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1. OBIIME ITOJIOXKEHU A

1.1. OcHoBHasi oOpa3oBaTesibHasi NMpPOrpaMMa BbIcHIero 00pa3oBaHusl (YPOBEHb
crnenuaanTera) (gamee — mporpamma crnernuanuteta, OOIl cnenumanuTeTa), peanuzyemas B
COOTBETCTBUHU C (helepaabHbIM TOCYIApPCTBEHHBIM O00pPa30BAaTEIbHBIM CTAaHAAPTOM BBICIIETO
obpazoBanus (OPI'OC BO) denepaabHbIM rocynapcTBEHHBIM OIODKETHBIM 00pa30BaTEIIbHBIM
YUPEKACHUEM BBHICIIEro 00pa3zoBaHMA «POCCHICKMI XMMHKO-TEXHOJIOTUMECKUN YHUBEPCUTET
umenu 1. I. MenneneeBay no cnenuanbHocTd 18.05.02 XuMudeckasi TEXHOJIOTUSI MaTepUaioB
COBPEMEHHOM DHEPreTUKH; no cneuuanu3aunu Ne 5 «PaguanvoHHas XUMUS U paJHALMOHHOE
MaTepuaoBeIeHHE) MPEACTaBIseT cOO0NH KOMILIEKC OCHOBHBIX XapaKTEPUCTUK OOpa30BaHUA,
OpPTraHHU3AIMOHHO-TIEJaTOTMYECKUX YCIOBUH, (DOpM aTTecTaluu, KOTOPHIA MPEJCTABICH B BHIE
o01el XapakTEPUCTHUKU MPOTrpaMMBbI CTICIIHAIMTETa, YIeOHOTO IJIaHa, KaJeHAApPHOTO Y4eOHOTO
rpaduka, paboumx mporpamMMm AWCHHMILIAH, MPOTPAaMM TPAKTHK, OICHOYHBIX CPEJCTB,
Meroanueckux wmarepuanoB. OOIl pa3pabotaHa ¢ y4eToM pPEKOMEHIOBAHHOW NPUMEPHON
OCHOBHOM 00pa30BaTeIbHON IPOTPAMMBL.

1.2. HopmaTuBHBIE JOKYMEHTHI 1JIsl pa3padoTKM NPOrpamMMbl CHElHATHTETA IO
HANPaBJIEHUI0 MOATOTOBKHU COCTABIISIOT:

— ®enepanbHblil 3ak0oH 0T 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Denepauuny;

- [Ipukaz MunucrepctBa oOpazoBanusi W Hayku Poccuiickoir deneparuu oT
05.04.2017 Ne 301 «OO6 yrBepxxkaenun Ilopsaka opraHu3anud W OCYIIECTBICHHUS
00pa3zoBaTeNbHON ACATEIHHOCTH MO 00pa30BaTEIbHBIM MPOrPaMMaM BBICIIETO OOpa30BaHHUS —
nporpaMmaM OakajiaBpuaTa, IporpaMMam CIeIUaInTeTa, IPOrpaMMaM MarucTpaTypb»;

- [Ipukaz MunucrepctBa oOpazoBaHusi W Hayku Poccuiickoir deneparuu OT
17.10.2016 Ne 1291 «O6 yrtBepxkacHHU (enepaabHOTO TOCYAapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJapTa BbBICHIETO OOpa3zoBaHus MO crenuanbHocTH 18.05.02 XuMmudeckas TEXHOJIOTHUS
MaTepuaioB COBPEMEHHOM SHEPreTUKH (YPOBEHb CIICLIUATIUTETA)Y;

- @denepanbHbIi  TOCyIapcTBEHHBIH  00pa3oBaTelbHBIA  CTAaHAAPT  BBICIIETO
oOpa3oBanus 1o crneuuanbHocTy 18.05.02 (YypoBeHb CIEIMANUTETa), YTBEP)KICHHBIN MPUKa30M
MunuctepcTtBa oOpa3oBanus u Hayku Poccuiickonr ®enmeparmuu ot 17.10.2016 Ne 1291
(3apeructpupoBan  MuHucTtepcTBOM  toctuiuu  Poccuiickoit  @enepanmu  14.11.2016,
peructpanroHHbIi Ne 44337).

1.3. O0mas xapakTepucTUKa NPOrPaMMBbI CHIEIUAIUTETA

Leablo mporpaMMsl cHenuaIUuTeTa SBISIETCS CO3JaHUE OOYYArOIIUMCS YCIOBHMA ISt
npuoOpeTeHus: He0OXOIMMOTO JJIsl OCYIIECTBICHUS MPO(EeCCHOHATBLHON NeATeIbHOCTH YPOBHS
3HAHWW, YMEHHI, HABBIKOB, ONBITA CATEILHOCTH M TIOATOTOBKM K 3aIllUTE BBITYCKHOU
KBATH(UKAIIMOHHON PabOTHI.

Cpox mojydeHusi o0pa3oBaHHMsi MO NMporpamMMe CHeHAJTUTETA IO CIEUUAIBHOCTH
18.05.02 Xumuueckass TEXHOJIOTHSI MATEPUAIIOB COBPEMEHHOM YHEPIETUKH U CIICHMATN3ANN —
PaguanmonHas XuMusi U paJMalliOHHOE MaTEePHATIOBEICHUEB OYHOU opMe 00yUdeHusl, BKIIIOUast
KaHUKYJIbI, MPEAOCTaBISIEMbIE TOCIIE MPOXOXKACHUS TOCYJapCTBEHHONM MTOTrOBOM aTTECTAlUH,
COCTaBJISET 5,5 JeT;

CTpykTypa 00pa3oBaTe/ibHOI MPOrpaMMbl CHEIHAJUTETA BKIIOUACT 00S3aTCIBHYIO
(0a30Byl0) uacTb M dYacTh, (POPMHUPYEMYIO YYaCTHHKaMH OOpa30BaTENbHBIX OTHOUICHUH
(BapuaTHBHYI0). DTO 00€CTeUYnBacT BO3MOXKHOCTb pEaM3alldd TPOrpPaMM  CIICIHAIATETA,
UMEIONINX Pa3UYHYyl0 HalpaBlICHHOCTh (TMpodwuib) o00pa3oBaHUs B paMKax OJHOU
CHelHaln3aluy MPOrpaMMBbl ClieHuaTUTEeTa.

[Tporpamma crienuanuTeTa COCTOUT U3 CIEAYIOMIMX OJIOKOB!

brmok 1 "Quctunmuubl  (MOAynu)", KOTOPBIA BKJIIOYACT IUCHUIUIMHBI  (MOIYJIN),
oTHocsmMecs K 06a3oBoi yactu mporpammbl 207-210 3adeTHBIX eAuHUI] (3.€.), B TOM YHCIE
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JUCLUHUIUIMHBL  (MOAYIM) creunanu3amuu 36-42 3a4eTHbIX eauHull (3.€.),d JUCHUILIUHBI
(MoOynH), OTHOCSIIMECS K €€ BapHAaTUBHOM YacTu 66-69 3a4eTHBIX equHUII (3.€.);

bnok 2 "IlpakTuku, B TOM YKCIIe HAydHO-HCccaenoBarenbekas padora (HUP)", kotopsiii B
MOJTHOM 00beMe OTHOCHUTCS K 0a30BOM 4acTH mporpaMmbl 45-48 3a4eTHBIX eMUHHII (3.€.);

bnok 3 "l'ocymapcTBeHHass HTOroBas aTTecTalus', KOTOPHIH B TIOJHOM OOBEMe
OTHOCHTCSI K 0a30BOM dYacTH mporpaMmbl 6-9 3adeTHBIX eauHUIl (3.€.),d 3aBepIIaeTCs
IPUCBOCHUEM KBaTM(HUKAIMK, YKa3aHHON B MEpeyHe CIEeHUAIbHOCTEH BBICIIEr0 00pa3oBaHMA,
yTBepKIEHHOM MUHHCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoii deneparum

O0beM nporpamMmel cienquagauTeTa coctaiseT 330 3a4eTHBIX €AMHMUII.

IpucBanBaemas kBajmukauus. [Ipu ycioBur 0CBOCHHS IPOrpamMMBbl CIIEHAATIUTETA,
3alIMTHl  BBIMTYCKHOW  KBaIM(UKAIIMOHHON paboThl, O(OPMICHHOM B COOTBETCTBUU C
TpeOOBaHUSMH, YCTaHABJIMBAEMBIMH MMHHUCTEPCTBOM OOpa3oBaHWs W Hayku Poccuiickoit
@denepanny, MpUCBaMBaeTCAd KBAIM(UKAIMA <«WHXEHep» Mo crneuuanbHoctd  18.05.02
XuMHYecKasi TEXHOJIOTHS MaTEpPUaIOB COBPEMEHHON AHEPTeTUKH.

2. XAPAKTEPUCTUKA ITIPO®ECCUOHAJIBHOM JIEATEJBHOCTH
BBIIITYCKHHUKOB, OCBOUBIIUX ITPOI'PAMMY CIHHEIMAJIUTETA

2.1. Ob6aacth npogeccCHOHATBHOM AeSITeJIbHOCTH BbINTYCKHUKA
Ob6nacth npodecCHOHaTbHOW AESTENbHOCTH BBIMYCKHUKOB, OCBOMBIIHX MPOTpaMMy
CIIELUATIUTETA, BKIIOYAECT:

- pa3paboTKy, NPOEKTUPOBAHHWE U OKCIUTyaTallMI0 TEXHOJOTHYECKHX IPOLECCOB U
00OpyZOBaHUS Ui W3BJICUCHUS MATEPHANIOB SACPHOIO TOIUIMBHOIO LHMKJIA (Jayee -
ATIL]) aTOMHOW SHEPreTUKA W3 TMPHUPOJHOTO M TEXHOTEHHOTO CHIPhS, MEPepadOTKH
otpaboraBuiero sigepHoro Tommsa (ganee - OAT) u pagnoakTUBHBIX OTXOJO0B (Hajee -
PAO), pazneneHust H30TOMOB JIETKUX JIEMEHTOB U X IPUMCHCHHSI;

- HUCCJIEeNOBAaHME PAMALMOHHON YCTOWYMBOCTU MATEPUATIOB U PAAHAIIMOHHO-XUMUYECKUX
MPOLIECCOB B TEIJIOHOCUTENISAX SIIEPHBIX SHEPTETUUECKUX YCTAHOBOK;

- pa3paboTKy M OHKCIUTyaTallMI0 METOAOB aHAIUTHYECKOTO KOHTPOJIS M pPaaMallMOHHOU
0€30MacHOCTH Ha 00BEKTaX, CBA3AHHBIX C UCIOJIB30BAaHUEM aTOMHOM SHEPTHUH.

2.2. O0bekThI MPOodeccHOHAIBLHOM 1eATeIbHOCTH BbIIYCKHUKA
OObekTamu MPOPECCHOHATBHON JESITEILHOCTH BBITYCKHUKOB, OCBOUBIIUX MPOTPAMMY
CHeIHalIuTeTa, ABISIOTCS:

- pyAbl, KOHIIEHTpaTbl M BTOPUYHOE CBHIPbE, COJAEpKAIIME ypaH, LHUPKOHHIH,
pPaAMOAKTUBHBIE 3JIEMEHTHI, PEAKHE METaUlbl SEPHOTO HA3HAUCHHUS, UX XHUMHUYECKUE
COCIMHEHUS U MaTepHaJibl Ha X OCHOBE;

- NPHUPOAHOE U TEXHOTCHHOE ChIPhE, COMIEPIKAILEEe H3OTOMBI JIETKUX AJIEMEHTOB;

- TEXHOJIOTMYECKHUE MPOLIECCHl UX U3BJICUCHUS, KOHIEHTPUPOBAHUS U OUYUCTKH;

- obopymoBanuwe, mNpuUOOPHI W METOABI OOCCIEYCHHUS aAHAJTUTUYECKOTO KOHTPOJIA
MIPOBEJICHUS ITUX MPOIIECCOB B JIAOOPATOPHBIX U MPOMBIIIICHHBIX YCIOBHSIX;

- TtexHonorumueckue mporeccel obpamenus ¢ OAT m PAO um meronmpr obecredeHus
paauanMoHHOW  0e30macHOCTH W peadWIuTallid  TEePPUTOPUH, CBSI3aHHBIX  C
HCIIOJIb30BaHUEM SIIEPHBIX O0OBEKTOB.

2.3. Buabl npodeccuoHAIBbHOM 1eTeIbHOCTH BHIYCKHUKA

Bunelr npodeccroHanbHON  AEATEIBHOCTH, K KOTOPBIM TOTOBSATCS  BBIMYCKHHUKH,
OCBOMBIINE IIPOrpaMmy crenuanurera, peanusyemyro B PXTY um. J[.M. Menneneesa ucxons us
noTpeOHOCTEl pBhIHKA Tpyda, HMMEIOIIUXCS HAyYHO-HCCIEI0BATENbCKUX U MaTepHaIbHO-
TEXHUUYECKUX PECYPCOB:

- MPOU3BOJICTBEHHO-TEXHOJIOTHMYECKas;

- HAay4YHO-HCCIIEOBATENIbCKas,

- OpraHU3alMOHHO-YIIPaBICHYECKAs;



- TPOEKTHAs.
Creunanuzanuy, MO KOTOPHIM TOTOBSITCS BBIMYCKHUKH, OCBOHMBIIME IPOTrpamMMy
CHEIUAINTETA!
cenmanu3amuss N 1 "XuMuueckas TEXHOJOTHS MaTE€pUANIOB SAIEPHOrO0 TOIUIMBHOIO
nukna';
crienpanu3anus N 2 "TexHosnorus pazaeneHus: U NpuMEeHEHHe U30TOMOB";
cnenyanu3zauud N 3 "TexHosorus TEIJIOHOCUTENEH W PAAUOIKOJIOTHS  SAECPHBIX
SHEPreTUYECKUX YCTAaHOBOK';
cnenuanuzamuss N4  "Xumuueckas TEXHOJIOTHS HaHOMAaTepHaloB i  sIEPHOM
SHEpPreTuKu'";
cnenuanuzanus N 5 "PagnanuonHas XuMus U paJidalliOHHOE MaTepuaioBeeHue" ;
cnenmanu3zanmusi N 6 "Snepras w  paguanmoHHas 0€30MaCHOCTh Ha  OOBEKTax
MCIIOJIb30BaHUs SEPHOM sHeprun".
[Ipu pa3paboTke U peanusanuy IporpaMMbl ClIeUAINTEeTa OPTaHnu3alys OPUEHTUPYETCS
Ha KOHKPETHBIH BUJA (BHIBI) NpO(ecCHOHAIBHON AEATENbHOCTH, K KOTOPOMY (KOTOPBIM)
TOTOBUTCS CIIEUANNCT U BbIOMpAeT crelnuaninu3aluio, UCX0d U3 MOTpeOHOCTeN phIHKA TPYyAa,
HAYYHO-HCCIIEIOBATEIbCKUX U MAaTEPUATBHO-TEXHUYECKIX PECYPCOB OPTaHU3AITIH.
BoimyckHHMK, OCBOMBIIMIM MpOrpaMMy CIELHUATUTETa, TOTOB pellaTh ClEIyIOIINe
npodeccnoHaNbHbIC 3a/1a4H:
B COOTBETCTBUU C BHJAaMHU MPO(EeCCHOHATBHOM NeATeIbHOCTH, Ha KOTOPbIE OpPHUEHTHPOBaHA
mporpaMma CrelraiuTeTa:
B COOTBETCTBUHU C BHJOM (BHJIaMH) MPOPECCHOHAIBHOM NEATEIbHOCTH, Ha KOTOPHIN (KOTOPHIE)
OpUEHTUPOBAHA MPOrpaMMa CIelUaInuTeTa:
MIPOU3BOJICTBEHHO-TEXHOJIOTHYECKas ACSITETbHOCTD:
OCYIIECTBIICHUE  TEXHOJOTHYECKOrO0  TMpolecca B  COOTBETCTBUM C  TpeOOBaHUSAMU
TEXHOJOTHYECKOT0 PETJIAMEHTa;
OpraHM3aIys U OCYIIECTBICHHE BXOJHOTO KOHTPOJS CBHIPhS U MaTepUalOB, HCIOJIB3YEMBIX B
TEXHOJOTMM MAaTepHaIoOB COBPEMEHHOW SHEPreTHKH, H30TOMHO YHCTBIX BEIIECTB, HX
COCIMHCHM;
obecrieueHrne 3(P(HEKTUBHOTO MCIOJB30BAaHUS B TEXHOJOTHYECKOM IIporiecce 000pyIOBaHUS,
CBIPBSI U BCTIOMOTATEIbHBIX MAaTEPUAIIOB;
HaJagka W OJKCIUTyaTallMsi MallMH U ammapaToB [UIsl OCYIIECTBICHHUS TEXHOJOTHYECKHX
MPOILIECCOB;
OCBOEHHE M BBOJI B AKCIUTYaTAI[I0 HOBBIX TEXHOJOTHYECKUX MPOLIECCOB U 000PYIOBAHNUS;
MPOBEJICHUE IKOJOTUIECKOTO U PATUAIMIOHHOTO MOHUTOPHHTA;
o0OecrieyeHre MEpOINPUSATUH 1O  JI€3aKTHBAIMM  TEXHOJIOTUYECKOTO OOOpyIOBaHUS U
MIPOU3BOJICTBEHHBIX M MPUIICTAIONINX TEPPUTOPHIA,
obecrieueHre paaramoOHHON 0€301TaCHOCTH;
HAyYHO-UCCIIEIOBATENbCKAS IEATEIBHOCTH:
pazpaboTka IJIaHOB, MPOTpaMM M METOAMK MPOBEIEHUS HCCIEIOBAaHUI MaTepuaioB H
TEXHOJOTHYECKHUX MPOIECCOB, SBISAIONINXCS 00beKTaMu MPO(heCCHOHAEHOM NeSTeIbHOCTH,
MPOBEJCHNE JKCIEPUMEHTANIbHBIX HCCIEIOBAaHUW B O0JIACTH TEXHOJOTHMH MaTepuasioB
COBPEMEHHOM DHEPIETUKY;
U3y4YEeHHE H3MEHEHMsI CBOWMCTB MAaTepHalOB MOJ JEHCTBUEM HWHTEHCHBHBIX DPaJUallMOHHBIX
U3IIy4CHUH;
CO3JIaHUE TEOPETHYECKUX MOJEJEH JIsl MPOTHO3UPOBAHUSI CBOWMCTB MAaTE€pPUAIOB COBPEMEHHOM
YHEPreTHKHY;
MOJIEJTMPOBAHUE M ONTUMH3ALUS IPOU3BOACTBEHHBIX YCTAHOBOK U TEXHOJIOTUYECKUX CXEM;
aHAJIN3 HAYYHO-TEXHUYECKOU JTUTEPATYPhl U MPOBEACHHUE MaTEHTHOTO MOKCKA;
COCTaBJICHHE HaYYHO-TEXHUYECKUX OTUETOB M aHAJTUTHUYECKUX 0030pOB JIUTEPATYPHI;
OpTraHHU3aAIMOHHO-YTIPaBIeHYECKAs IeATEeIHHOCTS:



opraHm3aiys padoThl KOJJICKTUBA B YCJIOBUSAX JCHCTBYIOMIETO MPOU3BOJCTBA M OOECTeUeHUE
OecriepebOHHOr0 OCYIIECTBICHHS TEXHOJIOTHYECKOTO MPOLIecca;

OCYIIECTBJICHUE TEXHUYECKOTO KOHTPOJS B MPOU3BOJACTBE MATEpPUAJIOB COBPEMEHHOMU
SHEPreTUKU;

pa3zpaboTka MEPONPHUSITHIA 110 SKOHOMHH CHIPbS U JHEPTETHUECKUX PECypPCOB;

IPOBEJICHNE TEXHUKO-3KOHOMHUYECKOT0 aHalln3a MPOU3BOJICTBA;

OpTraHHU3aIys U MPOBeIeHNEe O0yUeHUS TIepCOHANA; IPOEKTHAS A TeLHOCTD:

pa3paboTKa HOBBIX TEXHOJIOTMYECKHUX CXEM, PacyeT TEXHOJIOTWUYECKUX MapaMeTpOB, pacyeT U
BBIOOp 000pYAOBaHUS;

aHAJIU3 U OLIEHKA aJIbTEPHATUBHBIX BAPHUAHTOB TEXHOJOTUYECKOW CXEMbI U €€ OTJENbHBIX y3JI0B
U anmapaTos;

pa3paboTKa MCXOJHBIX ITaHHBIX JJI MPOCKTHPOBAHHS HOBBIX TEXHOJIOTMYECKUX MPOIECCOB U
00opyoBaHus1, aBTOPCKUM HAJ30p 32 MPOIECCOM MTPOSKTHPOBAHHS;

B COOTBETCTBUU CO CHEIHATN3ALUIMHU:

crneuuanu3anus N 1 "XuMuyeckast TEXHOJIOTHSI MAaTEPUANIOB SIEPHOTO TOIUIUBHOTO IUKJIA":
YCOBEPIIEHCTBOBAHME U pa3paboTKa TEXHOJOTHYECKHUX IPOLIECCOB MPOU3BOJICTBA OCHOBHBIX
(YHKIIMOHATBHBIX MAaTEPUANIOB SCPHOTO TOIUTMBHOTO [IUKJIIA;

