSA H
aHaJIM3y MOJIy4YEHHBIX MpU ero nposeaeHuu pe3ynbraroB (OIIK-2).

— CIIOCOOHOCTH aHAIM3UPOBATH TEXHOJIOTUYECKHUI MPOIIECC, BBISIBIISATH €r0 HEJAOCTATKH H
pazpabaThiBaTh MepopusATUs 1o ero cosepuieHcTBoBanuo (I1K-3);

— CIOCOOHOCTH CaMOCTOSITENIFHO  BBITIONHSTH HCCJICIOBAaHHUS C  HCIOJIB30BAHUEM
COBPEMEHHOH ammapaTypbl U METOJIOB MCCIIEOBaHUs B 00s1acTU 00BEKTOB MPO(ecCHOHATbHOM
NEATeNbHOCTH, TPOBOAWTH KOPPEKTHYIO 00pabOTKy pe3ylbTaToB ¥  yCTaHaBIMBATh
anexkBaTHocTh Mojenent (I1K-10);

— CHOCOOHOCTb  YNpaBJISATH JEHCTBYIONIMMH  TEXHOJOTHUYECKUMH  IIPOIECCaMH,
00eCTIeYnBarOIMMH BBIITYCK MPOIYKIIMY, OTBEYAIOIIEH TpeOOBaHUAM cTaHAapToB U phiHKa (ITK-
15);

B pesynbrate u3y4eHus: AUCIUTUINHBI CTYACHT JIOJIKCH:

3nams:

— cnenu@uKy MPOBEICHHUS aHalN3a MaTepUAIOB COBPEMEHHON SHEPreTHKH C YUETOM
MPEBAPUTEILHOM MOITOTOBKH MTPOOBI M MEMIAIONINX (aKTOPOB;

— TEOpPETHYECKHUE OCHOBBI, OOJAaCTH TPUMEHEHUS, BO3MOKHOCTH, OTpPAaHHUYCHHS
MCTIOJIH30BAHMUS KQXKJIOTO METO/Ia [Tl aHaJM3a MaTepUaIOB COBPEMEHHOW YHEPTeTHKH.

Ymemo:

— OCYHIECTBIISITH BBIOOpP ONTHMAIBLHOTO METOAA Ui PEUICHHS KOHKPETHOH 3amaun
OTIpE/ICIICHHs COCTaBa BEUIECTBA IIPY aHAJIM3E MaTEPUAIIOB COBPEMEHHOW YHEPT € THKH;

— TPOBOJUTH pacyeT COCTaBa aHATU3MPYEMOIO BEIIECTBA TIPH HCIIOJH30BAHUH
Pa3IMYHBIX METOJIOB C YYE€TOM CIEIM(PHUKH aHAIN3a MAaTEPHAJIOB COBPEMEHHOMN SHEPTETHKH.

Braoemy:

— HaBBIKAMH CTaTHCTUYECKOW OOpabOTKH pPE3yJbTaTOB aHAIM3a C YYE€TOM CIeUU(UKU
MpPEeIBAPUTENbLHON  TMOATOTOBKUA MpOOBI, CIy4alHOM M  CHUCTeMaTH4ecKod MpuOOpHOit
MOTPEIIHOCTH, O0JACTH OTIPeNeNIIeMbIX KOHIICHTPAIIHiA;

— HaBBIKAMH ONpEICNeHHss W Yyd4era (PAKTOpoB, BHOCSIIUX OCHOBHOW BKJIAJ B
MOTPENTHOCTh AHAIIN3A,

— METOJaMH TIPOBEJCHUS SKCIIEPUMEHTa C NPUMEHEHHEM COBPEMEHHOH HaydHOU
anmapaTypsl, aHalii3a U 00pabOTKH pe3yIbTaTOB HKCIIEPUMEHTA.

3. KpaTkoe conep:kaHue TUCUMILIHHBI

MosayJib 1. PU3MKO-XUMHYECKHE METOIbI AHAJIM3A H30TONOB U 0C000 YHCTHIX BEIIECTB.

1.1. Cratucrtuyeckass o0paboTKa pe3ylIbTaTOB U METPOJOTMYECKHE XapaKTEPUCTUKHU Ha
IpUMepe METOJIOB aHaIM3a U30TONOB U 0c0o00 uncThix (OCY) BerecTs.

B nannom pasznene paccMaTrpuBaroTCS METObl CTaTUCTHUECKON 00pabOTKM aHanu3a Ha
npUMepax aHaln3a H30TOMHOIO COCTaBa BEHIECTB M HCIOJB30BAHHE JIOTApU(PMHUIECKOTO
pacrpeeneHus mpu 00paboTKe pe3ynbTaTOB aHAIM3a 0c000 YMCTHIX BemecTB. [I[puMeHnTensHo
K aHanm3y u3otonoB M BemecTB OCY paccMaTpuBarOTCsi METPOJIOTHYECKUE XapaKTEPHUCTUKH
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METO/I0B BBIIIOJHEHUS! U3MEPEHHM, COCTABIISIIOIINE TOTPEIIHOCTEN M CIOCOObI MX OLIEHKH, B TOM
YlClie YyBCTBUTEIBHOCTD U IIPEJIeNl 0OHAPYKEHUS KaK BaKHEUIINE XapaKTePUCTUKUA METOAA MTPU
aHaJIM3€ U30TOMTHOIO COCTaBa U 0COO0 YHCTHIX BELIECTB.

1.2. Meroasl aHanu3a 0co00 YHCTHIX BEIIECTB.

Pazgen mocBsimen wm3ydenuio cnenuduku  aHamusza BemectB  OCY.  Metonbl
MIPEIBAPUTENILHOTO KOHLIEHTPUPOBAHUSI MUKPOIIPUMECEH Kak Ipe/lBapUTeNibHas CTausl aHalIu3a
0c000 uncThiX BeniecTB. CriocoObl MPUMEHEHHST HeN30UpaTeIbHBIX, SIICPHBIX, KATATUTHICCKUX,
CHEKTPAJIBHBIX U XpoMaTorpaduyecKkux METOJOB JJIs aHalIu3a MHUKPOIpUMECE B BellecTBax
OCUY, a Taxxe.

1.3. Meroap! aHanu3a cTaOUIBHBIX U30TOIIOB.

OcoOeHHOCTEN HCIIOIB30BAaHUS MACC-CIIEKTPOMETPUH, JEHCUMETPUH, HHTEPPEpOMETPUU
U CIEKTPAJbHBIX METOJIOB JUIsl aHalli3a W30TOIHOro cocTaBa BemiecTB. [IoMHBIN M30TOMHBIN
aHaJIU3 BOJbI C HCIIOJIb30BAHUEM METOJa JBYX KOHCTAHT U KOMOMHAIIMU JEHCUMETPUUECKOTO U
CIEKTPAJILHOTO METOJIOB.

Mopysb 2. ®U3MKO-XMMHYECKHe MeTO/Ibl AHAIHN3A PeIKHX H PACCESIHHBIX 3J1eMEHTOB

2.1. OCHOBHbIE MOHATHUS AHAIUTUYECKOTO KOHTPOJISI B IPOU3BOACTBE PEAKUX JIEMEHTOB.

OcCHOBHbBIE TOHSTHUSI AHATUTHUUYECKOTO KOHTPOJSI B IPOU3BOJACTBE PEIAKUX 3JIEMEHTOB,
00BEKThl aHaau3a, OCOOEHHOCTH COCTABJIEHHS CXEM aHalli3a, BbIOOpa METOJOB aHalIu3a,
[PEBAPUTEIILHON MOJATOTOBKM MpoO, COJEpXKAIIMX PpEIKUe MEeTaulbl. ATTEeCTOBaHHbIE
METOJMKH aHaju3a OOBEKTOB IMEPEpadOTKH ChIpbS PEIKUX METAUIOB. BaXHOCTh KOHTpOJIS
COJIep’KaHus MPUMECEH, BIMSIOMINX Ha MOTPEOUTENIbCKHE CBOMCTBA MaTEPUAIOB.

2.2. OCHOBBI MUHEPAIOTMUYECKUX HCCIIEA0BAHUMN.

OcHOBHbIE IPUHILIMIIBI U METO/IbI TPAHYJIOMETPUUECKOT0 aHainu3a. OnTuyeckue cBONCTBa
MaTepuaJoB M METOJbl HUX UCCIeOBaHUS (CBETOBas M PEHTTEHOBCKas MHUKPOCKOIIUS;
ONTHUYECKas U JIOMUHECHEHTHas crekTpockonus). McciaenoBanue cTpyKkTypbl MUHEPAJIOB, Pyl U
MPOJAYKTOB UX MEepepadOTKu (OCHOBBI peHTTeHO(}a30BOT0 aHAIN3a, JIEKTPOHHON MHUKPOCKOIIHH,
nH(ppaKpacHO! CHEKTPOCKOIHUN).

2.3. OcoOeHHOCTH aHATTMTUYECKOTO OTIPEICTICHUS PEAKUX METAIIOB.

OU3NKO-XUMUYECKUE METO/IbI ONpPEACIeHUS TUTHsI. XUMHUYECKHE U (PU3UKO-XUMHUECKUE
METO/Ibl OIpEAETCHUs peaKo3eMenbHbIX 31eMeHTOB (P33). Metoasl onpeneneHus HUPKOHMUS,
radHus, HIOOUS, TaHTaJIA U ypaHa.

Moayas 3. Xpomarorpagusi H XpPOMaTo-MacC-CIEKTPOMETPUS B aHaJuU3e
MaTepHaIoB COBPEeMEHHON IHEePreTUKH

3.1 Xpomatorpaduueckue METOIbl B aHAJIN3€ MaTEPHAIOB COBPEMEHHOM 3HEPT€TUKU.

O6mHOCTF U crenuduKa MPoIEeccoB XpoMmaTorpaduyeckoro aHajiu3a MaTepuajioB
COBpPEMEHHOM »sHepreTuku. Teoperundeckue ocHOBBI Xpomarorpaduu. IlpeamoarotoBka u
CUCTeMbl BBOJa o0O0pa3LoB Npu XpomarorpapuueckoMm aHanuze. KaudecTBeHHbIM ra3zo-
xpomaTtorpauueckuil aHanu3. OKCKIIO3MOHHas Xpomarorpadpus. KuakocTb-KUAKOCTHAs
(pactpenenurenbHas) xpoMarorpadus. CBepXkpuTuueckast gironHas xpomarorpadus.

3.2. Macc-CneKTpoMeTpUsi U XPOMATO-MaCC-CIIEKTPOMETPUSI KaK METOJbl aHajlu3a
MaTepHaioB COBPEMEHHOMN SHEPTETUKH.

OcoOeHHOCTH NPHUMEHEHUS METOJO0B HWOHM3AIMM U1 IOJYYEHHs] Macc-CIIEKTPOB
MOJIEKYJISIPHBIX MOHOB U M3YyY€HUS BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN pa3InYHOW MPHUPOJBI.
du3nyecKkue OCHOBBI METOJAa MacC-CHEKTPAJIbHOTO paclaja OpPraHuYecKUX COEJUHEHHH B
peXHUME AIEKTPOHHON MOHU3auuu. [IpMHIMIIBI U TpUeMBbl onpeaeseHusT 00J1aCTH MOJIEKYIISIPHO-
MaccoBoro pacnpezeneHusi. [loHATHE «OCKOJOYHBIE UM  XapaKTEPUCTHUECKUE HOHBD».
@du3nyeckue OCHOBBI Macc-CHEKTpalbHO pacnajga. [loHsTe MeracTaOWiIbHBIE HOHBI U
MPUHIMIBI UX 00pa3zoBaHus. OCHOBHBIE MpaBUiIa U MOJXOAbI K HHTEPIIPETALIMM MacC-CIIEKTPOB.
Pacyer wu30TONMHONM wYacTOThl coeauHeHu. Meron Mmacc-pparmeHTrorpadpuu U pPEKUM
MOHHUTOPHHIA 33JJaHHBIX HOHOB. Macc-ClIeKTpOMETpHs BEICOKOTO pa3pereHusl.

4. O0beM yuyeOHOM THCHMIIUHBI

Bua yueOHo# padoThl Bcero Cemectp
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7 8 9
3E Axan. 4. 3E Axan. 4. 3E Axan. 4. 3E Axan.
q,
O6mas Tpy0eMKOCTb JIM CLUTUTHHB! 13 468 4 144 4 144 4 144
NomraiTias pagora — ayutopyie 534 | 192 1,78 64 1,78 64 1,78 | 64
Jlexunn 2,67 96 0,89 32 0,89 32 0,89 32
Ipaxtruueckue 3austus (I13) 2,67 96 0,89 32 0,89 32 0,89 32
CamocTosiTe/ibHasi paboTa 6,66 240 2,22 80 2,22 80 2,22 80
KonTakTHas camocTosTenbHas paboTa 0,4 0,2 0,2 -
6,66 2,22 2,22 2,22
E:?f:;ﬁ:::me M3y4eHUE PA3/IelIoB 239.6 79.8 79.8 80
Buabl KoHTpOJIS:
3auer - - + + + T+ _ B
3auer ¢ OLeHKOH - - - - - - - -
Ok3aMeH - - - - - - 1 36
KoHnrakTHas padora - 0.4 0.4
MPOMEKYTOYHASI ATTECTALMS 1 1
IloaroroBka K IK3aMeHy. 35,6 35,6
Buj HTOroBOro KOHTPOJIS: 3auer 3auer IK3aMeH
Bua yueOHo# padoThbl Bcero Cemectp
7 8 9
3E Actp. u. 3E Actp. u. 3E Actp. u. 3E Actp. u.
O01wast TPyZO0EMKOCTb T CLIMILIHHBI 13 351 4 117 4 117 4 117
i“ﬂ';i‘;‘;”a" paboTa — ayiuroprrie 5.34 144 1,78 48 1,78 48 1,78 48
Jlexunn 2,67 72 0,89 24 0,89 24 0,89 24
IIpaktuueckue 3ansarus (I13) 2,67 72 0,89 24 0,89 24 0,89 24
CamocTosiTe/IbHast padoTa 6,66 180 2,22 60 2,22 60 2,22 60
KonrakTHasi camocTosiTesibHast pabora 0,3 0,15 0,15 -
6,66 2,22 2,22
E:?f:;ﬁ:::me H3y4eHUE Pa3/Ie/IoB 179.7 59,85 59,85 222 60
Buabl KoHTpOJIS:
3auer - - + + + T+ _ B
3auer ¢ OLEHKOH - - - - - - - -
Ok3aMeH - - - - - - 1 27
KoHnrakTHas padora - 03 B B B B 03
TPOME KYTOYHAsI ATTECTAIHS 1 ’ 1 ?
IloaroroBka K IK3aMeHy. 26,7 - - - - 26,7
Buj HTOroBOro KOHTPOJIS: 3auer 3auer IK3aMeH
AHHOTaNUs paﬁoqeﬁ nporpaMmabl JTUCHUILIMHBI «3aKoHOAATEILCTBO B 00J1aCTH
HCIO0JIb30BAHUSI ATOMHOM IHEPTUHN»
(b1.B.25)
1. Hdeab AMCHMIUIMHBI — CTYAEGHT HpUOOpETeT 3HaHUSA 3aKOHOB P®, koTophbie

OIMpCACIIAIOT TpC6OBaHI/I${ K Opranumzaiid M BCACHHIO IMPOHU3BOJACTB ATOMHBIX TOIIJIMBHBIX
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LUKJIOB, a TaKXe JPYTrUX 3aKOHOB M HOPMATUBHBIX aKTOB, B KOTOPBIX OIpENEiIeHbl TPeOOBaHUS
OpraHu3aly MpoU3BOJICTB

2. B pesyabrare wu3ydyeHUusi AUCUMILIMHBI OOy4YyalOlMiicds 1O MporpamMme
CIEeNNATUTETA JOJI/KEeH:

001a0amsb CIETYIONTUMHA KOMITICTCHITUSIMU

—  CIOCOOHOCTBIO  HKCIIOJIb30BaThb  HOPMAaTHBHBbIE IMPAaBOBblE aKThl B  CBOEH
poheCCHOHANTBHON ACSATEIHHOCTH, CIOCOOHOCTHIO M TOTOBHOCTBIO K COOJIOJCHUIO TMPaB M
o0Os3anHOCTEel rpakaannHa (OK-9)

— TOTOBHOCTBIO HCIIOJIb30BaTh JEHCTBYIONIME HOPMATHBHBIE JOKYMEHTHI B 00JaCTH
paauanmoHHou u simepHoit 6e3omacHocTH (ITK-8).

3nams:

— OCHOBHBIE MPHUHILMIIBI POCCUHCKOTO W MEXIyHapOJHOIO SIEPHOrO IMpaBa U €ro
IIpUMEHEHUs B c(hepe SHEePTreTUKY;

— KJIIOYeBble MpoOieMbl oOecnedyeHus Oe30MacHOCTU MPU HKCIOJIb30BAHUM ATOMHOM
SHEPreTHUKU B MUPHBIX LEISIX.

Ymemo:

— OPHEHTHUPOBATHCSI B MEKYHAPOIHO-IIPABOBBIX aKTaxX, JOKTPUHE MEXIYHApOTHOTO U
HAIlMOHAJILHOTO MpaBa Mo ONPEEIIEHHBIM pa3jieiaM TUCIUIUINHBI;

— CIIOCOOHOCTHh OCYIICCTBJISATH TIMOI00OP HEOOXOAUMBIX WMCTOYHHUKOB W JIOKTPUHBI
MEXAYHApOJHOIO U HAI[MOHAJIBHOTO IIpaBa Mo TeEME.

Braoemy:

— CIOCOOHOCTBIO BBIJCIUTh MEXIYHApOIHO-NPAaBOBbIE (HAIMOHAIbHBIE) IMPOOIEMBI,
oOl1Me U YaCTHbIE MOXO0Abl IIPABOBOTO PETYIHMPOBAHUS U BBISIBUTH IPABOBBIE IPOOEIIBI;

— CIIOCOOHOCTBHIO TOHHMMAHUSI OCHOBHBIX MEKIYHAapOJHO-TIPABOBBIX (HAIIMOHAJIBHBIX)
[IPaBOBBIX MPOOJIEM B paMKax JIaHHOM MpoOIEeMaTUKH U MOAX0I0B K UX PEIICHHUIO.

3. Kpartkoe cogep:xaHue Q1 CUUIIMHbBI

1. ATOMHO€e 3aKOHOAaTeIbCTBO KAK YaCTh JHEPreTH4ecKoro 3aK0HoAaTe/IbCTBA.

1.1 OpranuzanvoHHas CTPYKTypa AaTOMHOTO 3HEPrONpPOMBIIIJIEHHOIO KOMILIEKCA.
CoBpeMeHHOE COCTOSTHUE aTOMHOM SHEPreTHKH.

1.2 IIpenmer, MeTOJ M OCHOBHbIE IPHUHLMUIIBI MPABOBOTO PEryIMpPOBaHUS B 00JACTH
ATOMHOM 3HEPIreTUKU.

1.3 AtOoMHOE  3aKOHOJATENBCTBO  KaK  COCTaBHasg  4YacTb  DHEPreTUYECKOro
3aKkoHOoAarenbecTBa (MexayHapoaHbie goroBopa P® B 00jacTé HCMOIB30BaHUS aTOMHOM
SHEPIrun)

1.4 Ob1as xapakTepucTHKa UCTOYHUKOB aTOMHOIO ITpaBa.

1.5 OcHoBHBIE TOJOKEHHS (QeaepanbHOTo 3akoHa «0O0 WCMOIB30BaHUM ATOMHOU
SHEPTUN.

2. MexayHapoaHO-NIPABOBOE pPeryJupoBaHMe B 00JIaCTH MCIOJIb30BAHUSI ATOMHOM
JHEepPruu

2.1 KonBenius B 007acTH HMCHOJIb30BAaHUS AaTOMHON JHEPTrUU - aBTOHOMHAs CHUCTEM
MEXAYHApOJHO-IIPABOBBIX HOPM: (U3MYEecKas 3allluTa SAEpPHOTO MaTepuasa, ONoBelleHHe 00
aBapuyM W IOMOIIb B Cllydae SIACPHOM aBapuM WM DPAJWALMOHHON aBApUMHON CHUTYallUH,
MEXAYHapOaHAasl CUCTEM I'paXk/1aHCKO-IPaBOBOI OTBETCTBEHHOCTH 32 SJEPHBIN yiiepo

2.2 MAI'ATD — OCHOBHOM y4YaCTHUK CHCTEMBl KOHTPOJS 3a HCIOJHEHHEM
MEXAYHApOIHBIX KOHBEHIMH B chepe MUPHOTO HCIIOIb30BAaHUS ATOMHOM SHEPTUH.

2.3 Marepuanst MAI'ATD kak HMCTOYHMK IIPaBOBOIO pErylupoBaHHs B 00JacTu
MCI0JIb30BaHUU ATOMHOM 3HEPIHUH.

2.4 HamuoHanbHble JOKJIAIbl IO BBIIOJHEHUIO O00S3aTEIbCTB, BBITEKAIOLUIUX U3
KoHnBeHuu B 007aCTH UCIIOJIB30BAHNS AaTOMHOM 3HEPTUU.

3. T'ocynapcTBeHHOe ynipaBJieHHe B 00/1aCTH UCIIO0JIL30BAHUS AaTOMHON YHEPrun

3.1 Tlonnomouus Ilpesunenta P®, denepanvHoro cobpanus, [IpaButenbcrBa PO,
OpraHoB TOCYyJIapCTBEHHOW BiacTu cyobekToB P®d, opraHoB camoympaBieHuss B oOnactu
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MCTIOJIb30BAHUSI aTOMHOM SHEPTHUH.

3.2 @enepanbHble OpraHbl HCIIOJHUTENHFHOW BJIACTH, OCYHIECTBIISIOIINE YIIPABJICHUE
WCIIOJIb30BAHUEM aTOMHOM YHEPTHH.

3.3 TocynmapcTBeHHasi Kopriopamusi 1o aToMHOW »Heprum «PocaTtom» moHOMOYHS,
(YHKIIMH ¥ BUJIBI ICATEITHBHOCTH.

4. T'ocynapcTBeHHOe peryJiMpoBaHue 0e30MACHOCTH NMPH HCMOJIb30BAHMU ATOMHOM
IHEPruu

4.1 3aKkOoHOAATENBbCTBO, PETYIHUPYIONIEE AACPHYIO U PaIHAIMOHHYIO O€30TTaCHOCTh

4.2 Opranuzanusi Haa30pa 3a SACPHOM W pagualiOHHON OE€30MaCHOCTBHIO, YUETOM H
KOHTPOJIEM SIICPHBIX MATEPHAIIOB M (PU3UICCKOM 3alTUTHI SACPHBIX YCTAHOBOK

4.3 denepanbHbIe HOPMBI M TTPaBWIIa B 00JIaCTH aTOMHOM SHEPryH, Kak UCTOYHHUK TpaBa
B 3TOH cepe AeSITeIPHOCTH

4.4 TlpaBoBoe perynupoBaHu€ OOpalIleHUs ¢ PaJdOAKTHUBHBIMHU  OTXOJIAMH.
MesxTyHapO HbIE ¥ HAIIHOHAILHBIE MPOOIeMBI

4. O0beM yueOHOM THCUMIIHHBI

Bunel yue6HOM paboThI B 3au. en. B akagem.u.
OO0uasi TPy10€eMKOCTh UCIHUIJIMHBI 110 Y4€0HOMY ILUIAHY 2 72
AyIUTOpPHBbIE 3aHATHS: 0,9 32
Jlexuumonnslie 3anarus (JI13) 0,45 16
[TpaxTnueckue 3anstus (113) 0,45 16
CamocrositesbHas padora (CP): 1,1 40
CaMOoCTOSATETbHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHHBI 1,1 40
Buj koHTpoJIs: 3a4eT / IK3aMeH 3ayeT
Buner yue6HOM paboThI B 3au. en. B actp.u.
OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4e0HOMY ILUIAHY 2 54
AyJAUTOpPHBbIE 3AHATHS: 0,9 24,3
Jlexumonnsie 3anstus (JI3) 0,45 12,15
[Tpaxtuueckue 3anstus (113) 0,45 12,15
CamocrositesbHas padora (CP): 1,1 29,7
CaMOCTOSTENbHOE N3YUYEHUE PA3/I€TI0B AUCHUIIIMHbI 1,1 29,7
Buj kKoHTpoOJIsI: 3a4eT / IK3aMeH 3a4eT

AHHOTANUA padoyeil MPOrpaMmMbl AUCUUIIMHbBI
«IKoHOMUKA siiepHOii oTpacan» (b1.5.26)

1. Ieap AUCHMIIMHBI: U3yYEHNE OCHOBHBIX TEXHOJIOIMH SIIEPHOTO TOIJIMBHOTO IMKJIA,
UX BIMSHHE Ha TEXHUYECKHE U HKOHOMHUYeckue mnokaszareaun ADC, METoJoB pacuera IeHbI
SJIEPHOTO TOIUIMBA, OCHOB LIEHOOOOpPa30BAaHUS B 3HEPIre€TUKE, OCHOB YIPABIICHUS INPOEKTaMH,
OCHOB aHaJIN3a KOHKYPEHTOCIIOCOOHOCTH aTOMHOM SHEPreTUKU B CPAaBHEHUU C TPATULMOHHON U
AIbTEPHATUBHOMN SHEPrE€TUKOM.

2. B pesyabraTre H3y4YeHHS JUCHUILVIMHBI oO0ydaloluiicd MmO mNporpamme
CIEeNMATUTETA JOJI/KEeH:

001a0amp CAEAYIOUUMHA KOMIIETEHITUSIMH:

- CHOCOOHOCTBIO K KOOIIEpalluu ¢ KoJuieramu, padore B kosuiektuse (OK-7);

- CHOCOOHOCTh HAXOJIUTh OPraHU3alMOHHO-YIIPaBICHYECKUE PEIICHNs B HECTaHJapTHBIX
CUTYalUsIX U TOTOBHOCTb HECTH 3a HUX OTBETCTBEHHOCTH (OK-8);

- CIOCOOHOCTHIO K oprann3anuu padoTs! noaunHeHHbIx (I[1K-13);
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- CHOCOOHOCTBIO K OILIEHKE TIOCJIEJCTBUA INPUHUMAEMbIX OpPraHU3aLOHHO-
yhpaBiieH4ecKuX pemeHuil u ux ontumusanuu (I1K-14)

- CIIOCOOHOCTBIO K COCTAaBJICHMIO U aHAIM3y OM3HEC-IUIAHOB pa3pabOTKU U BHEAPEHUs
HOBBIX TEXHOJIOTHYECKMX IPOIECCOB, oOOpamieHuss ¢ oO0bekTaMu MpodeccnoHanbHOM
NeSITeNIbHOCTH, BBIITYCKA U peall3allud KOHKYpEeHTHO criocoOHoi npoaykuuu (I1K-17).

B pe3ynbraTe u3yueHus: AMCUUIIIUHBI CTYJCHT JIOJIKEH:

3nams:

- TEHJEHUUMH B  CEOECTOMMOCTH  JJIEKTPOSHEPruu, IOJYyYeHHOH  Ha
AJIEKTPOCTAHIIMSI PA3HBIX TUIIOB;

— OCHOBbI TMPOU3BOJACTBA 3aroTOBOK M U3JAEIUH U3 KOHCTPYKIIMOHHBIX
MaTepuasoB

- BKJIaJ pa3auy4HbIX (DaKTOPOB B c€0ECTOMMOCTD 31eKTposHepruu Ha ADC.

Ymemo:

- NPOBOJUTH aHAIM3 AKOHOMUYECKON 3>PPEKTUBHOCTH AECHCTBYIOIIUX U CTPOSILIUXCS
ADC;

- IPOBEICHNUE TEXHUKO-IKOHOMUYECKOTO aHaJIN3a OpraHu3aliy POU3BOICTBA OCHOBHBIX
MaTepHaJIoB U alaparos;

- IPOBOJIUTH pacyeT ce0eCTOMMOCTH AneKTposHeprun Ha ADC.

Braoemy:

- OLIEHKOW ITOCJIEICTBUI NPUHUMAEMBIX OPraHU3alOHHO-YIIPABICHUYECKUX PEIICHUN U
UX ONTUMU3ALINY;

- IPOBE/ICHUEM PIKOHOMUYECKUX PACUETOB.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI.

Monynsb 1. Onepretuxka u ADC
DHepreTuyeckuil cekTop AKOHOMUKH. Poisib aToMHBIX cTaHIuil B sHepreTuku Poccum u mupa.
00630p sanepHO-TOTUIMBHOTO IHKIa PD. SlnepHple MOIIHOCTH HA ACUCTBYIOMIMX M CTPOSIIIUXCS
SIEPHBIX SHEPrOOIOKOB.

Monynsb 2. CtpykTrypa s3koHOMUKH ADC
CymectByroue Mojenu peaktopoB. TommmBo u ero Buapl. Cnenuduka TEXHOJIOTHU U
ompenensieMol €1 SKOHOMHKH OCHOBHBIX craauii SATL[. OcHOBHBIC MMOKa3aTeNH SACPHOU
SKOHOMHKH. Ce0ecTOMMOCTh SJIEPHOM SHEPTUH, MOCTOSIHHbIE U MepeMeHHble 3arparbl. [lyru
cHkenust 3arpaT S TL[. CpaBHeHue 3aTpaT pa3IudHbIX PEAKTOPOB.

Monyinb 3. CTOUMOCTb SIIEPHON IHEPTUU
DKCIuTyaTallMOHHbBIE 3aTpaThl peakTopoB. BeiBog ADC u3 skcruryaranuu. CTOUMOCTD SEPHOM
sHepruu. locymapcTBeHHble cyOcuauu. CTpaxoBaHMe€ M OTBETCTBEHHOCTh. Pacuer
cebectoumoctu siaepHoit sHepruu Ha BBP. Pacuer mpubsumm ot skcruryatanuun ADC. Pacuer
3arpar Ha co3ganue ADC. Pacyer 3arpar Ha BbIBOJ U3 3kcmutyatauun ADC. 3arpaTel Ha
YTHIN3aLHI0 0TX0J0B. CpOKU OKYIIaeMOCTH SIIEPHON IHEPTHUH.

4. O0beM yuyeOHOM THCUMIIUHBI

B
Buner yue6HOM paboThI 3a4ETHBIX B akanewm.
SIMHATIAX Hacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY IUIAHY 3 108
KonTakTHas pa6ora (KP): 0,8 32
Jlekun 0.4 16
[TpakTueckue 3anstus (113) 0,4 16
JlaGopatopHbie 3aHATHUS YUeOHbIM NIAHOM He NPEOyCMOMPEHbl - -
CamocrositesbHas padora (CP): 1,1 40
Bua xkonTpoJin: 3a4er / Jk3aMeH % %
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B
Buner yue6HOM paboThI 3a4ETHBIX B actp. yacax
SIMHUTIAX
OO011asi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4€0HOMY ILUIAHY 3 81
KonrTaktHas pa6ora (KP): 0,8 21,6
Jlexuu 0.4 10,8
[Tpaktnueckue 3anstus (113) 0,4 10,8
JlaGopatopHbie 3aHATHUS YUeOHbIM NAAHOM He NPeOdYCMOMPEHbl - -
CamocrositesbHas padora (CP): 1,1 29,7
IK3aMeH IK3aMeH
Buja xkonTpoJis: 3a4er / Jk3aMeH R BETEE

AHHOTANUA padoyeil MPOrpaMmMbl AUCHUIIMHbBI
«TexHosorust kepamuueckoro romausa» (b1.b.27)

1. Heab AUCUMIIIIUHBI:

MIO3HAKOMUTh  CTYJEHTOB C  COBPEMEHHBIMM  HAy4YHO-UCCIIEJOBATEIbCKUMU U
UHXEHEPHbIMH  pa3paboTKaMu, a TaKXe [POMBIIIEHHO OCBOEGHHBIMH TEXHOJOTHIMH,
NPUMEHSIOIMUMHUCS B 00JacTu  CUHTE3a, CTPOEHHUS, TEXHOJOTMH U  HPUMEHEHHUS
BBICOKOTEMIIEPATYPHOT'O KEPAMUYECKOI0O AJIEPHOTO TOIJIUBA JJIS SIACPHOM SHEPreTHKU.

2. B pesyabraTre uH3y4YeHHS] JUCHUILVIMHBI O0y4YalIlnuiicd MO0 Mporpamme
CIEeNNATUTETA JOJI/KEeH:

o0naaTh CiaelyroIUMHU

IIpodeccuonanbubie komnerenuun (I11K):

CIIOCOOHOCTBIO  OCYILECTBIISATh  TEXHOJIOTUYECKUH IpOIleCC B  COOTBETCTBUU C
perjaMeHTOM U HCIOJIb30BaTh TEXHUYECKHE CPEACTBA JJIi U3MEPEHHUS OCHOBHBIX MAapaMeTpPoOB
TEXHOJIOTHYECKOI0 Mpoliecca, CBOUCTB chlpbs U npoaykuuu (I1K-1);

CHOCOOHOCTBIO K  pEUIeHUI0  Mpo(ecCHOHANbHBIX  MPOU3BOJACTBEHHBIX  3ajad,
BKJIIOUAIOLIUX pa3paboTKy HOPM BbIPAOOTKH M TEXHOJOTMYECKUX HOPMATHBOB PAcXOJO0BAHHUS
ChIpbSl,  MAaTE€PUAJIOB U  DHEPreTUYECKUX  3aTpaT, COBEPUICHCTBOBAHME  KOHTPOJIA
TexHoyiorudeckoro mpouecca (I1K-2);

CIIOCOOHOCTBIO aHAJIM3UPOBATh TEXHOJOTMYECKUM IIPOLECC, BBISBIATh €r0 HEJAOCTAaTKU U
paspabaTheiBaTh MeponpusATHsI 10 ero coBepiieHcTBoBaHuO (I[1K-3);

CIIOCOOHOCTBIO K 0€30MacHOMY IPOBEACHUIO, KOHTPOJIIO, YCOBEPIIEHCTBOBAHUIO H
pa3paboTKe TEXHOJOTMYECKHX IPOLIECCOB MPOU3BOACTBA OCHOBHBIX (PYHKIHMOHAIbHBIX
matepuainoB STL], B Tom uncie ¢ ucnosp3oBanueM paguoakTUBHbIX MatepuanoB (IICK-1.1).

B pe3ynbrate u3ydeHus: AUCIUILTAHBI CTYICHT JTOJIKEH:

Bname:

- OCHOBHBIC ITPHEMBI TTOJTydEHUS U TPUMEHEHHS HCXOIHBIX KOMITOHEHTOB ISl CHHTE3a
KepaMUYeCKOTO SIJICPHOTO TOIUIMBA PAa3IMYHBIX THIIOB, TCOPSTHYSCKHUE OCHOBBI BCEX CTaJWMU
(dabpukanuu KEpaMUYECKOTO SACPHOTO TOIUIMBA, OCHOBHBIC TEXHOJIOTHYECKHE CXEMBI
MIPOM3BOJICTBA PA3IUYHBIX BUJIOB KEPAMHUYECKOTO SJICPHOTO TOIUIMBA U TUIIOBOE 00OPYyI0BaHUE,
WCIIOJIL3YIONIEECs] B €ro IPOU3BOJICTBE, a TAaKKe MPEUMYIISCTBA W HEJOCTATKH Pa3IIUIHBIX
CIIOCOOOB TIOJYYCHHSI MCXOJHBIX MAaTEPHAIOB M HEMOCPEJACTBEHHO KEPaMUYCCKOTO SICPHOTO
TOILJINBA;

- OCHOBHBIC (DAKTOPBI, OMPEICIAIONNE PATUAMOHHYI0 W XUMHYECKYIO OITAaCHOCTH
oOpallleHus C SICPHBIMH JCISANIUMUCS MaTepuallaMi, HCIOJIb3YIOIUMHUCS B TPOHU3BOJICTBE
KepaMHUYECKOTO SIEPHOTO TOIUIMBA W HEOOXOIMMBIE MEpbl, oOecreunBaroIme 0e30macHoe
MIPOBEJICHUE COOTBETCTBYIONIUX SICPHO-XUMUYCCKUX IPOIIECCOB (habpUKalUU KEPaMHUECKOTO
TOILIMBA.
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- OCHOBHBIE BO3MOXXHOCTH COBPEMEHHBIX SIIEPHO-XMMHUYECKHX TEXHOJIOTUH B
MIPOU3BOJICTBE MATEPHAJIOB IS SICPHON DHEPTETUKH, TCHACHIWH W HAIpaBICHUS Pa3BUTHS
METOJIOB  (haOpUKaIlMK BBICOKOTEMIIEPATYPHOTO KEPaMUYECKOTO SICPHOTO TOIUIMBA IS
MMOCTAHOBKHM 3aja4, cOopa, aHaim3a W OOpaOOTKM HSKCHEPUMEHTAIBHOM U JIUTEPaTypHOU
uHdopMauu B 00JACTHM  XUMHH, (U3NYECKOW XMMMH, HWHKEHEPHOTro oOecreueHus
TEXHOJIOTHYECKUX PEUICHUH M TEXHOJIOTUH BBICOKOTEMIIEPATYPHOTO KEPaMHYECKOTO SACPHOTO
TOTLINBA,

Ymemy:

- OCYWIECTBIIATH TMOWCK MH(OPMAIMK TIO0 OCHOBHBIM HAaNpPaBICHHUSM pa3padOTOK B
XAMUH, (U3UIECKON XUMHH, TEXHOJOTHH W WH)KEHEPHOM OOECIeueHHH CHHTE3a HMCXOJIHBIX
MaTepHalioB H (pabpuKaIuy U3 HUX BHICOKOTEMIIEPATYPHOTO KEPAMUYECKOTO SIIEPHOTO TOTUINBA,
a TaKKe BCECTOPOHHETo obOecredeHus 0e30MacHOCTH IMPH MPOBEACHUU PAOOT C ACISIIAMUCS
MaTepHallaMu;

- TPUMEHATH TMOJYYCHHBIC 3HAHHUA JUISI TPOBEACHUS HAYYHO-HCCIIEIOBATEIHCKUX
paboT B 0ONACTH XUMHUH M TEXHOJOTHH BBICOKOTEMIIEPATYPHOTO KEPAMHUYECKOTO SIEPHOTO
TOTUTMBA, a TAKXKE MPOBOANTH aHAIN3 U 00PaOOTKY MOTYYEHHBIX KCIIEPUMEHTAIBHBIX JaHHBIX C
pruOopoB, 000PYI0OBAaHUS U SKCIIEPUMEHTAIBHBIX YCTAaHOBOK;

- TPOBOJUTH XHMHKO-TEXHOJOTHYECKHE pacueThl 10 BCEM OCHOBHBIM CTaJIusIM
(abpukanuy KepaMUIECKOT0 SIEPHOTO TOIUIMBA, a TAK)KE PACCUUTHIBATH HEOOXOIUMBIE (PH3UKO-
XAMUYECKHE CBOWCTBA MAaTEpPHAIIOB, MCIIOJIB3YIOMIMXCS B TEXHOJOTHH BBICOKOTEMIIEPATYPHOTO
KEePaMHUYECKOTO SJICPHOTO TOILINBA;

Braoemy:

- HaBBIKAMHU TIOMCKAa W HAXOXACHUS HAyYHO-TEXHWYECKOH HMH(pOpManuu B 00JacTé
XUMHH, (GU3NYECKOW XUMUHM, TEXHOJOTMH M HWH)XXEHEepHOro oldecrnieueHus Qadpuxanuu
BBICOKOTEMIIEPATYPHOTO KEPAMUIECKOTO SACPHOTO TOTLTUBA.

-  HaBBIKAMH aHaJHM3a OCHOBHBIX TEXHWYECKHX W TEXHOJOTHMUYECKHX PEIICHUH Tpu
ONMCAaHWH W3BECTHBIX M pa3pabOTKe HOBBIX METOJOB (aOpHKamHuy BBICOKOTEMIIEPATYPHOTO
KEePaMHUYECKOTO SJICPHOTO TOTUIHBA;

- MeToJaMH MpPOBEACHHUS HAYYHBIX HCCIICIOBaHHWA B 00NAacTH XUMHH, (pusnmdecKon
XAMHUU ¥ TEXHOJIOTUH BBICOKOTEMIIEPATYPHOTO KEPAMUYECKOTO SACPHOTO TOILINBA.

3. Kpartkoe coaep:kaHue Q1M CUUIIMHBI:

3.1. Beenenue

3amaun kypca. CBoOiCTBa KEPaMUYECKOTO SIEPHOTO TOIUIMBA U MPEIBSIBIIEMbIE K HEMY
TpeOoBanus. Jlensmuecss Marepuanbl. SnepHble TOIUIMBHBIE MaTepuanbsl. Kepammueckoe u
JMCTIEPCHOE SIIEPHOE TOTLIHBO.

3.2. Oxcunpl ypaHa

OU3MKO-XMMUYECKHE CBOWCTBA OKCHAOB YypaHa. CHHTETHUYECKHE OKCHIBI ypaHa.
[TpupomHbIe OKCHBI ypaHa. JluarpaMmma COCTOSIHUSI CHCTEMBI ypaH — KUciIopoa. O0miie MeTo Ibl
noxydeHus: quokcuaa ypana. [lomyaenne UO, u3 pactBopoB HUTpara ypanwmia. [lomyaenne UO,
u3 rekcapropuna ypana. Kpurepun OIEHKM KadecTBa IMOPOIIKA KEPAMHUYECKOTO THOKCHIA
ypaHa. ®Dusuko-xuMu4yeckue, MOP(OIIOTHYECKHE W TEXHOJIOTHYECKHE CBOWCTBA MOPOIIKA
kepamudeckoro UQ,. [IpoMbIIUIeHHBIE METOBI MOJMYYCHUsT JHOKCHIA YpaHa KepaMHUYECKOTO
Ka4yecTBa.

3.3. Kepamuueckoe TOIIIMBO HA OCHOBE IMOKCH/IA ypaHa

Teopernyeckre OCHOBBI (paOpHKAMK KEPaMUYECKOTO saepHOTO TorumBa. [lonroroBka
muxTel npeccropoiuka. [IpeccoBanue. Cymka. Cnekanue. Teopun cnekanus. lllnudosanue.
TpeOGoBanus, npeabspisiemble K Tadbnetkam u3z UO,. BzaumopeiicTBue TorumBa ¢ 00010YKOM
(BTO). T'eomerpus Tabnerok u3z UO,. OcHoBHble npouecchl ¢adbpukanuu tadnerok u3 UO;:
MOJTrOTOBKA TMPECCHOPOIKa sl TaOJETOK, MPEeCCOBaHME, CIIeKaHWe, NUIM(oBaHUE TaOIETOK.
KonTtpons mpousBojctBa u kauectBa Ttabnerok u3z UO,. [loBegenune xommnaktHoro UO, mon
obOmyuenuem. M3menenne crpyktypsl UQO,, CBsA3aHHBIE C TEMIIEPATypHBIM H PaIHAllMOHHBIM
BO3/ICVICTBUEM.
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3.4. OcHOBHbIE XapaKTEPUCTUKHU, IPUEMbI U3TOTOBIIEHUS, YCIIOBUS pabOThI B pEaKTOpe U
MOBEICHUE MTPH 00Jy4EHUU KEPAMHUECKOT0 AIEPHOTO TOILJIMBA

TennoBbLAETAIONIME 3IEMEHTHl TeTeporeHHbIXx peakTopoB. [lospexaenus TBOJI mpu
skcrutyataruu. TemnoBeiaernstomue coopku (TBC). MeTonbl mpou3BOoACTBa TBAJIOB HA OCHOBE
UO,: xonomHOE€ TpeccoBaHWe, NUIMKEpHOE JHThe, ymioTHeHue mnopomnka UO, B obomouke,
poTalMOHHAsT KOBKa, BUOpOYIUIOTHEHHE. BiusHue oOnydeHHs Ha CBOICTBA KEepaMHUYECKOTO
SJIEPHOrO TOIUIMBA. MI3MEeHEeHHE CTPYKTYphl U CBOMCTB KEPaMHUYECKOIO SJIEPHOIO TOIUIMBA IMOJ
00Jy4eHHEM U TEMIIEPATYPHBIM BO3ACHCTBUEM.

3.5. CmenaHHOe KepaMHUYeCKOe TOIUIMBO HAa OCHOBE JIMOKCUJIOB YpaHa U IUIyTOHUS
(MOKC-TomnnuBo)

Cucrema minyroHud — kuciopon. Kpucraminyeckue CTPYKTypbl OKCHUIOB ILUTYTOHHS.
[TonyueHue MOPOIIKOB AMOKCHIA IUIYTOHUS W CMEIIAHHBIX JUOKCUIOB ypaHa M IULYTOHHSL.
TpeOGoBanus, mnpenbsBiasiemble Kk Tabnerkam MOKC-tormBa. IloaroroBka mnpeccropoiika,
npeccoBanue, cnekanune wu numdosanue Tabnetok MOKC-toruma. [IpombinnenHOE
npon3BoicTBO TabiaeTok MOKC-tornmuBa. KoHTposb 3a MPOU3BOICTBOM M Ka4€CTBOM Ta0JIETOK
MOKC-romnusa. [ToBenenne MOKC-tomuuBa noa o6ydyeHueM.

3.6. KapObumHoe TOTuIMBO

CpaBHuUTENbHAS OLEHKA MEPCHEKTUBHBIX BHJIOB TOIUIMBA JUISl PEAKTOPOB Ha OBICTPBIX
Hertponax. KapOunel ypana. Ilomydenuwe kapOumoB ypaHa KapOOTEPMHUYECKUM METOJOM H
razoBoil kapbunmzauuen. M3roroBieHue cepieuyHUKOB M3 MOHOKapOuia ypaHa. KapOuuisbl
wiyronus. Ilomydenne MoHokapOuna miyroHus. M3roTtoBieHHe CepJEUYHUKOB TBAJIOB U3
MOHOKapOuaa ruryroHusi. CMmellaHHbple KapOuipl ypaHa U miiyToHus. [losyueHue mopoikos
(U,Pu)C u cepneunukoB t83110B U3 (U,Pu)C. [loBenenne kapOuIHOTO TOTUIMBA MO OOTyICHUEM.

3.7. HutpuaHoe TOMIMBO

[IpumeHeHre HUTPUAHOTO TOIIMBA B PEAKTOpax Ha ObICTpbIX HehTpoHax. HuTpuisl
ypaHa. Ilonyuyenue HUTpUAOB ypaHa. M3roToBiieHHe cepAeYHUKOB TBAJIOB M3 HUTPUAA ypaHa.
Hutpun miyronus. IlonydyeHue MoHOHUTpUIA IIyTOHMs. W3roTtoBieHHe CEpAECYHUKOB U3
MOHOHUTpHIA TUTYTOHMSI. CMelIaHHble HUTPUABI ypaHa U IUIYTOHUS U METO/Ibl TIOJYyYEeHUsI ypaH-
IUIyTOHUEBOIO  HUTPUIAHOrOo  ToruiMBa. lloBeneHue  CMEMIAaHHOTO — YpaH-IUTYTOHHEBOTO
HUTPUJIHOTO TOIUIMBA MO 00JIy4eHUEM.

3.8. I'panynupoBaHHOE TOTUIIMBO

TpeOoBanusi, mnpeabsBIsieMble K  [PaHyJIHpOBaHHOMY  TomuuBy. [lomydenue
IPaHyJIUPOBAHHOTO TOIUIMBA B «30JIb-Telib» IMpoliecce. BHenHee reixeoOpasoBanue. Buyrpennee
reneoOpa3zoBanue. TepmooOpaboTka Mukpochep. HM3roroBieHue TOIIMBa Ha OCHOBE
Mukpocdep. IlpombliieHHbIE CXeMbl W3MOTOBJIEHHSI TPaHYJIMPOBAHHOIO TOIUIMBA HA OCHOBE
MUKpOcdEep, NOTYYECHHBIX B «30JIb-T€JIb» MIPOLIECCE.

3.9. lucniepcMOHHOE TOTUIMBO

KonndecTBeHHast OLIEHKA paIMAIIMOHHON CTOMKOCTH IUCIEPCUOHHOTO TOIUIMBA. METO1bl
U3TOTOBJIEHUS! JIUCIIEPCHOHHOIO BBICOKOTEMIIEPATYPHOIO TOIIMBA. MeTO/bl MOJIy4yeHUs
mukpochep UO2. Metoabpl TOKPHITUS TOIUIMBHBIX YAaCTHUL AUCIIEPCUOHHBIX TBAJIOB. Hanecenue
MHOTOCIONHBIX MOKPBITHH. [[lapoBbie TBAIBL. M3roTOBIEHNE CEPACYHUKOB TBIJIOB

3.10. [IapoBsie TBAJIBI

[IlapoBble TBAJIBI BHICOKOTEMIIEPATYPHBIX T'a30BBIX PEAKTOPOB. MeTo/bl M3rOTOBJIECHUS
MHUKpPOTBAJIOB M3 TOIUIMBHBIX 4YacTUL. I3roroBieHue cepaeuyHUKOB TBAJIOB. PeakTopHbie
UCIBITAHHUS MUKPOTB3JIOB M IIAPOBBIX TBAJIOB.

3.11. SlnepHO€ TOIUIMBO C HHEPTHON MaTPULIEH

[TonOop marepuasioB [uisi MHEpTHOM MaTpuubl. [logydeHHe MCXOAHBIX MOPOILIKOB JUIS
TOIUIMBA C MHEPTHON MaTpULEN: OCaXXJIE€HUE IOPOIIKOB, «30Jb-T€lb» IPOILECC, CMEUIMBAaHUE
nopoikoB. M3rorosienue TabneTok TomiMBa ¢ WHEPTHOM Marpuieil. OCOOEHHOCTH CIIEKaHUs
pa3IMYHbIX BUJOB IOPOIIKOB MaTpHIl W JAeisSmuXcs marepuanoB. lloBenenue marpuusl u
TOIUTMBHBIX TaOJIETOK C MHEPTHOW MaTpULiel 101 00IydEHHEM.

3.12. YpaH-ragoiMHUEBOE OKCUIHOE TOTIIIUBO
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TomnuBa ¢ MHTErpajibHBIM BBIFOPAIOLIUM MOTJIOTUTENEM. JluarpaMma COCTOSIHHS
cucteMbl UO; — Gd,0;. [Nonmydyenne ucxomuoi muxtsl nmopomkoB UO; — Gd,0;. Crnekanue
tabnetok (U,Gd)O,. KonTposib coctaBa mopoiika u TaOJIETOK ypaH-TaJIO0JIMHUEBOTO TOIUIMBA.
[ToBenenue ypaH-raJjoJMHUEBOTO TOIUIMBA MO 00Ty4YEeHUEM.

3.13. CunuuaHoe TOIIMBO

®azoBas auarpamma cucreMbl U-Si. Kpucramimueckue CTpyKTypbl CHJIMLHUIOB YypaHa.
Cumumua ypana UsSi kak saepHoe TomiuBo. Ilonyuenue cunmuuuioB ypaHa. dusnueckue U
MEXaHUYECKHE CBOMCTBAa CWJIMLUIOB ypaHa. M3rortoBieHue s€pHOro TOIUIMBA HAa OCHOBE
cunuiuaoB ypana. [losegenune UsSi TommmBa moj o0mydeHuEM.

3.14. IIpoeKTbl yCOBEpLUIEHCTBOBAHMSI KEPAMUYECKOTO SIIEPHOTO TOIUIMBA PEAKTOPOB

Hanpapnenus wuccnenoBaHuil IO  yCOBEPILIEHCTBOBAHUIO KEPAMUYECKOTO SAEPHOTO
ToIuMBa. Pa3BuTue TOIMBA JUIsl JIETKOBOIHBIX peakTopoB. TopueBoe TomnuBo. Konueniuu
ycosepuieHcTBoBaHHOTO MOX-torumuBa (MIX, CORAIL, APA). Pa3paborka TtorumBa Juist
BbIcOKOTEeMIleparypHbix peakTopoB (HTR). Pa3zpaboTka npoekToB TomiamBa st OBICTPBIX
peakTopoB. TOMIMBHBIC MUIIIEHH TSI BBDKUTAHUSI MUHOPHBIX aKTHHHUJIOB.

4. O0beM yueOHOM THCUMIITHHBI

B
Bunpr yue6HO# paboThI 3a4E€THBIX B akanewm.
gacax
SIMHATIAX
OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4e0HOMY ILUIAHY 5 180
KonTaktHas padora (KP): 1,8 64
Jlexuun 0,9 32
[TpaxTnueckue 3anstus (113) 0,9 32
JlaGopartopHbie 3aHATHUS YUeOHbIM NAAHOM He NPEO)YCMOMPEHbl - -
CamocrositesbHas padora (CP): 2,2 80
IK3aMeH IK3aMeH
Bua xkonTpoJis: 3a4er / Jk3aMeH 1 36
B
. B actponom.
Bunel yue6HOM pabOThI 3a4ETHBIX
gacax
SIMHUTIAX
OO0uiasi TPy10€eMKOCTb IUCHUIIMHBI 110 Y4e0HOMY IJIAHY 5 135
KonTakTHas padora (KP): 1,8 48,6
Jlexuu 0.9 24,3
[TpakTueckue 3anstus (113) 0,9 24,3
JlaGopatopHbie 3aHATHUS YUeOHbIM NAAHOM He NPEO0YCMOMPEHbl - -
CamocrositesbHas padora (CP): 2,2 59,4
IK3aMeH IK3aMeH
Buj koHTpoOJIsA: 3a4eT / IK3aMeH 1 27

AHHOTANUA padoyeid MPOrpaMmMbl AUCUUIIMHbBI
«O0opynoBaHne NPOU3BOACTB peaAKuX dJjeMeHToB» (b1.5.28)

1. Heab AUCUMIIIIUHBI:

MMO3HAKOMUTH CTYJACHTOB C amnmapaTypHbiM O(OpMICHHEM MPOU3BOACTB MaTEPHUATIOB
COBPEMEHHON DJHEPreTUKH C BBISBICHHUEM €ro CcrhnenuduKe i psAga TEXHOJOTHYECKHUX
IIPOLIECCOB.

2. B pesyiabrare H3yYeHUs] JUCUMIUIMHBI O0y4YalIIMiici MO TMporpamMmme
CIEeNMATUTETA JOJI/KEeH:
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o0nanarh ciaeIyroIUMU

IIpodeccuonanbubie komnerenuun (I11K):

CIOCOOHOCTBIO K  PEHICHHWI0 NPO(PKECCHOHATBHBIX  MPOW3BOJACTBEHHBIX  3ajad,
BKITIOYAIOIIUX Pa3pabOTKy HOPM BBIPAOOTKH M TEXHOJIOTHYECKHX HOPMATHBOB PACXOJIOBAHHS
CBIPbS, ~ MaTepHajoB W  DHEPreTUYECKUX  3aTpaT, COBEPIICHCTBOBAHHE  KOHTPOJIA
TexHoyiorudeckoro mpouecca (I1K-2);

CTIIOCOOHOCTBIO AHATM3UPOBATH TEXHOJIOTHUYECKHIA TPOIIECC, BBISBIATH €0 HEOCTATKU U
pazpabaThiBaTh MepoIpusATUs 1o ero coepuieHcTBoBanuo (I1K-3);

CTIOCOOHOCTBIO TPUHUMATh KOHKPETHOE TEXHHUECKOE PEIICHUE C YIETOM OXpaHbl TPYy/a,
paauanmoHHON 06€30MacHOCTH U 0XpaHbl Okpyxaromiei cpeasl (I11K-4);

TOTOBHOCTBIO HCIIOJIB30BAaTh METOJbI OIICHKH pUCKAa M pa3padaTeiBaTh MeEphl 110
obecrieueHni0 0e30MacHOCTH pa3pabaThIBA€MbIX HOBBIX TEXHOJIOTHH OOpamieHusi ¢ 00beKTaMu
npodeccronanbHoM nearenbHocTu (ITIK-11).

B pe3ynbraTe n3yuyeHus: AMCUUIIIUHBI CTYJCHT JIOJIKEH:

3uame:

- OCHOBHBIE THUIIBI U XapaKTEPUCTUKU OOOpYIOBaHMS, HCIOJB3YEMOTo  JUis
MPOBEJIEHUSI TUApPO-, THUPO- U  IJIEKTPOMETAIUIYPrHYECKUX MPOU3BOJCTB MaTepuasoB
COBPEMEHHOM HEPreTUKH;

- IPUHIMIIBI BEIOOPA anmapaTypsl JUIsi KOHKPETHOTO TEXHOJIOTHYECKOTO MPOLIecca;

Ymemn:

- TPOBECTH HMHXKEHEPHBIN pacyeT rabapuTOB THUIOBBIX allapaToB, HUCIOJB3YEMbIX B
TEXHOJIOTUU MaTepUaioB COBPEMEHHOMN 3HEPreTUKY;

- OCyulecTBUTh BBIOOp U oOOOCHOBaHHWE OOOpyIOBaHUS s  KOHKPETHOIO
TEXHOJIOTHYECKOI0 MpoLecca NOJyYeHHs] MaTepUalIoB COBPEMEHHOM dHEPreTHKY;

- paccuMTaTh XapaKTEPUCTUKH 000py10BaHUs1, HEOOXOAUMBIE ISl COCTABJICHUS UCXOAHbIX
JAHHBIX JUIS €r0 IPOEKTUPOBAHUSL.

Bnaoemn:

- MeTOJaMH pacyeTa OCHOBHBIX IapaMeTpoB OO0OPYAOBAHMS, HCIOIb3YEMOTO JUIs
MPOBEJIEHUSI TUApPO-, MHUPO- U  DBJIEKTPOMETALIYPrUYECKUX MPOU3BOJICTB MaTepuajoB
COBPEMEHHOM HEPreTUKH;

- HaBbIKAMHM BBIOOpa OCHOBHOIO 000pYyAOBaHMs Jjsi OE30MAcCHOrO IPOBEACHUS,
KOHTpOJISl, YCOBEPIIEHCTBOBAHHUS U pPa3pabOTKH TEXHOJOTMYECKUX IIPOLECCOB
IIPOM3BOJICTBA OCHOBHBIX (pyHKUMOHaNbHbIX MarepuanoB STL[, B Tom umucne c
UCI0JIb30BaHUEM paanoakTuBHbIX MaTepuaios ([ICK-1.1).

3. Kpartkoe coaep:kaHue Q1M CUMIIMHBI:

3.1. Beenenue

3amaunm kypca. Kparkas wuCTOpHsl OpraHM3alid TPOM3BOJCTBA IPOMBIIUICHHOTO
000py/IOBaHHUs, HCIIOJIb3YEMOTO B TEXHOJOTMU MaTepuajoB COBPEMEHHOW OSHEpPreTUKH, B
Poccun. Postb 0Te4ecTBEHHBIX YYEHBIX B Pa3BUTHH aIMapaTypHOro O(GOPMIICHHS TPOHM3BOJICTB
pPeIKUX W PaJMOAKTHBHBIX MeTauioB. OOopynoBaHWe — MaTepHalbHAsh OCHOBAa XHMHKO-
TEXHOJIOTHYECKOTO mporecca. Crnenuduka o0OpymOBaHUS, HCIOIB3YEMOTO B TEXHOJIOTHUHU
MaTepHaIoB COBPEMEHHOMN SHEPTETUKH.

3.2.  Knaccudukauus npoueccoB BhIlEIaYuBaHus. Annaparypa /Ui BbIILEIaYuBaHUsA:
aruTaTophl, TAYyKW, aBTOKJIABHI, KOJIOHHBL. Pacder Kackama JUiss  BBIIICTAUYNBAHHUS.
[lepxonaunonHoe BhlienaurBanue. Kyunoe BoienaunBanue. [logzeMHoe BollenayuBaHue, €ro
Pa3HOBUIHOCTH U  crHocoObl opraHu3anuu. SIBieHuWe KojbMmaTaluu. bakTepualibHOE
BbIIenaunBanne. Ou3nyeckre MeTOo bl HHTEHCH(PHUKAINN BBIIIEIAYNBaHUs (MEXaHOAKTHBAIINS,
yIIbTPa3BYKOBOE, paAHallMOHHOE U Jp.).

3.3. Knaccupukauuss unoHooOMeHHOro oOopynoBaHus. CopOLMOHHBIE —anmnapaThl
MEePUOIUYECKOro JeHcTBUs (copOLUnOHHbIE (GUILTPBI). ANIapaThl HEPEPHIBHOTO AEUCTBUA (CO
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CIUIOIIHBIM JBMKYIIMMCSI CJIOEM, CO B3BELIEHHBIM cjoeM). OTAeNnbHbIE THUIIBI aIapaToB:
KoJIoHHa ¢ mepuogudeckor pasrpy3koi cmosibl KHCIIP u xononna KJ/IC, mynbcanmonnas
kojoHHa IICK u ee pasHoBugHocTH, mauyk. CopOLMOHHBIE ammapaThl MOJIYHEIPEPHIBHOTO
NEHCTBUSI: KOHTAKTOp XWITHHCA, KoJoHHa Acaxu, ycranoBka [lepmytut, xomonasr KHITJIC,
CHK, UIIK, MUK, KHCIIA. [Taynekc-¢punbtpel. bapadannsie annapatel BIIA. CopOunoHHbIi
Moxysb HoBoro nokosienuss MTHIIM. Annapats! 115 aecopOuunu. BenmomorarenbHble yeTpoiicTBa
W y37bl anmapaToB HENPEPHIBHOTO U TOJyHENpepblBHOro AeictBus. Kiaccudukanus
MHXEHEPHbIX METOJ0B  pacuera copOmuoHHoro ob6opynoBanus. [Ipumepsl  pacuera
COpOIIMOHHOTO (QUITBTPA.

3.4. Kparkas xapakTepuCTUKa MEMOpPaHHBIX MpPOLIECCOB B TEXHOJOTMH pEAKUX U
paZMOaKTUBHBIX UIEMEHTOB. AnmnapaTypHoe ohopMIEHHE JUIsl MPOIECCOB 0OpaTHOrO OCMOcCa,
yinbTpariibTpaiu, MUKpOoGUIbTpauK, 3JekTpoauanu3a. Crnemuduka o00pyAOBaHUS IS
OpraHu3alMl OYHUCTKM JKMJIKUX PaJUOAKTHUBHBIX OTXOJOB MEMOpPaHHBIMM METOJAMH.
DNeKTpoaualiu3 B TEXHOJOTMM ypaHa U peHusl. H)KeHepHble METOAbl pacdyeTa OCHOBHBIX
XapaKTepUCTUK MEMOPAHHOTO 000PYA0BAHHUS.

3.5. Pacuer HKCTPAaKIIMOHHOTO M 3KCTPAKLIHMOHHO-IIPOMBIBHOTO Kackaaa. MeTronsl
ONpeJeNieHUs] TEOPETUYECKUX CTyleHel KoHTakThupoBaHus. Kilaccudukanus >KCTpaKTOpoB,
MPUMEHSEMbIX B TuapoMeTatypruu. CMeCUTEIbHO-OTCTOMHBIE 3KCTpakTopbl. TpyOuaTsiii
CMECHUTENbHO-0TCTONHBIN 3KkcTpakTop 3A0 "Poccuiickue penkue metamuibl". DKCTpaKLMOHHbIE
KOJIOHHBI. ['paBUTallMOHHBIE KOJIOHHBI. POTOpHBIE U POTOPHO-AUCKOBBIE KOJIOHHBI (3KCTPAKTOPHI
ait6ens, I'peccepa, pOTOPHO-AUCKOBBIA M aCUMMETPHUYHBIN POTOPHO-IHUCKOBBIN 3KCTPAKTOD,
anmapatel Mukcko, Kronn). [lynbcanimoHHbie S3KCTpaKIIMOHHBIE KOJIOHHBI. CHCTEMBI IyJIbCALUM.
@dacoHHble HacaJkh. TeXHUYECKHE XapaKTePUCTHKU IYJIbCAMOHHBIX KOJOHH C HacaJKou
KPMM3. BubpanuoHHble HKCTPAaKIHMOHHbIE KOJOHHbI. CpaBHEHHE pa3IMYHBIX THUIIOB
MIPOMBIIIJIEHHBIX ~KOJIOHHBIX JKCTpakTopoB. LlenTpoOexnble skcrpakrtopbl. Cepus Ol
Anmnapartsl JlyBecta, Pobatens, [llapmiec, sxctpakrop Ilondunehsika, KBagponuk, OI'H, DI/,
enTpak. CpaBHEHHE OCHOBHBIX TUIIOB 3KCTPAKIIMOHHOIO 000pynoBaHus. HKeHepHble METOIbI
pacuera  ra0apuTOB  SKCTPAKIMOHHOIO 000pyI0BaHHUS: CMECHUTENEH-OTCTOMHUKOB,
BUOPALIMOHHBIX KOJIOHH, MyJbCAIUOHHBIX KOJIOHH, IIEHTPOOEKHBIX SKCTPAKTOPOB.

3.6. Cpenuduka CymIKM UM OPOKAJIKM OCaAKOB B TEXHOJOTMU PEAKUX U
paZvoaKkTUBHBIX MeTaiyioB. TpyOuarbie Bpaujatouiyecs neuu (Bpems npedbIBaHUs MaTepuaia B
€YU, NMbUIEYHOC U3 N1€4YH, TEIUIO0OMEH B IeyaxX, KOHCTPYKTUBHbIE 0coOOeHHOCTH). Pacuer neun u
BBIOOp 1O TPOHM3BOAUTENHHOCTH. (OCOOCHHOCTH CYIIKA IAacTOOOpa3HBIX MaTepuasoB.
JleHTOUHBIE, BaJbIEIEHTOUHbIE U BaJbLOBBIE CYIIWIKU. PacHblINTENbHBIE CYIIUIKA: METOMbI
pacnblICHUs], TUIBI U KOHCTPYKIMH CyHmIioK. [IIHeKkoBble peakTopbl: KOHCTPYKLUH MEIIaJoK,
pacuer 1no npousBoAuTenbHOCTU. [Iponecchl B kumsieM cioe. OAHOPOAHOE U HEOJHOPOJHOE
nceBaooXImkeHne. OCOOEHHOCTH  TMAPOJMHAMHMKU ~ HEOJHOPOJHOIO  IICEBJOOKMKECHHUS.
XapakTepuCTUKU ra3oBbIX Mmy3bipeil. @oHTanupytomuii cioil. IlepememmBanne 1 MmaccooOMeH B
kursimeM cioe. Temmoodmen B cioe. IlbimeyHoc u3 kumsmiero cinos. KoHCTpyKTHBHBIE
ocoOeHHOCTH annaparoB. OOIKN MOPSIIOK pacueTa annaparoB KUIsIIEro ciosi. Bubpupyromuit
cioit. KoHCTpyKImu peakTopoB ¢ GuiabTpyronuM ciioeM. [Iporiecchl moaydeHus: u nepepadoTKu
OKCHJIOB U TaJOT€HHJIOB B COJIEBBIX paciuiaBaX. KOHCTpYyKTHBHBIE OCOOEHHOCTU PEAKTOPOB.
[Inamennsle mpouecchl. OOmas xapakTepUCTHKa, THAPOJUHAMMKA XOJIOJHOIO U TOPSIIEro
¢akena, Teronepesaya B IMJIAMEHHBIX PEAKTOPaxX, KOHCTPYKTUBHBIE OCOOEHHOCTHU PEaKTOPOB.
[Ipoueccel B mna3zme. JlyroBbie 1 BHICOKOYACTOTHBIE M1a3MOTPOHBI. KOMOMHUPOBAaHHBIE CIIOM.

3.7. O6mue 0cOOEHHOCTH U PAa3HOBUIHOCTHU IPOLIECCOB MOJIYYEHUS U papUHUPOBAHUS
MetaiioB. KoHcTpykuuu mneuedt Juisi METauIOTEpPMUHU, CHIMKOTEPMUU M KapOOTEPMHH.
lapHucaxkuple meyn («XOJOJHBIM TUTENb»). OJEKTPOJIUTUYECKOE BOCCTAHOBJIEHHE U
KOHCTPYKLUU 3JIEKTPOIU3EPOB ISl MOJIydeHUsI MeTauioB. MeTo/ibl paUHUPOBAHUSI METAILIIOB
(mupomMeTalUTyprudeckie, SJIEKTpOXUMHUYEeCKHMe U xumuueckue). OOopynoBaHue — ams
paduHUpOBaHUA MeETaioB. Pa3HOBUMIHOCTM anmapaToB JIsi IPOBEICHUS XUMHUYECKUX
TPAHCIIOPTHBIX PEAKIUN U XUMUYECKOTO OCAXKIEHUSI METAJIJIOB U3 ra30BOM (a3bl.
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4. O0beM yueOHOMH THCHMILINHBI

Bunpr yue6HO# paboThI SaHGIiHBIX B akanem.
ALY P gacax
SIMHUTIAX
OO0uasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 5 180
KonrTaktHas pa6ora (KP): 1,8 64
Jlexun 0,9 32
[Tpaktnueckue 3anstus (113) 0,9 32
JlaGopatopHbie 3aHATHUS YUeOHbIM NAAHOM He NPeOYCMOMPEHbl - -
CamocrositesbHast padora (CP): 2,2 80
IK3aMeH IK3aMeH
Buja konTpoJis: 3a4er / Jk3aMeH R T 36
B
. B actponom.
Buner yue6HOM paboThI 3a4ETHBIX
gacax
SIMHUTIAX
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4€0HOMY ILUIAHY 5 135
KonrTaktHas pa6ora (KP): 1,8 48,6
Jlexuu 0.9 24,3
[TpaxTnueckue 3anstus (113) 0,9 24,3
JlaGoparopHbie 3aHATHUS YUeOHbIM NAAHOM He NPE)YCMOMPEHbl - -
CamocrositesbHas padora (CP): 2,2 59,4
IK3aMeH IK3aMeH
Buj koHTpoOJIsA: 3a4eT / IK3aMeH 1 27

AHHOTANUA pado4yeil NPOrpaMMbl AUCHUIIMHbBI
«Pagunoxumuyeckas nepepadorka OAT» (b1.5.29)

1. Heab AUCUMIIIIUHBI:

MIO3HAKOMUTh  CTYJEHTOB C  COBPEMEHHBIMH  HAy4YHO-UCCIIEIAOBATEIbCKUMU U
UHXEHEPHbIMH  pa3paboTKaMu, a TaKXe [POMBIIIEHHO OCBOEGHHBIMH TEXHOJOTHIMH,
MPUMEHSIOIMMHCS B 00JIACTH PaJUOXUMHUYECKONW mepepaboTKu OTpabOTaBLIETO sAEPHOTO
torumBa (OT) nns 3aMbIKaHUS SASPHOTO TOIUIMBHOTO IIUKJIA B SIIEPHON SHEPreTHKE.

2. B pesyabraTre uH3y4YeHHUS] JUCHHUILVIMHBI O0y4Yawlnuiicd Mo Mporpamme
CIEeNNATUTETA J0JI/KEeH:

o0nanaTh CiaelyroIUMHU

IIpodeccuonanbubie komnerenuun (I11K):

CIOCOOHOCTBIO OCYIIIECTBIISATh TEXHOJIOTMUECKUI IPOIIECC B COOTBETCTBUHU C
perjaMeHTOM U UCMOJIb30BaTh TEXHUYECKHE CPEACTBA JUIsl U3MEPEHUS OCHOBHBIX IapaMETPOB
TEXHOJIOTHYECKOI0 Mpoliecca, CBOUCTB chlpbs U npoaykuuu (I1K-1);

CIOCOOHOCTBIO K PEIICHUI0 MPOPKECCHOHATIbHBIX IPOU3BOICTBEHHBIX 33/1a4,
BKJIIOUYAIOLIUX Pa3pabOTKy HOPM BBIPAOOTKU M TEXHOJOTHYECKMX HOPMAaTUBOB PACX0JOBAHUS
CBIPBS, MAaTEPUAJIOB U YHEPIeTUYECKUX 3aTPaT, COBEPILICHCTBOBAHUE KOHTPOJIS
TexHoyiorudeckoro mpouecca (I1K-2);

CIOCOOHOCTBIO aHAIM3UPOBATH TEXHOJOTUYECKUH MPOIIECC, BBISBIATH €T0 HEJOCTATKU U
paspabaTheiBaTh MeponpusaTHsI 110 ero coBepiieHcTBoBaHuO (I[1K-3);

CIIOCOOHOCTBIO MPUHUMATh KOHKPETHOE TEXHUYECKOE PEIICHUE C YIETOM OXPaHbI TPY/Ia,
paauamoHHON 06€30MacHOCTH U 0XpaHbl Okpyxaromiei cpeabl (I11K-4);
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CIIOCOOHOCTBIO  YNPAaBIATH  JEUCTBYIOUIMMHU  TEXHOJOTMYECKMMH  IIPOLECCaMH,
o0OecreurBarOIMMHU BBIITYCK IPOIYKIIMH, OTBEUarollel TpedoBaHusaM ctanaapToB U poiHka (I1K-
15).

B pe3ynbraTe n3ydyeHus: AMCUUIIIUHBI CTYJCHT JIOJIKEH:

3uame:

- ocHoBHble craguu oOpamieHuss ¢ OSAT mocne ero BBITPY3KM M3 AKTUBHOM 30HBI
SJIEPHOTO pEaKTOpa: XpaHEHHWE B MPUCTAHIMOHHBIX OacceiHaX BBIACPIKKH, TPAHCHOPTUPOBKY
OAT w©Ha paguOXUMUYECKHE MPEANpHUSATHS, BCE TEXHOJOTWYECKUE  OIEepalud 10
pagunoxumuudeckoit nepepadbotke OST ¢ BeiaeneHnEeM M OYUCTKOW NETSAIIMXCS MaT€pUaIOB OT
npumeceit npoayktoB genenus (IIJ]), meromsl oOpamieHuss ¢ TBEPABIMH, >XUIKUMH U
ra3oo0pa3HbIMU  PaJUOAKTUBHBIMU OTXOJaMH, OOpa3ylollMMHCS Ha IPOU3BOACTBE IIPH
nepepadbotke OSAT, a Takke JACWCTBYIONIME MPOMBIIUICHHbIE BapUaHThl U BHOBb
paspabaTbeiBacMble TexXHOJoTHUYecKue cxeMbl nepepabotku OST pa3nuyHbIX TUHOB SJAEPHOTO
TOIUIMBA U 0OpAIlleHUs C PATUOAKTUBHBIMU OTX0/IaMHU BCEX TUIIOB U KJIACCOB aKTUBHOCTH;

- OCHOBHbIE (DaKTOpPBI, OMpENENAIONINE PAJUANUOHHYI0O U XUMHYECKYIO OIAaCHOCTH
oOpallleHus C sIIEpHBIMU JIENSIIIUMUCA MaTepraliaMu U paanoaktuBHbiMu [1]1, o6pasyromumucs
npu nepepadotke OAT, a Takke METOBI 3aUTHI OOCITYKHBAIOIIETO MEPCOHANIA, OKPYKAIOIIEH
Cpelbl OT paJlOaKTUBHOIO BO3JCHCTBUS U 3arpsA3HEHUs PaMOTOKCHYHBIMHM HYKJIHJAMHU, B TOM
YuCJie METO/Ibl paJAMAaLIMOHHON O€30MacHOCTH MPOBEIEHUs TeXHOIornueckux onepanuii ¢ OAT.