KOHTpOJIb cOopa, xpaHeHuss u TniepepaboTku PAQO pa3auyHOro ypOBHS aKTHBHOCTH C
UCTIOJIb30BaHUEM IIE€PEIOBBIX METOAOB oOparienus ¢ PAO;

crnenunanu3anus N 2 "TexHonorus pasaeneHus: U NpUMEHEHUE H30TOMOB"

NpPOBEJCHUE W  KOHTPOJIb  TEXHOJIOTMUYECKMX IPOLECCOB  pa3lClieHUs H30TOMOB €
HCIOJIb30BaHNEM METO0B HU30TOMHOIO aHAIIN3A,

MPUMEHEHUE M30TOIOB JUISl PEUICHUs 3a1a4 B 00JacTH TEXHUKU U TEXHOJIOTHH, €CTeCTBEHHBIX
HayK U METUIMHBI,

crenuanu3anys N 3 "TexHOoIOoTHs TEIUIOHOCUTENEH U PaIMO3KOJIOTHS AJIEPHBIX SHEPTETUYECKHUX
YCTaHOBOK":

MpOBEJICHNE, KOHTPOJIb, Pa3pabOTKa W YCOBEPIICHCTBOBAHWE TEXHOJOTHYECKHX IPOIIECCOB
MOJTOTOBKU M pPEereHepalui TEIUIOHOCUTENEH SAEPHBIX SHEPreTHUYECKUX YCTAHOBOK Pa3IM4YHOTO
TUMA, O0ECIEUYMBAIOIIMMU HAJEKHYIO W JOJITOBPEMEHHYIO 3allIUTy OKPYKAIOIIEH Cpeabl OT
BO3JCHCTBUS paualliH;

pa3paboTka Ha aTOMHBIX JJIEKTPOCTAHIIUAX MEPOINPUSTHH IO 3aIMUTE OKPYXKAIOMIEH Cpelbl OT
PaAMOHYKIIMJIOB U OLIEHKA J030BOM HArpy3Ku Ha pa3iHyHble IPYIIbl HACEICHNUS,
crnenuanu3anus N 4 "XuMuyeckasi TEXHOJIOTUSI HAHOMATEPHUAJIOB ISl sIICPHOM SHEPTreTUKU
pa3paboTKa TEXHOJOTUYECKHX MPOIECCOB MOJIYUYEHHs] MaTepUajoB AJIs sIIEPHON PHEPIEeTUKU C
UCIOJIb30BAaHUEM METO0B HAHOTEXHOJIOTHH;

pa3paboTKa U OCYIIECTBIECHUE METOI0B Oe301acHOro oopaieHus ¢ Hanomatepuanamu A TL;
crneuuanu3anus N 5 "PaguanuonHast XuMus ¥ paidalliOHHOE MaTepuaioBeieHue"

OLICHKA paJuallMOHHbIX 3(()EeKTOB B3aUMOIEHCTBUS U3JIyUYEHHUSI BHICOKOW SHEPTUU C BEUIECTBOM,
WCIOJIb30BAaHUS WJIM MUHUMM3UPOBAHUS TTOCIIEICTBUS 3TOTO B3aUMOICHCTBUS;

IpOBEJICHNE KOHTPOJS, YCOBEPIICHCTBOBAaHHWE M pa3paboTka paaualliOHHO-XUMHYECKHX
TEXHOJOTHYECKHUX MPOIECCOB C IMOJYYCHHEM HOBBIX WM MOIU(PUIIMPOBAHHBIX MATEpUATOB C
yIy4lIEeHHBIMU CBOICTBaMH;

OIICHKA PATUAIlOHHON YCTOWYMBOCTH PA3IUYHBIX MAaTEpPHAOB M pa3padOTKa MPOIECCOB
3alIUTHI ATUX MaTEpUAJIOB;

cnenuanuzanus N 6 "SnepHas u paguanmoHHash 0€30MacHOCTh HAa OOBEKTaX MCIOJIb30BaHHUS
SIEPHOU SHEPrun'":

aHAIM3 PATUAIMOHHON CHTyallud M pPa3pa0OTKH MEpOMPUATHS IO OOECIEUCHHUIO SIePHOU
0€30MacHOCTH MpPHU MPOBEJCHUH TEXHOJOTHMUYECKUX IPOLIECCOB C PAaCTBOPAMHU, COAEpPKAIIUMU
TENSIIUECS MAaTePUAITHI;

pa3paboTKa W TPOBEICHHUE MEPONPUATHA 10 OOECICYEHUIO0 pPaJUAIMOHHOW O€30MacCHOCTH
MPOU3BOJICTBEHHOTO NIEPCOHAJIA U HACEJICHHUS.



3. IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHsA  ITPOI'PAMMBbI
CIIEHUAJIMTETA

3.1. B pe3ynbraTe OCBOECHHS MPOTrpaMMbl CIIELMATIUTETAa y BBINTYCKHHKA JIOJDKHBI OBITH
chopMUpOBaHbl  OOIEKYIbTYpHBIE,  oOmenpodeccuoHaNbHble, NpPOdEeCCHOHATbHBIE U
npodecCuoHaNbHO-CIIENUATN3UPOBAHHBIE KOMITETCHIIUH.

3.1.1 BbINyCKHUK, OCBOMBIIMKA NpPOTpaMMy CIEHHUAIUTETa, JOJDKeH 007a1aTh
CJIETyIOIIUMHU OOIIEKYIbTYPHBIMU KOMIIETEHLIUSIMU:

- CIOCOOHOCTBIO TPEJCTABUTH COBPEMEHHYIO KapTHHY MHpa Ha OCHOBE IIEJIOCTHOU
CUCTEMbl E€CTECTBEHHOHAyYHBIX W MaTEeMaTHMYeCKUX 3HAHUN, OPUEHTHPOBATHCS B
[EHHOCTSAX OBITHS, )KU3HU, KyIbTyphl (OK-1);

- CIOCOOHOCTBIO K  aHajgu3y COIMAJIbHO-3HAYMMBIX IMPOLIECCOB U  SBIEHUH, K
OTBETCTBEHHOMY y4YacCTHIO B oauTuueckoi xusuu (OK-2);

- CIIOCOOHOCTHIO AHANM3UPOBATh OCHOBHBIE 3Tambl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs oOmecTBa s (HOPMHUPOBAHUS TPAXKTAHCKOW MO3MILUHU, CIIOCOOHOCTH
WHTETPUPOBATHCS B coBpeMeHHoe obmiectBo (OK-3);

- cI0cOOHOCTHIO K 0000IIEHNIO, aHAIN3Y, BOCIIPUATHIO HH(OPMAINH, TIOCTAHOBKE IEJIN U
BBIOOpY myTel ee goctmwkenus (OK-4);

- TOTOBHOCTBIO CBOOOJTHO TOJIB30BATHCS JTUTEPATYPHOU M JAETOBOM MUCHMEHHOM M YCTHOU
peubl0 Ha PYCCKOM SI3bIKE, CIOCOOHOCTBIO B MUCHbMEHHON U YCTHOM peyd MpaBHIBHO
(;mormuno) opopMuTh pesynabTarhl MpinuieHus (OK-5);

- CIIOCOOHOCTHIO K TTPO(heCcCHOHATTEHOMY OOIIEHUI0 HA HHOCTPAHHOM SI3bIKE, K TTOJTYYCHHUIO
uHpopManuu u3 3apyoexHbIX UCTOUHUKOB (OK-6);

- CIIOCOOHOCTHIO K KOOTEpaIu ¢ Kojuteramu, padote B kosuiektuse (OK-7);

- CIOCOOHOCTHIO HAXOJUTh OPTaHU3aLMOHHO-YIIPABICHYECKHUE PEIICHHUS B HECTaHAAPTHBIX
CUTYyaIMsIX ¥ TOTOBHOCTBIO HECTH 3a HUX OTBETCTBEHHOCTH (OK-8);

- CIOCOOHOCTBIO  HCIIOJIB30BAaTh ~ HOPMATHBHBIE  IPaBOBBIE  aKTbl B CBOEH
poeCCHOHABHON JIEATEILHOCTH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K COOJIIOJICHHUIO
npaB U o0s13aHHOCTEN TpakaannHa (OK-9);

- CIIOCOOHOCTHIO K CaMOpPa3BUTHIO, MOBBILICHUIO CBOEH KBamU(UKAMK U MacTepcTBa,
CIOCOOHOCTBIO CaMOCTOATENBHO MPUMEHATh METOIBl U CPEJICTBA MMO3HAHMSA, 00yUYEHUS
U CaMOKOHTPOJIS Ui NMPUOOPETeHNsT HOBBIX 3HAHMM M yMEHUIl B 00JaCTH TEXHUKU U
TEXHOJIOTUM, MAaTeMaTHKH, €CTECTBCHHBIX, T'YMaHMTApHbIX, COLUAIBHBIX U
SKOHOMHMYECKHX HayK, B TOM YHCIE B HOBBIX OOJACTAX, HEMOCPEICTBEHHO HE
CBSI3aHHBIX CO cdepoil MpohecCHOHATFHON IESTEeIbHOCTH, PAa3BUTUS COLUAIBHBIX U
npodeccuonanbHbIX KomnereHui (OK-10);

- TOTOBHOCTBIO KPUTHYECKH OIICHWBATh CBOM JOCTOWHCTBA W HEJOCTAaTKH, HAMETUTH IyTH
Y BBIOPATh CPEJICTBA PA3BUTHS JOCTOMHCTB U ycTpanenus HepoctaTtkoB (OK-11);

- cocoOHOCTHIO padoTaTh ¢ MHPOPMaLKEH B II0OATbHBIX KOMIBIOTEPHBIX ceTax (OK-12);

- IOHUMaHUEM  pOJIM  OXpPaHbl  OKpYXawlled  cpeabl W pPalUOHAIBHOTO
MIPUPOJIONIOIL30BaHUS U JJI Pa3BUTHUs U coxpaHeHus uuBmin3anuu (OK-13);

- CIOCOOHOCTBIO  HCMOJNB30BaTh METOJbl U CpeAcTBa (PU3MYECKONW KyNbTYpbl IUIf
YKPEIUICHHUS 3710POBbS U TIOCTH)KEHUS TOJHKHOTO YPOBHS IOJHOIICHHOM COIMAbHON U
npodeccuoHanbHOU nesiteabHoCTH (OK-14).

3.1.2. BBINYyCKHMK, OCBOMBIIMN MpOrpaMMy CIEHUAINTETa, JOJDKEH 00JaaaTh
CIeyIOIUMHU 001enpodecCHOHATbHBIMUA KOMITETEHIIHSIMHU:

- CIOCOOHOCTBIO MCIIONIB30BaTh MAaTeMaTHUECKUE, €CTECTBEHHOHAYYHbIC W HH)KEHEpHBIC
3HAHMS I PEIIeHUs 3a/1a4 cBoel nmpodeccrnonanbHoi nesrenbHoctu (OITK-1);

- CIOCOOHOCTBIO TPO(ECCHOHATBHO HCIIOJIB30BaTh COBPEMEHHOE TEXHOJOTMYECKOe |
aHAIUTUYECKOE 000PYAOBaHKE, CIOCOOHOCTHIO K MPOBEACHUIO HAYYHOT'O MCCIIEOBAHMS

Y aHaJIM3Y MOJYYEHHBIX NPU €ro npoBeacHun pe3yibTaToB (OIIK-2);



CMOCOOHOCTBIO HCIIOJIB30BaTh METOJl MAaTEeMAaTUYECKOTO MOICITHUPOBAHUS OTIEIBbHBIX
CTaJui U BCETO TEXHOJOTUYECKOro Mpoliecca, K MPOBEIEHUI0 TEOPETUIECKOTO aHaIN3a U
IKCIIEPUMEHTATIBHOU TIpoBepke agekBaTHOCTH Mojenu (OI1K-3);

CIIOCOOHOCTBIO paboTaTh C€ HAYYHO-TEXHUYECKOW U TMATCHTHOW JUTEpaTypor U
UCIOJBb30BAaTh  MOJYYCHHYI0  WHPOpMAlLMIO  TPU  OCYIIECTBICHWU  CBOEH
npodeccuonanbHon aestenbHOCTH (OITK-4);

MOHMMAaHHEM 3Ha4YeHHUs WHQPOpPMAIMM B COBPEMEHHOM MHpE, CIIOCOOHOCTHIO PpeEIIaTh
3ajaul  Npo(eCCUOHATbHOM JIEATETbHOCTH C TNpPUMEHEHHUEM HH(OPMALMOHHBIX
TEXHOJIOTHI C y4eTOM OCHOBHBIX TpeOoBaHMN MH(POPMAIIMOHHON OE30MacHOCTH, B TOM
YquCIIe 3anuThl rocyaapcTBeHHoi TaitHsl (OITK-5).

3.2. BBINYCKHUK, OCBOMBIIMI MpOTrpamMMmy CHEIHAINTETa, JOJDKEH 00JaaaTh

npodeCCHOHAIBHBIMA KOMIIETEHIIUSIMHU, COOTBETCTBYIOIIIMMHU BUAY (BHAaM) MPOPECCHOHAIIBHON
JESITEIIbHOCTH, Ha KOTOPBIN (KOTOPBIE) OPHEHTUPOBAHA MTPOrpaMMa CIeI[HAINTETA!
NPOM3BOJICTBEHHO-TEXHOJIOTUYECKAS JCSITEITHHOCTD:

CMOCOOHOCTBIO ~ OCYIIECTBJIATH  TEXHOJOTMYECKHI TMpoIecc B  COOTBETCTBHUH  C
pEeriIaMeHTOM M HUCHOJb30BAaTh TEXHUYECKHUE CPEIACTBA Ul M3MEPEHMsS] OCHOBHBIX
apaMeTpoB TEXHOJIOTMYECKOI0 IIpolLecca, CBOMCTB ChIpbs U npoaykuuu (I1K-1);
CIIOCOOHOCTBIO K  PEUIEHUI0  NPOQECCHOHAIBHBIX  IMPOM3BOJACTBEHHBIX  3ajad,
BKJIIOYAIOIIUX Pa3pabOTKy HOPM BBIPAOOTKHM M TEXHOJOTMYECKMX HOPMATHUBOB
pacxXoJl0OBaHUs ChIPbs, MAaT€pPHAJIOB M SHEPreTHMYECKUX 3aTpaT, COBEPIICHCTBOBAHUE
KOHTpOJIsI TexHoJoruueckoro mnpouecca (I11K-2);

CIOCOOHOCTBIO AHAIM3UPOBATh TEXHOJIOTUYECKUN MPOLECC, BBIABIATh €0 HEJOCTAaTKH U
pa3pabaTbIBaTh MEpONPUATHS 110 ero coBepuieHcTBoBaHMIO (I1K-3);

CIOCOOHOCTBIO IPUHUMATh KOHKPETHOE TEXHUUYECKOE PEIICHHE C YYETOM OXpaHbl TPY/a,
paauanoHHON 6€30MacHOCTH U OXpaHbl OKpyxaromeit cpensl (I1K-4);

CIOCOOHOCTBIO K aHaJIM3y CUCTEM AaBTOMATHU3allMM IIPOM3BOJACTBA U pa3paboOTKe
MEPONPUITUH 110 UX coBepiieHcTBoBaHuIO (I1K-5);

CIOCOOHOCTBIO TMPOBOAMUTH PAAUOMETPUUECKUE U JO3UMETPUUECKUE H3MEPEHHS U
KOPPEKTHO 00pabaTeiBaTh 3KcHiepuMeHTanbhblie qannble (I11K-6);

CIIOCOOHOCTBIO 00€CIIeunTh Oe30macHOoe TMPOBEACHUE pabdOThl C  HCIOJIb30BAHHEM
PaAMOAKTUBHBIX BEIIECTB B OTKPHITOM BHUJE U OLIEHMBATH IOJIY4aEMYyH 03y 3a CUET
BHeIIHEro u BHyTpeHHero oomydenus (I11K-7);

TOTOBHOCTBIO HCIOJIB30BAaTh JCUCTBYIOLINE HOPMATHBHBIC TOKYMEHTHI B 00JacTu
pamuanmoHHoOu u saepHoit 6e3omacHocTH (ITK-8);

HAay4YHO-UCCJICAOBATCIIbLCKAA ACATCIIbHOCTD:

CIIOCOOHOCTBIO K  pa3pabdOTKe TIUIAaHOB M NpOrpaMM  MpPOBEAEHHUS  HAy4YHO-
UCCIIEIOBATEIbCKUX pa3pabOTOK, BHIOOPY METOJOB M CPEACTB pEIIEHHs] HOBBIX 3a/ad
(I1K-9);

CMOCOOHOCTBIO ~ CAMOCTOSITENIFHO — BBINIOJHATH  WCCIICAOBAaHHS C  HCIOJIb30BaHUEM
COBPEMEHHOI ammapatypbl W METOJOB HCCIeNOBaHHs B o0jacTh OOBEKTOB
npodeCCHOHATILHON JEesITeTbHOCTH, MPOBOAUTH KOPPEKTHYIO 00pabOTKy pe3y/lIbTaToB M
yCTaHaBIUBAThH ajiekBaTHOCTH Mojeneit (ITIK-10);

TOTOBHOCTBIO HCIOJB30BaTh METOJbl OLIEHKM pUCKAa M pa3pabaThiBaTh MEphl IO
obecrieueHUI0 0E€30MacHOCTH pa3padaThIBAEMBIX HOBBIX TEXHOJIOTHHA OOpaIieHus ¢
o0wvekTaMu npodeccuonanbHoi nestensaoctr (IK-11);

CIIOCOOHOCTBIO MPEJICTABIIATh PE3YIbTaThl UCCIEAOBAaHUS B JOpMax OTUETOB, pedepaTos,
nyOonuKanuil 1 myOIMYHBIX 00CYXKIIEHHUH, CTOCOOHOCTHIO (POPMYTHUPOBATH MPAKTHYECKUE
PEKOMEH/IAlUH 10 UCITOJIB30BAaHUIO Pe3yIbTaTOB HayuHbIX uccienopanuit (I1K-12);

OpTraHHU3allMOHHO-YIIPABJICHYCCKAA JCATCIbHOCTD!:

CIOCOOHOCTBIO K opranu3anuu padotsl nogunHeHHbIX (ITK-13);
CIOCOOHOCTBIO K  OLIEHKE  IOCIEACTBUH  TNPUHUMAEMbIX  OpPraHU3alMOHHO-
yIpaBiIeHUYeCKuX pemeHui u ux ontumuzaruu (I11K-14);



- CHOOCOOHOCTBIO  YIPaBISATh  JCHCTBYIONIUMHU  TEXHOJOTHYECKHMMH  TPOIECCaMH,
o0OecreunBalOIMMH BBITYCK TMPOAYKLUHU, OTBedarollell TpeOOBaHUSM CTaHAAPTOB U
poiaka (I1K-15);

- CIOCOOHOCTBIO K HCIIOJIb30BAHUIO COBPEMEHHBIX CHCTEM YIpPaBJICHHUS KayeCTBOM
MPUMEHHUTEIHHO K KOHKPETHBIM YCIIOBUSIM TPOW3BOJCTBA HA OCHOBE MEXIYHAPOIHBIX
craugaproB (I1K-16);

- CIOCOOHOCTBIO K COCTABJICHHUIO M aHAIN3y OW3HEC-TUIAHOB pPa3pa0OTKH W BHEIPCHHS
HOBBIX TEXHOJIOTHYECKUX TIPOIECCOB, OOpamieHusi ¢ 0O0bEeKTaMu MPOQPECCHOHAIBHON
NeSITeIbHOCTH, BBIITyCKA U Pean3alii KOHKYPEHTHO criocoOHo# nponykiuu (ITK-17);

MIPOEKTHas JesTeIbHOCTD:

- CIOCOOHOCTBIO K MPOBEACHUIO aHAIM3a TEXHUYECKUX 3aJaHHii Ha MPOSKTUPOBAHHE H
MIPOEKTOB C YYETOM CYIIECTBYIOIIET0 MEXKIYHAPOJHOTO M HAIMOHAIBHOIO SIEPHOTO
3akoHoxaarenbeTBa (I1K-18);

- CHOCOOHOCTHIO K TIPOBEJACHHUIO MATEHTHBIX HCCIIEIOBAaHUN C IeNbl0 o0ecrnedyeHus
NAaTEHTHOM YUCTOTHI HOBBIX NMPOEKTHBIX pemenuit (I1IK-19);

- CIOCOOHOCTBIO K pa3pabdOTKEe HOBBIX TEXHOJOTHMUECKHX CXEM Ha OCHOBE pPe3yJbTaTOB
Hay4yHO-UccienoBaTenbckux padot (IIK-20);

- CIOCOOHOCTHIO HCHOJB30BaTh CPEICTBA ABTOMATU3ALMU TPHU IMOATOTOBKE MPOEKTHOM
nokymenTanuu (I1K-21).

3.2.1. BBINYCKHWUK, OCBOMBIIMH  MpOrpaMMy  CHEHHAIATETa, JODKEH  00JiamaTh
pohecCHOHATEHO-CIICUATM3UPOBAHHBIMH KOMIIETCHIIHSIMH, COOTBETCTBYIOIIUMU
CHelHalIn3aly MPorpaMMBbl ClieluaIuTeTa:

crnenuanu3anusa N 1 "XuMuyeckast TEXHOJIOTHSI MAaTEPUANIOB SIEPHOTO TOIUIUBHOTO IUKJIA":

- CIOCOOHOCTHIO K 0€30MacHOMYy MPOBEACHUIO, KOHTPOIIIO, YCOBEPIICHCTBOBAHUIO H
pa3paboTke TEXHOJOTUYECKUX MPOIECCOB MPOM3BOACTBA OCHOBHBIX (DYHKIIMOHAIBHBIX
martepuanoB ATLl, B Tom yucnie ¢ ucnoip3oBaHueM paanoakTuBHBIX MatepuainoB (ITCK-
1.1);

- CIIOCOOHOCTBIO OCYIIECTBIATh KOHTPOJb 3a COOpOM, XpaHEHHEM U TIepepaboTKon
PaAMOAKTUBHBIX OTXOJOB Pa3IMYHOTO YPOBHS AaKTUBHOCTH C HCIIOJIb30BAHHEM
nepeaoBbIx MeTo10B obparieHust ¢ PAO (IICK-1.2);

cneuuanuzanus N 2 "TexHonorus paszieeHus: 1 TpUMEHEHUE U30TOMOB"

- CHOCOOHOCTHIO K MPOBEACHUIO M KOHTPOJIO TEXHOJOTHYECKHX IMPOLIECCOB pa3/eieHUs
M30TOMNOB C UCIOJb30BaHUEM MeT010B H3oTonHoro ananusa (I1CK-2.1);

- TOTOBHOCTHIO TPUMEHSATh M30TOMNBI [UIsl pelleHHus 3aJad B OO0JacTU TEXHUKU H
TEXHOJIOTHH, €CTeCTBEHHBIX HayK U Meauiuubl (IICK-2.2);

crenuanu3anus N 3 "TexHOonorus TemI0OHOCUTENEH U PAIUOIKOJIOTHS SIACPHBIX SHEPTreTUYECKUX
YCTaHOBOK':

- CIOCOOHOCTBIO K  0e30macHOMYy  TMPOBEACHHIO,  KOHTPOJIIO,  pa3paboTke U
YCOBEPILICHCTBOBAHUIO TEXHOJIOTHUYECKUX MPOLECCOB TMOATOTOBKA U PEreHepanuu
TEIUIOHOCHUTENIEH  SIICPHBIX ~ DHEPreTUYECKUX  YCTAHOBOK  Pa3jMYHOTO  THIIA,
00ecreYnBaOIIMMHA HAJCKHYIO M JOJTOBPEMEHHYIO 3aIUTy OKPYXKAIOMIEH Cpelbl OT
BoznerictBus paguanuu (ITICK-3.1);

- CIOCOOHOCTBIO pa3pabaThiBaTh HA ATOMHBIX JJIEKTPOCTAHIIUSX MEPOMPHUATHUS TIO 3aITUTE
OKpYKarollel cpebl OT PaJUOHYKIUI0B U OLEHUBATh JO30BYIO Harpy3Ky Ha pa3iu4HbIC
rpynnsl HaceneHus (I1ICK-3.2);

crnenuranm3anusa N 4 "XuMudeckasi TEXHOJIOTUS HAHOMATEPHUAIOB JIsl SIAEPHOM SHEPTETUKH

- CIOCOOHOCTBIO pa3padaThIBaTh TEXHOJIOTHUECKUE MTPOLIECCHI MOTYYCHUS] MATEPUAIIOB IS
SIEPHON PHEPTETUKHU C UCIIONIh30BaHUEeM MeTo10B HaHoTexHonoruu (ITICK-4.1);

- CHOCOOHOCTBIO pa3pabaThiBaTh W OCYIIECTBISATH METOABI OE30MacHOTO OOpalleHus ¢
nanomatepuanamu ATL] (ITCK-4.2);

crneuuanu3anus N 5 "PaguanuonHast XuMus M paidalluOHHOE MaTepHraioBeieHue"



CIIOCOOHOCTBIO OIICHMBATh paJHalMOHHBIE J(PGPEKTHl B3aUMOJCUCTBUS HW3ITyUCHUS
BBICOKOM SHEpPIrUM C BEIIECTBOM, HCIOJB30BATh WM MHHUMH3UPOBATH IOCIEICTBUS
storo B3aumonercteus (IICK-5.1);

CIIOCOOHOCTBIO K 0€30MacHOMY IPOBEIEHUIO, KOHTPOJIO, YCOBEPILIEHCTBOBAHHUIO U
pa3zpaboTke paauallMOHHO-XUMUYECKUX TEXHOJOTHYECKHX MPOIECCOB C MOIyYCHUEM
HOBBIX WJIM MOJAU(PHUITMPOBAHHBIX MaTEpPHANIOB ¢ yiy4dmeHHpIMU cBoricTBamu (IICK-5.2);
CIIOCOOHOCTBIO OLIEHWBATh PAAMANMOHHYIO YCTOWYMBOCTh PA3MYHBIX MAaTEpHUaJOB W
pa3pabaTeiBaTh Iporiecchl 3amuThl 3TuX Matepuaion (I1CK-5.3);

cnenuanuzanus N 6 "SnepHas u paguanmoHHash 0€30MacHOCTh HAa OOBEKTaX MCHOJIB30BaHHUS
SIEPHOU dHEPrun'":

CMOCOOHOCTBIO ~ AHANIM3UPOBATh  paJMAIMOHHYI0 CHUTyallMl0o M  pa3pabaThiBaTh
MEpOTPUATHS O  OOECIIEYCHUIO  SIICPHOM  OE30MacHOCTH  TMPH  TPOBEICHHUH
TEXHOJIOTUYECKUX MPOIECCOB C PACTBOPAMH, COJACPKAIIUMH ACISAIINECS MaTepHallbl
(TICK-6.1);

CMOCOOHOCTBIO ~ pa3pabaThiBaTh W NPOBOJUTH MEPONPHUATUS IO  00eCHeueHUro
pamuanmoHHON 0€30MacHOCTH MPOU3BOACTBEHHOTO Niepconana u Hacenenus (IICK-6.2).
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4. OPTAHMU3ALIUA OBPA3OBATEJIBHOI'O ITPOLECCA ITPU PEAJIM3ALIMN
ITPOI'PAMM CIIEHUAJIMTETA

4.1. O0masi xXapakTepucTUKA 00pa30BaTeIbHOI JAeSITeJJbHOCTH

OO6pa3oBarenbHas IEATEIBHOCTD M0 IPOrpaMMe CIIEHUAINUTETA IPEyCMaTPUBACT:

— TIPOBEACHUE YYEOHBIX 3aHATHM IO IUCHUILIMHAM (MOIYJIsiM) B (opme JIeKIUH,
CeMHMHApCKHUX 3aHATHHA, KOHCYJIbTallUH, J1IaOOpaTOpHBIX paboT, WHBIX (opM o0yueHwHs,
IPEIYCMOTPEHHBIX Y4eOHBIM IIAHOM;

—  TIPOBEJCHUE MPAKTUK;

— TIpoBeJeHHE Y4YeOHBIX HAyYHBIX-HUCCIEIOBATEIbCKUX pabOT B COOTBETCTBUHU
BBIOpPAaHHOM crienMaIn3anuei;

— IPOBEJEHHUE KOHTPOJIA KaueCTBAa OCBOCHMS IPOrpaMMbl CIELMAIUTETa TOCPEICTBOM
TEKyIIEr0  KOHTPOJsS  YCIIEBAEMOCTH, IPOMEXYTOYHOM  aTTecTalMd  OOydarouxcs,
rOCyJapCTBEHHON UTOTOBOM aTTECTAllMU 00YJarOIINXCS.

4.2. Y4eOHblii IVIaH MOATOTOBKH CNIEIHAINCTOB

Y4eOHbI M1aH MOATOTOBKH CIICIIHAIMCTOB pa3padoTaH B COOTBETCTBUU C TPEOOBAHUSIMU
denepantbHOTO TOCYAAPCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAapTa mo crneuuanbHoctd 18.05.02
XuMHYecKkasi TEXHOJIOTHS MaTepHalioB COBPEMEHHOW SHEpreTHKH (YpOBEHb CIEIHAIUTETA),
YTBEP)KICHHBIN mpukazoM MuHHcTepcTBa 00pa3oBaHus u Hayku Poccuiickoii denepanyu ot
17.10.2018 Ne 1291.

B yueOHOM miaHe oToOpakeHa JOTHYecKas MOCIEI0BATEIBHOCTh OCBOCHUS LUKIOB H
paznenoB OOII (muctummH, npaktuk, [ MA), obecneunBaromux GopMupoBaHUE KOMICTCHITHH.
VYkazaHa o01mas TpyJA0eMKOCTh AUCIUILINH, MOAYyJIeH, mpakTuk, [ A B 3a4eTHBIX eIUHHIIAX, &
Tak)Ke UX 0011asi U ayAUTOPHAs TPYJOEMKOCTh B Yacax.

VY4eOHbIi TUIaH MOATOTOBKH CHENMUANIUCTOB Mo crnenuanbHocTH 18.05.02 Xumudeckas
TEXHOJIOTHSI MaTepHalioB COBPEMEHHON IHEPreTUKH, crieruanu3anus — Pagquanuonnas Xumus u
paauanMoOHHOE MaTepruaIoBeACHUETPUIIATAeTCs.

4.3. KanennapHbli yueOHbIl rpauk

[TocnenoBaTenbHOCTh pEANM3AMK MPOTPAMMBI CHENUAIUTETa 10 TOJaM M CeMecTpaM
(BKJIIOUasi TeopeThdyeckoe oOydeHue, TNPAKTUKU, HAyYHO-HCCIEeIOBATEIbCKYI0 —paboTy,
IPOMEXYTOUHBIC M TOCYJapCTBEHHYIO HTOTOBYIO AaTTECTAllMd, KaHWKYJbI) NPUBOAWUTCS B
KajeHaapHoM yueObHoM rpaduke. Kanennapusliii yueOHbIi rpaduk npusaraeTcs.
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4.4. AuHOoTAaNMN Pa00YUX NPOrpamMM THCIHHUILINH
4.4.1 JIucuMmIMHbI 00s13aTeJIbHON YacTu (0a30Bast 4acTh)
AHHOTanus padoyeil NPOrpaMMbpl JUCHUIJIMHBI
«uocrpanubiii sa361k» (b1.5.01)

1. Heab IMCUMILUIMHBI — TPHOOpPETEHUE 00YJIAIONTUMHUCS OOIICH, KOMMYHHUKATUBHOU H
npoeCCHOHATBLHON KOMIIETCHIIMH, YPOBEHb KOTOPbIX Ha OTAEIBHBIX JTanax s3bIKOBOU
MOJATOTOBKM  TO3BOJIAET  KCMOJb30BaTh  MHOCTPAHHBIM  f3bIK  MPaKTUYECKHM Kak B
npodeccHoHaNbHOW (MIPOU3BOJCTBEHHON H HAYYHOW) MAESITeNbHOCTH, TaK W JIUIS  IieNieid
caMoo0Opa3oBaHMs.

2. B pesyabTare M3y4YeHHs [AMCHUILIMHBI o0y4yaloIMiici MO0 mporpamme
CIeNNATUTETA JOJIKEH:

Obradamys ClenyOIMUMA KOMIETEHIUSIMU:

- CHOCOOHOCTBIO K TPO(ECCHOHATLHOMY OOIICHHIO Ha WHOCTPAHHOM S3BIKE, K TMOJYYCHHUIO
uHpopManuu u3 3apy0ekHbIX HCTOUHUKOB (OK-6).

3namo:

- OCHOBHBIE CIOCOOBI  COYETAeMOCTH  JIEKCHMYECKHX €IMHHULL U OCHOBHBIC
CJI0BOOOpPAa30BaTeNbHbIE MOIEIIH;

- pYCCKHE 3KBHBAJICHTHI OCHOBHBIX CJIOB M BBIPAKEHHI pedH B MPOILECCE MEKIMYHOCTHOTO U
MEXKYJIbTYPHOTO B3aUMOIEHCTBUS;

- OCHOBHBIE IPHEMBI U METOJIbI peheprpOBaAHUSI M AHHOTUPOBAHUS JIUTEPATYPHI;

- MAaCCUBHYI0 U AaKTUBHYIO JIEKCHKY, B TOM 4HCIIe OOILIEHAyYHYI0 U CHEIHaIbHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO /Uil PA0OTHI HAJl TUTIOBBIMU TEKCTAMU;

- npueMsbl paboThl C OPUTUHATILHON JIUTEPATypOl HA HMHOCTPAHHOM SI3bIKE.

Ymemo:

- paboTaTh C OPUTHHATIBLHON JIUTEPATYpPO HA HHOCTPAHHOM SI3BIKE;

- pabotaTh cO cOBapeM;

- BECTU MEPENUCKY Ha M3y4aeMOM S3bIKE C IIeJIbI0 MEXJIMYHOCTHOTO M MEXKYJIbTYPHOTO
B3aUMOICHUCTBUS;

- BECTH  pEYEeBYI0  JEATENbHOCTh  INPUMEHUTENbHO K  cdepe  OBITOBOM U
pohecCHOHATEHOW KOMMYHHKAITUH.

Braoemy:

- WMHOCTPaHHBIM SI3BIKOM Ha YPOBHE MEKIUYHOCTHOTO M MEXKKYIBTYPHOTO OOIICHHUSI, HABBIKAMU
U YMEHUSIMH PEUYEBOU NIEATEIHHOCTH MPUMEHUTEIBHO K cdepe ObITOBOM M mpodeccHoHaTbHON
KOMMYHHKAITUHN, OCHOBaMH MyOJIMYHON peun;

- OCHOBaMH pedepUpoBaHUS U aHHOTHUPOBAHUS JIMTEPATYPhI HA U3Y4a€MOM MHOCTPAHHOM SI3bIKE.

3. Kparkoe conepxanue Q1M CHUIIIHHBI:

Beenenue. Ilpeamer m poib WHOCTpAaHHOTO si3bIKa. KpaTkue wucTtopuueckue cBeleHus o0
U3y4aeMoM s3bIKe. 3aaun ¥ MECTO Kypca B ITOATOTOBKE 0akanaBpa TEXHUKH U TEXHOJIOTHH.
Mooyns 1. I pammamuueckue mpyoHocmu u3yuaemozo sA3vika
1.1 JIngnble, NpUTSHKATENBHBIC U TPOYHE MECTOMMECHHUS.
CrpsikeHHe T1aroja-cBs3KH.
W3menenne rnarona-cBsa3KM B (¢opmax HacrtosAmiero BpeMeHH. OOpa3oBaHuE pa3IMYHBIX
BHUJIOBPEMEHHBIX (OpPM ¢ TOMOIIBI0 Taroyia-cBs3ku. OOpazoBanwe W ymoTpebieHue ¢Gopm
NAaCCHBHOTO 3aiora. l3MeHeHHMe TIJaroia-cBs3KM B pPa3IUYHBIX (opmMax MpOUIENIIEro U
Oyayiero BpeMeHu. [ maron-cBa3ka B OTpULATENIbHBIX MPEIOKEHHUIX.

1.2 Tlopsinok cinoB B npennokeHuu. [IpsMoil mopsioK CIOB yTBEPAUTEIBLHOTO NMPEAIOKEHUS B
pa3IUYHBIX BUJOBPEMEHHBIX (Qopmax. VI3MeHeHHe TMoOpsaKka CJIOB B  BOINPOCHUTEIBHBIX
npeioxkeHusx. [Topsaok CIOB U MOCTPOCHUE OTPUIATEIBHBIX MPEAIOKEHUH. DMpaTudeckue
KOHCTPYKIUH.

1.3 Undpunutus. @opmel napuauTuBa. [Ipogomkennslii u neppexTabiii nHGUHUTUB. DyHKIMK
nHuHUTHBA B TIpeayiokeHuu. OOpa3oBaHue U ynotpedieHrne HHOUHUTHBHBIX 00OPOTOB THIIA
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«CJIOXKHOE TOJUIeXkKAILEE» M «CIOXKHOE IOMOJHEHHE». BapmaHThl mepeBosa MH()UHUTHBHBIX
000pPOTOB Ha PYCCKUH S3BIK.

1.4 BunoBpemennsie popmsl rinaroioB. OOpa3oBaHuE MPOCTHIX, MPOJAOIKEHHBIX, TeP(HEKTHBIX
U nep(eKTHO-NPOAOHKEHHBIX BpeMeH. BonpocuTenbHble MpeyioKeHNs B pa3IMUHbIX BpeMEHaXx.
OO6pa3oBaHue OTpULIATENBHBIX (POPM TJ1arosa B pa3IMYHBIX BPEMEHaX.

1.5 Tlpuuactusa. [lpudactusi Hacrosmiero W mporrenmero BpeMeHu. llepdextHbie ¢Gopmbl
npudacTvs. Mecro npuyacTuil B IpeulokeHuu. PaznuyHble BapuaHThl IEPEBOAA IPUYACTUM HA
pycckuii s3bIK. [IprdacTHbIe 000POTHI M MPUEMBI UX TTEPEBOIa Ha PYCCKUM SI3BIK.

1.6 CocnararenbHoe HakjIOHEHHE. DPOPMBI COCIAraTeIbHOTO HAKJIIOHEHHSI B U3yYaeMOM S3BIKE.
MopanbHble TIarojsl U UX HCIOJIB30BAaHUE B MPEIJIOKEHUSIX B COCIIAraTeIbHOM HAKIOHEHHH.
Tunel ycnoBHBIX IpeUIOKEHUN. BapuaHTBl niepeBoja MPEUIOKEHUHM B COCIAraTelbHOM
HAKJIOHEHUU U YCIIOBHBIX NMPEJIOKEHUN.

Mooyne 2. Umenue memamuyeckux mexcmos.

1. Beenenue B crieiiajabHOCTE
2. 1.11. Meupaeneen

3. PXTY um. JI.. Menaeneena
[lonatue o BUIAx YTEHHS HA MpHUMEpax TEKCTOB o Xumuu, /.M. Menoeneese, PXTY um, /].H.
Menoeneesa.

AKTHUBHU3a1Us1 JIEKCUKU IPOYUTAHHBIX TEKCTOB.

H3yuaroiiee uTeHuEe Hay4YHO-MOMYJSPHBIX TEKCTOB MO BBIOpaHHOM crienuanbHOCTH. [IprmepHas
TEMaTHUKa TEKCTOB: «XUMHUS U HAay4yHble METOAbI», «XUMHYECKHME TEXHOJOTMH Ha
IIPOU3BOJCTBEY.

Wzydaromee yTeHHE TEKCTOB IO TeMaTuke: «XuMHuUeckas jabopatopus», «M3mepeHus B
CIIeIIUAIILHOM JTa00paTOPUM».

Mooyns 3. [Ipakmuka ycmmou peuu

1. «I"'oBOpHuM 0 cebey,

2. «B ropoae»,

3. «PailoH, rae g )KUuBy».

IIpakTrika yCTHOM pedu 110 TeMaM:
«Cmyoenueckas HcusHv.
«I3MepeHns B XUMHYECKOH JTa00paTOpU».
[IpakTuka yctHOM peun mo TemaM: «CTpaHa H3ydaemoro sa3bikay, «lIpoBenenuwe aenoBoit
BCTPEUN», «3aKIIOUEHUE KOHTPAKTA».
OO61ee KOJIMYECTBO MOIYIEH - 3.
4. O0beM y4eOHOM JUCHUILINHBI

B
o B akanem.
Bunst yueOHoii paboTh 3aUETHBIX
qacax
eIMHUIIAX
O0mas TpyA0eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY IIAHY 8 288
KonraktHas pa6ora (KP): 2,2 80
JleKmu yueOHbiM NAAHOM He NpedyCMOmpPeHbl - -
[Ipakruueckue 3anstus (113) 2,2 80
JlaGopaTopHbIe 3aHITHS YUeOHbIM NAAHOM He NPEO0YCMOMPEHb - -
CamocrositesbHas padora (CP): 4,8 172
YnpaxxHeHus M0 COOTBETCTBYIOIIUM pa3enaM JUCIUIIINHBI 4.8 172
IK3aMeH JK3aMeH
Bua xonTpoJs: 3auer / JK3aMeH R T 36
B
N B actpoHoM.
Bunbr yue6HOM paboThl 3a4eTHBIX
gacax
€ IMHUIIAX
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O0mast Tpy10eMKOCTh JUCHUUILIMHBI 110 Y4eOHOMY IJIAHY 8 216
KonraktHas pa6ora (KP): 2,2 60
Jlexuuu yuebHbiM naanom He npedycCmMompensl - -

[Ipaktuueckue 3anstus (113) 2,2 60
JlaGopaTopHbIe 3aHITHS YUeOHbIM NAAHOM He NPEO0YCMOMPEHb - -

CamocrositesbHas padora (CP): 4,8 129
YIpaxHeHuUs 110 COOTBETCTBYIOLIUM pa3jeaaM JUCIHUIIINHBI 4,8 129

Bua xonTpoJs: 3auer / JK3aMeH m %

AHHOTAIUSA
padoueii mporpaMmbl JuCHUILIUHBI «@uinocopus» (b1.5.02)

1. Heap aucuunauHbl — cHOpMHpPOBaATh y CTYAEHTOB KOMIUIEKCHOE IMPEICTaBICHHUE O
pomu u mecrte (uaocopud B CUCTEME T'yMaHUTAPHBIX, COIHAIBHBIX U €CTECTBEHHBIX HAayK,
MO3HAKOMHUTh HMX C OCHOBaMH (miocodcKoro 3HaHUS, HEOOXOIUMBIMH IS PpEHICHUS
TEOPETUYECKHUX U MPAKTHUECKUX 3aad.