- OCHOBHBIE  BO3MOYKHOCTH COBPEMEHHBIX  SJEPHO-XMMUYECKUX  TEXHOJIOTHH
perenepanun u3 OMT gensumxcs wmarepuasioB i SACPHOM HHEPreTHUKHM U LIEHHBIX
paguonyknuaoB IIJl nns ucnosb30BaHMA B PA3IMYHBIX OTPAC/IAX TEXHUKU WU MEIULUHBI,
TEHJCHIIMM W HAIpaBJIEHUS Pa3BUTHS METOJOB IepepaboTKu paznuuHblx BuioB OAT s
MIOCTAaHOBKM 3ajjay, cOopa, aHaim3a M OOpabOTKH SKCIEPUMEHTAIbHOM M JIMTEpaTypHOMU
uHdopMauu B 00JAaCTHM  XUMHH, (U3NYECKOW XMMMH, HWHKEHEPHOTO oOecreueHus
TEXHOJIOTMUYECKUX peuIeHni U TexHosoruu nepepadotku OAT u oOpaieHus ¢ paIuoakKTUBHBIMU
OTXO0JIaMH BCEX BUOB U KJIACCOB;

Ymemn:

- OCYHIECTBJISITh HMOMCK HH(OpPMAaLMU [0 OCHOBHBIM HaIPaBJICHUSM pa3pabOTOK B
XUMHH, (PU3NYECKON XMMMH, TEXHOJIOIMH U UMH)XXEHEepHOM obOecrieueHun nepepadbotku OAT u
oOpallleHus ¢ paluOaKTUBHBIMHU OTXOJAMH, a TAKXKe BCECTOPOHHEr0 obecreyeHust 0€301acHOCTH
IIpH MPOBEAECHUU PaldOT ¢ JENALMMUCS MaTepualaMy U paJuOoTOKCUYHBIMU HyKIuaamu 11/

- TNPUMEHATh MOJYYEHHbIE 3HAHMS U1 TPOBEICHHS HAy4YHO-HCCIIEI0BATEIbCKUX
paboT B obnactu XUMHH U TexHojoruu nepepadborku OAT u obpamieHus ¢ paarnoOTOKCUYHBIMU
[11, a Takke MPOBOAUTH aHAIU3 U 0OpPabOTKY IMOIYYEHHBIX SKCIEPUMEHTAIbHBIX JaHHBIX C
pruOopoB, 000PYIOBAaHUS U SKCIIEPUMEHTAIBHBIX YCTAHOBOK;

- TNPOBOJUTH XHMHUKO-TEXHOJIOTMUYECKHE pacueTbl IO BCEM OCHOBHBIM CTaJUsM
nepepadbotkn OST u oOpaimeHuss ¢ paguoaKkTUBHBIMM OTXOJaMH, a TaKXK€ pacCUUTHIBATh
HE0OX0IuMble (PU3UKO-XMMHUYECKHE CBONWCTBA MAaTEpUAIOB, UCIOJB3YIOIIUXCS B TEXHOJIOTHU
nepepabotku OAT u oOpailieHns ¢ paJuoaKTUBHBIMU OTXOJIaMU;

Braoemy:

- HaBbIKAMU IIOMCKAa U HAXOXJIEHUS HAy4YHO-TEXHHUYeCKol uH(opmauuu B obiactu
XUMHH, (PU3MYECKOM XUMHH, TEXHOJIOTUM U HHXKeHepHoro obecneuenus nepepadotku OAT u
oOpallleHus ¢ pPaJUOAKTUBHBIMU OTXO0/IaMU;

- HaBBIKAMM aHAJIM3a OCHOBHBIX TEXHMYECKUX M TEXHOJOTMYECKHX pPEIIeHUN Mpu
OTMCAaHUU W3BECTHBIX W pa3pab0TKe HOBBIX MeToA0B mepepabotku OSAT u oOpamenus c
PaZvoaKTUBHBIMU OTX0aMU;

- MeTOoJaMH IpOBEACHUS HAay4yHBIX HCCIIEJOBAaHUI B 00JacTU XUMHH, (PU3UUECKON
XUMHH U TexHosioruu nepepabotku OAT u oOpaieHus ¢ paIuoaKTUBHBIMU OTXO/IaMHU.

3. Kpartkoe coaep:kaHue Q1M CUUIIMHBI:

3.1. Beenenue

85



3amaun kypca. Bugst OST, mnomiexamero paadoXUMHUYECKON mepepadoTke.
Pagnoxumuueckas xapakrepuctuka OSAT. OcoGeHHOCTH M OCHOBHBIE MPOLIECCHI MEepepadoTKU
OAT ADC. CoBpeMEHHOE COCTOSHUE PATUOXUMHUYECKOM TEXHOJOTHUU BBIAEICHUS U OUYUCTKU
ypaHa ¥ IUTYTOHHUSL.

3.2. TpauncnoptupoBanue OAT

[IpaBuna nepeo3ku OSAT. Konctpykuuu koHteliHepoB uist TpaHcnopTupoBku OST.
ABTOMOOWIIBHBIE, JK€T€3H010p0kHbIE U MOpcKkue nepeBo3ku OST. [lepeBosku OAT B PO.

3.3. Xpanenue OAT

O6mue Bompocsl xpaHeHuss OST. Boanoe xpanenuss OST. KoHCTpyKIMM BOJHBIX
xpanmui OST. Cyxoe xpanenue OST. Cyxoe xpanenue OST B xamepax, KOHTeHHepax u
KaHUCTpax.

3.4. BekpbiTue oTpaOOTaBIIMX TBAJIOB

BcekpeiTe ¢ paszneneHneM marepuana 00O0JOYKM U CEepACYHHMKA TBAIOB. XUMUYECKHE,
MUPOXUMHYECKUE U MEXaHUUECKHE METO bl CHATHSI 000JI0ueK. BekpbiTHE TBAJIOB 6€3 OT/IENeHUS
Marepuaia 000JI0YKH OT MaTepualia CepAeYHUKOB. MeTo 1 pyOKa — BhIlIeJIaurBaHHUE.

3.5. PactBopenue OAT

JlononHUTENbHBIE OIEpallid MOArOTOBKM TB3JOB K pacTBOpeHHIO0. Boisoxcumanus.
O6mme Bompockl mepeBoga OST B pactBop. PacTBopeHME TOIUIMBHBIX MaTepualioB 0e3
o0osiouek. PacTBopeHune MeTasIM4eckoro ypaHa, AMOKCHIA YypaHa, CMEIIAHHOTO YpaH-
IUTyTOHHUEBOIO OKCHJIHOTO TOIUIMBA, KapOugHoro u HutpugHoro OMT. Tpebosanus,
npenbsBiasieMble K oOopynoBanuto st pactBopenus OST. OOecnedenue saepHOU
6e3omacHocty B mpouecce pactBopenus OAT. Yaanenue razooOpa3HbIX MNPOAYKTOB JENIEHUS
npu pactBopenuu OST.

3.6. DKCTpAaKIIMOHHBIE METO bl BHIJICJICHUS U OYUCTKHU ypaHa, IIIyTOHUS U HENTYHUS.

PUREX- nporecc

Obmee omucanne PUREX- mpouecca. BoccraHoBineHue M OKHMCIEHUE IUIYTOHUSA U
HENTYHUSA. OKCTpakUMOHHBIM adduHax ypaHa. OKCTPAaKIHOHHBIN apPUHAK MIyTOHUS.
N3Bneuenne nHentyHus. Pagmoxumuueckuii 3aBox PT-1. Ommcanue TEXHOJIOTHYECKON CXEMBI
PUREX-mponiecca na PT-1. IlepepaboTka pammoaktuBHBIX 0Tx0a0B Ha PT-1. Cxewmsr
oOpallleHus ¢ )KUJIKUMHU, Tra3000pa3HbiMu U TBepAbiMU PAO na [10 “Mask”.

3.7. CoBpeMeHHbIe BOJHO-XUMHUYECKUE pouecchl nepepadotku OAT

«Ympomenusiii PUREX», COEX™, THOREX, NUEX, NEXT, REPA, DIAMEX-
SANEX, cemeiicteo UREX+, GANEX, PARC, ARTIST, TALSPEAK, TODGA, «4-group
Partitioning  Process», «BOJHO-3KCTPAaKIMOHHBIM MpOLECC € UCHOJIb30BAaHUEM  JIBYX
skctpareHToB: Th® u TRPO», nepepaborka OST B ciaOOKHCIBIX HUTPATHBIX PACTBOPAX.
Bonno-xumuueckue npoueccel nepepadotku OSAT B kapbonatubix cpenax: TIT, COL, LANL,
«KAPBOKC», «KAPBODTOPOKCy.

3.8. HeBoansie meTonbl nepepadotku OAT

O6mme Bompocel miepepabotkun OAT HeBomubiMu MeTomamu. DTOpUIHO-TA30Bas
texHosnorus. llepepaGoTka ypaHoBoro u ypas-turyroHueBoro OST. [Mupoxumuueckast
nepepabotka OST. Iluposnextpoxumuueckas mnepepabotka OAT. ITupomerammypruyeckas
nepepadbotka OST. TexHonoruueckue cxembl MUPOIIEKTpoxumuueckoil nepepadotku OSAT B
P® u 3apybexHbIx cTpaHax. 3aMKHYTbIM TomnuBHBIN nukn PBH ¢ nmuposnekrpoxumuyeckoit
nepepadotkoit OAT. Konnenmus ATOK.

3.9. 8. OOpatienue ¢ paauoaKTUBHBIMUA OTXOaMHU

OOmiass  XapakTepuCTUKa pPaJUOAKTHUBHBIX 0TX0A0B. Kiaccuduxamuss  Kuakux,
razoo0pa3ubix U TBepAbIXx PAO. OcHoBHble MeTonbl oOpamienuss ¢ PAO. OOpaienue c
KUJKUMH BbICOKOAKTUBHBIMU oTxojamu (BAO). OcreknoBbIBaHHE XUIKUX PaAMOAKTUBHBIX
orxonoB. OOpamenue ¢ xuaxkumu cpenHeakTuBHbIMH (CAQO) u HuzkoakTuBHBIMH (HAO)
orxonamu. butymupoBanue u uementupoBanue xuakux CAO um HAO. Ob6pamenue c
ra3000pa3HBIMH OTXOIaMHU. Y JAJICHUE PaIMOAKTUBHBIX 0JIarOpoIHbIX ra3oB, Tputus, CO,, ioxa.
Cucrema Tra3004MCTKM Ha paJUOXMMHMUYECKUX 3aBojax. OOpamieHue C  TBEpAbIMU
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paanoakTUBHBIMU oTXo/aMu. COBpeMEHHbIE TEXHOJIOTHYecKue cxembl oOpamieHus ¢ PAO nHa
npumepe 3asoja PT-1 u I[10 «MASK».

4. O0beM yueOHOMH THCUMIIHHBI

Buapr yuebHoit pad . B axazeu.
IBI yq paboThI 3a4ETHBIX yacax
SIMHUTIAX
OO0uiasi TPy10€eMKOCTb IUCHUIIMHBI 110 Y4€0HOMY IJIAHY 3 108
KonrTaktHas pa6ora (KP): 0,8 32
Jlekun 0.4 16
[TpakTueckue 3anstus (113) 0,4 16
JlaGopatopHbie 3aHATHUS YUeOHbIM NAAHOM He NPEOdYCMOMPEHbl - -
CamocrositesbHas padora (CP): 1,1 40
JK3aMeH IK3aMeH
Buja xkonTpoJin: 3a4er / Jk3aMeH R T 36
B
. B actponom.
Bunel yue6HOI paboThI 3a4ETHBIX
gacax
SIMHUTIAX
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 3 81
KonrTaktHas pa6ora (KP): 0,8 21,6
Jlexuu 0.4 10,8
[TpaxTnueckue 3anstus (113) 0,4 10,8
JlaGopartopHbie 3aHATHUS YUeOHbIM NAAHOM He NPE)YCMOMPEHbl - -
CamocrositesbHas padora (CP): 1,1 29,7
IK3aMeH IK3aMeH
Buj koHTpoOJIsA: 3a4eT / IK3aMeH 1 27

AHHOTANUA padoyeil NPOrpaMMbl AUCHUIIMHbBI
«Xumus TBepaoro reaa» (b1.5.30)

1. Heab AUCUMIIIUHBI:

yrayOJleHHOEe  U3y4yeHHE  HECKOJBKMX  pa3lieJloB XUMUM  TBEpAOro Tela U
KPUCTAJIOXUMUU: CUHTE3 U ONMCAHHME TBEPIBIX T€J, CUMMETPUS KPUCTAJIUIMUECKUX CTPYKTYD,
OCHOBHBIE  TMOHSATHUS  KpUCTaulorpaduu ¥ KPUCTAJUIOXUMHUH,  IpEICTaBiIeHUS 00
AKCHNEPUMEHTAJIbHBIX METOJaX HU3YYEHHUs KPUCTALIMYECKHX CTPYKTYp (Mpexkae BCEro 3TO
TU(PaKIKsl PEHTTEHOBCKHUX JIy4yeil), CBA3b MEXIY (PU3NYECKUMHU CBOMCTBAMHM U CTPYKTYpOU
TBEpAbIX TeJ, Ae(EeKThl B TBEPAbIX TeNax, BIMsAHUE JEPEKTOB Ha (U3NYECKUE CBOMCTBA U
PEaKIMOHHYIO CIIOCOOHOCTb.

2. B pesyabraTre uH3y4YeHHS] JUCHUILVIMHBI O0y4YalIlnuiicd MO0 Mporpamme
CIeLHAINTETA 10JIJKeH:

o0naaTh ciaelyroIUMH

OowmenpodgeccuonanbubiMu Komnerenuusimu (OIIK):

CITOCOOHOCTBIO HCITONB30BaTh MAaTEMATHYCCKUE, CCTCCTBCHHOHAYUYHBIC W HMHKXCHCPHBLIC 3HAHUA
JUTS pellieHus 3a1a4 cBoel npodeccruonanbHoi aesatenbHocT (OITK-1)

IIpodeccuonanbubie komnerenuun (I11K):

CIOCOOHOCTBIO OCYIIIECTBIISATh TEXHOJIOTMUYECKUM IIPOIIECC B COOTBETCTBUHU C
pEerIaMeHTOM M HUCIIOJIb30BATh TEXHUYECKHUE CPEACTBA JUIsl U3BMEPEHUSI OCHOBHBIX ITapaMETPOB
TEXHOJIOTHYECKOI0 Mpoliecca, CBOUCTB chlpbs U npoaykuuu (I1K-1);
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B pesynbpTaTe nzydeHus: IUCHUIIINHBI CTYACHT J0DKCH:

3nams:

- OCHOBHBIC TIOHSTHS XMMHUHU TBEPAOTO TeJa, TEOPHIO B paMKaX MPEACTaBICHHOMN
MIPOTPaMMBI.

Ymemn:

- IPOBOJUTH JIMTEPATYPHBIN MTOUCK, aHATU3UPOBATH XUMUYECKYIO HH(OpMaIHio,
BBIJIEJISIS OCHOBHBIE MPOOJIEMBI M3 00JIACTH XMMHUU TBEPAOTO TeJa, Mpejiarath myTH UX
perieHusl.

Braoemy:

- HaBBIKAMU PEIICHUS MTPAKTUICCKUX 3a7a4 XUMHUH TBEPJIOTO TeJla U3 Pa3IesioB: ONMCAHUE
CUMMETPHH KPUCTALIMYECKUX CTPYKTYP, peHTreHorpadus, 1eeKThl B TBEPABIX Telax,
pEeaKIMOHHAs CIOCOOHOCTH TBEP/IBIX BEIIECTB.

3. Kpartkoe coaep:kaHue Q1M CUMIIMHBI:

3.1. Benenune B xumuto TBepAoro tena. [lonstue o marepuanax. TBep/sie Tena.

Marepuansl, ux kinaccudukanus. Kpucrammmdyeckue u amopdHbie Tena. XUMHYECKas
CBS3b B TBEP/bIX Tenax. Heopranmueckue cTpyKyTphbl.

3.2. CrpykTypa KpucTajyla ¥ HpOCTpaHCTBEHHas pemierka. OrpaHka KpucTauia.
OCHOBHBIE 3aKOHBI

3.3. Kpucrammueckue cTpykTypbl TBepAbIX Tes. Kiaccel cummerpun. Pemerku bpase.

Cummerpus. DeMeHTbI CUMMETpUU KPUCTAJUTMYECKUX MHOTOT'PaHHUKOB.
Kpucranmnorpapuueckue xareropuu, cuHronuu. ®opmyna cummerpuu. OnucaHue KIaccoB
cummerpun. dopma KpuCTAIOB. OJIEMEHTbl CHUMMETPUU KPUCTAUIMYECKUX CTPYKTYP.
[IpoctpancTBeHHble Tpynbl ciMMETpUU. OCHOBHBIE TUIIBI CTPYKTYp. [lonutunus.

3.4. ledexTsl cTpyKTYpbl TBEpAbIX Tei. 3omopdusm.

Buner nedexros. Uzomopdusm. Hecrexuomerpusa. CoeqMHEHNS BKIIIOUEHUS.

3.5. lomukpuctamasl. MeTo bl Ucce0BaHUS TBEPABIX TEIL.

CpoiictBa mopomkoB. Tekctypa. Kepamumka. Kommosutel. Metoapl ucciemoBaHus
TBepAbIX Ted. PeHTreHodas3oBblii aHaAIN3.

3.6. AmopdHbIe Tena, CTeKIa, CUTAILIIBI

XapakTtepuctuka amopdubix Teda. Meroapl noaydenus. Kpurepun amopduzanuu.
Mopenu cTpyKTypsl CTEKIA.

3.7. ®yHKIMOHANIbHbIE HEOPraHUYECKNE HAHOMATEPHUAIIBI

HMucnepcusle cuctembl. Hanomarepnanel. Ilokpeitus u  1uieHku. HureBuaHble
Matepuaisl. [lopucteie MaTepuabl.

4. O0beM yueOHOM THCUMIITHHBI

B
. B akanem.
Buner yue6HOM paboThI 3a4ETHBIX
gacax
SIMHUTIAX
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY TUIAHY 2 2
KonTakTHas padora (KP): 0,8 32
Jlexkun 0.4 16
[TpakTueckue 3anstus (113) 0,4 16
JlaGopatopHbie 3aHATHUS YUeOHbIM NAAHOM He NPE)YCMOMPEHbl - -
CamocrositesbHas padora (CP): 1,1 40
Bua koHTpoJIsi: 3auer - 3ayer
. B B .
Bunpr yue6HO# paboThI ACTpOHIoM
3a4ETHBIX Jacax
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SIMHUTIAX
OO0uiasi TPy10€eMKOCTh JUCHUIJIMHBI 110 Y4e0HOMY ILUIAHY 2 54
KonrTaktHas pa6ora (KP): 0,8 21,6
Jlexuu 0.4 10,8
[TpakTnueckue 3anstus (113) 0,4 10,8
JlaGopatopHbie 3aHATHUS YUeOHbIM NAAHOM He NPEOdYCMOMPEHbl - -
CamocrositesbHas padora (CP): 1,1 29,7
Bua koHTpoJIsi: 3auer - 3ayer

4.4.2. JIncuMniIuHbl BAPUATUBHOM YacTH (00s13aTe/IbHbIE TUCIHIJIMHBI)
AHHOTaNUA Y4eOHOM NMPOrpaMMbl M CUHILINHBI
«JlabopaTopHbie padoThl 0 001eil U Heoprannyeckod xumun» (b1.B.01)

1. Heap AMCUMILVIMHBI - TPHOOpETEHNE 3HAHUN U KOMIIETEHLUH, (GOPMUPOBAHHE COBPEMEHHBIX
IpejacTaBieHUt B oOnmacTh oOwmIEl M HEOPraHWYeCKOM XHMHH, pPa3BUTUE HABBIKOB
UCCIIEI0BATENIbCKON PadOTHI.
2. B pesyabrare HM3ydYeHHsl JUCHUILIMHBI 00ydalmoliMiics IO NMporpaMMe clenHaJMTeTa
JOJIKeH
Obnadams CNeayIOIUMHA KOMIICTCHITASIMHU:
- CIIOCOOHOCTBIO MCIOJIb30BATh MATEMAaTUYECKHE, €CTECTBEHHOHAYUYHbIE U MH)KEHEPHBIE
3HAHMS JUIsl pelieHus 3a1au cBoelt nmpodeccuonanbHo aestenbHocT (OIIK-1);
3nams:
— OCHOBHbIE 3aKOHOMEPHOCTH IPOTEKAHUS XUMUYECKUX TPOLECCOB U XapaKTEPUCTUKHU
PaBHOBECHOT'O COCTOSIHUS;
— METO/Ibl ONMCAHUS XUMUYECKUX PaBHOBECUH B pPaCTBOPAX JIEKTPOIUTOB,
— CBOMCTBA KOOPJIMHAITMOHHBIX COCTMHEHHUM.
Ymemo:
— BBIIOJHATH OCHOBHBIE XHMHYECKHE OIEpalUU, ONIPEIENATh TEPMOJAUHAMUYECKHE
XapaKTePUCTUKU XUMUYECKUX PEaKIUi U paBHOBECHBIE KOHLIEHTPALIUU BEIIECTB;
— UCMOJIb30BaTh OCHOBHbIE XUMUYECKHE 3aKOHBI, TEPMOJMHAMUYECKHE CIIPABOYHBIEC JaHHBIE IS
pelieHus npodeccuoHalbHbIX 3a1a4;
— IIPOTHO3UPOBAThH BIUSHUE PA3INYHBIX (AKTOPOB HA PABHOBECHE B XUMHUYECKHUX PEAKIIMSIX;
Braoemy:
— DKCHEPUMEHTAJbHBIMU METOJAMH OIpPENEICHHUsS HEKOTOPHIX (PU3UKO-XUMHUYECKHX CBOWCTB
HEOPraHNUYECKUX COCIUHEHUH.
3. Kparkoe cogep:xanue JTUCUMIIJIMHBI:
TexHuka 6e30macHOCTH U MpaBuia padoTel B 1aboparopuu. [lorpemHnoctu pe3yabTaToB
YHCJIEHHOTO 3KCIIEPUMEHTA.
Omnpenenenre MOJISIPHOM Macchl YIIEKUCIIOro ras3a.
[IpurorosiieHne pacTBOpa 3aJAHHOW KOHIICHTPALIUH.
Omnpenenenre KOHLUEHTPALUK PacTBOPa TUTPOBAHUEM.
[IpuroToBiieHue pacTBOpa 3aJaHHOW KOHIEHTPALMU U TUTPOBAHUE.
W3ydyeHne OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIUH.
Omnpenenenre MOJISIPHOM Macchl SKBUBAJIEHTA BEIIECTB.
[Tony4yeHnue u CBOMCTBA KOMIUIEKCHBIX COEMHEHUI.
[Tony4yenue u CBOMCTBA KOMIUIEKCHBIX COEAMHEHUM.
I'maponus coseit.
4. O0beM yueOHOM THCUMIIHHBI
\ Bunpl yue6HOM paboThI 1 cemectp \
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B 3au. en. B akap. gacax
OO0mas Tpy10eMKOCTb JMCHUILJIMHBI 10 Y4eOHOMY ) 7
IUIAHY
AyIMTOpHBbIE 3aHATHS: 0,89 32
Jlexmm (JIex)
[Ipaktuueckue 3ausarus (113)
Jlaboparopusie padoTs! (JIP) 0,89 32
CamocrositesabHas padora (CP) 1,11 40
CamocrosTenpbHOE H3yd9eHUE Pa3eioB TUCIIHILIHHEL 1,11 40
Bua konTpoJs: 3K3aMeH/3aueT 3ayert
But ye6uoit pabotet B 3au. en. 1 CeMe]ngKan. yacax
OO0mas Tpy10eMKOCTh JHCHUIIUHBI 110 Y4eOHOMY ) 54
IUIAHY
AyIUTOpPHBbIE 3aHATHS: 0,89 24,03
Jlexmm (JIex)
[Ipaktuueckue 3ausarus (113)
Jlaboparopusie padoTs! (JIP) 0,89 24,03
CamocrositesabHas padora (CP) 1,11 29,97
CamMocTosATEeT HOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 1,11 29,97
Bua konTpoJs: 3K3aMeH/3aueT 3ayer

AHHOTanuA padoyeil mporpaMmme 1M CHUNIMHBI
«Ha4yeprartenbHas reomerpus» (b1.B.02)

1. Llesnb IUCUUIUIMHBI - HAYYUTh CTYJEHTOB CIOCOOaM O0TOOpakKeHHsI TPOCTPAHCTBEHHBIX
¢bopM Ha IJIOCKOCTH, BBIMOJIHEHUIO U YTEHUIO YEPTEKEH U IMpaBWIaM M YCIOBHOCTSIM,
npuMeHsieMbIM pu 3ToM (ctanaaptam ECKJI).

2. B pesyabraTre uH3y4YeHHUS] JUCHHUILVIMHBI O0y4Yawlnuiicd Mo Mporpamme
CIEeNNATUTETA J0JI/KEeH:
0b1a0amsb CIETYIONTUMHA KOMIICTCHITUSIMU

- CIIOCOOHOCTBHIO K pa3pabOTKe HOBBIX TEXHOJIOTMYECKUX CXEM Ha OCHOBE PE3YyJIbTATOB
Hay4HO-uccaeaoBaTenbckux padot (I11K-20).

3HamMb:

- c110coObl 0TOOpa)KEHUsI IPOCTPAHCTBEHHBIX (POPM Ha IIOCKOCTH;

- IPaBHWJIa M YCJIOBHOCTH MIPH BBITTOJIHEHHH YEPTEKEH;

- BHJIBI CAMMETPHH T€OMETPHUECKUX QUTYD;

- BO3MOXXHOCTH IPUMEHEHHS] METOJIOB HayepTaTeJIbHOM TeOMETpPUH Ul peleHus (pusuko-
XAMUYECKHX 3a/1a4.

ymems:

- BBIOJHATH M YHUTATh YEPTEKU TEOMETPHUSCKHX MOJENEeH C Yy4eToM JCHCTBYIOLIUX
CTaH/IapTOB.
gnadems.:
- crioco0amMu ¥ pueMamMu U300pakeHUs IPeIMETOB Ha MI0CKOCTH.
3. Kpartkoe cogep:xaHue TUCUMILIHHbBI
Mogay.s 1. O0mme npaBu/ia BbINOJHEHHS YepTekKe.
1.1. IlpaBusa BbimosiHeHUs U odopmieHust ueprexxked B coorBercTBuM ¢ ['OCT. @opmartsr:
pa3Mepsl U1 0003HaYEHHE OCHOBHBIX U JIOMOJIHUTENbHBIX (hopmaroB. Pacnosioxxkenue ¢popmMaTos.
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Macmitad: HaTypaJbHbIM MacmiTald, CTaHJApPTHbIE MAacHITaObl YMEHBUICHUS U YBEJIUYEHMS.
Jluauu: tunsl u TomuuHa auHUMA. pudt: THnel u pasmepsl wpu@ToB. OCHOBHBIE HAIMHCH
rpaduyecKux U TEKCTOBBIX JOKYMEHTOB.

1.2. T'eomerpuueckue mnoctpoeHus.. ConpspKeHUs: OCHOBHBIE BUJIbI M MPAaBUJIA BBINOJTHEHMSL.
VYKJIOHBI U KOHYCHOCTH: pacueT W NpaBuja HaHECEHUs Ha ueprexe. JleneHue OKpyKHOCTH Ha
paBHbIe yacTH. HaneceHue BHIHOCHBIX U Pa3MEPHBIX JIMHUN Ha YEPTEKeE.

Monayas 2. IIpoennpoBanue reoMeTpudeckux Guryp.

2.1. Meron mnpoexumii. Bunsl npoeumpoBanusa. LleHTpanbHOE mNpoenupoBaHUE: LEHTP
MPOCLMPOBAHMS, IIJIOCKOCTh MPOEKLUMH, Mpoenupyrone Jydd, mnpoekinuu. CpoiicTBa
LEHTPAJIBLHOTO MpoeuupoBanusl. JIOCTOMHCTBA U HEOCTATKU LIEHTPAIbHOIO IPOELUPOBAHUSI.
[TapannensHoe  mpoeuupoBanue.  HampaBnenwe — mpoemupyrommx — Jydeil.  CBolicTBa
napajuieibHoro  npoeuupoBanus. I[IpoenupoBaHue  KOCOYrojibHOE U MPSAMOYTOJBHOE
(oproronansHOe). CBOWCTBA OPTOrOHAIBHOTO MpoenupoBanus. OOpa3oBaHHE KOMIUJIEKCHOTO
yeprexka (dmopa Momka). OptoroHanbabii 4eptex Touku. Koopamnatel Touku. I[loctpoenue
TOYKH 110 €€ KOOPAUHATaM.

2.2. Ilpsmble nuauu. CiocoObl 3afaHus NpsMoil Ha ueprexke. Knaccudukamus npsMbIX 1O
PacroJIOKEHUI0 OTHOCUTENBHO JpYr Jpyra: MOpsMble MEpeceKaroluecs, NapajulebHble U
ckpenuBaromuecs. Knaccupukamuss mpsMbIX OTHOCUTEIBHO IUIOCKOCTEH MPOEKIHI: TPsIMbIC
OOLIero U 4acTHOTO MOJIOKEHHUS — MPSAMbIE YPOBHS U mpoerupyomue. [IpuHaaiexHoCcTb TOUKU
npssMoi. TeopeMa o0 mpoenrpoBaHUU MIPSAMOTO yIiia.

2.3. IInockocth. CriocoObl 3aaHusl MIOCKOCTU Ha veprexxe. Kiaccupukauus miockoctedl mo
PacCroJIOKEHUI0 OTHOCHUTEIbHO IJIOCKOCTEH MPOEKIMI: IUIOCKOCTH OOIIero M 4YacTHOTO
MOJIOXKEHUSI — MpoelUpyomre U ypoBHs. [IpuHaane:KHOCTh TOUKU U MPSAMOH IIIOCKOCTH.

2.4. Kpusble nunun. Knaccudukanus KpHUBBIX: LUPKYJIbHBIE M JIEKAJIbHbIE, 3aKOHOMEPHbBIE U
He3akoHoMepHbIe. [lopsanok kpuBoi muHuM. [Inockue KpuBble IUHUU BTOPOTO MOPSAKA: AILIHUIIC,
napabouia, runepoona. [IpocTpaHcTBeHHbIE KpUBbIE: IIMIIMHIPUYECKAs U KOHUYECKas BUHTOBBIE
JIUHUMU.

2.5. TloBepxHoctu. OOpa3oBaHUe M 3aJaHUE MOBEPXHOCTEH Ha uepTexe (KMHEMaTU4YecKUuil u
KapkacHbli  cmocoObl). Ilonstme 00 ompenenutene mnoBepxHocTu. Kiaccudukanus
MIOBEPXHOCTEN: JTMHEHUaThle U HeJMHEeNYaThle, IOBEPXHOCTH BpAIICHUS, TOBEPXHOCTU C JBYMS
HaIpPAaBJISIOIIMMHU U IJIOCKOCTBIO Mapaienu3Ma. BUHTOBbIE TOBEPXHOCTU. XapaKTEpHbIE JIMHUN
MIOBEPXHOCTEN BpalllEHUs: MEpHUJMaHbl, TJIABHbIM MepUAMaH, Napauieiad, SKBAaToOp, TOpJIO.
[IpuHaI€KHOCTh TOYKU TOBEPXHOCTH.

2.6. T'eomerpuueckue Tena. [Ilpoekiiuu MHOTOrpaHHUKOB (TpaHHbIE F€OMETPHUUYECKUE Tela), B
TOM 4HCJe MpaBUiIbHbIE (TETpa’dIp, reKcas’ap, OKTa’dap, AOJEKadaAp, UKOCAdIp), Tela BpalleHUs
(muuHAp, KOHYC, map, Top).

2.7. Cummerpus reomerpudeckux ¢uryp. CHMMETpusi OTHOCHUTEIBHO IUIOCKOCTH, MPAMOIi,
To4YKd. CUMMETpUs BpallleHUs], TOPSAIOK OCH CUMMETPHH.

2.8. OmnpeneneHue HaTypaJIbHON BEJIMYMHBI OTpe3Ka MPSAMOM U IUIOCKo# ¢urypsl. Onpenenenue
HaTypaJIbHOM BEJNMYMHBI OTpe3Ka MpsAMOl CcHocoOOM MpPsIMOYTOJbHOIO TPEYroOJbHUKA U
CIIOCOOOM MPOEIMPOBaHUS Ha JOMOJHUTEIbHYIO IUIOCKOCTh. [locTpoeHue HaTypalibHOMN
BEJIMYMHBI TNIOCKON (QUTYpBHI.

2.9. Ilepeceuenue reomerpuueckux oopa3os. [lepeceueHne MHOrOrpaHHUKOB, MHOTOTpPAaHHHKA C
MOBEPXHOCThIO BpamieHus. [lepeceueHne MOBEpXHOCTEM BpalleHUs: JBYX IPOELUPYIOLIUX
MOBEPXHOCTEH, MpoeHHpyloled ¢ Henpoenupyome. IlepeceyeHne HenmpoenupyroImx
MOBEPXHOCTEH BpalleHUs] C MapajUleIbHBIMU OCSMH. TeopemMa O IepeceueHUuu COOCHBIX
IIOBEpXHOCTEN BpamieHus. [locTpoeHne JTMHUM NTEPECEUYEHUs] HEPOECUPYIOUX TOBEPXHOCTEMN
BpAIllCHUsI C MEPECEKAIOUIMMUCS OCSAMU METOJOM KOHLEHTpU4eckux cdep. YacTHele ciydau
nepeceyeHus MOBEPXHOCTEN BTOPOTo Mopsijika: TeopeMa MoHXa U ee CleICTBUE.

Mopayas 3. U3o0pa:xkenns npeameros o 'OCT 2.305-2009.

3.1. Uzob6paxenus. Buasl uzobpakennit mo ['OCT: Bumbl, pa3pesbl, CEUEHHUS, BBIHOCHBIC
aneMeHTbl. OcHOBHBIE BUbL. [71aBHBIN BuA, TpeOOBaHUS, MPEAbSBISEMbIE K TJIABHOMY BUIY.
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JlononHUTENbHBIE U MECTHbIE BHbI. Pa3zpesbl, kiaccu@ukanus pa3pe3oB MO PaCIOJIOKEHUIO
CeKyIllel IUIOCKOCTM OTHOCHUTENbHO IUIOCKOCTEH MPOEKLUMH: pa3pe3bl BEpTUKAJIbHBIE,
rOpU30HTAJIbHbIE U HakIOHHBIE. Kinaccudukamus pa3pe3oB MO YHCIY CEKYIIMX IIOCKOCTEH:
paspe3bl NpPOCTbIE U CJIOXKHBIE — CIIOXKHBIE CTYIEHYaTble U CJIOKHBIE JIOMaHbIe pa3pesbl.
CoBMmenieHHble H300pakeHus. MecTHble pas3pe3bl. CeueHusi HAJOKEHHBIE U BBIHECEHHBIE.
BrinocHble anemenTsl. [IpaBuna o003HaueHNs H300paKeHUH.

3.2. Haknonnsle ceuyeHusi reomerpudeckux Ttei. [locTpoenne mnpoeknuii W HaTypaibHBIX
BEJIMYMH TeOMETpUYecKuX Tej. HakjoHHble cedyeHHs MHOrOrpaHHHUKOB. Buapl M mnpaBuia
MOCTPOCHUSI CEUYEHUH NMIMHApPA. 3aBUCUMOCTh BHJA HAKJIOHHOIO CEYEHHUS KOHyca OT
PacroJIOKEHUsI CEKYIIeH IUIOCKOCTH OTHOCHUTENIbHO OCH KOHyca. HakjoHHBIE ceueHus Iiapa.
[IpaBuna nocTpoeHus! HAKIIOHHBIX CEYEHUI COWIEHEHHBIX TEII.

3.3. AkcoHoMmeTpuyeckue ueprexu wusaenuil. ObpazoBaHue aKCOHOMETPHUUECKOIO uepTeka.
[lepBuunas u BTOopuyHas mpoekuuu. KorphuuueHTsl HCKaXKEHUs] aKCOHOMETPUYECKOTO
yeprexa. [lepexoa OT HaTypalbHBIX KOA(PQOUIMEHTOB HCKAXKEHHUS] K MpPUBEICHHBIM. Bussl
AKCOHOMETpHUU. BBINIONIHEHNE YepTekell MHOIOYTOJIbHUKOB U OKPYKHOCTEN B IIPSIMOYTOJIBHOM U
KOCOYTOJIbHOM (TOPH30HTAIBHOU M (POHTAIBHON) U30METPUAX. AKCOHOMETPUUYECKUE YEPTEKH
reOMEeTPUYECKUX Tell. Pa3pe3sl B aKCOHOMETPUH.

3.4. Ilpumenenue 00pa3oB M METOJOB HadyepTaTeIbHON TeOMETpUU sl pelieHust (pusmko-
XUMHUYECKUX 3aj1ay. ['paguueckoe wu300pakeHHE COCTaBa MHOTOKOMIIOHEHTHBIX CHUCTEM:
OTpE30K COCTaBa, TPEYrOJIbHUK COCTaBa, TETpadAp cocraa. I’ papuueckoe n3o0paxeHne CBONCTB
MHOTOKOMIIOHEHTHBIX CHUCTEeM. ['paduueckoe H300pak€HUE CTPYKTYpbl BEILECTB, MPUMEPHI
M300pakeHUs BEIECTB.

4. O0beM yueOHOMH THCHMILIHHBI

B B
Bunpr yaeOHOM fnesTenbHOCTH 3a9CTHBIX aKan.

eIMHUIIAX gacax
O0masi Tpya0eMKOCTh JAUCHUIUIMHBI 110 4 144
yueOHOMY IJIaHY
AyIMTOpHBbIE 3aHATHS: 1,33 48
Jlexmm (J1ek.) 0,44 16
[Ipaxtuueckue 3ansatus (113) 0,67 24
JlabGoparopus 0,22 8
CamocrosTensHas paboTa: 2,67 96
Bun uToroBOro KOHTPOJIS: 3a4eT ¢ OleHKOii - -

B B
Bunel yueGHOM nesTenbHOCTH 3a49CTHBIX acTp.

eIMHUIIAX gacax
O0masi Tpya0eMKOCTh JAUCHUIUIMHBI 110 4 108
yueOHOMY IJIaHY
AyIMTOpHBbIE 3aHATHS: 1,33 35,91
Jlexum (J1ek.) 0,44 11,88
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[Ipaxtuueckue 3ansatus (113) 0,67 18,09

JlabGoparopust 0,22 5,94

CamocrosTensHas pabora: 2,67 72,09

Bua uTOroBOro KOHTPOJIS: 3a4eT ¢ OLEeHKOi - -

AHHOTanusA padoyeil NPOrpaMMsbl JUCHHILIMHBI
«Ixkogorus» (b1.B.03)
1. Heab aucHumIMHBbL «OKOJIOTHUs» — CPOPMHPOBATH Y CTYIAEHTOB IMPEACTaBICHUE O
COBPEMEHHBIX IKOJIOTHYECKUX MPOoOIIeMax, 0 GU3UKO-XUMHUECKUX TPoIeccax, MPOTEKAIINX B
Pa3IUYHBIX KOMIIOHEHTaX OKPYKAIOMICH CPeabl U O CTEIICHH aHTPOIOTEHHOTO BO3JCHCTBUS Ha
9T TPOIIECCHI; BBIPAOOTATh Y CTYJICHTOB HABBIKM CUCTEMHOTO MOIX0/a K U3yUEHUIO U PEIICHUTIO
OKOJIOTUYECKHX MpOOJIeM, BO3HUKIIMX B  PE3YJIbTaTe MNPOMBIIUICHHO-X03IHCTBEHHOM
NESITETFHOCTH Y€JI0BEKa, Pa3BUTh MBIIUICHUE, TTO3BOJISIONIECE TPABUIBHO OIICHUBATH JIOKAJTBHBIE
Y OT/JJICHHBIE TIOCIICCTBUS MPUHUMACMBIX PEIICHUN JIJISl OKPYKAIOIIEH CPEe/Ibl U YEIOBEKa.

2. B pesyabrare wu3y4YeHHs] IUCHUIUVIMHBI OOy4YamolIuiici 10 MporpaMmme
CHEeIUAINTETA 10JIKEeH:

00JaaTh CIENYIOITUMU KOMIIETCHITUSIMU:

- CIOCOOHOCTHIO MPUHUMATh KOHKPETHOE TEXHUUECKOE PEIICHHE C yY€TOM OXpPaHbl TPy/a,
paauanmoHHON 06€30MacHOCTH U 0XpaHbl Okpyxaromiei cpeanl (I1K-4).

3HaTh:

-OCHOBHBIE 3aKOHBI O0IIIEH IKOJIOTHH,

-3aKOHOMEPHOCTHU CTPOEHUS U PYHKIMOHUPOBAHUU OUOCHEPHI;

-COBPEMEHHBIC IKOJIOTUUECKHE MPOOIJIEMBI;

-OCHOBBI PAIMOHAIBHOTO MPUPOIOTIONIH30BaAHUS;

-OCHOBHBI€ MTPUHITUIIBI 3aITUTHI IPUPOTHOMN CPENbl OT AaHTPOIIOTEHHBIX BO3ICHCTBU;

-CTPOCHHE OCHOBHBIX Teocdep 3eMIM M OCHOBHBIE (M3UKO-XMMHUYECKHE TMPOIECCHI,
MPOTEKAOIINE B HUX;

-OCHOBHBIC TTOHSATHUS U IPUHITUIIBI KOHIICTIIIUN YCTOWYUBOTO Pa3BUTHS;

-OCHOBHBIE CBEJICHUS O TJIOOAIBHON MPoOIeMaTUKe, MPUPOIHBIX peCcypcax, IIaHETapHBIX
TrpaHUIaX, AHTPOIIOTEHHOM BO3JCHCTBUM Ha OKPYXKAIOUIYIO Cpeay, YIPaBICHUH Ka4eCTBOM
OKpYKaroIlEl Cpelibl;

-IIPUHITUIIBI 3€JICHOU XUMUHU.

Ymemo:

-IIPUMEHSATh TIOJIYYCHHBIC 3HAHUS [UIsl OLICHKHM COCTOSIHHSI OKpPY)KAroIed cpenbl u
paIlMOHAIBLHOTO MUCIIOJIB30BAHUS TPUPOTHBIX PECYPCOB;

-MCIIOJIb30BaTh CETEBBIC KOMITBIOTEPHBIE TEXHOJIOTMH W 0a3bl JaHHBIX IS PEIICHHS
KOHKPETHBIX IKOJIOTHIECKUX MPOOIIEM.

Braoemy:

-TIOHATUWUHBIM allapaToM B 00JacTH OOMIEH SKOJOTHH, PAIMOHAIBHOTO HCIIOIb30BAHUS
MIPUPOIHBIX PECYPCOB U 3AIIUTHI OKPYKAIOUIEH CPEJIbI.

3. KpaTkoe coaepskaHue JMCHUIITHHBI

BBenenue, OCHOBHBIC TOHATHS TACUIUTIIAHBI.

MecTo IUCHUIUIMHBI B CHCTEME OOIIEro M XHUMHUYECKOTO OOpa3oBaHMs. DKOJOTHYECKOE
oOpazoBaHue U 00pa3oBaHUE ISl YCTOWYMBOTO pa3BuTus. OOIIECTBO M OKpYXKarolmias cpena.
[loHATHE YCTOWYMBOTO pPa3BUTHS.

Mooyne 1. Obwue eonpocvl 3konocuu. buocgepa. buoskonocus. buocgepa u

YCMOUYUBOCMb.

1.1 OcHoBHBIE 3aKOHBI 3KOJoTHUU. buoskosorus. Ilonstue 06 3KocucTeMax. YCTOWYHMBOCTH
skocucteM buocdepa, ee IBONIONUA U YCTOWYHUBOCTh. DKOCHUCTEMBI 3€MJIM U YCTOWYUBOCTH.
OcHoBHbIe cBenieHUs O muianetre 3emiisi. OCHOBHBIC MOHSATHSA SKOJOTHUU. 3aKOHBI U TPUHIUIIBI
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skosioruu. IloToku 3Heprum u BemiecTBa B 3kocucTeMax. OCHOBHbIE OMOTr€OXMMHUYECKHUE ITUKIIbI
(KpyroBopoThI BemecTB). LIMKIMYHOCTD MpoLeccoB B Ouocdepe u yCTOMUNBOCTb.
1.2 Hapononacenenue. YenoBeuecTBo Kak yacTh 6uocdepsl. JleMorpapuyeckue npoOiaemMbl
JluHaMHKa 4YeJIOBEYECKON MOMYNSLMH, POXKIAEMOCTb, CMEPTHOCTb, BO3PACTHAas CTPYKTYpa.
[IpoOnemMbl  COBpEMEHHOTO JTala pocTa YUCIEHHOCTH HaceneHus. ['eorpaguyeckoe
pacnpezeneHue HaceneHus. PerynupoBanue HapoJOHACETICHUS.
Mooyne 2. Cmpoenue u cocmas eeocghep 3emau. OcHOBHblE @HuU3UKO-XUMUUECKUE
npoyeccwl, npomexaouue 8 2eocgepax
2.1 Atmocdepa 3emnu
Crpoenue atMmocdepsbl, poib GOTOXUMHUYECKUX PEaKIUil B GOPMUPOBAHUHU COCTaBa aTMOC(EPHI.
[TapuukoBsiii 3¢ dexr. I[lapaukoBeie Ta3zel B atMochepe. Knmmatuyeckue moCIenCTBHS
AHTPONOTE€HHON JIeSITEIbHOCTH.
Pacnipenenenne konnenTpanuu 030Ha B arMochepe. O30HOBBIN coit. [IpupoaHbiii UK 030HA.
CoBpemeHHOE cocTOsiHME 030HOBOTO cios. [locnencTBust paszpyuieHus 030HOBOTO CJIosl 3eMid
JUTst 9esioBeka u oOnocdepsl B menom. CtpatochepHbiil 030H U TPONOChHEpHBIA 030H: CXOACTBO U
paznuuus. MexayHapoJAHOE COTPYAHMYECTBO B OOJACTH OIpaHMYEHHE IPOU3BOJICTBA U
HCI0JIb30BAHUS 030HOPa3pyILIAOIINX BellecTB. MOHpeanbCKUil MPOTOKOI.
KucnoTtHeie 1011 1 mpo1iecchl OKUCICHHS puMecei B Tporocdepe. DoToXuMHUIeCKuii CMOT.
2.2. Tuppochepa 3emnu. Bunpl Bojy Ha 3emie. [IpecHble Bonbl. ['Maponorudeckuii 1UKII.
I'mob6anpHBIE SKOIOrHUEcKUe poOaeMbl TuIpochepsl. ['TaBHBIE KATUOHBI U @aHUOHBI IPUPOIHBIX
BoJ. KucioTHO-OCHOBHOE paBHOBeCHME B MPUPOJAHBIX Bojaax. lllenmodyHoCTs MPUPOAHBIX BOA.
OcCHOBHbIE TNPUYMHBI, JTabl W  TOCJIEACTBUSA  3aKUCICHHUS MPHUPOJHBIX  BOJIOEMOB.
OKHCAUTENbHO-BOCCTAHOBUTEIbHBIE IPOLIECCHl B MNPUPOAHBIX Bojgoemax. Crparuduxanus
MPUPOAHBIX BoA0eMOB. [Ipornieccsl agTpodukanuu BooeMoB. [IpHunHbl U OCIEACTBUSL.
2.3. Jlutocdhepa 3emnu. 3emuas kopa. [louBa. Ctpoenue mouBeHHOro cios. CocTaB MOYB.
Opranuyeckue BeuiecTBa B mMouBe. Posib JKMBBIX OpraHU3MOB B (POPMUPOBAHUU IMOYBEHHOI'O
cios. Tsokenblie MmeTaisl B ouse. Jlerpananus nous. BogHast u BeTpoBast 3po3usi 0YB.
Mooyne 3. Anmponocennoe 6o3delicmeue HA OKpYxcaowylo cpedy U payuoHalIbHOe
NPUPOOONONL308AHUE
3.1. [Ipupoausie pecypeol. [lonarue 06 oTxoaax MPOU3BOJICTBA U MOTPeOICHH. MamoOTXOJHbIE
1 0€30TXO/IHbIE TPOM3BOICTBA.
3.2 IlonsaTHe o MjaHETapHBIX I'paHUIAX. AHTPOIOTE€HHbIE BO3MYIICHHS OMOr€OXMMHYECKHX
IUKIOB a30Ta U Ppocdopa. OCHOBHBIC MPUHIIUTIBI 3€TICHON XUMHH.
Mooy 4. Ycmotiuusoe pazeumue
[Tonatue 00 ycroiumBOoM pa3BuUTHHU. VcTopwsi CcTaHOBJICHHS TOHATHSA. BKimam oTedecTBEHHBIX
yuenbix. Llenm ycroiumBoro paszsutuss OOH. MexayHapomHoe COTPYIHUYECTBO B 0OO0JacTH
yCTOWYMBOTO pa3BUTHs. [IpoMbllIeHHAss SKOJOTMS M 3€jeHas XUMHUS KaKk HHCTPYMEHT
o0ecrieueHns yCTOMYMBOTO pa3BUTHS. DKOJOTHYECKAsl ITUKA.
OO61iee KoJIMUECTBO MOAYIIEH 4.
4. O0beM yueOHOM THCHMILIUHBI

. B 3auerHbix | B akazmem.
Bun yuebnoit paboTsl
€IMHULIAX yacax

O01mas Tpy10eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IIaHy | 2 72
KonrTakTHas pa6ora (KP): 0,89 32
Jlexuuu (JIek) 0,44 16
[TpaxTnueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 1,11 40
Pedepar / camocTosiTrenbHas npakTuyeckas padboTa 0,83 30
CaMOCTOATENbHOE N3YYCHHUE TUCIUTLINHBI 0,28 10
Bua xonTpoJis: 3auer - -
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Bt yue6HOi paGoTI B 3auernbix | B acrp.
€IMHULIAaX yacax
O0mas Tpy10eMKOCTh JMCHHUILJIMHBI 110 Y4eOHOMY IIaHy | 2 54
KonrTakTHas padora (KP): 0,89 24,03
Jlexuuu (JIek) 0,44 11,88
[Tpaxtuueckue 3anstus (113) 0,44 11,88
CamocrositesbHas padora (CP): 1,11 29,97
Pedepar / camocTositenbHas npakTuyeckas padoTa 0,83 22,41
CaMoCTOATENbHOE N3YYCHHUE TACIIUILINHBI 0,28 7,56
Bua xonrpoJis: 3ager - -

AHHOTanusA padoyeil NPOrpaMMsbl JUCHHUILIMHBI
«IIpaBoBenenue» (b1.B.04.)

1 Heau AuMcCHMIVIMHBI — OBJIAJIEHUE OCHOBAaMHU IIPaBOBbIX 3HAHUN, (OpPMUPOBaHHE
MIPaBOBOM KYJIbTYpPbl aKTUBHOT'O, 3aKOHOIIOCIIYIIHOTO TPakK/IaHUHA.

2. B pesyabraTre uH3y4YeHHS] JUCHUILVIMHBI O0y4YalIlnuiicd MO0 Mporpamme
CIEeNNATUTETA JOJIKEeH:

0b1a0amsb CIETYIONTUMHA KOMIICTCHITUSIMU

— CHOCOOHOCTBIO K opranu3anuu padotsl noauuHeHHbIx (ITK-13);
— CIOCOOHOCTBIO K OIIEHKE MOCIEACTBUM MPUHUMAEMbBIX OpPraHU3allMIOHHO-YIIPaBICHYECKUX
pewenuii u ux ontumuszanuu (11K-14).

3nams:

- OCHOBBI POCCHMCKON MPaBOBOW CHUCTEMBI U POCCHIMCKOTO 3aKOHOAATEIHCTBA, OCHOBBI
opraHu3anui U  (YHKIUOHUPOBAHUA CYNEOHBIX M HWHBIX NPABONPUMEHUTEIBHBIX U
[IPaBOOXPAHUTENIbHBIX OPraHoOB;

- TpaBOBBIE U HPABCTBEHHO-ITUYECKHE HOPMBI B cdepe mnpodeccuoHambHOM
NeSITeNIbHOCTH;

- IPaBOBbIE HOPMBI, PETYIMPYIOIIME OTHOILIEHHE 4YeJIOBEKa K YeJIOBEKY, OOIIECTBY,
OKpYKalollen cpere;

- TMpaBa ¥ 00S3aHHOCTHU T'PAXKIAHNHA;

- OCHOBBI TPY/IOBOTO 3aKOHO/IaTENIbCTBA;

- OCHOBBI XO35IICTBEHHOI'O IIPaBa;

- cenuUKy MpaBOBOTO PEryITMPOBaHUs OyayIiel MpodhecCuOHATBHOMN IeATETLHOCTH.

Ymemo:

- HCII0JIb30BATh 3TUYECKHUE U IIPABOBBIE HOPMBI, PETYIHPYIOIINE OTHOLLIEHHE YeloBeKa
K 4YeJIOBEKY, OOILECTBY, OKpYKalollell cpene, HCIOJIb30BaTh IMpaBa M CBOOOJBI 4YellOBEKa M
rpaXkJIaHUHA [PHU pa3pabOTKE COLUATIBHBIX MPOEKTOB;

- UCIOJIb30BaTh M COCTABJIATh HOPMATHBHBIE M MPABOBbIE TOKYMEHTHI, OTHOCSIINECS K
npodeccuoHaIIbHON JESITebHOCTH, MPEANPUHUMAThL HEOOXOIMMBbIE MEpPbl K BOCCTAHOBJICHUIO
HapyIICHHBIX MPaB;

- peanu30BBIBaTh MpaBa W CBOOOJBI Ye€IOBEKa M TpakJaHWHA B pa3iIuYHbIX chepax
KHU3HEJESITENIHOCTH;

- aHaJM3UPOBATH COJIEP’)KaHNE HOPMATUBHBIX aKTOB, IPAKTUKY UX IPUMEHEHUS.

Braoemy:

- OCHOBHBIMH HaBBIKaMH cOOpa U aHajIu3a IpaBoBOM MHPOPMALH;

- IOpPUIUYECKOW TEPMMHOJIOIMEH, HaBbIKAMU padOTbl C HOPMATUBHBIMHU IPABOBBIMU
aKTaMH.

3 Kparkoe coaepxanue TUCUMIIIIMHBI:
[lonatue m mpusHaku rocymapctBa. Popmbl rocyaapcTtBa. DYHKIMHM TOCYIapCTBa.
ITonsarue u IIPHU3HAKHU IIpaBa. OcCHOBHEIE IMPpaBOBBIC CUCTEMBI COBPEMCHHOCTH. Iloustue u BUAbI
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UCTOYHUKOB mpaBa. OmnpeneneHue 3aKOHAa U I0J3aKOHHBIX akToB. JlelicTBHE HOPMAaTHBHBIX
IIPaBOBBIX aKTOB BO BpeMeHU. OOparHas cuia 3akoHa. [loHsTHE paBOBBIX HOPM, UX CTPYKTYpA.
Cucrema npaBa. YactHoe u mnyOnuuyHOe mpaBo. MarepuanbHOEe M IPOLIECCYaTbHOE IPaBo.
[IpaBooTHOLIEHUE: OOBEKT, CYOBEKT U COJIepKaHue MpaBoOTHOIIEHUN. FOpuanueckue GakThl.

Konctutymus — ocHoBHo 3akoH Poccuiickoit denepanuu. denepatuBHOE yCTPOHUCTBO
P®. Cucrtema rocynapCTBEHHBIX OPTraHOB M TMPHUHIUI pazfenceHus Biacteil B PO. Ilonstue
rpaxzaancTBa. IlpusHanue, coOnrojeHue, 3allMTa pPaBHBIX IPAaB JKEHIIMH U MY)KUUH Kak
OCHOBHasi 0053aHHOCTb T'OCYJapCTBA.

[lonsiTe u mpeaMeT agMUHUCTpAaTUBHOTO MpaBa. OOmas xapakrepuctuka Koaekca PO
00 aAMHHHCTPATUBHBIX NPABOHAPYIIEHUAX. AIMUHUCTPATUBHBIE PABOHAPYILLEHUS: TOHITHE U
MpPU3HAKU. AJJIMUHUCTPAaTUBHAS OTBETCTBEHHOCTh: MOHATUE U NpUHLUIBL. [loHATHE, MpU3HAKU U
BU/JIbl AIMUHUCTPATUBHBIX HAKa3aHUU.

[lonsiTve W mnpeAMET YroJIOBHOTO IpaBa. YTOJOBHAas OTBETCTBEHHOCTh: IIOHSATHE,
OCHOBaHME BO3HUKHOBeHus. [loHsTne mpecTyruieHus: npus3Haku, cTpykrypa. CocraB
npectymienus. Coyuactue B mpecTyruieHHH. OOCTOSTEIhCTBA, MCKIIOYAIONINE MPECTYITHOCTh
nesHud. llonsATue, menm W BHIBI HaKa3aHWW. YTOJOBHAas OTBETCTBEHHOCTh 34 COBEPIICHHUE
MPECTYIUICHUH. YCIOBHOE OCYXKJICHHE, OCBOOOXIEHHWE OT YroJIOBHOW OTBETCTBEHHOCTH.
[IpenMer u O0OBEKT KPUMHHAIUCTUKUA. MeToapl M 3adauyd  KpUMHUHAIUCTHKU. [loHsiTue
KpUMUHAIUCTUYECKON  maeHTUukanuu. OObEeKTbl UM BHUIAbl  KPUMUHAIUCTUYECKOU
unentudukanuu. Kpumunanuctuueckas Texuuka. Kpumunanuctuyeckas TakTHKA.

DKOJIOTHYECKOE MPaBO: MOHATHE, MPEAMET METOJ U MCTOUYHUKH 3KOJIOTUYECKOTO IpaBa
P®. IlonsaTne, BUIBI U CTPYKTYypa 3KOJOTMYECKUX IPABOHAPYIICHHH, OTBETCTBEHHOCTh 3a HX
COBEPILECHHUE.

[Tonstne nudopmarmu. OTBETCTBEHHOCTh 332 HapyIIEHHWE 3aKOHOJATENbCTBA O 3aLUTE
unpopmauuu. locymapcTBeHHass TaliHa: TIOHATHE, 3allUTa, I[PABOBOE PETYIUPOBAHUE
rocy/lapCTBEHHOM, ciy:keOHOM u uHOM uHpopMauuu. KonduaenuuanbHas uHpopmanus:
MOHSATHE, BUJIBI U 3alUTa. 3alllUTa ePCOHAILHBIX JaHHBIX I'PaXIaHHUHA.

[lonsTe, mnpeamer U MeTOJA TIpaxiaHckoro mnpaBa. [loHATHe TIpa¥aaHCKOro
[paBOOTHOLIEHUs, ero  crneuupuxka. CTpykTypa  TpakJaHCKOTO  IPABOOTHOIICHHS.
[IpaBoneecriocOOHOCTh CYOBEKTOB I'pa)KIAHCKOIO IMPAaBOOTHOIIEHMs. ['paxkiaHe Kak CyObEeKTbhI
rpakaaHcKkoro npasa. @uU3nyecKue U IOPUANYECKUE JIHUIA: TIOHATHE, IPU3HAKH, KJIacCUPUKAIUS.
Opunnueckue dakrel. I[IpaBo coOctBernHoctu. Ilonstre aBTOopckoro mpaBa. llonsTue
naTeHTHoro mnpana. lloHartue uuTenmnextyanbHO cobctBeHHOCTH (MIC) M MCKIIOUUTENBHOTO
npaBa. Kimaccudukanuss UC. Cuctema mpaBoBOil OXpaHbl MHTEIJICKTYaAJIbHOM COOCTBEHHOCTH,
aBTOPCKHX M MAaTEHTHBIX MPaB.

[TonsiTe X03sHCTBEHHOrO (IIPEANPUHUMATENLCKOr0) mpaBa. [IpenMer X03sHCTBEHHOTO
(IpeanpruHUMAaTENbCKOTO) IpaBa, NPU3HAKU, METOJbl IMpaBOBOro perynupoBaHus. [lonsrue
XO35MCTBEHHOU M NMPEAIPUHUMATEIBCKOMN JAESTEIBHOCTH.

[IpaBoBo€ perynupoBaHHe CEMEWHBIX OTHOIICHUN. 3aK/IIOUEHUE U MpeKpalieHue Opaka.
[IpaBa u o0s3aHHOCTH poauTeNeh u neTeid. AnuMeHTbl. @OpPMBI BOCITUTAHUS JIETEH, OCTABIITNXCS
0€e3 Morne4yeHus poauTeIeH.

[Ipeamer u MeTox TpyHOBOrO IpaBa. TpyaoBOM JOrOBOp: IIOHATHE, CTOPOHBI,
coaepxanue. Pabouee Bpemsi. Bpems otnpixa. Tpynossie criopsl. JuciumuinHa Tpyaa.

[lonatne m ucrtoku koppynuuu. HopmatuBHOE omnpenenenue Koppynuud. [Ipudnsb
pacnpocTtpanenus koppynuuu. Hakasyemble n HeHaka3zyemble (opMbl Koppynuuu. CKpbITbIE
(mateHTHBIE) (GoOpMbI KOoppynuuu. Popmbl KOppyHuuHU-nipecTyrieHus. DopMbl Koppynuuu-
npoctynka. @opMbl noiuTHYeCKOM Koppynuuu. HopmaTuBHBIE IpaBOBbIE aKThl B cdepe
npotuBoeiicTBus  koppynuuu. denepanbHblii  3akoH  oT  25.12.2008 Ne 273-®3 «O
MPOTUBOICUCTBUH KOPPYILIAK.

4. O0beM yueOHOMH TUCHUITHHBI
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Buner yue6HOM paboThI B 3au. en. B ak.u.
OO0mast TpyI0eMKOCTh JUCIUTLINHBI TI0 Y4COHOMY TUIaHY 2 72
AyIuTOpHBIE 3aHATHSL: 0,9 32
Jlexunonnsie 3anarus (JI13) 0,45 16
[Ipaxtuueckue 3ansatus (113) 0,45 16
CamocrosrensHas padorta (CP): 1,1 40
Pedepar/CamocTrostenbHas npakTuyeckas padbota 0,5 20
CamMocTosATeTpHOE U3YUYCHUE PA3/ICTIOB AUCITUTUIMHBI 0,6 20
Bun xoHTposs: 3auer / 3x3aMeH 3auer

Bunel yue6HOM paboThI B 3au. en. B actp.u.
OO0mas TpyI0eMKOCTh JUCIUTIINHBI TI0 Y4eOHOMY TUTaHY 2 54
AyIuTOpHBIE 3aHATHSL: 0,9 24,3
Jlexumonnsie 3anstus (JI3) 0,45 12,15
[Ipaxtnueckue 3ansatus (113) 0,45 12,15
CamocrosrensHas padorta (CP): 1,1 29,7
Pedepar/CamocrostenbHas npaktuyeckas padboTa 0,5 13,5
CamMocTosATeTpHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 0,6 16,2
Bunx xonTpons: 3auet / ax3ameH 3a4er

AHHOTANUA pado4yeil NPOrpaMmMbl AUCUUIIIIMHbBI
«Ixonomuka» (b1.B.05)

1 Lenp AMCUMIUIMHBL - MOJYYEHHE CUCTEMbl 3HAHHM 00 3KOHOMHYECKHX 3aKOHOMEPHOCTSIX
(GYHKIIMOHUPOBAHUS MPOMBIIIIEHHOTO MNPOU3BOJACTBA B CHUCTEME HAIIMOHAIBHONW AKOHOMUKH,
(¢bopMHUpOBaHHE SKOHOMHYECKOTO MbIIUIEHUS W HCIOJIb30BAHME IOJYYEHHBIX 3HAHUM B
IIPAKTHUYECKOU JIeATEIIbHOCTH.

2. B pe3ynbrare u3ydeHus TUCHUTLIMHBI 00 yJatOMHICs JOJHKEH:
Obnadams CIeTyIOUTUMHA KOMIIETEHITUSIMU
CIIOCOOHOCTBIO K COCTABJICHHIO U aHAIM3y OW3HEC-IJIAHOB pa3pabOTKU U BHEAPEHUs
HOBBIX TEXHOJIOTHYECKMX IPOIECCOB, oOOpamieHuss ¢ o0bekTaMu MpodeccunoHanbHOM
NeSITeIbHOCTH, BBIITYCKA U peaiu3alii KOHKYpeHTHO criocoOHoi npoaykuuu (ITK-17).
3nams:
— OCHOBBI PKOHOMUKH B Pa3JIMUHBIX c(hepax KU3HEICATEIbHOCTH;
— METOJIbl pa3pabOTKH OTIEPATUBHBIX U MTPOU3BOACTBEHHBIX IIJIAHOB;
— METO/IbI U CIIOCOOBI OTUIATHI TPYAA;
Ymemo:
— COCTaBJISATH OTYETHI IO BBHIMOTHEHUIO TEXHUYECKUX 3aJaHU;
— TOTOBHUTHh MCXOJHBIC JaHHBIE IS BHIOOpPA U OOOCHOBAHHUSI HAYYHO-TEXHUUYECKHX W
OpraHU3alMOHHBIX PELIEHUI Ha OCHOBE SKOHOMUYECKOTO aHAJIN3a;
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— paspabaTpiBaTh OTIEpPATHBHBIC IUIAaHBI PA0OT TEPBUYHBIX ITPOU3BOJCTBEHHBIX
MOJIpa3IeJICHU;
Braoems:
— METOJaMM M HWHCTPYMEHTaMHU IPOBEICHHS SKOHOMHUYECKOTO aHajh3a 3arpar |
pPEe3yJAbTATOB JIEATEIIBHOCTH TPOU3BOICTBEHHBIX OAPA3IEICHUI;
— HWHCTPYMEHTAMHM IUIAHUPOBAHUS W BBINOJHEHUS MEPONPUATHH 1O MPOU3BOJCTBY
MPOYKIUH.

3. Kpatkoe coaepkaHue JUCUUTUIAHBI

Mooynw 1. Beeoenue. Ocrosbl pbiHOUHOU IKOHOMUKU

DKOHOMHYECKHE MOTpeOHOCTH, Onara u pecypchl. OOIIECTBEHHOE MPOU3BOACTBO M
SKOHOMMUECKHUE OTHOIeHUs. [Ipou3BOACTBEHHBIE BO3MOXKHOCTH OOLIECTBA M 3KOHOMHUYECKHIM
BbIOOp. KpuBas mnpou3BOACTBEHHBIX BO3MOXKHOCTEH. 3akoH yObIBarolleil MpeneabHOM
noJsie3sHoCcTUM. TpaaunuoHHas 3koHoMuYeckas cuctema. CoOCTBEHHOCTh: (OPMBI M MYTU HX
npeoOpa3oBaHus. PbIHOUHBII MexaHu3M cropoca U mnpemioxkeHus. CoBeplleHHas W
HecoBepLIeHHas: KOHKYpeHIMU. CyIIHOCTh U YCIIOBUSI BO3HUKHOBEHUS pbIHKA. Buabl pbIHKOB U
ux crpykrypa. @ynkuuu peiaka. ToBap u ero coiictBa. Crpoc M NpeAsiOKEHUE HA PHIHKE.
[Tonste «onactuyHocTh». COBEplIEHHAs U HECOBEpPLIEHHAas KOHKYPEHLUHUHU. MOoHOMous.
Onurononus. IloHsTue HaIMOHAIBHOM HSKOHOMHUKH, OCHOBHBIE MaKpPOIKOHOMMYECKUE
nokazatenu. llotpebnenuss u cOepexkenus. IlpowsBoacTBo, 0OOMEH U pacmpeencHHe.
[ToTpebnenue, coepexeHre, THBECTULIMM TOBApOB U yciyr. @uHaHCOBas cucTeMa U (MHAHCOBAsI
noJInTUKa odiecTsa. Hamoru u HanmoroBas cucrema.

Mooyns 2. DkoHOMUYecKUe OCHOBbI YNPABIeHUs NPOU3BOOCHEOM

[Ipennmpusitue kak CcyObEKT pPBIHOYHOTO XO3SCTBA. ODKOHOMHUYECKHME 3aKOHBI U
OCOOCHHOCTM HUX TpOsABIEHUS Ha mnpeanpuarud. Ponb coenuanucra  XUMHYECKOU
npoMeblieHHocTu. llpennpusarue B cucteme pblHOYHOM sKkoHOMMKH. llpennpusarue — kax
CyOBEKT ©  OOBEKT TPEINPUHUMATEIHLCKOW  JCATEIHHOCTH. 3aKOHOJATeNbHas  0asa
MpeaNPUHUMATENbCKON AedaTenbHocTU. HopMmaTHBHO-IIpaBOBbIE aKThl, PErJaMEHTHPYIOIINE
NeSTeNbHOCTh npennpusaTus. OpraHu3alMOHHO-TIPABOBbIE (OPMBI  MPEANPUHUMATEIBCKOM
NEeSITeIbHOCTH U KPUTEPUU UX BbIOOpa. POpMbI COOCTBEHHOCTH. BHENIHSISI 1 BHYTPEHHSIS cpesia
npeanpusaTus. MarepuanbHo-TexHUYecKass ©0a3a mnpou3BoicTBa. CbIpbeBass U TOIUIUBHO-
sHepreTuyeckas 0a3za XMMHYECKMX Hpou3BOACTB. IlpomsBoiacTBeHHass mporpamma U
MIPOM3BOJICTBEHHAs! MOIHOCTH Ipeanpusitus. KauecTBo 1 KOHKYpPEHTOCIOCOOHOCTh MPOYKLIUU.
DOKOHOMHYECKOE€ OOOCHOBaHME BbIOOpa ChIpbS W TOIUIMBA.  PecypcocOepexeHue.
AnbTepHaTUBHBIE HCTOYHUK ChIpbS UM DJHEPruU. MarepuanbHO-TEXHUYECKHE PECYPChHI
npennpusaTis. OCHOBHbIE NPOU3BOACTBEHHbIE (OHJIBI XUMHUYECKUX MPEANPHUSITHI: TMOHATHE,
Kjaccudukanus u crpykrypa. [loHstue u cTpykTypa, U OlleHKa OCHOBHBIX cpelcTB. [lokazarenu
UCIIOJIb30BaHUS OCHOBHBIX IPOU3BOJCTBEHHBIX (poHI0B. M3HOC M amopru3auus, U OLIEHKa
3¢ (GEeKTUBHOCTH HCIOJIb30BaHUS OCHOBHBIX IPOU3BOJCTBEHHBIX (OHIOB. BocmpousBoacTso
OCHOBHBIX cpeacTB. OOOpOTHBIE CpencTBAa HPENNpPUATHS: IOHATHE, COCTaB M CTPYKTypa.
Hctounuku QopmupoBanuss 0060poTHBIX cpenacTB. OOopaunBaeMoCTb OOOPOTHBIX CPENICTB.
Marepuanbable 3anacel Ha npeaupusTuu. Tpynossle pecypebl npennpusitusd. [lepconan
HNPEeNNpUsITHS U ero CTpykrypa. O((EeKTUBHOCTh HCHOJB30BaHUSA IIepcoHalla M pabodero
BpemeHH. [IpousBoauTenbHOCTh TpyAa U orulata Tpyaa. Opranusanus 3apaOOTHON IUIaThl Ha
npeanpusTui. [Ipon3BOIUTENBHOCTh TpyAa: MOHSATHE, IMOKA3aTe€IM W METOJbl U3MEPEHMS.
WnnuBuayanbHas u  OOIIECTBEHHAsh IPOU3BOJIUTENBLHOCTh Tpyda. PesepBel U (paxTophl
MOBBILIEHUS POU3BOIUTEILHOCTH Tpynaa. DopMmbl, cUCTEMBbl M pa3Mep OIUIaThl Tpyla Ha
MPENNPUITHH.

Mooy 3. Texuuxo-sKoHOMUYECKUU AHANU3 UHHCEHEPHBIX PeUleHUlL

Jloxonpl M pacxoabl Ha MNPOU3BOJACTBO, W PEATU3ALUI0 MPOAYKLIHUU MPEANPHUSITHS.
W3nepxku mpoW3BOACTBA MPOAYKIHH (C€OECTOMMOCTH), NPHOBUIb, PEHTAOETBHOCTH |
ueHooOpazoBanue. Ilonstue 3arpaTbl Ha MPOU3BOACTBO U  peATM3ALUI0  IPOLYKLHU
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(cebectoumocts). Buasl u 3Hauenue kinaccuukauuu 3artpar. CTpykTypa 3arparT Ha
MPOU3BOJICTBO M PEATN3ALUI0 MPOAYKIHH. TEeXHWKO-SKOHOMHUYECKUH aHAJIN3 HHKXCHEPHBIX
pemenuit. OCOOEHHOCTH pacyeTa 3aTpaT Ha MPOW3BOJACTBO M pEATU3AIMIO MPOAYKIIHH B
KOMIUIEKCHBIX Tpou3BojAcTBaX. OCHOBHBIE TIyTH CHIDKEHHS 3arparT Ha IPOU3BOJICTBO
npoaykiun. Jloxomasl npennpusatus. [loHsTre mpuOBIINM M 10X0Ja TPEIANPHUSATHS, METOIBI UX
pacuera. PeHTabenbHOCTh, €€ BHIB M METOABI pacyera. [lyT mMOBBIMIEHUS TPUOBUTH |
peHTabenbHOCTH Ha mnpeanpustusx. LleHooOpa3oBanme wu 1eHOBas moJuTHKA. LleHa Ha
OPOAYKIMIO W TPUHIUNBI IIeHoOOpa3zoBaHusa. Buabl meH. CTpykTypa IEHBI, CHCTeMa IICH.
BzaumocBszu nen u wusnepxkek. lleHoBas mnonutHka. Pa3paboTka 11€HOBOM cTpaTeru.
@OHUHAHCOBO-KPEANTHBIC OTHONICHUS TMPENNPUATHI W cUcTeMa HaiorooOmokeHus. IlonsTue,
COCTaB M CTpyKTypa ¢uHaHCOB mpeanpustus. [lpuHnmner Hamoroob6nmoxenws. Hamorm u
IUTATE)XKH, YCTAHOBJICHHBIC 3aKOHOJATEILCTBOM: BHUBI, CTaBKH, OOBEKTHI HAJOTOOOIOKEHUS U
CPOKH YIUIaThl HAJIOTA B OIOJDKET.
OO61Iee KOJIMYECTBO MOIYIIECH 3.

4. O0beM yueOHOH THCHMILTHHBI

B
Bunel yue6HOM paboTh 3a4ETHBIX B ARAIIEM.
enupmmax | ooX
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 3 108
KonrTaktHas pa6ora (KP): 1,33 48
Jlexuuu (JIek) 0,89 32
[TpaxTnueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 1,67 60
Bunel camoctosTensHOM paboThl (IOArOTOBKA K KOHTPOJIBHBIM | 1,67 60
paboTam U 3K3aMEHY)
Buja KOHTPOJISA: 324€T C OLEHKOMH - -
B
Bunel yue6HOM paboTh 3a4eTHBIX | B acTp. gacax
eIMHUIIAX
OO0uiasi TPy10€eMKOCTb AUCHUIJIMHBI 10 Y4e0HOMY IUIAHY 3 81
KonTakTHas padora (KP): 1,33 35,91
Jlexuuu (Jlek) 0,89 24,03
[TpakTnueckue 3anstus (113) 0,44 11,88
CamocrositesbHas padora (CP): 1,67 45,09
Buabsl camocTtositenbHOM paboThl (TOATOTOBKA K KOHTPOJIBHBIM | 1,67 45,09
paboTaM U 3K3aMEHY)
Buja KOHTPOJISA: 3a4€T C OLEHKOMH - -

AHHOTaN U Y4eOHOI NPOrpaMMbl JUCHHUILUIMHBI 0230B0Il YACTH MaTeMATHYeCKOI0 U
€CTECTBEHHOHAYYHOI'0 LIUKJIA
«Teopusi BepossTHOCTE U MaTeMaTHYeCKasi CTATUCTHKA B TEXHOJIOTHH TEIVIOHOCHTE el 1
PaAN03KOJIOT MU SIAEPHBIX JHEPreTHYeCKUX ycTaHOBOK» (B1.B.06)

1. Heabto 1ucuMNJIMHBI SBJISETCS (OPMUPOBAHUE Y CTYJEHTOB CHUCTEMBI OCHOBHBIX IOHSATHUH,

HCIIOJIB3YEMBIX I HOCTPOCHUA BOKXHEHIINX MaTEeMaTHUYECKHX MO}ICJ’ICﬁ, H  YMCHUA
HCII0JIb30BATH MAaTEMATUUCCKUE METOAbI I OITMCAHHA Pa3JINYHBIX ITPOLECCOB.
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2. B pesyabrare M3ydYeHHsl NJUCHUILIMHBI 00ydalmolMiics MO NMporpaMMe clenHaJuTeTa
JOJIZKeH::
Obnadams CIeNyOUTUMA KOMIIETEHITUSIMU:
2.1 OOmeKynbTypHBIE:
- CIIOCOOHOCTBIO HCIOJIb30BAaTh MaTeMaTUYECKUE, €CTECTBEHHOHAYYHbIE U HH)KEHEpPHBIE
3HAHMS JUIsl pelieHus 3a1a4 cBoelt nmpodeccuonanbHo aestenbHocT (OIIK-1);
- CIOCOOHOCTBIO MPO(PECCHOHANBHO HCHOJIb30BaTh COBPEMEHHOE TEXHOJOTUYECKOE H
aHAJIMTUYECKOE 000pyqOBaHHE, CIOCOOHOCTbIO K IPOBEACHHUIO HAYYHOI'O MCCIEAOBAaHUA H
aHaJIM3y MOJIyYEHHBIX MpU ero npoBeneHuu pesynbraron (OIIK-2);
— CHOCOOHOCTBIO UCIOJIL30BATh METO/Ibl MATEMATHUYECKOT'O MOIEIUPOBAHUS OTCIIbHBIX
CTaJluil U BCEro TEXHOJIOTMYECKOTO Mpoliecca, K MPOBEJCHUIO TEOPETUUECKOTO aHAIN3a U
SKCIEPUMEHTAJIbHOM npoBepke afekBaTHocTH Mozenu (OIIK-3).