2. B pe3yabrare u3yYeHHS [JAUCHMILUIMHBI O0y4Yalouuiici MO mporpaMmme
CIeHHATUTETA T0JI/KEH:

Obnadams cnenyOUMMA KOMICTCHITUIMH:

- CIIOCOOHOCTBIO HCIOJB30BATh OCHOBBI (MIOCOPCKUX 3HAHUU s (POpMUPOBAHUS
MupoBo33penueckoi mozunuu (OK-1);

- CHOCOOHOCTBIO K aHAJINW3Y COLMAIbHO-3HAYUMBIX MPOIECCOB U  SBICHHMA, K
OTBETCTBEHHOMY y4YacTHIO B mojuTudeckoi xu3nu (OK-2).

B pesynbrare ocBoeHus Kypca Guiiocoduu CTYACHT JT0JIKEH:

3namo:

OCHOBHO€ COJIEpXKaHHME TTaBHBIX (PUIOCOPCKUX MIKOJ W HAIMPABICHUH, MPEICTaBUTENICH
ATUX MIKOJ, CBA3b WM pa3iaudue uX (QUIOCOPCKUX HACH, CBS3h HCTOPHKO-PUIOCO(CKUX
KOHIIEMIINI ¢ COBPEMEHHBIMH MPOOIeMaMy UHIUBUAYaTbHONU U OOIIIECTBEHHOM KU3HH.

Ymems:

MOHUMATh W aHAJIM3UPOBATh MHPOBO33PEHUECKHE, COLMATbHBIE W WHIWBHIYAIbHBIC
po0JieMbl COBPEMEHHON KU3HU; TPaMOTHO BECTH JAMCKYCCHIO, apTyMEHTUPOBAHHO OTCTAaWBATh
CBOIO TMO3MIMIO MO 3HAYUMBIM (PHIOCOPCKUM IMpOoOIeMaM COBPEMEHHOM KHM3HH, ONMUPAACh Ha
HapaboTaHHBIH B HUCTOpUU ¢uiocohun MaTepuala; MPUMEHATh MOMydeHHBbIE Gumocodckue
3HAHUS K PEHICHUIO MPOo(eCcCHOHANBHBIX 3a/1a4.

Braoemy:

npeCcTaBiIeHUsAMU 0 pumocopuu Kak HayKe U CUCTEME IIEHHOCTEH, €€ MECTe B CUCTEME
TYMaHUTapHOTO 3HAHUS; OCHOBaMH (UIOCOPCKOrO MBIIUICHUS; KaTeropUajJbHbIM amnmnapaToM
M3y49aeMOU NUCHUIUTHHBI, PUIOCOPCKUMU METOJaMH aHaIHM3a Pa3InIHBIX MPOOIeM, HaBBIKAMU
bunocopckoit  KyabTypsl JJIS  BBIPAOOTKM  CHCTEMHOTO, II€JOCTHOTO  B3TJIAIa Ha
NEHCTBUTEILHOCTh U MECTO XUMHH U XHMHYECKON TEXHOJIOTHUH B IIEJIOCTHON KapTHHE MHUPA.

Ob6masi TpynoeMkocTsr u3ydeHusi aucuumauubi: 5 3E (180 waco). U3 Hux
aynuTopHas Harpys3ka — 48 (nexuumii — 32 4yaca, NpakTUYECKUX 3aHiATHUH — 16 vacoB). Popma
KOHTPOJISI — 9K3aMEH.

3. KpaTkoe coaep:xaHue TUCUUIIHHBI

Beenenne. @unocodus, ee MpoOUCXOKICHUE U POJIb B 0OIIECTBE.

Monayasb 1. OcHoBHbIe (uiI0coPCKHE HIKOJIbI

Antnunas  ¢wiocopus (nocoxparuku, copuctsl, Coxpat, J[lemokput, Ilnmaron,
ApHUCTOTENb, ITUHUCTHICCKU-PUMCKast (ustocodusi). OCHOBHBIE MPOOJIEMbI  CpPETHEBEKOBOM
¢unocopun u smnoxu Bozpoxaenus. @unocopuss Hosoro Bpemenu (XVII — XVIII BB.)
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Wneonorus IIpoceemenus. Hemenkas kmaccuueckas ¢uiocodus. Pycckas ¢unocopus XIX —
XX BB. OcHOBbI MapkcucTtckoi (umocopun. OCHOBHBIE HaNpPABICHUS COBPEMEHHOM
dunocodpum.

Monyasb 2. Puiiocopckue KOHIENIUN ObITHS U TO3HAHUS

[Ipobnema ObiTus B uctopuu ¢unocopuu. I[loHATHS MaTepHaIbHOTO U HIEAIBHOTO.
OcHoBHble (unocodckue HalpaBlIeHUA: MaTepuanu3M U uaeanusM. [IpuHIun riaobdanbHOrO
HBOJIFOLIMOHU3MA B COBPEMEHHON Hay4HON KapTUHE MUpA.

Konnenmuu npoctpancTBa 1 BpeMeHH B UCTOpHUH (prustocodpuu U HAYKH.

IIpoucxoxaenue cozHanus. Poiap Tpyna B IpOUCXOKAEHUU cO3HaHus. M neanncruueckue
U MarTepUaIMCTHYECKUE KOHUenuuu co3HaHusa. Co3Hanue u Mosr. Co3HaTenbHOE U
6ecco3narenbHoe. Co3HaHue U s13bIK. Co3HAHME U CaMOCO3HAHHME.

Konnenmuu rHoceonoruu B HCTOpUM  (puiocopuu: CceHCyalau3M, paluOHAIIU3M,
CKENTHIIM3M, arHOCTUIIM3M, KOHILIETIINS BPOXKICHHBIX UAEH, anpuopu3M. JluanexkTuka no3HaHUs:
YyBCTBEHHOE U pallMOHaIbHOE. OCHOBHBIE TEOPUHU UCTHHBI.

Mopnyas 3. IIpo6Jiembl yesnoBeka B pusocodun

Yenosek kak npeameT ¢puitocodckoro ananuza B uctopuu punocoduu. [Ipoucxoxaenne
YeJIOBEKa: IPUPOJIHBIE W COLMAIbHBIE YCIOBUS AaHTPONOCOLMOreHe3a. buosornueckoe u
COIIMAJIbHOE B yeoBeKke. IHAMBHI, HAMBUIYAIBHOCTb, TUYHOCTb.

CMbICT XKHU3HM U TpeAHa3HaueHue yenoBeka. JKu3Hb, cMepTh, Oeccmeprtue. [IBmkeHue
HEHACWUJIUs, €ro poib B coBpeMeHHoOW >ku3HU. llenm wu mennoctu. CBoOoOga BOMM U
OTBETCTBEHHOCTb JINYHOCTU. HpaBCTBEHHBIE, PETUTHO3HBIE, SCTETUUECKUE IEHHOCTH.

Monyasb 4. Pusiocopus HCTOPUM U 00LIECTBA

YUemoBeK B CHCTEME CONMAIBHBIX CBsi3ed. JIMYHOCT, HM  MAacchl, cCBoOOOmA U
HeoOxoaumocTh. Dunocodpuss ucropuu: (GopmalnvoHHAsT U IUBWIM3AIMOHHAS KOHIIETLHN
UCTOPUYECKOTO pa3BUTHA. lIporpeccucTckre W MUKIMYECKHE MOJAETH pa3BuTHs. [nobanbHble
po0JieMbl cCOBpeMeHHOCTH. KoHIenus ycToiMurnBOro pa3BuTHs U ClIeHapUH Oy IyILEro.

OOmectBo u ero crpykrypa. ComuanbHasi, MOJWTHYECKas W JyXOBHas cepbl
obmectBa. Konnenuu rocymnapcrsa B HCTopuu Gunocodckoit MbIcin. ['paxk1anckoe 00111ecTBO
Y TIPaBOBOE rOCYAAPCTBO.

Monayasb 5. @usiocodpckue npodieMbl XMMUM U XUMHUYECKON TEXHOJIOTHH

Hayunoe u BHeHay4yHoe 3HaHue. CTpyKTypa Hay4HOTO 3HAHUs, €r0 METOABI U (DOPMBL
HayuHbie peBOMIOLIMK M CMEHA TUIIOB pallMOHAIBHOCTU. Hayka B COBpeMEHHOM MHpe. DTHKa
HayKU U OTBETCTBEHHOCThH YUEHOTO.

[IpoGnema cooTHOWIEHUST HAyKd U TexHUKU. ColMaabHble MOCIEACTBHS Hay4dHO-
TEXHUYECKOTO Iporpecca. DTHYECKUE U HKOJIOTMYECKHE HMIIEPATUBBI PA3BUTUS HAYKH H
TEXHUKH.

MecTo XMMUU B CUCTEME €CTECTBEHHBIX HayK. OCHOBHas mpo0OJieMa XUMUHU KaK HAyKH U
npou3BoacTBa. llemn w®  3amaum  xumudeckor — TexHojormu. Crenuduka  XUMHKO-
TEXHOJIOTUYECKOT0 3HaHUSA: (yHIAMEHTAIBHOE U MPUKJIIATHOE, SMIUPUIECKOE U TEOPETUUECKOE.

4. O0beM y4eOHOM JUCHUILINHBI

B 3aueTHBIX | B akamem.
Buabl yueOHo# padoThI
eTUHUIAX gacax

O01masi Tpy10eMKOCTh JUCUMILIMHBI 110 5 180
y4eOHOMY IIaHy

AyIUTOpPHBbIE 3aAHATHS: 4/3 48
Jlexuun 8/9 32
Cemunapsi (C) 4/9 16
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CamocrosiTesbHast padora (CP): 8/3 96

Buj koHTpOJIS: IK3aMeH 1 36
B 3auernbix | B actpon.
Buabl yueOHol padoThI
€AMHULIAX qJacax

O01mas Tpy10eMKOCTh JUCUMILIMHBI 110 5 135
y4eOHOMY IIaHy

AyIMTOpPHBIE 3aHATHS: 4/3 36
Jlexnun &/9 24
Cemunapsi (C) 4/9 12
CamocrositesbHas padora (CP): 8/3 72
Bua KoHTpOJISA: 3K3aMeH 1 27

AHHOTAIUSA
padoueii nporpammbl AucuuIuHbl «Actopus» (b1.5.03)

1. Heab aucuumiIuHbl: GOPMUPOBAHHUE Y CTYACHTOB KOMIUIEKCHOTO NMPEACTABICHUS O
poOlM W MecTe HUCTOPUM B CHCTEME TYMaHUTApHBIX W COLMAJBHBIX HAYK, KYJIBTYPHO-
UCTOpUYECKOM cBoeoOpasuu Poccum, ee Mecte BO BCEMUPHO-UCTOPHUUECKOM Ipoliecce, 00
0COOEHHOCTSIX M OCHOBHBIX 3Tamax €€ MCTOPUYECKOTO PAa3BUTHUSA; BBEACHUE CTYACHTOB B KpPYyT
HUCTOPUUYECKHX MPOOJIEM, CBA3aHHBIX ¢ 00J1acThI0 OymyIiei mpodecCHoHanbHON IS TETHPHOCTH.

2. B pe3yabrare wu3yYeHUsl AUCHHUILUIMHBI O0y4Yawluiicd N0 mporpamme
CIeNNATUTETA JOJI/KEeH:

Ob1aoame CIENYIOMUMU 00UleK)IbIMYPHLIMU KOMITETCHITUSMU:

- CIOCOOHOCTh AaHAJTU3UPOBATh OCHOBHBIE 3Tallbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs  obmectBa  uig  (OpPMUPOBAHHMS ~ TPAXAAHCKOM  MO3UIHMH,  CHOCOOHOCTH
WHTETPUPOBAThCS B coBpeMeHHoe obmiectBo (OK-3).

3nams:

- OCHOBHBIE HaINpaBJIeHHUs, TPOOIEMbl U METOAbI HICTOPHUUECKON HAYKH;
- OCHOBHBIE 3Tallbl M KJIIOYEBbIE COOBITHS UCTOpUM Poccum u Mupa; oCOOEHHOCTH pa3BUTHUS
POCCHICKOTO TOCYIapCTBA, BHIIAIOIINXCS ACSITeNIEH OTEYECTBEHHOM 1 BCeoOIel HCTOPHH.

Ymems:

- COOTHOCHUTH OOIIIME MCTOPUYECKUE MPOLECCHl U OTAEIbHBIC (PAKTHI; BBIABIATH CYIICCTBEHHBIC
YepThl MUCTOPUYECKUX IPOIECCOB, SIBICHUN U COOBITHI; aHATM3UPOBATH COLIMATIbHO-3HAYUMbIE
npoOIeMBbI;

- ¢dopMynupoBaTh MU APryMEHTHUPOBAHO OTCTAaMBaTh COOCTBEHHYIO MO3UIUIO IO Pa3IUYHBIM
npobjaemMaM UCTOPHUH.

Braoemy:

- TMpeACTaBICHUSIMHU 00 HCTOPUH KaK HayKe, €€ MeCTe B CUCTEME T'yMaHUTAPHOTO 3HAHMUS,
- IpeACTaBIECHUSIMU 00 OCHOBHBIX 3Talax B UICTOPUU YEJIOBEUYECTBA U UX XPOHOJIOTHUH;

- KaTeropuaIbHO-MOHSITUWHBIM aNapaToM U3y4aeMOi TUCIUTUIHHEI;

- HaBBIKAMHU aHAJIN3a UCTOPUYECKUX UCTOYHHUKOB.

3. KpaTkoe coaep:xaHue IUCUMIIIHHBI
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Mopyas 1. Hcropusas B cucTeMe CONHAJbHO-TYMAHHUTAPHBIX HayK. OCHOBBI
METOHO0JIOTHH HCTOpUYecKoil Hayku. OCO0€HHOCTH CTAHOBJIEHMSI TOCYJAPCTBEHHOCTH B
Poccuu

Mecto ucropum B cucrteme Hayk. [lpeanMer uctopuueckod Hayku. Ponb Teopuu B
no3HaHuu mpouwioro. CymHocTs, (GOopMbl, (GYHKIIMM HCTOPUYECKOTO 3HAHMS. VICTOUYHMKH TO
OTEUECTBEHHOM wucTOpuu, ux kiaccubukamus. Hcropus Poccum — HeoThemiemass 4acTh
BCEMHMPHOU UCTOPHUH; 00IIee U 0COOEHHOE B HICTOPUUECKOM Pa3BUTHH.

Hauvano poccuiickoii rocynapctBeHHOCcTH. KueBckas Pycb. OTHOKyJIbTYypHBIE H
COLIMAJILHO-TIOJINTUYECKUE MTPOLIECCHI CTAHOBJIEHMSI POCCUIICKOM rocynapcTBeHHOCTH. [IpunsTue
XPUCTHAHCTBA.

Pycckue 3emnu B XII — nauane XVI BB. OGpa3zoBanue Poccuiickoro rocymapcrsa, ero
ucropuyeckoe 3Hauenue. Poccus B cepenune XVI— XVII BB.

Mopnyas 2. Poccniickas umnepus B XVIII- nauane XX B

Poccuiickoe rocymapctBo B XVIII Beke — Beke MOJEpPHU3ALUMHU M TPOCBELICHHS.
Pedopmer Ilerpa 1 kak mepBas TOMBITKA MOJAEPHM3AIMU CTpaHbl, €& OCOOECHHOCTH.
®opmupoBanne Poccuiickoir umrnepur. OCHOBHBIE HAIpPABJICHUSI «EBPOIMEU3AMU» CTPAHBI.
DBOIIOLIMS COLMANIBHOM CTPYKTYpHl obmecTBa. [lanpHeiimee pacmupenue rpanul Poccuiickoi
UMIIEpUU.

Poccust B XIX cronerun. IIpomsbiennsiii nepesopotr B EBporne n Poccun: olmee u
ocobeHnHoe. Baxkneiimme ycnoBus nepexoaa Poccun k MHAYCTpHAIBHOMY OOIIECTBY — PEIICHUE
KPECTBhSIHCKOTO BOIIpOCa u OrpaHUYEHUE caMOJepKaBHUs. JnuTenbHOCTD,
HEIOCIEe0BATENbHOCTh, IHUKIMYHOCTh Ipolecca OypikyazHoro pedopmupoBanus. Poib
CcyOBbeKTHBHOrO (hakTopa B mpeojoiieHMH orcTaBaHus. Pedopmber XIX Beka, UX 3HaUEHHE.
OO0wmecTBennble ABkeHNs B XIX Beke.

Poccus B Hauane XX Beka (1900 — 1917rr.). OcoGeHHOCTH COLUATBHO-DKOHOMUYECKOTO
pasButus Poccum B Hadane XX Beka. OOBEKTHBHAs MOTPEOHOCTh WHIYCTPUATBLHOMN
mozaepuusanun Poccuu. CooTHoumieHue nonautuyeckux cuin B Poccun B Hawane XX Beka.
Hapacranme kpusuca camonepxaBus. IlepBas poccuiickas peBomonus. (OOpa3oBaHue
nosMTudeckux naptuil. l'ocymapcrBeHHas nyMa Hadaga XX BeKa KAk IEPBBIM  OIBIT
poccwuiickoro napiameHTapusma. CtonblHcKas arpapHas pedopma. I[lepBast mupoBas BoiiHa U
yuactue B Heill Poccun. @eBpanbckas peBomouus 1917r. u KopeHHbIE H3MEHEHUS B
MOJINTUYECKOU KU3HU CTPAHBI.

Mopayasb 3. OT cOBeTCKOro rocyaapcrsa K coppemeHnoi Poccun

dopMupoBaHHE W CYHTHOCTH coBeTckoro ctpost (1917-1991rr.). IloaroroBka u moGena
OxTs10pbCKOr0 BOOpY:keHHOTO BoccTanusi B Ilerporpaze. II Beepoccuiickuii cve3n CoBeToB u
€ro peeHusi. JKOHOMHUYECKas U COIMalbHas MOJUTHKA OONbIIeBUKOB. ['paxnanckasi BoliHa U
uHocTpanHas uHTepBeHuMA. Cyapba u 3Hauenne HOIla. VYTBepxkaeHue oAHOMAPTUHHON
nosmtrdeckoi cuctemel. ObpazoBanue CCCP. [Tonutuueckas 00ppda B MapTUU U TOCYIapCTBE.
CCCP B roap! nepBsIx natuieTok (koHen 20-x rr. — 30-e rr.). @opMUpOBaHUE PEXKUMA JINYHOU
Bractu CranvMHa W KOMaHAHO-aIMHUHHUCTPAaTUBHOW CHUCTEMBI YIIPABICHHUS TOCYAApPCTBOM.
Buemnsss nmomutuka CCCP B 20-30-e rr. CCCP BO BTOpOii MHpoBOM  u Benukoii
OrtedecTBEHHOW BOiTHE. I3MEHEHHE COOTHOIIECHUS CHUJI B MUPE MOCJIE€ BTOPOM MHUPOBOU BOMHBI.
Havano «xonopnoii BolHb. TpyaHoctu mnocneBoeHHoro pazsutus CCCP. VixecroueHue
MOJIUTUYECKOTO0  peXKHMa W HUACOJOTrHYecKoro  KOHTpois. llombiTku — oOHOBIEHUS
«rocyaapctBeHHOro connanuzMa». XX cwe3g KIICC u ocyxnenne Kynpra amuHocTd CranuHa.
«OTTenenby B IyXOBHOU cdepe. DkoHOMHUECKHE pedopMbl cepearHbl 60-X TOI0B, TPUIHHBI
UX He3aBeplleHHOCTH. HapacTaHue KpU3HCHBIX SIBICHUH B COBETCKOM oOmiectBe B 70-e —
cepenune 80-x rogoB. Buemnss nomuruka CCCP B koH1e 60-x Havane 80-X IT.: OT pa3psaku K
00OCTPEHUIO MEXIyHAapoAHOH oOctaHoBkH. «llepecTpoiika»: CyIIHOCTb, IIeNH, 3a/JayH,
OCHOBHBIE 3Tarbl, pe3yiabTaThl. Pacmag CCCP. O6pa3oBanue CHI'.

CraHoBIIEHHE HOBOM poccuiickoil rocyaapctBeHHOCTH (¢ 1991- mo Hacrosiuee Bpems).
JluGepanbHasi KOHIENIUS POCCHMCKUX pedopM: TMepexon K PbIHKY, GOpPMHpPOBaHHE
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rpakaaHckoro oOmiecTBa W MpaBoBOTrO rocyaapctBa. «lllokoBas Tepamusi» 3KOHOMHUYECKHX
pebopm B  Hawame 90-x TromoB. Koncrturymus Poccwmiickoit  ®Depepanum  1993r.
MC)KHaLII/IOHaJIBHI:Ie otHoureHusd. Ilomutndeckue nmapTum u O6IJ.I€CTB€HHBI€ JABUXKXCHUSA Poccun
Ha coBpeMeHHOM »JTane. Poccuss Ha nytm MojaepHu3auuu. Poccus B cuCTeEME MHPOBOM
HDKOHOMUKH U MEKIYHAPOIHBIX CBS3EH.

4. O0beM y4eOHOH JUCHUILINHBI

Bunsl yueOHoI paboThI B 3aueTHbIX B akanewm.
eMHMIIAX qacax
O0mas TpyA0eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY IIAHY 4 144
KonTakTHas padora (KP): 1,3 48
Jlexuunu (Jlek) 0,9 32
[Tpaxtuueckue 3ausatus (113) 0,4 16
CamocrositesbHas padora (CP): 1,7 60
[TonroToBka K KOHTPOJBHBIM paboTam 0,3 10
Pedepar / acce 0,6 20
CaMOCTOATEIbHOE N3YUEHHE TUCIUIINHBI 0,8 30
Bua koHTpOJA: 3K3aMeH 1 36
Bunpr yueGHO# paboThI B 3auetHbIX B actp.
S MHHIIAX gacax
O01mast Tpy10eMKOCTh JUCHMILUIMHBI 110 Y4eOHOMY IJIAHY 4 108
KonraktHas pa6ora (KP): 1,3 36
Jlexmm (Jlek) 0,9 24
[Ipakruueckue 3anstus (113) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
[ToaroToBKa K KOHTPOJIBLHBIM paboTam 0,3 7,5
Pedepar, scce 0,6 15
CaMOCTOSITETbHOE U3YYEHUE TUCIIUIUTMHBI 0,8 22,5
Bua KoHTpOJIA: IK3aMeH 1 27

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIJINHBI
«Puznveckas KyabTrypa u cnopm (b1.5.04.)

1. legb TMCHMIUIMHBI - OBJIAJICHUE METOJOJIOTHEH HAyYHOTO TO3HAHUSA (PU3HUECKOU
KYJIBTYpPBl M CIOpPTa; CHUCTEMOM MPAKTUYECKHMX YMEHHA ¥ HAaBBIKOB, 00ECIECYHBAIOIINX
COBEpIICHCTBOBAHUE MCUXO(U3NMUECKUX CIOCOOHOCTEH; pa3BUTHE CIIOCOOHOCTEH MCIOJIb30BATh
pasHooOpa3Hble (opMbl (U3UYECKONH KYyIbTYpHI, CIOpTa W TypuU3Ma [UIs COXpPAHEHUS WU
VKpEIUIEHUSI CBOEro 3I0pOBbS M 30POBBS CBOMX OJIM3KUX B TIOBCEJHEBHOW KH3HU U
pohecCHOHANBLHON JesITeNbHOCTH; (DOPMHPOBAHHE MOTHBAIIMOHHO-IIEHHOCTHOTO OTHOIICHUS K
buznyeckoil KyiabType, pU3nueckoMy COBEPILIEHCTBOBAHUIO M CAMOBOCIIMTAHUIO, YCTAHOBKA Ha
3I0pOBBII 00pa3 )KU3HU.

2. B pe3yabrare wu3yYeHUH JUCHMILIMHBI OOyYalOIIMiicsT MO NporpamMmme
CTIENHATUTETA TOJIAKEH:

obnadams cnenyronumMu oomekyasTypabiMu (OK) koMmneTeHIusIMHu:

—  CIIOCOOHOCTBIO K CAaMOPAa3BHUTHIO, MOBBIIICHUIO CBOCH KBaMM(UKAIMKM U MacCTEpPCTBA,

CIOCOOHOCTBIO CaMOCTOSITETIHHO MPUMEHSTh METOJBI M CPEICTBA MO3HAHMS, O0YUCHUS U

CaMOKOHTPOJISI [UIsl MPUOOpPETeHUs HOBBIX 3HAHMW M YMEHUH B OOJAaCTH TEXHUKU H

TEXHOJIOTUHU, MATEMATUKH, ECTECTBEHHBIX, TYMAHUTAPHBIX, COIUATBHBIX H SKOHOMUYECKUX

HayK, B TOM YHCIIE B HOBBIX OOJIACTSIX, HEMOCPEJCTBEHHO HE CBS3aHHBIX CO Cdepoii

poeCCHOHANTLHONW  JESITETbHOCTH, PAa3BUTHS COLMUAIBHBIX U MPO(EeCcCHOHATHHBIX
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komnerenimii (OK-10);

—  CIIOCOOHOCTBIO HCIMOJB30BaTh METOABI M CpeAcTBa (PU3UYECKOM KYJIbTYphl IS
YKPEIUIEHUsI 3[J0POBbSI U JOCTHMKEHHUS JTOJKHOTO YpPOBHSI MOJHOLIEHHON COIMAIbHOM U
npodeccronabHOM nesrenpHocTH (OK-14).

3Hamy:

—  HAY4YHO-IIPAKTHYECKHE OCHOBBI (PU3NYECKOM KYIbTYPHI U CHOPTA;

—  COUHMaJIbHO-OMOJOTMYECKHE OCHOBBI (PM3UYECKON KYIbTYPHI U CIIOPTA;

—  BIMSHHE O3JJOPOBUTENIbHBIX CHUCTEM (PU3MYECKOrO0 BOCHHUTAHHUS Ha YKpPEIJICHHE
310pOBbs, TPODUIAKTHKY MPO(ecCHOHANBHBIX 3a00JIEBaHNN U BPEIHBIX MPUBBIYEK;

— cmocoObl  KOHTPOJS M OLUEHKM (U3WYECKOTO pPa3BUTHA U (PU3HUECKOU
MOATOTOBJIEHHOCTH;

— TpaBuiia U CIOCOOBI MJIAHUPOBAHUS MHIWBUIYATbHBIX 3aHATHI pa3iIMdHON LiejaeBon
HaIpPaBJIEHHOCTH;

—  HUCTOpHIO (PU3MYECKON KYIbTYpbl M CHOpPTa, UMETh MPEACTABICHUE O 3HAYMMBIX
CHOPTUBHBIX COOBITUAX HE TOJBKO CBOEW CTpaHbl, HO U MUPOBOI'O YPOBHS; BayKHEiIIne
JOCTIDKEHHSI B 00J1aCTH CIIOpTa;

— cnoptuBHble Tpaguuu MXTU-PXTY um. [I.1. MenneneeBa, HIOMHUTh O TOJABUTAX
CIIOPTCMEHOB B ToJibl Bennkoii oreuecTBeHHOM BOWHBI 1941-1945 rr.

Ymemy:

—  CaMOCTOSITEIFHO 3aHUMAThCs PU3NUECKON KYJIbTYPOH U CIIOPTOM;

—  OCYILECTBJISATH CaMOKOHTPOJb 33 COCTOSHHEM CBOEro OpraHu3sMa u coOoiaTh
MIpaBWJIa TUTUEHBI U TEXHUKHU 0€30MacHOCTH;

—  OCYILIECTBIATh TBOPYECKOE COTPYAHHYECTBO B KOJUICKTHBHBIX (opMax 3aHATHHA
¢bu3nUecKoil KyIbTypoil U CLIOPTOM.

Braoemy:

— CpeICTBaAaMH W METOJAMU YKPEIUICHUS WHAMBHUIYaLHOTO 3I0POBbS, (PU3NIECKOTO
CaMOCOBEPIIECHCTBOBAHMS;

— JIOJDKHBIM  ypOBHEM  (PU3UYECKOM  MOATOTOBICHHOCTH, HEOOXOJUMBIM  JJIs
KaueCTBEHHOTO YCBOCHHsI MPO(ECCUOHATBHBIX YMEHU U HaBBIKOB B IpoIiecce 00yIeHUs
B By3€, I oOOecredeHus TMOJHOICHHOW COIMMaIbHOM ¥ TpodecCHOHaTbHOM
JeSTEILHOCTH MOCJIe OKOHYAHUS y4eOHOTO 3aBEICHUSI.

3. KpaTkoe coaep:xaHue IUCUUIIIHHBI

Jucuunnuza (Monynu) no «®dusndeckoi KyabType U CHOPTY» PEATU3YIOTCS B paMKax

6a3oBoil yactu broka 1 «/lucumniausasl (MOAYNIM)» MPOTrpaMMBl CIIEHUAINTETa B o0beme 72
akaJl. yacoB wiu 54 acTp. 4. (2 3a4eTHBIC CAUHUIIBI) TIPU OYHOU (opMe 00YYeHUs.

HporpaMMa paccyruTaHa Ha U3YyYCHUC JUCHHUIIINHBI B TCUCHUC IBYX CCMCCTPOB (HepBOFO u

IIECTOTO).

Pa3nessl iuciunJInHbI 1 BUALI 3aHATHIA

Monyn Haszeanue monyist Bcero, Yacos
aKa. Jlex MII3 | IIIIPIT | KP
yacax
1. [Ipenmert «Pusnueckas KyJbTypa U 18 2 6 9 1
cnopt». Mctopust ®KuC
2 OcHOBBI 3710pOBOTO 00pa3a KU3HU 18 2 6 9 1
(30X)
3 buonornueckre 0CHOBBI (U3UYECKOM 18 2 6 9 1
KYJIBbTYpHI M CIOpPTA
4 [TpodeccnonanpHO-IPUKIIATHAS 18 2 6 9 1
¢du3nueckas KyJibTypa U CIOpT
Bcero uyacoB 72 8 24 36 4
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Monyn Haszsanue moayist Bcero, Yacos
actp. Jlex MII3 |III®IT | KP
yacax
1. IIpenmer «®Puznueckas KyJIbTypa 1 13,5 1,5 4,5 6,75 0,75
criopt». Uctopust ®KuC
2 OcHOBBI 3710pOBOTO 00pa3a KU3HU 13,5 1,5 4,5 6,75 0,75
(30XK)
3 buonorunueckne 0CHOBBI (PU3NIECKOM 13,5 1,5 4,5 6,75 0,75
KYJIBTYPBI M CIIOPTa
4 [MpodeccrnonansHO-NIpUKIaTHAS 13,5 1,5 4,5 6,75 0,75
(busnyecKkas KyJlbTypa U CIIOPT
Bcero uacosn 54 6 18 27 3

Kaxnpiii Moy 1b MPpOrpaMMbl HMEET CTPYKTYPY:
- IEKLUHU WIH TEOPETUUECKUI pa3en;
- MPAKTHYECKUH pazles, COCTOMT M3: METOAMKO-TpakThueckux 3anatuii (MII3) u yuebHO-
TPEHUPOBOYHBIX 3aHATUH (TpodeccuoHaTbLHO-TIPUKIIAIHAs Ppuzndeckas noaroroska, [IT1DIT);
- KOHTpOJbHBIN pazaen (KP).

Teopernueckuii pazgen GopmupyeTr cucreMy HayYHO-IPAKTHUECKUX U CHEIUAIbHBIX
3HaHWH, HEOOXOOUMBIX JUIs TOHUMAHUS MNPHUPOJAHBIX M COLUUANBHBIX  IPOIECCOB
dbyHKIIMOHUpOBaHHS (PU3NUECKON KYIbTYphl OOINECTBA M JUYHOCTH, YMEHHUS HX aJalTUBHOTO
TBOPYECKOTO  HUCIOJB30BaHUS JUIsl  JIMYHOCTHOTO M MNpO(eCCHOHAIbHOTO  Pa3BUTHS,
CaMOCOBEPILICHCTBOBAHMS, OPTaHU3AIMH 30POBOr0 00pa3a U3HU MPH BBIMOJTHEHUHA YI€OHOM,
poeCCHOHAIBHON U COIIMOKYJIbTYPHOU NEATEILHOCTH.

MeToauKko-npakTH4YecKue 3aHATHS PEIyCMaTPUBAIOT OCBOEHUE OCHOBHBIX METOJIOB H
croco0oB (HopMHUPOBaHHS YIEOHBIX, MPO(ECCHOHATBHBIX W JKHM3HEHHBIX YMEHUN W HaBBIKOB
cpencTBaMu GU3HUYECKON KYIbTYPHI U CIIOPTA.

Ha meToanko-npakTuyecKkux 3aHIATUSIX yIeNsIeTcs BHUMaHUe:

- OCHOBHBIM IIPO0OJIeMaM CIIOPTUBHOU TPECHUPOBKU;

- BIMSHUIO (U3UYECKUX YIpaKHEHWH Ha (opmupoBaHue MpodhecCHOHATbHBIX KauecTB
OyIyIIETo CIeHaNucTa U JMYHOCTH 3aHUMAFOIIETOCS;

- BO3JIEUCTBUIO CPENCTB (PM3UYECKOTO BOCIUTAHUS HAa OCHOBHBIE (PH3UOJIOTHYECKHE CUCTEMBI U
3BEHBS ONOPHO-/IBUTATEIILHOTO anmapaTa 3aHUMArOIIEeToCs,

- BOMpOCaM TIPOBEICHHS COPEBHOBAaHMI (IpaBUjia COPEBHOBAHMM, CHCTEMa PO3BITPHIIICH,
ofpeniesieHue nmoodeauTenei, 000pyaoBaHUE U UHBEHTAPD).

IIpodeccuonaJbHO-IPUKJIAAHASL TMOATOTOBKA TMPOBOJUTCSI C YYETOM Oymymiei
npodeCCHOHATBLHOM 1eATETFHOCTH CTY/ICHTA.

Y4eOHO-TpEHUPOBOUHBIE  3aHATUS  0a3uMpylOTCs Ha  IIUPOKOM  HCIOJIb30BAaHUH
TEOPETUYECKUX 3HAHUN U METOJUYECKHX YMEHUH, Ha MPUMEHEHUH Pa3HOOOpPa3HBIX CPEIICTB
(GU3MYECKON  KYJIBTYpPhl, CIOPTUBHOH U  TPO(ECCHOHATBHO-TIPUKIAAHON  (PU3NIECKON
HOJTOTOBKU CTY/ACHTOB.

Koutpoabnblii pasaen. Kpurepuem ycmemHOCTH OCBOSGHHS Yy4eOHOTO Marepuasa
SBIISICTCSI OLIEHKA IPENOAaBaTelNIs, YUYUTBHIBAIOWIAS pPecyiapHOCmb NOceujeHus 005A3amenbHbIX
VueOHbIX  3aHAMuUl, 3HAHUW TEOPETHYECKOro paslena MporpaMMbl M BBINOJIHEHHE
YCTQHOBJICHHBIX Ha JIAaHHBI CEMECTp KOHTPOJIbHBIX TECTOB 0Omed Qusnueckol wu
TEOPETUYECKON MOJArOTOBKU JJISl OTAENBHBIX TPYII Pa3IMYHON CIOPTUBHON HANpPaBICHHOCTH,
BXOJIUT B MPAKTUYECKUE 3aHSATHS.

4. O0beM yueOHO# JUCHMIIJIMHBI

B B I VI
Bunbr yue6HOM paboThI 3a4eTHBIX | aKaJieM. | CeMecTp | ceMecTp
CAUHUIIaX qacax
O0mas Tpy10eMKOCTh M CHUILIHHBI 110 2,0 72 1,0 3.ex. | 1,0 3.ex.
Y4eOHOMY IJIAHY 36 yac. | 36 yac.
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KonTakTHas padora (KP): 2,0 72 36 36
Jlexuuu (Jlek) 0,2 8 4 4
[Tpaxtuueckue 3ausatus (113) 1,8 64 32 32
Buja koHTpoOJISi: 3a4eT / IK3aMeH 3ader 3auer 3auer
B I VI
. B acrp.
Bunbr yue6HOM paboThI 3a9ETHBIX | o | CEMECTp | cemecTp
S MHHIIAX
O0mas Tpy10eMKOCTb 1M CHUILIHHBI 110 2,0 54 1,0 3.ex. | 1,0 3.ex.
Y4eOHOMY IJIAHY 27 yac. | 27 ygac.
KonraktHas pa6ora (KP): 2,0 54 27 27
Jlexmm (Jlek) 0,2 6 3 3
[Ipaktuueckue 3anstus (113) 1,8 48 24 24
Bua koHTpOJIA: 3aueT / IK3aMeH 3auer 3auer 3auer

AHHoTanus padoyeil mporpammsl AucuumInabl «Martemaruka» (b1.5.05)

1. leabl0 AUCHUIIHHBI SBISETCS (OPMUPOBAHUE Y CTYJEHTOB CHUCTEMBI OCHOBHBIX

HOHSITI/Ifl, HCIIOJIB3YCMbIX JISI MOCTPOCHUA BaKHEHUIIIUX MaTeMaTHYECKUX Moneneﬁ, U YMCHHA
HCIIOJIB30BATh MAaTEMATHYCCKUEC MCTOABI JJI1 OIMMCAHUSA PA3JIMYHBIX IMIPOLCCCOB.

OCHOBHBIMH 3aa4aMi JUCHUIIIIMHBI, pCIHICHUEC KOTOPBIX oOecricynBaeT JOCTHIXXCHHC

OCIn, ABJIIAIOTCA:

dbopMupOBaHHE TOHUMAHHS 3HAYUMOCTH MAaTEMAaTHYECKOH COCTaBISIOMICH B
€CTeCTBEHHOHAYYHOM 00pa3oBaHMU OakalaBpa;

O3HAKOMJICHHE C CUCTEMOW MOHATHI, HCIOJIb3YyEeMBIX ISl ONMUCAHUS BaKHEUIIMX
MaTEMAaTHYCCKUX MOJCICH U MAaTEMAaTHYCCKUX METOIOB, U X B3aHMOCBS3bI0;

03HAKOMJICHHE C TIPUMEpaMH IPUMEHEHUSI MaTEeMAaTUUECKIX MOJIEJICH U METO/IOB;

dbopMHpOBaHHE HABBIKOB M yYMEHHI HCIIOJIB30BAaHUS MAaTEMATHUYECKUX MOJEIeH |
MaTeMaTHYECKUX METOOB.

2. B pesyabrare wu3y4eHHusi AUCHMILVIMHBI O0y4YalIIWiicd MO Nporpamme

CrenuaJauTeTa 10J2KCH:

Obaadoamse CIeqyOIUMA KOMIETSHITHSIMU:

- CHOCOOHOCTBIO UCIOJIB30BaTh MaTEMATUYECKHE, €CTECTBEHHOHAYUHbIE U MHKCHEPHBIC 3HAHUS
JUIs petieHus 3aaa4 cBoeil npodeccruonanshoii aesarensuoctu (OITK-1).

3nams.

OCHOBBI muQepeHInaIbHOr0 M MHTETPaJbHOIO — MCYUUCIICHUS,
Qg epeHInaIbHbIX YPaBHEHUH;

MaTeMaTHYeCKUe TEOPMM M METOHbl, JIeKallMe B OCHOBE IOCTPOEHUS

MaTeMaTHYEeCKHX MOJEIICH;

OCHOBBLI MIPUMCHCHUA MATEMATUYICCKUX MOILCJIQﬁ n MCTOOO0B.

Ymemy:

BBI6I/IpaTB MAaT€MaTUYCCKUEC MCETOJbI, NMPHUI'OAHBIC JId PCIICHUA KOHerTHOfI

3aa4H;

HUCIIOJIb30BaTh MATEMATHYCCKHUE IIOHATHA, METOJABI M MOJIACIN JIsI OIIMCaHUA

Pa3IMYHBIX MTPOIECCOB;

BBIABJIATE MATCMATUUYCCKHUEC 3dKOHOMCPHOCTH, JICKAINHUEC B OCHOBC KOHKPCTHBIX

IMPpOILCCCOB;

HCITIOJIb30BaTh OCHOBHBIC METO/IbI CTaTHCTHYCCKOU O6pa6OTKI/I JaHHBIX
IMPUMEHATh MATCMAaTHYCCKUEC 3HAHWA HAa MCXKIUCIHUITIIMHAPHOM YPOBHE.

Braoems:

OCHOBaMu (bYHI[aMeHTaHBHLIX MaTEMATUYCCKHUX TeOpI/Iﬁ u HaBbIKaMH
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HCTIOJIb30BaHUsI MATEMATUUECKOTO aliapaTta;
- METOJaMH CTaTUCTHYECKON 00pabOoTKH HH(POPMAIIHH.

1. Kparkoe conep:kaHue Q¥ CHUNIAHBI:
1 CEMECTP
1.BBenenue
[Ipenmer m metonael MareMaTuku. OmnucaHue OCHOBHBIX pas3znenoB Kypca. [IpaBuna u
TpeOOBaHMS IPH U3YUYEHHUH Kypca.

2. J1eMeHTHI aJaredpbl

UucnoBele MHOXKECTBA, KOMIUIEKCHbIE yucia. Onpenenurenu Il u Il mopsiakos. BekTopsl:
OCHOBHBIE TIOHSTHUS, CKaJISIPHOE, BEKTOPHOE U CMEIIAHHOE TMPOU3BEACHUS BEKTOPOB.
AnanuTtuyeckasi reoMeTpus: TpsMasi Ha TUIOCKOCTH, kKpuBble Il mopsimka. Martpuiibl: AeiCTBHS
HaJl MaTpHIIaMu, IPUBEJCHUE K CTylIeH4YaToMy BHIY U BUAy laycca. Panr marpuusl. O6paTHas
matpunia. Teopema Kponekepa-Kanemnu. Pemienne cucreM JIUHEHHBIX —anreOpanyecKux
ypaBHeHHid. CoOCTBEHHbIE YKcia U BeKTophl. KBagpaTruuHbie GOpPMBI.