3uamo:
— OCHOBBI Ju(@epeHanbHOr0 W HHTErpajbHOrO  HCUUCICHUS, AUPPepeHInanbHbIX
YpaBHEHHI;
— MaTeMaTU4YeCKHUEe TEOPHUH M METOJbl, JIeKAIIHMe B OCHOBE MOCTPOEHHUS MaTeMaTHYeCKUX
MOJIeJIeH;
— OCHOBBI IPUMEHEHUS MaTeMaTHUYECKUX MOJIEEeH U METOJIOB.
Ymemn:
— BBIOMpPATh MaTEMATUUYECKUE METO/Ibl, IPUTOAHbIE JUIsl PELICHHS] KOHKPETHOM 3a/1a4H;
— HCIOJb30BaTh MaTEeMaTHYECKUE IOHATHUS, METOABl U MOJEIH Ul ONHCAHUSA Pa3JIUYHBIX
IIPOLIECCOB;
— BBIABJIATH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, JISKAIINE B OCHOBE KOHKPETHBIX MPOIIECCOB;
— HCII0JIb30BaTh OCHOBHBIE METO/Ibl CTATUCTUYECKON 00pabOTKU JaHHBIX;
— TPUMEHATh MaTeMaTUYECKUe 3HaHUS Ha MEKIUCIUITIMHAPHOM YPOBHE.
Braoemy:
— ocHOBaMHM (DyHJAMEHTAJIbHBIX MaTeMaTHUYECKUX TEOpUH U HAaBBIKAMU HCIOJIb30BaHUS
MaTeMaTHYECKOro anmnapara;
— METOJaMH CTaTUCTHUECKON 00paboTKU HHPOpMAIIH.

3. Kparkoe cogep:xanue TUCUMIIIIMHBI:

Mooynw 1. Teopus eeposimnocmeti. Ciyuatinvie enuyuHbl U UX 3aKOHbL PACNPEOETIeHUSL.
[Ipeamer Teopum BeposiTHOcTe. CiydaitHbie CcoObITHA. [IpOTHBOTIONIOKHBIE COOBITHS.
HezaBucumbie coOwbitusi. OTHOcuTenbHass dactoTa. Kilaccuueckoe ©  reoMeTpHUYecKoe
ONpEJeNIiEHue BEPOSITHOCTU. OJIEMEHTapHas Teopusi BEpOSTHOCTEH. MeToabl BBIYMCIECHUS
BeposiTHOcTel.  IIpocTpancTBO  snemeHTapHbIX  coObITHM. Kitaccuueckoe —ormnpeneneHue
BEPOSITHOCTU.  Anredpa  cOOBITHI: TEOpeMbl O  BEPOSITHOCTH  CYMMBI  COOBITHIA,
MIPOTUBOIOJIOKHBIX COOBITUH, CyMMa BEPOSITHOCTEM HECOBMECTHBIX COOBITHH, 00pa3yrouIux
MOJIHYIO Ipynny. AKCHOMAaTUYECKO€E OmpesiesieHne BeposTHOCTU. CTaTHCTUYECKOE OIpeIeIeHUE
BEPOSITHOCTH. YCJIOBHAsE BEPOSITHOCTb. T€OpeMbl O BEPOSITHOCTH MPOU3BEACHUS 3aBUCHUMBIX U
He3aBUCUMBIX cOObITHH. [lomHas BeposTtHOCTh. [loBTOpHBIE McHBITaHuss. Popmyna beprysm.
JlokanbHasg u uHTErpasibHas TeopeMbl MyaBpa-Jlannaca. @opmyna [lyaccona.

[TonsiTne cimy4aiiHOM BenuuMHbI. J{MCKpeTHBIE M HENpEpbIBHBIE ClIydailHble BEIMYMHBL. 3aKOH
pacnpeneneHuss ciaydailHoW BenuuuHbl. DYHKIUS pacnpelesieHus, €€ CBOWCTBA, Ipaduk.
[InoTHOCTH pacmpenienieHnss HENPEPbIBHOM CllydallHON BeIMYMHBI (IJIOTHOCTH BEPOSTHOCTH).
@opMyna s BEPOSATHOCTH MOINAJAHUS HENPEPHIBHOW CIlydalHOW BEJIMYMHBI B JAHHBIN
MHTEPBAJI, BHIPAXKEHHBII 4epe3 IUIOTHOCTb BEPOSITHOCTH, F€OMETPUUYECKHI CMBICT (OPMYIIbI.
bunomunansHOE pacnpenenenue, pacnpeneneHue I[lyaccoHa, paBHOMEpPHOE paclpeleseHue,
HOPMAaJIbHOE pacIpee/IeHNE, SKCIIOHEHIIMAIIBHOE PACTIPEICTICHUE.
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Mooynv 2. Mamemamuueckas cmamucmuxa.

[Ipenmer MmaTemaTHueckoi cTaTUCTHKU. OCHOBHBIE 3a/Jayd MaTeMaTHMUECKOM CTaTHCTHUKH.
Bri6opounsiit meroa. Cratuctudyeckoe onucanue. Boibopku. ['mcrorpamma u MOJUIOH 4acToT.
Cratuctuueckas (amnupuueckas) QyHKIUS pacrpeneieHus. BriOopouHble XapaKTepUCTUKU U
ux pacnpenenenus. CocrosdrenbHble, YPPEKTUBHBIE CMEIICHHbIE M HECMEIEHHbIE OLIEHKH
napameTpoB. CTaTUCTUYECKOE CpeHEE, CTaTUCTUYECKasl JUCTIePCUsl U CTaTUCTHUECKOE CpeHee
KBaJIpaTUYHOE KaK TOYEUHbIE OLEHKH HEU3BECTHBIX: MaTEMaTHYECKOTO 0KHJaHUs, JUCIEPCUH,
CPEIHEro KBaJpaTUYHOIO OTKJIOHEHMs. JloBepUTEIbHbIE MHTEPBAIbl U MHTEPBAJIbHBIE OLIEHKH.
JloBepuTeNbHbIE OLIEHKU HEU3BECTHOMN BEPOSTHOCTH IO OosbIIMM BbIOOpKaMm. JloBepuTelbHas
OLICHKAa MaTeMaTH4EeCKOro OKMJAHUS NpU HEU3BECTHOH nucnepcuu. JloBepuTenbHas OLEHKa
CpPEIHEero KBaJIpaTUYHOro OTKIOHeHUus. TouHble BbIOOpouHble pacnpezeneHusi: CrproneHTa (t-
pacpenenenne), ®umepa-Crenexopa (F-pacnpenencuue), IInpcoHa () -pacpeleicHue).
[IpoBepka CTaTUCTUYECKUX T'MIOTE3. MareMaTH4ecKHe METOJbl MPOBEPKH CTAaTHUCTUYECKUX
TUNOTE3. DJIEMEHTbl TEOPUH KOPPEISALUH.

O011ee KOIMYECTBO MOAYJIEH 2

3. OO0bEM yueOHOU AUCIUTUTHHBI

. B 3auerHmix | B akangem.

Bun yue6noit paboTsl
eIMHUIIAX gacax

OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHBI 3 108
B tom uncie Ha oOyueHue 3 108
AyIUTOpPHBbIE 3aHATHS: 1,38 48
Jlekmn 0,44 16
[TpakTuueckue 3aHsATHS 0,89 32
JlaboparopHbie pabOThI - -
CamocrosiTesibHasi padora: 1,67 60
PacuerHo-rpaduyeckue paboTsl 0,56 20
[ToaroroBka K KOHTPOJILHBIM paboTam 0,56 20
[ToaroroBka k 1abopatopHbIM paboTam - -
Jlpyrue Bl CAMOCTOSITEIbHOM IEATEIBHOCTH 0,56 20
[ToaroroBka m caya 3K3aMeHa - -
Bu MTOroBOro KOHTpOJIsi: 3a4eT 4 cemectp

Br1 yaeGHOMH paboTs! B 3auerHmix | B actp.
SIMHUIIAX gacax

OO0uiasi Tpy10€eMKOCTb AUCIUNIJIMHBI 3 81
B toMm uncie va oOyuenue 3 81
AyIUTOpPHBbIE 3aHATHS: 1,38 37,26
Jlekmn 0,44 11,88
[IpakTrueckue 3aHATHS 0,89 24,03
Jlaboparopnsie paboThI - -
CamocrosiTesibHas padora: 1,67 45,09
Pacuerno-rpaduueckne paboTsl 0,56 15,12
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,56 15,12
[ToaroroBka k 1abopaTopHbIM paboTam - -
Jpyrue Buibl CaMOCTOSITENIBHOM 1€ TEIbHOCTH 0,56 15,12
[TonroToBka u caava sK3ameHa - -
Bua nTOroBoro KOHTpOJIsi: 3a4eT 4 cemecTp

101




AHHOTaNUA padoyeil NPOrpaMmbl AUCHUIIMHbBI
«J/IaGopaTopHbIie padoThl M0 oprannyeckoi xumumn» (b1.B.07)

1. He.]'lb AUCHUIIIMHBI — HpI/IO6peTeHI/IC CTYACHTAaMH OCHOBHBIX CHHTE3a OPraHu4YCCKUX
BCIICCTB.

2. B pesyabrare H3yYeHUS [AUCUMIUIMHBI OO0y4Yalluiics MmO mporpamme
CHEeNNAIUTETA J0JI/KEeH:
0b1a0amsb CIETYIONUMHA KOMIICTCHITUSIMU

- CIIOCOOHOCTBIO MPO(ECcCHOHATBHO HMCMHOJIb30BaTh COBPEMEHHOE TEXHOJOTHYECKOE U
aHAJIMTUYECKOE 000pyIOBaHHE, CIOCOOHOCTbIO K IPOBEACHUIO HAYYHOI'O MCCIEAOBAaHUA H
aHaJIM3y MOJIy4YEHHBIX MpU ero nposeneHuu pes3ynbraron (OIIK-2);

- CHOCOOHOCTBIO OCYILECTBISATh TEXHOJOTHYECKHM MPOLECC B COOTBETCTBUU C
perjaMeHTOM U HCIOJIb30BaTh TEXHUYECKUE CPEACTBA JJII U3MEPEHHUS OCHOBHBIX MAapaMeTpoB
TEXHOJIOTHYECKOI0 Mpoliecca, CBOUCTB chlpbs U npoaykuuu (I1K-1).

3nams:

— TEXHUKY 0€30MacCHOCTH B JJAOOPATOPUH OPraHUYECKON XUMUU;

— IPUHLMIBI 0€30M1aCHOTO 0OpaIeHHsI C OPraHUYECKUMU COEIMHEHUSIMU;

— METOJIbl U BUJIbI XpoMaTOrpaduu JUIst ONpeIeIeHHUs COCTaBa peakKlMOHHONW CMeCH;

— TEOpPETUYECKHE OCHOBBI CIOCOOOB BBIJIEICHUS, OUYUCTKU M UJICHTU(PUKALUU OPraHUYECKUX
BEILECTB;

— DKCHEpUMEHTaJbHbIE METOJAbl MPOBEIACHMSI OPraHUYECKUX PpEeaKUuid, MPOTEKAIOIIUX IO
Pa3IMYHbIM MEXaHU3MAaM;

— OCHOBHbIE OOLIME METOJMKHM B3aMMHOM TpaHCQOpMAIMU KJIACCOB OPraHUYECKUX
COCIMHEHU M.

Ymemo:

— DOpPUMEHATb TEOPETUYECKHE 3HAHUS U OKCIEPUMEHTAIbHbIE METOAbl HCCIIEIOBAHUS
OpraHMYECcKON XMMUU IPHU pelIeHUuU NpodecCHOHATbHBIX 3a1a4;

— chopmynupoBate mTpoOieMy u 00OOCHOBATH BBIOOp NPHOOPOB M SKCIEPUMEHTAIBHBIX
METO/I0B UCCJIEJOBaHMSI, IOCTABUTDH L€ U 3a/1a4l U HAMETUTh IYTH UX JOCTUKCHHUS;

— CHHTE3UPOBATh COEIMHEHUS MO MPEII0KEHHOW METOIUKE;

— TIPOBECTU BBIJIEICHHE U OYUCTKY CHUHTE3MPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUUYECKUX
3HaHUM IO OPraHNYECKOW XUMUH;

— BbIOMpATh PaLMOHAJILHBIN CIIOCOO BBIJICICHUS U OYUCTKU OPraHMYECKOTO COEITMHEHMUS;

— NpEeJCTaBIATh JaHHbIE J1a0OPAaTOPHOTO MCCIEAOBAHUS B BUJIE TPaMOTHO O(OPMIIEHHBIX
METO/IUK;

— IpPOBOAMTH AHAJINW3 M KPUTHUYECKH OLICHUBATh MOJYYEHHbBIE SKCIEPUMEHTAJIbHBIE JaHHBIE,
000011aTh U J1e1aTh 000CHOBaHHbBIE BBIBOJIbI HA Oa3e MPOBEAEHHBIX ONBITOB;

— BbIOpaTh c1oco0 MACHTUPUKAIIUN OPraHUYECKOTO COETUHEHUS.

Braoemy:

— KOMIUJIEKCOM COBPEMEHHBIX SKCIIEPUMEHTAIBHBIX METOJO0B OpPraHMYeCKONM XUMHUHU JUIs
pelIeHNs] KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1aY;

— DKCHEPUMEHTaJIbHBIMHM METO/IaMU IIPOBEACHUS OPraHUYECKUX CUHTE30B.

— OCHOBHBIMHM METOJAMH UJICHTU(PHUKALUU OPTAHUYECKUX COETMHEHUN

— npueMaMmu 00pabOTKU U BbIIEICHUS] CHHTE3UPOBAHHBIX BEILIECTB;

3HAHUSIMM OCHOBHBIX 3aKOHOB OpPraHUYECKON XUMHH Ul COJEpPXKATEJbHON HHTEpIpeTaluu
MOJIyYE€HHBIX 3KCIIEPUMEHTAIbHBIX PE3yJIbTaTOB.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI
besonacHble npuemsl 1 paBuiia paboThl B JIa0OPATOPUN OPraHUYECKON XUMUM.
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O6mme metompl paboThl B Jlaboparopum opranuueckor xumuu. Ilocyma, Hambosiee dYacto
npuMeHsemass B Jabopatopum. HarpeBanue. Oxnaxnenue. IlepememmuBanue. Metoms
UJCHTU(QUKAIIMU U OUYMCTKU OpraHMYecKkux BeulecTB. MaeHTudukanus opraHuyecKux BEIIECTB
MIOCPECTBOM pa3iuuHbIX BHJIOB Xxpomarorpapuu (TCX, xpomarorpaduss Ha Oymare,
noHoobmenHas xpomatorpadus, BIXX), rtemmeparyppl muaBiaeHHs U pePpPaKTOMETPHH.
MeTo/1pl crieKTpanbHON UACHTU(DUKALIMY OPTaHUYECKUX COEMHEHHH.

enn m 3amaumM 3KCIEPUMEHTa B OPraHUYECKOM CHHTE3€. TeOopeTHYecKHe OCHOBBI MpOLECCa.
Bri6op ycnoBuii peakruu. Pacuer cunHTe3a. OOmme mnpaBwia IMOJATOTOBKH W TPOBEICHUS
cuHTe3a. Texuuka Oe3zomacHoctu. [Ipubop ans nposeneHust cunresa. [IpoBeneHue omnbiTa.
KoHnTpons 3a xonom peakuuu. Bwiaenenue, ouncTka W aHaiau3 npojaykra. CHHTE3bl BEILECTB
Pa3IMyYHbIX KJIACCOB OpraHWyecKkux coequHeHuil. [IpoBeneHne sKcrnepuMEHTATbHBIX METOJ0B
HCCIIEIOBAHUS PEAKIUMA.

[IpoBenenue peakuuii, TPOTEKAOMMX 10 MEXaHU3MAaM:

- HYKJ1€0(DUIIbHOTO 3aMEIlIeHUs — CUHTE3 IaJIor €HAIKaHOB;

- HYKJICOQUIBHOTO MPUCOEANHEHUS — CUHTE3 CIOKHBIX 3(UPOB KapOOHOBBIX KHUCIOT, aMHJIOB
KapOOHOBBIX KUCJIOT, a30TCOAEPKAIIUX alIbJETUIOB U KETOHOB;

- DJJEeKTPO(UIBHOIO 3aMeIleHUuss B apOMaTHUYECKOM Py — peakUud HUTPOBAHUA,
OpoMUpOBaHus, CyJIb(PUPOBAHUS;

- peakuui TMa30TUPOBAHUS U a30COUETAHUS;

- peakuuid OKHCIeHUsS (CHHTE3 areroHa, |,4-0eH30XWHOHA, OCH30WHOW KHUCIOTHI) U

BOCCTAHOBJICHUS.

4. O0beM yueOHOM THCUMIIHHBI

Bunel yue6HOM paboThI B 3agerssix | B akagem.
eIMHUIIAX gacax
OO0u1asi TPy10€eMKOCTh AUCIHUNJIMHBI 110 Y4e0HOMY ILUIAHY 2 72
AyIUTOpPHBbIE 3aHATHS: 0,89 32
Jlexmum (JIek) - -
[TpaxTuueckue 3anstus (113) - -
Jlaboparopus 0,89 32
CamocrositesbHas padora (CP): 1,11 40
Bua koHTpoJa: 3a4eT / IK3aMeH - 3ayer
Bunel yue6HOM paboThI B 3agerssix | B akagem.
eIMHUIIAX qacax
OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4e0HOMY ILUIAHY 2 54
AyIUTOpPHBbIE 3aHATHS: 0,89 24,03
Jlexmm (JIex) - -
[TpaxTnueckue 3anstus (113) - -
Jlaboparopus 0,89 24,03
CamocrositesbHas padora (CP): 1,11 29,97
Buja koHTpoJsi: 3a4eT / IK3aMeH - 3auer

AHHOTAIUA Y4eOHOH MPOrpaMMbl 1M CIIUILJIMHBI
«IIpoexkTupoBanue aerajeil MmammH 1 annaparos» (51.B.08)

1. Heab JMCUMINIMHBI - HAYYUTh CTYJEHTOB TBOPYECKOMY IOJIXOIY K BBIIIOJIHEHUIO
VMHKEHEPHBIX PacdyeTOB HA MPOYHOCTb, KECTKOCTh U YCTOWYMBOCTH IJIEMEHTOB KOHCTPYKIIHM,

)ICTaJ'Ief/'I 1 y3JIOB MAlllMH W alliaparTos.
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2. B pesyabraTre H3y4YeHHS] JUCHHUILVIMHBI O0y4Yawlnuiicd MO0 mporpamme
CIEeNNATUTETA J0JI/KEeH:
0b1a0amsb CIETYIONUMHA KOMIICTCHITUSIMU

- CIIOCOOHOCTBIO MCIOJIb30BATh MATEMAaTUYECKHUE, €CTECTBEHHOHAYYHbIE U MH)KEHEPHBIE
3HAHMS JUIsl pelieHus 3a1a4 cBoelt nmpodeccuonanbHo aestenbHocT (OIIK-1);

- CHOCOOHOCTBIO K IPOBEJICHUIO aHA/IM3a TEXHUYECKUX 3a/laHui Ha MPOEKTUPOBAHUE U
IIPOEKTOB C YYE€TOM CYIIECTBYIOLIErO0 MEXKIYHAPOJHOIO M HAlMOHAJIBHOTO  SIIEPHOTO
3akonoaarenbcTBa (ITK-18).

3nams:

— KOHCTPYKIHH, THMXH U KPUTEPUU PaObOTOCIOCOOHOCTH NeTajeil MamliuH, COOpOYHBIX
eauHuUII (Y3JI0B) U arperaTos;

— OCHOBBI TEOPHUH COBMECTHOI pabOThl M METOJbl pacuera JAeTajedl U y3JI0B MalluH U
anmnapaToB XUMUYECKOHN TEXHOJIOTUHU.

Ymemo:

— BBINOJIHATH M YATATh TEXHUYECKUE CXEMBbI, UEPTEKU U ICKU3bI I€TAJIeH, Y3JI0B U arperaton

MalIiH, COOPOYHBIX YEPTEKEN U YepTEeKU OOLIET0 BUAA;

— IPOU3BOJUTH PACUETHI [0 OCHOBHBIM KPUTEPUAM pabOTOCIIOCOOHOCTH U KOHCTPYUPOBAHUS

JIeTajacy MaIllyiH,

— IPOU3BOJUTH PACUYEThl M KOHCTPYHMPOBAHME JETajeil MalluH M MEXaHU3MOB C Y4E€TOM

MIPOM3BOJICTBEHHOM TEXHOJIOTUH U IKCILTyaTaliy.

Braoemy:

— HaBbIKaMU KOHCTPYMPOBAHUS U TEXHUUECKOI'O TBOPUYECTBA;

— IpaBWJIAMU [IOCTPOCHMS TEXHUUYECKUX CXEM M UepTekKeH;

- OCHOBHBIMM METOJAMM pacuera M MPOEKTHPOBAHMS MEXAaHHYECKHX Y3J0B U 3JIEMEHTOB
TEXHUKH.

3.Kparkoe coaepxxanue TUCUMIIIMHBI:

Mooyne 1.  «Pacuem Xumuuecko2o annapama ¢ MeXAHUYECKUM NepemMeu8arujum
YCMPOUCMEOM».

[Io Bcem sTamam KypcoBOro IMpoeKTa oQopMIIsSIeTCS €AuHAas IOsSCHUTENbHAs 3amucka. B
MOSICHUTENbHYIO 3allUCKy BKJIIOYAIOTCS IPOEKTHBIE U IPOBEPOYHBIE pACUEThl THUIOBBIX
3JIEMEHTOB B COOTBETCTBUU C JEHCTBYIOIMMHU MeTotuKkaMu. [TponsBoaurcs:

1) BbIOOP KOHCTPYKLIMOHHBIX MaTepUasoB;

2) pacueT OCHOBHBIX T€OMETPUUECKUX Pa3MEPOB alrapara;

3) pacueT TOJILKH CTEHOK arlnapara u pyOalku;

4) nmox0op npuBoOJa;

5) pacueT (uiaHLIEBOr0 COETUHEHUS KPBILIKU C KOPIIYCOM arrmapara;

6) pacueT Bajia MEUIAJIKK Ha BUOPOYCTONYUBOCTh U MPOYHOCTH;

7) noadop u pacueT My(THI;

8) moabop M pacyeT yrIoTHEHUS.

Mooy 2. «Hepmesrc obwezo uda annapamay.

Brinonnsiercss yeprex o01ero Buaa ammapara ¢ BUJaMH, pa3pe3amMu, CEUeHUSIMU U BBIHOCHBIMU
3JIEMEHTaMU, JAIOUIMMU IIOJIHOE IpEACTaBiIeHHE 00 €ro ycTpoWcTBE U MPHUHIMIIE PAaOOTHI.
UYeprex 00111ero BUa anmnapaTta CoIAepiKuT:

1. N3o0paxxenue ammapaTta (BHIbI, pa3pe3bl, CEUYCHHs, BBIHOCHBIC SJIEMEHTHI), COJCpIKAIINE
OKOHYATEJIbHbIE KOHCTPYKTUBHbBIE PELICHUSI.

2. OCHOBHBIE pa3MepBhl.

3. PacnosiockeHue mITylepoB, JIF0Ka, ONOp amnmnapara.

4. Tabnuiy Ha3HAYEHUS MITYIIEPOB B alllapare.

5. TexHUYecKyl0 XapaKTEepUCTUKY U TEXHUUECKHE TPEOOBAHUS K HEMY.

Ha BTOpoM iHcTE BBINOJHSAIOTCA YEPTEKU COOPOUHBIX €OUHMUI] U JeTaned. Yeprexu
BBITIOJTHSIOTCS HA JTucTax ¢popmara Al.
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KypcoBoi#i mpoekT sBISIETCSI CaMOCTOSITEIbHOW pabOTON CTyIEHTa, KOTOPBIM HECeT IMOJIHYIO
OTBETCTBEHHOCTh 3a €€ KayecTBO (IPaBHJIBHOCTb pacueToB, OQopmiieHHuE uepTexed) Hu
CBOEBPEMEHHOCTH BBINOJHEHHS BCeX ATanoB padot. [IpenonaBarens — pyKOBOJAUTENb MPOEKTa
HampaBJiieT paboTy CTylEHTa, KOHCYJIbTUPYET IO HESICHBIM BOIIPOCaM, OIpPENENsieT CTENeHb

3aBCPUHICHHOCTH OTACIbHBIX 3TAIIOB IPOCKTUPOBAHUA.
Oo1ee KOIMYECTBO MOAYIIEH 2.

4. O0beM yueOHOM THCHMILTHHBI

B 3adernnix | B akangem.
SIMHUTIAX Jacax
OO0uiasi TPy10€eMKOCTh AUCHUIIIMHBI 110 Y4e0HOMY IIaHYy 2 72
AyIUTOpPHBIE 3aHATHS: 0,44 16
Jlexmm (JI) - -
[TpaxTnueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 1,56 56
Buja koHTpoJs: Kypcosoii
npoext/
B 3auernwix | B actp.
SIMHUTIAX qacax
OO0uiasi TPy10€eMKOCTb IUCHUIIMHBI 110 Y4€0HOMY IJIAHY 2 54
AyIUTOpPHBbIE 3aHATHS: 0,44 11,88
Jlexmm (JI) - -
[TpakTueckue 3anstus (113) 0,44 11,88
CamocrositesbHas padora (CP): 1,56 42,12
Bujx koHTpoJs: Kypcosoii
npoext/

AHHOTAIUA Y4eOHOH MPOrpaMMbl 1M CIIUILJIMHBI
«XHMHYECKHE PeaKTOPbI B TEXHOJIOTMH MAaTEPHATI0B COBpeMeHHOoM JHepreTuku» (b1.B.09)

1 Henp aMCHUMIUIMHBI — TPUOOpPETEHHE CTYJCHTAMHM 3HAHUM TEOPETUYECKHX OCHOB
XUMHUYECKUX PEAKTOPOB M NPOTEKAIOIIHUX B HUX MPOLECCOB HA OCHOBE METOJIOB MaTEMaTUYECKOIO
MOJIEIIMPOBAHUS.

2B pe3yabTare
CIEeHAINTETA 10JIJKeH:

Obaaoams cnenyromumu ooduienpogeccruonanbubiMu (OIIK) u npodeccrnonanbHbIMU
(I1K) xoMneTeHuusIMHU:

— CHOCOOHOCTBIO HCIIOJIb30BaTh MaTeMaTHUECKHUE, €CTECTBEHHOHAayYHblE M WH)KEHEPHbIE
3HAHMS JUIsl pelieHus 3a1a4 B cBoel mpodeccuonanbHoi aestensHoctu (OIK-1);

— CHOCOOHOCTBIO K pEHIeHHIO TPO(EeCCHOHABHBIX TPOU3BOJICTBEHHBIX 3a]1a4, BKIIOYAIOIINX
pa3paboTKy HOpPM BBIPAaOOTKM M TEXHOJOTMYECKUX HOPMATHUBOB DPACXOJIOBAHUS ChIPbS,
MaTepHaIoB U SHEPIETUYECKUX 3aTPaT, COBEPIICHCTBOBAHUE KOHTPOJII TEXHOJIOTMYECKOTO
nporecca (I1K-2);

— CHOCOOHOCTh aHAIM3UPOBATh TEXHOJIOTWYECKUH MPOLECC, BBIABIATH €r0 HEAOCTAaTKU U
pazpabaTeiBaTh MeponpuATHs 1o ero coBepueHcTBoBanuio (11K-3).
3uamo:

— OCHOBBI TEOPHH IIPOIIECCa B XUMUYECKOM PEAKTOPE;

H3yYCHUSA JAUCHHUITIIHHBI oﬁyqalomm?icsn mo nporpamme

— METOJIOJIOTHIO MCCIIEAOBaHUs B3aMMOICUCTBUS TIPOLIECCOB XMMUYECKUX TTPEBPAICHUN 1
SIBJICHUH TIEPEHOCA Ha BCEX MACIITAOHBIX YPOBHSX;

— METOJMKY BbIOOpA peaKTopa M pacyeTa mpoiecca B HeM;
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— OCHOBHBIE€ PEAKIIMOHHBIE MPOIECCHl U PEAKTOPbl XMMHUYECKOW U He(PTEeXUMUYECKOI

TEXHOJIOTUH.

Ymemo:

— IPOU3BECTH BBIOOP THUIIA PEAKTOPA;
— TIPOMU3BECTH paCUET TEXHOJOTUYECKHUX NIapaMETPOB IS 3aIaHHOTO MPOIIECCa;
— OIpEJENUTH IMApaMeTPhl HAWIyYIIEHd OPraHU3aluy IPOLECcCca B XUMUYECKOM PEAKTOPE.

Braoemy:

— METOJIaMH pacyeTa M aHaJIN3a IMPOLECCOB B XMMUYECKUX PEAKTOPAX;
— METOJMKOW OIIPeNEIeHUs TEXHOJIOTMYECKUX IT0Ka3aTeNe;
— METO0/1aMHU BbIOOpa XMMHUECKUX PEAKTOPOB.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Moayab 1. OcHOBHBIE ONIpe/ieSIeHUs] U MOJIOKEeHU S

1.1 Ompenenenre u Ha3HAUYEHHE XMMHYECKOIO peakTopa. PeakTopbl B XUMUYECKUX U
HEXUMMYECKUX OTpacisiX MpOMbIIUIEHHOCTH. OO030p THUIOB XMMHUYECKHUX PEaKTOPOB, HX
CTPYKTYpPHBIE 3JIEMEHTHI (pEaKLMOHHBIM AJIEMEHT, YCTPONCTBAa BBOJA U BBIBOJA, CMEIICHMUS,
pasfesieHuss U paclpelesieHns MOTOKOB, TEMJOOOMEHHBIE 3JIEMEHThI), OCHOBHBIE MPOIIECCH U
SIBJICHUS B HUX.

1.2 ®usnyeckoe M MaTEMaTH4YECKOE MOJEIUPOBAHUE, OIPEICICHUE WM OCHOBHBIE
MOHSATHS, UX MECTO B MH)KEHEPHO-XUMUYECKUX UCCIIE0BAHUAX U pa3paboTkax. Hayunsiii meton
HCCIEAOBAaHUS W HW3Y4YEHUS IIPOLIECCOB B XUMHUYECKOM pPEAKTOpPE - MaTeMaTHYeCKOe
MOJIENMPOBAaHKUE. MeCTO M 3HaYEHUE HATyPHOTO U BBIYMCIIUTEIIBHOIO SKCIIEPUMEHTA.

1.3. Hepapxuyeckas CTpyKTypa MAaTeMaTH4E€CKOM MOJEIM Ipoliecca B PeaKkTope.
CucremaTuzalus NpOIECCOB B XUMHUYECKOM pEAKTOpe IO MaciiTtady HX MpOTeKaHUS:
XUMHMYECKas peaklMs, XWMUYECKUH IMpolecc B JIIEMEHTApHOM O0O0beMe, Mpolecchl B
PEaKLIMOHHOM JJIEMEHTE U B PEAKTOPE B LIEJIOM, — UX B3aMMOCBS3b U UEPAPXUUYECKAs CTPYKTypa
MaTeMaTH4eCKOM MOJENH Ipolecca B peakrope. IIpumepsl cucTeMbl IIPOLIECCOB B PA3IUYHBIX
BUJIaX XUMHUYECKUX peakTopoB. CTPyKTypa U3y4aeMoro Kypca.

1.4. ®Ousuko-xuMUYECKHME  3aKOHOMEPHOCTH  XHMHUYECKUMX  IpeBpallleHud  —
CTEXMOMETPUYECKUE, TEepMOJMHAMHuUeckue, KuHeTuueckue. [lokazarenm  XUMHYECKOIO
MIPEBPALLEHUS] — CTENIEHb MPEBPAILEHHUs, BBIXO]] IPOIYKTa, UHTErpajbHas U auddepeHuanbHas
CEJICKTUBHOCTH, CKOPOCTH peakuuu U MpeBpamieHus peareHToB. [lyTn noBblleHus
3G(GEKTUBHOCTH XMUMHYECKUX MPEBPALEHUN Ha OCHOBE 3HAHUA HX (U3HMKO-XUMHUYECKHX
CBOWCTB.

Moayab 2. XuMH4YeCKHH Npouecce

2.1.0cHoBHbIE NONIOKEHUS U onpenenenus. Kiaccudukanus XuMHUYECKUX MPOLIECCOB I10

pa3iIiUHbIM IIpU3HAKaM — XHUMHUYCCKHUM (BI/II[ XUMHYECKOH p€akuuu, TECPMOJUHAMHYCCKUC
XapaKTepUCTUKHU, CXeMa NpeBpaiieHuil), (pa3oBbIM (4McIO0 U arperaTHoe cocrosiHue ¢az) u
CTALlMOHAPHOCTH.

2.2. T'omorennbii xumuyeckuidl mpouecc. OrmnpeneneHue H OpuMepbl. BrusHue
XMUMHMUYECKUX TPU3HAKOB M YCIOBHMM MNpOTEeKaHHs Ipoliecca Ha ero mnokasarenu. CrocoObl
uHTeHcupukanuu. IloHaTHe onTUMaNbHBIX TemmepaTyp. OnTuManbHble TeMIepaTypbl s
00paTUMbIX U HEOOPaTUMBIX 9K30- U SHJIOTEPMUUYECKHUX IPOLIECCOB.

2.3. TereporeHHblil (HEKaTAIUTUYECKUIN) XUMHUYecKUd mporecc. OnpeneneHue u
npumepbl. CTpyKTypa mpolecca MW ero cocrasistomue (craauu). HaOmrogaemas ckopocTh
XUMUYECKOTO mpeBpanieHus. OO0nacTu (peXUMbl) MPOTEKAHUS MPOIECCa, JUMHUTHPYIOIIAs
craausa. ['ereporeHHslii xumuueckuil mnponecc '"raz(>kunakocth)-TBepAoe". OOocHOBaHHE,
MIOCTPOCHHUE U aHAJIU3 MaTEMaTUUYECKONW MOJEIH Ul peakuil ropeHus (MoJelpb "CKUMaroIascs
chepa") m TOMOXMMHUUYECKOW (MOJenb 'C HeB3amMmoAeHCTByrOmMM siapom"). Habmromaemas
CKOPOCTb TpEBpAllleHUsl, BpeMs NpPEBpallleHus M IyTH HHTEHCU(PUKAIUU JUIsl pa3iIHuHBIX
obOnacteil mnporekaHusi mpoiiecca. ['ereporeHHbId XUMHUYECKHM mnpouecc '"ra3z(*>KUIKOCTh)—-
xKuakocTs". OOOCHOBaHWE, NOCTPOECHUE W aHaIM3 MareMatuueckoi mojnenu. HaGmronaemas
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CKOPOCTh IIpeBpalieHuss ¥ oOjacTu mnpoTekaHusi npouecca. IlyTm uHTEeHcHUpUKAuU Ui
Pa3IMYHbIX PEKUMOB ITpolecca.

2.4. Karanutuueckuil npouecc. OnpeaeneHue, kiaccupukanus, npumepsl. ' oMoreHHblit
1 MUKPOT€TEPOT€HHbIN KaTaIMTUYECKUE MPOIIECChI, UX 00IIee U OTINYUTEIHLHOE OT TOMOT'€HHBIX
U TE€TEPOreHHbIX XMMHUYECKUX IPOIecCOB. I'eTeporeHHbIN KaTajau3 Ha TBEPJOM KaTalu3aTope.
O6ocHOBaHME, TIOCTPOCHHME U aHAJIM3 MaTeMaTU4YEeCKOW MOJENM Ha KaTaIUTUYECKOU
MIOBEPXHOCTU M B IMOPUCTOM 3€pHE KaTaiuzartopa. Habmiomaemass cKOpocTb IMpeBpallleHUs U
obnactu mpoTtekaHusi npouecca. CTelneHb HCMNONb30BaHUS BHYTpeHHeH mnoBepxHocTH. llyTu
MHTEHCU(UKALMN KaTaIUTHUYECKUX IMpolieccoB. BiusHue TeruonepeHoca Ha reTepOreHHbId U
reTepOreHHO-KaTaTMTHYECKUN MTPOLIECCHI.

Moayb 3. XUMHYeCKHH peakTop

3.1. OcHoBHble nOJIOKEHUA U onpeaenenus. Kiaccudukanus npoueccoB B peakTopax o
Pa3IMYHBIM [IPU3HAKaM - BHJI XUMHUYECKOI0 MpoIiecca, OpraHu3alys MOTOKOB PeareHToB (cxema
JBUKEHHSI PEreHTOB 4Yepe3 peakTop, CTPYKTypa MOTOKOB B PEAaKUMOHHON 30HE), OpraHu3alus
TEIUIOBBIX MOTOKOB (TEIJIOBOM PEXKUM, CXeMma TeIUIO0OMEHa), CTAallMOHAPHOCTh IIpolecca.
O6ocHOBaHUE U OCTPOCHNUE MAaTEMaTUYECKUX MOJIETH IIPOLiecca B peakTopax pa3InyHOro TUIIA
KaK CHUCTEMbl YpaBHEHUH MaTepuajbHOTO W TEIJIOBOrO OajlaHCOB HAa OCHOBE JAHHBIX O
CTPYKTYpe MOTOKAa, XMMHUECKUX MPEBPALICHUAX, SIBICHUIX MEpeHOca TeIjia U BEIIEeCTBA U UX
B3aumoieiicTBum. CrucremaTu3anus U Kiaccu(uKaiys MaTeMaTHUECKUX OMMCAHUM MPOIIECCOB B
peakTopax.

3.2. M3oTepMuyeckue Mpoluecchl B XUMUYECKOM peakTope.BiusHue cTpykTypbl IOTOKa
(uneanbHOE CMEIIEHHWE M  BBITECHEHME), CTAlMOHAPHOCTH pexuma (IpOTOYHBIH U
MEePUOIUYECKHIT), TapaMeTPOB U YCIOBHM IpOTEKaHUs Ipoliecca (TeMieparypa, KOHLEHTpalus,
JaBJIeHHEe, 00bEM PEAKIIMOHHOM 30HbI, BpeMsl), BUJa XUMUYECKOH peakliuu (IpocTast u CloXHasl,
obpatuMasi U HeoOpaTuMas) W €€ IapaMeTpoB Ha MPOGUIN KOHICHTPAIMN M TMOKa3aTeJH
mpolecca B peakTope (CTENeHb IMpeBpallleHus, BBIXOJ IMPOJYKTa, CEIEKTUBHOCTh IpoIEcca.
OcHoBbl pacyera mpouecca B peakrtope. CpaBHeHHe 3((EKTUBHOCTH pabOThl PEaKTOPOB,
OMMCHIBAEMBIX Pa3JIMUYHBIMU MOJEISIMU — HJICATbHOIO CMeIleHus: U BeITecHeHus. [Ipouecchl B
peakTopax € TEPEHOCOM BEIIECTBA, OTIIMYHBIM OT HJCAIBHOTO CMEIIEHUS U BBITECHEHHS.
Mogenu mporieccoB, 00JacTH WX MPUMEHEHUS U COMOCTaBJICHHE C MOJICISAMH 'UcaIbHBIX"
IIPOLIECCOB.

3.3. HeusorepMmuueckue mnpouecchl B XUMUYECKUX peakropax. OpraHnusaius TEIIOBbIX
MIOTOKOB M PEKMMOB B XUMHUYECKUX peakTopax. Pacnpenenenue temneparypsl 1 KOHLEHTpaLHii
(cTerneHu mpeBpalleHMs) B PEakTOpe B pPEeXUMaX HACAJbHOTO CMELIEHUS M pacHpelesIeHus,
anuabaTuyeckoM M C TemiooOMeHoM. CBsi3b TeMmmeparypbl M CTEHEHH IpEeBpalleHHs B
anuabatuueckoM mpouecce. CoOINOCTaBI€HHE C H30TEPMHYECKUM pexuMoM. Ywucino wu
YCTOWYMBOCTh  CTAllMOHApHBIX PEXKHUMOB B  peakTopax MJEaJbHOTO  CMEIICHUS W
aBTOTEPMUYECKOM C BHYTPEHHUM TEIJIOOOMEHOM.

Mopayas 4. IlpoMbllLIeHHbIe XHMHYECKHE PeaKTOPbI

Ha  koHKpeTHbIX  mpuMepax  MPEeIMETHO  pacCMAaTPUBAIOTCA  KOHCTPYKIHMH
MPOMBIIIJIEHHBIX PEAKTOPOB [UIsl MPOBEIEHHUS IPOLIECCOB TOMOIEHHBIX, I'€T€POre€HHBIX U
KaTaJIUTHYECKUX — BBIOOP THIA pEaKTOpa, 0COOEHHOCTH KOHCTPYKTUBHBIE U peXKHUMA.

4 O0beM yueOHOM TMCUUILTHHBI

B 3auerHbIx B akanem.
Buabl yueOHo# padoThl e IMHATIAX qacax

OO0uiasi TPy10€eMKOCTb AUCIHUIJIMHBI 110 Y4e0HOMY IUIAHY 4 144
KonTaktHas padora (KP): 1,33 48
Jlexuuu (JIek) 0,89 32
[TpakTnueckue 3anstus (113) 0,44 16
JlaGoparopus 0 0

CamocrositesbHast padora (CP): 1,67 60
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Jlpyrue Buipl cCaMOCTOSTENbHON pabOThI 1,67 60

JK3aMeH
Bua konTpoJsi: 3a4eT / IK3aMeH 1

(36)
B 3auetnbix | B actpoHOM.
Buabl yueOHo# padoThl e IMHATIAX yacax

OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY IUIAHY 4 108
KonrTakTHas padora (KP): 1,33 36
Jlexuuu (JIek) 0,89 24
[TpaxTuueckue 3anstus (113) 0,44 12
Jlaboparopus 0 0
CamocrositesbHas padora (CP): 1,67 45
Jlpyrue Buipl cCaMOCTOSITENbHON pabOThI 1,67 45

JK3aMeH
Buja xkonTpoJis: 3a4er / 3k3aMeH 1 Q7

AHHOTaNUs Y4e0HOI MPOrpaMMbl JUCHHUILIMHBI 0230B0i YacTH NPodeccHOHATbHOI0
HHMKJIA
«IIpoexTHpOBaHUE MPOLECCOB U ANNAPATOB XUMHU4YecKoil TexHosorun» (b1.B.10)

1. leab AUCUMIIIUHBI:

BwmecTe ¢ kypcamu o01ieit XUMHUYECKOH TEXHOJOTHH, XUMUYECKUX MPOIIECCOB U PEAKTOPOB H JIp.
CBS3aTh OOIIEHAYYHYI0O W OOIIEMH)KCHEPHYI0 MOATOTOBKY XHMHUKOB-TEXHOJOTOB Ha OCHOBE
M3Y4YEHUsI OCHOB THIPABIMYECKUX, TEIUIOBBIX M MAaCCOOOMEHHBIX IMPOIECCOB XUMHYECKOM
TEXHOJIOTUH, YTO HEOOXOJMMO TPH MOJATOTOBKE CICIHAIMCTOB MO JTaHHOMY HAMPABJICHHUIO IS
Hay4HO-HCCIEA0BATENBCKON U IIPOU3BOICTBEHHO-TEXHOJIOTHUECKON EATEIbHOCTH.

2. B pesyabTtare wu3yYeHMs AUCHMIUIMHBI OOydaluuiics 1o mporpamme
CHEeNNATUTETA JOJI/KEeH:
0b1a0amsb CIETYIONUMHA KOMIICTCHITUSIMU
— TOTOBHOCTBIO HCIIOJIF30BATh METO/IBI OLIEHKU PHCKA U pa3padaThIBaTh MEPHI IO 00ECIICYCHHTO
0e30macHOCTH  pa3pabaThlBaéMbIX  HOBBIX  TEXHOJIOTHH  oOpamieHus ¢  OOBbEeKTaMu
npodeccuonanbHoM nesrenbHocTu (I1IK-11);
— CrHOCcOOHOCTBIO K TIPOBEICHHUIO MAaTEHTHBIX MCCICIOBAHUN C LENBbI0 00eCIeUeHUs MaTeHTHOM
YHCTOTHI HOBBIX MPoeKTHBIX petienuit (I1K-19).

3nams:
- OCHOBBI TEOPHHM TIEpEHOCAa WMITyJbCa, TEIUIa M MAacChl; TPUHIMIBI  (PU3HYECKOTO
MOJICTTUPOBAHUS TIPOIECCOB; OCHOBHBIC YPAaBHEHUS IBW)KCHHUS JKUAKOCTEH; OCHOBBI TEOPHH
TEIUIOTIepeIaui; OCHOBBI TEOPUM MAacCOIEepelayd B CHCTEMax CO CBOOOJHOW W HETOJBHKHOMN
rpaHuIeid pasgena (as; THIIOBBIE MPOIECCHl XUMHUYECKOH TEXHOJOTHH, COOTBETCTBYIOIIHE
anmaparbl ¥ METOJIbl X pacueTa,
- METOJABI TOCTPOCHHS SMITMPHUYECKHX W TEOPETHYECKHX MOJENEH XHUMHKO-TEXHOJIOTHUECKUX
IIPOLIECCOB.
- OCHOBHBIC TIPUHIIHITBI OPTaHU3AINHN TTPOIIECCOB XUMUIECKON TEXHOJIOTHH.

Ymemo:
- OIPEIETATh XapaKTep ABMIKEHUS JKUAKOCTEH M Ta30B; OCHOBHBIE XapaKTEPUCTHKH MPOIIECCOB
TEIUIO- U MacCoNepeaayn; paCCYUTHIBATh TApaMETPhl U BHIOUPATH armaparypy Ui KOHKPETHOTO
TEXHOJIOTHYECKOI0 MPOLIECcca;
- PacCUUTHIBATH OCHOBHBIC XapaKTEPUCTHKH XHMHUKO- TEXHOJOTHMYECKOTO IPOIIECcca, BHIOMPAThH
paMoOHAIBFHYIO CXEMY.

Braoemy:
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-MCTOJJaMH  TCXHOJIOTHUYCCKUX PpaCd€TOB OTACJIBHBIX Y3JIOB U }leTaﬂeﬁ XUMHUYECCKOT'O
000pyI0BaHMUS;

- MCTOJAaMHU OIIPCACIICHUA PALUMOHAIBbHBIX TCXHOJIOTMYCCKUX PCKUMOB pa6OTBI 060py)103aH1/1$1.

- METOJaMH aHajiu3a M pacyeTa MPOIECCOB B MPOMBINIJICHHBIX araparax, BbIOOpa HUX
KOHCTPYKIIMH, OTIPENICTICHUSI TEXHOJIOTHUECKUX MTOKa3aTeIe paboThI armapaTos.

3. Kpartkoe cogep:xaHue TUCUMILTHHBI

CEMECTP 7

Mooy 1. Pacuem pexmuguxkayuorHot KOJOHHDL.
Pacuer HacamouyHoll M Tapenp4yaTod peKTU(UKALMOHHOM KOJIOHH HENPEPHIBHOTO JEHCTBUS.
MarepuanbHbiii 0anaHc KOJOHHBL. Pacuer MuHHMMaabHOTO W pabouero (haerMoBOro Yucia.
[Toctpoenne paboumx nuHUK. Pacder ckopocTu mapoB W auaMmeTpa KOJOHHBI. OmnpenencHue
BBICOTHI ammapara. PacdeTr ruapaBiIMdecKOTO CONPOTHBJICHUS KOJIOHHBI. CpaBHEHHME aHHBIX
pacdyeTa HacaJOYHOW U TapenbuaToil KoJOHH. COINOCTaBiieHHWE ITaHHBIX, IOJYYCHHBIX II0
MporpaMMaM KOMIBIOTEPHBIX U PYYHBIX PacueToB. BoIOOP KOJOHHEI.
Mooy 2. Pacuem u 6b160p meniooOMeHHUKOS.
Pacuer wu BBIOOp TEMIOOOMEHHUKOB (WCHApUTENsA, KOHJACHCATOpa, IOJOTPEBaTEIs,
XOJIOAMIHBHUKOB TUCTHIUISITA M KyOOBOTO OCTaTka) 1o oomiei cxeme. CONOCTaBICHUE TaHHBIX,
MOJTYYCHHBIX MO MPOTPaMMaM KOMITBIOTEPHBIX M PYYHBIX PacdeToB. | MapaBIMYEeCKUil pacyer.
Br16op onTuMansHOTO BapuaHTa TEIII00OMEHHUKA.
Mooy 3. ['uopoounamuueckue pacuemai.
Pacuer rumpaBIM4ecKoro CONMPOTHBICHHUS TPYyOOIpoBOIOB. Pacder onTHMMallbHBIX TUAMETPOB
TpyOonpoBo10B. PacueT u nondop Hacocos.
Mooy 4. 'pagpuueckoe oghopmnenue.
TexHnonoruueckast cxema. PektudukaonHasi KOJOHHA ONPEEIIEHHOTO THUIIAa ¢ U300paKeHueM
JeTaJIel KOHTAKTHBIX 3JIEMEHTOB, PACCUUTAHHBIX B MOjtyJie 1.

OO611ee K0JIMYECTBO MOIYIIECH 4.

4. O0béM yueOHOM THCUMIIHHBI

Buy yue6HOIt paGoThl B 3auernbix | B akanmem.
eIMHUIIAX yacax

OO0masi Tpy10€eMKOCTb AUCIHUNIJIMHBI 2 72

B Tom uncie Ha oOyuenue 2 72

AyIUTOpHBbIE 3aHATHS: 0,44 16

Jlekuuun - -

[IpakTrueckue 3aHATHS 0,44 16

JlaGoparopubie pabOThI - -

CamocrosiTesbHas padora: 2,41 56

Pacuerno-rpaduueckue paGoTh - -

[ToarotoBka K KOHTPOJIBLHBIM paboTam - -

[ToaroroBka k 1a60paTOpHBIM paboTam - -

Jpyrue Bupl CAMOCTOSATEIBHOMN AEATEIBHOCTH 2,41 56

IloaroroBka u caua 3K3aMeHa - -

Buja urorosoro KOHTPOJIA: 3avder
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Buy yue6HOIT paGoThI B 3auernbix | B akanmem.

SIMHUTIAX gacax
OO0masi Tpy10€eMKOCTb AUCIHUTIJIMHBI 2 54
B tom uncie Ha oOyueHue 2 54
AyIUTOpPHBbIE 3aHATHS: 0,44 11,88
Jlexuun - -
[IpakTrueckue 3aHATHS 0,44 11,88
JlaGoparopubie pabOThI - -
CamocrosiTesbHas padora: 2,41 65,07
Pacuerno-rpaduueckue paboTs - -
[ToaroToBKa K KOHTPOJIBHBIM paboTam - -
[ToaroroBka k 1abopaTopHBIM paboTam - -
Jlpyrue BUbl CaMOCTOSTENbHOMN AEATEIbHOCTH 2,41 65,07
[ToaroToBka u caava s3K3ameHa - -
Bua nToroBoro KOHTpOJIsi: 3auyer

AHHOTANUA pado4yeil NPOrpaMmMbl AUCUUIIIIMHbBI
«IKOHOMMKA U ynpasJjeHnue npoussoacrsom» (b1.B.11)

1 eap JMCUMIUIMHBI - TIOJyY€HHWE CHUCTEMbl 3HAaHUA 00 JKOHOMHYECKUX
3aKOHOMEPHOCTSX  (PYHKIIMOHUPOBAHUSA  IPOMBIILJIEHHOIO  IPOU3BOJCTBA B  CHCTEME
HAIlMOHAJILHOM SKOHOMHUKH, (OPMUPOBAHHE HKOHOMUYECKOTO MBIIIJICHUS U HCIOJIb30BaHUE
MOJIyYE€HHBIX 3HaHUN B IPAKTUUYECKON JAESITEIbHOCTH.

2. B pesyabraTre u3y4YeHHUS] JAUCHHUILVIMHBI O0y4Yawlnuiicd MO0 mporpamme
CHEeNNATUTETA JOJI/KEeH:

001a0amsb CIETYIONUMHA KOMIICTCHITUSIMU

- CHOCOOHOCTBIO K COCTABJICHHIO U aHAIM3y OM3HEC-IJIAHOB pa3pabOTKU U BHEAPEHUs

HOBBIX TEXHOJIOTMUECKUX IPOIIECCOB, OOpalleHusi ¢ O00beKTaMH MpoQecCHOHaTbHON

NeSITeIbHOCTH, BBIITYCKA U peallu3allui KOHKYpEeHTHO criocoOHoi npoaykuuu (I1K-17).

3nams:

— OCHOBBI 9KOHOMUKH B Pa3IMUHBIX cepax KU3HEAEATEIbHOCTH;
— MeTOo/1bl pa3pabOTKH ONIEPATUBHBIX U MPOU3BOACTBEHHBIX IIAHOB;
— METO/IbI U CIIOCOOBI OIUIATHI TPYAA.
Ymemo:
— COCTaBJISITh OTYETHI IO BHIOJHEHUIO TEXHUUECKUX 3a/1aHU;
— TOTOBUTb MCXOJIHBIE JaHHBIE JJI BbIOOpa W OOOCHOBAHMSI HAYYHO-TEXHUUECKUX U
OpraHU3alMOHHBIX PELIEHUI Ha OCHOBE SKOHOMHUYECKOTO aHAIIN3a;
— pa3pabarbiBaTh ONEpaTUBHBIE IUIaHBl PAa0OT MEPBUYHBIX IPOU3BOJCTBEHHBIX
MO JIpa3IeJICHU .

Braoemy:

— METOJaMH M MHCTPYMEHTaMHU [POBEIEHUS SKOHOMHYECKOrO aHajnu3a 3aTpaT u

Pe3yJbTaTOB ACSATEIbHOCTH IPOU3BOCTBEHHBIX MOPa3/ICICHHUI;

— UHCTPYMEHTAMM IUIAHUPOBAHUS U BBINOJHEHUS MEPOINPUSITUHA 1O MPOU3BOACTBY
MPOJTYKIIMH.
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3 Kparkoe coaepxxanue TUCUUIIMHBI

Moay.s 1. Beenenne. OCHOBBI PHIHOYHOI IKOHOMHUKH

DKOHOMHYECKHE MOTpeOHOCTH, Onara u pecypchl. OOIIECTBEHHOE MPOU3BOACTBO U
SKOHOMMYECKHE OTHoIIeHUs. [Ipou3BOICTBEHHBIE BO3MOXHOCTH OOLIECTBA M 3KOHOMHYECKHIM
BbIOOp. KpuBas mnpou3BOACTBEHHBIX BO3MOXKHOCTEH. 3akoH yObIBarollell MpeneabHOM
noJsiesHocTUM. TpaaunuoHHas 3koHoMuYeckas cuctemMa. CoOCTBEHHOCTh: (OPMBI M MYTH HX
npeoOpa3oBaHus. PblHOUHBII MexaHu3M crnpoca U mnpemioxkeHus. CoBeplleHHas H
HecoBepLIeHHas: KOHKYpeHIMU. CyIIHOCTh U YCIIOBUSI BO3HUKHOBEHUS PbIHKA. Buabl pbIHKOB U
ux crpykrypa. @ynkuuu peiaka. ToBap u ero coiictBa. Cripoc U NpeAsIOKEHUE Ha PHIHKE.
[Tonsitne «onactuyHocTh». CoOBEplIEHHAs U HECOBEpPLIEHHAs KOHKYpeHUUU. MoHomonus.
Onurononus. IloHsATue HaIMOHAIBHOM HSKOHOMHUKHM, OCHOBHBIE MaKpPOIKOHOMMYECKHE
nokazatenu. llotpebmenuss u cOepexkenus. IlpowsBoacTBo, 0OOMEH U pacmpeencHHe.
[ToTpebnenue, coepexeHre, MHBECTULIUN TOBApOB U yciyr. @UHaHCOBas cucTeMa U (pMHAHCOBAsI
noJinTukKa odecTsa. Hamoru u Hanmorosas cucrema.

Mopayasb 2. JxkoHOMHYeCKHe OCHOBBI YIIPaBJIeHHS NPOU3BOICTBOM

[Ipennmpusitue kak CcyObEKT pPBIHOYHOTO XO3SCTBA. OKOHOMHUYECKHME 3aKOHBI U
OCOOCHHOCTM HUX HpOSABIECHUS Ha MmOpeanpuarud. Ponb coenuanucra  XUMHYECKOU
npoMsblieHHocTu. llpeanpusartue B cucteme pblHOYHOM sSKkoHOMMKH. llpenmpusarue — kax
CyOBEKT ©  OOBEKT TNPEINPUHUMATEIHLCKOM  JCATEIHHOCTH. 3aKOHOJATeNbHas  0asa
MpeANPUHUMATENbCKON AedaTenbHocTU. HopMmaTHBHO-IIpaBOBbIE aKThl, pPErJaMEHTHPYIOIINE
NesITeNbHOCTh npennpusaTus. OpraHu3alMOHHO-TIPABOBbIE (QOPMBI  MPEANPUHUMATEIHCKOM
NEeSITeIbHOCTH U KPUTEPUU UX BbIOOpa. POpMbI COOCTBEHHOCTH. BHENIHSISI 1 BHYTPEHHSIS cpesia
npeanpusaTus. MarepuanbHo-TexHUYecKass ©0a3a mnpou3BoicTBa. CbIpbeBas M TOIUIMBHO-
sHepreTuueckas 0a3za XMMHYECKUX Hpou3BOACTB. llpom3BojcTBeHHass mporpamMma H
IIPOM3BOJICTBEHHAs! MOIHOCTH Ipeanpusitus. KauecTBo U KOHKYPEHTOCIOCOOHOCTh MPOYKLIUH.
DOKOHOMHYECKOE€ OOOCHOBaHME BbIOOpa ChIpbS W TOIUIMBA.  PecypcocOepexeHue.
AnbTepHaTUBHBIE HCTOYHUK ChIpbd U DJHEPruu. MarepuanbHO-TEXHUYECKHE PECYPChHI
npennpusaTis. OCHOBHbIE NPOU3BOACTBEHHbIE (DOHIBI XMMHUYECKUX MPEINPUITHI: MOHSATHE,
Kjaccuukanus u crpykrypa. [loHsTue u cTpykTypa, U OlleHKa OCHOBHBIX cpelcTB. [lokazarenu
UCIOJIb30BaHUS OCHOBHBIX IPOW3BOJICTBEHHBIX (POHI0B. M3HOC M aMopTu3alus, U OLIEHKa
3¢ (GEeKTUBHOCTH HCIOJIb30BaHUSI OCHOBHBIX IPOM3BOJICTBEHHBIX (GoOHI0B. Bocmpoussoactso
OCHOBHBIX cpelacTB. OOOpOTHBIE CpencTBAa NPENNpPUATHS: IOHSATHE, COCTaB M CTPYKTYpa.
Hctounuku QopmupoBanusi 000pOTHBIX cpeacTB. OOopaynBaeMoCTb OOOPOTHBIX CPEACTB.
Marepuanbible 3anacel Ha MNpeaupusTau. TpyaoBele pecypebl npennpusarus. [lepconan
HNPEeNNpUsITHS U €ero CTpykrypa. O((EeKTUBHOCTh HCHOJB30BaHUSA IIepcoHala M pabodero
BpemeHH. [IpousBoauTenbHOCTh TpyAa U orulata Tpyaa. Opranusanus 3apaOOTHON IUIaThl Ha
npennpusTud. [Ipon3BOIUTENBHOCTh TpyAa: MOHSATHE, IOKA3aTe€IM W METOJbl U3MEPEHHS.
WnnuBuayanbHas M OOIIECTBEHHAsh IPOU3BOJUTENBHOCTh Tpyda. PesepBel U (paxkTopsl
MOBBILIEHUS POU3BOJUTEILHOCTH Tpyna. DopMmbl, cUCTEMBbl M pa3Mep OIUIaThl Tpyla Ha
MPENNPUITHH.

Mopyasb 3. TexHMKO-9KOHOMHYECKHI aHAJIN3 HHKEHEPHBIX PelleHu i

Jloxonpl M pacxoJbl Ha MPOU3BOJACTBO, W PEATM3ALUI0 NPOAYKLUUU HPEIIPUSITHS.
W3nepxku mpoW3BOACTBA MPOAYKIHH (CEOECTOMMOCTH), NPHOBUIb, PEHTAOETBHOCTH |
ueHooOpasoBanue. Ilonsthe 3arpaTbl Ha MNPOM3BOJACTBO M pealM3alUI0  HPOAYKLIUHU
(cebectoumocts). Buasl u 3Hauenue kinaccuukauuu 3arpar. CTpykTypa 3arpar Ha
MIPOM3BOJICTBO M peaM3alMi0 NPOAYKUUU. TEeXHMKO-IKOHOMUYECKUN aHajdu3 HHKEHEPHBIX
pemenuit. OCOOEHHOCTH pacyeTa 3aTpaT Ha MPOW3BOJICTBO M pEATU3AIMIO MPOAYKIIHMH B
KOMILJIEKCHBIX Tpou3BojcTBaXx. OCHOBHbIE IyTH CHIKEHUS 3aTpaT Ha IIPOU3BOJCTBO
npoaykuuu. Jloxoasl npennpustus. Ilonarue npuObuin U 10oxoda NPEANpPUATHS, METOJAbI UX
pacuera. PeHrtaGenbHOCTh, €€ BUIObl U MeTOAbl pacuera. [lyTu MOBbIMIEHHS OPUOBLIN U
peHTabebHOCTH Ha mnpennpusatusx. lleHooOpazoBanne wu 1eHoBas mnoyuTuka. llena Ha
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MPOJIYKIMIO M MPUHIUIBI IeHooOpazoBaHus. Buapl 1ieH. CTpyKTypa LEHBI, CUCTEMa LIEH.
BzaumocBszu nen u wusnepxkek. lleHoBas mnonutHka. Pa3paboTka 11€HOBOM cTpaTeru.
OUHAHCOBO-KPEIUTHBIE OTHOILIEHUS MNPEANpPUATHN U cucTeMa HayorooOnoxeHus. I[lonsrtue,
COCTaB U CTpyKTypa ¢uHaHCOB mnpeanpuatus. llpuHuunel Hanoroob6noxenus. Hamoru u

IIaTCXKKU, YCTAHOBJICHHBIC 3aKOHOAATCIILCTBOM:

CPOKH YIIJIaThl HAJIOTA B OFO/KET.

4 O0beM yueOHOMH TMCHUILITHHBI

BHUJIbI, CTaBKH, OOBEKTHI HAJOTOOOJIOKEHUS U

. B 3auerHmix | B akangem.
Bun yuebnoit paboTsl
€IMHULIAX yacax
OO0mas TpyI0eMKOCTh JUCIATIIIUHBI 3 108
B tom uncie Ha oOyueHue 3 108
AyIUTOpHBIE 3aHATHSL: 1,33 48
Jlekmn 0,44 16
[IpakTuueckue 3aHATHS 0,89 32
Jlaboparopnsie paboOThI - -
CamocrosTenbHas pabora: 1,67 60
PacuetrHo-rpaduyeckue paboTsl 0,56 20
[ToaroroBka K KOHTPOJBLHBIM paboTam 0,56 20
[ToaroroBka k 1abopatopHbIM paboTam - -
Jlpyrue BUibl CAMOCTOSITEIIbHOM IEATEIBHOCTH 0,56 20
IloaroroBka m caya K3aMeHa - -
Bun utoroBoro KOHTpOJIS: 3auer
OLICHKOM
Bt yue6HOi paGoTI B 3auerHmix | B actp.
€IMHULIAaX gyacax
OO0mas TpyI0eMKOCTh JUCIATIIIUHBI 3 81
B tom uncie Ha oOyueHue 3 81
AyIUTOpHBIE 3aHSATHSL: 1,33 35,91
Jlekmn 0,44 11,88
[IpakTuueckue 3aHATHS 0,89 24,03
Jlaboparopnsie paboThI - -
CamocrosTenbHas pabora: 1,67 45,09
Pacuerno-rpaduueckne paboTsl 0,56 15,12
[ToaroroBka K KOHTPOJILHBIM paboTam 0,56 15,12
[ToaroroBka k 1abopaTopHbIM paboTam - -
Jlpyrue BuIbl CAMOCTOSITEIbHOM IEATEIBHOCTH 0,56 15,12
IloaroroBka m caya 3K3aMeHa - -
Bun utoroBoro KOHTpOJIS: 3auer
OLICHKOM
AHHOTanusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
XHUMHUS peIKuX U paccessHHbIX 31eMeHTOB (b1.B.12)
1. Heab AUCUMIIIUHBI:
dbopMupoBaHME 3HAHUW, HEOOXOAUMBIX JUIS BOCHPHUSTHS CIOKHBIX, 3a4acTyr0
YHHUKAQJIbHBIX, IPOLECCOB U CXEM, IMPUMEHSIEMbIX B TEXHOJOTUU PEAKUX 3JIEMEHTOB,
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OCMBICTICHHOTO TIOAXOJla K WX COBEPUICHCTBOBAHHMIO, a Takke K OOOCHOBAHMIO BBIOODPA
COBPEMEHHBIX XHMHUYECKUX M (PU3UKO-XUMHUYECKHX METOJIOB AHAIUTHYECKOTO KOHTPOJS B
MIPOU3BOJICTBE PEAKMX METAIOB U UX COCAMHCHUM.

2. B pesyabTtare wu3yYeHHs AUCHMIUIMHBI OOydawuuiics 1m0 mporpamme
CHeHUATUTETA T0JIKEH:

o0nanaTh ciaeIyroIUMH

IIpodeccuonanbupie komnerenuun (I11K):

CTIIOCOOHOCTHIO aHATTM3UPOBATH TEXHOJIOTHIECKHUH MPOIECC, BBISIBIIATH €T0 HEAOCTATKH U
paspabaTheIBaTh MEpOTIpUATHs 110 ero coBepiieHcTBOBaHUIO (ITK-3);

CIOCOOHOCTBIO  CAMOCTOSITENIFHO  BBITIONHATH ~ WCCIIEAOBAaHUS C  HCIOJIB30BAHHEM
COBPEMEHHOM ammapaTypbl U METOJIOB MCCIIEOBaHUs B 00s1acTU 00BEKTOB MPO(eCcCUOHATBHOM
NEATENbHOCTH, TPOBOJAWTH KOPPEKTHYIO O00pabOTKy pe3ylbTaToB ¥  yCTaHABIUBATh
agexBatHocTh Mojenent (I1K-10).

B pe3ynbraTe n3yuyeHus: AMCUUIIIUHBI CTYJCHT JIOJIKEH:

3uamo:

® B3aUMOCBS3b MOJIO)KEHUSI PEIKOTO 3JIEMEHTa B NEPUOAUYECKON CUCTEME JIEMEHTOB CO
CBOMCTBaMH €ro CO€JMHEHUN; TpeOOBaHUS K YUCTOTE OCHOBHBIX (DYHKIIMOHAIBHBIX MaTEepHaIOB
ATL; meTonbl OYMCTKH OT BJIEMEHTOB-aHAJIOTOB M APYIUX IPHUMECHBIX 3JIEMEHTOB; METOMBI
KOHBEPCUH COECTUHEHUI PEIKUX 3JIEMEHTOB; CBONCTBA OCHOBHBIX ITPOMEKYTOUHBIX M KOHEUHBIX
MPOJIYKTOB; OCOOEHHOCTH XMMUYECKOTO MOBEIEHUS PEIKUX AJIEMEHTOB B Pa3InyHOM (Pa3oBOM
COCTOSIHUM; OCHOBHBIE CBIPHEBBIE MCTOUHHUKH PEAKUX DJIEMEHTOB M HMPUHLHUIIBI MOCTPOEHUs
TEXHOJIOTHYECKMX CXe€M MX NepepaboTKh C YYEeTOM MHUHEpPaIOrH4eckoro M XUMHUYECKOTO
COCTaBOB (OCHOBHBIE pE€aKLUW{ TMpEBpallleHUus COEAMHEHWH TMOJ| JEWCTBHEM pPEareHTOB B
mpoueccax pasjIokKEHHUs, BbIlIEJaUUBaHUs, KOHLUEHTPUPOBAHUS UM OYUCTKH METOJaMHU
SKCTPAKIIMH, HOHHOTO OOMEHa.

e KaKO€ BJIMSHME pa3Mep U 3apsii HMOHA OKa3bIBalOT HA CKJIOHHOCTb JJIEMEHTa K
mpoueccaM  THAPOJW3a, THIPOJIUTUYECKON TMOJMMepU3ally, KOMIUIEKCOOOpa3oBaHUs B
pactBopax ((GopMBl HAXOXJCHHS PEAKUX DJJIEMEHTOB) W PEAKIHMOHHYIO CIIOCOOHOCTh
0o0pa3yoIuXcsi COEIMHEHUH B Mpoleccax THIPOMETAUIypruuecKoi IepepadoTKu U IpH
BBINIOJIHEHUH aHAJTMTUYECKUX OTepariyid.

Ymemy:

® C y4eTOM MPUPOJbI PEIKOTO AIEMEHTAa, 3HAHUA (PU3UKO-XUMHUYECKUX CBOMCTB €ro
COEIMHEHUN W Ha3HA4YeHMs MOJY4aeMbIX MPOAYKTOB OOOCHOBATh ILIEMOYKY IpEBpallleHud u
MPEJIOKUTh TEXHOJIOTMYECKYI0 CXeMy IepepaOOTKu (OYMCTKHM) M aHAIMTUYECKOTO KOHTPOJIS
L[EJIEBBIX MPOJYKTOB;

e 000CHOBaTh BHIOOP, ONTHUMAJIbHbIE COOTHOLIEHHSI PEareHTOB U YCJIOBHUS IMPOBEIEHUS
MUPO- U TUAPOMETAJUIYPrUUYE€CKUX IMPOLECCOB MEPepadOTKU MUHEPAIbHOTO, TEXHOI€HHOTO M
BTOPUYHOTO CHIPbS U OTXOJOB C MOJTY4€HUEM BBICOKOUYHMCTBIX WM SJEPHO-UYUCTBIX COEAUHEHUN
PEAKHUX AJIEMEHTOB;

® BpIOpaTh METOJIbl AHAIUTUYECKOTO KOHTPOJISI YHUCTOTHI IPOMEKYTOUHBIX U KOHEUHBIX
MIPOJIyKTOB.

Braoemy:

® HaBBIKAMM [IOCTAHOBKM U TIPOBEJCHMSI HAayYHO-UCCJIENOBATENbCKOW padoThl B
COOTBETCTBUU C IOCTaBJICHHOM LIEJIBIO;

® METOJAMH pacyeTa KOHCTAHThl CKOpPOCTH, KOHCTaHTbl pPaBHOBECHS IMPOIIECCOB,
MPUMEHSIEMbIX JJISl BBIJCJICHUS U OYUCTKU COEIMHEHUI PEeIKUX AJIEMEHTOB, SHEPTUU aKTHUBALUU
M3Y4aeMOro Mpolecca XUMUYECKUX MPEBPAIICHUH C yYaCTHEM COEAUHEHUN PEIKUX 3JIEMEHTOB,
CTENEHU Pa3JIOKEeHUs], KO3(D(PUIIMEHTOB pacHpeesieHus, pa3JesieHns, CTEIIEHNU W3BJICUEHUS U
JPYrUX MOKa3aTenei.
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® HaBbIKAMM I[IPOBEJIEHUS XUMUYECKUX M (PU3UKO-XUMUYECKHMX METOJI0B aHalu3a
TBEPABIX COCAUHEHMM M pacTBOPOB COEJMHEHUN PEIKUX OJIEMEHTOB, a TaKXKe 3HAHUEM
apOUTPaXHBIX METOJIOB aHAIN3A.

3. Kpartkoe coaep:kaHue Q1M CUUIIHHBI:

3.1. Beenenue

3anaun kypca. [lonokeHue penkux 3J€MEHTOB B mepuojaudeckoi cucteme. Kpatkas
uctopuyeckas copaBka. OOnacTM NpPUMEHEHHUsS] PEIKUX METAJUIOB MU HUX COETUHEHHIL.
Oco0eHHOCTH XMMHYECKON TEXHOJIOTUU PEIKUX DJIEMEHTOB.

3.2. lllesiouHbBIE peiKHe U paccessHHbIE 3JIeMeHThbI (JINTUM, pyOuauii, uesuii).

OO0wras xapakTepuCTHKa MIEIOYHBIX PEIKUX 3JIeMeHTOoB. JIuTuil: kpatkas ucropuyeckas
CIpaBKa; BayKHEUIINE 00JaCTH IPUMEHEHUSI JIUTUS U €0 COEIMHEHUH, X (PU3NKO-XUMHUECKUE
CBOMCTBA, METOJbl IMOJIyYE€HUS, KOHBEPCHUH U OYMCTKH. BaxkHeimmue i1 TEXHOJOTUU
COEMHEHUs JUTHS. MeToabl OTAEICHHs] JUTUS OT UISJIOYHBIX 3JEMEHTOB M MarHus.
XUMUYECKUE aCIEKThl MIOCTPOEHHUS TEXHOJOTMUYECKUX CXEM NepepabOTKU JIMTUEBOTO ChIpbs (Ha
IIpUMeEpE CIOyMEHA).

3.3. Penkue 3jementbl Il rpynmbl. OOmias xapakrepuctuka saeMeHToB Il rpynmsl.
bepunuii: kpatkast HCTOpUUECKasl CIpaBKa; BayKHENIIMEe 001acTU MPUMEHEHUs1 OEpUIUIUS U €T0
COeIMHEHUH; (PU3MKO-XMMUYECKHE CBOMCTBA, METOJbI MOJYYEHUS U OUYMUCTKU. XUMHS BOJHBIX
pacTBopoB Oepmius. BaxHeine 111 TEXHOJIOTMU COeAMHEHUs. MeTo bl oTeneH s OepUILIHs
OT aJIOMUHUSL.

XUMUYECKUE aCIEKThl MOCTPOEHHUS TEXHOJOTHUYECKUX CXEM MepepadoTKu OepHILIIMEBOTO
CBIpbs (Ha puMepe Oepuinia).

3.4. Penxue u paccesinable 31eMeHThI I1I rpynnbl: peaxo3emensHbie aneMenTsl (P39):
CKaHIWM, WUTTPHUH, JaHTaH, JIAHTAHUIbl, aKTUHUIBI (Topuii). OOmas xapakrtepuctuka P30:
MI0JIOKEHHUE B MEPUOJIMUYECKON cucTeMe; KpaTKasi HCTOpUYecKas CIpaBKa; BakHeHue obnactu
MpPUMEHEHUs] pelKo3eMenbHbIX MeTauioB (P3M) u ux coenunHeHuil. DU3HKO-XMMHUYECKHE
cBoiictBa P3M. Tumnbl kpuctanmmueckux pemerok P3M. OcoOeHHOCTH 3JIEKTPOHHOTO CTPOCHUS
JaHTaHUIO0B. JIaHTaHHWJHOE C)KAaTHUE U €ro CIEACTBHUS, BTOPUYHAS NEPUOAUYHOCTH CBOMCTB B
psAy JaHTaHWJIOB, aHOMaJIbHAsl BAJIEHTHOCTh. BakHeiiue i TexHoJoruu coeauHenus P30.
XuMus BOAHBIX pacTBopoB P30.

OcHOBHBIE METO/IBI pa3/IelICHUs JaHTAaHUAOB U oTaeneHus ux ot Sc, Y, Th, U. Anroputm
nepepaboTKU MUHEPAJIbHOTO PEIKO3EMEIBHOIO ChIPhS (Ha MPUMEPE MOHAIIUTA).

3.5. Topuii: mosoxeHne B NEPUOJUYECKON CHCTEME; KpaTKas UCTOpHUYECKas CIIpaBKa;
Ba)KHEHIIMEe 00JacTH NMPUMEHEHUsS TOpUS M €ro coequHeHuil. Bakneimmue ais TeXHOJIOTHH
coenuHeHus: Topus. DOU3MKO-XMMUYECKHE CBOICTBA METAJNIMYECKOrOo TOPHUS. XHUMHUS BOJHBIX
pactBopoB TOopHs. OcHOBHBIE MeTOJbl oTneneHuss Th ot P30 u ypana (oumcTKa TOPHUEBBIX
XMUMHUYECKUX KOHIIEHTPATOB). XUMHUYECKHE aCHEKThl IOCTPOCHUSI TEXHOJIOTMUYECKUX CXEM
MUHEPAJILHOTO ChIPhs, COAEPIKAILEro TOpUil

3.6. Penkue m paccesinHble 3JjeMeHTbl IV rpynnbl (uumpkonuii u radgumui):
MOJIOKEHUE B IEPUOJMYECKON cucrteMe; BiusHue f- m d-ckatus Ha CBOMCTBA 3JIEMEHTOB;
KpaTKasi UICTOpUYECKas CIipaBKa; BaKHeiline o0nacTv NPUMEHEHUsI COEMHEHUI LMPKOHUS U
rapHus; GU3NKO-XUMHUYECKHE CBOMCTBA METAJIJIOB.

OTnuuuTenbHble OCOOCHHOCTH XUMHUM LupKoHus (Taduus). CocTossHME IUPKOHUS
(radHus) B BOAHBIX pacTBOpax. BaxHeilue 111 TEXHOJIOTMH COEAMHEHUS LUPKOHUS (TapHMs).

OcHOBHbBIE METOJbl pa3zieieHust eMeHToB. [lolyueHune LMpPKOHUS SACPHOU CTENEHU
YUCTOThl. XHWMUYECKHE AacCMeKThl IOCTPOCHUS TEXHOJOIMYECKHX CXeM IepepadoTKu
LUPKOHUEBOTO ChIPbs (Ha MpUMEpPE HUPKOHA).

3.7. Penkue u paccessHHbIE 3J€MEHTbl V Ipynmbl (HUOOMI M TaHTal): IMOJIO)KEHHUE B
MEePUOIUYECKON CHCTEME; KpaTKasi HCTOpUYECKasi CIpaBKa; BaKHEHIINE 00JAaCTH MPUMEHEHUS
COEIMHEHUIN HUOOMS U TaHTa1a; (PU3MKO-XMMHUYECKHUE CBOIICTBA METAJLIOB.
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OTnuuuTenbHbIe 0COOEHHOCTH XUMHUM HUOOMS (TaHTasa). CoctosiHue HUOOUS (TaHTasa)
B BOJIHBIX pacTBOpax. BaxkHeuume ajis TEXHOJIOTUU coeAnHEeHUs1 HMoOus (TanTtana). OCHOBHBIE
METO/1bl pa3JIeIeHUs SJIEMEHTOB.

XUMHUYECKUE ACHEKThl IMOCTPOEHUSI TEXHOJOTMYECKHX CXEM M aJTOPUTM IepepadOTKH
HUOOMH(TaHTaJT)COEPKAIIETO ChIPbs (Ha MPUMEpE TAHTAIUTOB-KOJTYMOUTOB).

3.8. O6mmas xapakTepucTuka akTHHUIOB. [looxkeHne B nepuoauveckoi cucreme. Y paH:
KpaTKasi MCTOpUYECKasl clipaBKa. XUMHUYECKHE AaCleKThl KPUCTAUIOXMMHHM, MUHEPAJIOTUU U
TEXHOJIOTUH ypaHa.

OU3MKO-XMMHUYECKHE CBOMCTBA MeTalIMueckoro ypana. CocTostHME ypaHa B BOJHBIX
pactBopax. IloBeneHue ypaHa B pa3jMuYHBIX CTEHEHSIX OKHCIEHUA. MeTonbpl NOJydeHHUs U
CBOMCTBA BAXKHEUIINX JJISI TEXHOJIOTUU COCTMHEHUI ypaHa.

KommnekcHple coeaMHEHHs ypaHa U HMX NPUMEHEHHE B TEXHOJOTUU. XUMHYECKHE
aCreKThl IOCTPOCHMSI TEXHOJIOIMUECKHUX CXEM IepepadOTKH YpaHOBBIX pyd (Ha mpumepe
OKCHUJHBIX MUHEPAJIOB) C MosiydeHueM oboramieHHoro no U-235 nuokcuaa ypaHa.

4. O0beM yueOHOMH THCHUILTHHBI

Bunpr yue6HO# paboThI SaHGIiHBIX B akanem.
ALY P gacax
SIMHUTIAX
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4€0HOMY ILUIaHY 6 216
KonrTaktHas pa6ora (KP): 2,2 80
Jlekun 1,3 48
[TpaxTnueckue 3anstus (113) 0,9 32
JlaGopatopHbie 3aHATHUS YUeOHbIM NAAHOM He NPEOdYCMOMPEHbl - -
CamocrositesbHas padora (CP): 2,8 100
IK3aMeH IK3aMeH
Buj koHTpoOJIsA: 3a4eT / IK3aMeH 1 36
B
. B actponom.
Buner yue6HOM paboThI 3a4ETHBIX
gacax
SIMHATIAX
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 6 162
KonrTaktHas pa6ora (KP): 2,2 59.4
Jlexuun 1,3 35,1
[TpaxTnueckue 3anstus (113) 0,9 24,3
JlaGoparopHbie 3aHATHUS YUeOHbIM NAAHOM He NPEO)YCMOMPEHbl - -
CamocrositesbHas padora (CP): 2,8 75,6
IK3aMeH IK3aMeH
Buj koHTpoOJIsA: 3a4eT / IK3aMeH 1 27

AHHOTANUA padoyeil NPOrpaMMbl AUCHUIIMHbBI
MeToabl pU3HMKO-XMMHYECKOT0 AHAJIN3A B TEXHOJI0ruM peakux Metaios (b1.B.13)

1. Heab AUCUMIIIUHBI:

JaTh MPEACTABJICHUE O TEOPETUYECKHX OCHOBAaX M MPAKTUYECKOM HCIOJIb30BAHUU
COBPEMEHHBIX XMUMHUYECKUX, (PU3UKO-XUMHUECKHX U (U3UYECKUX METOJIOB AHAIUTUYECKOTO
aHaM3a, TPUMEHSIEMBIX JUII KOHTPOJIA TEXHOJOTHYECKUX MPOLIECCOB B MPOU3BOJICTBE PEIKUX
3JICMCHTOB.

2. B pesyabrare wu3y4YeHHs] IUCHUIUVIMHBI OOy4YamouIuiici 10 mporpamMmme
cnenuaJuTeTa J0JKeH:
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o0nanarh ciaeIyroIUMU

IIpodeccuonanbubie komnerenuun (I11K):

CIOCOOHOCTBIO aHAIM3UPOBATH TEXHOJOTUYECKUH MPOIIECC, BBISBIATH €T0 HEJOCTATKU U
pazpabaThiBaTh MeponpusaTUs 1o ero cosepuieHcTBoBanuo (I11K-3);

CIOCOOHOCTBIO  CaMOCTOSITEJIBHO — BBINOJHATH  UCCIEAOBAHUS C  MCIOJb30BaHUEM
COBPEMEHHOH ammapaTypbl U METOJIOB MCCIIE[OBaHUs B 00s1acTU 00BEKTOB MPO(ecCUOHATBHOM
NESTeIbHOCTH, IPOBOAUTH KOPPEKTHYIO 00pabOTKy pe3ylbTaToB U  YCTaHaBIMBATh
anexkBaTHocTh Mojenent (I1K-10);

CIOCOOHOCTBIO IIPEACTABIATh PE3YIbTaThl UCCIEAOBAHUS B (JOpMaxX OTUETOB, pedepaTos,
nyonukanuii U MmyOIUYHBIX OOCYXKIEHHH, CHOCOOHOCTBIO (OPMYIUPOBATH MPAKTHUECKUE
PEKOMEHAALINHU 10 UCII0JI30BAHMIO PE3YJIbTaTOB Hay4HbIX UccienoBanuit (I11K-12).

B pe3ynbrate n3ydeHuss AUCIUILTAHBI CTYICHT JTOJIKCH:

3nams:

- OCOOCHHOCTM XUMHUU ¥ aHAIUTHYECCKOTO ONPENCIICHUS PEIKHX W PACCESHHBIX
JJIEMEHTOB;

- OCHOBHBIC MPUHITUIBI (U3UKO-XUMHUYECKUX U (PU3NYECKUX METOJIOB aHATUTHICCKOTO
KOHTPOJIS B IIPOU3BOJICTBE BEIIECTB PEIKUX 3JICMCHTOB.

- 0COOCHHOCTH TPENBAPUTEIBHON TIMOATOTOBKM MPOO Isd HAACKHOTO OOCCIICUCHHS
AHATUTUICCKOTO KOHTPOJIS;

- MIPUHITUIBI OPTaHU3AIMHA AaHATHTHYECKOTO KOHTPOJIS B MPOU3BOICTBE BEIISCTB PEAKUX
JJIEMEHTOB.

Ymemn:

- OTIPENICIIATH COJCPKAHUE PA3TUIHBIX PEIKHX 3JIEMEHTOB B Pa3HBIX 00pa3iax;

- TPAMOTHO OPraHW30BaTh AHAIUTUYCCKUH KOHTPOJb TEXHOJOTHYECKUX IPOIIECCOB B
IIPOU3BOJICTBE PEIIKHUX JICMEHTOB.

Braoemy:

- METOJaMH TPOBEJCHUS OJKCICpUMEHTa C MPUMCHCHHEM COBPEMEHHOW HayJHOM
amnmaparypbl, aHaHu3a U 00pabOTKH Pe3yabTaTOB IKCIIEPUMEHTA.

3. Kpartkoe coaep:kaHue Q1M CUUIIMHBI:

3.1. Beegenue. OCHOBHbBIE MOHSITHUSI AHAIUTUYECKOTO KOHTposs. OOBEKTHI aHaIM3a,
0COOEHHOCTH TTepepabOTKH W aHATUTHYECKOTO KOHTPOJIS MPOU3BOJICTB B TEXHOJIOTHU PEIKUX U
paccestHHbIX 37eMeHTOB. CTaluy aHaTUTUYECKOTO KOHTPOJISL, 0TOOP MpoObl, MOArOTOBKA IPOOHI,
n3MepeHue, obpabotka pesynbraroB. OcoOeHHOCTH OTOOpa MpoO TBEPHBIX, JKHUIKUX H
ra3zoo0pa3HbIX 00pa31oB.

3.2. CnexrpooTOMETPHUIECKOE OTIPEICIICHHE MTPa3eoMa U HEOAMMAa B CMECH.

3.3. CnextpodoTromerpryeckoe ornpeaeieHrne WHIMBUAYaIbHEIX P30 B cMecH 1Mo crieKTpam
COOCTBEHHOTO TIOIJIOIEHHUSI.

3.4, KoMIUTEKCOHOMETPHUUYECKOE OTIPEICIICHNE CYMMbI IIUPKOHKUS 1 Ta(HUs.

W3yuenne BITVSTHUS cocrtaBa  pacTBopa Ha HOT'PEIIHOCTH OIpeJIETIEHHUSI.
CrnekTpopOTOMETPHUIECKOE TUTPOBAHHE.

3.5. Onpenenenue npuMecei HaTpus U Kalus B Okcuaax P30 miamenHon GpoTomeTpreit.

3.6. Ananus terpadropuia ypaHa

Panmnomerpudeckoe ompezenenne ypana. TUTprIMETpHUUECKOE OMPE/IETICHHEe BAJICHTHBIX (hopm
ypaHa.

3.7. Onpenenenue MpruMecH kere3a B okcuaax P30.

3.8. KoHyKTOMETpHYECcKOe OTpeielieHue CoIepyKaHusI JIAHTaHa B PACTBOPAX.

3.9. Uzyuyenume BIMAHUA TPOLIECCOB KOMIUIEKCOOOPA30BaHMSI HAa TMOTEHIIMOMETPUYECKOE
ompezieNieHIe HOHOB ()TOpa C HOHOCENICKTHBHBIM JIEKTPOIOM.

3.10. 3auernas pabora
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4. O0beM yueOHOM THCUMIIHHBI

B
Bunel yue6HOM paboThI 3a4ETHBIX B akanewm.
SIMHATIAX Hacax

OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY TUIAHY 5 180
KonTaktHas padora (KP): 2,2 80
Jlexuuu yuebHnvim nianom ne npedycmompensi - -
[TpaxTnueckue 3anstus (113) - -
JlaGoparopHbie 3aHATHS 2,2 80
CamocrositesbHas padora (CP): 2,8 100

Buj koHTpoOJIS: 3aueT - 3ayer

B
. B actponom.
Buner yue6HOM paboThI 3a4ETHBIX
SIMHUTIAX Hacax

OO0uiasi TPy10€eMKOCTb AUCHUIJIMHBI 110 Y4e0HOMY ILUIAHY 5 135
KonTaktHas padora (KP): 2,2 59.4
Jlexuuu yuebHnvim nianom ne npedycmompensi - -
[TpakTueckue 3anstus (113) - -
JlaboparopHble 3aHsATUS 2,2 59,4
CamocrositesbHas padora (CP): 2,8 75,6

Buj koHTpoOJIS: 3aueT - 3ayer

AHHOTANUA padoyeil MPOrpaMmMbl AUCHUIIMHbBI
XHMHUS ¥ TeXHOJIOTHSA pPeJKUX MeTa/JIoB U ypaHa (b1.B.14)

1. Heab AUCUMIIIIUHBI:

3aKkperjieHue TEOPEeTUUYECKUX 3HAHWM, TMOJYYEHHbIX CTYIACHTaMHU [pU HU3YYEHUU
JIEKLIMOHHBIX KYpCOB Ha Kadelpe TEXHOJOIMH PEIKUX DJIEMEHTOB M HAaHOMATEepHAJIOB Ha UX

OCHOBE.
2. B pesyabrare wu3y4YeHHS IMCHUIIMHBI
CIEeNMATUTETA JOJI/KEeH:
o0naaTh ciaeIyroIUMH
IIpodeccuonanbunie komnerenuu (11K):

o0yyamomumiics 10 Nporpamme

CIIOCOOHOCTBIO  OCYILECTBIISAITh  TEXHOJIOTUYECKUH MpoIlecC B  COOTBETCTBUU C
perjaMeHTOM M HCIOJIb30BaTh TEXHUYECKHE CPEACTBA JJIi U3MEPEHHUS OCHOBHBIX MAapaMeTpoB
TEXHOJIOTHYECKOI0 Ipoliecca, CBOUCTB chlpbs U npoaykuuu (I1K-1);

CIOCOOHOCTBIO aHAIM3UPOBATH TEXHOJOTUYECKUH MPOIIECC, BBISBIATH €T0 HEJOCTATKU U
pa3pabaThiBaTh MepopusaTUs 1o ero coBepuieHcTBoBaHuO (I1K-3);

CIOCOOHOCTBIO IPUHUMATh KOHKPETHOE TEXHUYECKOE PELIEHUE C YYETOM OXpPaHbl TPYAa,
paauamoHHON 06€30MacHOCTH U 0XpaHbl Okpyxaromiei cpeabl (I11K-4);

CIIOCOOHOCTBIO MPENICTABIATh PE3y/IbTaThl UCCIEA0BaHMs B GopMax OTYETOB, pedepaTos,
nyonukauii U MyONIUYHBIX OOCYXIEHHM, CHOCOOHOCTBIO (OPMYIUPOBATH MPAKTHUECKUE
PEKOMEHAALINH 10 UCII0JI30BAHMIO PE3YJIbTaTOB Hay4HbIX UccienoBanuit (I11K-12).

CIIOCOOHOCTBIO OCYHIECTBJIATh KOHTPOJIb 3a COOpOM, XpaHEHHEM U IepepadOTKON
PaZMOAaKTUBHBIX OTXOJOB PAa3JIMYHOIO YPOBHS AKTUBHOCTH C MCHOJIb30BAaHUEM IIEPEIOBBIX
MeTo10B oopamenus ¢ PAO (I1ICK-1.2).
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B pe3ynbraTe u3yueHus: AMCUUILIIUHBI CTYJCHT JIOJIKEH:

3uame:

- MpaBUJIa TEXHUKU O€30IacHOCTU Npu paboTe B yuyeOHBIX M HAy4YHBIX JaOOpaTOpHsIX
kadeapsr;

- OCHOBHBIE METO/Ibl KOJIMYECTBEHHOTO aHaJi3a upkoHust, P32 u ypaHa;

- METObl BCKPBITHUSI MUHEPAJIOB U COEAMHEHUN PEKUX FIEMEHTOB U ypaHa;

- c11ocoObl ¥ (paKTOpPbl HHTEHCU(UKALIMY MPOLIECCOB BhIIIEIAUMBAHUS PEJKUX 3JIEMEHTOB
U3 Py U MPOAYKTOB X 000TalIeHUs (KOHLEHTPATHI, CIIEKHU, TPOMIPOIYKTHI U JIp.);

- OCHOBHBIE€ CHOCOOBI BBIICICHHUS PEIKUX DJIEMEHTOB M3 BOJHBIX TEXHOJOTHYECKUX
pacTBOpOB;

- DKCTPAKLMOHHBbIE METOJIbl BbIJCICHUS, KOHIEHTPUPOBAHUS U Ppa3JCiCHUS PEAKUX
3JIEMEHTOB;

- COpOLIMOHHbIE METO/Ibl BBIJICICHUS, KOHLIEHTPUPOBAHUS U pa3JelieHUus peaKux
3JIEMEHTOB;

- OCHOBHBIE METOJIbl MOJY4YEHHS] WHIUBUIYAIbHBIX COCIMHEHUN PEIKUX DJIEMEHTOB U
ypaHa.

- OCHOBHbIE€ XUMHUYECKUE CBOICTBA pEAKUX METAIJIOB U ypaHa;

- OCHOBHBIE CIIOCOOBI IEpepabOTKN MUHEPATIBHOIO PEIKOMETANIBHOTO ChIPbs

Ymemn:

- IPOBOJUTh HEOOXOAMMBIE pacdyeTbl M CaMOCTOSITEJIbHYI0 OOpaOOTKY IOJIy4EHHBIX
AKCIEPUMEHTAJIbHBIX JIAHHBIX C IPUMEHEHUEM METOJI0B CTaTUCTHUECKOT0 aHaJIn3a,

- IPOBOJUTh KPUTHYECKUN aHAJINW3 I[OJIy4aeMbIX pE3yJbTaTOB, JaBaThb OIKCAHUE WU
3aMMChIBaTh YPABHEHUS PEAKIIUU U3Y4aeMbIX IIPOILIECCOB;

- COCTaBJISAITh OTYET C HU3JIOKEHHEM (U3UKO-XUMHUYECKUX OCHOB  IIPOILIECCOB,
NpUBEACHUEM Trpapuueckux MaTepuaioB, (opMylIupoBaTh 00OOLIAIONINE BBIBOJBI O
IIPO/JIENIaHHOM paboTe;

- IOKJIa/IbIBaTh M 3allMUIATh IOJY4YE€HHbIE PE3YJIbTAThI.

Braoemy:

- METO/0JIOTHEN MIPOBEAECHUS IIPOLIECCOB BbIIIETAYNBAHNUS, XKUJAKOCTHOM SIKCTPAKIIH,
COpOLIMHU, PEAIKCTPAKIINN U IECOPOIINU PEIKUX DJIEMEHTOB;

- HaBbIKAMU MOHTaa JJab0paTOPHBIX YCTAaHOBOK IS BbIIIETaUMBaHUS, SKCTPAKIUH,
copOuuu U paboThl HA HUX;

- HABBIKAMM  [IPUTOTOBJIEHUS BOJHBIX PACTBOPOB  CJOXHOTO COJIEBOIO  COCTaBa
COJIEpIKalUX PEIKKE METaJUIbl U YpaH;

- HaBbIKAMM IIPUTOTOBJIEHUS U MOATOTOBKH OPraHUYECKUX PAaCTBOPOB AKCTPAreHTOB VIS
9KCTPAKIMH PEIKUX 3JIEMEHTOB U ypaHa;

- HABbIKAMM TOJTOTOBKM COPOEHTOB pa3jMuYHBIX KJIACCOB Uil COPOLUHM pEIaKUX
3JIEMEHTOB U YpaHa;

- HAaBBIKAMH CHEKTPO(POTOMETPHUUECKOTI0, TUTPUMETPUYECKOTO M I'PABUMETPUUYECKOIO
OTpEJIeNICHUs] PEKUX METAIJIOB M ypaHa B JKUJKUX (pa3ax mocie BhILIEIAYUBaHUS, SKCTPAKIUU
U copO1uu;

- HaBBIKAMM PacyeTa OCHOBHBIX IapaMETPOB IMPOLIECCOB BbIIIEIAYMBAHUS, KUIKOCTHOM
AKCTPAKIIMH U cOPOLMHU (CTENEHb U3BJICUEHUS 1I€JIEBOI0 KOMIIOHEHTA B PacTBOP, KO3 (PUIIMEHTBI
pacnpeziesieHus: U pa3AeieHus 3JIEMEHTOB, [T0JIHAasE 0OMEHHasi EMKOCTh, IMHaMU4ecKasi OOMeHHast
€MKOCTb U JIp.).

3. Kparkoe coaep:kaHue QM CHUNJIMHBI:

3.1. Beenenue. llopsmok BelmosHEHUS Ja0OpaTOpHBIX pabOT U TpeOoBaHUS K
COCTaBJICHHUIO OTUYETA.

3.2. Texnuka 6e3omacuoct. Obmre npasmia padotel. OCHOBHBIC TTpaBUiIa 0€30MaCHOCTH
pu paboTe B XUMHUecKoil 1aboparopuu. [lepBas moMoip.
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3.3. AHanuTu4yecKue XapaKTEePUCTUKU. NPaBUIILHOCTD, BOCIIPOU3BOIUMOCTb,
YyBCTBUTEIBHOCTb, IIpele]l OOHApY)KEHHMsI M CTAaHAAPTHOE OTKIOHEHUE aHAJTMTHYECKUX
WU3MEPEHUN.

3.4. XumMuueckue  METOJbl  KOJMYECTBEHHOIO  aHalIM3a  PEAKUX  JJIEMEHTOB.
I'paBumMeTpuueckuii (BecoBoil) ananu3. BecoBoe onpenenenue gaHntana. BecoBoe omnpeneneHue
uupkoHusi.  Tutpumerpuueckuii  (oObeMHblil) aHanu3. OmnpeneneHue  KOHLEHTpaLUU
PEAKO3EMENbHBIX METAJUIOB METOJIOM KOMIUIEKCOHOMETPHUYECKOro TUTpoBaHUs. OrpejaeneHue
KOHIICHTPALIUH ypaHa METOJI0OM ¢beppodocdarHo-BaHAIATHOTO TUTPOBAaHUS.
Crnekrtpodporomerpuyeckuii  aHanu3. OnpenesneHne  LUPKOHUS € MHUPOKATEXHMHOBBIM
¢uoneroBsiM. OmnpezneneHue KOHUEHTpalUuu peakux meramioB ¢ Apcenaso lII. Onpenenenue
xene3a(Ill) B Bunge nucanuuunara.

3.5. IIpouecchl BhllenauynBaHus. BckpbiTHe 3BAMAIUTa CEpHOM KHUCIOTOW. BrusHue
BPEMCHHU BBINICNIAYMBAHUSI HA CTEICHb HM3BJCUCHHS ypaHa W3 PyA. BCKpbITHE HHUPKOHOBOTO
CII€Ka CEpHOM KUCIOTOM.

3.6. )KunkoctHast AKCTpakuus. VI3ydyeHHME KHHETMKH OKCTPAKIUUM C  IOMOUIBIO
maddy3noHHOHN stueiiku ¢ mepememuBaHueM. [lomydeHre U30TepMBbl IKCTPAKIIMH [TUPKOHUS B
Tpubytundocdar. M3ydenne ycnoBuii oOpazoBaHusi TpeTheil (Pa3pl MpH DKCTPAKIIMKA aMUHAMMU.
Anonnoe oxucnenue Hutpara uepus(Illl) B wutpar unepus(IV). Pacuér nporuBoTOYHOTrO
AKCTPAKIIMOHHOTO KacKaja.

3.7. Copbumonnsie npoiecchl. MToHOOOMEHHOE pa3eieHre PeAK0O3EMEbHBIX MIEMEHTOB
(P33). CpaBHenue copOIMM ypaHa TpPU HUCIOJIH30BAHUM KATHOHWUTA ¥ AHUOHUTA.
Ucnonb3oBanue copbenta TBOKC-TB® pns usBneuenus ypana. CpaBHeHHE COpPOEHTOB
TBOKC-Tb® u AB-17 nns u3BneueHus uupkoHus. Pazienenue nupkoHus v raHus METOA0M
oOparHoa3zHoit xpomarorpaduu Ha Oymare.

3.8. [lomyuenwne TerpadTropuaa ypaHa u3 CEpHOKHUCIBIX PACTBOPOB.

3.9. DAEKTPOIUTHYECKOE MTOTYICHUE METAJUIMUYECKOTO JINTHUS.

3.10. MeramnoTepMuueckoe BOCCTAHOBIICHNE BaHA U

4. O0beM yueOHOM THCUMIITHHBI

B
Buner yue6HOM paboThI 3a4ETHBIX B akanewm.
SIMHATIAX Hacax

OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4e0HOMY ILUIAHY 5 180
KonTaktHas padora (KP): 2,2 80
Jlexuuu yuebHnvim nianom ne npedycmompensi - -
[Tpaktueckue 3anstus (113) - -
JlaGoparopHbie 3aHATHS 2,2 80
CamocrositesbHas padora (CP): 2,8 100

Buj koHTpoOJIS: 3aueT - 3ayer

B
. B actponom.
Buner yue6HOM paboThI 3a4ETHBIX
SIMHUTIAX Hacax

OO01asi TPy10€eMKOCTh AUCIHUIIMHBI 110 Y4e0HOMY IUIAHY 5 135
KonrTaktHas pa6ora (KP): 2,2 59.4
Jlexuuu yuebHnvim nianom ne npedycmompensi - -
[TpakTnueckue 3anstus (113) - -
JlaboparopHble 3aHsATUS 2,2 59,4
CamocrositesbHas padora (CP): 2,8 75,6
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Bun KOHTPOJIsA: 3a4€T - 3adger

AHHOTaNUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
IIpoexTHpoBaHue Npou3BoACTB peakux Merasios (b1.B.15)

1. Heab AUCUMIIIIUHBI:

MIO3HAKOMUTH CTYJIEHTOB C COBPEMEHHBIM COCTOSSHUEM MPOEKTUPOBAHUS MPOU3BOJICTB
PEAKUX METAJJIOB C Y4ETOM CIEeUU(UKH OTPACIN U CYLIECTBEHHBIX U3MEHEHUI B HOPMATUBHO-
npaBoBoi Oasze. lLlenpio paszzgena, MOCBSLIEHHOIO KYpCOBOMY IIPOEKTHPOBAHMIO, SIBJISETCS
3aKpeIyIeHue 3HAHWM, TOJYYEHHbIX NPU U3YYEHUU TEXHOJIOTMYECKUX KypCOB IO
CHEIHAIbHOCTH, U TNPUOOpPETEHHE HABBIKOB AHAJIMTHUUYECKOIO OCMBICICHHMS M KPUTHUECKOMN
OLICHKM TMPUHATBIX TEXHOJOTUYECKUX U TEXHUYECKUX PpEUICHUH TMpU  BBINOIHEHUU
AQHAJIMTUYECKUX, pacueTHhIX U rpaduueckux padoT. KypcoBoe mNpoeKTHpOBaHUE JIOJIKHO
CIOCOOCTBOBATh PACIIMPEHHUIO UHKEHEPHOTO KPYro3opa U TBOPUYECKOW MHULIMATUBBI OyIyLIEro
CHeIHaJINCTA.

2. B pesyabraTre uH3y4YeHHUS] JUCHHUILVIMHBI O0y4Yawlnuiicd Mo mporpamme
CHEeNNATUTETA JOJI/KEeH:

o0nanaTh CiaelyroIUMHU

IIpodeccuonanbubie komnerenuun (I11K):

CIOCOOHOCTBIO K NMPOBE/ICHUIO aHAIN3a TEXHUUECKHUX 3aJJaHUI Ha IPOEKTUPOBAHHUE U
IIPOEKTOB C YYETOM CYHIECTBYIOIIET0 MEXKIYHAPOIHOTO U HAIIMOHAJIBHOIO SJIEPHOTO
3akoHoaarenscTBa (I1K-18);

CIOCOOHOCTBIO K NMPOBE/ICHUIO MATEHTHBIX UCCIIEI0OBAHUH C LIeIbl0 00ecreueHus
MaTEHTHON YMCTOTHI HOBBIX NMPOeKTHHIX pemenuit (I1K-19);

CHOCOOHOCTHIO K pa3paboTKe HOBBIX TEXHOJOTMYECKUX CXEM Ha OCHOBE PE3Yy/IbTaTOB
Hay4HO-uccaenoBaTenbckux padoT (I1K-20);

CIIOCOOHOCTBIO HCMOJIb30BaTh CPEJICTBA ABTOMATU3alUU IPU IMOATOTOBKE IPOEKTHOM
nokymenTauu (I1IK-21).

B pe3ynbTaTe u3ydeHUs: JUCHMUIUIMHBI CTYICHT JOJKEH:

3uamo:

- Auroput™m U crnenuuUKy MPOSKTUPOBAHUS MPOEKTUPOBAHUS IPOU3BOJCTB PEAKHX
METaJJIOB

- OCHOBHBIE HOPMATHBHBIE JOKYMEHTHI IPU MPOCKTUPOBAHUU MPOU3BOJCTB PEIKHX
MeTauioB B PO;

- COBpEMEHHBIE TpeOOBaHHMS K TEXHOJOTHMYECKHMM CXeMmaM, aJTOpUTM BbIOOpa
ONTHUMAJIBFHOTO BapraHTa CXeMbl U 000PYI0BaHNUS,

- HOpPMAaTHBHBIE MOKa3aTeli, HCIIOJIB3YIOIIUECS JUIst XapaKTepUCTUKH
BBIOPACHIBAEMBIX MPEANPUATHEM B aTMOC(hEpy U BOJAOEMBI 3arpsI3HAIONINX BEIIECTB, COCTOSIHHS
OKpY)Kalolllel MPUPOJHOM Cpenbl Ha MNPEANPHUSITAHA, B CAHUTAPHO-3AIIMTHONM 30HE W Ha
CENMUTEOHON TEPPUTOPUH, O MEPOTIPUITHSX [0 TEXHUKE OE30MMaCHOCTH ¥ IIPOMCAHUTAPHUH.

Ymemy:

- TPOBOJUTH CONOCTABUTENIbHBIA AHAJIW3 PA3JINYHBIX BAPUAHTOB TEXHOJIOIMYECKUX
CXEM U BbIOMpATh ONTUMAIIbHBIN;

- KpUTHUYECKH OLIEHMBATh MPUHATHIE TEXHOJIOTMYECKUE (TEXHMYECKHUE) pEelIeHHs Ha
OCHOBE CAMOCTOSITEIbHONW pabOThl C TEXHUYECKOW M CIPABOYHOMN JUTEPATYpOH U BBINOJIHEHUS
aHAJIMTUYECKUX, PACUETHBIX U rpapUuecKux padoT;

- TPOU3BOJUTH PACUETHI OCHOBHBIX ANINapaToB;
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Braoemy:

- HaBbIKAMU AaHAJUTHUYECKOIO OCMBICICHHS W KPUTHYECKOM OLIEHKH HPUHATHIX
TEXHOJIOTUYECKHUX (TEXHUUECKUX) PELIECHUM;

- HaBbIKaMU BBINOJHEHUS aHATUTUYECKUX, PACUETHBIX U rpaduuecKux pador;

- BbIOOpPa OCHOBHOT'O U BCIIOMOTATEIBHOTO TEXHOJIOTUYECKOTO 000PYI0BaHUS.

3. Kpartkoe coaep:kaHue Q1M CUMIIMHBI:

3.1. Brenenue

3anaun kypca. OpraHu3anuoHHas CTpyKTypa oTpaciu. OCHOBHbIE MOHSTHS, TEPMHHBI.
I'enepanbublii POeKTUPOBIIMK. CTPYKTypa MNPOEKTHOTO MHCTUTYTa. DYHKIHMM TEXHOJOra-
MIPOEKTUPOBILIHKA.

3.2. DTanbl U CTaJuu NMPOEKTUPOBAHUA. AJTOPUTM COBPEMEHHOTO MPOEKTUPOBAHUS B
P®. Cneuuduxa npeanpoeKkTHON CTaauy MPOEKTHUPOBAHUS MPOU3BOJCTB PEIKUX METAJIOB.
OcCHOBHBIE JOKYMEHTBHI.

3.3. Anroput™m pa3pabOTKH, COTJacOBaHUS U yTBepkaeHUs OO0CHOBAaHWN WHBECTHIINI
(OBMH). HoroBop, 3aganue Ha pazpadbotky OBMH.

3.4. UcxonHple naHHBIE Ha NpoeKkTupoBaHue. HopMmaTuBHbIE M pPErIaMEeHTHUPYIOLIUE
JOKYMEHTBHI.

3.5. 3ajanue Ha MPOEKTUPOBaHME OOBEKTOB MPOM3BOICTBEHHOTO Ha3HadeHUs. CocTaB u
conep:xanue [Ipoekra.

3.6. 'maBHBI WHXEHEP MpoekTa: (YHKIWHU, 3amadu, oO0s3aHHOCTH, TpaBa. CocTas,
cozepkanue Paboueil nokyMeHTanuu u 4acTu «TeXHOIOrnuecKue pereHus».

3.7. CneumanpHbple pa3ieiabl IPOEKTUPOBAHUS  MPOMBILUICHHBIX  HOPEANpPUATHN
(oTomeHue, BEHTUIISINA, BOJOCHAOKEHNEe, KaHAIIM3aI[us ).

3.8. Barps3HeHHe OKpykaroliei cpensl (JuTocdepbl, aTMocdepbl, TUIpOchHEps)
MPOMBIIUIEHHBIMU MPEANPUITHASIMUI U 3aIIUTA OT 3arPsI3HEHUN.

3.9. Tumel OPOMBILUIEHHBIX  3JaHUM; WH)XXEHEPHBIE  COOPY)KEHMs. Y CIOBUS
MIPOTUBOMOKAPHO OE30MMaCHOCTH U B3PhIBOONIACHOCTHU 3aHUI.

3.10. KypcoBoe mnpoektupoBanue. TpeOoBaHus K COACp)KAHUIO H  O(OPMIICHUIO
KypcoBoMmy npoekTy. Paznen: TexHomornyeckas 4acTs.

3.11. BpiOop u xapakTepuCTHKa OCHOBHOTO U BCIIOMOTraTE€JIbHOTO O000pPYAOBAHMUS.
MeToibl ¥ aIropuT™M pacueTa (KOHCTPYHUPOBAHUS) OCHOBHOTO ammapara.

3.12. KUII, aBromaru3anus, MexaHu3alus TEXHOJIOTMYECKUX IpoleccoB. Opranuzanus
KOHTpOJIsl KauecTBa mnponaykuuu. Knaccudukanus npousBojctBa. TexHuka Oe30MacHOCTH H
oXpaHa TpyJa.

4. O0beM yueOHOM THCUMIITHHBI

B
. B akanem.
Buner yue6HOM paboTh 3a4ETHBIX
gacax
SIMHUTIAX
OO0uiasi TPy10€eMKOCTh AUCHUIIMHBI 110 Y4e0HOMY TLUIAHY 2 2
KonTakTHas pa6ora (KP): 0,8 32
Jlekun 0.4 16
[TpaxTuueckue 3anstus (113) 0,4 16
JlaGopartopHbie 3aHATHUS YUeOHbIM NAAHOM He NPEO)YCMOMPEHbl - -
CamocrositesbHas padora (CP): 1,1 40
Buj koHTpoOJIS: 3aueT - 3auyer
B
. B actponom.
Buner yue6HOM paboThI 3a4ETHBIX
gacax
SIMHUTIAX
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OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4e0HOMY ILUIAHY 2 54
KonTaktHas padora (KP): 0,8 21,6
Jlexumu yuebHviM nianom He npedycmMompeHvi 0,4 10,8
[TpaxTuueckue 3anstus (113) 0,4 10,8
JlaGoparopHbie 3aHATHS - -
CamocrositesbHas padora (CP): 1,1 29,7
Bua koHTpoJIsi: 3auer - 3ayer

AHHOTaIuA padoyei MporpaMmMspl JUCHUIJINHBI
«JJIeKTHBHBbIE JUCHUIIMHBI 10 Pu3nveckoii KyabType u cnopry» (b1.B.16)
10 HanpasJjieHUI0 NoAroToBKu 18.05.02. «XumMuveckasi TeXHOJIOTHSI MATEPHAJIOB
COBPEMEHHOI YHEePreTHKN»
¢popma o0yuenust — ouHas
KBATH(PUKAIMS — CTIENHAJMCT (MHKEHep)
npoguib — Bce npoduian

1 Henb IMCUMINIMHBI — OBJIAJICHUE CHUCTEMOM IPAKTHUYECKMX YMEHMH M HAaBBIKOB,
o0ecrieunBarOIMX  COBEPIIEHCTBOBAaHHE  ICUXO(U3UYECKHX  CHOCOOHOCTEW;  pa3BUTHE
CIIOCOOHOCTEN MCIMONBb30BaTh pa3HOOOpa3Hble (QOpMbI  (U3HUECKON KYyJIbTYpHl, CHOpTa H
Typu3Ma Uil COXpaHEHHUs M YKPEIJIEHUS CBOETO 3JI0pPOBbS M 3/I0pPOBbS CBOUX OJIM3KUX B
MIOBCEIHEBHON KM3HU U NPO(ECCHOHANBHOU AESTeNbHOCTH; (GOPMUPOBAHHE MOTHBAIIMOHHO-
LIEHHOCTHOTO OTHOUIEHUS K (U3HUECKON KyJabType, (PU3MUECKOMY COBEPIICHCTBOBAHUIO H
CaMOBOCIIMTAHUIO, YCTAaHOBKa Ha 3J0pOBBIA 00pa3 >KW3HMU; OOyYyeHUE TEXHUYECKUM U
TaKTUYECKUM IIPUEMaM OJIHOTO U3 BUJOB CIIOPTA.

2. B pesyabraTre u3y4YeHHUS] JAUCHHUILVIMHBI O0y4Yawlnuiicd MO0 mporpamme
CIEeNNATUTETA JOJI/KEeH:

0b1a0amsb CIETYIONUMHA KOMIICTCHITUSIMU

—  CIIOCOOHOCTBIO K CaMOPAa3BUTHIO, MOBBIIMICHNUIO CBOEH KBaTM(pHUKAIMU U MacTepCTBa,

CHOCOOHOCTBIO CAMOCTOSITENIBHO MPUMEHSATh METOJbl U CPEACTBA MO3HAHMS, 00y4YeHUs U

CaMOKOHTpOJISL JUIsl MPUOOpPETeHUs HOBBIX 3HAHUM M YMEHMH B OOJACTH TEXHUKU H

TEXHOJIOTUHU, MAaTEMaTHKH, €CTECTBEHHBIX, T'YMaHUTAPHbIX, COLUAIBHBIX U 9KOHOMUYECKHX

HayK, B TOM 4YHCJ€ B HOBBIX OOJIaCTSX, HEMOCPEICTBEHHO HE CBS3aHHBIX CO cdepoi

po(heCCHOHAIBHOW ~ ESATEIbHOCTH, PAa3sBUTHUSL COLMATIBHBIX U MPO(EeCcCHOHAIBHBIX

komnerenuuii (OK-10);

—  CIIOCOOHOCTBIO HCHOJIb30BAaTh METOABl U CpeAcTBa (DU3MYECKOW KYJIbTYphl IS

YKPEIJICHUsI 3JI0POBbS M JOCTHKEHUS! JOJDKHOTO YPOBHS MOJHOLEHHOM COLMaNbHON U

npodeccronanbHoi aesrenbHocT (OK-14);

— CIIOCOOHOCTBIO K OpraHu3anuu padoTsl noqunHeHHbIX (I1K-13).

3namew:

—  HAay4YHO-IIPAKTHYECKHE OCHOBBI (U3NYECKOU KYIbTYpPHI U CHOPTA;

—  COLMaJIbHO-OMOJOTrHYECKHE OCHOBBI (PU3NYECKOU KYIbTYPBHI U CIOPTA;

—  BIMSHHE O3J0OPOBHUTENBHBIX CHCTEM (DU3MUECKOTO BOCIMTAaHUS Ha YKpeIJIeHue

3/10pOBbsI, TPODUIAKTUKY MPOPECCHOHATBHBIX 3a00JI€BaHUI U BPEAHBIX PUBBIUEK;

— CcrmocoObl KOHTPOJSL W OLEHKU (U3NYECKOro pa3BUTUS U (PU3NYECKOU

MIOATOTOBJIEHHOCTH;

— MpaBuiia U CHOCOOBI MJIAHUPOBAHUS UHAWBUIYAJIbHBIX 3aHATUN pa3IU4HOMN LIE€JIEBOM

HaIpPaBJIEHHOCTH;

— cnoptusHele Tpaguuun MXTHU-PXTY nm. /I.1. Menneneesa.
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Ymemns:

—  BBINOJHATh UHIMBUIYAIbHO NOJI00paHHbIE KOMIUIEKCHI MO (PU3HUECKO KYIbType U

Pa3IMYHbBIM BUAM CIIOPTA;

—  OCYLIECTBJSTH CaMOKOHTPOJIb 3a COCTOSHHEM CBOEro opraHu3sMa u coOdroAaTh

[IpaBUJIa TUTUEHBI U TEXHUKH 0€30M1aCHOCTH;

—  OCYILUECTBJISTh TBOPYECKOE COTPYAHUYECTBO B KOJUIEKTUBHBIX (QopMax 3aHATHI

¢buznyecKkoi KyabTypoil U CIIOPTOM;

—  BBINOJHSATH NPUEMBI 3aLIUTHI U CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAXOBKH.

Braoemy:

— CpeAcTBaMHM M METOJAaMU YKPEIUIEHHS HHAWBHIYaJbHOTO 3/I0pOBbS, (PU3UUECKOTO

CaMOCOBEPIICHCTBOBAHUS;

— JIOJDKHBIM  yYpOBHEM  (U3WYECKOM  IMOATOTOBICHHOCTH, HEOOXOJUMBIM  JUIf

KayeCTBEHHOT'0 YCBOEHUS MPOo(ecCuOoHaIbHBIX YMEHUI U HaBBIKOB B MpoOIlecce 00yUeHUs

B By3e, i oOecredyeHHs [OJHOLUEHHOW COLMaNbHOM U HpodecCHOHATBHOM

JEeSITeIbHOCTH 110CJIe OKOHYaHUS Y4eOHOTO 3aBEICHUS;

—  TEXHUYECKMMH U TAKTUYECKMMU HaBBIKAMU B OJJTHOM U3 BUJOB CIIOPTA.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Kypc mucuumiubel «JJIeKTHBHbIE IMCHUIIMHBI 1O (U3N4YecKOl KyJbType H
CIOPTY» peajn3yeTcsl Yepe3 BapuaTUBHBIA KOMIOHEHT (3JIEKTUBHBIN Moayib) 328 akaj. yacos /
246 actp. 4acoB (BHJ CIIOpPTa MO BHIOOPY CTYACHTA), B 3aU€THBIC CAMHHIIBI HE MEPEBOIUTCS,
ABJIAETCS 00A3aTENbHBIM JUIsl UCIIOJIHEHUS IIPU OYHOU (hopme 00yUeHUsl.

[IporpaMmma paccurTaHa Ha M3y4eHHE AUCLUUILINHBI «JJIeKTHBHbIE NUCHUILUIMHBI 10
(pusuyeckoil KyJbType M CHOPTY» B TEUEHHE ILIECTH CEMECTPOB M IPEANOJIAraer, 4To
oOyuaronyecss UMEKT TEOPETHYECKYI0 MOATOTOBKY B 00JAcTH IUCUUIUIMHBI «®Du3nueckas
KylIbTypa M CHOpPT», 3aKaHYMBAETCS 3a4€TOM B KOHIE KaxJIoro cemecrtpa. KoHTpois
YCIIEBAEMOCTH CTYIEHTOB BEIETCS IO IPUHATON B YHUBEPCUTETE PEUTUHIOBOM CUCTEME.

IIpakTnyeckune 3aHATHS.

[IpakTuueckuii pas3ien NporpaMMbl peaiu3yeTcs Ha yueOHO-TPEHUPOBOYHBIX 3aHATUSAX B
y4eOHBIX TpyIIax Mo oouieil Gpu3nyeckoil MoAroTOBKE UM 110 BEIOPAaHHOMY BHJLY CIIOPTA.

[IpakTnueckue 3aHATHS [OMOTAOT TNPUOOPECTH ONBIT TBOPYECKOM IMPAKTUUYECKOM
NEeSITeIbHOCTH, Pa3BUBAIOT CAMOCTOSITENIbHOCTh B (DM3MUYECKOM KyJIbType U CHOpPTE B LIEJAX
JNOCTHXEHUS] (U3UYECKOTO COBEPIICHCTBA, IMOBBIIAIOT YPOBEHb (YHKIMOHAJIBHBIX U
JIBUTATEJIbHBIX CIOCOOHOCTEH, HalIPaBJIEHHO (OPMHUPYIOT KaueCTBa U CBOICTBA JINUHOCTH.

[IpakTnueckuil paszznen BKIOYaeT B celOs moapaszaensl: mo oOlmied ¢uznyeckoit
noarotoBke (ODII) u cnenuanbHoil pusnyeckoit moaroroBke mno suaam crnopra (COII).

Y4eOHO-TpEHUPOBOUHbIE  3aHATUS  0a3upylOTCd HAa  IIUPOKOM  HCIOJIb30BaHHUH
TEOPETUYECKUX 3HAHUUW M METOJMYECKUX YMEHUW, Ha NMPUMEHEHUU Pa3HOOOpa3HBIX CPE/ICTB
(bu3nuecKoi KyJabTyphl U CIIOpTA.

VYaensercs BHUMaHUE BOIIpOCaM IPOBEICHHUS COPEBHOBaHMM (IIpaBWJla COPEBHOBAHUM,
CHCTEeMa pPO3BITPHILIEH, OnlpeiesieHue nodeanuTenei, 000pyA0BaHNE U UHBEHTAph).

Kputepuem ycrnemHocTd ocBoeHUs yueOHOTO Marepuasa SBISeTCs] IKCIEpTHas OLEHKa
IIPENOaBaTells, YUUTBIBAIOILAS pecyIApHOCHb NOCeUjeHUs 00A3AMeNbHbIX YUeOHbIX 3aHAMULL,
BBINIOJIHEHUE YCTAHOBJICHHBIX HA JAHHBIA CEMECTP KOHTPOJBHBIX HOPMATUBOB (TECTOB) OOIIEi
¢u3nyecKkol M CHOPTUBHO-TEXHUYECKON MOJTOTOBKH JUISI OTAEIbHBIX TIPYNH pa3Iu4yHON
CHOPTUBHOM HAIPABJIECHHOCTH.

Moayiabs 1. OCHOBBI MOCTPOCHUSI 0310POBUTENbHON TPeHUPOBKHU. Teoperuyecko-
MeTOAMYeCKHe OCHOBBI PU3MYECKOH KYJIbTYPHI H CIIOPTA.

1. O3znopoBuTENIbHAS HAPABJIEHHOCTh — KaK BaKHEHIINNA MPUHLKI CUCTEMbI (PU3NUECKOTrO
BocruTaHus. OCHOBBI TOCTPOECHUS 03/JOPOBUTENBHON TPEHUPOBKH.

2. @U3KyIbTYPHO-03I0POBUTEIIBHBIE METOUKH U CUCTEMBI.

3. OneHka CcOCTOSIHUS 370pOBbsi U (DU3MUECKOM MOATOTOBICHHOCTH 3aHUMAIOLIUXCS

(bu3nyecKoi KyJabTypoil U CIIOPTOM.
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MO}IyJ’Ib 2. I_IBI/Il"aTeJ'leLIe BO3MOKHOCTH 4Ye¢JIOB€KAa — BOCIIMTaHHC (l)u3uqec1mx

kavectB. BOCK I'TO.

1. [TosiBnenue u BHeapenue komiuiekca ['TO
2. Bocnutanue gusnueckux xadyectB 00ydaromuxcs (OTAEIbHbIE KaUeCTBEHHBIE CTOPOHBI

JIBUTATEIBHBIX BO3MOXKHOCTEH YEIIOBEKA).

MO}IyJ'Ib 3. Meroauka OpraHu3alvm U NMpPOBECIACHUSA CIIOPTHUBHBIX COpeBHOBaHPIﬁ Hu

(pU3KYyILTYPHO-MACCOBBIX MEPONIPUSTHIA.

1. XapakTepucTUKa CHOPTUBHBIX COPEBHOBAHUN U (PU3KYJIBTYPHO-MACCOBBIX MEPOIPUSITHH.
2. ®enepanbhblil 3akoH 0T 04.12.2007 Ne 329-®3 «O ¢usnueckoi KyiabType U CIOPTE B
Poccuiickoit denepanunny». Opranuzanus CHOPTUBHBIX MepONpUsATHI. VIHBEHT-MEHEIKMEHT B

criopre.

3. OcHoBHble MoHATHS ATHKU criopra. Fair Play. Ilpodunaktuka HapymieHnil COPTUBHOM
3THKH (60opbOa ¢ nonuHrom B ciopre). BAJIA.
4. O6beM yueOHOI JMCIHUIIMHBI (BAPUATHUBHbIN KOMIIOHEHT)

B CemecTpsl
Bun yuebnoit paboTsl aKazeM. I II I v A% VI
Jacax
O01mas Tpya10eMKOCTh TUCUHUIIJIMHBI 10 328
y4eOHOMY IVIAHY
KonrTaktHas padora (KP): 328 32 66 66 66 66 32
[Ipaxtnueckue 3ansatus (113) 328 32 66 66 66 66 32
Bua uToroBoro KOHTpoOJIs: 3a- 3a- 3a- 3a- 3a- 3a-
3a4eT / IK3aMeH 4eT | 4er 4eT 4eT | 4Yer | 4Yer
Bu e06HOi1 pabOTHI B acp. e
A yd p qacax I II I v \Y VI
O0mas Tpya0eMKOCTh JUCUMIIJIMHBI 110 246
y4eOHOMY IVIAHY
Konraktnas padora (KP): 246 25 49 49 49 49 25
[Ipaxtuueckue 3ansatus (113) 246 25 49 49 49 49 25
Bua uToroBoro KOHTpoOJIs: 3a- 3a- 3a- 3a- 3a- 3a-
3a4erT / IK3aMeH YeT | 4er 4eT 4eT | 4Yer | 4Yer

4.4.3 IncuMniIuHbl BADUATUBHOMN YacTH (IMCUMILIMHBI 10 BLIOOPY)
AHHOTAIUA Y4eOHOH MPOrpaMMbl 1M CIUILJIMHBI
«Beegenue B ¢pusuky» b.1.B./1B.01.01

1. lenu u 3a1a9n TUCIIATIIMHBI
Leab0 AUCHUNJMHBI SBJSIETCS TPHOOPETEHUE CTYACHTaMH 3HAHWK 110 OCHOBHBIM
pasnenam (GU3UKH U YMEHUIO IPUMEHSTH UX B IPYTUX €CTECTBEHHOHAYYHBIX TUCIUTUINHAX.

OCHOBHBIMH 32/1a4aMH JUCHUIJIMHBI, PEIIEHUE KOTOPHIX 00CCTICUNBACT JOCTIKCHHUE
LIETH, SIBJISIIOTCS: (POPMHUPOBAHUE TIPEACTABICHUI 00 OCHOBHBIX (PH3UYECKUX 3aKOHAX MPHUPO/IBI
U METOJaX TEOPETHYECKUX HCCICTOBAHUM PA3MYHBIX (DU3UYECKUX SBICHUN, a TaKKe IaTh
MIPEACTABJICHUS O COBPEMEHHBIX SKCIIEPUMEHTAIBHBIX METOAaX UCCIICTOBAHUSI.

2. B pesyabraTre uH3y4YeHHUS] JUCHHUILVIMHBI O0y4Yawlnuiicd MmO Mporpamme
CHEHATUTETA H0JIZKEeH:
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001a0amsb CIEYIONUMHA KOMIICTCHITUSIMU
- CIOCOOHOCTHIO HCHOJIB30BaTh MaTeMAaTHYECKHE, €CTECTBEHHOHAayyHble M WHXKEHEPHbIE
3HAHMS JUIsl pelieHus 3a1a4 cBoelt mpodeccuonanbHoi aesitenbHocT (OIIK-1).
3nams:
- CYIIHOCTh (PM3UYECKUX 3aKOHOB MEXAHUKH, MOJIEKYISIPHON (PU3UKH U TEPMOJIMHAMUKY;
- IPUHIUIBI peleHus: GU3NYECKUX 3a]1ad.
Ymemo:
- IPUMEHSTh IPUOOpPETEHHBIE B Mpoliecce OOyYEHUsI 3HAHUS NPU U3YUYEHUU APYTUX JUCHUILIUH
€CTECTBEHHOHAYyYHOT'0 U 00IETeXHUYECKOTO IUKIIA.
Braoemy:
- METOAMKOM pelieHns (U3NUecKrX 3a1a4 B paMKax U3y4aeMoro Kypca.
3. Kparkoe cogep:xanue TUCUMIIJIMHBI:

Cemectp 1. OCHOBBI MEXaHUKHU

Kunemaruka touku. Mexanuueckoe nuxkenue. Tpaextopus. Ilyrs nepemenienue. CkopocTs U
yckopeHue. OTHOCHUTENbHOCTh JBM)KEHHUS. Tulbl IBU)KEHUS B KUHeMaTuke. PaBHoMepHOe U
paBHomnepeMeHHoe aBkeHue. ['paduyeckoe mpencrasieHue aBuxkeHue. CBoOOgHOE MajeHue
Ten. PaBHOMepHOE JBUXKEHUE MO OKpYXHOCTU. OcHOBBI AuHaMukH. IlepBbiii 3akoH HproToHAa.
WNuepunaneueie cucteMsl otcueTa. [lpunuun otHocutensHoctu ['anunes. Macca. Cuna. Bropoii
3akoH HploToHa. YcioBus paBHOBecHs Tell. 3aKOHBI COXpaHEHHUs B MexaHHKe. MMmynbc Tena.
3aKoH cOXpaHeHusi uMIlyibca. MexaHundeckass padora. MomHocTe. MexaHuueckass SHEprus
Tena. 3aKOH COXpaHEHMs DSHEpPrUM B MexaHuKe. MexaHudyeckue KoieOaHUS U BOJIHBIL.
I"apmonnueckue konebanus. Marematuueckuii MasTHUK. [Ipyxunnbiii MasgtHuk. [IpeBparienue
SHEpPruM MpH rapMOHUYECKUX KojebaHuax. PacnpocTpaHeHrne MeXaHMUYECKUX BOJH B YHPYTHUX
cpenax. [lonepeunsie U NPOJOJIBHBIE BOJIHBI.

2. MoJjekyasipHas pusuka

OcCHOBHBIE TIOJIO)KCHHSI MOJICKYJISIPHO-KMHETHYECKOM Teopuu. ATOMHasi rumote3a. Macca u
pasmep mousiekya. Ywucino ABorampo. Mneanbnsbiii Ta3. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-
KMHETUYECKOM Teopuu. AOCOIIOTHAs TeMmIepaTypHas IlKajla. YpaBHEHHE COCTOSIHUSA
uaeanpHoro rasza. Mzorepmuueckuid, M30XOpHbIA U M300apHbIi npouecchl. CMech HAeaTbHBIX
razoB. llonstre o ¢a3oBBIX mepexonax. B3amMmHbIe TpeBpalieHUs XUIKOCTEH M Ta30B.
Ucnapenne u konaeHcauusi. HachllleHHBIW M HEHACBHINIEHHBIM Mapbl. KHIEHHWE >KUIKOCTH.
Brnaxnocts Bo3ayxa.

3. OCHOBBI TEPMOJMHAMHUKH.

IIepBoe Hauano tepmoauHaMuku. Bayrpennss sHeprus. KomnyecTBo Termnorsl. TemnoeMkocTs
BemecTBa. Pabora B Tepmonmnamuke. [lepBoe Hauano TtepmonmHamuku. M ero mpuMeHeHHe K
pasIMyHBIM  TporeccaMm. AauabaTtHbIA  Tpoliecc. BTopoe Hauano  TEpPMOJWHAMHKH.
Heob6parumocts nporeccoB B npupoje. [loHstue 0 BTopoM Havasie TepMOIMHAMUKHU. [IpuHIHT
nercTBus TemaoBeIX apurareneii. KII tennoBeix aurareneid. MaeanbHas TenaoBas MalldHa.

4. O0beM yueOHOMH TUCHMITUHBI

Bcero 1 cemecTp
Buasbi yueOHoii padoThI 3au. en./ 3au. en./
aK.qyac aK.qyac
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Oo6mast TPYAOEMKOCTH TUCHUIIJIMHBI 110

yuyeoHOMY

2/72 2/72
IJIAHY
AyIMTOpHbIE 3aHATHS: 0,9/32 0,9/32
Jlexiuu (JIek) 0,45/16 0,45/16
JlaGoparopusie 3ansTus (J1ao) 0/0 0/0

[IpakTrueckue 3aHATUS
0,45/16 0,45/16

(I13)
CamocTosiTenibHas padota (CP): 1,1/40 1,1/40
Bun konTpoJssn:
3auer 3auer
IK3aMeH/3a4yeT
Bcero 1 cemecTp

Buasbi yueOHoii padoThI

3a4. en./ 3a4. en./

acTp.yac acTp.4yac

Oomast TPYA0EMKOCTH
AUCHUILUIMHBI 0 YYeOHOMY
2/72 2/72

IUIAHY
AyIMTOpHBIE 3aHATHS: 0,9/24 0,9/24
Jlexumm (JIek) 0,45/12 0,45/12
JlaGopartopubie 3ansTus (J1ao) 0/0 0/0
[IpakTrueckue 3aHATUS

0,45/12 0,45/12
(I13)
CamocTosiTeqibHas padota (CP): 1,1/30 1,1/30
Buja konTpoJssn:

3auer 3auer
IK3aMeH/3a4yeT

AHHOTANUA pado4yeil NPOrpaMmMbl AUCHUIIIMHBI
“ Beenenne B matepuasniosenenue” (b1.B./1B.07.02)

1.1Heau (MCHUIIMHBI:

-03HAKOMJICHHE CTYIEHTOB C BBIOOPOM MaTEpHaOB OOOPYIOBAHHUS W KOHCTPYKIIHI
XUMUKO-TEXHOJIOTHUYECKUX MPOIIECCOB, CBS3aHHBIX, B YaCTHOCTH, C TEXHOJIOTHUSMH DPa3CIICHHS
M30TOIOB U MPUMEHEHHUS MOCIEIHUX B OOJACTH TEXHUKHU U TEXHOJIOTHUH, €CTECTBEHHBIX HAYK U
MEIULIMHEL,
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-nojgy4yeHre HHpopManuu O (U3MYECKON CYIIHOCTU SIBJICHHH, NPOUCXOIAININX B
Marepuanax;

- OCHOBBI M3y4Y€HHE CIIOCOOOB OLIEHKH M MPOTHO3MPOBAHUS AKCIUTyaTallMOHHBIX CBOWCTB
COBPEMEHHBIX KOHCTPYKIIMOHHBIX U (DYHKIIMOHAJILHBIX MaTepUaOB;

-YCTaHOBJIEHHE 3aBUCUMOCTH MEXIY COCTaBOM, CTPOCHHUEM U CBOMCTBAMU COBPEMEHHBIX
KOHCTPYKLIMOHHBIX U QYHKIMOHAIBHBIX MaTEPHUAJIOB.

2. B pesyabrare wu3y4YeHHs] IUCHUIUVIMHBI OOy4YamolIuiici 1O MporpamMme
CIEeNMATUTETA JOJI/KEeH:

0b1a0amsb CIEYIONUMHA KOMIICTCHITUSIMU

- CIIOCOOHOCTBIO MCIOJIb30BATh MATEMAaTUYECKHE, €CTECTBEHHOHAYYHbIE U MH)KEHEPHBIE
3HAHUS YISl pelieHus 3a1a4 cBoel mpodeccruonansuoi aestenpbHocTr (OITK-1).

3nams.

- KJIacChl ~MaTepHalioB, MPUMEHSEMBIX JJs MPOU3BOJCTBA  [POMBIILIEHHOTO
000py10BaHUs U KOHCTPYKIIMIA;

- COCTaB U CTPYKTYpPY MarepHajioB, IPUMEHSAEMbIX IJIs IPOU3BOJICTBA IIPOMBIILIEHHOTO
000py10BaHUs U KOHCTPYKIIMIA;

- XapaKTepUCTHUKU MaTepUajoB, MPUMEHSIEMBIX JUIsl MPOU3BOJACTBA IPOMBIILIEHHOTO
000py10BaHUs U KOHCTPYKIIMIA;

- npuHATyro B Poccuiickon denepanuy MapKUpOBKY MaTEpHUANIOB, MPUMEHIEMBIX IS
IIPOM3BO/ICTBA IPOMBIIIIIEHHOTO 000PYI0BaHUS U KOHCTPYKIIMIA;

- KOppEeSILMI0O MEXJy CTPYKTYpO#l, CBOMCTBAaMHM U YCIOBUSMHU 3SKCILTyaTalluu
MaTepuasos, MIPUMEHSIEMBIX JUIs  TIPOM3BOJICTBA IPOMBIIUIEHHOTO O0OpYJIOBaHUS MU
KOHCTPYKIUH.

Ymemo:

- OCYIIECTBJISATh HANpPaBJI€HHOE U3MEHEHUE CBOWCTBAa MAaTepUaOB, IPUMEHSAEMbIX JUIs
IIPOM3BO/ICTBA IPOMBIIIIIEHHOTO 000OpYI0OBaHUSI M KOHCTPYKIINIA;

- OCYIIECTBJISATh KBAIM(HUIMPOBAHHBIM  BbIOOp  MarepualioB Jisi MPOU3BOACTBA
MIPOMBIIIJIEHHOTO 000PYA0BAHUS U KOHCTPYKIMI C y4€TOM YCIOBHM 3KCILTyaTalluH;

- OIpeleNsTh OCHOBHBIE CBOMCTBAa MaTE€pUalOB, MPUMEHSEMBIX JUIsl IMPOU3BOACTBA
MIPOMBIIIJIEHHOTO 000PY/A0BaHUS U KOHCTPYKIIHIA;

- OLICHHMBAaTh PabOTOCHOCOOHOCTh  MaTepHalioB, UCHOJb3YEMbIX JJIs MPOU3BOACTBA
MIPOMBIIIJIEHHOTO 000PY/A0BAHUS U KOHCTPYKIIHIA.

Braoemy:

- METOJaMM OIpeJeNIeHUs] CBOMCTB MaTepualioB, MPUMEHSEMBIX [UIs MPOU3BOJCTBA
IIPOMBIIIJIEHHOTO 000PY/A0BAaHUS U KOHCTPYKIIHIA;

- TEXHOJOrusIMM cOopa U 00pabOTKM JaHHBIX JJI TPUHATUS KOHKPETHBIX
TEXHUYECKUX PELIEHUI mpH pa3paboTKe TEXHOIOTMUYECKUX MPOLECCOB C TOUKU 3pEHUSI TEXHUKO-
HKOHOMMUYECKOHN 3PPEKTUBHOCTH.

3. Kpartkoe cogep:xaHue JUCHMILIHHbI

MarepuanoBeieHie Kak HayKa: IENd, 3aJadyd W 3HAuYe€HHUE IUCHMIUIMHBL. OO0mme
TpeOOBaHuUs, NMPEAbIBIIEMble K MaTepUajaM B 3aBHCHUMOCTH OT YCJIOBUN HCIOJIb30BAHUS WU
sKCcIUTyaTanuu. Pa3Butue Hayku o Mmartepuanax. Pojib pycCKUX Y4YEHBIX B DPAa3BUTUH HayKU.
JloctrkeHus: B 00J1aCTH CO3JaHHUsI HOBBIX MAaT€pUaAJIOB, UX MPUMEHEHHUs. 3HaUeHHE MaTepHasoB
B Pa3BUTHUU XUMHUKO-TEXHOJIOTHUYECKUX MPOIIECCOB U 00ECIIeUeHNHU UX OE30MacHOCTH.

OCHOBHBIE MOHATHUS O CTPOEHUU, CTPYKTYpE U CBOMCTBAX MaTepuanaoB. O3HaKOMIIEHHUE C
METO/IaMU U3YUEHUS CTPYKTYPhI U CBOMCTB MaTEpUaOB.

Crpoenue marepuanoB. OCHOBHbBIE TUIIBI KPUCTAJUIMUECKUX pemieTok. Knaccuduxarms
KPUCTAJJIOB IO THUIAM CBSI3U. AHU30TPONMS CBOMCTB KpUCTAIOB. CTpoeHHE peatbHBIX
KpucTayyioB. JledeKTbl peaqbHbIX KPUCTAIIJIOB U UX BIIMSHHME HA CBOMCTBA METAJUIOB U CILJIABOB.
CpoiictBa nucnokanmit. Kpucrammzamus wMeTauioB U cmiaBoB.  (CaMonpou3BOJIbHAS
kpuctaym3auusa.  HecamonpousBosibHas — Kpuctaiuimzauus.  AMopdHbIE — MaTepHalbl.
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Hanomatepuanbsl. Anorponuyeckue npeBpaiieHus MetamioB. CTpykTypa HEMETaUTMUECKHUX
MatepuanoB. CTpoeHHEe MOJIMMEPOB, CTEKJIa, KEPAMUKH.

CpoiictBa Marepuanos. [loka3arenu coiictB. Knaccudukanus cBoiicts. Mexanndeckue,
¢buznueckue, XUMHUYECKUE, HKCIUTYyaTAl[MOHHbIE M TEXHOJIOTMYECKHE CBONCTBA MaTepUasoB.
[lokazarenu MeXaHMYECKHX CBOICTB, OIpeleisieMble NpPU CTaTUYECKUX HCHBITAHUAX Ha
pacTshKeHue U u3ruo.

OU3NKO-XUMHUYECKNE OCHOBBI MaTEPUAIOBEACHHUS.

OcCHOBBI T€OpUHU CIIABOB. JlMarpaMMbl COCTOSIHUS CIUIaBOB. TepMUHBI U OINpEAEICHHUS.
JlnarpaMMsbl — «COCTaB-CBOKCTBO.

Merammueckie MaTepHaIIbL.

Xeneszo u crunaBbl Ha ero ocHoBe. CTaau U YyryHBI.

XKenesoyrnepoauctoie cruiaBbl. CTPYKTYpbl CIJIaBOB JKelle30-yriepod. Jluarpammbl
COCTOSIHUS JK€JI€30-11eMEHTHUT.

KoHcTpyKiimoHHbIe METaNIMYECKUE MaTepUaibl. YTIEPOIUCTbIE U JETUPOBAHHbIE CTAJIU.
Knaccudukanus craneil, onpeneieHue MOHATHS KadecTBa cTaiau (TpeOOBaHMSI K KayecCTBY).
Koncrpykuuonnsie cranu. MHcTpymenTanbHble ctanu. Kiaccudukanus — yriiepoJucThiX U
JIETUPOBAHHBIX CTaled. MapKupoBKa cTajned Mo XHUMHYEeCKoMy cocraBy. KoOHCTpyKIHMOHHBIE
CTajiu U cruiaBbl. MTHCTpyMeHTaNbHbIE cTalu U cijiaBbl. UyryHsl U TBepable ciuiaBbl. CBOWCTBA U
Ha3HA4YeHUE YyT'yHa.

Teopuss U mpakTHKa TEPMUYECKOW M XMMHKO-TEPMHUYECKOH 0OpabOTKM METaJIOB U
cruiaBoB. [Ipuposa, MexaHU3M M YCIIOBUS NPOTEKAHUS CTPYKTYPHBIX HPEBpAIICHUI B CTaJH.
Buner u cnocoOwl nementauuu. Juddy3snonHoe HacbllleHHE MOBEPXHOCTH HEMeETaJlJIaMH.
A3oTupoBaHue cramu. Judbdysmonnas wmerammmzanus. HoHHas XUMHKO-TEpMHUYECKas
oOpaboTka. IlepcrekTuBBl pa3BUTHS XUMHUKO-TepMHuecKoid oO0OpaboTku. [duddysuonnoe
yAaJeHUE MPUMECEH.

[{BeTHBIE METAJUIbI U CIIJIaBbl HA UX OCHOBE.

OO6mras xapakTepucTuKa M KiacCu(UKaIus MEIHBIX CIUIaBoB. JlaTyHu, OpOH3BI, METHO-
HUKEJIEBbIe CIUIaBbl. AHTU(QPUKIIMOHHBIE MeTauInYeckue MaTepuaibl. OO0Ias XapakTepucTuKa
AIIOMUHHUEBBIX CIIaBoB. [ledopMupyemble allOMUHUEBBIE CIUIABbI, JUTHEBbIE AIIOMHHHEBBIC
cruiaBbl. I'panynupoBaHHble cIuiaBbl. O01Ias XapaKTEpUCTUKAa MarHUEBBIX CILIABOB.

OcHOBBI KOPpO3UH METAJUIOB. [IpUHIIUIIBI U METO/IBI 3AIIUTHI OT KOPPO3HH.

OcHoBHbIE NPUYMHBI KOppo3uu MertawioB. [lokazatenun xopposuu. Kiaccuduxarms
KOPPO3UOHHBIX IPOIIECCOB.

Hemerannuyeckue marepuasbl.

Martepuansl Ha OCHOBE BBICOKOMOJIEKYJISPHBIX coenuHeHui. CTpoeHue M CBOMCTBa
noJMMepoB. TepMOpeakTHBHbIE U TEpPMOIUIACTUYHBIE moJiuMepbl. CTpoeHue U CBOIiCTBa
IJ1aCTMACC.

OcoOeHHOCTH CTPOCHHS , CBOMCTBA PE3WHOBBIX MaTepHayioB. Pe3uHbl 00I1II€T0
Ha3HAYeHUs, CTIeLUaIbHbIE PE3UHBI U 00JIACTU UX IPUMEHEHHUS.

Jlakokpacounsie Matepuainsl (JIKM). Ocnosuble Buabl JIKM. Kpacku, naku, rpyHTOBKa,
HirnarJjeBKa.

Kepamuueckue Mmarepuansl. KoHCTpyKumOHHas, MHCTpyMEHTalbHash W TEXHUYECKas
kepamuka. Heopranmueckoe crexio. Knaccudukanus cTeKoa MO0 Ha3HAYEHHIO U 00JIacTH
npumeHenus. Curamisl. ['padur. Acbect. CBolicTBa 1 00J1aCTH IPUMEHEHUS.

CMma3ouHble Macia, IJIacCTUYECKue CMa3Ku, TBEpAble CMa30uHble MaTepuanbl. CMa304HO-
OXJIQXKJAFOIINE )KUIKOCTH.

JIpeBecHbIe MaTEpHUAIIBI.

Komnosunmonnsle wmarepuansl (KM). OOmas xapakTepucTHKa KOMIO3UIIMOHHBIX
MaTepHuaoB.

Bnusinue o0nyueHuss Ha CTPYKTYpY, MEXaHMUYECKHE CBOMCTBA M KOPPO3UOHHYIO
CTOMKOCTBh MaTepHasoB. PainainOHHOCTOMKNE CTaIH U CIUIABBI.
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Bb160p KOHCTPYKIIMOHHBIX MaTepUalioB il KOHKPETHOI'O TEXHOJIOTMUYECKOTO IMpoliecca.
Kputepuu u anroputm BpiOOpa KOHCTPYKIIMOHHBIX MaTEPHAJIOB.

4. O0beM yueOHOH THCIHHIJIMHBI

Bcero 1 cemecTp
Buasbi yueOHoii padoThI 3a4. e1./ 3a4. e1./
aKaj.uac aKaj.uac
Oomas TPYA0EMKOCTh TUCHUNJIUHBI IO y4eOHOMY
fuiany 272 272
AYIUTOPHBIE 3aAHATHS 0,9/32 0,9/32
Jlexuun (JIex) 0,45/16 0,45/16
JlaGopartopubie 3ansTus (J1ao) 0/0 0/0
IIpakTrueckue 3aHATUS
(13) 0,45/16 0,45/16
CamocTosiTenibHas padota (CP):
p (CP) 1,1/40 1,1/40
Buja konTpoJss: Javer 3auer
IK3aMeH/3a4yeT
Buasbl yueOHoii padoThI Beero 1 cemectp
3ay. en./ 3a4. ef./
acTp.yac acTp.yac
Oomas TPYA0EMKOCTh TUCHUNJIUHBI IO y4eOHOMY
fLtamy 272 272
AYIUTOPHBIE 3aAHATHS 0,9/24 0,9/24
Jlexuun (JIek) 0,45/12 0,45/12
JlaGopartopubie 3ansTus (J1ao) 0/0 0/0
[IpakTrueckue 3aHATUA
45/12 45/12
(I13) 0,45/ 0,45/
CamocTosiTenibHas padota (CP): 1,1/30 1,1/30
Bun xourpous: 3auer 3auer
IK3aMeH/3a4yeT
AHHOTaNUsA Y4eOHOM NPOrpaMMsbl JMCUMILINHBI
«Hnxenepunas ncuxosorus» (b1. B. /IB. 02.01)
1. Heab AUCHUIVIMHBI — TPUOOPETEHHE CTYACHTAMU 3HAHWK B O00JacCTH TICHMXOJIOTHUHU

OpPraHu3aluu JACSITEIbHOCTH JIIOAEH B CHCTEME «YEJIIOBEK M MallWHa», YeJIOBeKa U
podeccuoOHAIbHON J1eATENbHOCTH, Pa3BUTHE NMPOPECCHOHAIBHO Ba)XKHBIX KadyecTB Oyayllero
CIICIHAJINCTA.

2. B pesyabrare wu3y4YeHHs] IUCHUIUVIMHBI OOy4Yamoluiici 10 MporpamMmme
cnenuaJuTeTa J0JKeH:

0b1a0amsb CIETYIONUMHA KOMIICTCHITUSIMU
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- CcHOCOOHOCTBHIO K OLIEHKE MOCJEACTBUNA MPUHUMAEMBIX OpPraHU3allMOHHO-YIIPaBIEHYECKIX

pewenuii u ux ontumuszanuu (I1K-14).

3nams:

- OCHOBHBIE IICHMXOJIOTHYECKHE MOHATUA (IICUXMKA, CO3HAHWE, WHJAWBMJ, JUYHOCTD,
UHIUBUAYAIbHOCTh, ICUXUYECKHE MPOLIECCHI, CBOMCTBA, COCTOSIHUS U TIP. );

- METOJbl  IICUXOJIOTMYECKHUX  HcclieZloBaHUM  (OOBEKTHUBHBIE,  OINHUCATENbHBIE,
MICUXOJIOTMYE€CKON TOMOIIIH);

- MpogecCUOHANIbHO Ba)KHbIE KaYeCTBA 3HAYMMBbIE JIJIs OyAyIIel CrienuanbHOCTH;

- IICUXOJIOTUYECKYIO CYIIHOCTh OOIIECHHUS;

- KOHCTPYKTHUBHBIE CLIOCOOBI pa3penieHusi KOH(PIUKTHBIX CUTYaIHil;

- IICUXOJIOTUYECKUE 0COOEHHOCTH Pa3BUTHS MaJON COLUAIbHON IPYMIIbI (KOJIIIEKTHBA).