3. ®yukuus ogHoil nepemenHoi. Ilpenesa pynkuuu. HempepbiBHOCTH QyHKIIUT

Oynknus. Crnocobsl 3amanus ¢yaknuu. llpenen ¢yHkmuun B Touke. OMHOCTOpOHHUE
npeznensl. [Ipenenst Ha 6eckoHeyHOCTH. beckoHeuHO Manble 1 OeCKOHEUHO Oonbiue (PyHKINH,
MX CBOWCTBAa W B3auMHas cBsa3b. CBoiicTBa mpenenoB. [lepBblii M BTOpOMl 3amedaTesbHbIE
npenensl. HempepslBHOCTH (GYHKIIMM B TOYKE M Ha mpoMmexyTke. CBoiicTBa (yHKIHH,
HENPEPBIBHBIX HA OTpe3kax. TOYKM pa3pbiBa GYHKIIMHN U UX KIaCCU(DUKAIIHSL.

4. InddepennuanbHoe ncHUcaeHue (PYHKIIMUA OHOI NepeMeHHOI

[Ipow3BogHass (GyHKIHH, €€ TEOMETPUUECKHMH U MeXaHudeckuit cmbici. [lpaBuia
muddepennupoBanus. Tabnuia OCHOBHBIX Npou3BOAHBIX. [uddepenuman ¢yHkuuu, ero
NpUMEHEHHs K TNPUOIMKEHHBIM  BBIUMCICHUSAM. HBapumaHTHOCTE  (OpPMBI  MEPBOTO
muddepennmana. [IpouwsBomnas cnoxHod QyHkuuu. JuddepeHuupyeMocts (QyHKIUU:
ONpeNeIeHue, TEOpeMbl O CBs3M IUGPEPEHIIMPYEMOCTH C  HENpPEphIBHOCTBIO H €
CylIecTBOBaHHEM Npou3BogHONH. OCHOBHBIE TeopeMbl A pepeHnanbHOro ncunciaenus: Poms,
Jlarpamxka, Komm. IlpaBuno Jlonurans (packpeiThe HeompeneiaeHHocTer). I[IpounsBoaHbIe
BBICIIMX TOPSIKOB. JIokanbHBIN skcTpeMyM (yHKIMH. HeoOxomumble U JOCTaTOUHBIE YCIOBUS
skcTpemyMma. [IpaBmio uccriepoBanusi (QYHKIMM HAa MOHOTOHHOCTh M JKCTpemyM. [Ipu3Haku
BBIITYKJIOCTH ¥ BOTHYTOCTH (yHKUMHU. Touku nepernda. Heo6xoaumoe U JOCTaTOYHOE YCIOBHUS
nepern0a. AcUMNTOTHI (QYHKIIMHA, WX BHUABI W CHOCOOBI HaxoxaeHus. OOmas cxema
uccne0BaHus (DYHKIIHIA, TOCTPOCHHE X TPaPHKOB.

5. UaTerpanbHoe ncyuciaeHne (PyHKIMUA OJHOI NepeMeHHOl

[TepBooOpaznas ¢pynkuus. HeonpeaeneHHplii MHTETpall U €ro CBOMCTBA. Tabinia OCHOBHBIX
UHTErpajioB. MeToibl MHTErPUPOBAHUSA: HEMOCPEACTBEHHOE UHTEIPUPOBAHUE, UHTEITPUPOBAHUE
MOJICTAHOBKOM, WHTETPUpPOBAaHUE 110 dYacTsAM. VIHTEerpupoBaHHEe paMOHAIBHBIX APOOCH.
WNHTerpupoBaHne  HEKOTOPBIX  UPPALMOHANBHBIX W TPUTOHOMETPUYECKUX  (YHKITHIA.
OnpeneneH bl UHTErpai, ero reoMeTpruieckuii cMbicia. CBOMCTBA OMPENEIEHHOIO0 MHTErpaa.
@®opmyna Helorona-Jleiitbnuna. TeopemMa o0 cpeaHeM 3HAUCHHH. 3aMEHAa IEPEMEHHOW U
UHTETPUPOBAHUE [0 YACTSIM B ONpeJesleHHOM uHTerpaie. llpunoskeHus ornpeneaeHHOro
MHTETpaNa K BBIYUCICHUIO IUIOMaAei tiockux ¢uryp. [ToHsTHE HECOOCTBEHHBIX WHTETPAJIOB:
orpezieNieHus, CBOWCTBA, METObl BEIUMCIICHHUS.

2 CEMECTP

1. InddepenunanbHoe ncuncieHne PyHKIHH HECKOJIbKUX IlepeMeHHbIX. JJIeMeHThbI TeOPUHU
1oJIst
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OyHKIUM BYX M OoJjiee TNMEpPEeMEHHBIX: ONpeAesieHHe, O0JacTb ONpeAeseHUs, O00JIacTh
U3MEHEHUs, T'eOMETpHUYecKas HMHTEpHpeTanus, JUHUM YpoBHA. [lpenen QyHKIuM B TOUKe.
YactHble Tpou3BOAHBIE (Ha mpuMepe (QyHKUIMH ABYX mnepeMeHHbIX). JuddepenunpyemocTs
(YHKLIMU HECKOJIBKMX INepeMeHHbIX. JlocraTouHsle ycnoBus auddepennupyemoctu. [lomnas
npousBonaHas. IIpousBonnas cnoxuod (ynkiuu. Ilomaeii nuddepenuman. MuBapuaHTHOCTD
nosHOro  juddepeHnuana.  AHAIMTHYECKUH  TpU3HAK  mosHOTO  nuddepeHimana.
Juddepenuupoanue (QyHKIUM OAHOM M ABYX MEPEMEHHBIX, 3aJaHHOM HesBHO. YacTHbIe
NPOM3BOJHBIE M TMOJIHBIE Jud(epeHranbl BBICIIMX MHOPSAKOB. TeopeMa O paBEHCTBE
CMEIIaHHbIX MPOU3BOAHBIX (11 (YHKIMH JBYX TNEepeMeHHBIX). JIOKaabHBIE 3KCTPEMYMBI
(GYHKIUU BYX NMEPEMEHHBIX: HEOOXOAMMOE U JIOCTATOYHOE YCJIOBMS HKCTpEMyMa. Y CIIOBHBII
IKCTpeMyM (MeTon MHOuTenel Jlarpanxka). HanbOosnblee n HanMeHblee 3Ha4eHne GyHKIUN B
3aMKHyTOM oOnactu. OCHOBHBIE TMOHATHS Teopuu modsi. CkamspHoe mose. [loBepxHOCTH U
nuHuU ypoBHs. [Ipon3BojaHas 10 HalpaBiIeHUIO. | pagueHT CKaJaspHOro IOJISL U €r0 CBOWCTBA.
BekropHoe nosne. Jluseprenuus nonst. Porop nosst. CBsi3zb MEXKIy TPaJUEHTOM W MPOU3BOIHOMN
10 HaIIPaBJICHUIO.

2. KpaTHble MHTErpaJibl

JIBOWHOW WHTErpayl: OIpENEICHHEe, T'€OMETPUYECKU CMBICH, CBOMCTBAa. BbruncieHue
JIBOMHOTO HMHTErpajia B JAEKAPTOBOW W MOJISIpHOW cuctemax koopauHat Murerpan Ilyaccona.
TpolHON HHTErpail: ONpeAeIIeHHE, TeOMETPUUECKUN CMBICI, CBOMCTBA. BbIYnCieHrE TPOUHOIO
uHTerpana. [IpunoxxeHus 1BOMHOTO U TPOMHOTO MHTETPAJIOB.

3. KpuBosinHeiiHbIe ¥ NIOBEPXHOCTHBIEC HHTErPaJIbl.

KpuBonuHelHbII HMHTErpajl MO KOOPAWHATAM: ONPEACIICHUE, CBOMCTBA, BBIYMCIICHUE.
Pa6ora B cunoBom none. @opmysna I'puna. KpuBonuHeiiHble HHTETpabl, HE 3aBUCAIINE OT ITYTH
uHTerpupoBanus. IloteHunanbHas QyHKIMS, noTeHIManbHOe nose. [IoHATHE MOBEPXHOCTHOTO
uHTerpana. Ilorok Bekropa yepe3 moBepxHocTb. Teopema ['aycca-Octporpaackoro. @opmyna
Crokca.

3 CEMECTP

1. InpdepeHnuaibHbIe ypABHEHHUS NIEPBOI0 MOPSAIKA

JuddepeHunansuple ypaBHEHUS: TMOPSAOK, pELIEHHE, TeOopeMa CYIIECTBOBaHHUS W
€MHCTBEHHOCTH pemieHus. 3agaya Kommu. YpaBHEHHs ¢ pa3fensiolUMUCS NEPEMEHHBIMU.
Onnoponnsie auddepeHnnansupie ypaBHeHUs. JIuHeHbIe auddepeHmanbable ypaBHEHUS
NIEpBOTO MOPsIKA. YpaBHEHUS B MOJHBIX 1uddepenimanax. MHTerpupyromumii MHOXUTEb.

2. InddepennuanbHbie ypaBHEHHsI BTOPOT0 U 1-I'0 MOPSAKA

JuddepeHunanbaple ypaBHEHUSI BTOPOTO MOPSIKA, AOMYCKAIOUINE MOHMKEHHE MOpPSIKa.
Jlunetinbie qudepeHnnanbapie ypaBHEHUsT BTOporo mopsiaka. CBocTBa pemieHuid. JInHnelinas
He3aBUCHMOCTh GyHKUui. Onpenenurens BpoHnckoro. CTpykTypa o0IIero pemeHus: JMHEHHOTO
muddepeHIManbHbIEe ypaBHEHUST BTOporo mnopsanka. dyHaamMeHTanbHash CHCTEMa pELICHHI.
Jlunelinple omgHOpoAHBbIE AUDQepeHnnaIbHble YpaBHEHUS BTOPOTO TOPSIKA C MOCTOSHHBIMH
koa(durmenTaMu: moctpoeHue odbmiero pemeHus. Meron OJitnepa. JInHelHbIE HEOTHOPOIHBIC
Qg depeHraIbHble YpaBHEHUS! BTOPOTO MOPsAKa ¢ MOCTOSIHHBIMU Koddurrentamu. Oo1ee u
YaCTHOE pellleHUs] HEOAHOPOIHBIX ypaBHeHUH. JInHeinble quddepeHnnanbuble YpaBHEHUs #-T0
HOpsi/IKAa: CBOMCTBA peEIICHUH, TEOPEeMbl O CTPYKType OOIIEro pelieHus, METO]| BapHaluu
NOCTOSIHHBIX. JIuHelHble nuddepeHranbHble YpaBHEHUS #-TO TOPSAKAa C TOCTOSHHBIMU
KodppuimeHTaMi. AITOPUTM MTOCTPOCHHUSI OOIIETO PEIICHUS.

3. Cucremsl nuddepeHuaNbHBIX YPABHEHUI.

Cucrtemsl nuddepeHInaIbHbIX YpaBHEHUH MEPBOro IMOpsIKa: OOLIMe MOHATHS, TeopeMa
CYLIECTBOBaHMSI U  €AMHCTBEHHOCTH  oOmero  pemeHus.  CucrtemMbl  JHMHEWHBIX
Qg depeHInaIbHbBIX YPaBHEHUH IMEPBOrO MOPSAKA: HHTEIPUPOBAHME METOJIOM HCKITIOUEHHUS.
Cuctembl TUHEWHBIX TU(GEpPEHITNATBLHBIX YPaBHEHUN IEPBOTO TMOPSIKA: CBOMCTBA PEIICHHM,
TEOPEMBI O CTPYKTYpEe OOIIEro pelieHusi, METOJ Bapualii NOCTOSHHBIX. CHUCTEMBI JIMHEHHBIX
OHOPOAHBIX ¥  HEOJAHOPOAHBIX  AudGdepeHInanbHbIX  YpaBHEHHH C  MOCTOSHHBIMU
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ko3 duureHTaMu. ONEMEHTHl TEOPUH YCTOWYMBOCTH. METOAbl YHUCIEHHOTO pPELICHHUs
nudGepeHINATBHBIX YPABHCHHH.

4. YucaoBble N PyHKIHMOHAJIBHBIE PSIAbI.

YucnoBble psAAbl: OCHOBHBIE TOHATHS, CBOWCTBAa CXOMAIIUXCS PSIOB, HEOOXOAMMBIH
IpPU3HAK cXOoAUMOCTU. ['apmonundeckuit psaxn. Paawr [lupuxne. IIpusHaku cpaBHEHHs PSALOB C
MoJIOKUTENbHBIME wieHamu. [IpusHak [lamambepa. MHTErpanbHblil U paguKadbHBIN MPU3HAKA
Komm. 3nakouepenyroniyecs psaasl: npusHak JlelOHuna. 3HaKonepeMeHHBIE PSIbl: HMOHATHS
aOCOJIIOTHOW M YCJIIOBHOW CXOIAMMOCTH, TIPH3HAaK aOCOJNIOTHOW CXOJUMOCTH, CBOMCTBa
abCOJIIOTHO U YCJIIOBHO CXOSIIMXCS PSAIOB.

OYHKIMOHAIBHBIE PSIbI: OCHOBHBIE TMOHATHUS, 00JacTh cXOoAuMOCTU. CTENeHHBbIE PSIbL:
paauyc, MHTEpBaJ, 001acTb cxoauMocTH. CBoiicTBa cTemeHHBIX psafoB. Psapr Teitopa u
MakiiopeHa: CBOWCTBA, YCIOBHE CXOJIMMOCTH psfa K MCXOJHOM (YHKIIMHA, OCHOBHBIC
pasnoxenus. Pasznoxenue ¢yHkuuu B psig MakiaopeHa ¢ MOMOIIbI0 OCHOBHBIX Pa3IOXKEHUH.
['maBHOe 3HaueHwe (yHKIMU. OKBUBaNeHTHBbIC (QyHKIMU. [Ipumenenue psgoB Teinopa u
MakJsiopeHa /17151 BBIYMCIIEHHUS [IPENIETIOB.

5. 3akarovenue.

Hcnonp30BaHne MaTEMaTUUECKUX METOJIOB B IPAKTUUECKON JEATEIBHOCTH.

4. O0beM yueOHO# JUCUMIIJIMHBI

Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Bupr yaeonoii padoTe 3a4. ex./ 3a4. e./ 3a4. e./ 3a4. ex./
aK.gac ak.yac ak.yac ak.yac
Oomas TPYAOEMKOCTH
JUCHHILUIAHBI TI0 y4eOHOMY
S 15/540 5/180 4/144 6/216
AyIUTOpPHBbIE 3aHATHUS: 5,3/192 1,77/64 1,77/64 1,77/64
Jlexuu (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
[pakTuueckue sarstus (113) 2,65/96 0,88/32 0,88/32 0,88/32
CamocrositeibHas padora (CP): 7,7/276 2,23/80 2,23/80 3,24/116
Bua xoHTpoOJIS: 72 JK3aMeH- 3ader ¢ JK3aMeH-
7
3K3aMeH/3a4eT 1/36 OLIeHKOI 1/36
Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Buab1 yueoHoii padoTsi 3a4. e1./ 3a4. e1./ 3a4. e1./ 3a4. e1./
aK.gac ak.yac ak.yac ak.yac
Oomian TPYA0eMKOCTh
JUCIHUILUIAHBI TI0 YIe0HOMY
nany 15/405 5/135 4/108 6/162
AyIUTOpPHBbIE 3aHSITHSL: 5,3/143 1,77/48 1,77/48 1,77/48
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Ulexinn (JIek) 2,65/72 0,88/24 0,88/24 0,88/24
[Mpaktnueckue 3anstus (I13) 2,65/72 0,88/24 0,88/24 0,88/24
CamocrositeibHas padora (CP): 7,7/308 2,23/60 2,23/60 3,24/88
Bux xoHTpOJIA: JK3aMeH- 3averc JK3aMeH-
IK3aMeH/3a4eT o 127 OLICHKOH 127

AHHOTanuA padoyeil NPOrpaMmMbl AUCHUNIMHBI
«Hupopmaruka» (51.5.06).

1.Ieap AMCHUIVIMHBI:  TpHOOpeTeHHe  0a30BBIX 3HAHUM O  COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJIOTUAX, a TaKXKe YMEHMM M MpakTHUYEeCKUX HaBBIKOB B 001acTu
WH(POPMATUKH, HUCTOIB3YEMBIX IMPU PEHICHHH HAYyYHBIX U MPAKTUYECKUX BBIYHCIUTEIBHBIX
3ajad,

2.B pe3yabrare M3y4YeHMs AUCHMIUIMHBI O00y4yamluiicsi 10 mporpamme
CIeNNATUTETA JOJIAKEH:
Obradamye ClenyOIMUMA KOMIETEHIUSIMU:
- CIOCOOHOCTHIO paboTaTh ¢ MH(pOpMaIel B TIIO0ATBHBIX KOMITBIOTEPHBIX ceTsax (OK-12);
- MOHMMaHUEM 3Ha4YeHHs MHQPOPMALUU B COBPEMEHHOM MHpPE U CIIOCOOHOCTBHIO COOMIOAATh
OCHOBHBIE  TpeOoBaHUS HWH(MOPMAIMOHHOW  OE30MaCHOCTH, B TOM  YHCIE  3aIUThI
rocynapctBeHHoU TaiHsl (OIIK-5)

3namo:
- CBOICcTBA MH(OPMALIUH, CITOCOOBI €€ XpaHeHus! 1 00paboTKH;
- CTPYKTYPY, IPUHITUIIBI pabOTHl 1 OCHOBHBIE BO3MOXKHOCTH DBM;
- TOTIOJIOTHIO ¥ apXUTEKTYPY KOMIIbIOTEPHBIX CETeH;
- IPUHIUIIBI aJjpecaliy MoJIb30BaTeNIel, KOMIbIOTEPOB B ceTu VHTEpHET;
- CTPYKTYpY, IPUHIMIIBI pabOThl U OCHOBHBIE BO3MOXKHOCTH DBM;
- OCHOBHBIE THITBl QITOPUTMOB, OCOOEHHOCTH COBPEMEHHBIX S3bIKOB POrPaMMHUPOBAHUS;
- CTaHJapPTHOE MPOTrpaMMHOE obecrieueHre cBoei mpoecCHOHATbHON AeATEIbHOCTH.

Ymems:
- MACAaTh U OTIAXKUBATh MPOrpaMMbl Ha VBA 110 pa3paboTaHHBIM aIropUTMaM;
- TPUMEHSATH METOAbl CTATUCTUYECKOW 00pabOTKH OoJbIIUX O00BEeMOB HMH(POPMAIUU IS
pelieHust KOHKPETHBIX 3a/1a4;
- UCTOJb30BaTh MAKEThl MPUKIAAHBIX MPOTpamMM MpHU JaibHeWeM oO0yueHUH U MPaKTHYEeCKOU
NeSITebHOCTH;
- paznuuath U pacumdposbeiBaTh [P — anpec, JToMeHHOE UMSI KOMIIbIOTEPA.

Braoemy:
- HaBBIKAMU CAMOCTOSTEJIILHOTO PELICHUs 3a/la4 Ha KOMIIBIOTEpE, BKIIIOYAIOIINE MOCTAHOBKY
3a/1auu, pa3pabOTKy arOpuTMa M OLIEHKY ero 3O PEKTUBHOCTH,
- METOJAaMH CTaTUCTHYECKOU 00pabOTKU SKCIEPUMEHTAIBHBIX JTaHHBIX.
3. Kpartkoe coaep:xanue JUCUMIIMHBI:

[Ipenmer u Hayka uHpopmaTtuka. KpaTkue uctopuyeckue CBeACHUS. 3aJaud U MECTO
Kypca B MTOJAITOTOBKE CIIEIUATHCTA.

3.1. ApXHUTEKTypa KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CETEH

KpaTkass uctopusi pa3BUTHsS BBIYUCIUTEIBHON TEXHUKH, NEPCOHAIBHBIX KOMIIBIOTEPOB
(ITK) n xomnbroTepHbIX cereil. BeruncnurensHast mamunaa @on-Heiimana n mammna TrropuHra.
Pazpabotku HopGepra Bunepa.

3.2. Annapatssle cpeactsa [IK. Mcnonb3yemble CUCTEMBI CUMCIIEHHUS.
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Obmee npencrasnenne o IIK u ux Bo3MoxkHocTsx. DyHKimoHanbHas cxema [IK,
MarucTpaibHO-MOAYIbHBIN npuHIui noctpoenus [IK. Anmapartneie cpencta IIK: [lpunnmn
OTKPBITOM apXWUTEKTYpHl: CHUCTEMHasl IIMHA, pa3psaHocTb. [lepudepuiinpie yctpoiictBa I1K:
OcoOeHHOCTH TpENCTaBICHUS] JAaHHBIX HAa MAaIIMHHOM YypoBHe. llpenmymiectBa 1mudpoBoro
npeicTaBieHuss WHGOpPMAlMK TEpe] AaHaJOroBbIM IpenacTaBieHHeM: CHCTEMBl CUHCICHHUS
(ecsiTM4HAsA, NBOWYHAs, BOCbMEpUYHasl, IIECTHaAaTepUyHasi), MpaBuia MepeBoja W3 OJHOMN
CHCTEMBI B JIpyryto. J[Ba coco0a BEIYMCICHUS KOJINYECTBA HHPOPMALIUH.

3.3. KomnbroTepHbIE CETH: TOMOIOTHHN CETEN, UX XapaKTEPUCTUKH.

Tomonoruu cereit: IIporpaMMHO-TEXHHUYECKOE OOECIIEUEHHUE: OINEpaMOHHAs CUCTEMA,
npotokoisl (TCP, TCP/IP, UDP). I'no6ansHbie cetn paznuunoro Macmradba (WAN —Wide Area
Net, MS Network u Internet). Bosmoxxnoctu cetu MnTtepHer. DnekrpoHHast nouta. Jloctyn k
nHpopManmoHHBIM pecypcaMm. Cucrtema TenekoHbepeHuid. Aapecamusi W TMPOTOKOJIBI B
HuTtepner.

3.4. MynsTUMeEna.

YcrpoiictBa MynbTUMeaua. TpeOoBaHUs K MyJIbTUMEIUIHBIM CPEJICTBAM KOMITBIOTEPOB.
Pacmipennasie  BO3MOXHOCTH ~ 00pabOTKH, TpeoOpa3oBaHUs, CHHTE3a  HH(popManuu
(KOMOBIOTEpHAs ~ aHUMaUuUs, MOAUUKAIMSA  H300paKeHWH,  TpexMmepHass  Tpaduka).
MynbTUMenUiTHBIE TPOTPAaMMBI. DJEKTPOHHBIC Mpe3eHTAIMd (OCHOBHBIE BO3MOXKHOCTH MS
Power Point), sTamnsl co3nanus npe3eHTalui, CTpyKTypa Mpe3eHTaluil.

3.5. IlporpammHoOe obecrieueHne

3.5.1. Omnepaunonnsle cucreMpl. CTpyKTypa ONEPALMOHHBIX CUCTEM, IIAKETHI
NpUKIaIHBIX mporpamMm, Microsoft Office. Knaccudukanus nporpaMmMmubix cpeactB. CucTeMHOE
U npukiagHoe nporpammuoe obecrieuenue [1K. O630p onepammonnsix cucrem (OC). Kpartkas
xapaktepuctuka WINDOWS,

3.5.2. TexcroBbiii pemakrop WORD, OcCHOBBI HCIOJIB30BaHHS IPOrpamMM OOIIETo
Ha3HaveHus (KpaTkuii 0030p), OcobenHocTH TekcToBOTO peaakTopa WORD. Hcnonp3oBanue
penakropa MaTeMaTH4eCKUX (OpMyT B TEKCTOBBIX JOKYMEHTax. Pemakrop XHWMHYECKUX
dbopmyI, Ha3HaUYEHHE U 0COOEHHOCTH paboThl. KonupoBaHue XuMudecKux (opmMysl B TEKCTOBBIE
nokyMeHThl. Co3aHne JOKYMEHTOB Pa3InYHbIX ()OPM (CTAaHAAPTHBIX U HECTAHAAPTHBIX).

3.5.3. Cucrema ynpasnenusi 6azamu mgaHHbIx ACCESS. Coznmanue moJib30BaTENbCKUX
CYB/l, dopmupoBanue 3ampocoB, oT4eToB U ¢opMm. MHPopmanmonnsie cuctemMbl. CHCTEMBI
ynpapieHus: 6aHkamMu 1 0azaMu JaHHBIX. PensiumonHas mozaens AaHHbIX. CTpyKTypa 3amucH,
MeTOobI foctyna K uHopmanuu. Pensuuonnas 6a3a nanaeix ACCESS.. Co3znanue oTt4eToB u
dbopm. Texnosorus peanusarnuu npocreimux 3agad cpeacteamu CYBJ] ACCESS.

3.5.4. HUcnonb3oBanue EXCEL pmns o0paboTku TabmuI, MOCTPOCHHUS TpauKoB U
nuarpamM. Hasnauenue snektpoHHbIX Tabmui, (MS EXCEL). OcoOeHHOCTH TaOIUYHOTO
nponeccopa EXCEL u ucnons3oBaHue €ro Ajis perieHuss MHPOPMALMOHHBIX M MHXEHEPHBIX
3amau. Texnuka pabotrel ¢ EXCEL.. Pacuer mo ¢opmynam. Iloctpoenue rpadukon. Pacuer
(YHKIMOHATIBHBIX 3aBUCUMOCTEH M MOCTPOCHUE TpaPUUECKUX N300paKeHUH C UCTIOIB30BaHUEM
crangaptabix Gyaknuit EXCEL u Macrepa ¢yHkmuii, moctpoenue nmoBepxHocteil. Iloctpoenue
nuarpamMMm. PaGota ¢ tabmuuamu. ®@opmatupoBanue, odopmiienue Tabnuu. PaspaboTtka u
peanu3anus TPOCTEHUINTNX ANTOPUTMOB C UcToyib3oBaHueM Bo3mokHocTeld EXCEL (HaxoxaeHue
MaKCHMaJbHOTO (MMHMMAJIBHOIO) 3JEMEHTa BEKTOpa M MAaTpPULbI, HAaX0XIECHUE CYMMBbI
JJIEMEHTOB BEKTOpa M MAaTpHIIbl, BBIYMCIEHHE MAaTPUUYHBIX BbIpaxkeHuil). CraTucTUYecKas
00paboTKa HIKCIIEPUMEHTANIBHBIX JaHHBIX, TOCTPOCHHUE JIMHUH TPEH A,

3.6. AITOpUTMBI 1 OCHOBBI TPOTPAMMHUPOBAHUS.

3.6.1. Anroputmsl, TUIBI anroputMoB. [lonsTue anroputrma u ero cBoiicrsa. CriocoObl
3alyCH aNropuTMOB. MOAYNBbHBIN MPUHIUI TOCTPOSHUS AITOPUTMOB U MTPOTPAMM.

3.6.2. XapakTepuUCTHKH S3bIKOB MPOTPAMMHUPOBAHMSA. ODBOJIONHMS U KIacCU(PUKAIUSL
A3BIKOB IporpamMmupoBaHusi. [loHATHS TpaHCHSIUM, KOMOWIALMH, WHTEPHpPETalu, UX
pazmuuus. CTpyKTYpHOE NpOTpaMMHUpPOBaHHE, €ro OCOOCHHOCTH. OCHOBHBIE CTPYKTYpPBHI H
INPUHLUIB CTPYKTYPHOTO MpPOrpaMMHUPOBaHUS, WUIIOCTpauus. ba3oBwle anropurMuyeckue
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KOHCTPYKLUHU (ClIeJOBaHUE, BETBJICHUE, [TOBTOPEHUE), MPUMEPHI UX peanu3auuu. OCHOBHbBIE
KOHCTPYKLIUU S3BIKOB IPOrpaMMHpPOBaHUS. SI3bIKM NPOrpaMMHPOBAHUS BBICOKOTO YpPOBHSL.
TexHonmoruss  0OBEKTHO-OPUEHTHPOBAHHOTO  NPOTPAMMHUPOBAHUS;  CBOMCTBAa  SI3BIKOB:
HacJieI0BaHKUe, MHKAMCYJIALus, noauMophu3M. [IoHATHS A3bIKOB: KJIACCHl M OOBEKTHI

3.6.3. Anroputmbl it 00pabOTKK HMH(GOpPMAMM M MX MPOrpaMMHBIE pealn3alud Ha
VBA._Ilpouecc pemenus 3amad Ha KommbioTepax. [IporpammupoBanue Ha s3bike VBA:
OCHOBHBIC ONEPaTOPHI SA3bIKa, MpoIeaypsl U GyHKuHuU. Pa3zpaboTka U peanu3anusi MpocTeHIImx
aITOpUTMOB 00paboTKM wHPOpManuK (pelieHre 3aJa4 ¢ OJHOMEPHBIM M MHOTOMEPHBIM
o0beMoM uHGpopManuu). YucaeHHbIe METOIbI aHAJIM3a OJJTHOTO HEJTMHEHHOTO YpaBHEHHS: TOUCK
KOpHEH, pelleHue 3aJjauyd OJHOMEPHON ONTUMM3alMK (HAaXOXICHHE TOYEK MaKCUMyMa H
MUHMMYMa (YHKIHK). MeTOIbl CTaTUCTHYECKOW O0OpabOTKH pe3ylbTaTOB M3MEPEHHH OJHOU
BEJIMYMHBI: BBIYMCICHUE TOUEUHBIX (CPEHETO, JUCTIEPCUH, CTAaHAAPTA) U MHTEPBAIBHBIX OLICHOK
CIIy4allHOY! BEJIUYMHBI

3.7. 3amuTa nadopmanuu

AnropuT™mbl 3amuThl MHGOpMAanMH: MeToabl 3amuThl,  [loHATHE OGe30macHOCTH
KOMITBIOTEPHON HMH(OpPMALMU: HAJEKHOCTh KOMIIBIOTEPA, COXPAHHOCTh aHHBIX, 3allUTa OT
BHECCHUSI W3MEHEHMH HEYINOJIHOMOYCHHbIMHU JIMIIAMH, COXpPAaHEHHE TalHbl TNEepPEenuCKU B
AJICKTPOHHOU ceTh. McTopus BOSHUKHOBEHHSI BUPYCOB M aHTHBUPYCOB. CHOCOOBI 3apa’keHUs,
3aUTHl U OOpHOBI ¢ BUpycamMu. MeToIbl peanu3aliy 3aluluThl UH(OPMAIMU: MPOrpaMMHBIE,
annapaTHble, OpraHU3alOHHbIE

4. O0beM yueOHOM JUCHMIIJIMHBI

B 3aueTHBIX B akagemuu.
Bunpr yueGHO# paboThI eIUHULaX gacax
O01mas Tpy10eMKOCTh JMCIHUILIMHBI 10 Y4eOHOMY IIAHY 3 108
AyIMTOpHBIE 3aHATHS: 1,33 48
Jlexmum (JIek) - -
[Tpaktuueckue 3ansarus (I113) - -
Jlabopartopnast pabora (JIab) 1,33 48
CamocrositesbHas padora (CP): 1,67 60
Pacuerno-rpaduueckue paboTsl 1,39 50
Jlpyrue BUbI CaMOCTOSTENBHBIX PaOOT 2,78 10
Buj1 n”TOroBoro KOHTPOJIsi: 3ayer

B 3auetHbIx B actp.
Bunpr yueGHO# paboThI eIUHULaX gacax
O01mas Tpy10eMKOCTh IMCIHUILIHHBI 10 Y4eOHOMY IVIAHY 3 81
AyJAUTOpPHBbIE 3AHATHS: 1,33 35,91
Jlexuun (Jlek) - -
[Tpaktuueckue 3ansatus (113) - -
Jlaboparopnast pabora (JIab) 1,33 3591
CamocrositesbHas padora (CP): 1,67 45,09
Pacuerno-rpaduueckue paboTsl 1,39 37,53
Jlpyrue BUJbl CAMOCTOSITENIBHBIX paboT 2,78 75,06
Buj nTOroBoro KOHTpoJIsi: 3auer

AHHOTanus pado4eil nporpaMmsl AucuuInHbl «Puzuka» (b.1 b.07)

1. Henablo IMCHUIIMHBI SBISETCS MPUOOPETEHHE CTYACHTaMU 3HAHUM 1O OCHOBHBIM
pazaenaM (GU3MKU U YMEHUIO IPUMEHSTh UX B IPYTMX €CTECTBEHHOHAYUYHBIX JUCIUILTNHAX.
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2. B pe3yabrare wu3yYeHUsl AUCHHUILUIMHBI O0y4Yawluiicds N0 mporpamme

CIeNNATUTETA JOJIKEH:
001a0amb CIETYIOMUMU KOMIETCHITHSIMHU:

CIOCOOHOCTBIO MPEICTaBUTh COBPEMEHHYIO KApTUHY MHUpa HAa OCHOBE LIEJIOCTHOM CHCTEMBI
€CTECTBEHHOHAYYHBIX U MaTEMaTHYECKHUX 3HAHHA, OPUEHTUPOBATHCS B IIEHHOCTSX OBITHUS, )KU3HH,
KynbTyphl (OK-1)

3namo:
- (hu3nUeckre OCHOBBI MEXaHMKH, (PU3MKHU KOJeOaHWW M BOJIH, DJIEKTPUUYECTBA U MarHeTU3Ma,
AIIEKTPOJMHAMUKH, CTATHCTHYECKON (PU3UKU U TEPMOJIUHAMUKH, KBAHTOBOH (PU3UKH;
- CMbICH (QyHIAMEHTAIbHbIX (U3NYECKUX 3aKOHOB, TMPHUHIMIIOB M MOCTYJNATOB; HX
(GhOPMYITUPOBKH M TPAHUIIEI TPUMEHUMOCTH;
- CBSI3b LIMPOKOTO Kpyra (U3NYECKUX SBJICHUN ¢ QyHIaMEHTaIbHBIMU MPUHIMIIAMUA U 3aKOHAMU
bu3uKy;
- OCHOBHBIE METO/Ibl PEIICHUS 3a]a4 [0 OMUCAHUIO (PU3NYECKUX SABIICHUMH;
- METO/bI 00PaOOTKH Pe3ynbTaToOB (PU3MUECKOTO IKCIIEPUMEHTA.

Ymemy:
-TIPUMEHSATh TEOPETHUYECKHWE 3HAHUS M OKCICPUMEHTAIBHBIE METOIBI HCCIEIOBAaHUS TIpU
penieHnu npodeccruoHalbHbIX 3a]1a4;
-IIPOBOJIUTH PACUETHI, OCYIIECTBISATH AHAIN3 U HA OCHOBE 3TOTO JIeTIaTh 000CHOBAaHHBIC BHIBO/IBI,
- aHANM3MPOBATh PE3YJIbTAThl HAOMIOJEHUI M SKCHEPUMEHTOB C NPUMEHEHHUEM OCHOBHBIX
3aKOHOB U PHUHIUIIOB (DU3UKH;
- OmpeneNsTh XapakTep (U3MYECKUX MPOLECCOB MO KOMIUIEKCY AKCIEPUMEHTaIbHON
UH(pOpPMAaLMHU TIPU IOMOIIM TpadUKOB, TAOJIHIl U YPaBHEHUH;
- IPEICTABIATH 00PAOOTAHHYIO YKCIIEPUMEHTATIBLHYIO U TEOPETHUYCCKYI0 HH(POPMAIIMIO B YCTHOM
U THChbMEHHOW (opMe, B TOM YHCIE C HCIOIH30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTH.

Braoemy:
- HaBBIKaMU pabOThI C MUPOKUM KPYroM (pu3ndecKkux mpuoOpoB U 000PYA0BAHUS;
- HaBBIKAMU 00OCHOBAHHS CBOUX CYXKIIEHUH M BBIOOpA METO/A UCCIICIOBAHUSI.

3. Kpartkoe coaep:xanue JTUCUMIIJIMHBI:

Cemectp 2

Beenenune

[Ipenmer dpuszuku. MeToapl PU3NIECKOTO HCCIEAOBAHUS: OIBIT, TUIIOTE3a, SKCIIEPUMEHT,
Teopusl.

1. ®u3nyeckue OCHOBBI MEXaHUKHU

IIpenmer kuHematuku. Ilepemenienue, ckopocTb, YyckopeHue. KunemaTtuueckue
XapaKTEPUCTUKH BpaAIATEIbHOIO JIBH>KEHMS. 3aKOHbI Hbl0TOHA. 3aKOH BCEMUPHOIO TATOTEHMUS.
JIBukeHMe Tela INEPEMEHHOW Macchl. 3aKOH BCEMHPHOIO TATOTEHUs. JIBmxkeHue Tena
nepeMeHHON Macchel. YpaBHeHus Memepckoro. ®opmyna [luonkoBckoro. VYnpyruih u
HEyNnpyrul ynaapsl mapoB. MOMEHT HHEpLUUM MaTEepUaJIbHOM TOYKA U TBEPAOro Tea.
Kunematuka rapmonuueckux kosieOanuil. /IuddepeHunansHoe ypaBHEHHE TapMOHHYECKHX
kosiebanuii. IloHsATHE O 3aTyXaloUMX W BBIHYXKIEHHBIX KojieOaHUsX. BoiHOBOe IBIMKEHHE.
BoaHBI IPOAOIBHBIE U TONIEPEYHBIE.

2. OCHOBBI MOJIEKYJIAPHON GU3NKH

DneMeHTHl TEPMOJMHAMHUKN U (pu3nueckor kuHeTHukH. MneansHbiii ra3. Pacnpenenenue
Bonpiimana u ero obOmedusudecknii cmbica. PeanbHblit ra3. YpaBHeHue Ban-pep-Baanbca.
Tepmonunamuueckuii Meron B (usuke. PaBHOBecHbie cocTosiHMs. Havanma TepMoIMHAMUKH.
Huknbl. DHTpoONUS U €€ CTAaTHCTHYECKOe TOoJIkoBaHue. SBneHue nepeHoca. [quddysusa. 3akon
®uka. TermmonpoBogHOCTh. 3akoH Dypre. BHyTpeHHee Tpenue (BsI3KocTh). 3akoH HeloToHa.

3. D1eKTPOCTATHKA U MOCTOSIHHBIN JJIeKTPUYECKHH TOK
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3akon Kynona. Teopema Octporpaackoro-I'aycca. Jlunonb. J{MAneKTpuku B
JNEKTPOCTATHYECKOM II0JIE.
Cemectp 3
1. DyekTpoMarHeTusm
3akon Awmmepa. 3axkoH buo-Caapa-Jlaruitaca. Cuna JlopeHuma.  MarseTuku.

DJIeKTpOMAarHuTHas MHAYKIUS. Y paBHeHHE MakcBea.

2. OnTuka

Nutepdepentius BonaH. Hudpakuus BonH. [lonspuzamms BoiH. TeroBoe H3IydeHHE.
3akon Kupxroda. I'mnoreza Ilnanka. KBaHTOBOE OO0BSICHEHHE TETUIOBOTO U3NMydeHUS. DPPeKT
Komnrona. fAnepnas mogens atoma. [loctynatel bopa. ATom Bogoposa o bopy.

3. D1eMeHThl KBAHTOBOH (pM3MKH

l'unore3a ne bpoins. BonnoBoe ypaBHenue Illpenunrepa uisi CTalMOHAPHBIX
cocrossHuit. OnbiTel Ll TepHa-I'epnaxa. MHorosnektponHsiit atom. Dp ekt 3eemana. [IpuHimmn
[Taynu. KBanToBBIE cTatucTHyeckue pacnpeneneHus boze-OitHmTelina u Pepmu-/upaka.
@®ononbl. 3akonbl Jlebast m DitHIITEHA. XapaKTepUCTUKU Apa: 3apsi, Macca, SHEPrusl CBA3U
HYKJIOHOB. SnepHble peakuuu. PyHIaMEHTAIBHBIE B3aUMOJCHCTBUS W OCHOBHBIE KJIACCHI
AJIEMEHTAPHbBIX YACTHII.

Cemectp 4

1. D1eMeHTHI KBAHTOBOH CTATUCTHUKH

OJIeMEHThl KBAaHTOBOM CTaTUCTUKU. KBaHTOBas cucremMa W3 OJMHAKOBBIX YACTHIL.
[IpyHUMN TOXIECTBEHHOCTH OJUHAKOBBIX 4YacTUll. CHMMETpUYHbIE U HECUMMETPUYHbIC
BOJIHOBbIE (DYHKILIMHU, OIMHUCHIBAIOIIME COCTOSHUS TOXJAECTBEHHBIX MHUKpoyacTHll. Bo3oHBI U
depmuonsl. [Ipunnun [Maynu. KBanTOBBIE cTaTHCTHUYECKUE pacnpeneneHus bo3e-DiHInTeliHa 1
®depmu- [lupaka. BeIposkIeHHBIN JIEKTPOHHBIN Ta3 B KpUCTa/UIax (METaJIbI).

2. MeTauibl, AM3JIEKTPUKHU U MOJYNPOBOJIHUKH C TOYKH 3pPeHHs 30HHOI TeOpHH

DOHepretudeckue 30HBI: cTtatucTuka depmu-llupaka, sHepruss Pepmu. OIEKTPOH B
NEepUOINYECKOM I0JIe KpucTayuia: 3(p(eKTUBHASI Macca JIEKTPOHa.

3. DyieMeHThI (PU3MKH TBEPAOTO TeJia.

®usuka tBEpROro Tena (PTT): onpenenenue, CBA3b ¢ APYTUMU AUCUUIUIMHAMH, O0BEKTHI
W3y4deHUs, Kpyr pemaeMmbix 3amad. CBs3p C Kpucramwiorpadguei, KpucTauioQu3uKon u
kpuctasmoxumueil. KonnencupoBanHoe coctosHue. Ilogxoa K omnMcaHuio TBEPABIX TEI.
Crpykrypa kpuctaioB. Cummerpus u  (QU3WYECKHE CBOWCTBA KPHUCTALIOB. THIbBI
KPUCTAIMYECKUX CTPYKTYp (oOmias xapakrtepucTuka). [IIoTHBIE ymakoBKU: KyOWueckas u
rekcaroHaibHas (Ha KadyeCTBEHHOM YpoBHE). [IOHSITHE O CBEpXMPOBOAMMOCTH (KBAHTOBBIC
MPEICTABJICHHS HA KAYECTBEHHOM YPOBHE).