Ymemo:

- IPOEKTUPOBAThH U MOJJIEPKUBATh IICUXOJOTUYECKH OE€30MacHbIE YCIOBUS AEITEIbHOCTH
B CJIO’KHBIX CHCTEMaXx YeJI0BEK-MallluHa;

- paboTaTb B KOJUJIGKTUBE, COTPYIHUYATh C KOJUIETaMH, pa3peliaTbh KOH(IUKTHBIC
CUTYaIUH;

- aHANU3MpPOBaThb CBOM BO3MOXHOCTU HCIOJb30BaTh METOJbl CaMOJUAarHOCTUKH,
CaMOIIO3HAHUS U CAMOBOCIIUTAHUSL.

Braoemy:

- HaBBIKAMH IICHMXOJIOTMYECKOTO CaMOaHallu3a U CaMOPETyJIMPOBaHUS, HEOOXOIUMBIMU
tst 93ppekTHBHON U 6€30macHOM MPoheCCHOHATBHOM IeATeTbHOCTH;

- TEOPETUYECKMMH U TMPAKTUYECKUMHU HAaBbIKAMU IUIAHUPOBAHMS MPO(EeCCHOHATBHON
NeSITeNIbHOCTH, LieJIenojaraHus 1 pa3paboTKU ONTUMAJIbHBIX IPOrpaMM peaiu3aluu Leiu;
- HaBBIKAMH MEXJIMYHOCTHOTO OOIIEHHUS.

3. Kparkoe cogep:xanue TUCUMIIIIMHBI:

OO0mras xapakTepuCTHKa MICUXOJOTUN KaK Hayku. Metopl ncuxosnorud. OTpaciu ICUXOJIOTHH.
WnxeHepHas mncuxoJiorus W mcuxoJiorus tpyna. Jlmunocts u ee crpykrypa. Camoco3HaHUE:
CaMOII03HaHKE, CAMOOTHOIIIEHHE, caMoperysiuus. OCHOBHBIE MOAXO0/Ibl K U3YUYEHUIO JTUYHOCTH.
Pa3Butne nuuyHoctu. TemmepameHT M XapakTep B CTpPYKType JMYHOCTH. [lo3HaBaTenbHbIE
MIPOLIECChl JINYHOCTU (OLIyLIEHUE, BOCHPUATHE, NaMsAThb, BHUMAHHUE, MBIIUIEHUE U pEUb,
BOOOpaKeHHE). DMOIMOHATHLHO-BOJIEBBIE TTPOIIECCHI JIMYHOCTH.

[Icuxonoruss mnpodeccuoHanbHON JeATeNbHOCTH. YenoBeK Kak CyObEeKT Tpyda: CTPYKTypa
OCHOBHBIX KOMIIOHEHTOB. OTambl pa3BUTHS CcyObekTa Tpyaa. TpyaoBas MoOTHBALUS U
YIOBJIETBOPEHHOCTh TpylaoM. llenmenonaranue u MJIaHUpOBaHUWE B IpodeccroHAIbHON
nesrenpHocTH. Ilpodeccuonanbhas kommyHukanus. I[lcuxonorust koHdmukra. Ilcuxonorus
coBMecTHOro Tpyzaa. llcuxosiorust ynpasienus. Ilcuxonorusi pucka u 0e30MacHOCTh Tpy.a.
[Ipodunakrrka crpecca u GOpMUPOBAHUE CTPECCOYCTOMUUBOCTH.

4. O0beM yueOHOM THCHMILTHHBI

Buner yue6HOM paboThI B 3au. en. B ak.u.
OO6mast TpyA0€MKOCTh AUCIUIUIMHBI TT0 YICOHOMY TIJIaHy 2 72
AyIUTOpHBIE 3aHSATHSL: 0,9 32
Jlexumonnsie 3anstus (JI3) 0,45 16
[TpakTnueckue 3anstus (113) 0,45 16
CamocrosrensHas padorta (CP): 1,1 40
Pedepar/CamocrosiTtenpHas mpakTudeckasi padboTa 0,5 20
CaMOoCTOATETFHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 0,6 20

Bun xoHTposs: 3auer / 3x3aMeH 3aueT
Buner yue6HOM paboThI B 3au. en. B actp.u.
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OO6mast TpPyA0€MKOCTh AUCIUIUIMHBI TT0 yICOHOMY TIJIaHy 2 54
AyIUTOpHBIE 3aHSATHSL: 0,9 24,3
Jlexumonnsie 3anstus (JI3) 0,45 12,15
[TpaxTuueckue 3anstus (113) 0,45 12,15
CamocrostenbHas padorta (CP): 1,1 29,7
Pedepar/CamocrostenbHas npaktuyeckas paboTa 0,5 13,5
CaMOCTOSATETFHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIHNHBI 0,6 16,2
Bun koHTposIs: 3auer / 3K3aMeH 3aueT

AHHOTAIUA Y4eOHOH MPOrpaMMBbl 1M CIUILJIMHBI
«Pycckuii a3bIK ¥ KyJabTypa peun» (b1. B. /IB. 02.02)
1. Hear auCHMNIIMHBI

Heap aucommimubl  «Pycckuil  s3bIK U KyJabTypa peud  —  (GOpMHUpOBaHHE
npodeccHOHAIbHON KYJIbTYphl pEYEeBOro OOILIEHHUS,  CHOCOOHOTO peai30BbIBaTh CBOU
KOMMYHHMKATHUBHbIE TMOTPEOHOCTHM B COBPEMEHHOM OOILIECTBE Ha OCHOBE IPUHIUIIOB
3¢ (HEeKTUBHOCTH, KOMMYHUKATHBHOW I€1€CO00Pa3HOCTH, JWUYHOTO JOCTOMHCTBA, BBICOKOM
oOuieil u mpodeccnoHaNbHOMN KyIbTYPhl, YBOKEHUS K IPYTHM JIFOISM.

2. TpeGoBanus K pe3yabTaTaM OCBOCHUS TUCHMILIMHBI

W3ydeHne qUCHMILIMHBI HAlIPaBJIeHO Ha MPUOOPETEHUE CIEIYIOINX KOMIETEHIIUMN:

- TOTOBHOCTBIO CBOOOJIHO TIOJIB30BaThCS JIMTEPATYpHOW U JIEJIOBOM HUCBMEHHOW H
YCTHOH PEYBI0 Ha PYCCKOM $I3bIKE, CIIOCOOHOCTHIO B MHUCHMEHHOM M YCTHOW peud MpaBHIBLHO
(JtornuHO) opopMuUTh pe3ynbrathl MbluieHus (OK-5);

- CIOCOOHOCTBIO  MPEACTABIATh pe3yabTaTbl HUCCIENOBaHUS B (OpMax OTYETOB,
pedeparoB, nyOonuMKauUMd U MYOIUYHBIX OOCYXIEHHMH, CHOCOOHOCTBIO (HOPMYIUPOBATH
MIPaKTUYECKHE PEKOMEHJIAIMU 10 UCIOJb30BaHUIO PE3YJIbTaTOB HayuHbIX ucciepoBanuit (I1K-
12).

B pesynbraTe OCBOEHUS AMCLUUIUIMHBI OOy4yaroluics 1O HpOrpaMMe CHelHaluTeTa
JOJDKEH
3nams:

- OCHOBHBIE MOHATHUS  Kypca: S3bIK, pedb, TEKCT, (PYHKIMOHAJIbHBIE CTUJIM, PEUEBasi CUTYyalLlUs,
SI3BIKOBAsSI INYHOCTH;

- crieuu UKy yCTHOM M MMCbMEHHON peyn;

- 0COOEHHOCTH COBPEMEHHOM COIIMOJIMHIBUCTUYECKOW CUTyallud M OCOOEHHOCTH PEYEBOI0
MTOBE/ICHUS COBPEMEHHOTO POCCUIICKOTO rOCCIyXKAaIlero;

- 3TUKY U 3TUKET IPO(ecCHOHATbHOTO PeYeBOro OOILEHUS;

- 0co0eHHOCTH O(UIMAIIBHO-/IETIOBOTO CTHJII U OOMXOJHO-AEI0BOr0 MOJACTUIIS, CBSI3aHHOTO C
podeccoHaAIbHOM 1€ TENbHOCTHIO TOCCITYKAILET0;

- cHeuu(puKy M >KaHpbl HAyYHOTO CTHJISI PEYM, KOMIIO3UIMOHHYIO CTPYKTYpPY M S3BIKOBbBIE
cpeacTBa opOpMIIEHHS MAaruCTEPCKO TuccepTaluu;

- HOPMBI JIUTEPATYPHOTO S3bIKA;

- MpaBUJIa OJArOTOBKU TEKCTOB PAa3HBIX BUJIOB IMMyOJUYHOIO BBICTYIICHUS, IPUEMbI YOSKICHUS
1 3aKOHBbI HEKOH(DIUKTHON KOMMYHHUKAIUU.

Ymemo:

- JIOTUYECKU BEPHO, apI'YMEHTHUPOBAHHO U SCHO CTPOUTH YCTHYIO U MHUCbMEHHYIO PEYb,

- TpaHC(HOPMUPOBATH MUCbMEHHBIN TEKCT B YCTHYIO OPMY peuu;

- COCTaBJISITH JIJIOBbIE IOKYMEHThI B COOTBETCTBHU C HOPMAaTUBHBIMU TPeOOBaHUSIMU;

- CO3/1aBaTh Ha OCHOBE HAyYHOT'O MPOU3BEAECHNS BTOPHUYHBIE KaHPBI MMCbMEHHOTO TEKCTa (TE3UCHI,
aHHOTAaIMIO0, pedepaT) u 0POPMUTH MATUCTEPCKYIO TUCCEPTALIUIO, CIICTYys] HOpMaM HAYYHOU peuu;
- HaXOJUTh B TEKCTE peUeBble OLIMOKU U YCTPAHSATh UX;

- COCTaBJATh TEKCT NyOJMYHOTO BBICTYIUIEHUS (peub, IOKJIAJ, HaydyHOE COOOLIeHHE) U
BBICTYNaTh MYOJIWYHO C pa3HBIMH KOMMYHUKAaTUBHBIMU HaMEPEHUSIMHU.
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Braoemy:
- KyJlIbTYpO# NpodeccrnoHaIbHO-/1EI0BOM U HayYHOM pedH B MUCbMEHHOMN U YCTHOH dopme;
- pe4eBBIM ITHUKETOM JUIsl pEIIeHUs 3a/1a4 y4eOHO-Hay4YHOTO U MPOPECCUOHAIBHOI0 OOLIEHUS B
cdepe Tocy1apCTBEHHOM CITY>KOBI;
- HOpMaMH PYCCKOTO S3bIKa;
- ocHoBamMHM 3((PEKTUBHOM KOMMYHMKAIMM (HaBbIKAMU IyOJIMYHOM peyH, apryMeHTallUH,
BEJICHUS! JUCKYCCUM) INpU OOY4eHHH B By3e M B NPO(PECCHOHATIBHOW JEATENbHOCTH MpPHU
B3aUMO/JICHCTBUM C IPAXKJaHAMU U KOJJIETaMU B KOJJIEKTHBE.

3. Kparkoe coaep:kaHue IUCHHUILIAHBI

Moay.as 1. BBenenue B npeamer.

3ajaun ¥ MECTO Kypca B IOJITOTOBKE MAarucTpa, TOTOBSIIETOCS K Kapbepe TOCCIYXKallero.
[IpoGnema mpectux’a U BOCTPEOOBAHHOCTH pPEUYEBOM KyJIbTypbl B Hamie Bpems. OCHOBHbIE
MIOHATHA Kypca; CTPYKTypa HallMOHAJIBHOTO s3bIKa, P kak MupoBo#l s3bIK. BinsiHue sa3b1ka Ha
(dopMupoBaHME JIMYHOCTH 4E€JOBEKA, IOHATHE A3bIK08As  JuuyHocmb. (OCOOEHHOCTH
TUIMHU3UPOBAHHON SI3BIKOBOM JIMYHOCTH  TOCYJApPCTBEHHOI'O CIY)KALEr0o M THUIBI PEYEBOM
KYJIbTYpPbI roccayxamero. Pycckuil sA3bIK Kak Crmoco0 CyHIECTBOBAaHHUS PYCCKOIO
HAIMOHAJILHOTO MBIIUIEHUSI M PYCCKOM KYJNbTypbl M KaK 3HAaKOBas cHUCTeMa Iepefaydd
uHpopmauuy. TUObl peyeBbIX CUTyalUd M (PYHKIUMOHAJIbHBIE PA3HOBUJIHOCTU COBPEMEHHOIO
pycckoro si3bika. OdunnanbHble U Heo(QULMaIbHbIE CUTYallMH OOILEHNUS.

Mopayas 2. KyabTypa 1eJ10Boro o0meHus.

2.1. OcoOenHoctu o(UUUATBHO-AETOBOIO CTUIS U cdepbl ero (YHKUHOHUPOBAHUA.
XapakTepucTuka OOMXOJHO-IENIOBOTO  MOJCTHIIS,, CBA3AHHOTO C  Ipo(decCHOHAIBHOM
NEeSITeNIbHOCTBIO TOCCITYKAIEr0; HCTOPUS AETIOBOTO A3bIKA; YCTHBIE (POPMBI JIETIOBOM pedH.

2.3 Crporoctb HOpM MUCbMEHHON (OpPMBI J1€710BOTr0 oOUIeHus. KaHpbl MUCbMEHHOM /1€710BOM
KOMMYHMKaIuu. KaHuenspckuil JOKyMEHT Kak OCOObI THI TEKCTa; CTPYKTypa W IpaBuia
COCTaBJIEHUSI JOKYMEHTOB. VIHTepHalMOHalIbHbIE CBOMCTBa pPYycCKOM o¢uunaibHO-AEeI0BON
MHUCbMEHHOU peun. PeueBoi 3TUKET B JIETTOBOM MEPEIHCKE.

Moay.s 3. KyJasTypa HAay4HOM peyH.

3.1 Oco0eHHOCTH HAay4yHOTO CTHJIL PEYd U €ro pa3HOBUAHOCTU. JKaHpbl HAy4YHOIO CTHIIS, C
KOTOPbIMM paboTaeT MarucTpaHT (aHHoTauus, pedepar, cTaThs, NOKIad, TE3UCHl JOKIAAA,
IIpe3eHTallMsl, MarucTepckas auccepranus). Bunel kommpeccuu.

3.2. Odopmnenne HaydyHOH KBanupuKauuoHHOW paboTl. CTpyKkTypa HayyHOM pabOTHI.
PyOpukanus Texcra: riaBbl, paznensl. Opopmiienue oubnuorpaduu, nurarel. CHocku. CHucok
HCIIOJIb30BAHHOM JIMTEPATYPHI.

Mopyab 4. HopMaTHBHBIN acleKT KYJIbTYPbI peun

4.1 OmpeneneHue NOHATUN «A3bIKOBas HOPMay», «BapUAHTHOCTb HOPMBD», «KOIU(MUKALUSDY U
«haxTop couuanbHOro mpectwxa». I[IpaBUIBHOCTE M MacTepcTBO peud. PasHoBHIHOCTH
SA3BIKOBBIX HOpM. [Ipon3HOCUTENbHBIE HOPMBI PYCCKOTO JIMTEpaTypHOTO si3bika (PJIS).

4.2. Jlexcuueckue Hopmbl PJISI u nmpuumHbl ux HapyueHus. PacnpocTpaHeHHbIE JIEKCHUECKUE
OLIMOKU: MJIEOHA3M U TaBTOJIOTHUSI.

4.3. I'pammaruueckue HopMbl PJIS, ciydan ux napymenus. TpyaHsle ciaydan ynotpeOiieHus
UMEH CYILECTBUTEIbHBIX. M3MEHeHus, NpoUCXOJdIIMe B YHOTPEOJECHUM YHCIUTEIbHBIX.
Tpyanble ciydyam MMEHHOTO M TJarojbHOro ynpasieHus. CoriiacoBaHHe IOJUIEKAIIEr0 |
ckazyemoro B (hopmax yucia. YnoTpeoieHue IeenpruyacTHbIX 000POTOB.

4.4. Opdorpaduueckre W TyHKTyallMOHHBIE HOPMBI, aKTyaJIbHBIC IS JEIOBOTO IHCHhMA.
Moay.s 5. IloaroroBka ny0JM4YHBIX BBICTYIIVICHHH B Pa3HbIX KaHpaXx.

5.1. Ponp putopukud B MOATOTOBKE rocciyxkamux. OcoOEHHOCTH MyOJUIIUCTUYECKOTO CTHIIS
peun. [loHsATHE YCTHOTO MyOJUYHOIO BBICTYIUIEHHUS, €70 BUABI U OOIIME IpaBHUia MOATOTOBKHU
yOJIMYHOTO BBICTYIUICHUS.
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5.2. OcobGenHoctu yoOexnarouieil peun u ee BuAbl. [loHsATHE apryMeHTauuu M  I[paBuia
aprymeHTanuu. BpIOOp aprymMeHTOB B 3aBUCHMOCTH OT THIA ayJUTOPHHU. Poiib myOInyHBIX
JMCKyCcCU B COBpeMeHHOM oOmiectBe. [loaroroBka k JUCKyCCHUU U ITpaBHUJIa y4acTHsI B HEH.

4. O0beM yueOHOM THCUMITHHBI

Bunel yue6HOM paboThI B 3au. en. B
aKaJieM.Jacax
OO0uasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 2 72
AyIUTOpPHBbIE 3aHATHS: 0,9 32
Jlexuumonnsie 3anarus (JI13) 0,45 16
[TpakTnueckue 3anstus (113) 0,45 16
CamocrositesbHas padora (CP): 1,1 40
Pedepar/CamocrosrenbHas mpakTuyeckas pabora 0,5 20
CaMOoCTOATETbHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHHBI 0,6 20
Buj kKoHTpoJIs: 3a4eT / IK3aMeH 3a4eT
Buner yue6HOM paboThI B 3au. en. B
acTp.gacax

OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4e0HOMY ILUIAHY 2 54
AyIUTOpPHBbIE 3aHATHS: 0,9 24,3
Jlexumonnsie 3anstus (JI3) 0,45 12,15
[Tpaxtuueckue 3anstus (113) 0,45 12,15
CamocrositesbHas padora (CP): 1,1 29,7
Pedepar/CamocrostenbHas npakTuyeckas paboTa 0,5 13,5
CaMOCTOSATENbHOE N3YUYEHHUE PA3/I€TI0B JUCHUIIIIMHbI 0,6 16,2
Buj KoHTpoJIsi: 3a4eT / IK3aMeH 3ayer

AHHOTAIUA Y4eOHOM NMPOrpaMMbl 1M CIUILJIMHBI
«BpruncanTeIbHA MATEMATHKA B TEXHOJIOTMH MATEPHUAJIOB COBPEMEHHOM IHEePreTUKI)
(b1. B. JIB. 03.01)

1. eap AMCHUIUIMHBI - HAYYUTh CTYJCHTOB TEOPETUYECKUM 3HAHMAM U INPAKTUYECKUM
YMEHUSAM U HaBbIKaM HCIIOJIb30BAHUSI COBPEMEHHBIX MaTEMATHYECKUX METOJIOB C IPUMEHEHHEM
nakera marematudeckux nporpamm MATLAB s pemieHuss IMIHMPOKOro Kpyra 3ajaad
BBIYUCIIUTEIBHON MAaTEMATHUKHU.

2. B pesyabrare wu3y4YeHHs] IUCHUIUVIMHBI OOy4YamlIuiici 1O MporpamMme
cnenuaJuTeTa J0JKeH:

0b1a0amsb CIETYIONUMHA KOMIICTCHITUSIMU

- CIIOCOOHOCTBIO HCIIOJB30BaTh MATEMAaTHUYECKHE W €CTECCTBEHHOHAYYHBIC 3HAHMS IS
penieHus 3aaa4d cBoer mpodeccruonanbaoi aestenpbHocTH (OITK-1);

- CHOCOOHOCTBIO K aHAJIM3y CHUCTEM aBTOMATHU3allMd IPOM3BOJICTBA U pa3pabOTKe
MeponpusaTHil o ux cosepuieHcTBoBanuio (I1K-5).

Buame:

-QU3UKO-XMMHYECKHE ¥ XUMHUKO-TEXHOJIOTMYECKHE 3aKOHOMEPHOCTH TPOTEKAHUS
MPOIIECCOB M3MEHEHUsI arperaTHOro COCTOSIHHS Mapo(Ta30)-KUIKOCTHBIX CHUCTEM, PEAKTOPHBIX
MPOLECCOB U OCHOBHBIX MPOLIECCOB PA3ICIICHUSI XUMUUYECKON TEXHOJIOTHH;

- METOJIbl M QJITOPUTMbI KOMIBIOTEPHOTO MOJEIMPOBAHUS OCHOBHBIX IPOLECCOB
XUMUYECKON TEXHOJOTUH U TEXHOJOTHYECKUX CXEM XUMUYECKUX TIPOU3BOICTB;
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- TPUHLHUIB TPUMEHEHUS METOJIOJIOTMH KOMIIBIOTEPHOTO MOJICIMPOBAHUS XUMMKO-
TEXHOJIOTUYECKUX TPOIIECCOB MPU ABTOMATU3UPOBAHHOM IMPOEKTUPOBAHUU U KOMIIBIOTEPHOM
yIpaBJIeHUU XUMUYECKUMU ITPOU3BOJICTBAMMU.

Ymemo:

- peuath 3a7auyd KOMIIBIOTEPHOI'O MOJEIMPOBAHUS MPOLIECCOB Mapo(Ta3o0)-KUIKOCTHBIX
paBHOBeCHil, abCOpOLIMH, TUCTUUISLUY, PEKTUPUKALIUN U KUJKOCTHON IKCTPAKIINH;

- IPUMEHATH MOJIyYE€HHbIE 3HAHUS IPU PEIICHUH MPAKTUUYECKUX 3a]1a4 KOMIIBIOTEPHOIO
MOJIETUPOBAHUS OCHOBHBIX IPOLIECCOB XMUMHYECKOW TEXHOJIOTUM U TEXHOJIOTUYECKUX CXEM
XUMHUYECKUX TPOU3BOJICTB.

Braoemy:

-MeTOoJlaMl IPUMEHEHHUsl CTaHJapTHBIX MakeToB mnpukiaanbix nporpamm (IIII1) m makeros
Moenupyromux nporpamm (IIMII) mns MoaenupoBaHHsS OCHOBHBIX MPOIECCOB XUMHYECKOM
TEXHOJIOTUU U TEXHOJOTUYECKUX CXEM XMMHUYECKHUX MPOU3BO/JICTB.

3. Kpartkoe cogep:xaHue JUCUMILIHHbBI
Beeoenue. llenn u 3amaun kypca. Kpatkuil ncropuyeckuil oyepk pa3BUTHS OTEUECTBEHHOW U
3apyOe)KHOW BBIYMCIUTENBHON MareMaTHKH. OCHOBHBIE JTanbl pa3pabOTKH M peaTu3alliuf
AITOPUTMOB HAa KOMITHIOTEPAX.
Mooyne 1. Beiuuciumenvrnas mamemamura. OCHO8Hble 3manvl: pazpadomka u peanusayus
aneopummos na komnviomepax. Cucmema xomnvromepuou mamemamurxu (CKM) MATLAB ons
peutenus 3a0ay 8blYUCIUMENbHOU MAMEMAMUKU.
Tema 1.1. Co3pganue M-mporpaMm M OCHOBHbBIE OIepaTopbl M-si3pIka MPOTPaMMHUPOBAHUS
MATLAB. Bapuants! crpykTypsl nporpamm Ha MATLAB.
e Opranuzanus pabouero crona Desktop Layout;
OcHosHnble onepanuu B Command Window;
OcHoBHnble onepanuu B Editor;
JluneitHo opraHu3oBaHHasi mporpamMmma (ajaropuT™);
BeTBieHuss ¢ OJHUM YyCIOBHEM, HECKOJBKHMH YCIOBHSMH, BIIOKEHHBIE, CO
CIIUCKOM yclioBHi. if, switch; morudeckue onepanuu and, or, not;
e [{MKJIBI CO CUETYHKOM, C MIPETYCIOBUEM, C TIOCTYCIOBHUEM, C IPEPHIBAHHEM TIOJTHBIM
U TpEephIBaHUEM YaCTHYHBIM, C 3aJaHHBIM IIaroM CYETYHKa, C OTICIHHBIM
oTcueToM urepanuii; for, while, break, continue; ¢ BpI30BOM (YHKITUI; C AHATIOTOM
¢ nmoJip3oBareiieM B Command Window U B crieliuajabHBIX JHAJIOTOBEIX OKHAX;
Tema 1.2 CranaapTHble U HeCTaHAAPTHBIE PYHKIMK M-s3bIKa MPOrpaMMHPOBAHUS U OCHOBHBIE
pematenu (solvers) MATLAB.
. OyHKuMHU ¢ rpaduyecKuM BbIBOJIOM pe3yibTaToB; plot, subplot, surf, mesh, polar;
OYHKIMU C YUCIOBBIM BbIBOIOM pe3ynbTaToB B Command Window;
OYHKINHU C 3aMKChI0 PE3YAbTATOB B (aili;
@OyHKIMY, BIOKEHHBIE B TJIABHYIO ()YHKIIHIO,
OyHKIMY ¢ IEpEMEHHBIM YUCIIOM apTyMEHTOB;
o @OyHKIMH, BBI3BIBAIOIINE IPYTYIO (QYHKINIO, UM KOTOPOH MepeaHo Kak apryMeHT;
Mooy 2. Bekmopwvi u mampuysi. Cucmema aunetinvix aneeopaudeckux ypasruenuii (C/IAY).
Tewma 2.1. OOGpatHas MmaTpuLia. Y MHOXKEHHE MATPHII.
e Ormepatop inv;
Omnepatopsr strcat, int2str, num2str;
Omnepatops! length, min, max, mean, sort;
Omnepatopsr dot, tril, triu, eye, zeros, ones, diag;
Omnepatopsl rand, linspace, logspace, repmat;
e Omepartopsl size, det, trace, norm;
Tema 2.2. Meton ['aycca. MeToa mpoCThIX UTEpaLIHA.
o Omnepatopsi linsolve, rank, eig;
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Tewma 2.3. O0ycioOBIE€HHOCTh cucTeMbI. Yucio 00yCI0BIEHHOCTH.
o Omnepatops! cond, rcond;

Mooynv 3. Obpabomxa pe3yibmamos uzmeperusi 00Hou genununsl. Ilpubnudxcenue pyHxyuu

Tewma 3.1. Kpurepuii CtbroeHra.
e Omnepatopsl polyfit, polyval;
Tema 3.2. AnmpoxcuMaIusi.
e Omepartop Isqcurvefit;
Tewma 3.3. UnTepnomnsmusi.
e Omnepatopsl interpl, linear, spline, nearest;
Mooy 4. Hucnennoe unmezpuposanue
Tewma 4.1. MeTo1bl IPAMOYTOJIbHUKOB
e OmnepaTopsl sum, mean;
Tewma 4.2. Metoipl Tpaneuuii
e Omnepatop trapz;
Tewma 4.3. Meton Cumiicona
e Omepatop quad, int;
Tema 4.4. Meroa Hrrotona-Koteca 8 mopsiaka
e Omnepatop quads;
Mooy 5. Vpasnenue ¢ 0OHUM Heu38eCMHbIM
Tema 5.1. Meron nenenus nonoJiam
e Omnepatopsl conv, deconv, polyval, polyder;
Tema 5.2. Meron kacaTenbHBIX
e Omnepatopsl roots, poly, fzero;
Mooynv 6. Cucmema HenuHelHbIX YPABHEHULL
Tema 6.1. Merox Hetotona-Padcona
e Omnepatops solve, diff, subs;
Tewma 6.2. MeTo1 IpOCTBIX UTEPALIHA.
e Omnepatops! simplify, collect, pretty;
Mooynv 7. OoHomepHas onmumuzayus
Tema 7.1 MeToapl 0THOMEPHON ONTUMHU3ALHAN
e Omnepatops! fminbnd;
Mooynv 8. Muocomepnas onmumuzayus
Tema 8.1 MeTo 161 MHOTOMEPHON ONTUMHU3ALNHI
e Omnepatopsl fminsearch, linprog, fmincon;
Mooy 9. [luppepenyuanvhvie ypasHenus
Tema 9.1 Mertoap! petienust tuddepeHIaTIbHbIX YpaBHEHUH.
e Omnepatopsl dsolve, diff;
3axiroueHue. 3aKiII0UuTeNIbHAs JEKIUs [0 MOABEAECHUIO UTOTOB Kypca.
OO61ree KoJIMUECTBO MOyIIEH 9.

4. O0beM yueOHOM THCUMILINHBI.

O6bem

Bz yueOHO#t paboTh B 3a4eTHbhIX | B akamemuueckux
SIMHATIAX Jacax

OO0miasi Tpy10€eMKOCTb AUCIHUNJINHBI 3 108

10 y4eO0HOMY ILIAHY

AyIUTOpPHBbIE 3aHATHS: 1,33 48

Jlekun 0,44 16

[TpakTueckue 3anstus (113) 0,89 32

JlaGoparopubie pabOThI - -

CamocrositesbHas padora (CP): 1,67 60

135




[loaroroBka k 1a60paTOpHBIM paboTam 0,835 30

CamMocTosATEeNbHOE N3YUYCHHE Pa3/IesIoOB Kypca 0,835 30

Buja nToroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH 3aver
O6bem

Bz yaebHolt paboThI B 3a4eTHbIX | B actp. wacax
eIMHUIIAX

OO0masi Tpy10€eMKOCTb AUCIUNIJIMHBI 3 81

1o y4e0HOMY ILIAHY

AyIUTOpPHBIE 3aHATHS: 1,33 35,91

Jlekun 0,44 11,88

[TpakTueckue 3anstus (113) 0,89 24,03

JlaGopartopabie pabOThI - -

CamocrositesbHas padora (CP): 1,67 45,09

[TonroroBka k 1ab0paTopHBIM paboTam 0,835 22,55

CamocTosATenbHOE N3YUYCHHE Pa3/IesioB Kypca 0,835 22,55

Buja nTOoroBoro KOHTpoJisi: 3a4eT / IK3aMeH 3auer

AHHOTAIUA Y4eOHOM NMPOrpaMMBbl 1M CIUILJIMHBI
«JluCKpeTHAsi MATEMAaTHKA B TEXHOJIOTMH MaTEePHAJIOB COBPEMEHHOH IHEePreTUKN»
(b1. B. JIB. 03.02)

1. Heau 1 32024 JUCUMILTHHBI

Heab0 TUCUMIUIMHBI SBISIETCS (POPMHUpPOBAHWE Yy CTYJAEHTOB CHCTEMBI OCHOBHBIX
MOHSATUM, WCIHOJIL3YeMBbIX [UISl TOCTPOCHUS BAXKHEHIIMX MAaTEMaTHUYECKHX MOJeNeH, u
MaTeMaTHYEeCKUX METOJIOB ISl ONTMCAHUS PA3IMYHBIX ITPOIIECCOB.

OCHOBHBIMH 32/1a4aMH JUCHHUIJIMHBI, PEIICHHE KOTOPHIX 00ECIeYNBAET JIOCTHKEHUE
LIETH, SIBIISIOTCS:
- O3HAaKOMJICHME C CHCTEMOW TMOHSTHUM, HCIOJIb3YyEMbIX JUIA OINHUCAHUA BAXKHEHIINX
MaTeMaTHYEeCKUX MOJIEICH 1 MaTEeMaTHIECKUX METOJIOB, U X B3aUMOCBSI3bIO;
- O3HAKOMJICHUE C TPUMEPAMH MMPUMEHECHHS MAaTEMAaTHIECKUX MOJIeNIeH U METOI0B;
- ¢opMHpOBaHHE HABHIKOB W YMEHUN WCIOIB30BAHMS MATEMAaTHYECKUX MOJCIEeH u
MaTeMaTHYEeCKUX METOIOB.
o 2. TpeboBaHus K pe3yabTaTaM OCBOCHHS JAUCUUIIIUHbI

B pesynpraTre m3ydeHus AUCHUIUIMHBI OOYYAIOIMIMICS MO MporpaMMe CIelUaTnuTeTa
JIOJIKEH:

001a0amsb CIETYIONUMHA KOMIICTCHITUSIMU

J - CHOCOOHOCTBIO HCHOJIB30BaTh MaTEeMaTHUECKHUE, €CTECTBEHHOHAYUHbIE U WHYKEHEPHbIE
3HAHMS JUIsl pelieHus 3a1au cBoelt mpodeccuonanbHoi aestenbHocT (OIIK-1);

J - CHOCOOHOCTBIO K aHalIM3y CUCTEM aBTOMAaTH3allMM IIPOM3BOJCTBA U pa3paboTke
MeponpusaTHil o ux coepuieHcTBoBanuo (I1K-5).

3uamo:

-OCHOBHBIC TIOHSTHS M METOJIbI TUCKPETHOW MaTEeMAaTUKU, MAaTEMaTHYECKUX METOJ/IOB PEUICHHS
npodeccroHaIbHBIX 33/]au.

Ymemo:

- IPUMEHATh MaTeMaTHYECKHE METO b IPY PEIICHUU THIIOBBIX MPO(ECCHOHATBHBIX 3a/1a4.
Braoemy:

-METOJIaMH TIOCTPOCHHUSI MAaTEMAaTUYECKOH MOJEIH THUIOBBIX MPO(ECCHOHANBHBIX 3a1ad4 |
COJIepKATEIbHON HHTEPIIPETAIINH MTOJTYICHHBIX Pe3yIIbTaTOB.

3. Kparkoe cogep:xanue JTUCUMIJIMHBI:
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1. Beenenue.

Ponp  nguckperHolt mMareMaTuku OpU  pa3pabOTKE U OKCILIyaTalldd  XHUMHKO-
TEXHOJIOTHUYECKHX CUCTEM.

2. DJieMeHThI TeOPHU MHOKECTB U ajiredpanyeckue CTPYKTYpbl.

BBenenue B qUCKpeTHYIO0 MaTeMaTHKy. Pojib 1MCKpeTHOM MaTeMaTUKy MpH pa3paboTke U
AKCIUTyaTallMl XUMUKO-TEXHOJIOTMYECKUX CcHUCTeM. MHOKeCTBa, OTHOLIEHUS U (YHKIHHU.
3ajanrie MHOXKECTB W OCYIIECTBJICHHE omepanuii Haa HuMH. CriocoObl 3amanus. Onepamnuu
00BbeAMHEHHUS, TIEPECEUCHUs], PA3HOCTH, JOTIOJIHEHUS U IeKapTOBa MPOU3BEACHUA. AKCHOMAaTHKa
Teopun MHOXkecTB. AnreOpa Kantopa. MuHuM#3anus npeacTaBieHUd MHOXKECTB. JlmarpamMmMbl
Oiinepa-Benna. bunapasie otHomenus. CriocoObl 3amanus OWHAapHBIX OTHOmIeHHH. CBOMCTBA
OuHapHBIX oTHOLIEeHUH. Pa3Ouenus. OTHOIIEHHS SKBUBAJIEHTHOCTU U nopska. [Ipencrasienue
N-apHBIX OTHOLIEHUI OuMHapHbIMH. Asredpa oTHomeHui. Oynkuuu. MHbeKuUs, CIOpbEeKIUS U
ouekuus. AnreOpanueckue crpykrypbl. [lomyrpymmbel. Mownounpsl. I'pynnsl. [loarpynms.
Huknuyeckue rpynnsl. ['pynnel noacrtaHoBok. M3zomopdusm rpynn. CMexxHble Kacchl MO
noarpymnne. Hopmaneubie penurenn. @akrop-rpynnsl. Koublia: omnpeneneHus, CBOWCTBA,
npuMepsl. [lomns.

3. DJieMeHThI Teopuu rpagos.

I'padpl. 3amanme u xapakrepuctuku rpados. Buasl rpados. Iloarpadsi. Marpuiist
CMEXHOCTH M uHIUAEHTHOCTH. Crenenu BepumH. Mapumpyrsl Llenu. Hukibl. Paccrosiue
Mexay BepmnHaMmu. J(uamerp u paauyc rpada. YHapHble U OMHapHbIEe ONepalnun HaJ rpadamu.
Hononuenue rpada. Ynganenue u moOaBieHWE BEpIIMH. YaajleHuWe H jJoOaBiieHHe pedep.
OroxnectBienne BepmwuH. Pacmerienne BepmuH. OObeaunenue rtpados. Ilepeceuenue
rpadoB. KommoneHTs! cBsizHOCTH. MocThl. Bepummnnas u pebepHas CBS3HOCTh. CBSI3HOCTD
OpUEHTUPOBAaHHBIX TpadoB. AJTOPUTM BBIUMCIEHUS CBSI3HOCTU. BHYTpeHHSs yCTOWYMBOCTD.
Bepmmnnoe uncino HezaBucuMocTH. PebepHoe uncino He3aBucuMocTu. BepumnHoe u pedepHoe
nokpsiTue rpada. BremmHssi ycroitumBocTh. BepmmnHoe u pebGepHoe 4YHCIO BHEUIHEH
ycTotunBoCTH. [{uKiel 1 pa3pesbl. DitsiepoBsl HUKIBL. ['aMUIbTOHOBBI UKIIBL. [ImanapHOCTh U
yknaaka rpados. I'panu miockoro rpada. Packpacka rpados. Xpomatudeckoe yucio. ['unoresa
yeThipex Kpacok. JlepeBws. Ompenenenusi. CpoiictBa. Teopema Konmu. ®dyHmamentanbHas
cucremMa IMKI0B. OCTOB HaMMEHbIIEro Beca. YIOPSJA0UYECHHbIE JepeBbs. buHapHbIE JepeBbsl.
JlepeBpsl COPTUPOBKU. AJITOPUTM IOKCKA B AEPEBE COPTUPOBKHU.

4. ByaeBbl pyHKIUH.

Anre6pa noruku. bynessl pynkiuu. Crnoco0Osl 3a1anus. byneBsl pyHKINM OJHON U ABYX
NEepeMEHHbIX M uX cBoicTBa. MDopMyinbl OysneBoil anreOpbl. OCHOBHBIE 3aKOHBI OYieBOM
anreOpel.  OKBUBaJIEHTHOCTb  (opmyn. Ilpunuun  aBoiictBeHHocTH.  CoOBepllIEHHBIE
IU3BIOHKTUBHBIE M  COBEpIICHHbIE KOHBIOHKTUBHBbIE HOpMalibHble (GopMbl. CucTembl
AJIEMEHTapHbIX OyseBbIX QYHKIMH. OYHKINOHAIBHO MOJIHBIE CUCTEMBI JIEMEHTAPHBIX OYyJIEBbIX
¢byukuuil. Ilpumepsl (GyHKIMOHANBHO NOJHBIX Oa3ucoB. BaxHeilline 3aMKHYTbIE KJIACCHI.
Teopema o ¢yHKIMOHANBHON mMonHOTE. MuHuMu3auus OyneBbix QyHkuuil. CokparieHHas,
TynukoBass U MuHuMaibHas Gopmel. Kaptel Kapno. Meron couetaHuss MHAEKCOB M METOJ
Kyaitna. Muanmu3anus KOHbIOHKTUBHBIX HOPMaJIbHBIX (hopM. O030p NPUIOKEHUHN AUCKPETHOM
MAaTEMAaTHKH. Pa3zpaboTka a3 dexTuBHOTO MaTeMaTU4eCKOTO, MIPOTPAMMHOT O,
MHQOPMAIIMOHHOTO ¥ TEXHUYECKOTO OOECIeUeHUs] Ha OCHOBE METOJIOB JUCKPETHOU
MaTeMaTHKH.

5. UcunciieHHe BBICKa3bIBAHM.

BBenenue B MaTemaTHueckyo JIOTUKy. KpaTtkue cBeieHUS U3 UCTOPUU MaTeMaTH4YEeCKOM
jgoruku. Poib MaremMaTHMUecKOM JIOTMKM TpH pa3paboTKe U OBKCIUIyaTallMd XUMHKO-
TEXHOJIOTHYeCcKUX cucteM. dDopmanbHble akcuOMaTH4ecKue cUcTeMbl. CHMBOJIbI, BbIPaXKEHMUS,
¢dbopmyiibl, akcoMbl. [IpaBuio BbIBO/IA, HEMOCPEACTBEHHOE CIIEACTBHE, BBIBOJ, TeopeMa. Jloruka
BbIcKa3biBaHUM. Jlornueckuit BoiBoA. Axkcuomsl. [IpaBuino modus ponens. Teopema aenykuuu u
npaBwio  cwuiorudMa. llonmHota M HENpPOTUBOPEYMBOCTh.  He3aBUCHMMOCTH — aKCHOM.
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Paspemmmmocts Teopum. [pyrue axcumomarusaumu. [IpoBepka BBIBOAMMOCTH C IOMOIIBIO
UCTUHHOCTHBIX Tabnuu. CexBeHuuu ['ennena. Mogens mupoB Kpunke. Meton pesosnronuii
Po6uncona. Meron knay3 Bonra. O6paTthHsiii MeTo MacnoBa (OnaronpusTHeIX HAOOPOB).

6. UcunciieHue NpeUKAaTOB U HeYeTKAasl JIOTHKA.

Jloruka mpenukatoB. ABTOMaTH3allMs JOTMYECKOro BbIBoja. [lepemenHble, QyHKUUH,
TEpPMBbI, TpPEAUKAThl, KBAaHTOPHI, (opmynbl. OOsacte aeiicTBus kBaHTOpa. CBOOOJHBIE U
CBsI3aHHbIE NepeMeHHble. VIHTepnpeTanuy, paBHOCWIBHOCT. Pacrio3HaBanne 00111€3HAYUMOCTH.
[IpoGnema pa3zpemmMocTd. AKCHOMBI U TpaBUja BbIBOJA MCUMUCICHHUS IpenukatoB. Teopema
nenykuuu. HenpoTuBopeuMBOCT, M IMOJHOTA. BbIHEceHMe KBAaHTOPOB W IMpeJBapEeHHAs
HopMasibHas ¢opma. CKylneMOBCKUE CTaHIapTHble (GopMbl. OpOpaHOBCKHM YHUBEpPCYM U
Teopema DpOpana. [logcranoBka u yaudukamnus. Meros pe3oronuil u ero noyHota. Ctpareruu
Merona pesontouuil. Jlu3broHkTl XopHa. [IpyHIMI JIOrHMYecKoro MNporpaMMHpPOBAHUS.
Heuerkne muoxectBa. Hewerkas soruka. IlosBnenue u cyrp HedeTkocTu. Dopmanmsanus
HeyeTkocTh. DyHKUMS NpUHAUIeKHOCTH. JIMHrBHCTHYecKkash mnepemeHHas. Omnepanuu Haj
HEYEeTKMMHU MHOXecTBamu. Heuerkas apudmernka. Meronasl nedazsudukanuu. Heuerkue
otHomeHus. CraHJapTHblE HeYeTKue Jiornyeckue omnepanuu. Hewerkuil BbiBoA. Crenenu
VMCTUHHOCTH U CTEIIEHU YBEPEHHOCTH. HeueTkuil aHaior MeTo1a pe30IIroLuil.

7. Koneunsie aBTomMaThl, MaliMHbl Thropunra-Ilocra, ¢j10KHOCTH BHIYHCICHHUH.

DOnemeHTHl Teopuu aBTOMarToB. [loHATHE aBTOMAaTHOrO IpeodpazoBaHus MHGOPMALUU U
KOHe4yHoro aBromata. CriocoOsl 3a1aHus aBToMaToB. ABToMaThl Muiin u Mypa. [Iporpammuast u
anmapaTHas peaju3alMs aBTOMAaTOB. DKBUBAJIEHTHOCTh U MUHMMM3ALUS aBTOMATOB. MalluHbl
Trropunra-Ilocra. @opmanuzanusi MOHATHS aIropuT™Ma U (popMalibHblE MOJIENH AJITOPUTMOB.
Mamuna Teropusra: onpenenenus, cBocTsa, rpadsl nepexonos. Mamuna [locta. ITporpamMmbt
s mamuH.  [Ipobrmema  pacnosznaBanusa. IIpoGnemMa  ocTaHOBKHM.  ANTOpUTMHYECKU
HepaspewmuMble 1po0iembl. CIOXHOCTh alropuTMoB. Mepbl ClOXXHOCTH. BpemenHas u
€MKOCTHAsI CJIOKHOCTb. ACHUMITOTHYECKAs! CJIO0KHOCTb, IMOPSJIOK CII0)KHOCTH, CJIOXKHOCTb B
cpeoHeM M B Xyauiem ciydae. TpynHopaspeunmble 3anaud. HenerepmuHupoBaHHas MallldHa
Teropunra. Kmaccet P u NP. NP-nonnbie 3amaun. NP-mosnHoTa mpoGieMbl BBIIOJHUMOCTU
(dbopMyI JTOTUKH BbICKa3biBaHuM. O030p mpuiioxkeHui mMatemaruyeckoi joruku. Hampasnenus
WCIIOJIb30BAaHUS armrapaTa MaTeMaTHYeCKOW JIOTMKM B 33Jayax MpPaKTHUYEeCKOW HH(MOPMATHKH.
Crneundukanuss u  BepuHUKaALUs  NPOrpaMMHO-ANNAPATHBIX  MPOEKTOB,  JIOTMYECKOE
[IPOrpaMMUPOBAHKE, TOCTPOCHUE OHTOJIOT UM, A3bIKH OOLIEHUS MHTEJUIEKTYaIbHbIX ar€HTOB.

4. O0beM yueOHOMH THCHMILITHHBI

O6bem
Bz yaebHoit paboThI B 3aueTHBIX B akagem. gacax
eIMHUIIAX
OO0masi Tpy10€eMKOCTb AUCHUNIJIMHBI 3 108
10 y4eO0HOMY ILIAHY
AyIUTOpPHBbIE 3aHATHS: 1,33 48
Jlekun 0,44 16
[TpaxTuueckue 3anstus (113) 0,89 32
JlaGopartopabie pabOThI - -
CamocrositesbHast padora (CP): 1,67 60
[loaroroBka k 1a60paTOpHBIM paboTam 0,835 30
CaMocTosATEeNbHOE N3YUYCHHE Pa3/IesIOB Kypca 0,835 30
Bua uToroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH 3ayer
O6bem
Bz yaebHoit paboThI B 3aueTHBIX B acrtp. yacax
eIMHUIIAX

138




OO0masi Tpy10€eMKOCTb JAUCIUNIJIMHBI 3 81
10 y4e0HOMY ILIAHY

AyIUTOpPHBbIE 3aHATHS: 1,33 35,91
Jlekun 0,44 11,88
[TpaxTnueckue 3anstus (113) 0,89 24,03
JlaGoparopabie pabOThI - -
CamocrositesbHas padora (CP): 1,67 45,09
[ToaroroBka k 1abopaTopHBIM paboTam 0,835 22,55
CamMocTosATEeNbHOE N3YUYCHHE Pa3/IeNIOB Kypca 0,835 22,55
Buja nToroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH 3auer

AHHOTAIUA Y4eOHOM NMPOrpaMMbl 1M CIUIJIMHBI
«Mapxkerunr» (b1. B. J1B.04.01)

1. Heap AcuMILVIMHBI — MOJYYEHUE CUCTEMbI 3HaHUN O 3aKOHOMEPHOCTSX (PYHKIIMOHUPOBAHUS
HPENNpPUATHI B cUCTEME HAllMOHAIbHONW SKOHOMUKHU, MPEJCTaBICHUM B 00JaCTH MEHEKMEHTa
U MapKeTHHIa, BKJIIOYas METOJOJIOIMYECKHE OCHOBBI U 3aKOHOMEPHOCTH, (YHKLHHU, METOJIbI,
OpraHM3allMOHHBIE  CTPYKTYpBl, OpPraHU3aLMI0 IPOLECCOB, TEXHUKY U  TEXHOJIOTHIO
MEHEJDKMEHTA U MAPKETHHIA B YCIOBHIX PRIHOYHON S3KOHOMHUKH.

2. B pe3yabTaTe uU3yYeHHUs JUCHUILUIMHBI OOYYAKIIUICA MO mMporpamme
CIEeNNATUTETA J0JI/KEeH:

0b1a0amsb CIETYIONUMA KOMITETCHITUSIMU

- CIOCOOHOCTBIO K Opranu3auuu padotsl noqunHeHHbIx (I11K-13);

— CIOCOOHOCTBIO K COCTaBIICHHIO W aHaNW3y OHW3HEC-IUIAHOB pa3pabOTKU W
BHEJIPCHHS HOBBIX TEXHOJOTHYCCKHX MPOIECCOB, oOpalieHus ¢ 00beKTaMu po(heCCHOHATLHOM
NEeSITETFHOCTH, BBIITYCKA U peaTn3alii KOHKYPEHTHO criocoOHo# nmpoaykmuu (I11K-17).

3nams:

- MPUHIMIBI  COCTABJICHUS TEXHHYECKOW JOKyMeHTaruu (rpadukoB paldor,
WHCTPYKIUH, TIJIAHOB, CMET, 3a8BOK Ha MaTepUaJIbl U 000PYI0BAHKE) U IP.;

- TEOPETUYECKUE OCHOBBI 1 METOJIbI BRIPAOOTKH IICJICH M cTpaTeruy Ou3Heca,

- MPUHIIMIBI TOJATOTOBKH JTOKYMEHTAIUU IS CO3/IaHUs CUCTEMBI MEHEIKMEHTA
KauyecTBa MPEIIPUSTHS,

- METO/IbI i TEXHOJIOTHH MPUHATHUS ¥ pPEaTH3AINH YIIPABICHYCCKIX PEIICHUH.

Ymemo:

- COCTABJIATH 3asBKH HA 000PYIOBAHHE;

- pa3pabaThiBaTh TEXHUYECKYIO JTOKYMEHTAITHIO;

- MIPUHUMATP YIIPABJICHUYCCKHUE PEIICHUS U OPraHU30BBIBATH WX BBITIOJHEHUE;

- cobupatb, 00pabaThIBaTh U UCIOJIB30BATh YIIPABICHUYECKYIO HHPOPMAIIHIO;

- paboTaTh ¢ ympaBIeHUECKOH NTOKyMEHTAIHEH, TOJIb30BaThCS 3aKOHAM, HOpMaMH
Y TIpaBWJIaMU aJIMHHHUCTPATHBHOMN JCSITEILHOCTH;

- pacrpenenats 00s3aHHOCTH M OTBETCTBEHHOCTb;

- MCII0JIb30BAaTh METO/Ibl MOTHUBAITUH TIEPCOHAIA;

- KOHTPOJUPOBATH M PETYJINPOBATHh HCIIOJIHCHUE TIAHOB.

Braoemy:

- HaBBIKAMHU MPUMEHCHHS ONTUMAIBHBIX TOJIXOJ0B JUIS JHATHOCTHKU W aHAIH3a
PBIHKA;

- METOJIJaMH PYKOBOJICTBA ITEPCOHATIOM;

- HHCTpYMeHTaMH 3()PEKTHBHOTO YIpaBICHUS TPEITPUITHEM.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI
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Mooy 1. Ochosvl ynpasnenus npednpusmuem
1.1 Benenue. [Ipenmer, MeToa U coAepKaHUE TUCHUILIAHBL. Teopus ynpaBieHUs: yIpaBICHHE
KaK MOTPEOHOCTh U KaK (akTop ycrexa AEsITebHOCTH, CYIIHOCTh U COJIEp:KaHUE YIpPaBJICHMUS,
MECTO TEOPHM YIPABJIEHUS B CHUCTEME COBPEMEHHBIX 3HAHUMU, crenuuKa YHpaBIeHYECKON
NEeSITEIbHOCTH, COBPEMEHHbIE MpoOJIeMbl ylpaBieHUs. [ eHe3uc TEopuu YHpaBIICHUS:
YIOpaBJIE€HYECKHE PEBOJIOLUY, BO3HHUKHOBEHHE HAYYHOM TEOpUHU YIPABJICHUSA, HCTOKU U
TEHJCHIIMM Pa3BUTHUS POCCUHMCKOIO yIpaBjieHHs. 3aKOHOMEPHOCTH W MPUHLIMIIBI YIPaBICHUS:
CyOBbEKTUBHbIE U 00BEKTUBHBIE (PAKTOPHI B YIPABICHUU.
1.2 Cucrema ynpaBiieHus MpeANpUsATHEM U ee cTpykTypa. Onenka 3(p(heKTUBHOCTH yIIPaBICHHUS.
Cucrema ynpaBlieHUs: [TOHSATHE CUCTEMBbI yIIpaBJiEHUS, pacupeenenne QyHKIUHU, TOJIHOMOYNN
U OTBETCTBEHHOCTH, IPUHLUIIBI IOCTPOCHMSI CHUCTeM ympasieHus. lLleHTpanuzamus u
JELleHTpaIu3alisl  yIpaBiIeHUs], JAEJerUpoBaHUE IOJHOMOYMIA B Ipolieccax YIpPaBJICHHUS.
OpranuzanyuoHHasi CTpykTypa U ee Buibl. OCHOBHBbIE HNOHSTHSA 3(PPEKTUBHOCTH YIPABIICHUS.
[Tokazarenu 3pPpeKTUBHOCTU yIIPaBICHHUSL.
Mooynb 2. Ochogbl menedrcmenma
2.1 Uenmu B cucreme ympasieHus. Pa3paboTka cTparernii m miaHoB opraHu3anuu. llemn u
LeJenojaraHue B YIPaBiICHUM: pPOJib L€ B OpraHU3alud U OCYLIECTBICHHM IPOIIECCOB
yhnpaBiieHus, Kinaccudukanus Lesei, MOoCTpoeHue JAepeBa Lielied; coYeTaHue pa3HoOoOpasus
uene m QyHKIUI MEHEKMEHTa, CUCTeMa YIpPaBJICHHUS IO LEesAM; CTpaTerus M TaKTHKa
ynpasieHus. CylHOCTb, IPUHLIUIIBI U METO/IbI Tu1aHupoBaHus. [Ipouiecc BoIpabOTKU CTpaTEeruu.
@DOopMBbI TEKYILIETO MJIAHUPOBAHUSI.
2.2 Texnonoruss pa3pabOTKM U TPUHATHS yIpaBiIeHUECKUX pemieHuil. Pa3zpaborka
VIOpPaBIEHYECKUX PpELIEHUI: TOHATHE U KilaccuuKalus yHpaBIE€HYECKHX PpELICHH,
OCHOBOIIOJIATal0IIME DJIEMEHTbl JIEATEIbHOCTH, YCIOBUS M KPUTEPUU HPUHATUS PELICHUH,
IpoLEecC M MOJENTU MPUHATUS YIPABIEHUYECKUX pELIEHUM, peanusaius yIpaBIeHUYECKUX
penieHui.
2.3 Bnacte B cucreMe ynpaBieHHs. JIMIEPCTBO U CTWIb yrpaBieHUs. OTHOIIEHUS BJIACTH B
CUCTEME€ YIpPAaBJICHUS: IOHATHUE M THIIOJOTHS BJACTH; BJIACTh M aBTOPUTET MEHEIKepa;
MpU3HAKU, (PAKTOpPHl U MPOSIBICHUS HEYNPABISAEMOCTH; HCTOYHMKH BJIACTH B YIIPAaBJIECHUU
OopraHu3ainueil; mapTHEPCTBO B Ipoleccax MeHemkMeHTa. JIuaepcTBO M CTWIb YHpaBleHUS:
npoueccel  (OpMHpPOBAaHUS M OCHOBHBIE COCTABIISIIOIIME JIMAEPCTBA, (QopMalibHblE U
HedopMalnbHble (DaKTOPBI JIUIEPCTBA, MPOSIBICHUE JIMJEPCTBA B CTUJIE YIIPABJICHUS, TEHACHLINS
Pa3BUTHUS CTUIISI YIIPABICHUS.
2.4 MoTHUBalMOHHbIE OCHOBBI YIpaBICHUS U KOHQIMKTHL. MoOTHBaAIus JESTEIbHOCTH B
YIpaBJIE€HUU: MOTUBBI JIEATEIHHOCTH YEIOBEKAa U UX POJb B YIPaBIECHUU, OCHOBHbIEC TIOHATUS U
JIOTMKA IIpolecca MOTUBALMU, (GakTopbl (OPMUPOBAHUS MOTHUBOB TPYZAd; HCIOJIb30BAHUE
MOTHBAIlMM B MPaKTUKE MEHEKMEHTa; (akTopbl 3(P(HEKTUBHOCTH MOTHBALMH; COBPEMEHHBIE
KOHLEMIMU MoTHUBalMU. ['pynmnoBas IuHaAMUKa U KOHQUIMKTHI: POJb TPYIIbl B MOBEACHUU U
NeSITEIbHOCTH 4eJIoBeKa, (hopMUpOBaHKE TPYII, B3aUMOJCHCTBUS B IPyNIE U B OpraHU3allly;
BO3HMKHOBEHHE, MPOSBICHUE M PA3HOBUAHOCTU KOHQIMKTOB, BIMSHUE KOHQIMKTOB Ha
yIpaBJieHUE.
Mooynb 3. Ocrosbl mapkemunea.
3.1 MapkeTuHr Kak CHCTEMa YOpPaBJICHUsS, PEryJupoBaHUs W U3ydyeHHs pbIHKA. [loHATHE
MapKeTUHTa, IPOUCXOXKACHNE U CYIIIHOCTh MApKETUHI A, 11eJM MapKeTUHra. OCHOBHbIE PU3HAKU
MapKeTHUHIOBOro cTuiis yrpasieHus. Konuenuun mapkernHra. OCHOBHBIE BHJIbI MAapKETHHTA.
MapkeTnHrosas cpeza.
3.2 Kommnekc mapketunra. OCHOBHbIE MapKETHHIOBble HHCTPYMEHThI. CojepKaHie U MPOLECcC
yrnpaBieHus: MapkeTUHroM. OcHOBHbIE (DYHKIIMU MapKeTuHra. ToBapHasl, leHOBas, cObITOBas U
KOMMYHHKAI[MOHHAsI MOJUTUKU pupmbl. ToBapHbIe cTpaTteruu. PazpaboTka HOBBIX TOBapoOB.
OO61iee KoJIMUECTBO MOAYJIEH 3.
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4. O0beM yueOHOi JUCHUNJIMHBI

. B 3a4eTHRIX | B akagem.
Bun yuebnoit paboTsl g

eIMHUIIAX yacax
OO0mast TpyI0EeMKOCTh JUCIIATIIIUHBI 2 72

B tom uncie Ha oOyueHue 2 72
AyIUTOpHBIE 3aHATHSL: 0,89 32
Jlexkun 0,44 16
[IpakTHueckue 3aHATHS 0,44 16
JlaboparopHbie pabOThI - -
CamocrosTenpHas pabora: 1,11 40
PacuerHo-rpaduyeckue paboTsl - -
[ToaroroBka K KOHTPOJILHBIM paboTam 0,83 30
[ToaroroBka k 1abopatopHbIM paboTam - -
Jlpyrue Bl CAMOCTOSITEIbHOM IEATEIBHOCTH 0,28 10
[ToaroroBka m craya 3K3aMeHa - -

Bun utoroBoro KOHTpOJIS: 3auer

. B 3auerHmix | B actp.
Bun yue6noit paboTsl P

SIMHUTIAX yacax
OO0mas TpyI0eMKOCTh JUCIATIINHBI 2 54

B tom uncie Ha oOyueHue 2 54
AyIUTOpHBIE 3aHATHSL: 0,89 24,03
Jlekmn 0,44 11,88
[IpakTrueckue 3aHsATHUS 0,44 11,88
Jlaboparopnsie paboThI - -
CamocrosTenbHas pabora: 1,11 29,97
PacuerHo-rpaduyeckue paboTsl - -
[ToaroroBka K KOHTPOJIBLHBIM paboTam 0,83 22,41
[ToaroroBka k 1abopatopHbIM paboTam - -
Jlpyrue BHUibl CAMOCTOSITEIbHOM IEATEIBHOCTH 0,28 7,56
IloaroroBka m caya 3K3aMeHa - -

Buj utoroBoro KOHTpOJIS: 3auer

AHHOTaNUsA Y4eOHOM NPOrpaMMbl M CUHILINHBI
«OCHOBBI TEXHHYECKOI'0 PeryJIMPOBAHMS U YIIPABJICHHUS KAa4eCTBOM»
(b1. B. /1B.04.02)

1. Hegp AMCHMILVIMHBI — MOJIyY€HUE CUCTEMbl 3HAHUN OO YNpaBJIEHUU KAaueCTBOM Ha
MNPEANPUATHSIX B CUCTEME HAlMOHAJIBbHON SKOHOMHUKH, BKJIIOYAs METO/0JOIMYECKUE OCHOBBI U
3aKOHOMEPHOCTH YIIPaBJICHUsS] KayeCTBOM B YCIOBHUSX PBHIHOYHOM SKOHOMHMKH W BHEJIPEHHE
pe3yJbTaTOB HAyYHO-TEXHUYECKUX M MPOEKTHO-KOHCTPYKTOPCKUX pa3pabOTOK B peanbHbII
CEKTOP SIKOHOMHMKH.

2. B pesyabraTre uH3y4YeHHUS] JUCHHUILVIMHBI O0y4Yawlnuiicd Mo Mporpamme
CIEeNMATUTETA JOJI/KEeH:

0b1a0amsb CIETYIONTUMHA KOMIICTCHITUSIMU

- CIOCOOHOCTBIO K Opranu3auuu padotsl noqunHeHHbIx (I11K-13);

— CIOCOOHOCTBIO K COCTaBIICHUIO W aHalu3y OW3HEC-IUIaHOB pa3pabOTKU W
BHEJIPEHUS HOBBIX TEXHOJOTHYECKUX MPOLECCOB, OOpalleHus: ¢ 00beKTaMu Ipo(hecCHOHAIBHON
NeSITeIbHOCTH, BBIITYCKA U peallu3allui KOHKYpEeHTHO criocoOHoi npoaykuuu (I1K-17).

3nams:
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- TPUHIUIBI COCTABIICHUS TEXHUYECKOW JOKyMEHTaluu (rpadukoB paboT, MHCTPYKIUH,
MIJIAHOB, CMET, 3asBOK Ha MaTepUalibl U 000PyIOBaHUE) U JIP.;

- TEOpEeTHYECKHE OCHOBBI M METOJIbI BRIPAOOTKH IIeJIel U CTpaTernu Ou3Heca;

- TPUHIUIBI OATOTOBKU TOKYMEHTAIIUHU JUIS CO3/IaHUS CUCTEMbl MEHEKMEHTA KauecTBa
MPEIIPUSITHS,

- METOJBI ¥ TEXHOJIOTUY MIPUHSTHS ¥ PEaTU3aIIH YIIPABICHYCCKAX PEIICHHH.

Ymemo:

- pa3pabaTeIBaTh TEXHUYECKYIO TOKYMEHTAIHUIO;

- TPUHUMAThH YIPaBIIEHYECKHE PEIICHUS U OPraHU30BHIBATh UX BHITIOTHEHHUE;

- cobupath, 00pabaTbIBaTh TEXHUYECKYIO HHPOPMALHIO;

- paboTaTh C YIOpPaBICHYECKOW JOKyMEHTAlMEH, MOJb30BAaThCA 3aKOHAM, HOpPMaMu |
MpaBUJIAMH aJIMUHUCTPATHBHOM NIESATEIHHOCTH,
pacrpenenaTs 00s3aHHOCTH ¥ OTBETCTBEHHOCTD;
WCTIOJIH30BATh METO B MOTHBAIIMY TIEPCOHANA;
KOHTPOJIMPOBATh U PEryJUPOBAThH HCIIOJHEHHUE TUIAHOB.
Braoemy:
CIOCOOHOCTBIO B COCTaBE KOJIJICKTHBA WCIIOJHHUTEICH YJacTBOBaTh B MPOCKTHBIX
paboTax 1Mo CO3JaHUI0 U TIPOU3BOJICTBY MaTEPUATIOB COBPEMEHHOM SHEPTETUKH;

- HaBBIKAMH IPUMEHEHHUS OTNITUMAIIBHBIX ITOIX00B JIUIS TMATHOCTUKH U aHAJIM3a PHIHKA;

- HHCTpYMEHTaMH 3Q(PEKTUBHOTO YIPABJICHUS.

3. Kpartkoe cogep:xaHue TUCUMILIHHbBI

MoayJnb 1. OcHOBBI yHIpaBjieHHs] KA4eCTBOM HA NMPeANPUsTHH

1.1 Beéeoenue. Ilpeomem, memoo u cooepycanue oucyuniunsl. Teopus ynpaBJICHUS:
yhpaBlieHUue Kak MOTPeOHOCTh M Kak (DakTop ycrexa AesTeIbHOCTH, CYIIHOCTh U COJEp)KaHUE
YOpaBJICHUS, MECTO TEOPUM VYIPABJICHHS KadyeCTBOM B CHCTEME COBPEMEHHBIX 3HAHHM,
crenuduka ympaBJIeHUYECKOW JESITEIbHOCTH, COBPEMEHHBIE MPOOJIEMBI YIIPABICHUS KAa4eCTBOM.
3aKOHOMEPHOCTH W TPUHIUIBI YIPABICHUS KauyeCTBOM: CYOBEKTHBHBIE U OOBEKTHBHBIC
(bakTopsbI.

1.2 Cucmema ynpaenenus kauecmeom Ha npeonpusmuu. Ouenka Ihgpexkmusnocmu
ynpaenenusa kauecmeom. CucreMa YNpaBliEeHUS KAaueCTBOM: IOHSTHE CHUCTEMbI YIpaBJICHUS,
pacnipenenenrne (yHKIUHA, TOJHOMOYHH W OTBETCTBEHHOCTH, MPHHIIMIBI MOCTPOEHUS CUCTEM
yhnpaBiieHusi KadecTBOoM. lleHTpanuzauus M JeleHTpau3alus YOpaBleHUs, AeJIerupoBaHUE
MMOJTHOMOYUH B TIpoIleccax YIpaBiieHHUs KadecTBOM. (OCHOBHbIE TMOHATHA 3(PPEKTUBHOCTH
ynpasieHus: kauectBoM. [Tokazarenu 3phEeKTUBHOCTH YIIPABICHHUS Ka4€CTBOM.

MoayJib 2. OCHOBBI CHCTEMBbI MEHEIKMEHTA Ka4ecTBa

2.1 Ienu 6 cucmeme ynpaenenusn kavecmeom. llenu B ynpaBieHUU KadeCTBOM: pOJIb
eI B OPraHu3allid M OCYLIECTBICHMM IIPOLIECCOB YIIpaBJICHMS, KilacCUPUKAIUA LeJel,
MIOCTPOCHME JIepeBa LieJeil; coueTanre pazHooOpas3us 1esel u QyHKIUI MEeHeKMEHTa; cucTeMa
YIOpPaBJICHUS TI0 LEJSIM; CTpaTeTrusi U TaKTHKa yIpaBiieHus: kauecTBOM. CyITHOCTh, MPUHIIAIIBI U
MeTOJbl TuTaHupoBaHus. [Iporiecc BeIpaOOTKM crpaTeruu. POpMBI TEKYIIETO TUTAHUPOBAHUS
YIOpaBJCHUS KauyecTBOM. BHeapeHwe pe3yabTaTOB HAYYHO- TEXHUYECKUX U IPOCKTHO-
KOHCTPYKTOPCKHUX Pa3pabOTOK B PEAIbHBIA CEKTOP YKOHOMHKH.

2.2 Texnonozua paspabomku u npuHamus ynpaeneHyeckux peuwtenuil. Pa3zpaboTka
YOPaBICHUYECKUX PEUICHUWN: TOHATHE W KiIacCU(MUKAIUS  YIPABJICHUYECKUX PEIICHUH,
OCHOBOIIOJIATAIOIIUE DJIEMEHTHI JICATEIbHOCTH, YCJIOBHUS W KPUTEPHH TPUHSATUS PEIICHHM,
MPOIIECC W MOJICAN TPUHSTHS YIPABICHYCCKUX PEIICHUM, pealn3anusi YIpPaBICHUYESCKUX
penieHu.

Mooyns 3. Ynpaenenue nepconanom

2.3 Bnacmov ¢ cucmeme ynpaenenus. Jluoepcmeo u cmunv ynpaenenus. OTHOUICHUS
BJIACTH B CUCTEME YIPaBJICHUS: TIOHATUE W TUIIOJIOTHS BJIACTH; BJIACTh U aBTOPUTET MEHEDKEPA;
MpU3HAKK, (PAKTOPBl W TPOSBICHUS HEYNPABIIEMOCTH,; HCTOYHUKH BJACTH B YIPaBICHUU
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OopraHu3alyei; mMapTHEPCTBO B MpOIleccax MEHEIKMEHTa. JIMJepCTBO W CTHIIb YIPABJICHHUS:

nporecchl  (POPMUPOBAHUS U  OCHOBHBIE  COCTAaBJISFOIINE

JIUEPCTBA,

dbopMasibHBIE U

HeopManbHbIe (aKTOPHI JTUAEPCTBA, MPOSBICHHUE JTUACPCTBA B CTUJIC YNPABICHUS, TCHICHIIHU

Pa3BUTHUA CTUJIA YIIPaBJICHUS.

2.4 Momugayuonnsle 0CHO6bl ynpasienus u KOHGauxmul. MoTHUBaLMS AEATEIBHOCTH B
YIPABJICHUU: MOTHUBBI JI€ATEIBHOCTH YEJIOBEKA U UX POJIb B YIPABICHUH, OCHOBHBIC NIOHATHUS U
JIOTMKA IIpolecca MOTUBALMHU, (GakTopbl (OPMUPOBAHUS MOTHUBOB TPYZAA; HCIOJIb30BAHUE
MOTHBAIlMM B MPaKTUKE MEHEIKMEHTa; (akTopbl 3(P(HEKTUBHOCTH MOTHBALMH; COBPEMEHHBIE
KOHLENIMU MOoTHUBalMU. ['pynmoBas IuHAMUKAa U KOHQUIMKTHI: POJb TPYIIbl B MOBEACHUU U
NeSITeIbHOCTH YeJloBeKa, (hopMUpOBaHKE TPYII, B3aUMOJCHCTBUS B IPYyMIE U B OpraHU3allly;
BO3HMKHOBEHHE, MPOSBICHUE M PA3HOBUAHOCTU KOHQIIMKTOB, BIUsSHUE KOHQIMKTOB Ha

yIpaBiieHUE KaYECTBOM.

4. O0beM yueOHOM THCHMILIHHBI

. B 3auerHbIx B akanewm.
Bun yuebnoit paboTsl
eIMHUIIAX yacax
OO0uiasi TPy10€eMKOCTb AUCIUNJIMHBI 2 72
B tom uncie Ha oOyueHue 2 72
AyIUTOpPHBbIE 3aHATHS: 0,89 32
Jlexmmn 0,44 16
[IpakTrueckue 3aHATHS 0,44 16
JlabopaTopHnbie pabOThI - -
CamocrosiTejbHas padora: 1,11 40
PacuetrHo-rpaduyeckue paboTsl - -
[loaroroBka K KOHTPOJILHBIM paboTam 0,83 30
[ToaroroBka k 1abopatopHbIM padoTam - -
Jlpyrue Buipl CAaMOCTOSITEIbHOMN IEATEIBHOCTH 0,28 10
IloaroroBka u caya K3aMeHa - -
By MTOroBOro KOHTPOJIs: 3auer
B yue6HOi paGoTI B 3aueTHBIX B acrp.
eIMHUIIAX yacax
OO0uiasi TPy10€eMKOCTb AUCIUTIJINHBI 2 54
B tom uncie Ha oOyueHue 2 54
AyIUTOpPHBbIE 3aHATHS: 0,89 24,03
Jlexmn 0,44 11,88
[IpakTHyeckue 3aHsATHUs 0,44 11,88
JlabopaTopHnbie pabOThI - -
CamocrosiTejibHas padoTa: 1,11 29,97
Pacuerno-rpaduyeckue paboTsl - -
[ToaroroBka K KOHTPOJIBHBIM padoTam 0,83 22,41
[ToaroroBka K JlabopaTopHbIM padoTam - -
[pyrue BUbl CaMOCTOSITEIBHOU €SI TEIbHOCTH 0,28 7,56
[ToaroroBka m craya 3K3aMeHa - -
Buj uTOroBOro KOHTpOJIs: 3auer
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AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«IKeTpaKIus B TexHooruu peakux Merauion» (b1.B./1B.05.01)

1. deab AUMCHMILUIMHBI: YIIIyOJIEHHOE W3YYE€HHE OCHOB 3KCTPAKLHOHHOIO crocoba
U3BJICYEHUS] DJIEMEHTOB M3 BOJHOTO pacTBOpa B OPraHUYECKHH, coAepiKallluid SKCTPAareHT C
LeIbI0 KOHLUEHTPUPOBAHUS LIE€JIEBOTO KOMIIOHEHTA WM pas3AeiieHus OMM3KUX IO CBOMCTBAM
3JIEMEHTOB, LIIUPOKO MPUMEHSIEMOIO B COBPEMEHHOM I'MIPOMETAUIYPIHH PEIKUX METAUIOB U B
TEXHOJIOTUH PAIMOXUMHUYECKOIN TIepepaboTku oTpadoTasiiero saepHoro torusa (OAT).

2. B pesyabraTre uH3y4YeHHS] JUCHUILVIMHBI O0y4Yawlnuiicd Mo mporpamme
CHEeNMATUTETA JOJI/KEeH:
001a0amy C1edyWUMU KOMNEMEHYUSMU.:

CIIOCOOHOCTBIO HMCIOJIb30BaTh MaTeMaTUYECKUE, €CTECTBEHHOHAYYHbIE U HH)KEHEpPHBIE
3HAHMS JUIsl pelieHus 3a1a4 cBoel mpodeccuonanbHon aestenbHocT (OIIK-1)

CIIOCOOHOCTBIO  OCYILECTBIISITh  TEXHOJIOTUYECKUH MpoOIlecC B  COOTBETCTBUU C
perJaMeHTOM M HCIOJIb30BaTh TEXHUYECKHE CPEACTBA JJIS U3MEPEHHs] OCHOBHBIX IapaMeTpOB
TEXHOJIOTHYECKOI0 Mpoliecca, CBOUCTB chlpbs U npoaykuuu (I1K-1);

CIIOCOOHOCTBIO aHAJIM3UPOBATh TEXHOJOTMUYECKUM IIPOLECC, BBISABIATh €r0 HEJAOCTAaTKU U
pazpabaTbeiBaTh MeponpuATHs 1o ero cosepuieHcTBoBanuio (11K-3).

B pe3ynbraTe u3yueHus: AUCUUILIMHBI CTYJEHT JTOJIKEH:

3HATh!

- POJIb >KMJIKOCTHOW 3KCTPaKIMMU B 00ecre4eHUH NOTPEOHOCTEH CTpaHbl B ypaHe U
peAKUX MeTaax;
- COBPEMEHHYIO KJIaCCU(UKALIMIO SKCTPareHTOB Ha OCHOBE XMMM3Ma B3aHUMOICHCTBHS

C OKCTParupyeMbIM JIEMEHTOM;

- TEPMOJIMHAMUYECKOE ONKMCAHNE PABHOBECHS B SKCTPAKIIMOHHOM IPOIIECCE;

- KMHETUYECKUE TapaMeTpbl IKCTPAKIMY U MTYTH UX UHTEHCU(UKALINY;

- POJIb KOJUIOUTHO-XUMHUYECKHX IIPOLIECCOB B 3KCTPAKIIMOHHBIX CHCTEMAX;

- posib pa3z0aBuTeNEd OSKCTPAreHTOB U poJib MOAU(PUKATOPOB B Ipoleccax

XKUJKOCTHOM IKCTPaKLIHUH

- BO3MOYHOCTbH TPOSIBIIEHUS CHUHEPreTHOTO U aHTaroHUCTHYecKoro 3(p(deKkToB mpu

AKCTPAKIIMU CMECSIMH 3KCTPAreHTOB;

- B3aUMOBIIMSHUE TPU DKCTPAKLUU PEIKUX METAUIOB M3 MHOTOKOMIIOHEHTHBIX
pacTBOpOB;
- OCOOCHHOCTHM  XUMHU3Ma  O3KCTpaKLUU METaJlJIOB CyIpPaMoJIEKyJIIPHbIMU

AKCTpareHTamu;

- MCIO0JIb30BAHNME MPHUHIIMIIOB AKCTPAKIIMOHHOTO H3BJIEUYEHUSI MeTala B crocobax,

OTJIMYHBIX OT KJIACCUYECKOTO BAPUAHTA CMEIIEHUS BOJHON U OPraHMYECKOM KUJIKOCTEH.

yMeThb:

— 1oAo0paTh MOAXOIAUIMI AKCTpareHT M pa30l0aBUTENb Uil BBINOJIHEHHUS
MIOCTABJICHHOM 3aJ]auu U3BJIEUEHUS U KOHLEHTPUPOBAHUSI ONPEAEICHHOIO PEAKOTO METajia WK
pazfenieHus OJIM3KUX [0 CBOMCTBAM PEAKHX METAIJIOB;

— YCTaHOBHUTb MEXaHU3M SKCTPAaKIUU PEIKOr0 MeTajlja MpU UCHOJIb30BaHUU HOBOI'O
AKCTpareHTa M MpeIsIoKUTh YCIOBHS 00paTHOTO Mpoliecca: MpoLecca peaKCTPaKIH;

— IpPOBOJUTH CpPAaBHUTEIbHBIM aHAIM3  W3BECTHBIX U BHOBb CHHTE3MPOBAHHBIX
HKCTPAreHTOB B OTHOIIEHUU HX 3KCTPAKIMOHHOW CIMOCOOHOCTH M CEJEKTHMBHOCTU U JaBaTh
KOMIIETEHTHYIO OLIEHKY UX NMPEUMYIIECTBAM U HEIOCTaTKaM;

—OIpeAeNsATh OCHOBHbIE TEHACHLUUU CHHTE3a S(PQPEKTUBHBIX OSKCTPAareHTOB PpEAKHX
METaJJIOB;

—HAXOJIUTh ONTHMAaJbHBIE YCIOBHSI MPOBEIEHUS IKCTPAKIIMOHHBIX MPOIECCOB C IIEJIbIO
UCKJIIOYUTD MOsIBJIEHUE MeK(Pa3HbIX 00pa30BaHU.

BJIAJIETh:
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- MECTOJaMHU pacucTta TEPMOANHAMHUYCCKUX n KHHCETUYCCKUX nmapamMeTTpOB
IKCTPAKIMOHHOTO TPOIEcca;
- MCTOJaMM YCTaHOBJICHUA COCTaBa CMHCPIrC€THBIX KOMIIJICKCOB IIPH 3KCTPAKIUKU CMCCBHIO

9KCTPAareHTOB.
3. Kparkoe conepxkanue TUCUUIIMHBI
Monyisb 1.

KunkoctHast skcTpakuus. OTiMuue H3BJICUEHUS] HEOPraHMYECKUX COEAUHEHUN B
opranvueckyro a3y oT opraHudeckux. TepmoauHamuka HsKcTpakuuu. IIpaBuno ¢a3s.
VYcTraHoBlIeHHE paBHOBECHsI MPU BHIPABHMBAHMM XUMHUYECKHX MOTEHIUaNoB. Orinuune
SKCTPAKIMK AJIEKTPOJIUTOB OT IKCTPAKIMHM HEIIEKTPOJIUTOB. PaznuuHble BUIBI M30TEPMbI
skcTpakiuu. ['paduueckoe u MaremaTuueckoe n3zoOpakeHue u3oTepMbl. OObsiCHEHHE S-
0o0pa3HOCTM  Ha4yaJlbHOTO ydacTKa M30T€PMBl MpU  rpapuueckoM  H300paKeHUU.
Kosdduuuentsl pacnpenenenuss u pasnueneHusi eMeHToB. CTeneHb M3BJICUYEHHUS. 3aKOH
JEUCTBYIOIIMX MacC MpPH OKCTPAaKIMU C XUMUYECKOM peakuuel B3auMOJCHCTBUS C
skcTpareHToM.. KoHCTaHTBI ~ paBHOBecHs: TepMoJIuMHamMHuueckas, d(pdeKTuBHAsT U
KOHLIEHTpallMOHHAas. BrpicanuBaHue npu 3KCTpaKUU U ero npuyuHbl. Meton pa3daBieHus
KaK croco0 OrnpeaenaeHusi XMMU3Ma SKCTPAKIHMOHHOro mnpouecca. OnpeneneHue BeJIUYUHbI
pH nonyskcrpakuuu.

Monyns 2

Kunernka »skcrpakuuu. JIByxmeHouHnass teopust Hepucra-JIptonca—YwurMmeHna.
BrorddurmenT wmaccomepenayu. AJIMTHBHOCTh (PA30BBIX COMPOTUBICHUU. Y CIOBUSA
MPaBOMEPHOCTH JBYXIUICHOYHOW TeOpUHU. BrusiHMe pasmepa Kamellb SKCTPAKIHOHHOU
SMyIbCMM  Ha  Maccomepenaudy.  Ompenenenne  koddduimenta  maccomnepenadn
SKCIEpUMEHTaIbHBIM TyTeM. Ilpouecchl, mnpoucxopasiiue Ha TrpaHulle paszzaena ¢as.
CocTosiHME HeOpraHMYECKHUX BEIIECTB Ha rpaHulle pasaena (a3. CTpyKTypHO-MEXaHUUECKHM
Oapbep Ha rpaHulle pasnuena ¢a3 ¥ ero BIUSHHE Ha XOJ KHHETUYECKOW KpuBOH. Poib
MOBEPXHOCTHO-akTUBHBIX BeulecTB (IIAB) B skcTpakuuoHHBIX mporeccax. Pacuer
napaMmerpa ynakoBku. MunemisipHasi 3KCTpakLus.

Monayisb 3.

Knaccugukanus 3kcTpareHToB. OKCTpareHTbl KMCIOTHOro Ttuna. KapGoHoBEIE,
dbochopopranndeckne U HocHoOHUTPUIBHBIE KUCIOTHI. WX CTPYKTYphl M HOHOOOMEHHBIE
rpynnbl. MexaHu3M 3KCTpakUuMu  KHCIBIMM JKCTpareHTamHu. BiusHue cocraBa Ha
AKCTPAKIIMOHHYIO CIOCOOHOCTh. 3aKOH JEMCTBYIOLIMX MAacC MPUMEHUTEIBHO K dKCTpareHTaM
KHUCJIOTHOTO THUMA. BO3MOXXHOCTH AMMEpPHU3aLUU KUCIIBIX 3KCTPareHToB. TeTpaaHblil appexT
npu dkTpaknuu P3D. Peskcrpakumsi MeTamioB W3 opraHudeckoil (aspl. XelaTupyromime
pearenThl. - naukeroHsl. Kero-eHonbHas mneperpynnupoBka. Oxcuokcumbl. [lpuuunb
MOBBIIIEHHON YCTOMYMBOCTHU XEJIATHBIX COCIMHEHUN.

Heiitpanpubie skctpareHThl. VX cTpyKTypsl M (yHKIMOHAJIbHBIE TPYIIIBL.
KapGonunsusie n dochopuibhbie sxkcTpareHThl. Cynbdokcuapl. N-okucu. HeirpanbHbie
dochopopranmveckue coenuuenust (HDOOC). DkcTpakiuss HEOPraHWYECKUX KHCIOT |
MertaiioB. ConbBaTHBIM MexaHM3M dKcTpakiuuu. CojbBaTHOE 4YHUCIO. Y CTaHOBJIEHUE
BEJIMYMHBI COJBBATHOTO uncia. Biausaue coctaa HOOC Ha 3KCTpaKIIMOHHYIO CTIOCOOHOCTD.
OddexT aHOMaNTBHOTO aPUIILHOTO YIIPOYHEHHUS. 3aKOH JACHCTBYIONINX MAcC MPUMEHHUTEIIBHO
k HOOC. Peskcrpakuus meramio uz HOOC.

OKCTpareHThI-oCHOBaHMs. [IepBUYHbIC, BTOPUYHBIC M TPETHYHBIE aMUHBI. MexaHnu3m
OKCTPAKIMK KHUCJIOT W METauIoB. Accommanusi COoJell aMHHOB B OpraHumdeckoil dase.
VYcnoBust nosiBieHus: «Tpetbel pa3pl». UeTBepTHUHBIE aMMOHHUEBBIE OCHOBAHUS U MX COJIU.
MexaHu3M 3KCTpakuuu MeTayuioB. Peakinuu npucoenuHeHus u 3amenieHus. OcoOeHHOCTH
COCTOSIHUSI OPraHUYECKUX coJiel METaJUIOB TPU IKCTPAKIUU UYETBEPTUUYHBIMHU
aMMOHMEBBIMHU COJISIMU. PeakcTpakuusl.
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Mogyns 4.

DKCTpakiusi CMecsIMU JKCTpareHToB. buHapHble »sKkcTpareHThl. Peakuun ux
noysyuyeHus. MeXxaHu3M SKCTpakUMKW U PEIKCTPAKUMK OMHAPHBIMH SKCTpareHTaMu.
B03MOXHOCTh M3BIEUEHHS U3 KHCIBIX, COJIEBBIX M IIEJIOYHBIX pPACTBOPOB. Peakiuun
SKCTPAKIIMHM U PEIKCTPAKIUU MeTauIoB. CHHEPreTHbI U aHTarOHUCTUYECKUM >PQexT mpu
OKCTPAKIIMM  METAJUIOB  CMECAMU  OKCTpareHToB.  [IpUYMHBI ~ CHHEPreTHOro U
aHTaroHuctuueckoro s@dexra. Cmecu OSKCTPareHTOB, JalolllMe  MaKCHMaJbHBIN
cuHepreTHbld 3pdexT. CuHepreTHbll d3PPeKT npu a00aBKe HEHUTpPaIbHBIX HKCTPATEHTOB K
COJIIM 4YETBEPTUYHBIX AMMOHMEBBIX OCHOBAaHMU. MeToapl oOIpeaereHus cocTaBa
CUHEPreTHBIX COEUHEHUH.

budynkunonanbHbIe 9KCTPAreHTHI. Kap6amoundochuHokcuapl.
CynpamounekymsipHable 3KcTpareHTsl. KpayH-3¢upsl U Kpunrtasnibsl. MexaHu3M H3BICYECHUS
METaJJIOB B KpayH-3¢upbl. Peakuus «roctb — X03siMHy». BiusiHie BeIMYUHBI TOJIOCTH KpayH-
spupa Ha CeNeKTUBHOCTb. llpumepsl KpayH-3(DUpOB Ui M3BJICUYEHMS] OINpPEAEICHHBIX
MeTaJuloB. Pa3zeneHue U30TONOB C IPUMEHEHUEM KpayH-3¢upoB. JlOCTOMHCTBA U
HEJOoCTaTKU KpayH-3pupoB. Ponb KpayH-3pUpOB B 3KCTpakuuu aHUOHOB. Ilomanpbl.
CpaBHeHue NOJaH10B U KpayH-3¢(upoB. KanukcapeHsl.

Monyisb 3.

TpebGoBanus, npeabsBiIsieMble K JKCTPAreHTY B TEXHOJIOTMH: AKCTPAaKIIMOHHAs
CHOCOOHOCTh,  CEJEKTHUBHOCTb, (U3WYECKHE CBOHCTBAa  (IUIOTHOCTb),  CTOMMOCTD,
MUHUMaJbHasi TOKCHUYHOCTb, OTCIOJ]Ja — BEJIMYMHA PACTBOPUMOCTH B BOJHOM (a3se,
XUMHUYECKass W THAPOJUTUYECKas YCTOMYMBOCTh.  [IpuMepbl HKCTpareHTOB, LIMPOKO
MPUMEHSIEMbIX B TEXHOJOruu. PazbaButenu skcTpareHToB. TpeOoBaHUS K MX CBOMCTBaM.
KomnonaHo-xuMuyeckue acnekTbl SKCTPaKIUOHHBIX IpoleccoB. Bo3MOXKHOCTh MOSBIIEHUS
«rpethert ¢asp». OTauune «TpeTbeil (ha3bl OT MOSABIAIONIMXCS HA TpaHUIlEe paszjaena Qa3
Mex(pa3Hubix oOpa3zoBanuii. MoaudukaTopsl. DKCTpaKIUsg W3 MHOTOKOMIIOHEHTHBIX
pacTBopoB. BnusHue mnpupoabl (OHOBONM MHHEpPAIbHONW KUCIOTHI Ha CEIEKTUBHOCTH
9KCTpareHToB. BiusHue koHuEHTpanuu (HOHOBOWM KHCJIOTHl HAa H3BJIEUYEHHUE METAJUIOB.
DKCTpakius M3 pPacTBOPOB, MHOIOKOMIIOHEHTHBIX IO MeETaly. YCJIOBUS M IPHUYMHBI
YBEJIMUYEHUS IKCTPArupyeMOCTH OJHOTO M3 KOMIIOHEHTOB WJIM €€ I0JABJICHUS B PE3ysbTare
HaJIM4us JPyroro MeTaa.

Monyns 6

DKCTpakuus METalIOB B YCIOBUAX OTIMYMS OT Hambojee paciupoCTpPaHEHHOM
nByX(ha3HOW CUCTEMbl  «BOJHBIH pacTBOp coJied MeTaljla — OpraHUYecKUil pacTBOp
skcTpareHTay. TBOKChl M wuMmpersarel. OKCTpakiuss B MHOXXECTBEHHbBIE SMYJIbCHH.
[leprpakrop. KoHueHTprupoBaHUe 1I€7€BOTO 3JIEMEHTA B PE3yJbTaTe TPAHCIOPTHOM peakiuu
IIpU IIEPEHOCE Yepe3 TBEPAyI0 MeMOpaHy, COJIEpKallyl0 PaCTBOPEHHBIN 3KCTpareHr, B a3y,
COJIEpXKAIIYI0 peIKCTparupyomuii peareHT. CBepXKpUTHIECKast (PIIFOMIHASI SKCTPAKIIUS.

4. O0beM yueOHOM THCUMIITHHBI

B
Buner yue6HOM paboThI 3a4ETHBIX B akanem.
SIMHATIAX Hacax

OO0uiasi TPy10€eMKOCTh AUCHUIIMHBI 110 Y4eO0HOMY IUIaHYy 3 108
KonTaktHas pa6ora (KP): 1,2 48
Jlexkun 0.4 16
[TpakTueckue 3anstus (113) 0,8 32
JlaGopatopHbie 3aHATHUS YUeOHbIM NAAHOM He NPEOdYCMOMPEHbl - -

CamocrositesbHas padora (CP): 1,7 60
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Bua koHTpoJIsi: 3auer - 3ayer
B
. B actponom.
Bunel yue6HOM paboThI 3a4ETHBIX
gacax
SIMHATIAX
OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4e0HOMY TUIAHY 3 81
KonrTaktHas padora (KP): 1,2 32,4
Jlexuu 0.4 10,8
[TpaxTnueckue 3anstus (113) 0,8 21,6
JlaGoparopHsbie 3aHATHUS VUEOHbIM NIAHOM He - -
npeoycCmMompeHtbl
CamocrositesabHas padora (CP): 1,7 45,9
Bua koHTpoJIsi: 3auer - 3ayer

AHHOTANUA padoyeid MPOrpaMmMbl AUCUUIIMHbBI
«HerpaguuuoHHas nepepadoTka peAKoMeTaNIbHOIO chipbs» (b1.B./[B.05.02)

1. Heab AUCUMIIIUHBI:

3HaHMsl, TOJY4YEHHbIE B paMKaX JIUCUUIUIMHBI, OYIyT COAECHCTBOBATH KPUTHUYECKOMY
OCMBICJICHUIO OyIyIIMMH CIIELMATUCTAMH BO3MOKHOCTEH HM3BECTHBIX TEXHOJIOTMUECKHUX CXEM
MIPOM3BOJICTBa KOHCTPYKLUMOHHBIX M TOIUIMBHBIX MaTepUajioB JIs SAJEPHONH SHEPreTUKU U
pa3paboTKe NPUHIMITUAILHO HOBBIX CX€M, HHTCHCU(DUKAIIUS BaXKHEUIINX FOJIOBHBIX OINEpaluii B
KOTOPBIX — Pa3j0KEHHUs U BhILEIaYMBaHus OyJeT HallpaBjieHA Ha CHIDKEHHE UX MaTepualo- u
SHEProeMKOCTH, COKpallleHUs JUINTEIbHOCTH U T.I. HAa OCHOBE TAaKOro MeEToJa, Kak
MEXaHUYeCKas aKTHBAalMsL.

2. B pesyabraTre uH3y4YeHHS] JUCHHUILVIMHBI O0y4Yawlnuiicd MO0 mporpamme
CHEHATUTETA H0JIKEeH:

o0naaTh ciaeIyroIUMH

OobmenpogeccuonanbHpiMu kKoMnereHuusamu (OIIK):

CIIOCOOHOCTBIO HMCIOJIb30BaTh MaTEMaTHUUECKUE, €CTECTBEHHOHAYUHbIE U MHKEHEPHbIE
3HAHMS JUIsl pelieHus 3a1au cBoel mpodeccuonanbHon aestenbHocT (OIIK-1)

IIpodeccuonanbubie komnerenuun (I11K):

CHOCOOHOCTBIO OCYILIECTBIISATh TEXHOJIOTMUECKUI IPOLIECC B COOTBETCTBUHU C
perjaMeHTOM U UCHOJIb30BaTh TEXHUYECKHE CPEACTBA JUIsl U3MEPEHUS OCHOBHBIX IapaMETPOB
TEXHOJIOTHYECKOI0 Mpoliecca, CBOUCTB chlpbs U npoaykuuu (I1K-1);

CIIOCOOHOCTBIO aHAIM3UPOBATH TEXHOJOTMUECKUN MPOIIECC, BBIABIATH €r0 HEAOCTaTKU
U pa3pabaTbIBaTh MEPOIPUATHS 1O ero coBepiieHcTBoBanuto (11K-3).

B pe3synprare nu3ydeHuss JUCHUILIMHBI CTYACHT JO0JKEH:

3HATh:

® AJITOPUTM U clielu(UKY OPraHU3alMH CXeM IepepadOTKH PeAKOMETAIUIBHOTO ChIPhS;

® COBPEMEHHOE H3MEJIbYUTENIbHOE O00O0pYyJOBaHHE M pealu3yeMblii B HEM BUJ
MEXaHUYECKOTO BO3ACUCTBUS;

yMeTh:

® [IPOBOJIUTH ITOMCK HAYYHO-TEXHUYECKON Y IAaTEHTHOM JINTEPaTyphl;
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® 000CHOBaTh BBIOOP U PEKHUMBI PAOOTHI H3MEIBUUTEIBHOIO OOOPYAOBAHUS JUIS
MIPOBEJICHUSI MEXaHUYeCKON (MEXaHOXMMHYECKOW) aKTUBAaIlMM MUHEpaja C Y4eTOM €ro
KPUCTAJUIMYECKOUN CTPYKTYPBI;

e yuHTepnperupoBatb pesyapratel POA, JITA m ap. MEeTonoB, HCHOJIB3YEMBIX JUIS
aHaJIM3a U3MEHEHN B KPUCTAIUIMYECKOHN CTPYKType nox AeicteueM MA

BJIAJIETh:

e HaBbIKaMM IpakTtudyeckoro npumenenus B YHUPC, numiomHoil pabote ammapaTos
JUIE MEXaHWYECKOM aKTHBAIMM JUIsl HHTEHCU(UKAMU METOJOB Pa3JIOKEeHUs, BbIIIEIauUBAHUS
PEAKOMETAJUIBHOTO ChIPhSl WIIM MEXaHOXUMHMUYECKOTO CUHTE3a COSAMHEHUN PEIKUX METAJLIIOB

3. Kparkoe coaepkanue JUCHHMILIAHBI:

Monyns 1. BBenmenwme, menm u 3amadu Kypca. TepMHHBI M OCHOBHBIE IOHSATHUSA
aKTUBALUU U3MENbYeHHEM (MeXaHn4YecKoM akTuBanuu, MA).

1.1. O6mue Bompockl MEXaHMYECKOW AKTHBAILMU TBEPIBIX TeJl. TepMHUHBI «Tpydoe»,
«CpeHEe», KTOHKOE» U «CBEPXTOHKOE» n3MelibueHue. [1oBblenne peakiinoHHON CriocOOHOCTH
BEIIIECTB B 3aBUCUMOCTH OT Xapaktepa (pexkuma) BO3ACHCTBUSA pabOUYMX TENl — HCTUPAOIINM,
BUXPEBOM, yIapHbIN U T.J. (TUNA anmnapara-u3Menbuntess). [IoHaTus MexaHuueckas akTUBaLUs
U MeXaHOXMMHUYEcKas aKTUBalMs. XUMHUYECKas CBA3b B TBepAbIX Tenax. CpeaHuil pasmep
YacTHUll, yJelbHasl MOBEPXHOCTh. Pa3mMepbl KpUCTAUIUTOB (00JIaCTH KOTEPEHTHOI'O PacCEsHMUS,
OJIOKH MO3auKH), MUKpoAepopMannu Kpuctauindeckon pemetku. Iddext Xoasamta. Teopus
MEXaHOXMMMUYECKUX IpolieccoB. Mojenn akTuBauuu (CTaTucTUYecKasl, JUHAMHUYEcKas U Jp.),
MOJIENU pacrpeaenaeHus (OLEeHKHU) SHEPruy, HAKOIJIEHHOW TBEPABIM TEJIOM IMPU MEXaHUYECKOU
aKTUBALIUU.

1.2. CtpykTypHble U3MEHEHUS KpUCTAINIMYEeCKUX Tea nox aeiicrBueM MA «Cyxoe» u
«MOKpO€» U3MeJbueHUue. BiusHue oTHOIIEHHUST Macchl pabodux Tell K Macce 00pabaThiBaeMOro
MaTepuaia; MaTepuall, reoMeTpusi pabodux Tell U Ipyrue GpakTopsl.

Monynb 2. 9¢¢GeKTUBHOCT Pa3JIMYHOIO TUIIA ANNapaToB U PEKUMOB U3MEIbUEHUS.

2.1. KoHCTpyKTHBHBIE OCOOEHHOCTM Haubojiee pPacIpOCTPAHEHHBIX aIllapaToB-
u3MenpuuTenen (MenbHULbl: OapabaHHble, TpyOHbIE, BUOpAIIMOHHbBIE TPYOHBIE, IJIaHETapHBIE,
KOJIbLIEBBIE CTHPAIOLIUE, JE3UHTErpaTop, aTTPUTTOP, JIMHEHHBIA MHIYKIIMOHHBIN BpaliaTteib U
Ip.). DHEPreTUYCCKUN MTPUHITUTT KJIacCU(PUKAIIUU allapaToB.

2.2. Bausaue cnocoba  paspylieHHs Ha  (U3HKO-XMMHYECKOE  COCTOSTHUE
KPUCTAJJIMYECKHUX BEIIECTB ¢ OIM3KMMHU BETMUYUHAMU YJIEIbHON NOBEPXHOCTH IIPU U3MENbYEHUH
B ammaparax pa3JIMYHbBIX TUIIOB (Ha MpHUMepe KBapleBOro mnecka). MakTopbl, BIUSIOLIUME Ha
3¢ (GEeKTUBHOCTh MEXaHUYECKOTO BO3JEHCTBUS B pa3jMYHbIX MenbHHLAX (paboThl XoJgakoBa U
Xeerna).

Monyns 3. MeTosl uccneoBaHusl aKTUBUPOBAHHBIX MUHEPAJIOB.

3.1. TlpsiMble METOIbI HUCCIICNOBAHHS AKTHBUPOBAHHBIX TBEPJBIX BEIICCTB: MPSMBIC
(kamopumerpuueckue uamepenus, POA, JITA, OIIP, UK-, meccOayspoBcKasi CIEKTPOCKOIHUS H
7p.);

3.2. KocBeHHBIE METO bl MCCIICIOBAHMS aKTUBHUPOBAHHBIX TBEPBIX BEIICCTB (KUHETHKA
B3aMMOJICHICTBUSI MCXOJHBIX W AKTUBHPOBAHHBIX TMPHU PA3THYHBIX PEKUMAX MEXaHUYECKOU
00pabOTKU TBEPIBIX TEJI C PEareHTaMHu);

Monyne 4. IlpumeHeHHe MEXaHMYECKOW aKTHUBAallMM B IIpoleccax pas3iioKeHUs
MUHEPAJIOB CIIEKAaHUEM.

4.1. BnusHue pPEXKUMOB «CYXOTO» M «MOKpPOTO» H3MeNIbueHHUs (aKkTUBaLUU) B
HeHTpoOexxHoil muaHetapHoil MmenpHune (LIIM) muXTHl IUPKOHOBOIO KOHIIEHTpaTa C
KapOOHATOM KaJIbLIMsI Ha CTETIEHb Pa3JIokKEeHUs LIMPKOHA MPU CIIEKaHUU.

4.2. BnusiHue npeIBapUTebHOM MEXaHUYECKOW aKTUBAllMU LIHPKOHOBOIO KOHIIEHTpATa
Ha pa3JIokKEHHUE €ro CIeKaHUEM € reKcaQTOPOCUIIMKATOM KaJIHsl.
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Monyne 5. IlpuMeHeHue MeXaHMYECKOW aKTUBAllMM B Ipolieccax Cylb(paTh3aluu
PEAKOMETAJUIBHOTO CBIPBS.

5.1. Bnusaue tuna aktuBaropa (OU-2, AI'O-2) Ha CTpyKTypHbIE H3MEHEHUS
OajgnenenTta W €ro peakUUOHHYI0 CHOCOOHOCTh Ipu cyibdaTtuzauuu. HHTeHcupukanus
mporuecca.

5.2. BnusiHue ycnoBUM MEXaHMYECKOW akTUBalMU B akTuBarope OM-2 Ha moBbllIeHUE
pEaKMOHHON CIIOCOOHOCTH TAHTAJO-HUOOATOB (IUPOXJIOP, TAHTAIUT, KOJTYMOUT, BOJUKUHUT) B
MpoIiecce X CyJb(aTUu3ammu.

5.3. BausiHMe MeXaHMYECKOW aKTHBAIMs Ha PEAKIMOHHYIO CIIOCOOHOCTBH CIIOMCTBIX
CHJIMKATOB (Ha MpuMepe JENUI0JIUTa) NP CylIb(paTHU3aluu.

Mogayns 6. [IpuMeHeHHe MeXaHWYECKOW AaKTHUBAIIMM B IPOIIECCAX BBINIETAYMBAHUS
PEAKOMETAJUIBHOTO CBIPBS.

6.1. Bmusinue MA Ha peakIMOHHYIO CIIOCOOHOCTH MO OTHOIIEHWIO K MHHEPATIbHBIM
KHUCJIOTaM LUPKOHOCWJIMKATOB C Pa3HbIM THUIOM KPUCTAJUIMUECKOM CTPYKTYphl (Ha mpumepe
OCTPOBHOI'O CHJIMKaTa LIMPKOHA U CJIOUCTOTO LIMPKOHOCUJIMKATA 3B/INAIHUTA).

6.2. BiugHue THma amnmapara M YCJIOBUM  MEXaHMYECKOM aKTHBAllUM Ha
KPUCTAJIMYECKYIO CTPYKTYpy Oepuilia €ro M peakIMOHHYI0 CHOCOOHOCTH 10 OTHOUIEHHIO K
CEepHOM KHCJIOTE€ U BOJIb(PPAMUTO-IIEETUTOBBIX KOHIIEHTPATOB IIPH aBTOKJIABHO-COJJOBOM
BbIIIIEJIAYMBAHUH.

6.3. ConbBOMETaUNIyprUuecKUe BapUaHThl MEepepaboTKU MeXaHOAKTUBHPOBAHHOTO
PEAKOMETAUIBHOTO ~ MUHEPAJbHOTO M TEXHOTEHHOTO  ChIpbsl  (BAMAIMUT,  KOJYMOMWT,
0TpaboTaHHBIE KaTaIU3aTOPhI).

Monaynes 7. MexaHOXMMHMYECKHE pEAaKIUU B HEOPraHWYECKHX CHUCTEMAax.
MexaHOXMUMHUYECKUE METOJAbl IMepepadOTKH PEIKOMETAIIIBHOIO Chipbsi (u3BieueHue P30 u3
OacTtHe3uTa; BoJbppaMa U3 MEXaHOXMMHYECKM  MOJIU(PUIMPOBAHHOTO  BOJb(PAMUTA;
U3BJICYEHUE KOMIIOHEHTOB HWTTPUN-AJIIOMHMHMEBOIO TIpaHaTa M3 OTXOJOB IPOU3BOJCTBA) U
MEXaHOXMMHMYECKUI CUHTE3 COCIUHEHNN PEAKUX METAILIOB.

4. O0beM yueOHOMH THCHMILTHHBI

. B B akagem.
Bunel yue6HOM paboThI 3a4ETHBIX
SIMHUTIAX Hacax
OO0u1asi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 3 108
KonrTaktHas pa6ora (KP): 1,2 48
Jlekun 0.4 16
[Tpaxtuueckue 3anstus (113) 0,8 32
JlaGopatopHbie 3aHATHUS YUeOHbIM NAAHOM He NPEOdYCMOMPEHbl - -
CamocrositesbHas padora (CP): 1,7 60
Bua koHTpoJIsi: 3auer - 3auyer
B
Buner yue6HOM paboTh 3a4ETHBIX B actporowm.
SIMHUTIAX Hacax
OO0uiasi TPy10€eMKOCTh AUCHUIIMHBI 110 Y4e0HOMY TLUIAHY 3 81
KonrTaktHas pa6ora (KP): 1,2 32,4
Jlexuu 0.4 10,8
[TpaxTuueckue 3anstus (113) 0,8 21,6
JlaGopartopHbie 3aHATHUS YUeOHbIM NIAHOM He NPEO)YCMOMPEHbl - -
CamocrositesbHas padora (CP): 1,7 45,9
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Bun KOHTPOJIsA: 3a4€T - 3adger

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«XuMHS U TEXHOJIOTUSI HMPKOHUS U TadHUS»
(b1.B./1B.05.3)
1. Heap aucuuniauHbl: GOpMUPOBAHUE 3HAHUA 00 0COOCHHOCTSIX XMMUYECKOTO TIOBEACHUS U
IIPOLIECCOB pa3/IeleHUs HUPKOHUS U raHUS C LIEJIbIO MOJIyYEHUS! HUPKOHUS AIEPHON YUCTOTBHI.

2. B pesyabrare M3ydYeHHs NUCHHUILUIMHBI 00y4aloluiics MO0 NMporpamMme cleluaJIHTeTa
JOJIKeH:
001a0amb C1e0YIWUMU KOMNEMEHYUSMU.

CIIOCOOHOCTBIO HUCIOJIb30BaTh MaTeMaTUYECKUE, €CTECTBEHHOHAYYHbIE U HH)KEHEpPHBIE
3HAHMS JUIsl pelieHus 3a1a4 cBoel mpodeccuonanbHon aestenbHocT (OIIK-1)

CIIOCOOHOCTBIO  OCYILECTBIISITh  TEXHOJIOTUYECKUI IpollecC B  COOTBETCTBUU C
perjaMeHTOM M HCIOJIb30BaTh TEXHUYECKUE CPEACTBA JJIi U3MEPEHHUS OCHOBHBIX MAapaMeTpPoOB
TEXHOJIOTHYECKOI0 Mpoliecca, CBOUCTB chlpbs U npoaykuuu (I1K-1);

— CIOCOOHOCTHIO aHAJIM3UPOBATH TEXHOJIOIMUECKU MPOLIECC, BBISBIATH €r0 HEJIOCTATKU
1 pa3padaTbIBaTh MEPOIPUATHS 1O ero coBepiieHcTBoBanuto (11K-3).

B pe3yabTare u3yyeHus: AUCUMIIIMHBI BHINYCKHHUK [10JI7KeH:

3HaAMb:

OCHOBHbIE PUPOJHBIE UICTOYHUKHU LIUPKOHUS U radpHUs

croco0Obl 00oTaIeHUS Py

ymemu:

OTPEJEIIATh OCHOBHBIE ITapaMETPhbl TEXHOJOTMUYECKUX CXEM Pa3JI0KEHHS pyJHBIX KOHIIEHTPATOB,
OCYIIECTBIISATH BBIOOP TEXHOJOTHYECKOW CXEMBI TIPOLIECCOB pPa3IeiCHUS

enademu:

METO/IaMHU pacyeTa mapaMeTpoB TEXHOJIOTMYECKUX MPOIIECCOB pa3esieHus IUPKOHUS U Ta(HUSL.

3. Kparkoe coaep:kaHue Q1M CHUNJIMHBI:

Ha ocHoBanuu mupoxoro (pakTuyeckoro Marepuasia JAealTcsl BBIBOJBI O COOTHOLUICHUH
MapaMeTpoB, OMNPEACIAIONINX XUMHUYECKHE CBOMCTBA W OTHOCHUTEIBHYIO KOMILIEKCYIOIIYIO
COCOOHOCTP HWOHOB LHMPKOHMS W TadHUA: HOHHBIE PAIWYChl, MOTCHIUAIBl HOHHU3AINH,
AJIEKTPOOTPULIATENILHOCTD U T.II.

PaccmoTpensl 0OCHOBHBIE MPUPOIHBIE HCTOYHUKH 000UX 3JIEMEHTOB (LIMPKOH, Oa/1eTIeuT,
9BJIMAJIUT), CIIOCOOBI 00OTAICHUS PY/I.

[IpuBoasiTCS OCHOBHBIE TApaMETPhl TEXHOJOTUYECKHX CXEM Pa3joXEHHUs PYyIHBIX
KOHIICHTPATOB (KUCIOTHBIC, IIEJIIOYHBIC, CIIEKaHHWE, XJIOPUPOBAHHME), a TAKKE OCHOBBI H
TEXHOJIOTUYECKHE CXEMBbI MPOIECCOB pa3fefieHusl (KpUCTaJIM3alus, cojeBas peKThduxarus,
copOI1Ius, SKCTPAKIIHS).

OcaemaroTcst BONPOCH pa@UHUPOBAHUS M TUIABKM METAJUIOB, UX SIICPHBIC U HESJICPHbBIC
00JacTy NPUMEHEHHUSL.

4. O0beM y4eOHOH THCHHIJIMHBI

. B B akagem.
Buner yue6HOM paboThI 3a4ETHBIX
yacax
SIMHUTIAX
OO0uiasi TPy10€eMKOCTb AUCHUIJIMHBI 110 Y4eO0HOMY IUIAHYy 3 108
KonTaktHas padora (KP): 1,2 48
Jlexkun 0.4 16
[TpakTnueckue 3anstus (113) 0,8 32
JlaGopatopHbie 3aHATHUS YUeOHbIM NAAHOM He NPEO)YCMOMPEHbl - -
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CamocrositesbHas padora (CP): 1,7 60

Bua koHTpoJIsi: 3aueT - 3auyer
B
. B actponom.
Buner yue6HOM paboOThI 3a4ETHBIX
yacax
SIMHUTIAX
OO0uiasi Tpy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY IUIAHY 3 81
KonrTaktHas pa6ora (KP): 1,2 32,4
Jlexuu 0.4 10,8
[TpaxTuueckue 3anstus (113) 0,8 21,6
JlaGoparopHsbie 3aHATHUS VUEOHbIM NIAHOM He - -
npeodycmMompeHtbvl
CamocrositesbHas padora (CP): 1,7 45,9
Bua koHTpoJIsi: 3auer - 3auyer

AHHOTaNusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«MaTemaTn4yeckoe MoOeTMPOBaHUE IKCTPAKLIIMOHHBIX PABHOBECHI»
(b1.B./1B.05.4)

1. Henb IMCUMIUVIMHBI: HCIOJb30BAHUM YPAaBHEHUW KIACCUYECKOM XHMHUYECKOMN
TEPMOJIMHAMUKH BOJHBIX PACTBOPOB AJIEKTPOJIMTOB U OPraHMYECKUX PacTBOPOB HKCTPAr€HTOB U
AKCTPArupyeMbIX COCAMHEHUN JUIsl ONIPEeIEICHHUs] XUMUU SKCTPAKIMH, COCTaBa 3KCTParupyeMbIxX
KOMILJIEKCOB U pacdyera TEPMOJAMHAMUYECKUX KOHCTAHT pACIpeleieHHs] WIM SKCTPAKIHUH B
COOTBETCTBUU € 3aKOHOM JelcTByromux Macc (3IM), 3anucaHHbIM B Te€pMUHAX aKTUBHOCTEN
KOMITIOHEHTOB.

2. B pesyabraTre uH3y4YeHHS] JUCHUILVIMHBI O0y4YalIlnuiicd MO0 Mporpamme
CIEeNNATUTETA J0JI/KEeH:
001a0amb C1e0YIWUMU KOMNEMEHYUSMU.

- CHOCOOHOCTBIO HUCII0JIB30BATh MaTEMaTUYECKHE, €CTECTBEHHOHAYUHbIE U UHKEHEPHBIE
3HAHMS JUIsl pelieHus 3a1a4 cBoel mpodeccuonanbHon aestenbHocT (OIIK-1)

- CIHOCOOHOCTBIO OCYLIECTBJISITH TEXHOJIOTMUECKUH MPOILECC B COOTBETCTBUM C
perjaMeHTOM M HCIOJIb30BaTh TEXHUYECKUE CPEACTBA JJIi U3MEPEHHUS OCHOBHBIX MAapaMeTpoB
TEXHOJIOTHYECKOI0 MpoLecca, CBOUCTB chlpbs U npoaykuuu (I1K-1);

— CI0COOHOCTHIO aHAJIM3UPOBATH TEXHOJIOIMUECKUN MPOLIECC, BBISBIATH €r0 HEJIOCTATKU
1 pa3padaTbIBaTh MEPOIPUATHS 1O ero coBepiieHcTBoBanuto (11K-3).

B pe3yabTare u3ydeHus: AUCUMIIIMHBI BHINYCKHHUK J10JI7KeH:
3Hamy:

- TEPMOJIMHAMUKA BOJIHBIX PACTBOPOB 3JIEKTPOIUTOB,

- MEXaHU3MbI 3KCTpaKUuu: (prU3NUecKoe pacipeieleHue, MPUCOEIUHEHNS — COJIbBATHBIN U
TUAPATHO-COJIbBATHBIN, aHHOHOOOMEHHBIN U KaTHOHOOOMEHHBIH,

- KOMITBIOTEPHOE MOJEIMPOBAHNUE IKCTPAKIIMOHHBIX PABHOBECHIA;
ymembp:

- OIIpENIeNATh COCTaB SKCTPArupyeMbIX COEAMHEHUN HAa OCHOBE YpaBHEHHM MeToAa (pusuko-
XMUMHMUYECKOTO aHaJIN3a, 3alIMCAHHBIX B TEPMUHAX AKTUBHOCTU KOMIIOHEHTOB;

enademo:

- METOJaMH SKCIIEPUMEHTAIILHOTO OIpe/IeeHHsI THApaTallii KOMIIOHEHTOB OpPraHU4eCKOIro
pacTBopa,

-METOJJaMH pacyeTa dKCTPAKUUU PEIKUX JIEMEHTOB OMHAPHBIMU SKCTPareHTaMu U CUHEPreTHON
HKCTPAKIIMHN CMECSIMH JIBYX IKCTPAreHTOB.
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3. Kparkoe coaep:kaHue QM CHUNJIMHBI:

OmnpeneneHre M pacueT aKTUBHOCTH U KO3(PPUIIMEHTOB aKTUBHOCTHU AIIEKTPOJIUTOB B
BOJHBIX OHMHApHBIX pacTBOpax. Teopus H30aKTUBHBIX pPACTBOPOB 3JIEKTPOJUTOB. Pacuer
aKTUBHOCTH U KO3((ULHUEHTOB aKTUBHOCTHU 3JIEKTPOJIMTOB B MHOTOKOMIIOHEHTHBIX pacTBOpax
Ha OCHOBE YpaBHEHUH TEOPHUHM H30aKTUBHBIX pacTBOpoB. OmnucaHue mNporpamMmbl pacyeTa
K03((UILIMEHTOB aKTUBHOCTH U aKTUBHOCTH BOJbl B OuMHapHbIX pactBopax APREL. Onucanue
IpOorpaMM pacuera IUIOTHOCTH CMEIIAHHBIX pacTBOpPOB, KO3()(PUIIMEHTOB aKTUBHOCTH H
aKTUBHOCTH BOJIbl B MHOTOKOMIIOHEHTHBIX BOJHBIX pacTBopax PLOTNOST u ZDAN.

'mpparanpss  SKCTPAareHTOB M 3KCTPATHPYEMBIX COCIMHEHHM PEIKHX 3JEMEHTOB B
OpraHMuyeckux pactBopax. OrmpeneneHue CTEXMOMETPUYECKOW U HECTEXMOMETPHUYECKON
TUApATalliy, CTEIEHN THUapaTanuu. MeTroasl pacyeTa JMHEWHBIX W HEIMHEHHBIX H30TEPM
rupaTaliy, CTEXHOMETPUUYECKUX U HECTEXMOMETPUYECKHX CTerneHed ruapartauuu. OnucaHue
IIpOrpaMMbl pacdera HecTexu omeTrpuueckux creneHeil ruapataunun HYDRA. Onpenenenue
aKTUBHOCTH U KO3(PQUIIMEHTOB aKTUBHOCTH JIKCTPAareHTa M 3KCTPArupyeMOro COEJUHEHHS B
OopraHuyeckou gase.

CuHepretHasi SKCTpakIusi CMECSMU [JBYX OKCTpareHToB. buHapHas sKcCTpakuus.
Omnpenenenre U30TEPM pacIipeieIeHHsI 1 U30TEPM IKCTPAKIIMH, a TAKKE TEPMOJIUHAMUUECKUX U
KOHLIEHTPALIMOHHBIX KOHCTaHT paclpeaeseHuss U HKcTpakuuu. BbsiBon ypaBHenuin 3/IM,
ONMCBIBAIOLINX U30TEPMBI PACTIPEIEICHUS U SKCTPAKIIMY 110 Pa3JIUYHbIM MEXaHU3MaM.

@U3NKO-XMMHUYECKUI aHAIN3 OKCTPAKIMOHHBIX CHCTEM C YY€TOM THJpaTanuu
KOMIIOHEHTOB OpraHudeckoi ¢aspl. BbIBOJ ypaBHEHUN [Uid ONUCAaHUS MeETOJa CABUTA
PaBHOBECHS C yU€TOM aKTUBHOCTH KOMIIOHEHTOB BOJHOM M OpraHu4eckoi (asbl.

KomnprorepHoe MoaenupoBaHHE 3SKCTPAKLIUMOHHBIX DPABHOBECHM B CHUCTEMax OJUH
pacnpenenseMblii KOMIOHEHT — OJUH J3KcTpareHT. Omnucanue nporpammsel. [loaroroska
SKCINEPUMEHTAJIbHBIX JaHHBIX s pacueroB mno nporpamme EXTREQ. Ilposenenue
MIPEIBAPUTENIbHBIX PACYETOB AKTUBHOCTH KOMIIOHEHTOB BOJHON (a3pl € HCIOJIb30BAaHUEM
nporpamMm APREL, PLOTNOST u ZDAN. [Ipumepsl pacueTa 3KCTPaKLUHOHHBIX paBHOBECUI
PEAKHUX IEMEHTOB C YeTBEPTUUHBIMU aMMOHHUEBBIMU COJISIMU IO Pa3IMYHBIM MEXaHU3MaM.

KoMmmbroTrepHoe MoaenMpoBaHUE SKCTPAKLIMOHHBIX pPaBHOBECHUH B cHUCTEMax OJMH
pacnpenenseMblii KOMIIOHEHT — JBa JkcTpareHTa. Onucanue mnporpammbl EXTREQ-2.
[loarotoBka 5SKCHEpUMEHTANbHBIX JaHHBIX [uisi pacyetoB 1o mnporpamme EXTREQ-2.
[IpoBenenue mnpeaBapUTENbHBIX pPACYETOB AKTUBHOCTH KOMIIOHEHTOB BOJHOM (a3bl ¢
ucnosb3oBanueM nporpamm APREL, PLOTNOST u ZDAN. Ilpumeps! pacuera 3KCTpakuuu
PEAKHX 3JIEMEHTOB OMHAPHBIMU 3KCTPAareHTaMH W CHUHEPreTHOW SKCTPaKUUU CMECSIMHU JBYX
skctpareHToB. [Ipumenenue nporpamm EXTREQ u EXTREQ-2 mis MmonennpoBaHusi CIOKHBIX
AKCTPAKIIMOHHBIX PABHOBECHM U ONPEIEIEHUS XUMHUU SKCTPAKIIUU B U3y4AEMBbIX CHCTEMaX.

4. O0beM y4eOHOH THCHHIJIMHBI

. B B akagem.
Buner yue6HOM paboThI 3a4ETHBIX
yacax
SIMHUTIAX
OO0uiasi TPy10€eMKOCTh AUCIHUIIMHBI 110 Y4€0HOMY ILUIaHY 3 108
KonrTaktHas padora (KP): 1,2 48
Jlexkun 0.4 16
[TpaxTuueckue 3anstus (113) 0,8 32
JlaGopatopHbie 3aHATHUS YUeOHbIM NAAHOM He NPEdYCMOMPEHbl - -
CamocrositesbHas padora (CP): 1,7 60
Bua koHTpoJs: 3auer - 3a4yer
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. B B actponom.
Bunel yue6HOM paboTh 3a4ETHBIX
yacax
SIMHUTIAX
OO0uiasi TPy10€eMKOCTh JUCHUIJIMHBI 110 Y4€0HOMY ILUIAHY 3 81
KonrTakTHas padora (KP): 1,2 32,4
Jlexuu 0.4 10,8
[TpakTnueckue 3anstus (113) 0,8 21,6
JlaGoparopHsbie 3aHATHUS VUEOHbIM NIAHOM He - -
npeodycmMompeHtbsl
CamocrositesbHas padora (CP): 1,7 45,9
Bua koHTpoJIsi: 3auer - 3auyer

AHHOTanusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«CopOunoHHbIe poLecchbl B TEXHOJOTUH PeIKHX 3JIeMEHTOB)»
(b1.B.[IB.05.5)

1. Heab aucuumiuHbl: copMUpPOBaTh y OyIYIIEro CHELUATNCTa JOCTaTOYHO IOJHOE
IIpe/ICTaBICHHE O COPOLIMOHHBIX MPOLIEcCcax MPOU3BOACTB PEAKUX JIEMEHTOB.

2. B pesyabraTre uH3y4YeHHUS] JUCHHUILVIMHBI O0y4Yawlnuiicd Mo Mporpamme
CIEeNNATUTETA JOJI/KEeH:
001a0amy C1e0YIWUMU KOMNEMEHYUSMU.

CIIOCOOHOCTBIO HUCIOJIb30BAaTh MaTeMaTUYECKUE, €CTECTBEHHOHAYYHbIE U HH)KEHEpPHBIE
3HAHMS JUIsl pellieHus 3a/1au cBoel mpodeccuonanbHon aestenbHocT (OIIK-1)

CIIOCOOHOCTBIO ~ OCYILECTBIISITh  TEXHOJIOTUYECKUH MpoOIlecC B  COOTBETCTBUU C
perjaMeHTOM U HCIOJIb30BaTh TEXHUYECKUE CPEACTBA JJIi U3MEPEHHUS OCHOBHBIX MAapaMeTpPOB
TEXHOJIOTHYECKOI0 Mpoliecca, CBOUCTB chlpbs U npoaykuuu (I11K-1);

— CIOCOOHOCTHIO aHAJIM3UPOBATH TEXHOJIOIMUECKUN MPOLIECC, BBISBIATH €r0 HEJIOCTATKU
1 pa3padaTbIBaTh MEPOIPUATHS 1O ero coBepiieHcTBoBanuto (11K-3).

B pe3yabTare u3ydeHus: AUCUMIIIMHBI BHINYCKHHUK J10JI7KeH:
3HaAMb:
- COBPEMEHHYIO KJIacCHU(UKAIIIO COPOCHTOB,
- KHHETHUYECKHE MapaMeTpbl COPOLIMU U ITyTHU UX UHTEHCU(UKALINY;
- B3aUMOBJIMSIHME TPU COPOIIMH PEAKUX METAINIOB U3 MHOTOKOMIIOHEHTHBIX PACTBOPOB;
- COpOLIMOHHBIE U CEJIEKTUBHBIE CBOMCTBA COPOECHTOB;
ymemu:
- oA00paTh MOAXOIANINI COPOEHT /1J1s BHINOJIHEHUS [TOCTABJICHHOM 3a/1a4ll U3BJICUEHUS U
KOHLIEHTPUPOBAHUS ONPENIETICHHOTO PEIKOr0 MeTaljla UM pa3/ieieHus OJMU3KUX 10 CBOMCTBaM
PEAKUX METAJIOB;
- HaXOJIUTh ONTUMAaJIbHbIE YCIOBHS MPOBEACHUS COPOLMOHHBIX ITPOLIECCOB;
enademo:
- METOJaMHM pacuera napaMeTpoB COpOLMOHHOTO Ipoliecca.

3. Kparkoe coaep:kaHue IMCUMIIJIMHBI:
BBenenue.

O3HakoMJICHUE CTYJICHTOB C COPOIMOHHBIMH MPOIECCAMU, UCIIOJIb3YEMBIMHU JJIS1 TPOBEICHHS
TUAPOMETAJUTYPTHUYECKUX MTPOU3BOJICTB PEAKUX IJIEMEHTOB;

O3HakomIiIeHHE CTYICHTOB C IPUHIIMIIAMHU BEIOOpA COPOEHTOB 11 KOHKPETHOTO
TEXHOJIOTHYECKOI0 MPOLIECcCa;

O3HakoMjieHHE C HWHXCHEPHBIMA METOJaMH  pacyeTa COpPOIMOHHBIX TIPOIIECCOB,
HCIIOJIb3YEMBIX B TEXHOJIOTHHU PEIIKHX AIEMEHTOB.

4. O0beM y4eOHOH TUCHHIJIMHBI
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B
Buner yue6HOM paboThI 3a4ETHBIX B axazeu.
SIMHUTIAX Hacax
OO0uiasi TPy10€eMKOCTh JUCHUIJIMHBI 110 Y4€0HOMY ILUIAHY 3 108
KonrTakTHas padora (KP): 1,2 48
Jlexkun 0.4 16
[TpakTnueckue 3anstus (113) 0,8 32
JlaGopatopHbie 3aHATHUS YUeOHbIM NAAHOM He NPEO0YCMOMPEHbl - -
CamocrositesbHas padora (CP): 1,7 60
Bua koHTpoJIsi: 3auer - 3ayeT
B
. B actponom.
Bunel yue6HOM paboThI 3a4ETHBIX
SIMHUTIAX Hacax

OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4€0HOMY ILUIAHY 3 81
KonrTaktHas padora (KP): 1,2 32,4
Jlexuu 0.4 10,8
[Tpaxtuueckue 3anstus (113) 0,8 21,6
JlaGoparopHsbie 3aHATHUS VUEOHbIM NIAHOM He - -
npeodycmMompeHnbl
CamocrositesbHas padora (CP): 1,7 45,9

Bua koHTpoJIsi: 3auer - 3ayer

AHHOTanusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«MopaenpoBaHHe XMMHKO-TEXHOJIOIHYECKUX
MPOLECCOB B TEXHOJIOTUM MaTepUaioB coBpeMeHHoii sHepreTukm» (b1.B./1B.06.01)

1.enp AUMCHMILUIMHBI: T[OJIyY€HUE CTYAECHTaMU-CHEIHAIMCTaMU 3HAaHMA B 00J1acTH
KOMIIBIOTEPHOTO MOJICJIMPOBAHUS XMMHUKO-TEXHOJOTMYECKUX MPOLECCOB C IPUMEHEHHEM
COBPEMEHHBIX CUCTEM KOMIIBIOTEpHOU MaremaTuku, B yacTHOCTH MATLAB u VBA, a takxke
proOpeTeHne UMHU IPAKTHYECKHUX HABBIKOB pa3pabOTKU JaHHBIX KOMIBIOTEPHBIX MOJENEH C
OJIHOBPEMEHHBIM PELICHUEM 3aJ1a4 CTPYKTYPHOU U IapaMeTpUuecKoi UAeHTU(DUKALIUH.

B pe3yabTare oCBOeHHMS [MCHUILIMHBI O0y4YalUIWiici MO0 Nporpamme
CIEeNNATUTETA J0JI/KEeH:

001a0amsb CIEYIONUMHA KOMIICTCHITUSIMU

- CHOCOOHOCTBIO MCHOJIb30BaTh METO/Ibl MaTEMATHUYECKOTO MOJIEIMPOBAHUS OTJEIIbHBIX
CTaZuil M BCEro TEXHOJOTHYECKOro Ipolecca, K IMPOBEICHUIO TEOPETHYECKOro aHalu3a u
AKCIEPUMEHTAJIbHOM npoBepke afnekBaTHocTH Mozenu (OIIK-3);

— NPOU3800CMBEHHO-MEXHOLO2UYECKAs 0esIMeNbHOCb:

— CIOCOOHOCTBIO K  peHIeHHI0 NpO(eCcCHOHAIbHBIX  IPOU3BOJICTBEHHBIX  3ajady,
BKJIIOUAIOUIUX  Pa3pabOTKy  HOPM  BBIPAaOOTKM U TEXHOJIOTMYECKHX  HOPMAaTHBOB
pacxo/JOBaHUS ChIPbsl, MATE€PUAIIOB U HSHEPreTHMUECKUX 3aTpart, COBEPLICHCTBOBAHHE
KOHTpPOJIs TeXHOJIorndeckoro mporecca (11K-2);

— CIIOCOOHOCTBIO AHAJIM3UPOBATh  TEXHOJOIMUECKUH  IPOLECC, BBIABIATH  €ro
HEJO0CTaTKU U pa3padaTbiBaTh MEPONPUSTHS 110 ero coBepiieHcTBoBaHuIO (I1K-3);

— CIIOCOOHOCTHIO MPUHHUMATh KOHKPETHOE TEXHHUYECKOE PEIICHHE C YYETOM OXpaHbI
Tpyla, paIualMoOHHON 0€301IaCHOCTH U OXpaHbl OKpy»Karotei cpest (ITK-4);
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— CIIOCOOHOCTBIO K aHalIM3y CHCTEM aBTOMAaTHU3allMM IPOU3BOJCTBA U pa3paboOTKe
MeponpusaTHil o ux coepuieHcTBoBaHuO (I[1K-5);

— HAYYHO-UCCNIe008AMENbCKAS 0eAMENbHOCb!

— CIOCOOHOCTBIO K  pa3pabdoTKe IUIAaHOB UM IPOrpaMM  MPOBEACHUS  HAYyYHO-
HCCIIEIOBATENIbCKUX pa3pab0TOK, BBIOOPY METOJOB M CpeacTB pemieHusi HoBbIX 3agad (I1K-
9);

— CIIOCOOHOCTBIO CaMOCTOSITENIbHO BBIMOJIHATH HCCJIEIOBAHUSA C MCIIOJIb30BAaHUEM
COBPEMEHHOM  ammapaTyppl M  METOJIOB  HCCIEIOBaHUS B  o0iactTd  OOBEKTOB
npodeccHoOHAIIbHON  AESTENbHOCTH, IPOBOJAUTH KOPPEKTHYIO 00paboTKy pe3yibTaToB H
yCTaHaBIIMBATh aJiekBaTHOCTH Mojenel (I11K-10);

— TOTOBHOCTBIO HCIOJb30BaTh METOJ/bl OLIEHKH pUCKAa U pa3pabarbiBaTh MEpbI 10
obecrieueHnI0  0E€30MACHOCTH  pa3pabaThIBAa€MbIX HOBBIX TEXHOJOTHHA  OOpamieHus ¢
oObexTamu npodeccuonanbHon aestenpbHocTH (IIK-11);

— CIIOCOOHOCTBIO IPEICTABISITH PE3yJAbTaThl HCCIEIOBaHUS B (QopMax OTYETOB,
pedeparoB, mnyOnukanui U OyOJIMYHBIX  OOCYXKIEHHMH, CHOCOOHOCTH (POPMYIUPOBATH
MIPaKTUYECKHE PEKOMEHJIAIMHU 10 UCIOJb30BaHUIO PE3YJIbTaTOB HaydHbIX ucciaepoBanuit (I1K-
12);

— NPOeKmHas 0esmenbHOCIb.

— CIIOCOOHOCTBIO K MPOBEICHUIO aHAIN3a TEXHUYECKUX 33/1aHUN Ha NMPOEKTUPOBAHUE U
IIPOEKTOB C YYE€TOM CYIIECTBYIOLIErO0 MEXKIYHAPOJHOIO M HALMOHAJIBHOTO SIEPHOTO
3akoHoaarenbcTBa (I1K-18);

— CIIOCOOHOCTBIO K IPOBEIEHUIO NATEHTHBIX HCCIENOBAaHUM C IeNbl0 00ecrnedyeHus
MAaTEHTHON YMCTOTHI HOBBIX NMPOoeKTHHIX pemenuii (I1K-19);

— CIIOCOOHOCTBHIO K pa3pabOTKe HOBBIX TEXHOJOTMYECKHX CXEM Ha OCHOBE PE3yJbTaTOB
Hay4HO-uccaenoBaTenbckux padoT (I1K-20);

— CIIOCOOHOCTHIO MCMOJIB30BaTh CPEACTBA aBTOMATH3ALMHU IIPU MOJATOTOBKE MPOEKTHOM
nokymenTanuu (I1IK-21).

3nams:

— METOJAbl TMOCTPOCHMSI AMIUPUYECKUX (BEPOSTHOCTHO-CTATUCTHUUECKUX) U (PU3MKO-
XUMHUYECKUX (TEOPETUUECKUX) MOJIETICH XUMUKO-TEXHOJIOTHYECKIX ITPOLIECCOB;

— MeToJAbl UACHTU(UKAIIMK MATEeMAaTUYECKUX OINUCAHUN TEXHOJIOTMYECKUX IMPOIECCOB
Ha OCHOBE SKCIEPUMEHTAJIbHBIX TaHHBIX;

— METOAbl ONTHUMM3ALUMH XUMHKO-TEXHOJIOTMUECKUX IPOLECCOB C€ IMPUMEHEHHEM
SMIUPUYECKUX U/ MU PUBUKO-XUMHUYECKUX MOJIEIEH.

Ymemo:

MPUMEHSITh W3BECTHBIE METOJ/Ibl BBIYUCIUTENbHON MaTEeMaTUKd W MaTeMaTUYeCKOU
CTaTUCTUKH JUIsl PEIICHUs KOHKPETHBIX 33/Jay pacyera, MOACIUPOBAHUSA, UACHTUDUKALMKU U
ONTUMM3ALMK MPU HUCCIEAOBAHUHU, MPOEKTUPOBAHUU U YINPABIECHUHU MPOLECCAMH XUMHUYECKON
TEXHOJIOTUH, a TaKKe€ YMEThb MHCIIOJb30BaTh B CBOEM NPAKTUUYECKOW JIEATEIbHOCTH JUIS
JOCTHKEHHS 3TUX 11eJIell U3BECTHBIE MAKEThl IPUKIAIHBIX IPOrPaMM.

Braoemy:

METO/IaMU MAaTE€MaTH4YeCKOW CTAaTUCTHKU JJii OOpaOOTKH pe3ylbTaTOB aKTUBHBIX MU
MIACCUBHBIX SKCIIEPUMEHTOB, a TAK)K€ METOJaMU BbIUMCIUTEIbHON MaTeMaTUKH JJI pa3padoTKu
U pealin3aliy Ha KOMIIBIOTEPAX aJITOPUTMOB MOJICIMPOBAHUS, UACHTU(DUKALIMY U ONITUMU3ALUN
XUMMKO-TEXHOJIOTHYECKHX ITPOLIECCOB.

3. KpaTkoe coaep:kaHue JUCHUIINHBI:

3.1. OcHOBHbIE NMPUHIUIIBI KOMIIBIOTEPHOIO MOJEITUPOBAHUSA XUMHUKO-TEXHOJIOTHYECKUX
nporeccoB (XTII). Maremarndeckue SMIUPHYECKHE U MaTeMaTHUECKHE (U3HMKO-XUMUUYECKHE
MOJZENM U KOMIBIOTEPHOE MoJenupoBaHue. JleTepMUHUPOBAHHbIE U  BEPOSTHOCTHBIE
MaTeMaTH4ecKkue MoJienu. [IpuMeneHre MeTo 00Ty CUCTEMHOTO aHajIu3a Juls pelieHus 3a1a4
MojenupoBaHus. I[lpuMeHeHHe NpUHLMIIA «UEPHOTO SIIUKa» IMpU MaTeMaTHYECKOM
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MOJENUPOBAHNU. ABTOMAaTU3UPOBAHHBIE CUCTEMbI MPUKIAAHONW nHpopMaTtuku. Mepapxuueckas
CTPYKTypa XUMUYECKHUX MPOU3BOJCTB M HUX MareMaTudyeckux wmojenei. IIpumenenue
KOMITBPIOTEPHBIX MOJIEJeH XMMHUYECKUX IPOIECCOB JUId aHajiu3a, ONTHUMU3AIMM M CHHTE3a
XUMMKO-TEXHOJIOTHYECKUX cucTeM. OCHOBHBbIE MPHEMbl MAaTEMaTU4YECKOTO MOJEJIMPOBAHMUS:
SMIUPUYECKUHN, CTPYKTYPHBIA ((U3HKO-XMMHUYECKUN) U KOMOMHHUPOBAHHBIN (TEOPETUUYECKUIN).
[TocTpoeHnne cTaTM4ECKUX M AMHAMUYECKUX MoJenel. Pemenue npsameix 3agad. [IpoekTHbIA H
MOBEPOYHbIN (OLIEHOYHBIN) pacueT npoueccos. Pemienne obpaTtHbix 3anau. [lapamerpuueckas u
CTPYKTypHasi HJICHTHU(PUKALUs MaTeMAaTUYECKUX Mojeiei. YCTaHOBJEHHE aJeKBAaTHOCTU
MaTemMaTH4eckux  Mmojeneil. CrpaTeruss MNpPOBEACHUS  PACUETHBIX  HMCCIEIOBaHUM U
KOMITBIOTEPHOTO MOJEITUPOBAHNUS PEATILHBIX IIPOLIECCOB.

3.2.IlocTpoeHne SMIUPUIECKUX MOJIEIIEH:

e @opmynupoBKa 3aJauM aNMpPOKCUMAIUKM JAHHBIX JUISl ONHCAHUS SKCIEPUMEHTATbHBIX
3aBUCHMOCTEH W TMOJY4YEHUs SMIIMPUYECKUX MOJENel IpoueccoB. Buasl kpurepues
anmpokcuManuu. Kpurepuil MeTola HauMMEHbIIMX KBaaparoB. PemeHnme 3amaum
AnIIPOKCUMALMK U HEIMHEHHBIX M JIMHEHHBIX MO Iapamerpam Mojenei. MarpudHas
dhopMyTUPOBKA 3a7a4M ANMPOKCUMAINH. AHATUTHYCCKUN U aITOPUTMUYCCKUAN TIOIXO/IbI
JUId peuieHus 3a/Jadd anmpoKCHUMAlUM JJIs JIMHEHHBIX U JIMHEapU30BaHHBIX MOJesen
METO0/I0M HaUMEHbILINX KBAJPAaTOB;

® 3aKOH HOPMAJBHOIO paclpeiesieHUus] Uil BEKTOPHBIX CIy4allHBIX BEIUYMHBI U
OIPENIETICHNE MX YNCIOBBIX XAPAKTEPHUCTHK. MaTemMaTH4eCKOe OXUIAHUE U AUCIIEPCHS
JUIsL BEKTOPHBIX CIIYYalHBIX BEJIIWYWH. J[MCIIEpCHOHHBIM M KOPPEIALMOHHBIN aHaIM3.
[loHaTHs pucnepcHuM BOCHPOU3BOJUMOCTH U aJE€KBAaTHOCTH, a TaKXe OCTaTOYHOM
mucnepcuu. OmnpezneneHue BbIOOPOUHBIX KOIPPHUIIMEHTOB KOPPEISAIUN U KOAPPUIIMEHTa
MHO>KECTBEHHOI Koppensiuuu. CTaTUCTUYECKHI MOAXO0J K OIpPENeNIeHHUI0 OIIHOOK U
ITOTPEIIHOCTEN B AKCIIEPUMEHTAIbHBIX TOUKaX H3MEPEHUN;

® PETrPEeCCHOHHBIN M KOPPEISALMOHHBINA aHAIW3 I OCTPOEHUS AIMIIMPUYECKUX MOJIEIEN Ha
OCHOBE JAHHBIX IAcCCHUBHOTO 3KcrepuMeHTa. lloHATus GyHKUMH OTKIMKA U (DAKTOPOB.
OcCHOBHbBIE JIONYIIEHHUS] PErPECCHOHHOTO M KOPpeSIMOHHOro aHanusza. Kpurepuu
IIPOBEPKU OJHOPOJHOCTU Jucnepcuil. BblOop Bujga ypaBHEHHI perpeccuu, a Takke
onpezeneHue Ko3pOUIUEHTOB pEerpeccuy U UX 3HAUMMOCTH C MCIIOJIb30BAaHUEM KpUTEpUs
Creronenta. Ilpouemypa wuCKIIOUEHUS HE3HAUYMMbIX KO3(PPUIMEHTOB  perpeccum.
Onpenenenre aaeKBaTHOCTU PErPECCUOHHBIX MOJIeNIel ¢ MoMoILbIo kputepus dumiepa;

® OCHOBHBIE MOJOXEHHUS TEOPUM IUIAHUPOBaHMS SKcrepuMeHTOB (I): MmoJiHBIM (akTOpHBIM
skcriepuMeHT (IIDD) u 06padoTka ero pesynbpraToB. ONTUMATBHBIE CBOMCTBA MaTpPHIIBI
IUIAaHUPOBAHUSL M CBOMCTBO opToroHaslbHOCTH. OrmpenaeneHue ko3(pPUIMEeHTOB Mojenel,
UX 3HAUMMOCTM U IIpOBEpKa aJeKBAaTHOCTU ypaBHEHUsA perpeccur. CBOHCTBO
poTaTabeIbHOCTH MOJHOTO (PAKTOPHOTO IKCIICPUMEHTA;

® OCHOBHBIE TIOJIOKEHUS TEOpUHU IUIaHUpoBaHUS H3kcnepuMeHToB (II): oproroHanbHbIN
HeHTpadbHbI koMno3unuoHHbl miuaH (OLKII) skcnepumenTtoB u 00paboTka ero
pe3ynbraToB. ObecrieyeHNEe OPTOrOHAIBHOCTH MATpPUILbl IUIAHUPOBAHUS U OINpeesieHUe
BEJIMYMHBI 3Be3/1HOTO Mieda. Omnpenenenre Kod3(h(UIUEHTOB MOJENIN, UX 3HAYUMOCTU U
OLICHKA aJICKBATHOCTU YPaBHEHHUs perpeccuu. PacdeTHoe BBIYMCIIEHHE KOOPAWHAT TOYKH
onTUMyMa (IKCTpEMyMa);

e ONTUMHU3ALMSA DKCIIEPUMEHTAIBHBIX HCCIEAOBAaHUM C IIpUMEHEHHMeM MeTtojna bokca-
Bunscona. OcHOBHbIE MOAXOJbl K ONTHUMM3ALMU SKCIEPUMEHTAIbHBIX HCCIIEJOBaHUIL.
DKcrepuMeHTaIbHO-CTaTUCTUYeCKUiT MeTo. CTpaTerus ABUKEHHS K ONTUMYMY II€JIEBOU
byakuun (GyHKIIMKA OTKJIMKA) TPAJAEHTHBIM METOJIOM. KpuTepuu JOCTHKEHUS «IIOYTH
CTallMOHApHOM 00JIacTU» U METOAbl YTOYHEHHUS IOJO0XKEHUS ONTHUMAaJbHON TOYKH B
(akTOPHOM IIPOCTPAHCTBE.

3.3. IlocTpoenune HpU3NKO-XUMHUIECKUX MOIEIICH:
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dTambl MaTEeMaTHYeCKOro MojenupoBaHusi. @DopMylHpoBKa THIOTE3, IOCTPOEHHUE
MaTeMaTHYEeCKOro ONHMCaHMs, pa3paboTKa MOJEIUPYIOIIEro aJropuTMa, IMpoBepKa
a/JIeKBaTHOCTU MOJIENM U UACHTU(UKAMS HUX I[apaMeTpOB, pPAaCUYETHbBIE MCCIIEI0BAaHUS
(BBIYMCIIUTEIBHBIN SKCIIEPUMEHT);

COCTaBJIEHUE CUCTEM YPAaBHEHHH MaTeMaTUYeCKOro OINKCaHUs MPOLECCOB U pa3paboTka
(BpIOOp) aNrOpUTMOB HUX pelIeHUs. bIOYHBIA NPUHLUI TOCTPOEHUS CTPYKTYPHBIX
MareMaTudeckux mojenei. O0001IeHHOe OMCaHe JIBIKEHHS MOTOKOB (ha3 B ammaparax
C TMOMOIIBI0 THUIPOJUHAMMUECKUX MOJENEH, YYUTHIBAIOIIUX COCPEJOTOYECHHbIE U
pacnpe/iesieHHble HCTOYHHMKH BEIIECTBA U AHEPrUH (TEIIoThl). JIokalbHbIe HHTEHCUBHOCTH
HCTOYHUKOB BEIIECTBA M TEIUIOTHl B MOTOKAX, COOTBETCTBYIOLIME Pa3IMYHbIM (PU3UKO-
XUMHUYECKUX TMporueccaM. OCHOBHbIE THIbl YPAaBHEHHH MaTeMaTUYECKOro OIMCAHUS
XMUMMKO-TEXHOJIOTHYECKHUX MPOILIECCOB — KOHEUHbIE, OOBIKHOBEHHbIE qU(depeHLnaIbHbIe
u quddepeHnanbHble ypaBHEHUS B YaCTHBIX TPOU3BOIHBIX;

MaTeMaTU4YeCKOE€  MOJEJIMPOBAHHWE  CTAMOHAPHBIX M  JAUHAMHUYECKUX  PEKUMOB
TUIPABIMYECKUX  IPOLECCOB B TPYOONPOBOJHBIX  CUCTEMaX, IJIOOAJNbHBIE U
JEKOMIIO3UIIMOHHBIE METO/bI PELLICHUSI CUCTEM HEJTMHEHHBIX YpaBHEHUH, a TaKXKe SBHbIE U
HESBHbIE METOJbl UYUCJIEHHOIO PELICHMsS] CHUCTEM OOBIKHOBEHHBIX IuddepeHInanibHbIX
ypaBHeHu. CocTaBieHHE ypaBHEHUN MaTeMaTHUECKOTo onucanus mpouecca. [loctpoenue
MH(OPMALIMOHHBIX MaTpPUIl MaTeMaTHYECKUX MOJEeNel A BbIOOpa OOILero aaropurMa
pEeLIeHUs — MOJICIUPYIOLIEro alropuTMa. Peanusanus alropuTMOB pellieHUs] HETUHEHHbIX
1 OOBIKHOBEHHBIX JU(pdepeHnaIbHbIX yYpaBHEHUH. OnucaHue CTallMOHAPHBIX PEXHMOB
XTIl ¢ npuMeHEeHHMEeM CHCTEM JIMHEMHBIX W HEIWHEWHBIX ypaBHEHMU. MTepannoHHbIe
anroputMmsel peuieHus. [Ipumenenue metronoB mpocTeix urepauunii 1 Herorona-Padcona
g noiydeHus — pemeHus.  IIpoGinema  cxogumocTH  mpolecca  pEIICHHUS.
JIEeKOMIIO3UIIMOHHBIM  METOJl PEIIEHUs CIOXKHBIX CHCTEM KOHEUHBIX YpaBHEHMH.
[Toctpoenne uH-QOPMAIIMOHHON MaTpullbl [Uis BbBIOOpPA ONTHUMAIBHOIO AJIrOpPUTMA
pemienus 3anaud. IloHsTue »xectkocTu cucrteM aud@epeHuaNIbHbIX YypaBHEHUN U
KPUTEPUU >KECTKOCTHU. SIBHbIE (OBICTpbIE) U HESABHbIE (MEUIEHHBIE) METO/bI PELICHHS.
Metonpl nepBoro (meron Oilsiepa), Broporo ( MOAU(PHUIMPOBAHHBIE METOAbI Jiliepa) U
yerpeproro nopsaka ( Meron Pynre-Kyrra). OueHka TOYHOCTM METOJOB — OLIMOOK
yceuenus. [lepexonnpie omuOKyu U OMKUOKK OKPYIJIEHUS [IPU YUCICHHOM UHTETPUPOBAHUU
muddepeHuranbHbix ypaBHeHHH. CriocoObl 00ecredeHnsl CXOUMOCTH PELICHHs 3a/lauH.
[IpumeHeHre HESBHBIX METOJOB Ul PELIEHUS >KECTKUX cucteM auddepeHanibHbIX
ypaBHeHUH. OrmpeneneHuss 1iara MHTETPUPOBAHUS HTEPALMOHHBIM MeETOJIOM. MeToaoB
Kpanka-Huxkonbcona (Meroa Tpaneuui);

MaTeMaTU4eCKOe MOJEIMPOBAHUE CTALlMOHAPHBIX PEKHUMOB IPOLIECCOB TEIUIONEpeIau B
IUIACTUHYATBIX W 3MEEBHUKOBBIX TEIUIOOOMEHHMKaX. MareMaTH4ecKkoe OIHMCaHHe
IIPOLIECCOB € NMPUMEHEHHEM MOJIENIel HIealbHOI0 CMEUIEHUS U BbITECHEHUs. Bbibop u
rpaduyeckoe mnpeacTaBiIeHUe alropuTMoB perieHus. [IlpuMenenue cranjapTHRIX METO0B
BBIYMCIIUTEIBHON MaTeMaTUKH JUIsl pELIeHUs 3a/1a4;

MaTeMaTU4eCKOe MOJEIMPOBAHUE CTALlMOHAPHBIX PEKUMOB IPOLIECCOB TEIUIONEpEIau B
MPSIMOTOYHBIX U IPOTUBOTOYHBIX TPYOUaThIX TEINIOOOMEHHUKOB, peuieHue 3aaaun Ko
U KpaeBoHl 3aJaud NpU UHTETPUPOBAHUU CHCTEM OOBIKHOBEHHBIX IUdepeHInaibHbIX
ypaBHEeHUH. MaTemMaThueckoe ONnucaHre IpoLeccoB C MPUMEHEHUEM MOJIENeN HeaIbHOTO
BoITeCHEHHUs. Pemenue 3amaunm Komm m kpaeBoi 3amauu. I[lpencraBieHue aaropuTMoOB
BBIYMCIICHUH B BUAE MH(DOPMALIMOHHOW MaTPHIIbI CUCTEMbl YPaBHEHHM MaTeMaTH4YeCKOro
onucaHus U OJOK-cxeM pacueToB. Maremarundeckoe omnucanue XTIl ¢ mpumeneHuem
CUCTEM OOBIKHOBEHHBIX JU(depeHunanbHblX YypaBHeHUNH. OmnucaHue O0OBEKTOB ¢
pacnpeesieHHbBIMH B IPOCTPaHCTBE NapaMmeTpamMu. GopMyInpoBKa HaYaIbHbBIX U KPAaeBbIX
YCIOBUHM 3a/1ad pelieHus. YHCIEeHHBIM anropuT™ l-ro mopsiaka Uil pelleHus 3aJadu
Komm. Meton «npucTtpenkw» 1 pelieHus KpaeBou 3a1a4u;
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® MaTeMaTHYeCKOE€ MOJEIMPOBAHUE CTAMOHAPHBIX PEXKUMOB IMPOLECCOB B pEaKTOpax C
MEIIAJIKOM. Onucanue MUKPOKMHETHYECKUX  3aKOHOMEPHOCTEH IIPOTEKaHUs
IIPOM3BOJIBHBIX CJIOKHBIX XUMUYECKUX PEAKIHI B )KUIKON (haze Jisi MHOTOKOMITOHEHTHBIX
cucreM. OrmpezaeneHue KIOYEBbIX KOMIIOHEHTOB CIIOXHBIX XHMHUYECKUX peakuuid ¢
IIPUMEHEHUEM METOJOB JIMHEHHOW anreOpbl - paHroB MAaTpHI] CTEXMOMETPUYECKHX
ko3¢ ¢uumeHToB peakuuu. Martemaruyeckoe ONMCAaHWE PEAaKTOPHOIro Ipolecca C
pyOamkoil A MPOU3BOJBHOM CXEMbl MPOTEKAHUS XUMUYECKOM peakuuu. Bourbop
QITOPUTMOB pElICHUs 3aJaud C NPUMEHEHHEM HH(OPMALMOHHOW MAaTpHULbl CHUCTEMbI
YPAaBHEHUH MAaTE€MAaTHYECKOTO ONMCAaHUS M NPEJICTABICHUsS alrOpUTMa pEIIEHUS C
MIOMOIIBIO OJIOK-CXEMBI pacyeTa MpoLecca;

® MaTeMaTHYeCKOE€ MOJEIMPOBAHME HECTAMOHAPHBIX PEKHMMOB IIPOLECCOB B PEAKTOPAX C
MeIIaIKONM. MaremaTuyeckass IOCTAHOBKA 3aJayd Uil pEakiuud C MPOU3BOJIBLHOMU
CTEXMOMETpUUECKON cxeMoil. @opmynupoBka 3amaun Komm — 3amadu ¢ HayajabHBIMHU
ycloBUAMU. Pa3HOCTHOE NpelCTaBiI€HHE CHUCTEMbl OOBIKHOBEHHBIX AU(QepeHInanbHbIX
ypaBHeHui. [loctpoenne nHGOPMAIIMOHHON MATPHUIIBI ISl BEIOOpA aJITOPUTMA PEIICHHUS.
I'padmueckoe npeacraBieHUE alrOpUT™Ma pelIeHus: B BUIe OJOK-CXEMbI pacyeTa;

® MaTeMaTUYECKOE€ MOJIEIMPOBAHUE CTALMOHAPHBIX PEKUMOB B TPyOUaThIX peakTopax C
MPSMOTOYHBIM M IPOTHBOTOYHBIM JBM)KECHUEM TEIUIOHOCUTENEH. MaremaTudeckas
MOCTAaHOBKA 3aJa4yd Uil pEakUUMd C KOHKPETHOM CTEXHUOMETPHUYECKOW CXEMOM.
®opmynupoBka 3anauyn Ko — 3a1a4yu ¢ HadajdbHBIMHM YCIOBUSIMH U KPaeBOW 3a/aud —
3aJlauyd C KpaeBbIMHU YCIOBUSMHU. Pa3HOCTHOe mpeacTaBieHHE CHCTEM OOBIKHOBEHHBIX
muddepeHunanbHblX ypaBHeHU. [locTpoenne nHQOpMAIMOHHBIX MaTpull Ui BbIOOpa
aIrOpuTMOB pelieHus. ['paduueckoe npeacTaBlIeHUe aITOPUTMOB peIIeHUs B BUJE OJIOK-
CXEMBI pacyera;

® MaTeMaTU4YeCKOE€ MOJEJIMPOBAHHE HECTAI[MOHAPHBIX PEKHUMOB IPOLIECCOB B TPyOUATHIX
peakropax M YHCICHHBIC QITOPUTMBl JTUCKPETU3AlMM JUIA PEIIEHHs CHUCTEM
nudpdepeHuraibHblX ypaBHEHUN C YaCTHBIMM INPOU3BOJAHBIMU. Maremaruueckas
MOCTAHOBKA 3aJa4d Uil peakUMu C KOHKPETHOM CTEXMOMETPUYECKOW CXEMOM.
dopmynMpoBKa HadaJbHBIX W TpaHUYHBIX yciaoBuM. [uddepeHunanbHble ypaBHEHHS B
YAaCTHBIX TPOU3BOIHBIX - SJUIUIITUYECKOTO, MapaboIMuecKoro U runepooIMieckoro TUIOB.
ANropuTt™Mbl pelleHus ypaBHEHHH mnapaboyinyeckoro tuma. Martemaruueckas MoOJIENb
XUMHUYECKOTO INIPEBPAICHHUs] B M30TEPMHUYECKUX YCIOBHSX I HECTALMOHAPHOTO
mporecca B TpyOuaThIX ammaparax C Yy4eToM IIPOJIOJIBHOTO IEepeMElIUBaHus U C
NPUMEHEHHEM  OJHomapameTpuyeckoil  aud¢y3suoHHOW  MoOAenu Il OMHCAHHS
TUIPOIMHAMUYECKOM 0OCTAaHOBKM B PEAKIIMOHHOM IOTOKE. AJTOPUTMBI PELIEHUS B BHUJIE
CUCTEM HEJIIMHEHWHBIX YypaBHEHHWI, a Takke OOBIKHOBEHHBIX UG (epeHInaTbHbIX
YPaBHEHUH IIEPBOIO U BTOPOTO MOPSAIKOB;

® MareMaTHYeCKOE€ MOJCIMPOBAHME CTAlMOHAPHBIX PEXKUMOB IIPOLIECCOB HEMPEPBIBHOMN
MHOTOKOMIIOHEHTHOH pekTudukanuu u abcopobuuu. Maremaruyeckoe onucaHue npoiecca
MHOTOKOMIIOHEHTHOM peKTH(UKAIMK B TapeabyaToil KosoHHEe. MozenupoBanue Gpa3oBoro
PaBHOBECHS M IIPOLIECCA MACCONEPEIayl Ha TapelKkaX B MHOTOKOMIIOHEHTHBIX CHCTEMaXx.
VYyer TermioBbIX OadaHCOB Ha Tapelikax MpU  MOJEIHMPOBAaHMM Ipoliecca B
PEeKTU(PUKAIMOHHON KOJOHHE. JIeKOMIO3WIIMOHHBIN aNTOpUTM pacyeTa Mpolecca
pexTudukauuy B KOJOHHOM ammapare. MaremaTHueckoe ONHMCAaHHWE IIpolecca
MHOTOKOMIIOHEHTHOM abcopOIiu B HACaJOYHOM KOJOHHE. MojaenupoBaHue mpolecca
MHOTOKOMIIOHEHTHOM Maccollepelayd B CEKIUAX HACaJO4YHOW KOJIOHHBI. AJNTOpUTM
pelieHns KpaeBOoM 3ajaud Uil MOJEIMpPOBaHUs Ipouecca aOcopOIUM B HacaJO04HOM
KOJIOHHE.

3.4. OCHOBBI ONITUMU3ALUU XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB:

e DpEIIeHWE 33Jad  ONTHUMHU3AIMM C  TEPMOJMHAMHYECKHUMH, TEXHOJIOTUYECKHUMH,
SKOHOMHYECKHMH, TEXHHKO-DKOHOMHYECKMMH M  DKOJOTMYECKHMMH  KPUTEPHUAMU
ontuManpHOCTU. OnTuMmanbHble pecypcocOeperaromue XTI  Bbeibop kputepues
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onTUManbHOCTU (UeneBbIX ¢GyHKIUi). DopmMynHpoBKa MHOTOKPUTEPHANIBHOM 3amauu
ontuMuzanu. OcCOOEHHOCTU pemleHusl ONTUMM3alMOHHbIX 3amady XTIl mpu Hamuuuum
HECKOJIbKUX KPUTEPHEB ONTUMAJIbHOCTH, OBPAXXHOM XapakTepe LeNeBOW (QYHKUUU U
HaJIMYUU OrpaHuyeHuit 1-ro u 2-ro pona;

QITOPUTMBl OJHOMEPHOM M MHOIOMEPHOW ONTHMHU3alMH. MeToabl CKaHMPOBAHUS,
JIOKAJNIM3aIMK SKCTPEMYMa, 30JI0TOT0 ceueHus U yucesn O@uboHayu B cllyyae OJHOMEPHOI
onTUMHU3aIMK. MeToabpl MHOTOMEpPHOM ONTHMMHM3allMM HYJIEBOIO, IIEPBOTO M BTOPOTO
nopsiikoB.  CHUMIUIEKCHBIE, ClydailHble U TpaJueHTHbIE METOJIbl MHOTOMEPHOI
onTuMM3alMu. MeTo mTpapHbIX QYHKINHN.

3.5. BakmnroueHue:

puMeHeHne KomnbloTepHblx Mogened XTIl npu npoekTMpoBaHMHM XUMHUYECKHX
npou3BojicTB — B CAIIP. 3anaun cucrem aBromatusupoBanHoro npoekrtuposanus (CAIIP)
U CTPYKTypa CHCTEM KOMIIBIOTEPHOTO IMpoekTupoBaHus. HWHopmanronHoe u
Mmaremarndeckoe oOecneuenne CAIIP. ABTomMaTM3upoBaHHOE TPOEKTHPOBAHHE C
IIPUMEHEHHEM KOMIBIOTEpHbIX Moaenen XTII;

IIpUMEHEHHE KOMIIBIOTEpHbIX Mozenerd XTIl npu  ymnpaBiieHMM TEXHOJOTHYECKUMHU
npoueccamu — B ACYTIIL. Komnerorepnoe mozaenupoBanue XTIl B pexume peaabHOro
BPEMEHH. Cucrempl  mpsMoro  1u¢ppoBoro  (KOMIBIOTEPHOIO)  YIpPaBJICHUSA
TEXHOJIOTHYEeCKUMU TMpoueccaMu. OCOOEHHOCTH pean3allud KOMIBIOTEPHBIX MoJemeit

XTIl B aBTOMATM3MPOBAHHBIX CHUCTEMAaX YIPABICHHS TEXHOJOTHMYECKUMMH IPOILECCaMU
(ACVYTID).

4. KoMnerenuuu cnymaTe.neﬁ IpH OCBOCHUHU JUCHHUIIIMHBI:

np0u36060m6€HH0—m€XH0]lOZM1{€CKCl}Z 0essmenbHOCmb.

CHOCOOHOCTBIO K  pEUIeHUI0  Mpo(ecCHOHANbHBIX  MPOU3BOJICTBEHHBIX  3ajad,
BKJIIOUAIOLIUX pa3pabOTKy HOPM BbIpaOOTKM UM TEXHOJOTMYECKMX HOPMATHUBOB
pacxo/J0BaHUs CBIPbS, MAaTEpPUAJIOB U SHEPreTUUECKUX 3aTpaT, COBEPLICHCTBOBAHHE
KOHTpOJIs TeXHOIorndeckoro mporecca (11K-2);

CIIOCOOHOCTBIO aHAJIM3UPOBATh TEXHOJIOIMUYECKUN MPOLECC, BBISBIATH €0 HEJIOCTAaTKU U
pa3pabaTeiBaTh MepoNpusATUs 10 ero coBepuieHcTBoBaHUIO (I1K-3);

CIOCOOHOCTBIO MPUHUMATh KOHKPETHOE TEXHUYECKOE PELIEHUE C YUETOM OXPaHbl TPyAa,
paaranroHHON 6e30MacHOCTH U 0XpaHbl oKpyxatoiei cpensl ([1K-4);

CIIOCOOHOCTBIO K aHaJIM3y CHCTEM aBTOMAaTH3allMi IIPOM3BOJCTBA U pa3paboTke
MeponpusaTHii o ux coepuieHcTBoBaHu0 (I[1K-5);

HAYYHO-UCCTIE008AMENbCKASL 0ESMENbHOCHb:

CIOCOOHOCTBIO K  pa3pabOTKe IUJIAaHOB UM NpPOrpaMM  [POBENEHUS  HAy4yHO-
HCCIIEIOBATENIbCKUX pa3pabOTOK, BHIOOPY METOIOB U CPEACTB PELICHUS HOBBIX 3a/1a4
(1IK-9);

CIIOCOOHOCTBIO  CAMOCTOSTEIBHO BBIMOJHATH HCCIEIOBAHUSA C  HCIOJIb30BAHHEM
COBPEMEHHOM ammapatypel ¥ METOJOB HCClIe[loBaHMS B oOjactu OOBEKTOB
podeccuoHaIbHON JIEATEIbHOCTH, IPOBOIUTh KOPPEKTHYIO 00pabOTKy pe3yiabTaToB U
yCTaHaBIIMBATh afiekBaTHOCTH Mojeinel (I1K-10);

TOTOBHOCTBIO HCIIOJIb30BaTh METOJbI OLEHKM pHUCKa U pa3pabdaThiBaTb Mephl IO
obecrieueHnI0 0€30MAaCHOCTH pa3paldaThIBAEMBIX HOBBIX TEXHOJIOTHH OOpaiieHus cC
oObexTamu npodeccuonanbHon aestenbHocTH (IIK-11);

CIIOCOOHOCTBIO MPENICTABIATh PE3y/IbTaThl UCCIEA0BaHMs B GopMax OTYETOB, pedepaTos,
nyOnuKanuil 1 myOoIuYHBIX 0OCYKIEHUH, CIIOCOOHOCTh (OPMYIUPOBATH MPAKTUUYECKUE
PEKOMEHAALINHU 10 UCII0JIb30BAHMIO PE3YJIbTaTOB Hay4HbIX uccienoBanuit (I11K-12);
NPOEKMHAsL 0eAMeNbHOCb!

CIIOCOOHOCTBIO K IPOBEICHUIO aHAM3a TEXHUYECKUX 3a/laHui Ha MPOEKTUPOBAHUE U
IIPOEKTOB C YYETOM CYILECTBYIOIIETO MEXIYHApOJHOTO U HAIlMOHAIBHOIO SJEPHOTO
3akoHoaarenbcTBa (I1K-18);
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— CHOCOOHOCTBIO K IIPOBEACHUIO MATEHTHBIX MCCIEA0BAaHUI C LEIbI0 O0ecrnedyeHus
MAaTEHTHON YMCTOTHI HOBBIX NMPOeKTHHIX pemenuit (I1K-19);

— CHOCOOHOCTHIO K pa3pabOTKE HOBBIX TEXHOJIOIMUECKHX CXEM Ha OCHOBE Pe3yJbTaToOB
Hay4HO-uccaenoBaTenbckux padoT (I11K-20);

— CHOCOOHOCTHIO HCHOJB30BaTh CPEACTBA aBTOMATU3ALMU MPU TMOATOTOBKE MPOEKTHOM
nokymenTauu (I1IK-21).

5. O6bemM AUCHMIIMHBI M BUJbI Y4eOHOH HATPY3KH

KomnuecTtso Bcero
3a4ETHBIX CIIUH. 4acoB B
cemecTpe
O0mas TpyA0eMKOCTb M CIHHIIJIMHBI 3 108
B tom uncie Ha oOyueHue 3 108
AyIMTOpHBbIE 3aHATHS: 1,33 48
Jlexnyu 0,89 32
[IpakTueckue 3aHsATHs - -
Jlaboparopabie pabOThI 0,44 16
CamocrosiTesibHasi paboTa 1,66 60
Pacuerno-rpaduueckne paboTsl - -
Jlpyrue BuJibl CaMOCTOSITENbHON pabOThI 1,67 60
Buja uToroBoro KOHTpoJisi 3HaHuM (AU d. 3a4€T) - -
KomnuecTtso Bcero ywacos
3a4ETHBIX €JIUH. B CEMECTpE
OO0masi Tpy10€eMKOCTb AUCIHUTIJIMHBI 3 81
B tom uncie Ha oOyuenue 3 81
AyIUTOpPHBIE 3aHSATHS: 1,33 35,91
Jlexun 0,89 24,03
[IpakTrueckue 3aHATHS - -
Jlaboparopubie paboOThI 0,44 11,88
CamocrosiTeJibHAs paboTa 1,66 44,82
Pacuerno-rpaduueckne paboTsl - -
Jlpyrue BuJibl CaMOCTOSITENbHON pabOThI 1,67 44,82
Buja uTtoroBoro KOHTpoJisi 3HaHUM (AUPd. 3a4€T) - -

AHHOTANUA padoyeil MPOrpaMmMbl AUCUUIIMHbBI
«YnpaBjieHHe Ka4eCTBOM U OCHOBbI TeXHHYeCcKoro peryiauposanus» (b1.B./1B.06.02)

1. Hegp AMCHMIUVIMHBI — MOJIyY€HUE CUCTEMbl 3HAHUN OO0 YNpaBJIEHUU KAaueCTBOM Ha
MPEANPUATUAX B CUCTEME HALMOHAIBHONW 3KOHOMMKH, BKJIIOYAs METOJOJOTMYECKHE OCHOBBI U
3aKOHOMEPHOCTH YIIPABJIEHUS KAadeCTBOM B YCIOBHUSAX PBIHOYHOM SKOHOMUKH W BHEIPEHHUE
pe3yJbTaTOB HAyYHO-TEXHUYECKUX M NPOEKTHO-KOHCTPYKTOPCKUX pa3pabOTOK B peanbHbII
CEKTOP IKOHOMUKH.

2. B pesyabraTre uH3y4YeHHUS] JUCHHUILVIMHBI O0y4Yawlnuiicd Mo Mporpamme
CIeLHAINTETA 10JIJKeH:

0b1a0amsb CIETYIONTUMUA KOMIICTCHITUSIMU
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CIIOCOOHOCTBIO K  pEUIeHUI0  Mpo(ecCHOHANbHBIX  MPOU3BOJICTBEHHBIX  3ajad,
BKJIIOUAIOLIUX pa3pabOTKy HOPM BbIpAOOTKM U TEXHOJOTMYECKHMX HOPMATHBOB
pacxo/J0BaHUs CBIPbS, MAaTEpPUAJIOB U HSHEPreTUUECKUX 3aTpaT, COBEPLICHCTBOBAHHE
KOHTpOJIs TexXHOIorndeckoro mporecca (I11K-2);

CIIOCOOHOCTBIO aHAJIM3UPOBATh TEXHOJIOIMUECKUN MPOILECC, BBISBIATH €0 HEJIOCTaTKU U
pa3pabaTeiBaTh MepoIpusATUs 1o ero coBepuieHcTBoBanuio (I11K-3);

CIOCOOHOCTBIO MPUHUMATh KOHKPETHOE TEXHUYECKOE PELIEHUE C YUETOM OXPaHbl TPYAa,
paauanmoHHOM 0€30MacHOCTH U 0XpaHbl Okpyxkaromiei cpensl (I1K-4);

CIIOCOOHOCTBIO K aHajJM3y CHCTEM aBTOMAaTH3allMd MPOU3BOJCTBA U pa3paboTke
MeponpusaTHil o ux cosepuieHcTBoBanuo (I1K-5);

CIIOCOOHOCTBIO K  pa3pabOTKe IUJIAaHOB W NPOrpaMM  [POBEIEHUS  HAy4yHO-
HCCIIEIOBATENIbCKUX pa3paboTOK, BHIOOPY METOJIOB U CPEICTB PEIIECHUs HOBBIX 33134
(1IK-9);

CIIOCOOHOCTBIO  CAaMOCTOSATEIbHO  BBINOJIHATH HCCJIEIOBAaHUS C  HCIOJIb30BAHUEM
COBPEMEHHOM ammapatypel ¥ METOJOB HCCle[loBaHMS B oOjactu OOBEKTOB
npodeccuoHaIbHON JIESTEIbHOCTH, IPOBOIUTh KOPPEKTHYIO 00pabOTKy pe3yiabTaToB U
yCTaHaBIMBATh ajiekBaTHOCTH Mozeinel (I1K-10);

TOTOBHOCTBIO HCIIOJIb30BaTh METOJbl OLEHKM pHUCKa U pa3paldaTeiBaTb MeEphl 110
obecrieueHUI0 0€30MaCHOCTH pa3paldaThIBAEMbIX HOBBIX TEXHOJIOTHH OOpaiieHus cC
oObvexTamu npodeccuonanbHon aestenbHocTH (IIK-11);

CIIOCOOHOCTBIO MPENICTABIATh PE3YyNbTAaThl HCCIEA0OBaHUS B (opMax OTUETOB, pedepaTos,
nyOnuKanuil 1 myOoInYHBIX 00CYKIeHUH, ClIOCOOHOCTHIO (hOPMYIUPOBATh IPAKTUUECKUE
PEKOMEHAALINHU 10 UCII0JIb30BAHMIO PE3YJIbTaTOB HayuHbIX uccienoBanuit (I11K-12);
CIIOCOOHOCTBIO K IMPOBEICHUIO aHAM3a TEXHUYECKHX 3a/JaHUi Ha MPOEKTUPOBAHUE U
IIPOEKTOB C YYETOM CYILECTBYIOIIETO MEXJIYHAPOJAHOIO U HAIMOHAJIBHOIO $JIEPHOTO
3akoHoaarenbcTBa (I1K-18);

CIIOCOOHOCTBIO K TMPOBEICHHMIO MATEHTHBIX MCCIEIOBAaHUI C IeJbl0 o0ecrnedyeHus
MAaTEHTHON YMCTOTHI HOBBIX NMPOeKTHHIX pemenuii (I1K-19);

CIIOCOOHOCTBIO K pa3pabOTKE HOBBIX TEXHOJIOTMYECKHUX CXEM Ha OCHOBE pPE3yJIbTaTOB
Hay4HO-uccaeaoBaTenbckux padoT (I11K-20);

CIIOCOOHOCTBIO MCIOJb30BaTh CPEJICTBA aBTOMATH3allMU IPU IMOATOTOBKE MPOEKTHOM
nokymenTauu (I1IK-21).

3nams:

MPUHIMUIBI COCTABICHUSI TEXHUYECKOW NOKyMeHTauuu (rpadukoB pabOT, MHCTPYKLUH,

MIJIAHOB, CMET, 3asBOK HA MaTepUalibl 1 000PYIOBaHUE) | JIP.;

TECOPETUICCKUEC OCHOBBI 1 METOAbL BI)Ipa6OTKI/I Heﬂeﬁ " CTpaTeruu 6H3HCC3;
IMPUHOMIIBI IIOATOTOBKH AOKYMCHTALIUU IS CO3JaHUS CUCTCMbI MCHCIP)KMCHTA Ka4CCTBA

MIPEANPUITHS;

METO/Ibl M TEXHOJIOTUH MPUHSITHS ¥ PEaTU3aINH YIIPABICHYCCKAX PEIICHHH.

Ymemo:

pa3pabaTbIBaTh TEXHUYECKYIO JTJOKYMEHTAIIHIO;

MIPUHUMATP YIIPABIIEHYECKNE PEIICHUS U OPraHU30BBIBATh UX BHITIOJTHEHUE;

coOuparb, 00pabaThIBaTh TEXHUYECKYIO HH(OpMaIINIO;

paboTaTh ¢ yIpaBIIEHYECKOH IOKYMEHTAIMEW, IOJIb30BaThCS 3aKOHAM, HOPMAaMH U

IMpaBHJIaMU aI[MHHHCTpaTHBHOﬁ ACATCIIBHOCTH,

pacmpenenaTh 00sI3aHHOCTH U OTBETCTBEHHOCTb;

MCII0JIb30BAaTh METO/Ibl MOTHUBAITUH TIEPCOHAIA;

KOHTPOJMPOBATH M PETYJINPOBATH HCIIOJIHCHUE TIAHOB.

Braoemw:

CIIOCOOHOCTBIO B COCTaBE KOJUICKTHBA WCIIOJHUTEIICH YyJ9acTBOBATh B IPOCKTHBIX

paloTax 10 CO3JaHUIO U IIPOU3BOJICTBY MAaTEPUAIOB COBPEMEHHOM dHEPreTUKH;

HaBbIKaMH IMIPUMCHCHUS OINITUMAJIBHBIX IMMOAXO0J0B IJIA JUArHOCTUKU U aHaJIM3a PbIHKA,
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- HMHCTpYMEHTaMH 3Q(PEKTUBHOTO YIIPABJICHUS.

3. Kpartkoe cogep:xaHue TUCUHMILIHHBI

MoayJb 1. OcHOBBI yHIpaBjieHUs] KA4eCTBOM HA MPeANPUSATHH

1.1 Beéeoenue. Ilpeomem, memoo u cooepycanue oucyuniunvl. Teopus yrpaBJICHUS:
yIpaBlieHUEe KakK MOTPeOHOCTh M Kak (DakTop ycrexa AESTeIbHOCTH, CYIIHOCTh U COJEp)KaHUE
YOpaBJICHUS, MECTO TEOPUM VYIPABJICHHUS KadyeCTBOM B CHCTEME COBPEMEHHBIX 3HAHHH,
cnenuduka ympaBJIeHUYECKOW JESITEIbHOCTH, COBPEMEHHBIE MPOOJIEMBI YIIPaBICHUS KAa4eCTBOM.
3aKOHOMEPHOCTH W TPUHIUIBI YIPaBICHUS KauyeCTBOM: CYOBEKTHBHBIE U OOBEKTHBHBIC
(bakTopsbI.

1.2 Cucmema ynpaenenus kauecmeom Ha npeonpusmuu. Ouenka Ihpexkmusnocmu
ynpaenenusn kauecmeom. CucreMa YNpaBlieHUS KAaueCTBOM: IOHSTHE CHUCTEMBI YIpaBJICHUS,
pacnpenenenrne (yHKIUHA, TOJHOMOYHH W OTBETCTBEHHOCTH, MPHHIIUIBI TMOCTPOEHUS CUCTEM
yhnpaBiieHusi KadecTBOM. lLleHTpanuzauus M JeleHTpaliu3alus YOpaBleHUs, AeJIerupoBaHUE
MMOJJHOMOYHH B TIpoIleccax yhpaBiieHUs KadecTBOM. (OCHOBHbIE TMOHATHA 3(PPEKTUBHOCTH
ynpasieHus: kauectBoM. [Tokazarenn 3heKTUBHOCTH YIIPABICHUS Ka4€CTBOM.

MoayJib 2. OCHOBBI CHCTEMBbI MEHEIKMEHTA KayecTBa

2.1 Ienu 6 cucmeme ynpaenenus kavecmeom. llenu B ynpaBieHUU KadeCTBOM: POJIb
eI B OPraHu3allid M OCYIIECTBICHMM IIPOLIECCOB YIpaBJICHMsS, KilacCUPUKAIUSA LeJel,
IIOCTPOCHME JIepeBa LieJeil; coueTaHnre pazHooOpas3us 1enel u QyHKIUI MEeHeKMEHTa; cucTeMa
YIOpaBJICHUS TIO LEJSM; CTpaTeTrusi U TaKTHKa yIpaBiieHus: kauecTBOM. CyITHOCTh, MPUHIIAIIB U
MeTopl TutaHupoBaHus. [Ipouecc BeipaOOTKM crpaTeruu. POpMBlI TEKYIIEro IJIAaHUPOBAHUS
YOpaBJCHUS KauyecTBOM. BHeapeHwe pe3yabTaToOB HAYYHO- TEXHUYECKUX U IPOCKTHO-
KOHCTPYKTOPCKHUX Pa3pabOTOK B PEAIbHBIA CEKTOP SKOHOMHKH.

2.2 Texnonozua pazpabomku u npuHamus ynpaeneHyeckux peuwtenuil. Pa3zpaboTka
YOPABICHUYECKUX PEUICHWN: TIOHATHE W KiIacCU(UKAIUs  YIPABJICHUYECKUX  PEIICHUH,
OCHOBOIIOJIATAIOIIUE DJIEMEHTHI JIEATEIbHOCTH, YCJIOBHUS W KPUTEPHH TPUHATHS PEIICHHM,
MPOIECC W MOJICAN TPUHSTHS YIPaABICHYCCKUX PEIICHUM, pealn3anus YIpPaBICHUYESCKUX
penieHu.

Mooyns 3. Ynpaenenue nepconaiom

2.3 Baacmov ¢ cucmeme ynpaenenus. Jluoepcmeo u cmunv ynpaenenus. OTHOIICHUS
BJIACTU B CUCTEME YIPaBJICHUS: TOHATUE W TUIIOJIOTHS BJIACTH; BIACTh U aBTOPUTET MEHEDKEPA;
MpU3HAKK, (PAKTOPBl W TPOSBICHUS HEYNPABIIEMOCTH,; HCTOYHUKH BIACTH B YIPaBICHUU
OpraHu3ainueil; mapTHEpCTBO B Ipoleccax MeHemkMeHTa. JIuaepcTBO M CTWIb YHpaBiIEHUS:
mporecchl  (POPMUPOBAHUS U OCHOBHBIE COCTaBIISIONIME JIMAEPCTBA, (opMaibHBIE W
HeopManbHbIe (GaKTOPHI JTUAEPCTBA, MPOSBICHHUE JTUACPCTBA B CTUJIE YIPABICHUS, TCHICHIIU
Pa3BUTHUSA CTUJIS YIIPABIICHUS.

2.4 Momueayuonnsie 0cHogsl ynpasienus u Kongauxkmel. MoTUBaLMs IESTEIBHOCTH B
YIPaBJICHUU: MOTHBHI JIEATEILHOCTH YEJIOBEKA U WX POJIb B YIPABJICHUH, OCHOBHBIC TIOHATHUS U
JIOTHKA TIpollecca MOTUBAIUM, (GakTopsl (OPMHUPOBAHHS MOTHMBOB TPYyHa; HCIOJIb30BaHUE
MOTHBAIIMM B MPAKTUKE MEHEIHKMEHTA; (akTOphl 3PGEKTUBHOCTH MOTHBAIMH; COBPEMEHHBIE
KOHIICTIIIMM MOTHBalMU. ['pynmoBas AMHAMUKA M KOH(IMKTBI: POJIb TPYNIBI B MOBEACHUH
NESTETPHOCTH YeJIOBEeKa, (popMuUpoOBaHUE TPYIIN, B3aUMOJCHCTBUS B TPYIIE U B OPraHU3allNU;
BO3HUKHOBEHHE, TPOSBICHUEC W PA3HOBUAHOCTH KOH(IMKTOB, BIUSAHUE KOH(MIUKTOB Ha
yIpaBjieHUE KAYECTBOM.

B 3auerHbIx B
Bun yuebnoit paboTsl CAVNHULIAX | aKaJeM.
yacax
OO0masi Tpy10€eMKOCTb AUCIHUNIJIMHBI 3 108
AyIUTOpPHBbIE 3aHATHS: 1,33 48
Jlexuuu (JIek) 0,45 16
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[IpaxTuueckue 3anstus (113) 0,90 32
CamocrositeabHas padora (CP) 1,67 60
Pedepar 0,8 30
CamMocTosATeT HOE U3YUYCHUE PA3ICTIOB JUCITUTIIIHBI 0,4 15
Jlpyrue BUibl CaMOCTOSATENbHON pabOThI 0,4 15
Bua konTpoas: Dx3ameH 1,00 36
Bun yae6noit paboThl Be;i?{eg:;;x Bq::;:;g:.
OO0masi Tpy10€eMKOCTb AUCIHUTIJIMHBI 3 81
AyIUTOpPHBbIE 3aHATHS: 1,33 36
Jlexuuu (JIek) 0,45 12
[Ipaxtuueckue 3ansatus (113) 0,90 24
CamocrositeabHas padora (CP) 1,67 45
Pedepar 0,8 22
CamMocTosATeTpHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 0,4 11
Jlpyrue BUibl CaMOCTOSATENbHON pabOThI 0,4 11
Bua konTpoas: Dx3ameH 1,00 27

AHHOTanusA padoyeil NPOrpaMMsbl JUCHHILIMHBI
“MartepuaJjioBe/leHH€e B TeXHOJI0TruM coBpeMeHHoii YHepreTukn’” (b1.B./1B.07.01)
1.1Heau q(MCHUTIMHBI:

-IpuoOpeTeHNEe CTYJEHTAMHM 3HAHUM, HEOOXOJMMBIX JJISi CAMOCTOSITENIbHOTO PEIICHUS
BOIIPOCOB, CBSI3aHHBIX C BHIOOPOM MaTepuaioB OOOPYAOBAHMUS M KOHCTPYKLUUH XUMHKO-
TEXHOJIOTHYECKHX MTPOLIECCOB, CBA3aHHBIX, B YACTHOCTH, C TEXHOJOTUSAMHU pa3/ielieHUsl U30TOIOB
Y IPUMEHEHHUS NOCIeAHUX B 001aCTU TEXHUKHU U TEXHOJIOI'MH, €CTECTBEHHBIX HaYK U MEIULIUHBI;

-nojgy4yeHre HHpopmanuu o0 (U3MYECKON CYIIHOCTH SIBJICHHM, MPOUCXOSAIINX B
MaTepuaax, CBI3aHHbIX, B YACTHOCTH, C TEXHOJIOTUSIMH pa3JIeIe€HUs U30TOIIOB ;

- H3y4yeHHE CIOCOOOB OIEHKM U IPOTHO3UPOBAHUS SKCIUIyaTal[MOHHBIX CBOWCTB
COBPEMEHHBIX KOHCTPYKIIMOHHBIX M (YHKIMOHAIBbHBIX MAaTEpUaOB, HCIOJIb3YEMbIX, B
YaCTHOCTH, B TEXHOJIOTUSIX Pa3/ie/IEHUsI H30TOIOB;

-YCTaHOBJIEHHE 3aBUCUMOCTH MEXIY COCTaBOM, CTPOCHHUEM U CBOMCTBAMU COBPEMEHHBIX
KOHCTPYKUMOHHBIX M (YHKIIMOHAJBHBIX MAaTepUajoB, MHCIOJIb3yeMbIX, B 4YacCTHOCTH, B
TEXHOJIOTUSX pa3felieHusT H30TONOB M NPUMEHEHUS IMOCIEAHUX B O0O0JACTH TEXHUKU MU
TEXHOJIOTUH, €CTECTBEHHBIX HAYK U MEIULIMHBI.

2. B pe3yabTrare wu3yyeHMs JUCHUILIMHBI O0y4YallIuiicd 1O Mporpamme
O0axajiaBpuaTa J10JI5KeH:

Ob6nanate caenytomumu npodeccruonanbHbiMu (I1K) komnereHuuamu:

-CIIOCOOHOCTBIO  OCYILECTBISATh TEXHOJIOTMYECKUH TMpOLlecC B COOTBETCTBUHM C
perjaMeHTOM M HCIOJIb30BaTh TEXHUYECKHE CPEACTBA JJIi U3MEPEHHUS OCHOBHBIX MAapaMeTpoB
TEXHOJIOTHYECKOI0 Ipoliecca, CBOUCTB chipbs U npoaykuuu (I1K-1)

-CIIOCOOHOCTh MPUHUMATh KOHKPETHOE TEXHUUYECKOE PELIEHUE C YYETOM OXpaHbl TPYAa,
paauamoHHON 0€301MacHOCTH U 0XpaHbl Okpyxaromiei cpensl (I11K-4)

3namy:

- KJIacChl ~MaTepHalioB, MPUMEHSEMBIX JJs MPOU3BOJICTBA  MPOMBIILIEHHOTO
o0opy/noBaHHA M KOHCTPYKIMM, B YacTHOCTH, Uil pa3JeleHHUs HU30TONOB M IPUMEHEHUs
MOCJIETHUX B TEXHUKE U MEIUIINHE;
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- COCTaB U CTPYKTYPY MAaTe€puajoB, IPUMEHSIEMBIX JUIS IIPOU3BOJCTBA IIPOMBIIIJIEHHOTO
o0opy/noBaHUsA M KOHCTPYKIMM, B YacTHOCTH, Ui pa3/eleHUs U30TONOB M IPUMEHEHUs
ITOCJIEIHUX B TEXHUKE U MEJIULIUHE;

- XapakTEepUCTUKH MaTEPHUAIOB, NPUMEHSEMBIX I IPOU3BOJCTBA IPOMBIIIIEHHOTO
o0opy/noBaHUsA M KOHCTPYKIMM, B YacTHOCTH, Ui pa3JeleHHUs U30TONOB MU IPUMEHEHUs
ITOCJIEHUX B TEXHUKE U MEIUILIMHE U METObI UX OIPEICIICHHUS;

- npuHATYO B Poccuiickoii ®@enepanyi MapKUpOBKY MaTEpHANIOB, IPUMEHSEMBIX IS
IIPOM3BO/ICTBA IPOMBIIIIIEHHOTO 000PYI0BaHUS U KOHCTPYKIIMIA;

- KOPpEISILHI0 MEXAYy CTPYKTYpOH, CBOMCTBAMH H YCIOBHSMH OKCIUIyaTallMU
MaTepuagoB, NPUMEHSEMbIX JUIsI IPOU3BOJCTBA IPOMBIIUIEHHOTO OOOpYyIOBaHUSA H
KOHCTPYKLMI;

Ymemn:

- OCYIIECTBJISATh HAIPABICHHOE M3MEHEHHE CBOWCTBA MAaTE€pPUAJIOB, IMPUMEHSIEMBIX UL
IIPOM3BOJICTBA MPOMBIIIIEHHOTO 000OpYI0BaHUS U KOHCTPYKIMM, B YAaCTHOCTH, JJIsl NPOIIECCOB
paszeneHus N30TONOB U IPUMEHEHUS MTOCIIEIHUX B TEXHUKE U MEIULINHE;

- OCYIIECTBIATh KBAIM(PHUIMPOBAHHBIM BbIOOp MaTepuanoB s I[POU3BOJACTBA
MIPOMBIIIIJIEHHOTO 000PYAOBAHUS U KOHCTPYKIUI C y4€TOM YCIOBHI 3KCILTyaTall1u;

- OIpEeNeNATh OCHOBHBIE CBOMCTBA MAaTepHalIOB, IPUMEHSEMBIX JUIsl IPOU3BOJACTBA
MIPOMBIIIJIEHHOTO 000pYJAOBaHMUs M KOHCTPYKLMM, B YaCTHOCTH, JUIS pa3JelI€HUs HU30TOIOB U
IIPUMEHEHHS MIOCIEAHUX B TEXHUKE U MEIUIIHE

- OLIEHMBaTh pabOTOCIOCOOHOCTh MAaTEPUaOB, HCIHOJIB3YEMbIX [UIsl IMPOU3BOJICTBA
IIPOMBIIIJIEHHOTO 000PY/A0BAaHUS U KOHCTPYKIIMIA;

Braoemw:

- METOJaMHu OIPEIEIICHUs] CBOWMCTB MaTEpPUAIIOB, IPUMEHSEMBIX I IPOU3BOJICTBA
MIPOMBIIIJIEHHOTO 000pYIOBaHMUs M KOHCTPYKLMM, B YaCTHOCTH, JUIS pa3JelIeHUs HU30TOIOB U
IIPUMEHEHHUS MIOCIEAHUX B TEXHUKE U MEIULIVHE;

- TEXHOJIOTUSAMU cOOopa U 0OpaOOTKU JAaHHBIX JJISl IPUHATUS KOHKPETHBIX TEXHUYECKUX
pelieHuid mpu  pa3paboTKe TEXHOJIOTMYECKUX TMPOLECCOB C TOYKU 3pEHUS] TEXHHUKO-
HKOHOMMUYECKOHN 3PPEKTUBHOCTH.

3. Kpartkoe cogep:xaHue TUCHMILIHHbBI

MarepuanoBeieHle KaK HayKa: IENId, 3aJadyd W 3HAuYe€HHUE IUCHMIUIMHBL. OO0mime
TpC6OBaHI/I$I, NpEABABIACMBIC K MaTCpraiaM B 3aBUCUMOCTH OT yCJIOBI/Iﬁ HCIIOJIb30BaHUA WU
sKciutyatanuu. PasButhe Haykn o Marepuanax. Poib pycCKMX YYEHBIX B PAa3sBUTHH HayKH.
HOCTI/I)KCHI/ISI B o01acTu CO3JIaHUA HOBBIX MAaTCpraioB, UX IMPUMCHCHUA. 3HaueHune MaTcpurajioB
B Pa3BUTUU XUMHUKO-TEXHOJOTHYECKUX MPOIIECCOB U 0OCCTICUCHUH X OE30MTaCHOCTH.

OcHOBHbIE TOHSTHSI O CTPOCHHMM, CTPYKType M CBOMCTBaxX MarepuajoB. MeTomabl
W3Yy4YEHUs CTPYKTYpPhI U CBOMCTB MAaTEpUAJIOB.

Crpoenue marepuanoB. OCHOBHbBIE TUIIBI KPUCTAJUIMUECKUX pemieTok. Knaccuduxarms
KPUCTAJJIOB NO THUIAM CBSI3U. AHU30TPONMS CBOICTB KpHUCTaIoB. CTpoeHHE peanbHbIX
KpucTayyioB. JlepeKTsl peanbHbIX KPUCTAIIIOB U UX BIMSHUE HA CBOWCTBA METAJJIOB M CILIABOB.
CpoiictBa nucnokanmit. Kpucrammzamus wMeTauioB U cmiaBoB.  (CaMonpou3BOJIbHAS
Kpuctaum3anus.  HecamompousBosibHas — Kpuctaummsanus.  AMopdHbIe  MaTepuanbl.
Hanomatepuanbsl. Anorponuyeckue mnpeBpaiieHus MetamioB. CTpyKTypa HeMEeTaTIM4eCKHX
MarepuaioB. CTpOCHHE MOJMMEPOB, CTEKIIA, KEPAMHKH.

CpoiictBa Marepuanos. [loka3arenu coiictB. Knaccudukanus cBoiicts. Mexanndeckue,
(bnmqecxne, XUMHNYECKHUCE, BKCHHyaTaHI/IOHHBIe U TCXHOJIOTNYCCKHUC CBOfICTBa MaTCpI/IaJ'IOB.
HOKaSaTCHI/I MECXAaHNYCCKUX CBOfICTB, onpenens[eMme HpI/I CTAaTUYCCKHUX HUCIIBITAHUAX Ha
pacTsbkeHne W m3ruO. MeToasl  ompeneneHUsT TBEpAOCTH MarepuanoB. [lokazarenu
MECXaHNYCCKUX CBOﬁCTB, onpez[enﬂeMme HpI/I JINMHAMHUYCCKUX U MUKIINYCCKUX UCITBITAHUAX.

DU3BNKO-XUMHYECKIE OCHOBBI MAaTEPUATIOBEICHHUSI.
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OcCHOBBI T€OpUHU CILIABOB. JlMarpaMMbl COCTOSIHUS CIUIaBOB. TepMUHBI U OINpeAEIeHHUS.
JlnarpamMmsbl — «COCTaB-CBOMCTBO». Da30BbIi COCTAB CIIABOB. 3aBUCUMOCTh MEX/1y CBOMCTBaMU
CIUIaBOB U TUTIOM auarpammel coctosinud. [IpaBuno H.C. Kypnakoga.

Merammueckre MaTepHaIb.

XKeneszo u crunaBbl Ha ero ocHoBe. CTaau U YyryHBI.

XKenesoyrnepoauctoie cruiaBbl. CTPYKTYpbl CIIaBOB JKelle30-yriepod. Jluarpammbl
COCTOSIHUS Kele30-1ieMeHTUT. KoMmoHeHThl, (a3bl U CTPYKTYpHbIE COCTaBISIOLIME CTaJled U
O€JIBIX YyT'YHOB.

KoHCTpyKIIMOHHBIE METAJUIMYECKUE MAaTEpUaAbl. Y TJIEPOJUCTHIE U JIETUPOBAHHBIE CTAJIH.
Knaccudukanusi craneil, omnpeneieHue MOHATUS KadecTBa cTalu (TpeOOBaHHUS K KayecTBY).
Bnusinue yrieposa v MoCTOSIHHBIX (T€XHOJIOTMYECKUX) NMPUMECE Ha Ka4yeCTBO CTaJd, METObI
yIIydllEeHUs KayecTBa CTaju (MOBBIIEHUE €€ KOHCTPYKIMOHHOW MpOoYyHOCTH). BrusHue
JIETUPYIOIIMX JJIEMEHTOB Ha CBOWCTBA CTaJM. JlparpamMMmbl COCTOSIHUS JKE€JI€30-JIETUPYIOLINN
aneMeHT. KoHcrpykumonuesle  cramu.  MHcTpymeHntanpHble  cramu.  Knaccudukanus
YIJIEPOAMCTBIX M JIETMPOBAHHBIX CTajed. MapkupoBka cTajmeldl 10 XUMHYECKOMY COCTaBy.
KoncTpyknmoHHble ctany U cruiaBsl. THCTpyMEHTAIbHBIE CTAIN U CIUIABBI. UyTr'yHBI U TBEpIbIC
crutaBel. CBolicTBa M HaszHaueHue uyryda. [Ipomecc rpadurmzanum. YUyryHel cepeie, Oembie,
KOBKHE, BBICOKOIIPOUHBIE, UX CBONCTBA, 00JIaCTh NPUMEHEHUS, MapKUPOBKA.

Teopuss U mpakTHKa TEPMUYECKOW M XMMHKO-TEPMHYECKOH 0OpabOTKM METaJIOB U
cruiaBoB. [Ipupona, MexaHW3M M YCIOBHUS NPOTEKAaHUs CTPYKTYPHBIX IPEBPAIICHUN B CTaJM.
Buner Ttepmuueckoit obpabotku cramu: omkur | u Il posma, monHBI M HENONHBIA OTXKU,
HOpMaJju3alus, 3aKajika, OTIYCK. 3aKaJlMBa€MOCTh M IPOKAJIMBAEMOCTb cTajnei. BrusHue
TepMHUUECKOH 0OpabOTKM HAa MeXaHHW4yeckue cBoicTBa cTanu. dusnueckue OCHOBBI XUMHUKO-
TepMuueckoi oOpaboTku. Bumel u cmocoOsl nementanuu. uddy3nonHoe HaceleHne
MOBEPXHOCTH HeMeTautlaMHu. AzotupoBanue cranu. Juddy3smonnas merammzanus. MonnHas
XUMHKO-TepMHuecKas oOpaboTka. [lepcrnieKTHBBI pa3BUTHS XMMHKO-TEPMHUECKON 0OpabOTKH.
Huddy3noHHOE yaaieHne TpuMecen.

[{BeTHBIE METAILIBI U CILJIABBI HA UX OCHOBE.

OO0mras xapakTepucTuKa M Kiaccu(UKaIMs MEIHBIX CIUIaBOB. JlaTyHu, OpOH3BI, MEIHO-
HUKEJIEBBIC CIUIaBbl. AHTH(GPUKIMOHHBIE MeTauTMueckue Marepuaisl. OOmas xapakTepucTuka
QTIOMUHHMEBBIX CIUTaBOB. JlepopmupyeMbie allfOMUHHMEBBIE CILIABbI, JIUTHEBBIC ATIOMUHHUEBBIC
cruiaBel.  ['panynupoBaHHbIe  cruiaBbl. OOmias XapaKTepUCTHKAa MarHUEBBIX — CIUIABOB.
Jebopmupyemble MarHueBbie CIIaBbl. JINThEBbIE MarHUEBBIC CIUIABBI. BIHsSHHE JETHPYIOIINX
3JIEMEHTOB CTPYKTYPY U Ha CBOMCTBA TUTAHOBBIX CIJIABOB. bepuiunii U CIijiaBbl Ha €ro OCHOBE.

TyromnaBkue MeTalIbl ¥ CIUIABbI HA UX OCHOBE.

OcCHOBBI KOPPO3UHU METAJUIOB. [IpUHIINIIBI U METO/IBI 3AIUTHI OT KOPPO3HUHU.

OcHoBHbIE NPUYMHBI KOppo3uu MerawioB. [lokazatenun xopposuu. Kiaccuduxarms
KOPPO3UOHHBIX MPOLIECCOB. XUMHUECKas Koppo3ud. ['azoBast kopposus. Kopposus B KHUIKOCTIX
— HERJIEKTPOJUTaX. DJIEKTPOXUMHUUEcKass Koppo3usi. KuHeTuka aeKTpoXuMHUYECKOl KOppO3Uu.
Koppo3us MeTanioB B yCIIOBUSX TEXHOJIOTUYECKUX CPEJl XUMUYECKUX IPOU3BO/JICTB.

[lpyHUMOBI U METOABI 3alUTBl OT KOppo3uu. Koppo3MOHHOCTOMKHE METauInYecKue
MaTtepuaabl. MeTosbl 3allUThl MAlIMH M allaparoB XUMHYECKUX IPOU3BOJCTB OT KOPPO3HHU.
HNHrudurops! KOppo3uu. DIEKTPOXUMHUYECKas 3allluTa. 3alIUTHbIE TOKPBITUS.

Hemerannuyeckue mMatepuaibl.

Marepuansl Ha OCHOBE BBICOKOMOJIEKYNISIpHBIX coennHeHud. CTpoeHue M CBOHCTBa
noJMMepoB. TepMOpeakTHBHbIE U TEpPMOIUIACTUYHBIE moJiuMepbl. CTpoeHue U CBOIiCTBa
mwiactMacc.  OCHOBHbIE  PAa3HOBUJHOCTH  MPOMBILUICHHBIX IOJMMEPOB U  IIacTMAacc.
ApMHpOBaHHBIE MTOJIUMEPHBIE MaTepuabl. | 'a30HaOIHEHHbIE MJIACTMACCHI.

Oco0eHHOCTH CTPOEHHS , CBOMCTBA PE3NHOBBIX MaTepuaioB. Pe3unsl o01ero
Ha3HAaYeHUs, CTIeLUaIbHbIE PE3UHBI U 00IACTH UX IPUMEHEHHUSL.

165



Jlakokpacounsie matepuainsl (JIKM). Ocnosuble Buabl JIKM. Kpacku, j1aku, rpyHTOBKA,
HirnartJjeBKa.

Kepamuueckue wmarepuasibl. KOHCTpYKIIMOHHAs, WHCTpPYMEHTaJbHash M TEXHUYECKas
kepamuka. Heopranmueckoe crexiio. Knaccugukanus cTeKoa MO0 Ha3HAYEHHIO U 00JIacTH
npumeHenust. Curamibl. ['padur. AcOect. CBolicTBa 1 00J1aCTH IPUMEHEHUS.

CMma3ouHble Macia, [JIacCTUYeCKUe CMa3Ku, TBEpAble CMa30uHble MaTepuanbl. CMa304HO-
OXJIAXKJAIOIINE KUIKOCTH.

JIpeBecHbIE MaTEpHUAIIBI.

Kommno3zunmonnsie wmarepuansl (KM). OOmas xapakTepucTHKa KOMIO3HIIMOHHBIX
marepuanoB.  JlucnepcHo-ynpouennsie KM,  cinoucteie KM,  BosiokHucteie  KM.
KoMmno3unmonnsle wmaTepuanbl Ha MeTAIMYECKOM U Hemertauimueckod ocHoBe. CAII
(cmeyueHHble amOMUHUEBbIE Topomiku). Kepamuueckue KOMIO3HIIMOHHBIE MAaTEpHAJIBI.
['uOpuHbIE KOMIIO3UIIMOHHBIE MAaTEPUAJIBL.

Bnusinue o00nyueHuss Ha CTPYKTYpY, MEXaHMYECKHE CBOWCTBA M KOPPO3HOHHYIO
CTOMKOCTBh MaTepHasioB. PanainOHHOCTOMKNE CTaIM U CIUIABBI.

DKOHOMHYECKH 000CHOBaHHBIN BHIOOP MAaTEpPHAIOB /111 KOHKPETHBIX LIETEH.

Bb160p KOHCTPYKIIMOHHBIX MAaT€pUalIoB il KOHKPETHOI'O TEXHOJIOTMYECKOTO IMpoliecca.
Kputepun u anropurm BbIOOpa KOHCTPYKLIMOHHBIX MaT€pUANOB. ODKOJOTUYECKHE AaCIEKThI
MaTepHUaJIOBEICHUS U 3alIUThl METAJIJIOB OT KOPPO3HH.

4. O0beM yueOHOMH TUCHMILTHHBI

B 3auerHbIx B
Bunel yue6HOM paboThI EAMHULAX aKaJeM.
qacax

OO0u1asi TPy10€eMKOCTh UCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 3 108
AyIUTOpPHBbIE 3aHATHS: 1,3 48
Jlexuuu (JIek) 0,9 32
[Tpaxtuueckue 3anstus (113) 0,4 16
CamocrositesbHas padora (CP): 1,7 60
Pedepar 0,6 20
KonrakTHas camocrositenbHas pabota 11 0,2
CaMOCTOSTEIbHOE N3YUEHHUE PA3/IETI0B AUCHUIIIIMHbI ’ 39,8
Buj KoHTpoJIs: 3a4eT / IK3aMeH 3a4er

B 3auerHbIx B actp.

Buner yue6HOM paboThI €AMHULAX yacax

OO0uiasi TPy10€eMKOCTh JUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 3 81
AyIUTOpPHBbIE 3aHATHS: 1,3 36
Jlexuuu (JIek) 0,9 24
[Tpaxtnueckue 3anstus (113) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
Pedepar 0,6 15
KonrakTHas camocrositenbHas pabora 11 0,15
CaMOCTOSTEIbHOE N3YUEHHUE PA3/IeTI0B AUCHUIIIMHbI ’ 29,85
Buj koHTpoJIs: 3a4eT / IK3aMeH 3a4er

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
“KOHCTPYKIIMOHHBbIE MATEPHUAJIbI B TEXHOJIOTHH COBPEMEHHOI YHEepreTuKn’’
(b1.B./1B.07.02)

1.1Heau JMCHUTIMHBI:
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-IpUOOpETeHNE CTYAEHTAMU 3HAHUW O CTPOCHMH U CBOMCTBAX KOHCTPYKIIMOHHBIX
MaTepuaioB, B YaCTHOCTH, MaTEPUAJIOB, HCMOJIb3YEMBIX B COBPEMEHHOM SHEPreTUKE U
TEXHOJIOTHIX TEINIOHOCHUTEICH;

- O3HAKOMJIEHUE C TEXHOJIOTUSAMHU IPOU3BOJACTBA METALIMYECKUX U HEMETAIIMYECKUX
MAaTepHUaoB, MCHOJIb3YEMbIX, B YACTHOCTH, B COBPEMEHHOW  JHEPreTUKE U TEXHOJIOTHAX
TCIUIOHOCHUTEIICH

- U3y4YeHHE CHOCOOOB OIEHKHM M TPOTHO3UPOBAHHUS  AKCIUTyaTallMOHHBIX  CBOWCTB
COBPEMEHHBIX MATEPHUAJIOB, HCIIOJb3yEeMbIX, B YACTHOCTH, B COBPEMEHHOW SHEPreTUKE H
TEXHOJIOTHUIX TEIUIOHOCHUTENICH;

-YCTaHOBJICHHE 3aBUCUMOCTH MEXIY COCTaBOM, CTPOCHHUEM M CBOMCTBAMH COBPEMEHHBIX
MAaTepUaoB, HMCIOJb3YEMbIX, B YAaCTHOCTH, B COBPEMEHHOW SHEPreTUKE M TEXHOJIOTHAX
TEIJIOHOCHUTEICH.

2. B pesyabrare wu3y4YeHHs] IUCHUIUVIMHBI OOy4Yamoluiici 1O MporpamMmme
CIeNUATNTETA T0JIKEH

0b1a0amsb CIETYIONUMA KOMITCTCHITUSIMU

-CIIOCOOHOCTBIO ~ OCYIIIECTBIJIATh TEXHOJOTHYECKHI TMPOIECC B COOTBETCTBHH C
pPErjIaMeHTOM M HCIOJIb30BATh TEXHUYECKUE CPENICTBA JJII M3MEPEHUS OCHOBHBIX MapaMeTpOB
TEXHOJIOTHYECKOI0 Mpoliecca, CBOUCTB chipbs U npoaykuuu (I1K-1)

-CIIOCOOHOCTh MPUHUMATh KOHKPETHOE TEXHUYECKOE PEIICHUE C YYETOM OXPaHbl TPyAa,
paauanmoHHON 06€30MacHOCTH U 0XpaHbl Okpyxaromiei cpeanl (I1K-4).

Buams:

- COCTaB U CTPYKTYPY GYHKIMOHAIBHBIX MAaTEPHAIIOB, MPUMEHIEMBIX ISl TPOU3BOJCTBA
000pyI0BaHUSI U KOHCTPYKIIMHA B COBPEMEHHOM PHEPTETHUKE U TEXHOJIOTHUSAX TEIIOHOCUTEIICH

- cBo#cTBa (YHKIIMOHAIBHBIX MAaTEpPUAJIOB, MPUMEHSEMBIX IS MPOU3BOJICTBA
000pyI0BaHUsSI W KOHCTPYKIIMA B COBPEMEHHOW DHEPTETUKE M TEXHOJIOTHSX TEIUIOHOCHTENCH, U
METOJIbl X ONPEICIICHHUS;

- mnpuHATyio B Poccuiickoit @enepanun MapkupoBKy (YHKIHMOHAJIBHBIX MAaT€pHAIOB,
MPUMEHSIEMBIX ISl TIPOU3BOACTBA O0OPYAOBaHUSI W KOHCTPYKIIMH B COBPEMEHHOW DYHEPTETHUKE
M TEXHOJIOTHUSX TEIJIOHOCUTENEH ;

- KOPPEJSIUUMIO MEXITYy  CTPYKTYpO#l, CBOMCTBAMHU HW YCIOBUAMH SKCIUTyaTaluH

(GYHKIIMOHAJIBHBIX MAaTE€pUAJIOB,  IPUMEHSAEMBbIX ISl MPOU3BOJACTBA OOOpYyIOBaHUS U
KOHCTPYKIIMH B COBPEMEHHOM YHEPreTUKE U TEXHOJIOTUSAX TEINIOHOCUTENEH;
Ymemo:

- moabupaTh KOHCTPYKIIMOHHBIE MaTEpHalbl C BBICOKUMHU SKCIUTyaTallMOHHBIMHU
XapaKTEPUCTHUKAMU IS 33JTAaHHBIX YCIOBHM SKCILTyaTalluu;

- OTIPEAEIATh OCHOBHBIE CBOWCTBA (PYHKIIMOHAIBHBIX MATEPUATIOB, MPUMEHSIEMBIX IS
MPOM3BOJICTBA O0OPYIOBAHHUS W KOHCTPYKIIMA B COBPEMEHHOW JHEPTreTUKE M TEXHOJIOTHSIX
TCIUIOHOCHUTEIICH

- MPOTHO3UPOBATH PabOTOCIIOCOOHOCTh (DYHKIIMOHAIBHBIX MAaTEPHUAIOB, MPUMEHSIEMbBIX
JUIsl TIPOU3BOJICTBA OOOPYIOBaHUS U KOHCTPYKIIMH B COBPEMEHHOM  JHEpPreTHuKe M
TEXHOJIOTHUIX TEIUIOHOCHUTENICH;

Bnaoems:

- METOJaMH OTIPENIeJICHUSI CBOMCTB (DYHKIIMOHAIBHBIX MAaTEPUAIOB, MPUMEHIEMBIX IS
MIPOM3BOJICTBA O0OPYIOBAHHUS W KOHCTPYKIIMA B COBPEMEHHOW JHEPTreTUKE U TEXHOJIOTHSIX
TCIUIOHOCHUTEJICH

- TEXHOJIOTHSIMU cOOpa M 00pabOTKH JAHHBIX IS MIPUHATHS KOHKPETHBIX TEXHUYECKUX
pemieHuid TpH  pa3pabOTKE TEXHOJOTHUYECKHX IMPOIECCOB C TOYKH 3pEHUs TEXHHUKO-
HKOHOMMYECKOHN 3PPEKTUBHOCTH.

3. Kpartkoe cogep:xaHue JUCHMILIHHbI

Knaccudukanust KOHCTPYKIIMOHHBIX MaTepraioB. OCHOBHBIE MaTEPHAIIbI, TIPUMEHSIEMBIC
JUTSI TIPOM3BOJICTBA 00OPY/IOBaHUSI M KOHCTPYKIIMM B COBPEMEHHOM SHEPTETHKE U TEXHOJIOTHIX
TEIJIOHOCHUTEICH.
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KoHCTpyKIIMOHHBIE METAININYECKUE MATEPUATIBL.

VYrnepoaucTsie U erupoBannble ctanu. Knaccudukanus craneid, onpeaeneHue MOHATUS
KauecTBa crainu (TpeOoBaHMsS K KadyecTBy). BimsHue yriepojga ¥ MOCTOSHHBIX
(TEXHOJIOTUYECKUX) HpHUMeced Ha KadecTBO CTalM, METOJbl YIYyYIIEHHsS KayecTBa CTalu
(TOBBIIIEHUE €€ KOHCTPYKIMOHHOW MpPOYHOCTH). BnusHue nerupyromux »3J1€eMEHTOB Ha
CBOMCTBA CTanu. J[MarpamMMBbl COCTOSIHUS IKEJE30-JIETUPYIOIUN 1eMeHT. KOHCTpyKIMOHHbIE
cranu. VMHcTpyMeHTanbHble ctanu. Kinaccuukanus yriaepoAaucTbiX U JETMPOBaHHBIX CTaJIEH.
MapkupoBka crajgedl IO XUMHYECKOMY cOcCTaBy. KOHCTpYKIHMOHHBIE CTaJd U CILIABBI.
WucTpymeHTanbHble cTanu U civlaBbl. UyryHsl U TBepjble ciiaBbl. CBoOMCTBa M Ha3Hau€HUE
gyyryHa. [Ipouecc rpadpurtuzanuu. YyryHsl cepble, Oenble, KOBKHE, BBICOKOIPOYHbBIE, HX
CBOICTBa, 00JaCTh MPUMEHEHUS, MAPKUPOBKA.

Teopuss ¥ mpakTHKa TEPMUYECKOW M XUMHKO-TEPMHYECKOW OOpabOTKM METalioB U
cruiaBoB. [Ipupona, MexaHW3M M YCIOBHUS NPOTEKaHUs CTPYKTYPHBIX IIPEBPAICHUN B CTAJIH.
Buner tepmuueckoit obpabotku cramu: omkur | u Il posma, moiHBIA W HENOJNHBINA OTXKUT,
HOpMaju3alus, 3aKajka, OTIYCK. 3aKaJluBa€MOCTh M IPOKAJIMBAEMOCTh cTanei. BrusHue
TEPMHUUECKONH 00pabOTKM Ha MEXaHMYeCKHue CBOWCTBa cTanu. PU3NYECKUE OCHOBBI XMMUKO-
TepMuueckoi oOpaboTku. Bumel u cmocoOsl nementanuu. uddy3nonnoe HaceleHne
MMOBEPXHOCTH HeMeTautlamMu. AszotupoBanue cranu. Juddy3monnas merammusarnus. Monnas
XUMHKO-TepMHueckas oOpaboTka. [lepcrnieKTHBBI pa3BUTHS XMMHKO-TEPMHUECKON 00pabOTKH.
Huddy3noHHOE yaaieHne TpuMecen.

[{BeTHBIE METAILIBI U CILJIABBI HA UX OCHOBE.

OO6mras xapakTepucTuka U Kiaccuukanus MEAHBIX CIIaBOB. JlaTyHu, OpoH3bI, MEIHO-
HUKEJIEBble CIUIaBbl. AHTU(QPUKIIMOHHBIE MeTauInyeckue MaTepuaibl. OO0Ias XapakTepucTuKa
QIIOMUHHUEBBIX CIIaBOB. [ledopMupyemble allOMUHUEBBIE CIUIABbI, JIUTHEBBIE ATIOMUHHUEBBIE
cruiaBbl. ['panynupoBaHHble cruiaBbl.  OOIIasi XapaKTepUCTHKAa MAarHUEBBIX — CIUIABOB.
Jlepopmupyemble MarHueBble CIIaBbl. JIUThEBbIE MarHueBblE CILIABbl. BiusHME Jerupyrommux
2JIEMEHTOB CTPYKTYPY U Ha CBOMCTBA TUTAHOBBIX CIUIABOB. bBEepHIIIMil M CIIaBBI HA €T0 OCHOBE.
TyromnaBkue MeTalIbl ¥ CIUIABbI HA UX OCHOBE.

Hemerannuueckue marepuasbl.

Matepuansl Ha OCHOBE BBICOKOMOJEKYISIPHBIX coeauHeHud. CTpoeHue U CBOMCTBa
noJMMepoB. TepMOpeakTHBHbIE U TEpPMOIUIACTUYHBIE moJiuMepbl. CTpoeHue U CBOIiCTBa
mwiactMacc.  OCHOBHbIE  PAa3HOBMJIHOCTH  IPOMBILUIEHHBIX IOJMMEPOB U  IIacTMacc.
ApMUpPOBaHHBIE TIOJUMEPHBIE MaTEPHUAIIbL. ['a30HaNIOTHEHHBIE [IJITACTMACCHI.

Bb160p KOHCTPYKIIMOHHBIX MaTepUajioB JUIsi KOHKPETHOTO TEXHOJOTMYECKOro IMpolecca.
Kputepuu n anroputm BpiOOpa KOHCTPYKIIMOHHBIX MaTE€pPHUAJIOB.

4. O0beM yueOHOMH TUCHMILTHHBI

B 3auerHbIx B akanem.
Buner yue6HOM paboThI €AMHULAX yacax
OO0uiasi TPy10€eMKOCTh AUCIHUIIMHBI 110 Y4eOHOMY IUIAHY 3 108
AyIUTOpPHBIE 3aHATHS: 1,3 48
Jlexuuu (Jlek) 0,9 32
[TpakTnueckue 3anstus (113) 0,4 16
CamocrositesbHas padora (CP): 1,7 60
Pedepar 0,6 20
KoHTakTHas camocrosiTesnbHas paboTa 11 0,2
CaMOCTOSITETbHOE N3YYEHUE PAa3/eI0B AUCHUIIIMHbI ’ 39,8
Buj KoHTpoJIsi: 3a4eT / IK3aMeH 3ayer
B 3auerHbIx B actp.
Buner yue6HOM paboThI €AMHULIAX yacax
OO0uasi TPy10€eMKOCTh IUCHUIIMHBI 110 Y4e0HOMY IJIAHY 3 81
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AyIUTOpPHBbIE 3aHATHS: 1,3 36

Jlexuuu (JIek) 0,9 24
[TpaxTnueckue 3anstus (113) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
Pedepar 0,6 15
KonrakTHas camocrositenbHas pabota 11 0,15
CaMOCTOSITETbHOE U3YYEHUE Pa3/IeI0B AUCUUIIIMHbI ’ 29,85
Bua koHTpoOJIsi: 3a4eT / IK3aMeH 3auyer

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
« KBanToBasi xuMusi MmarepuajioB coppeMenHoi 3uepreruxkun» (b1.B./{B.08.01)

1. Heap TUCHUIIAHBI
— O3HAKOMJIEHUS C OCHOBHBIMH MOHATHSIMHU COBPEMEHHOW KBAHTOBOM XUMHH;

— HU3YUYCHHA NPHUHOUIIOB OCHOBHBLIX KBAHTOBO-XMMHYCCKHX MCTOAOB pacyc€Ta CTPOCHUSA U
CBOMCTB XUMHYECKUX CHUCTEM,

— O3HAKOMJICHHUSI C OCHOBHBIMM THIPEACTABICHHUSAMU TEOPUU XHUMHUYECKOM CBS3U U
MEXKMOJIEKYJISIPHBIX B3aUMOACHCTBUM;

— O3HAaKOMJICHME C  OCOOCHHOCTSIMM  XUMHYECKOM  CBSI3M,  MEKMOJEKYISIPHBIX
B3aMMOJICHICTBUN U CBOWCTB MOJIEKYJIIPHBIX CHCTEM;

— 03HAKOMJICHHE C KBAaHTOBO-XHMHYECKUM OIHCAHHEM JJICKTPOHHOW CTPYKTYPHI TBEPIBIX
Te,
— TpHOOpeTEeHUsT  HAaBBIKOB  pabOTBI C  OCHOBHBIMH  KBAaHTOBO-XHMHYCCKHMH
KOMITLIOTEPHBIMH ITPOTPaMMaMH, UCTIOIb3YEMBIMHU Ha MPAKTHKE.
2. B pesyabTaTe H3y4YeHHS JUCHUILUIMHBI OOyYAKIIMIiCA MO mporpamMmme
CHeHUATUTETA T0JIKEH:
001a0amp CAEAYIONUMHA KOMIIETEHITUIMH:

—  CIIOCOOHOCTBIO CaMOCTOSTEIIPHO BBITIOJNHATh HWCCIICOBAHUS C HCIIOJIb30BAHHEM
COBPEMEHHOU armapaTypbl ¥ METOJIOB UCCIEAOBAaHUSI B 00J1aCTH 0OBEKTOB MPO(HeCcCHOHATBHOM
NCSITEILHOCTH, TPOBOJHWTH KOPPEKTHYHO 00pabOTKy pe3y/lbTaToB U  YCTaHABIIUBATh
agexBatHocTh Mojenet (I1IK-10).

3namo:

— OCHOBHBIE TOJIOKEHUSI KBAaHTOBOW XMMHH, COBPEMEHHON TEOPUU XUMHYECKOU
CBSI3M M MEXMOJIEKYJISIPHOTO B3aUMOJECHUCTBUS U TPUMEPHI €€ NMPUMEHEHUS K KOHKPETHBIM
XUMHYECKUM CHCTEMaM;

- IIPUHLMIBI  KOJMYECTBEHHOM  XapakTEepU3allMM aTOMHOM M AJIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJISIPHBIX CUCTEM;

— OCHOBHBIE B3aUMOCBS3M MEXKJYy 3JEKTPOHHOH CTpyKTypoll u  ¢usmuko-
XUMUYECKMMH CBOMCTBAMH BEILIECTB, JIEXKAIKE B OCHOBE YIIPABIICHHUS CBOMCTBAMM;

- BO3MOJKHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHUYECKUX PACUYETHBIX

METOJIOB ¥ 00JIaCTH UX MPUMEHHUMOCTH.
Ymems:

— MPUMEHATh KBAHTOBO-XMMHYECKHE TIOAXOABl W METOABl JJIA  pacyera,
WHTEPIPETAIIUU U MIPEJICKa3aHUs CTPOCHUSI M CBOMCTB MOJICKYJISIPHBIX CUCTEM.

Braoemy:
AJIEMEHTApPHBIMH HABBIKAMHU TPUMEHEHUSI KBAHTOBO-XUMHYECKUX IIOIXOI0B W METOJOB H
WHTEPIpETAIlUU PE3yJIbTaTOB TIPU PEIICHUH MPAKTUYECKUX TEXHOJOTHYECKUX 3aJad |
CTaHJAPTHBIMU KBAaHTOBO-XUMHUYECKUMH KOMIBIOTEPHBIMU ITPOTPAMMaMHU.
3. Kpartkoe cogep:xaHue JUCHMILIHHbBI
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Bsenenue. IIpenmer kBaHTOBOM XuMHH. POIb KBAHTOBOM XMMHHM B ONIMCAHUM XUMHYECKUX

SIBJICHUH U MPOLECCOB. B3auMOCBA3b KIIACCUYECKON U KBAHTOBOUM MOJIENEN MOJIEKYII.

Moayas 1. O0mue mono)eHus KBaHTOBON XUMHH
OcHOBHbBIE TIOJIOKEHUSI KBAHTOBOW MEXaHUKH. BapuanuoHHBIN METOJ HaXOXICHUS BOJIHOBBIX
¢byukuuil. [IpubnmxeHne He3aBUCUMBIX YacTUL. MeTo/ caMOCOTIacOBAHHOTO TOJIS AJIsi aTOMOB.
[Tpubnmkenne HeHTPaIbHOTO MOJIs. ATOMHBIE OPOUTAIN U UX XapaKTEPUCTHKHU. .
AHTUCUMMETPUYHOCTh 3JIEKTPOHHON BoJHOBON ¢yHKuuu. ChouH-opOuTanu. JlerepMHHAHT
Creiirepa. Beenenue B metonsl Xaptpu-Poka u Teopuro ¢yHkiuonana miotHoctu (TOII),
XMUMHYECKas TPAKTOBKAa PE3yJbTaTOB. DJIEKTPOHHbIE KOH(MUIypald aTOMOB C TOYKH 3PEHHS
KBAaHTOBOUW XUMUH.

MogayJb 2. MeTo1bl MOJIEKYJIIPHON KBAHTOBOM XUMHUH
[Tpubmmxkenne bopHa-Onnenreiimepa, aaradaTHuecKuii MOTEHIMAN U MOHATHE MOJIEKYJISIPHOU
cTpykTypel. Mertoasl Xaptpu-®oka u TOIl mis monekynsl. Ilpubmmxenne MO JIKAO.
DOnexTpoHHas  Koppensuus. Merosq  KOHQUI'YpallUOHHOrO  B3auMojewcTBus.  Teopus
BO3MyLIeHNH. Pacuer sHeprum nucconuanuy XMMUYECKUX CBSA3EH.
Wepapxus meTonoB KBaHTOBOM XxumMuM. Hesmmupuueckas KBaHTOBasg XuMMs. basucHeie
(GYHKIMM U1 HEOMIIUPUYECKUX pacueToB. ATOMHbBIE U MOJIEKYJIsIpHbIE Oa3ucHble Habopbl. Poiib
0a3ucHbIX (PyHKUMH B ONMMCAaHUU CBOMCTB MouieKyll. [lomyamnupuueckue meronpl. BaneHTHoe
npuOIKEeHne. T-3JeKTpoHHoe mnpubmmkenue. Meron Ilappusepa-Ilomna-Ilappa. IIpocroit u
pacIUPEHHBIN METObI XIOKKEIIA.
To4HOCTH KBAHTOBO-XHMUYECKUX PACUETOB CBOMCTB MOJIEKYIL.

MoayJsb 3. Xumudeckas CBsi3b U 3JIEKTPOHHAS CTPYKTYpPa TBEPJBIX TEI
OpOuTanbHas KapTUHA XUMUYECKOU cBsI3U. KOHCTpYKTUBHAS U IECTPYKTUBHASI UHTEPhEPEHLINS
opb6uTaneii. MosekynspHble OpOUTAIN U UX CUMMETpHitHas kinaccudukanus. Koppensunonusie
auarpamMmbl. DJIEKTPOHHbIE KOH(QUI'YpallUU JIBYXaTOMHBIX MOJIEKYN. AHajIU3 3aceleHHOCTEH
opbutaneit mo Mamiukeny. Ilonstue o 3apsmax u nopsanakax cssizeid. [IpoctpancTBeHHOE
pacnpeziesieHue 3JIeKTPOHHOM MJIOTHOCTH U XUMHUYECKast CBA3b. [lepopMalinoHHast 2JIeKTPOHHAS
IJIOTHOCTB. TONoJIOTHYecKast TEOpUS XUMUYECKOM CBA3U. MEXMOJIEKYIIsIpHBIE B3aUMOJECHCTBHS.
OnHOBNEKTPOHHBIE BOJIHOBBIE (DYHKIIMM B KpHUCTa/lIaXx W METOJbl UX pacuera. [IpubnnxeHue
JIOKaJNbHOMN IJIOTHOCTHU. YpoBeHb Depmu. [110THOCTH cocTosiHMNA. 30HHAs CTPYKTYpa TBEPIBIX
Tea 1 00YCIIOBJICHHBIE €10 CBOMCTBA. DNeKTpOHHOE CTPOCHHE KPUCTAJUTMYECKUX
HEYNOPSI0YEHHBIX U aMOP(HBIX TEJI.
3akarovyenue. KBaHTOBast XUMUs KaKk HHCTPYMEHT IPOTHO3a B XUMHUHU.
4. O0beM yueOHOM THCUMIITHHBI

Bunel yue6HOM paboTh B 3ageTHBIX B akagem.
eIMHUIIAX qacax

OO0masi TPy10€eMKOCTb AUCIHUIJIMHBI 10 Y4eOHOMY 3 108

IUIAHY

AyIUTOpPHBbIE 3aHATHS: 0,89 32

Jlexuuu (Jlek) 0,45 16

[TpakTueckue 3anstus (113) 0,44 16

CamocrositesbHast padora (CP): 1,11 40

Buja koHTpoOJIsi: 3a4eT / IK3aMeH 1 36 s3xk3amMeH

Buapr yue6HO# paboThI B 3auerHbIx B actp. wacax
eIMHUIIAX

OO011asi TPY10€eMKOCTh AUCIHUIJIMHBI 10 Y4eO0HOMY 3 81
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IJIAHY
AyIUTOpPHBbIE 3aHATHS: 0,89 27
Jlexmum (JIek) 0,45 12
[TpakTueckue 3anstus (113) 0,44 12
CamocrositesbHas padora (CP): 1,11 30
Buja koHTpoJIsi: 3a4eT / IK3aMeH 1 27 3Kk3aMeH

AHHOTANUA pado4yeil NPOrpaMmMbl AUCHUIIMHbBI
«Karajau3 B MmaTeprajiax cOBpeMeHHOM IHePreTHKN»
(b1.B./1B.08.02)

1. lHeab AUCUMIIIIUHBI:

- TOBBILIEHUE HAYYHO-TEXHUYECKOM M  METOJOJIOTUYECKON KOMIIETCHIMH  CTYJCHTA,
HEOOXOIUMBIX JUIsl pemieHus Mpo(decCHOHANBHBIX 3a]1ad, CBS3aHHBIX C MPOBEJICHHEM HAyYHO-
HCCIIEA0BATENBCKON PabOThl M MPOM3BOJICTBEHHO-TEXHOJOTHYECKON JIEITEIbHOCTH B 00acTH
TEXHOJIOTHH TeIUIoHocuTeleii A0V

- IproOpeTeHNe 00YJaAIOIUMHUCS 3HAHUH O POJIA KaTaji3a B MPAKTUUECKH 3HAYUMBIX ITpoIieccax
TEXHOJIOTHH TerioHocurenei S0V,

Jlis 3TOro B XOJ€ HU3ydeHUs Kypca HEO0OXOIMMO JOHECTH 10 CTYAEHTOB (PU3UKO-
XUMUYECKAE TIPUHIUIIBI, JIeKAIIME B OCHOBE TMPOIECCOB C YYaCTHEM TOMOTEHHBIX |
TreTEPOreHHBIX KaTaIM3aTOPOB.

2. B pe3yabrare u3ydyeHusi AUCHUIUVIMHBI CTYJEHT [0J:KeH TPUOOPeCTH cJeaylolue
npogeccuoHaIbHbIe KOMIETEHIMU:

— CIIOCOOHOCTBIO CAMOCTOSATCILHO BBINOJIHATE MCCIENOBAHUS C HCIOJIB30BAaHHEM
COBPEMEHHOU armapaTypbl ¥ METOJIOB UCCIEAOBAaHUSI B 00J1aCTH 0OBEKTOB MPO(HeCcCHOHATBHOM
NESTETPHOCTH, TPOBOJAUTH KOPPEKTHYIO 00pabOTKy pe3ylbTaTOB H  YCTaHaBIWBATH
agexBatHoCTh Mojeneit (ITK-10).

B pe3yabTare n3y4eHusi AUCHUNIMHBI BBINYCKHUK T0JI7KEH:
3Hamov:

- MPUYUHBI YCKOPEHUS XUMUYECKOTO MPOIecca B MPUCYTCTBUH KaTalnu3aTopa,

- OCHOBHEIC ITIOHSTHS O KaTajluse,

- OCHOBHBIE Y€PThl TOMOT€HHOTO M T€TEPOTEHHOTO KaTaan3a,

- OCHOBHBIE 3aKOHBI XUMUYECKON KUHETHKH, BIUSHUE PA3TUIHBIX (PAaKTOPOB (TEMIIEPaTYpHI,
JABJICHUS, HA CKOPOCTh XUMUUYECKOW PEaKIUH, B TOM YHCJI€ B MPUCYTCTBUHU KaTallnu3aTopa;
ymemo:

- IPUMEHSTh TEOPETUUECKUE 3HAHUS U IKCIIEPUMEHTAIIbHBIE METO/IbI UCCIIETOBAHMS (PU3HIECKOM
XUMUH TSI pEIIEHUS BOITPOCOB, BOSHUKAIOIINX MPH U3YUCHUH KATATUTHIECKUX XUMHUECKUX
peaKuuii;

é1a0emo:

- METOJIaMH OTIPEICTICHHUS MOPSIKA U CKOPOCTH PEAKIIMH, YCTAHOBJICHUS JTUMUTUPYIOLIEH
CTaJMM U MEXaHU3Ma N3y4aeMON XUMHYECKOMN pEeaKIuH,

- uH(opMmanueir 00 OCHOBHBIX THUIAX KAaTaJIU3aTOPOB, HCIOJIB3YEMbIX B TEXHOJOTHUHU
TemaoHocuTenei S0V,

3. Kparkoe coaep:kaHue QM CHUIJIMHBI:
BBenenue.

[Ipenmer u 3amaun Kypca. Poiap KaTaTUTHYECKUX TTPOLIECCOB B XMMUYECKON TEXHOJOTHUH
Y TEXHOJIOTHH Pa3/eNICHUs U30TOMOB JIETKUX PJIEMEHTOB. 3HAUCHUE PA0OT POCCHICKUX yUEHBIX B
Pa3BUTHHU TEOPUHM KaTallnu3a.
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XuMuyecKkass KHMHETHKA: pOJib KaTajlu3aropa B YCKOPEHHHM XUMHUYECKUX PEaKIMM.
Teopusi CTOJIKHOBEHUH, AaKTUBMPOBAHHE MOJIEKYJ IMPU CTOJKHOBEHUH, TEOPUSI HEPEXOTHOTO
coctostHUs. Teopust aOCOMOTHBIX CKOpOCTel peakuun. Mojens Jlenrmiopa.

l'omorennsiii  katanu3. KoMIUIEeKCHBIE COEOMHEHHS TEPEXOJHBIX METAUIOB KAk
TOMOT'€HHbIE KaTallu3aTopbl peakluil B pacTBOpax. ['OMOreHHblE KaTalu3aTopbl aKTUBALUU
MOJIEKYJIIPHOT'O BOJIOPOJIA.

I'ereporennslii karanu3. KuHETHKHM TMOBEPXHOCTHBIX peakuil. 3aKOHOMEPHOCTH
peakuoHHON crocoOHOocTH moBepxHOCTH. Mogens Jlenrmiopa-XuHmensByna. AncopOuus
MOJIEKYJI BOJIOPO/JIa HA IOBEPXHOCTH MEPEXOIHBIX METAJLIOB.

KaranusaTops! B mporeccax paszaeneHuss W30TOIOB JIETKUX 3JeMeHTOB. KaTanu3atopbl
aKTUBALlMKM MOJIEKYJISPHOTO BOJOPOJa B Mpolleccax XUMHYECKOrO0 HM30TOIHOrO OOMeHa
BOJIOpPOJa C BOJIOM, OPTO-NIApa-KOHBEPCUM BOJOPOJA, HU3KOTEMIIEPATYPHOTO OKHCIICHMS
CJIEAOBBIX KOHLIEHTPALIMI BOJIOPO/IA.

4. O0beM y4eOHOH THCHHIJIMHBI

Buabl yyedHoii padoThI B 3aueTHBIX B akagem.
eIMHHIAX yacax
OO0uasi Tpy10€eMKOCTb AUCIHUIJIMHBI 10 Y4eOHOMY 3 108
IUIAHY
AyIUTOpPHBbIE 3aHATHS: 0,89 32
Jlexuuu (JIek) 0,45 16
[Tpaxtnueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 1,11 40
Buja koHTpoJIsi: 3a4eT / IK3aMeH 1 36 sk3ameH

Buabl yuedHoii padoThI B 3aueTHBIX B acrp.

eIMHUIAX yacax
OO0masi Tpy10€eMKOCTb AUCHUIIMHBI 10 Y4eOHOMY 3 81

IUIAHY
AyIUTOpPHBbIE 3aHATHS: 0,89 27
Jlexmmu (JIex) 0,45 12
[TpakTnueckue 3anstus (113) 0,44 12
CamocrositesbHas padora (CP): 1,11 30
Buja koHTpoJIsi: 3a4eT / IK3aMeH 1 27 3K3aMeH

4.5. IlpakTuku
AHHOTanusA padoyeil NporpaMmsl

«l'[paKTmca MO MOJYYCHHU IO TEPBUYHBIX npocbeccnona.m)m)lx yMeHI/lﬁ N HABBIKOB»
(52.5.01(IT))

1 Heap y4yeOHOH NMPAKTHMKM — O3HAKOMJICHHE CTYIEHTOB C METOJOJOTMYECKHMMHU OCHOBaMHU
OopraHu3anuy 00pa3zoBaTENBHOTO Mpoliecca M0 NPOPIIII0 U3y4aeMOU MMPOrpaMMbl ClielUaINTeTa
Ha kadenpe XBOP PXTY um. .M. MenneneeBa, OCHOBHBIMH HAIpPaBJICHUSIMU Hay4yHO-
UCCIIEIOBATENIbCKOW paboThl Kadenpsl B 001acTH MaTepHalioB COBPEMEHHOM 3HEPreTUKH; C
NESITeIbHOCTHIO MPOU3BOJICTBEHHBIX, HAyYHO-UCCIEI0BATENbCKUX U MPOEKTHBIX OpraHu3alui
no npoduwiIo HU3ydaeMOH NporpaMMbl CHELMAIUTETa, a TakKe I[OJIydeHHUE IEepPBUYHBIX
podeccroHaAIbHBIX YMEHUN U HAaBBIKOB ITYTEM CaMOCTOSITEIbHOTO TBOPUYECKOTO
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BBINIOJIHEHUST 3a/1ay, IIOCTAaBJIICHHBIX NporpamMMoil mnpakTuku. OCHOBHOHM 3ajaueil yueOHOM
MIPAKTUKU SIBJISIETCA (OPMUPOBaHUE y OOyUaIOUIUXCS IEPBUYHOTO MPEJICTaBICHHUSI 00 OCHOBHBIX
oOnactsix, oObeKTax M BHJAX MNPOPECCHOHATBLHON [EATENbHOCTH, K KOTOPBIM T'OTOBATCS
BBIITYCKHUKH, OCBOMBIINE MPOrpaMMy CIIELIMATIUTETA 110 BEIOpAaHHOMN CelHalIn3allu.

2. B pe3yiabTare NpoOXoKIeHHS TMPAKTHKH o0Oy4yalommiicsi IO mNporpamme
CIEeNNATUTETA JOJI/KEeH:
0b1a0amsb CIETYIONUMHA KOMIICTCHITUSIMU

- TOTOBHOCTBIO CBOOOJIHO IOJIb30BAThCSI JIUTEPATYpHOM M JEJI0BOM NMHCbMEHHON H
YCTHOH PEYBI0 Ha PYCCKOM $I3bIKE, CIIOCOOHOCTBIO B MHUCHMEHHOM M YCTHOW peud MpaBUIBLHO
(JtornuHO) opopmMuUTh pe3ynbraThl MbiuieHus (OK-5);

- CHOCOOHOCTBIO K CaMOpPa3BUTHUIO, MOBBILIEHUIO CBOEH KBaIM(HUKAIMH U MacTEpCTBA,
CIIOCOOHOCTBIO CaMOCTOSITEJIBHO TPUMEHSATh METOAbl M CpEACTBA IO3HAHUS, OOyueHUs U
CaMOKOHTPOJIS JUIsl TPUOOPETEHHUSI HOBBIX 3HAHUM M YMEHUHN B 00JACTH TEXHUKU M TEXHOJIOTHH,
MaTeMaTHKHU, ECTECTBEHHbIX, T'YMAaHUTAPHBIX, COLIMATIBHBIX U SKOHOMUYECKUX HAYK, B TOM UUCIIE
B HOBBIX O0O0JAaCTSX, HEMOCPEACTBEHHO HE CBs3aHHBIX €O cdepoil mpodeccrnoHaIbHOM
NeSITeIbHOCTH, Pa3BUTHUS COLIMATIbHBIX U NpodeccuoHanbHbIX komneTeHuii (OK-10);

- CIIOCOOHOCTH MCIMOJIb30BaTh MaTeMaTHYECKHE, €CTECTBEHHOHAYYHbIE M WH)XEHEpPHBIE
3HAHMS JUIsl pelieHus 3a1au cBoelt nmpodeccuonanbHoi aestenpbuocty (OIIK-1);

- CHOCOOHOCTBHIO MPO(ECCHOHATIBHO HCHOJIb30BaTh COBPEMEHHOE TEXHOJOIMYECKOE U
aHAJINTUYECKOE 000pyIOBaHHE, CIOCOOHOCTbIO K IPOBEACHHUIO HAYYHOI'O MCCIEAOBAaHUA H
aHaJIM3y MOJIyYEHHBIX MpU ero nposeaeHuu pesynbraron (OIIK-2);

- CIHOCOOHOCTBIO CaMOCTOSITENIbHO BBINIOJIHATh HCCJIEA0BAHUS C HCIOJIb30BAHHEM
COBPEMEHHOM ammapaTypbl U METOJIOB MCCIIEOBaHUs B 00s1acTU 00BEKTOB MPO(hecCUOHATBHOM
NESTeIbHOCTH, IPOBOAUTH KOPPEKTHYIO 00pabOTKy pe3ylbTaToB U  YCTaHaBIMBATh
agexBatHocTh Mojenent (I1K-10).

3uamo:

- MOPSIIOK OpraHu3aliy, UIaHUPOBAHUS, IPOBEIEHUS U oOecrieueHus: 00pa3oBaTeIbHON
NESITeIbHOCTH 110 MPOQUITIO U3ydaeMOW MPOrpaMMbl CIELIMATIUTETA;

- TOpPSOK OpraHu3aluy, IUJIAHUPOBAHUS, IPOBEAECHHUA U OOECHeYeHUs HaydHO-
HCCIIEIOBATENIbCKUX PabOT ¢ UCIOJIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHUH.

Ymemu:

- OCYLIECTBJISITH IMOUCK, OOpaOOTKYy M aHalu3 Hay4YHO-TEXHMUYECKON HHpOpMaluu 10
pOQUITI0 MPOUJECHHON TPAKTUKHY.

Braoemy:

- CHOCOOHOCTHIO U TOTOBHOCTHIO K MPO(PECCHOHAIBHON NEATENIBHOCTH MO MPOQHIIIO
M3y4aeMOi MPOrpaMMbl CIIELIUATUTETA;

- METOJOJIOTMYECKMMH TOJIXOJaMHM K OpraHu3alud  Hay4YHO-UCCIIEIOBATEIbCKOW U
00pa3zoBaTeIbHON JEATEITLHOCTH.
3 Kpartkoe coaep:kanue y4eO0HOH MPAKTHUKHU
3.1. O3nakomiieHue ¢ ucropuent suepHo-TormuBHoro nukia (SATL). Ilocemenue TemaTnueckux
AKCIO3ULIUN MY3€€B U BHICTABOK.
3.2. O3HakoMJIEHHE C TEpPCHEKTUBHBIMU HAay4yHbIMH pa3paboTKaMu B O0JIACTH CO3JaHUS U
MPUMEHEHHs] MaTepuanoB CcoBpeMeHHOW sHepreTuku. [locemenne HayyHbIX jgabopaTtopuil
Kadeapbl ¥ 3HAKOMCTBO C OpraHu3aluei paboThl B HCCIIEI0BATENBCKON Ja00paTOpHH.
3.3. O3HaKOMIIEHHE C OCHOBHBIMU METO/IaMU pabOoThI C MaTepualaMu COBPEMEHHOM SHEPreTUKHY,
C TEXHOJIOTMYECKHMHU CTaJusIMH, CBOMCTBAMM H3JAEIUN U 00JacTIMH HMX MPUMEHEHHUS.
O3HakoMJIeHHE ¢ OCHOBHOM NpUOOpHO 6a30i1 Hay4HbIX JabopaTopuiil Kageapsl.
3.4. IloaroToBKy oT4eTa O MPOXOXKJACHUHM Y4eOHOU npakTHKU. TpeboBaHUs, NpeabIBIIEMbIE K
HalMCaHUI0 M NpEJCTaBlIeHUIO oTueTa. KOHKpeTHOe cojepxaHue Yy4yeOHOW MPaKTUKHU
OTpEJeNsAeTCs C y4EeTOM BO3MOXHOCTEH M MHTEPECOB Kadeaphl, OpraHU3yolleld MpakTHKY, U
IIPUHUMAIOIIEN OPraHU3aLNH.

4 O0beM yueOHOi JUCHUNIMHBI
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Bunel yue6HOM paboThI

Bcero

3ayer. eqUHAILL

AxaJsieM. 4acoB

OO01mas Tpy10eMKOCTb JMCHHUIIJIMHBI 10 Y4eOHOMY

3,0 108
IUIAHY
IIpakTnyeckas padora (IIP), B Tom yucie: 3,0 108
Brmonnenne IMOJIY4YCHHOT'O 3alaHus Ha 3.0 108

ITPOM3BOJICTBEHHYIO ITPAKTUKY

Bua uTOroBOro KOHTpOJIA: 3a4€eT C OLEHKOM

Buner yue6HOM paboThI

Bcero

3ayer. eqUHNILL

AcCTpOH. 4acoB

OO01mas Tpy10eMKOCTb JMCHHUIIJIMHBI 10 Y4eOHOMY

3,0 81
IJIAHY
IIpakTHyeckas padora (IIP), B Tom yuncie: 3,0 81
Brmonnenne IMOJIY4YCHHOT'O 3alaHus Ha 3.0 31

IIPOU3BO/ICTBEHHYIO ITPAKTUKY

Buja uTOroBOro KOHTpOJIfA: 3a4€T ¢ OLEHKOMH

AHHOTANUA padoyeil NPOrpaMmbl AUCUUIIIMHbBI
«Hayuno-uccienoBaresnbckas padora» (b2.5.02(IT))

1 Heap aucnumiauHbl — GopMupoBaHue NMpPoPecCUOHATbHBIX KOMIIETEHIUMI U MpHOOpeTeHne
HaBBIKOB B 0O0JaCTM MaTepHUaJOB COBPEMEHHOM HHEPreTHKU CBSI3aHHBIX C TEXHOJIOTHEH
TerioHocuTenedt DY mocpeacTBOM IMIaHUPOBAHMSI M OCYILECTBIEHUS SKCIEPUMEHTAIbHOU
NeSITEIbHOCTH.

2. B pesyabTare
CHEHATUTETA H0JIZKEeH:

0b1a0amsb CIETYIONTUMHA KOMIICTCHITUSIMU

— CIIOCOOHOCTHIO K 00O0OIICHUIO, aHAIN3y, BOCIPUITHIO HHPOPMAIIUH, TIOCTAHOBKE LIEJN
u BeIOOpY myTteil ee noctuwxkenus (OK-4);

— CIIOCOOHOCTHIO K CAaMOpPa3BUTHIO, TMOBBIIICHHUIO CBOEH KBaJM(UKALMU M MacTepCTBa,
CIIOCOOHOCTBIO CaMOCTOSITEJIbHO TPUMEHSATh METOJAbl U CpPEICTBA IO3HAHUSA, OOy4YeHHS H
CaMOKOHTPOJIS [yl MPUOOPETEHUsI HOBBIX 3HAHUN U YMEHUH B 00JIACTH TEXHUKU U TEXHOJIOTHH,
MaTeMaTHKHU, ECTECTBEHHbIX, T'YMaHUTAPHBIX, COLIMATIbHBIX U SKOHOMUYECKHUX HAyK, B TOM YHCIIE B
HOBBIX 00JIaCTSIX, HEMOCPEACTBEHHO HE CBA3AHHBIX O chepoii MpodeccnoHalIbHON AEITEIbHOCTH,
Pa3BUTHSI COLIMANIBHBIX U IpodeccroHanbHbIx KomnereHuuit (OK-10);

- TOTOBHOCTHbIO KPUTHMYECKH OLIEHMBATh CBOM JOCTOMHCTBA U HENOCTATKH, HAMETHUTb
IIyTU U BbIOpaTh CpeACTBa pa3BUTUS JOCTOMHCTB U ycTpaHeHus HejocTatkoB (OK-11);

— I[OHMMaHUEM  pOJM  OXpaHbl  OKpYXKawIlled  cpeabl U palUOHAIBHOTO
[IPUPO/IOIIOJIL30BAHUS U AJISl Pa3BUTHUS U coxpaHeHus nusminzauu (OK-13);

— CIIOCOOHOCTHIO MCHOJIB30BATh MaTeMAaTUYECKUE, ECTECTBEHHOHAYYHbIE U WHYKEHEPHbIE
3HAHMS JUIsl pelieHus 3a1a4 cBoelt nmpodeccuonanbHo aestenbHocT (OIIK-1);

— CHOCOOHOCTBIO NIPO(PECCHOHAIBHO HCIIOJIB30BaTh COBPEMEHHOE TEXHOJIOIMUYECKOE U
aHAJIMTUYECKOE O000pPYyJOBaHME, CIHOCOOHOCTBIO K IIPOBEACHUIO HAyYHOI'O HCCIENOBAaHUS MU
aHaJIM3y MOJIyYEHHBIX MpU ero npoBeneHuu pesynbraron (OIIK-2);

- CHOCOOHOCTBIO MCHOJIb30BaTh METO/Ibl MaTEMATHUYECKOTO MOJEIIMPOBAHUS OTJEIIbHBIX
CTaZuil M BCEro TEXHOJOTMYECKOTO IpoLecca, K IMPOBEACHUI0 TEOPETHYECKOro aHaliu3a U
AKCIEPUMEHTAIbHOU NpoBepke afekBaTHocTH MoAenu (OIIK-3);

H3YyYCHUHA JUCHUIIJIUHBI oﬁyqalomniflm o I1mporpamme
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— CIOCOOHOCTBIO K  pa3paboTKe IUIAaHOB M M[POrpaMM  IMPOBEACHUS  HaydHO-
HCCIIEI0BATENIbCKUX Pa3pabOTOK, BEIOOPY METOJIOB U CPEJICTB petieHust HoBbIX 3a1ad (I11K-9);

— CIIOCOOHOCTBIO CAMOCTOSITEJIBHO  BBIMIOJIHATH HCCIIEJOBAaHUS C HCIOJb30BaHUEM
COBPEMEHHOH ammapaTrypbl U METOJOB MCCIEI0BaHUS B 00JacTu 0OBEKTOB IPO(ecCHOHATBHOM
NEeSITeIbHOCTH, MTPOBOJUTH KOPPEKTHYIO 00pabOTKy pe3ysIbTaTOB M YCTAHABIIMBATH aJI€KBaTHOCTb
mozenent (I1IK-10);

— TOTOBHOCTHIO HCIOJBb30BaTh METOJbl OLEHKHM pHUCKa M pa3pabaTbiBaTh MeEpbl IO
obecrieueHn0 0€30MacHOCTH pa3padaThIBA€MbIX HOBBIX TEXHOJOTHM oOOpareHus ¢ oObeKTaMmHu
npodeccuoHanbHoM nesrenbHocTu (I1IK-11);

— CIIOCOOHOCTBIO TPEACTABJIATH PpE3yJIbTaThl HCCIEAOBaHUS B (oOpMax OTYETOB,
pedeparoB, nyOnuKanmuii ¥ MyOJUMYHBIX OOCYXKAECHHUH, CIHOCOOHOCTBIO (POPMYIHPOBATH
MIPaKTUYECKHE PEKOMEHAALINHU IO UCII0JIb30BAHUIO pe3ysbTaTOB Hay4yHbIX uccaenoBanuii (I11K-12).

3nams:

— TOpSAJOK OpraHU3aluM, IUIAHUPOBAHMS U MPOBEACHUS HAyYHO-HCCIIENOBATEILCKUX
paboT C UCTIOIH30BAHUEM IOCIIETHUX HAyYHO-TEXHUYECKUX JOCTUKEHUH B TaHHOM 00s1acTy;

— TEOpPEeTHYECKHE OCHOBBI TEXHOJIOTUU TeIIOHOCcUTENe 1DV U npuMeHsTh 3TH 3HAHUS
Ha IPAKTHKE;

— OCHOBHbIE TPEOOBAHUS K MPEJCTABICHHUIO PE3YIbTATOB IPOBEACHHOIO UCCIIEI0BAaHUS
B BHJIE HAYYHOT'O OTYETA, CTaTbU WM JIOKJIA/A.

Ymemo:

— CaMOCTOSITEJIbHO BBISBIISATH NEPCIEKTUBHbIEC HANPaBJICHUS HAayYHBIX HCCIIEAOBAHUM,
000OCHOBBIBAaTh AaKTyaJbHOCTb, TEOPETHUYECKYI0 U MPAKTUYECKYI0 3HAYUMOCTh IIPOOJIEMBI,
MPOBOJUTH JKCHEPUMEHTAIbHbIE HCCIEIOBAaHUS, aHAJIM3UPOBATh U  HMHTEPIPETUPOBATDH
MIOJIy4Y€HHBIE PE3YJIbTaThI;

— OCYILECTBJISATH MOUCK, 00pabOTKY M aHAIU3 HAayYHO-TEXHUUYECKON HH(POpMAIUH IO
POQUITIO BEIIOJHAEMOM pabOThI, B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUIl;

— paboTtaTh Ha COBpEMEHHBIX MPUOOpax, OPraHU30BbIBATh IPOBEIEHUE IKCIIEPUMEHTOB
Y UCHBITAaHUH, IPOBOJUTH UX 00pabOTKY U aHAIU3UPOBAThH PE3Y/IbTATHI.

Beénaoemy:

— METOJOJIOTHE W METOJUKOM IPOBEACHUS HAy4YHBIX MCCICJOBAHUN;, HABBIKAMU
CaMOCTOSITEJIbHON HayYHOM U HCCIIE0BATENbCKOM paboThI;

— CIOCOOHOCTBIO pelIaTh IOCTABJICHHBIE 3a/lauM, HCIOJb3Yysl YMEHHS U HaBBIKU B
OpraHu3alui Hay4HO-HCCIEA0BATEIbCKUX U TEXHOJIOTHUECKUX paboT;

- HaBBIKAMHM KPUTHYECKOTO aHaJIM3a HAYYHO-TEXHUYECKOW JUTEepaTyphl, pa3pabOTKu U
(dbopMynupoBaHUs COOCTBEHHBIX METO/I0JI0IMUECKUX ITOIX00B K PEIICHHUIO HAYYHBIX IPOOJIEM.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Monayas 1. BelnosiHeHHe M PeACTABJIEHUE Pe3yJIbTATOB HAYYHBIX MCC/IeI0BAHUI

1.1 BeinmonHeHne HayYHBIX UCCIIEN0BAHUM.

CocraBnienne mporpammbl  uccienoBanus. CTpykTypa U COJAEpXKaHUE OCHOBHBIX
pa3zenoB oTYeTa 0 HAYYHO-HCCIIEI0OBATEILCKON padoTe.

dopmMmyMpoBaHHE TEJIeH U 3a7a4 MCCIIECIOBAHMS; COCTABICHUE aHATUTHYECKOTO 0030pa
M0 TeME HCCIEIOBaHUs;, BBHIOOP 3(PPEKTUBHBIX METOJOB W METOJUK JTOCTHXKCHHS JKEJIAeMbIX
pe3yJIbTaTOB UCCIIECIOBAHUS.

N3yuenne HEOOXOIUMBIX METOIMK MPOBEICHUS HCCICIOBAHUN M OCBOEHHE MPUOOPOB
JUISL TIOJTYYEHHS DKCIIEPUMEHTAIbHBIX. TAHHBIX

[IpoBegeHne COOTBETCTBYIOIIMX OSKCIIEPUMEHTOB [UISi TOJYYEHUS IPAKTUYECKUX
pe3ynbTaToOB; aHAINW3, HHTEpPHpeTanus U 0000mIeHne pe3yabTaTOB  HCCICAOBAHUS;
(hopMyIMpPOBKA BHIBOJIOB; HAITMCAHUE OTYETA.

1.2 IloaroToBKa HAy4HOTO JOKJIAIA U MPE3EHTALINH.
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4 O0beM yueOHOi JUCHUNIMHBI

N Bcero 8 cemectp 9 cemectp 10 cemectp
Buner yue6Hoi
AGOTEL 3auer. | Akan. | 3auer. | Akax. | 3auer. | Axan. | 3ader. | Akan.
P el Jac. el Jac. el Jac. el Jac.
Oomas
TPYAOEMEOCTD 18 648 3 108 6 216 | 12 | 432
AUCUUIIUHBI N0
yueOHOMY IJIAHY
Hpakririeckie 12 432 3 108 3 108 6 216
3anstus (I13)
CamocrosTenbHas
paGora (CP) 9 324 - - 3 108 6 216
Buja koHTpoOJISI: 3a4eT ¢ OLEHKOMH
N Bcero 8 cemectp 9 cemectp 10 cemectp
Buner yue6Hoi
AGOTEL 3auer. | Actp. | 3auer. | Actp. | 3auer. | Actp. | 3auer. | Actp.
P el Jac. el Jac. el Jac. el Jac.
Oowmas
L AT 18 | 486 | 3 81 6 | 162 | 12 | 324
AUCUUIIUHBI N0
yueOHOMY IJIaAHY
Hpaxririeckie 12 324 3 81 3 81 6 162
3anstus (I13)
CamocrosTenbHas
paGora (CP) 9 243 - - 3 81 6 162
Buja koHTpoOJISI: 3a4eT ¢ OLEHKOMH

AHHOTanusA padoyeil NPOrpaMMsbl JUCHHUILIMHBI
«IIpaKkTHKa 110 0JIy4eHHI0 PO eCcCHOHAIBHBIX YMEHHUI M ONBITA NPO¢eCCHOHATBHOM
aesiteabHocTn» (b2.5.03(IT))
1 Henb IMCUMIVIMHBI — IPAKTUYECKOE O3HAKOMJICHHE C PEAJIbHOW HAay4HO-IPAKTUYECKON
NEATEIbHOCTBIO IOAPA3ACIICHUN TPENUPUATHS, HW3YYEHHs W aHajau3a OIbITa OpraHU3alNH
Hay4HO-ITIPOU3BOJCTBEHHON JI€ATEIBbHOCTH, YIPABJICHUS IPOU3BOJCTBOM M KOJUIEKTUBOM M
MpopabOTKM OJHOTO M3 HAYYHO-NPAKTUYECKUX BOIPOCOB, CBS3aHHOTO C JI€ATEIbHOCTBIO
KOHKPETHOTO MOJIpa3eIeHUs JAHHOTO IPEIIPUATUS.

2. B pesyabraTre uH3y4YeHHS] JUCHUILVIMHBI O0y4Yawlnuiicd Mo Mporpamme

CIEeHAIMTETA 10JIJKeH:
0b1a0amsb CIETYIONUMHA KOMIICTCHITUSIMU

- TOTOBHOCTBIO CBOOOJIHO IOJI30BAThCSI JIUTEPATYpHOM M JEJI0OBOM NHCbMEHHON H
YCTHOH PEYBI0 Ha PYCCKOM $I3bIKE, CIIOCOOHOCTBIO B MHUCHMEHHOM M YCTHOW peud MpaBUIBLHO
(JtornuHO) opopMuUTH pe3ynbrarhl MbiuieHus (OK-5);

— CIIOCOOHOCTBIO  OCYIIECTBJIATh TEXHOJOTMYECKUH IMpPOLECC B COOTBETCTBUHM C
pEerIaMeHTOM M HCIOJIb30BaTh TEXHUYECKHE CPEACTBA I M3MEPEHHs OCHOBHBIX MapaMeTpPOB
TEXHOJIOTHYECKOIO Ipoliecca, CBOMCTB chlpbs T npoaykuuu (I1K-1);

— CIOCOOHOCTBIO K  PELIEHHI0 NPOo(ecCHOHAIBHBIX  IPOM3BOJCTBEHHBIX  3ajad,
BKJIIOUAIOLIUX Pa3pabOTKy HOPM BBIPAOOTKHM M TEXHOJIOTMUECKHX HOPMATHBOB PacXOJOBaHUS
CBIPbsI, MAaTEPUAIIOB U SHEPIE€TUYECKUX 3aTPaT, COBEPIICHCTBOBAHUE KOHTPOJIS TEXHOJIOTMYECKOTO
nporecca (I1K-2);

— CIIOCOOHOCTHIO aHAJIM3UPOBATh TEXHOJOTUYECKUN MPOLIECC, BBISABIATH €r0 HEAOCTAaTKU
1 pa3padaTbIBaTh MEPONIPUATHS 110 ero coBepiieHcTBoBanuto (I1K-3);
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— CIOCOOHOCTBIO K aHaliM3y CHCTEM aBTOMAaTHU3allMM IIPOM3BOJICTBA M pa3paboTke
MeponpusaTHil o ux cosepuieHcTBoBanuio (I1K-5).

3HaTh:

— TEXHOJIOTHYECKHE MPOLIECChl, MPUHLHUIUAIBHYIO TEXHOJIOIMYECKYI0 CXEMY
MIPOM3BOJICTBA M  OCHOBHOE  TEXHOJIOTMYECKoe  00OpylaoBaHME, UCIOJIb3yeMbIE B
TEXHOJIOTUU MaTE€pUajiOB COBPEMEHHOMN SHEPIeTHKY;

— OPraHU3alHOHHYIO CTPYKTYPY IPEANPUATHN 110 TPOU3BOACTBY npoaykuuu POII;

— OCHOBHBIE MPHUHIMIIBL, METOAbI U (OPMBI KOHTPOJIS TEXHOJIOTMUYECKOro Ipolecca,
HCXOJIHOTO ChIPbsSI U KaUuecTBa MPOAYKLIUH;

— OCHOBHbBIE HOPMAaTHBHBIE JIOKYMEHTHI MO CTaHIAPTU3ALMU U CEPTUPUKALMU HU30TOMHOMN
TIPO/TyKLIHH;

— IIpaBWJIa TEXHUKU O€3011aCHOCTH, SKOJIOTUHU U MPOU3BOICTBEHHOM CaHUTapUH.

Ymemo:

—  [pUHUMAThb  KOHKPETHbIE  TEXHUYECKHE  pElIeHHs] IpU  OCYIIECTBICHUU
TEXHOJIOTUYECKOI0 IpoIiecca, BbIOMpaTh TEXHUYECKHE CpEeACTBA I KOHTPOJS U
PETrYIUPOBKU TEXHOJIOTMUECKUX TapaMeTPOB;

— HCHOJB30BaThb HOPMATHBHBIE JOKYMEHTbl 110 KauecTBY, CTaHAAPTU3ALMH U
cepTUPUKALUU TPOLYKTOB M U3JEIUM, OSJIEMEHThl HSKOHOMHYECKOTO aHalu3a B
MIPAKTUYECKOU IEATEIIBHOCTH.

Braoems:

— CIOCOOHOCTBIO BBISIBISTH M YCTPaHATh OTKJIOHEHHUS OT PEKUMOB DPaOOTHI

TEXHOJIOTHYECKOr0 000PYAOBaHMS U TAPAMETPOB TEXHOJIOTHYECKOTO MPOLIECCa;
— CHOCOOHOCTBIO M TOTOBHOCTBIO ~ OCYLIECTBJISITH ~ TEXHOJIOTMYECKHH  Impouecc B
COOTBETCTBUH C PETJIAMEHTOM.
3 KpaTkoe coaep:kaHue JUCHUIIMHBI

Mooyns 1.

YcraHoBOYHas JIEKIUS, MHCTPYKTAX IO TEeXHUKE Oe3omacHOCTH. (O3HAKOMUTENbHAs
AKCKYpPCHsl C MOCELIEHUEM NPOU3BOJACTBA paanodapMIIpenaparoB U reHEpPaTOpoOB TEXHEIUs, C
M3YYEHHEM TEXHOJIOTUM IPOU3BOJICTBA, MPHUMEHIEMOMY OOOpYIOBAaHUIO, BBIITYCKaEMOM
MpeANpUATHEM MPOAYKIIMH, METOAAM U (hopMaM KOHTPOJIS MPOAYKIUH.

BrinonHeHne MHIUBUYyATbHBIX 3aJaHUM.

Mooynws 2.

O3HaKOMJIEHHE C TEXHOJIOTUSIMHU pabOThl HA IPEeIIPUITHH 10 1pou3BoacTBY POII B Tom
YHCJIE CO CIAEAYIOIIMMHU OCHOBHBIMU CTaIUAMU:

- OIIpeielIeHHe aKTUBHOCTH 3J1toata (reHeparop Tc-99m);

- IPUTOTOBJIEHUE PACTBOPOB IS AIMIOMPOBAHUS;

- U3MEpPEHNE KPUBOI 3ITI0MPOBAHUS;

- cUCTeMa MEHEPKMEHTa KaueCcTBa MPOU3BOJICTBA PAJOU30TOMTHON IPOAYKLIHH.

BrinosHeHne HHIUBUyAIbHBIX 3aJaHUM.

Mooyns 3.

Cucmemamusayus mamepuana, n0020Mo6Ka omyema.

O06o061meHre U cucTeMaTu3alusl JaHHBIX 10 CTPYKTYpE, TEXHOJIOTHMH IPOU3BOJICTBA,
IpUMEHSIEMOMY 000pPYI0BaHHUIO, BHIITYCKAEMOW MPEANPUATHEM MTPOIYKIIMH, METOaM U (opmam
KOHTpOJIs npoaykuuu. [louck u c6op HenocTaromux AaHHbIX. [loAroToBKa M HanmMcaHue OTYETA.
[ToaroroBka U HamMcaHUe OTYETA MO BHIIOJHEHUIO UHIWBUIyaJIbHOTO 3aJaHHUS.

OO61iee KoJIMUECTBO MOIYIIEH 3.

4 O0beM yueOHOM T CHUILTHHBI

Bcero

Buner yue6HOM paboThI

3ayer. eIUHUAILL AxazeM. 4acoB
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OO01mas Tpy10eMKOCTb JMCHHUILJIMHBI 110 Y4eOHOMY 3.0 108
JIAHY ’
IIpakTnyeckas padora (IIP), B Tom unciie: 3,0 108
Brmonnenne IMOJIY4YCHHOT'O 3alaHus Ha 3.0 108
IIPOU3BOJACTBEHHYIO IIPAKTUKY ’

Bua uTOroBOro KOHTpOJIA: 3a4€eT C OLEHKOMH

Buner yue6HOM paboThI

Bcero

3ayer. eqUHNAILL

AcCTpOH. 4acoB

OO01mas Tpy10eMKOCTb JMCHHUILJIMHBI 110 Y4eOHOMY

3,0 81
IUIAHY
IIpakTnyeckas padora (IIP), B Tom 4ncie: 3,0 81
Brmonnenne IMOJIY4YCHHOT'O 3alaHus Ha 3.0 31

ITPOU3BO/ICTBEHHYIO ITPAKTUKY

Bua uTOroBOro KOHTpOJIA: 3a4eT C OLEHKOM

AHHOTanusA padoyeil NporpaMmsl
«[Ipexaumnomuas npaktuka» b2.65.04(I1x)
1 Hesn y4yeOHOM NPAKTUKU:
- 3aKperyIeHue TEOPEeTHYECKUX 3HAHUI W MPAaKTUYECKUX HaBBIKOB, IMOJIYYEHHBIX B Ipoliecce
0o0yueHus Mo MporpamMme CreluainuTera;
- IpuoOpeTeHNEe HaBbIKOB, HEOOXOIMMBIX B JaJIbHEHIIEH MpopecCuOHaNbHOMN AEATEIbHOCTH;
- IpUOOPETEHHE OMbITA IOCTAHOBKHU M BBINIOJIHEHUS! HAYYHO-UCCIIEI0BATENbCKUX (B Cllydyae
BBINIOJIHEHUSI HAY4YHO-HCCIIEOBATEIbCKOM pPA0OThI) M MPOEKTHBIX (B Clydae BBIMOJIHEHUS
pacueTHO-MPOEKTHON padoThl) 3a1a4;
- OBJIICHUE METOJI0JIOTHEN U METOJaMH 00pabOTKU pe3yabTaTOB UCCIEIOBAHNUS;
- yyactue B paboTe Hay4yHO-HCCIIEI0BATEIbCKOM IPYIIbl, BDEMEHHOT'O TPYIOBOI'O KOJIJIEKTUBA;
- cObop, mMOArOoTOBKa M CHCTEMaTu3alus MaTepuajoB [0 TEMAaTUKE BBIITYCKHOMN
kBasin(ukanroHHoi pabotel (BKP).
2 B pe3yabTaTe NpPOXOXkKIeHUs] Y4eOHOl NPAKTHKH oOyvyaommiics N0 Mporpamme
CHEeNNATUTETA JOJI/KEeH:
Obnadams CIENyIOUTUMHA KOMIIETEHITUSMU
- CIIOCOOHOCTBIO OCYIIECTBJIATH TEXHOJOTUYECKUM MPOLIECC B COOTBETCTBUH C PETIaMEHTOM U
UCIOJIb30BaTh ~ TEXHUYECKHE  CpeAcTBa Il W3MEpPEHUsT  OCHOBHBIX  I[apaMeTpoB
TEXHOJIOTHYECKOI0 Ipoliecca, CBOUCTB chlpbs U npoaykuuu (I1K-1);
- CIOCOOHOCTBIO K pEHIEHUI0 MPO(ECCHOHATBHBIX MPOU3BOJACTBEHHBIX 3aJad, BKIIOYAIOIINAX
pa3paboOTKy HOPM BBIPAOOTKM M TEXHOJOIMUECKMX HOPMATUBOB pPACXOJOBAaHUS ChIPbS,
MaTepUaJoB U DHEPreTUYECKUX 3aTpaT, COBEPIICHCTBOBAHWE KOHTPOJIS TEXHOJOTHYECKOTO
nporecca (I11K-2);
- CIIOCOOHOCTHIO AHAJIM3UPOBATh TEXHOJIOIMYECKUH IPOLECC, BBISABIATH €r0 HEJOCTATKU U
paspabaTheIBaTh MEpOTIpUATHs 110 €ro coBepiieHcTBOBaHUIO (ITK-3);
- CIIOCOOHOCTBHIO NMPUHMMATh KOHKPETHOE TEXHMYECKOE pEIIEHHWE C y4eTOM OXpaHbl Tpyla,
paauamoHHON 6€30MacHOCTH U 0XpaHbl Okpyxaromiei cpeasl (I11K-4);
- CIIOCOOHOCTHIO K aHAJIM3Yy CHCTEM aBTOMAaTH3allMU MPOU3BOJICTBA U pa3paboTKe MEpONPUATUI
o ux coBepiieHcTBoBanuio (11K-5);
- CIOCOOHOCTHIO K pa3paboTKe IUIAHOB U MPOTpaMM IMPOBEACHUS HAYyYHO-HUCCIIEI0BATEIbCKUX
pa3paboToK, BHIOOPY METOJIOB U CpeACTB perieHust HoBbIX 3anau (I1K-9);
- CIIOCOOHOCTBIO CaMOCTOSITEIbHO BBIMOJIHATH UCCIEAOBAHUS C MCIOJIb30BAHUEM COBPEMEHHOMN
anmnapaTypbl 1 METO/I0B HCCII€I0BaHUs B 00J1aCTH 00BEKTOB MPO(PECCHOHATIBHOMN e TENbHOCTH,
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MIPOBOJUTH KOPPEKTHYIO 00pabOTKyY pe3y/IbTaTOB U yCTaHABIUBATh afiekBaTHOCTh Moaeneit (ITK-
10);
- TOTOBHOCTBIO HMCIIOJIb30BaTh METO/IbI OLIEHKU pUCKA U pa3padaThiBaTh MEPHI IO 00OECIICUEHHUIO
0e30macHOCTH  pa3pabaThlBaéMbIX  HOBBIX  TEXHOJIOTHH  oOpamieHuss ¢  OOBbEeKTaMu
npodeccuonanbHoM nesrenbHoctu (I1IK-11);
- CIOCOOHOCTBIO MPEACTaBIATh Pe3yJbTaThl HMCCIEAOBaHUS B (opMax OT4YeToB, pedepaTos,
nyonukauii ¥ MmyONIUYHBIX OOCYXKIEHHH, CHOCOOHOCTBIO (OPMYIUPOBATH IPAKTHUECKUE
PEKOMEHAALINHY IO UCII0JI30BAHUIO PE3yJIbTaTOB HayuHbIX uccienoBanuit (I1K-12)

3nams:

- OCHOBBI OpraHU3aIM1 U METOJI0JIOTUIO HAYYHBIX UCCIIEI0OBAHUIA;

- COBPEMEHHBIC Hay4YHbIE KOHIICTIIINHU B 00JaCTH TEXHOJIOTHHU TeIIOHOcuTeneit A2V,

- CTPYKTYpYy U METOJbl YIPaBJICHUS COBPEMEHHBIM IPOU3BOJICTBOM MaTepHalIOB
COBPEMEHHOM YHEPreTUKH

Ymemo:

- paboTaTh C HAYYHBIMHU TEKCTaMH, [10JIb30BAThCS HAYYHO-CIIPABOYHBIM aIlllapaToM;

- 00pabaTbIBaTh, aHAJIM3UPOBATH MOJTYYEHHBIE SKCIIEPUMEHTAIbHbIE IaHHBIE;

- 0(hOpMJIISATh PE3yNIbTaThl HAYYHBIX UCCIIEI0OBAHUMN;

- WCIOJIb30BaTh  IIOJIyYEHHBIE TEOPETUYECKHE 3HAHUS IS HPOEKTUPOBAHUS
TEXHOJIOTUYECKHUX JIMHUM MTPOU3BOJICTB MaTEpUaIOB COBPEMEHHOM SHEPT€TUKU

Braoemy:

- HaBBIKAMH CaMOCTOSATEIbHON HayYHO-UCCIIE0BATEIbCKON 1EATEIbHOCTH, paOOTHI C

MCTOYHUKAMU HaydyHOU MH(popManuy, peQeprupoBaHrs HayYHbIX yOIUKaIIHA;

- METOJaMH MTPOEKTHUPOBAHUS OCHOBHBIX M BCIIOMOTaTENIbHBIX 1IEXOB MPOU3BOJICTBA

MaTepUaJoB COBPEMEHHOM SHEpPreTHUKH, crocodaMu pacdera TEXHOJOTHYECKOTO
000pyI0BaHUS.

. Kpatkoe coneprkanue npeainiioMHON NpaKTUKU

TemaTuka NpeNIUIUVIOMHON MPAKTUKH CTYACHTOB CIEUUAIUTETa M0 CHEHAIbHOCTH
«XHMMHYECKasi TEXHOJIOTUS MaTepuaioB COBTEMEHHOW SHEPreTHKW» OIpelesieTcss TeMaTUKON
UX BBIMYCKHOM KBaIM(QHUKAMOHHON pabOTBl M  MOXET MPOBOAUTHCS B  HAay4yHO-
HCCIIeI0BaTEIbCKOM (hopmare.

[IpenaumioMHas MpakTHKa MPOXOJUT B HAy4YHBIX J1aOOpaTOpPHUAX, TEXHOJOTHYECKUX
MOApa3JIeNIeHUAX, UHPOPMAIIMOHHBIX IIEHTPaX HAay4YHO-MCCIEA0BATEIbCKON OpraHnu3aluy Wil B
naboparopusx kapeaper XBOP um. JI. 1. Menaeneena.

CryneHTsl 3HAaKOMSTCS ¢ TeKyllel paboToil jabopaTopuu, OCBaUBaIOT METOJIbl CUHTE3A,
aHaJln3a, UCCIIEI0BAaHUs CBOMCTB MaTEpUaJOB COBPEMEHHOW SHEPreTHUKHU, OMHUPAsACh HA ONBIT U
HaBbIKU NPUOOPETEHHbIE NMPU OCBOCHUM AMCLUUIUIMHBI «Y4eOHas Hay4dHO-HCCIIEOBATEIbCKas
paboThD, NPUOOPETAIOT HABBIKM MOMCKA HAYYHO-TEXHUYECKON MH(popMaluu 1 paboThl ¢ 0azamMu
JAHHBIX, MPOBOJAT OSKCIIEPUMEHTAIbHbIE MCCIEJI0BAHUS W MCHBITAHUS B COOTBETCTBHM C
yTBepxkaeHHoM Temoit BKP, yqacTByroT B 00paboTKe pe3ynbTaTOB UCCIEAOBAHUS U TIOITOTOBKH
UX K MyOJIMKaLUH.

Bo Bpems mpoxoxaeHus NpeJIMIIIIOMHON IPAKTUKHN CTYACHTHI COOMPAOT MaTepuabl O
TEMAaTUKE BBIITYCKHOW KBaJIM(PUKAIMOHHON pabOThl, aHATU3UPYIOT UX, HAMEYAIOT OCHOBHBIE
HaIpaBJICHUS U 3aJ]a4u paboThl, BBIPAOATHIBAIOT METOIOJIOTHIO PEILIEHUS 3THUX 3a]a4.

KoHnkpeTHoe conepikaHue NpeIAUIIIOMHON HMPAKTUKU OINpEAEseTcs] UHAWBHIyalIbHbIM
3aJJaHUEM CTYJICHTA C Y4ETOM MHTEPECOB U BO3MOXKHOCTEW OpraHu3alui, re OHa BbIIIOJIHSAETCS.

WuuBuayanbHoe 3aaHue paspabaThiBaeTcs MO NPOQUIIIO CIEHUaTIbHOCTH B CTPOrOM
COOTBETCTBUU C TEMO BBIITYCKHOW KBAIH(PUKAIIMOHHOMN pabOTHI ClIeUaTHNCTA.

5 O0beM yueOHOi JUCHUTIMHBI
B St Da6 Bcero
Wbl y9eOHOM paboThI
ARLYS p 3ader. eIMHUIIL AxkazeM. 4acoB
OO0u1asi TPy10€eMKOCTh AUCHUIIJIMHBI 10 Y4eOHOMY 24,0 864
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IUIAHY
IIpakTHyeckas padora (IIP), B Tom yuncie: 12,0 432
Brinosinenue MIOJIy4EHHOTO 3a/aHus Ha 12.0 432
MPEIUIIOMHYIO IPAKTUKY ’

CamocrosiTesibHas paboTa 12,0 432

Bua uTOroBOro KOHTpOJIsA: 3a4€T ¢ OLEHKOMH

Buner yue6HOM paboThI Bcero
3auer. eIuHuLL AcCTpOH. yacoB

OO01mas Tpy10eMKOCTb JMCHHUIIJIMHBI 110 Y4eOHOMY 24,0 648
IUIAHY

IIpakTHyeckas padora (IIP), B Tom yuncie: 12,0 324
Brinosinenue MIOJIy4EHHOTO 3a/aHus Ha 12.0 394
MPEUIUIOMHYIO IPAKTUKY ’

CamocrosiTesibHas paboTa 12,0 324

Bua uTOroBOro KOHTpOJIA: 3a4€eT C OLEHKOM

4.4.5. I'ocynapcrBennasi utoropas arrecrauus (b3.5.01)

1. Ilenp rocynapCTBEHHOW HTOTOBOM AaTTECTAlMM — BBIABICHHE YPOBHS TEOPETHYECKOW H
MIPaKTUYECKON MOATOTOBIEHHOCTH BBIITYCKHUKA By3a K BBITOJHEHUIO PO(GECCHOHAIbHBIX 3aa4
u cooTBeTcTBUsl ero mnoaroroBku TpeboanusiMm PI'OC BO mno cneumansHoctu 18.05.02
XHAMHUYECKas TEXHOJOTHsS MATepUajJoB COBPEMEHHOW JHEPreTukH, crnenuanusanus Nel
«XHMMHYECKasi TEXHOJIOTHUS SIIEPHOTO TOTUIMBHOTO ITUKIA».
2. B pesynprare rocynapCTBEHHOM HWTOTOBOM aTTeCTallid OOYyYaIONMUWUCS TO MpPOTpaMMe
crenuanuTeTa JOJDKEH 007aJaTh CICAYIOUIMMU  KOMIIETEHIUSMH:  OOIIEKYJIbTYpHBIMH,
oOuienpoeccuoHaIbHbIMU, MNPOPECCUOHATIBHBIMU M CIEUUAIbHBIMU IPO(ECCHOHATBHBIMU
KOMIETEHIIUSMH, TIEPEUMCICHHBIMU B  pasfene 3 Hacrosmled 00meo0pa3oBaTeabHOM
IIPOrPaMMBbl;

3HATh:
— NOPSAJOK OpPraHu3alluy, IUIAHUPOBAHUS U MPOBEJIEHUS HAyYHO-UCCIIEOBATENLCKUX paboT C
UCIIOJIb30BAHUEM TIOCIEAHUX HAay4YHO-TEXHUYECKHX JOCTHKEHHH B 00JAaCTH XUMHYECKOU
TEXHOJIOTUU MaTepUaioB COBPEMEHHOMN 3HEPreTUKY;
— METOJbl CHHTE3a U HCCIEAOBAHUS (PU3HKO-XMMHUYECKUX, (PU3MKO-MEXaHHUUECKUX CBOWCTB
MaTepHUaJIOB COBPEMEHHON IHEPTETHUKHU;
— COBPEMEHHbIE€ HayuyHble TEHICHIMM pa3BUTHA B OOJACTH XUMHUYECKOW TEXHOJIOIHH
MaTepHUaJIOB COBPEMEHHON IHEPTETHKHU;
— OCHOBHBIE TEXHOJOrM4eckue rmpouecchl 3((EeKTUBHOrO U O€30MaCHOr0 IMOJIYyYEHUs
MaTepHUaJIOB COBPEMEHHON IHEPTETUKHU;

yMeThb:
— CaMOCTOSITENIPHO BBISIBIIATH IEPCHEKTUBHBIE HAINpaBICHHUs HAy4YHbIX HCCIIEOBaHU,
000OCHOBBIBAaTh aKTyaJbHOCTb, TEOPETHUYECKYI0 U MPAKTUYECKYI0 3HAYUMOCTb IIPOOJIEMBI,
MIPOBOJUTH AKCHEPUMEHTAJIbHbIE HCCIEI0BAaHUS C MCIIOJIb30BAHUEM COBPEMEHHBIX NPUOOPOB,
aHAJIM3UPOBATh M UHTEPIPETHUPOBATH IOJTYYEHHBIEC pE3yJbTaThl, NOJIrOTABIUBATH OTYETHI U
nyOJIMKaIMK O pe3yJabTaTaxX UCCIIeJOBaHUM;
— OCYILECTBJIATh MMOUCK M aHAJIU3 HAayYHO-TEXHUYECKON MHpOpManuu B 00JIACTH XUMHYECKOU
TEXHOJIOTUM MAaTepHaJloOB COBPEMEHHOW DJHEPreTUKH C LEJbI0 HAyYHO-NPAKTUUYECKOH U
ITATEHTHOM NOJJIEP>KKHU ITPOBOIUMBIX MCCIIEIOBAHUN;
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— NPUMEHSATh 3HAHMUS [0 XMMHUU M TEXHOJIOTMM MaTEpPUaIOB COBPEMEHHOW YHEPreTHUKH U HX
OTAEJBHBIX KOMIIOHEHTOB JJIsSI YIIPABJICHUS TEXHOJIOTHYECKAM MPOLIECCOM, TPOTHO3ZUPOBAHUS U
pEeryJIMpOBaHUsI OCHOBHBIX IKCIUTyaTallHOHHBIX CBOMCTB, MOCTAHOBKH 33]1a4 110 UCCIECTOBAHUIO U
MPOEKTUPOBAHUIO TEXHOJIOTUH HOBBIX MATEPHATIOB COBPEMEHHOM SHEPTETUKH;

BJIaJETh:
— METOJOJIOTHEM W  METOAUKOW MPOBEACHUS HAYYHBIX HCCIECIOBAaHWW; HaBbIKAMU
CaMOCTOSITEIbHOW Hay4YHOU U UCCIIEA0BATEIIbCKOM paObOTHI;
— HaBBIKAaMHU pabOTHl B KOJUICKTHBE, TUIAHUPOBAHUSA U OPTAHHU3AIMU KOJUICKTUBHBIX HAyYHBIX
HCCIIEIOBAaHUI; COBPEMEHHBIMH METOJIaMH HCCJIEIOBAHUS U aHAJIN3a MAaTEPUATIOB COBPEMEHHOM
SHEPIreTUKHU;
— HaBBIKAMHU MIPOBEACHUS UCCIEIOBAHUI MATEPUAIOB COBPEMEHHOM SHEPTETUKH, UX UCIIBITAHUI
Y KOHTPOJIS MapaMeTPOB TEXHOJIOTUYECKUX MPOIECCOB UX MOIYUYEHHUS;
— HaBBIKAMHU  BBITIOJIHEHHS HMHXKCHEPHBIX  pacyeToB, OOECMEYMBAIOIINX IPOBEACHUE
CYIIECTBYIOIIETO TEXHOJOTMYECKOTO Ipolecca WM BHECEHHS B HETO HEOOXOIUMBIX
JIOTIOJTHEHHH M N3MEHEHHIA.

3. KpaTkoe coiep:kaHue rocy1apcTBeHHO# UTOrOBOi aTTecTaAlUK

locynapctBeHHast wuTOoroBasi arTecTauus OOy4arOIIMXCS [0 MporpaMMme CHelHaluTeTa
MPOBOAUTCS B (hopMe 3alluThl BBHINYCKHOW KBanugukaunoHHoW pabdotsl (BKP) — munmomuoit
paboThl WIKM AUIJIOMHOTO NMpOEKTa. ['ocyaapcTBEHHAass UTOroBas arrectauus B (opMe 3aIiuThl
BKP mpoxonutr B 11 cemectpe Ha 0a3ze 3HaHMM, MOJYYEHHBIX CTYACHTAMU NPU H3YYEHUU
muciuiinH - cneruanbHoctr 18.05.02 XumMudeckasi TEXHOJIOTHS MaTE€pPHAIOB COBPEMEHHOM
sHepreTuky, cnenuanuzanus Nel «Xumuuyeckass TEXHOJOTHUS SAEPHOTO TOILIMBHOTO IUKJIa»
['ocynapcTBeHHast UTOroBasi arrecTalusi 00y4aronuXxcs Mo IporpaMMme ClienuaaIuTeTa — 3aluTa
BBIITYCKHON KBaJU(UKALMOHHOW pPabOThl MPOBOJUTCS TOCYAAPCTBEHHOM SK3aMEeHAIlMOHHOM
komuccuer. KoHuTponb 3HaHuM oOydaromuxcsi, mojgydeHHbIXx mpu ocBoeHun OOIl,
ocyllecTBiseTcs myreM npoeaeHus 3amutbl BKP u npucBoenus kpanudukanum «MHXEHEp».

4. Oobem 'HA

[Iporpamma oTHOcuTCsi K 0a30BOM yacTu ydeOHOro miaHa, Kk Omoky 3 «['ocymapcTBeHHas
utoroBas arrecramus» (b.3.5.01) u paccuntaHa Ha COCpeIOTOYEHHOE MPOXOXKIeHHe B B
cemectpe (6 kypc) oOyuenuss B odveme 216 u (6 3ET). Ilporpamma mpenmosiaraer, 4To
oOyuaronyecss UMEIT TEOPETHUECKYI0 M MPAaKTUYECKYIO0 MOATOTOBKY B 00JAaCTH XMMHUYECKOMN
TEXHOJIOTUU MaTepUaoB COBPEMEHHOM SHEPreTHKU.

. Bcero
Bugpt yuiebHOH paboTe! 3auer. euHuULL Axanem. yacoB
OO0mas Tpy10eMKOCTb JMCHHUIIJIMHBI 10 Y4eOHOMY 6,0 216
IUIAHY
IIpakTHyeckas padora (IIP) 3,0 108
CamocrosiTesibHas paboTa 3,0 108
Bua urorosoro kourpousi: 'MA
Buner yue6HOM paboThI Bcero
3auer. euHuULL AcCTpOH. yacoB
OO0masi TpyA0eMKOCTh IUCHHUILIMHBI 110 Y4e0HOMY 6,0 126
IUIAHY
IIpakTHyeckas padora (IIP) 3,0 81
CamocrosiTeJibHas paboTa 3,0 81
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Buj urorosoro kourpodasi: F'MA

4.4.6 ®akyJIbTaTUBBI

AHHOTanusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«['paxxnanckas 3amura B Ype3BblyailHbIX cutyanusax» (OT/1.B.01)

1. Leab IMCHMIVIMHBI - MOATOTOBUTH CTYIEHTA K OCMBICIEHHBIM MPAaKTHYECKUM
NeUCTBUSAM 1O 00ECNevYeHHI0 CBOEH 0e30MacHOCTH W 3alllUThl B YCJIOBUSAX BO3HUKHOBEHHUS
Ype3BhIYaiHONM CUTYalluU IPUPOIHOTO, TEXHOTEHHOI'O U BOGHHOT'O XapakTepa.

2. B pesyabraTre H3y4YeHHS JUCHUILVIMHBI oO0ydaloluiicds N0 Nporpamme
CHEeNNATUTETA JOJI/KEeH:

001a0amp CAEAYIOUUMHA KOMIIETEHITUIMH:

- CIHOCOOHOCTBIO  HCIOJIb30BaThb  HOPMAaTUBHbIE  IpaBOBbIE  aKThl B  CBOEH
podeCCHOHANTBHON ACSITEIBHOCTH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K COOJTFOICHUIO TIPaB

u o6s13anHOCTeH TpakaannHa (OK-9).

3nams:

- XapaKTepUCTUKU TNPUPOJHBIX O€ICTBHIl, TEXHOTEHHBIX aBapuii u  KaracTtpod Ha
pavalliOHHO, XMMHUYECKU U OMOJIOTHUYECKU OMACHBIX 00BEKTax, Mopaxkaromue (GakTopbl Jpyrux
OMAaCcHOCTEI;

- OCHOBBI BO3JICHCTBUSI OMNAacCHBIX (PAKTOPOB UPE3BbIYANHBIX CUTyalluld Ha 4YeloBeKa H
MIPUPOIHYIO CPEY, JOMYCTUMbIE IPEIEIbHbIE KPUTEPUU HETATUBHOTO BO3/1EHCTBHUS;

- Mepbl 0€30MacHOr0 NOBEAEHUs IpU NpedblBAaHUM B palloHax (30HaX)  IOXKapoB,
PaZvo0aKTUBHOIO, XUMHUYECKOTO U OMOJOTHYECKOTr0O 3arpsi3HEHUS;

- crmocoObl M CpEeACTBA 3allUThl 4YeJloBEKa OT BO3JACHCTBUS MOpa)karolmX (aKkToOpoB
Ype3BhIYAHBIX CUTYallMi IPUPOJHOIO, TEXHOTEHHOTO M BOEHHOTO XapakTepa.

Ymemy:

- HCHOJB30BaTh  CpEACTBA 3alllUThl OPraHOB [bIXaHUS U KOXKH, MEAULIMHCKHE JUIs
CaMOo3alllUThl U OKA3aHUS TOMOILIH JAPYTHM JIIOJIM;

- IPUMEHSTh MEPBUYHBIE CPEJCTBA MOXKAPOTYLIEHUS JUISl JIOKAJIU3alKUU U TYIICHUS M0oXapa,
BO3HHUKIIIETO B ayIuTOpUu (J1abopaTopun);

- OKa3bIBaTh cebe M OPYrMM IOCTPaJaBIIUM MEIUIIMHCKYIO MOMOIIb C HCIOJIb30BAHUEM
Ta0eNbHbIX U NOJPYYHBIX METUIIUHCKUX CPENICTB.

Braoemy:

- IpuéMaMHy NMPOBEACHUSI YACTUUHON CaHUTApHOW 0OpabOTKM MpH BHIXOJE U3 paiioHA (30HBI)
PaZAMo0aKTUBHOIO, XUMUYECKOTO U OMOJIOTUYECKOTO 3arpsi3HEHNUs (3apakeHus);

-- croco0amMu U TEXHOJIOTUSIMU 3aIIUThI B UpE3BbIYAHHBIX CUTYAIUX.

3. Kpartkoe cogep:xaHue JUCHMILTHHbBI

1. OmacHocty npupojgHOro xapaxkrtepa. CTuxuiiHple O€ACTBHS, SBJICHHUS IPUPOJIBI
pa3pyLIUTENbHON CHIIBI - 3€MJIETPSICEHUS, HABOJHEHUS, CEJEeBbI€ MOTOKH, ONOJI3HU, CHEKHbIE
3aHOCBI, U3BEPKEHHUE BYJIKAHOB, 00BaJIbI, 3aCyXH, yparanbl, OypH, MOKaphl.

2. OnacHOCTH TEXHOTEHHOIO XapakTepa. ABapuu U KaTacTpodbl Ha paJualOHHO
OITAaCHOM OOBEKTe, XHMHYECKH OITaCHOM OOBeKTe, OHOJOrMYEeCKH OIIaCHOM OOBEKTe;, Ha
TpaHcriopTe  (KEJIE3HOJOPOKHOM,  aBTOMOOWJIBLHOM,  pPEYHOM,  aBHAIIMOHHOM);  Ha
TUIPOCOOPYKEHUSAX; HA KOMMYHAJIbHBIX CUCTEMAaX KU3HE00eCeueHU .

3. OmacHOCTH BOEHHOTO XapakTepa. lIpuMeHeHue oOpyXkus MaccoBOrO IMOPAKEHUS
(siepHOrO0, XMMHYECKOTO, OMOJOTHYECKOr0), OOBIYHBIX CpPEIACTB C  3aXKUTaTeIbHbIM
HAaIllOJIHEHUEM, HOBBIX BHUJOB OpYXHUSA. 30HBI 3apaKeHHs] OT CpPEACTB MOPAKEHUS U HUX
BO3JICHICTBUE HA HACEICHHUE U OKPYKAIOILYIO IPUPOJIHYIO Cpeny.

4. TloxapHas 0€30IaCHOCTh — COCTOSIHUE 3allMIIEHHOCTU HacelleHUs, UMYIIECTBa,
oOmiecTBa M rocyaapcTBa oT moxapoB. [loxapHass omacHOCTh (IIPUYMHBI BO3HUKHOBEHUS
MO’KapOB B 3JIaHUsX, JieCHble moxkapbl). Jlokamuzanusa u TymieHue mnoskapos. IIpocreiiniue
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TEXHUYECKue cpencTBa noxxkaporymenus (oruerymutenu Ol -8, OY-2) u npaBuiia noyib30BaHUs

HUMMU.

5. KoMmuieke MeponpuaTHil TPaKIaHCKOW 3alIUThl HACEJICHUS.
OnoBemienrne u MHPOpMUpOBaHME HaceleHUs 00 omacHocTd. [IpuHsATHE HaceleHueM
CUTHaJOB omnoBeleHus («Buumanue Bcem!», «BosaymHas TpeBoray,
OMAaCHOCTbY, «XHUMHUYECKasi TpeBora», «OT0O OMacHOCTH») W MOPANOK JEHCTBUS MO HHM.

DBakyalusi HacelleHUs W3 30HbI omacHOCTH. CrocoObl 3BaKyaluu

CTYACHTOB U3 ayAUTOPUH IIPHU BO3SHUKHOBCHUU I1OXKapa.

«Pannanmnonsas

OKCTpeHHasi 3BaKyalus

CpencrtBa nHIMBHUAYyaIbHOM 3anuThl opranoB apixanus (I'TI-7, I'TI-7B, I'TI-9, P-2, V-
2K, PITA-1, PIIT-67M, PVY-60M, «®enuxcy, I'JI3K, AT, AI1T-3, TI3V-K, UII-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) gyenoBeka. MemuIIMHCKHE CPEICTBA 3AIUTHI .

CpencrBa KOJUIEKTUBHOM 3aluThl HaceneHus. HasHadenwe,
[IpotuBopamuanuonnsie ykpbiTus (IIPY, mnoazemnble nemexogHble MEPEXO.ibl,
IpOCTEHIINE YKPBITUS (TpaHIIEH, OKOIIbI,

YOCXKHIIL.
3ariayOJICHHBIC CTaHIIMUM METPOIIOJIMTCHA),
nepeKphIThie menn). [IpaBuia 3ausTrs yOexKuIa.

3al[ATHBIE CBOWCTBA

6. OxazaHue mnepBOM MEIUIIMHCKOM MOMOIIM MpPU OXOraxX, paHEHUsSX, 3apPaKECHUSX.
[IpoBeneHnne yacTUUHON CaHUTAPHOW OOPaOOTKMU KOKHBIX IMOKPOBOB YEJIOBEKA MPH BBIXOJE U3
30H PaJUOAKTHUBHOTO, XMMHUYECKOTO M OHOJIOTMYECKOTO 3apaKeHUus (3arpsi3HEHus), U3 30H

M0XapoB.

7. JIukBumanus MOCIENCTBUIM YpEe3BbIYaiHOW CUTyaluuu. PaguanmoHHas U XuMHU4YeCKas
pa3BeqKa odvara mMopaxeHus (3apaxeHus). ABapuilHO-criacaTeslbHble paboThl. CrenuanibHas

00paboTKa TEXHUKHU, MECTHOCTH, OOBEKTOB ([I€3aKTUBAIIHS,

JC3UHCCKI A

Jlerasanus,

Ne3nH(EKINS,

8. DOKcTpeHHas »J3Bakyallus U3 ayJuTOpHH (J1abopaTopwu) B YCIOBHSIX TOXKapa,
pavalliOHHOTO, XUMUYECKOT0, OMOJIOrMYECKOT0 3arpsi3HEHUs TEPPUTOPUU C HCIIOJIb30BAHUEM
npocreimux cpenacts 3auuThl («Denukey, I'/[3K, npotusorasza ['TI-7 ¢ AIII-3).

4. O0beM yueOHOM THCUMIITHHBI

Bunel yue6HOM paboThI B 3aueTHBIX B akagem.
eIMHUIIAX qacax
OO011asi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 1 36
AyIUTOpPHBbIE 3aHATHS: 0,44 16
Jlexmmm (JIek) 0,44 16
[TpaxTuueckue 3anstus (113) - -
JlaGoparopabie pabOThI - -
CamocrositesbHast padora (CP): 0,56 20
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 0,0 3a4er
Bunel yue6HOM paboTh B 3aueTHBIX B actpon.
eIMHUIIAX Jacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY TUIAHY 1 27
AyIUTOpPHBbIE 3aHATHS: 0,44 12
Jlexmmm (JIek) 0,44 12
[TpaxTnueckue 3anstus (113) - -
Jlaboparopabie paboOThI - -
CamocrositesbHas padora (CP): 0,56 15
Bua koHTpoOJIsi: 3a4eT / IK3aMeH 0,0 3a4er

AHHOTanusA padoyeil NPOrpaMMsbl JUCHHUILIMHBI
«IlepeBoa Hay4YHO-TexHHYecKoH uTepaTyps (PT/1.B.02)
1. Heab aAuCHUIIMHBI — pHOOpeTeHne 00ydaromMuMucs o01Iel, KOMMYHUKAaTUBHOHN U
npodeCCHOHATBHON KOMIIETEHIIMHA, YPOBEHb KOTOPBIX Ha OTICIBHBIX JTamax S3BIKOBOU
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MOATOTOBKH TI03BOJISIET BBIMOJIHATH PA3JIMYHBIE BUJBI MPOPECCUOHAIBHO OPUEHTHPOBAHHOIO
IepeBo/ia B IPONU3BOACTBEHHON U HAYYHOU JEATEIBHOCTH.

2. B pe3yJbTarte U3y4eHus AUCHUILUIMHBI 00y4YaloLIUiics MO0 NMporpamme
CIEeNNATUTETA JOJI/KEeH:

001a0ame CAEAYIONUMHA KOMIIETEHITUIMH:

- CIOCOOHOCTBHIO K MPO(EeCCHOHATTEHOMY OOIIEHUIO0 HA MHOCTPAHHOM SI3bIKE, K MOJIYICHHIO
uHpopmanuu u3 3apy0exxHbIX UCTOUHUKOB (OK-6).

3nams:

- OCHOBHBIE CIIOCOOBI IOCTHKEHUS SKBUBAJICHTHOCTHU B IIEPEBO/IE;

- OCHOBHbIE IIPUEMBI IEPEBOJIA;

SI3BIKOBYIO HOPMY U OCHOBHbIE (DYHKIIMHU SI3bIKA KaK CUCTEMBI;

- JI0CTaTOYHOE [ijIsl BBIINOJHEHHUS MEpeBoJa KOJIMYECTBO JIEKCMUYECKUX EMHMII,
(G pa3eosOTU3MOB, B TOM YUCIIE€ COLIMATIBHBIX TEPMUHOB U JIMHTBOCTPAHOBEJUECKUX PpEaNIHii;

Ymemo:

- IPUMEHSATH OCHOBHBIE ITPHUEMBI IIEPEBO/IA;

- OCYHIIECTBJIATb IUCBMEHHBIM TMEpPeBOJ C COOJIIOJIEHUEM HOPM  JIEKCUYECKOM
SKBUBAJIEHTHOCTH, COOIIOICHUEM I'PAMMATUYECKIX, CHHTAKCUYECKUX U CTHIIMCTUYECKUX HOPM;

- 0(hOpPMJIISATH TEKCT MEPEBOIA B KOMIIBIOTEPHOM TEKCTOBOM PEAAKTOPE;

- OCYILECTBJISTh IEPEBOJI C COONIIOJIEHUEM HOPM JIEKCMYECKOW SKBUBAJIEHTHOCTH,
cOOI0IGHUEM I'PAaMMaTHYECKUX, CUHTAKCUYECKUX M CTUJIMCTUYECKUX HOPM TEKCTa MepeBoja U
TEMIIOPAJIbHBIX XapaKTEPUCTUK UCXOJHOTO TEKCTA;

Braoemy:

- METOJMKOM MpeArnepeBOIYECKOr0 aHalu3a TEeKCTa, CIOCOOCTBYIOIIEH TOYHOMY
BOCITPUSITUIO UCXOJTHOTO BBICKA3bIBaHMUS;

- METOJIMKOM MOJrOTOBKM K BBINOJHEHHIO IEPEeBOJa, BKIIIOYAs MOMCK MH(pOpMaluU B
CIPaBOYHOM, CHIELIMAILHOM JTUTEpAType U KOMITbIOTEPHBIX CETSIX;

- OCHOBaMH CHCTEMBbI COKPAILIEHHOM MepeBoYeCKOl 3aIIMCH NIPU BBIIOJIHEHNUHU IIEPEBO/IA;

- OCHOBHOU MHOS3BIYHOM TEPMHUHOJIOTHEN CIIEHUAIBHOCTH,

- OCHOBaMH pedeprpoBaHUs U1 AHHOTUPOBAHUS JINTEPATYPHI 110 CHEIUAIBHOCTH.

3. Kpartkoe cogep:xaHue JUCHMILTHHbBI

Beenenue. Ilpenmer u ponb mepeBosa B COBpeMEHHOM oOrmiecTBe. Paznmmunbie BUBI
nepeBoJia. 3a7auu U MECTO Kypca B OJArOTOBKE OakajlaBpa TEXHUKU U TEXHOJIOTHH.

Mooynw 1: Ilepeeod npednooicenuii ¢ sudospemennvimu hopmamu Indefinite, Continuous.

1.1. CpaBHeHue mnopsiika CIOB B aHIJIMMCKOM M PYCCKOM IMpeanoxkeHusix. llepeBon
IIPOCTOr0 MOBECTBOBATEIBHOIO IIPEIOKEHHS HACTOSILEr0, OYAYIIEro 1 MPOLIEIIIero BpEMEHH.

OcoOeHHOCTH TE€peBOJia BOINPOCUTENbHBIX W  OTPHULATEIbHBIX MPEAJIOKEHUH B
pa3IMYHbIX BpEMEHaX.

1.2 IlepeBon npennoxxenuit Bo BpemeHax Indefinite, Continuous. Urenue u nmepeBo 1o
teme "Hanorexnomorus".

Mooynv 2. Ilepeso0 npeonodicenuti ¢ ucnoav3osanuem euodospemennvix gopm Perfect,
Perfect Continuous

2.1. IlepeBon mnpemnoxenuit Bo BpemeHax rpynn Perfect, Perfect Continuous
(yrBepauTenbHbIE, BOMPOCUTEIbHBIE U OTpULIaTENbHbIE (opMbl). OcOOEHHOCTH yHOTpebieHus
BCIIOMOTATENbHBIX IJ1aroJIoB.

2.2 IlepeBoa crTpajgaTenbHOro 3ajora. TpylnHble Ciydad IE€peBOJA CTPaJaTEIbHOTrO
3ajora.

Urenue u nepeBo]] TeKcToB 1o TeMme "Hayka u HayuHble Me