4. O0beM yueOHO# JUCUMIIJIMHBI

Bcero 2 cemectp |3 cemectp (4 cemecTp
Bubl yueoHoii padoThi 3au. ef./ 3a4. en./ | 3au.en/ | 3au. em./
aK.4ac aK.4ac aK.uac aK.4ac
Oo0mas TPYA0EMKOCTh
AUCHMILIMHBI 0 Y4eOHOMY 17/ 612 6/216 6/216 5/180
JIaHY
AyAUTOpPHBbIE 3aHATHS: 7,11 /256 1,92/96 | 1,92/96 | 1,78/ 64
Jlexumu (JIek) 2,67/96 0,89/32 | 0,89/32 | 0,89/32
JlaGopaTtopusie 3ansatus (J1ab.) 1,78 / 64 0,89/32 32 -
%’g‘mq“““e SAATHA 2,67/96 | 0,89/32 | 0,89/32 | 0,89/32
Camocrosrensnas padora (CP): | ¢q9/248 | 233/84 | 2,34/84 | 2,22/80
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Buaxonrpous: 3/108 JK3aMeH | JK3aMeH | JK3aMeH
JK3aMeH/3auer 1/36 1/36 1/36
3 4 cemecTp
N Bcero 2 cemecTp
Buabi yueOHo# padoThl ceMecTp
3a4. en./ 3a4. ef./ 3a4. ea./ | 3ad4. ed./
acTp.uac acTp.uac acTp.yac| acTp.yac
O0mass  TpynoeMKOCTH
JUCUMIUIMHBI M0 Y4eOHOMY 17 / 459 6/162 6/162 5/135
IUIAHY
AyIUTOpPHBbIE 3aAHATHS: 7,11 1,92/ 1,78 /
r1o1,07 | DO2/S184 1 5184 | 48,06
Jlexmu (JIek) 0,89/ 0,89/
2,67/72,09 0,89 /24,03 24,03 24,03
Jlaboparopusie 3ausTus (J1ab.) 178 / 48.06 0.89 /24,03 3,48(9)3/ i
[IpakTdeckune 3aHATHS 0,89/ 0,89/
(ITP) 2,67/72,09 0,89 /24,03 24,03 24,03
CamocrosiTesibHass  paGoral 6,89 / 2,34/ 2,22/
(CP): 186,03 2,33/62,91 62,91 59,94
Bun KOHTPOJIA: 3/81 IK3aMeH IK3aMeH| JK3aMeH
3K3aMeH/3aueT 1/27 1/27 1/27

AHHOTanUs padoyeil MporpaMMbl TUCUUIIMHBI «O0IIasi 1 HEOPraHUYeCKass XUMU»
(b.1 5.08)

1. Heap aucuumimHbl — (GOPMHUPOBAHHUE Y CTYIEHTOB NPOYHBIX (YyHIAMEHTAIbHBIX
3HAHUM B 00J1aCTH XMMUU Ha OCHOBE M3y4YEHHs OCHOBHBIX MOHATUH U 3aKOHOB XMMHH C OIOPOH
Ha Tabmumy osnemeHtoB J[.M. MenneneeBa, TaOmUIly pacTBOPUMOCTH M Psii aKTHBHOCTU
METAJIJIOB.

2. B pesyabrare
CIELHATUTETA JOJIHKEH:

Obradamye ClenyOIMUMA KOMIETEHIUSIMU:

— CIIOCOOHOCTBIO MCIIOJIb30BaTh MAaTEMAaTUYECKUE, €CTECTBEHHOHAYUHbIE U MHKCHEPHbBIE
3HAHMS [T pEIIeHUs 3a/1a4 cBoel npodeccuonansHoi nesitenbaocTr (OITK-1);

— CcHocoOHOCTBIO K pa3pabOTKe IUIAHOB M TMPOrpaMM IIPOBEACHUS  HAy4yHO-
UCCIIEIOBATEIbCKUX Pa3paboTOK, BEIOOPY METOAOB U CPEJICTB perieHus HoBbIX 3a1a4 (I1K-9).

3namo:

— OCHOBHBIE 3aKOHBI XUMUU;

— CTPOCHHE aTOMa U IEPUOAUYECKUN 3aKOH;

— OCHOBHBIE KJIaCChl HEOPIaHUUYECKUX BEIIECTB;

— KJIaCCU()MKALNIO XUMUYECKUX PeaKIHii;

— OCHOBHBIE TUIIbI XMMHUYECKOH CBS3U;

— MPOLIECCHI, IPOTEKAIOIINE B PACTBOPAaX, U OCHOBHBIE TEOPUU KUCIIOT U OCHOBAHUM.

Ymemy:

— COCTaBJIATh 2JEKTPOHHBIE (POPMYJIBI ATOMOB M ONPEAENATh BAJIEHTHOCTU M CTEIEHU
OKHCJIEHUS B COEIUHEHUSX;

— COCTaBJIATH (OPMYJBI HEOPraHMYECKHUX BELIECTB pa3IMUYHBIX KJIAccOB (OKCHJIOB,
KHCJIOT, OCHOBaHUH, COJei);

— COCTaBJISITh YPABHCHMS XUMUYECKUX PEAKLUM pPa3IUYHbIX THUIIOB;

— MIPOBOJIUTH CTEXUOMETPUUECKHE PACUETHI 10 YPAaBHEHUSAM XUMHUUYECKUX PEAKLIU;

H3yYeHUsl JAUCHMILVIMHBI O0y4Yalluiicd N0 nporpamme
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— COCTaBJIAITh (POPMYIIBI KOMIUIEKCHBIX COSAMHEHUM, aBaTh UM Ha3BaHUS U TpeJyIaraTh
CIIOCOOBI TIOJTYYCHHS.

Braoemy:

— METOJaMH OIHMCAHMS CBOKCTB BEIIECTB HA OCHOBE 3aKOHOMEPHOCTEW, BBITEKAIOIINX W3
NEPUOANYECKOI0 3aKOHA U MIEPUOINIECKON CUCTEMBI XUMUYECKHX 3JIEMEHTOB.

3. KpaTkoe coaep:xaHue IUCUUIIHHbI

Mooyns 1. BBeeHE B XUMHUIO.

OcHoBHbIE TIOHATUS XUMUU. OCHOBBI ATOMHO-MOJIEKYJISIPHOI'O YYE€HUS, BBIYMCIICHHS
pa3MepoB M MacC aTOMOB M MOJEKYJ, OTHOCUTEIbHbIE aTOMHBIE M MOJIEKYJSPHBIE MAacCChI,
MOJISIpHAs Macca. 3aKOH MPOCTBIX KPATHBIX OTHOLIECHH, 3aKOH COXPAaHEHUsI MAacChl, IPOCTENUIINE
BBIYUCIICHHUSI 110 YpPaBHEHHMSIM XHMHMYECKHX pEaKIui Ha “U30bITOK-HenocTaTok’. [ 'a3oBble
3aKOHbI, ypaBHeHUe Knaneiipona — MeHeneeBa u BBIYMCICHHS HA €r0 OCHOBE.

OcCHOBHBIE KJIACCHI HEOPraHUYECKUX COeAMHEHMH. KHUCIOTBI M OCHOBAaHMS; COJIU:
CpelHue, Kucible, OCHOBHbIE, KOMIUIeKcHbIe. Knaccudukanus u HomeHkiarypa. luccounanus
AIIEKTPOJIUTOB B BOJHBIX pacTBOpax. AM(OTEpHBIE OKCUABI U TUAPOKCUIBI U OCOOCHHOCTH HX
XUMHUYECKHUX CcBOMCTB. KuicmoponHbie U 6€CKUCIOPOIHBIE KUCIOTHI U UX COJIH.

Kommnekcusle coenuHeHus. OOmuMe CBEACHUS O KOMIUICKCHBIX —COEIMHEHUSX.
KommniekcoobpazoBatenb, JWUraHabl, KOOPAMHAIIMOHHBIE YHCJA, JACHTAHTHOCTb JIMTAHOB,
BHYTPEHHSISI M BHEIIHSA CEpbl KOMIUIEKCHOTO coeanHeHus. Kinaccudukaiuss KOMIUIEKCOB 10
BUJly KOOPAMHUPYEMBIX JUTraH10B. HoMeHKkIaTypa KOMIUIEKCHBIX coeauHeHui. [IpencraBnenue
00 M30MepHH KOMIUIEKCHBIX COoequHeHMH. Peakmuy oOpa3oBaHWs KOMIUIEKCHBIX COCIMHCHHIA,
CBOMCTBAa KOMILJIEKCHBIX COSTUHEHUN.

OCHOBHBIE THIMBl XUMHYECKHX peakiuil. Peakiuum OOMEHHbIE W OKUCIUTEIHHO-
BOCCTAHOBUTEJbHbIE. THIHMYHBIE OKUCIUTENIM W BOCCTAaHOBUTENW, HAIMCAHWE YpPABHEHUH
OPOCTEUIINX  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuif. Tumbl OOMEHHBIX peaKIHid,
TUAPOJIN3 COJIEU B BOJHBIX pacTBOPAX.

[lepuoanueckuii 3akoH .M. MenneneeBa u nepuonnyeckue cBoiictBa. CoBpeMeHHast
dbopMynupoBKa nepuonnyeckoro 3akoHa. [leproguueckas cucreMa U €€ CBSI3b CO CTPOECHUEM
atoMoB. IIpenckaszaHue CBOMCTB Ha OCHOBE INEPUOJUYECKOTO 3aKOHA. ATOMHBIE UM HOHHBIE
panuychl. YCIOBHOCTh ATHUX NOHATUA. V3MeHeHue paauycoB aTOMOB IO MNEPUOAMYECKOU
cucreme. MloHHBIE pasinyChl U UX 3aBUCHUMOCTb OT 3JEKTPOHHOI'O CTPOECHMsI aTOMOB M CTEIIEHU
OKHCJICHUS. DHEPrusi MOHU3ALMH M CPOACTBO K AJIEKTPOHY. 3aKOHOMEPHOCTHM B HM3MEHEHUU
sHeprun wuoHuzanumu. Cxema Koccenst 1isi OOBSICHEHHS OTHOCHUTENBHON CHIIBI KHCIOT U
ocHoBanuil. IlpencraBnenue o wmeromax cpaBHHTENbHOro pacuera M.X. KapanetssHiia.
3HaueHUE NEPUOINYECKOr0 3aKOHa.

Mooynb 2. Xumudeckast CBsI3b.

Tunel XUMHUYECKOU CBSI3U. DJIEKTPOOTPULIATETLHOCTh. KOBajeHTHass W MOHHAs CBS3b.
CBolicTBa KOBaJEHTHOW CBA3W: HAMPABJICHHOCTh M HachllaeMocTh. [lomsipHas KoBajeHTHas
CBsI3b. XApAaKTEPUCTUKU KOBAJICHTHOW CBSI3U: JUIMHA, MPOYHOCTb, BAJCHTHBIC YIJIbl. JIIMHBI
OJIMHAPHBIX W KPAaTHBIX CBs3ed. DG(GEKTUBHBIEC 3apsibl aTOMOB B MOJIEKyJax. J[umoybHBIN
MOMEHT. /IunoyibHBIE MOMEHTHI U CTpPOEHUE MOJEKYJ. MOHHAs CBsA3b Kak IPENEIbHBIN Clydal
KOBAJICHTHOM CBsI3UM. HeHanpaBieHHOCTP M HEHACHIIAEMOCTb HMOHHOM cBs3u. [lomspuszanus
MOHOB. 3aBUCUMOCTb NOJIAPU3AIMU UOHOB OT THUIA JEKTPOHHOM CTPYKTYpHI, 3apsija U pajanyca
MOHOB. BimsHue  monsgpu3zalMu  Ha  CBOMCTBAa  BEHIECTB.  MEXKMOJIEKYJsIpHasT |
BHYTPUMOJIEKYJISIpHAsE BOAOPOJHASl CBSI3b. DHEpPrusi W JJIMHA BOJOPOJAHOW CBsi3U. BrusiHue
BOJIOPOJHOM CBSI3M Ha CBOKMCTBa BemecTB. Merayummueckass CBs3b M ee cBoiicTBa. OOmue
MPEICTABJICHUS O MEKMOJIEKYJISIPHOM B3aUMOJICHCTBUU.

Mooynv 3. CBOWiCTBa pacTBOPOB.

PactBOpel ¥ B3aMMOJEHUCTBHS B pacTBOpax. Teopuu KUCIOT U OocHOBaHWMU. IIpomeccsl,
COMPOBOXKAAIOMIME O0pa30BaHME JKUIAKUX HCTHHHBIX pPAacTBOPOB  HEINEKTPOJIUTOB U
JIEKTPOIUTOB. XapakTepucTUKa  MEXYaCTHUYHBIX  B3aMMOJCHCTBHM B  pacTBOpax.
[IpencraBnenue o conpBaTanuu. KMpaeaibHble M peajbHbIE PAcTBOPHL. AKTHBHOCTB;
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K03(pPHULHMEHT aKTUBHOCTH KaK Mepa OTKJIOHEHUs] CBOMCTB KOMIIOHEHTA PEaIbHOTO PacTBOpa OT
€ro CBOMCTB B MJICAJIbHOM pacTBope. Peakiuu, npoTekaronime B pacTBopax.

Henocratrounocts Teopun Appenuyca. [IpoToHHass Teopusi KUCIOT M OCHOBaHUM;
KOHCTaHThl KHUCJIOTHOCTHU M OcHOBHOCTHM; mmkama pKa u pKB. KoncTanta aBTOompoTtonmsa
pactBoputensa. Juddepennupyomue u - HUBeNHpyoomue pactBoputenu. [lonstue 00
3JIEKTPOHHOW TEOPUH KHUCIOT U OCHOBAHMIA.

4. O0beM y4eOHOM JUCHUILINHBI

Bcero 1 cemectp 2 ceMecT
Bunbr yue6HOM paboThl B 3au. B akan. | B 3au. B akan. | B 3au. B akan.
el qacax el qacax el qacax
OO0mas TpyA0eMKOCTH
AUCHUIINHBI 110 y4eOHOMY 10 360 5 180 5 180
IUIAHY
AyIMTOpHBIC 3AHATHS: 4 144 2,22 80 1,78 64
Jlexkuun (JIek) 2,22 80 1,33 48 0,89 32
[Ipaktuueckue 3ansaTus (I13) 1,78 64 0,89 32 0,89 32
Jlaboparopusie paboTs (JIP) - - - - - -
CamocrosiTesibHast padoTa 4 144 1.78 64 222 30
(CP) 9 9
CaMocTOATEIbHOE N3YUECHHE 4 144 1.78 64 299 30
pa3aenoB AUCUUTLIMHBI ’ ’
Bua koHTpOJIA: IK3aMeH 2 72 1 36 1 36
Bcero 1 cemectp 2 ceMecT
Bunpr yueGHOI paboThI B3au. | Bactp. | B3au. | Bactp. | Bzau. | Bacp.
el gacax el gacax 8 gacax
OO0mas Tpya0eMKOCTh
AUCHUIINHBI 110 y4eOHOMY 10 270 5 135 5 135
IUIAHY
AyIMTOpHbIE 3aHATHSI 4 108 2,22 59,94 1,78 48,06
Jlexuun (JIek) 2,22 59,94 1,33 35,91 0,89 24,03
ITpakTuyeckue 3ansatus (I113) 1,78 48,06 0,89 24,03 0,89 24,03
JlabopaTtopusie paboTs (JIP) - - - - - -
CamocrosiTesibHast padoTa 4 108 1.78 48.06 222 59.04
(CP) b b 9 9
CaMOCTOSITETbHOE U3YUEHUE
Pa3/IeI0B MCILIHHb] 4 108 1,78 48,06 2,22 59,94
Bua koHTpOJIA: IK3aMeH 2 54 1 27 1 27

AHHOTanuA padoyeil MpOorpaMmbl IMCUUIIMHBI «Oprannyeckass XUMMsD)
(b.1 5.09)

1. esas AMCOMIUIMHBI — TPHOOPETEHUE CTYACHTAMU 3HAHUN O CTPOCHUU OPTaHUYECKUX
COEIMHEHU, OCHOBHBIX XUMUYECKHX CBOICTBAX PAa3IMYHBIX KIACCOB OPraHUUECKUX
COCIMHEHUI M METO/IaX MX MOJy4eHUs!, KaK MMPOMBIIIICHHBIX, TaK U J1a00paTOPHBIX.

2. B pe3yabrare wu3yYeHUH JUCHMILIMHBI OOyYalOLIMICST MO NporpamMmme
CTIEeNHATUTETA JOJIAKEH:

Obnadams cnenytouumu o6mekynbTypHbiME (OK) u oOmenpodeccrnoHabHBIMU
komnereHnusamu (OI1K):
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- CIOCOOHOCTBIO TPEACTABUTH COBPEMEHHYIO KapTHHY MHUpPAa Ha OCHOBE IEIOCTHOU
CHUCTEMBI €CTECTBEHHOHAYUYHbBIX U MaTEMaTUYECKUX 3HAHUM, OPUEHTUPOBATHCS B LIEHHOCTSIX
ObITHS, KU3HU, KyIbTypbl (OK-1);

- CIOCOOHOCTBIO K 00O0OINECHHIO, aHATU3y, BOCIPHUATHIO WH(OpPMAIUH, MOCTAHOBKE
ey ¥ BeIOopy myteit ee noctmkenus (OK-4);

- CIOCOOHOCTBIO ~ MCIOJb30BaTh E€CTECTBEHHOHAYYHbIE U WHYKEHEPHbIE 3HAHUS IS
perieHus3aaay cBoei mpodeccuonansHoit nesrenpaocta (OITK-1);

- CIOCOOHOCTBIO PabOTaTh C HAYYHO-TEXHWYECKOW M TATECHTHOM JIMTEpaTpOd M
HCIIOJIb30BATh MOJTYYCHHYI0 MH(POPMAIIUIO TIPU OCYILECTBICHUH CBOEH MpodeccrnoHalbHOM
nesitensHOCTH (OITK-4).

3namo:

— TEOPETUYECKHE OCHOBBI CTPOCHMSI M CBOMCTB Pa3jIWYHBIX KJIACCOB OPraHUYECKHX
COCIMHCHM;

— CcrnocoObl MOTYYeHHUs] U XMMHYECKHE CBOICTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX
COCIMHCHMI;

— OCHOBHBIE MEXAaHNU3MBbI IPOTEKAHUSI OPTAHUYECKUX PEaKIIUiI;

Ymems:

— MPUMEHATh TEOPETUYECKHE 3HAHWSA I CHHTE3a OPraHWYeCKHX COEOUHEHUN
Pa3JIMYHBIX KJIACCOB;

— QAHAIW3UPOBATh W TMPEJCKA3bIBaTh PEAKIMOHHBIE CBOWCTBA OPraHUYECKHUX
COCIMHCHM;

— COCTABJISITh CXEMbI CUHTE3a OPraHUYECKUX COCIMHEHNH, 3aJaHHOIO CTPOCHHS;

Braoemy:

— OCHOBaMH HOMEHKJIATyphl U KJIaCCU(PHUKALUN OPIraHUYECKUX COEANHEHUN;

— OCHOBHBIMH T€OPETHUYECKUMU MPEACTABICHUSIMU B OPraHUYECKOU XUMUU;

— HaBbIKaMH OOOCHOBAHHUS palMOHAJIBHBIX CIHOCOOOB TMONYYEHHUS OpPraHMYECKUX
BELIECTB.

3. KpaTkoe coaep:xaHue TUCUUIIHHBI

HomeHkiarypa oOpraHvdeckux coeIMHEHM. Teopuss XUMHUYECKOTO CTPOCHHS U
HacklmeHable  yrieBogoponbl (YB). Ilpupoma koBamentHoi cBs3u. Dopmynsl  JIbrouca.
@opmanbHbIil 3apsan. Oddektsl 3amecturencit. [IpomMexyTouHbIE COSIMHEHUS W YaCTHIIBI
OpPraHMYECKUX peakUMsaX. OHEpreTndyeckas auarpaMmMa peakuuu. MeXaHu3sM peaklMH.
Crepeousomepusi, €e BUIbI 1 0003HAYCHHUS.

Amudarnueckue coeauHeHus. HaceimeHHble W HEHachIeHHbIe YB.  AJkassl,
LUKJIOAJKAHbI, AJKEHBI, aJKUHBI, MOJHUEHbl (AUEeHBbI). B KaxaoM Kiacce paccMaTpUBaIOTCS
CIEyIOIINe pa3leibl: M30Mepus, HOMEHKJIaTypa, (u3MYecKhe M XHUMHYECKHE CBOWCTBA,
CHocoOBI MOTy4YeHUs1. MeXaHU3MBbI peakifii. JHepreTudyeckas JuarpaMmma peaxiuii.

Apomatudeckue coenuaerus. Teopun apomarnayHocTH. CoennHeHHsi OCH30JbHOTO psifa.

Nzomepus. Homenknarypa. CrnocoObl mosydeHus. XHUMHYECKHE CBOWCTBA. BrmsiHue
3aMecTuTeneld B OEH30JbHOM KOJIbLIE HA HAIMPaBJIEHWE U CKOPOCTh PEaKiuil 31eKTPOUIBHOTO
3aMelIeHHUSI.

l"anorenonpon3BoOIHEIE. Knaccudukarms. Homenkmnarypa. AJkui- u
AUTWITATIOTeHUIBl.ApOMaTHYeCKe  ramoreHuasl. W3omepus. Homenknatypa.  CrocoObl
nonyuenus. [IpocTpaHcTBeHHOE M 3JIEKTpOHHOE cTpoeHue. dusndeckue cBoicTBa. Peakunm
HYKJICOQWIHHOTO 3aMelieHusi W oTmierieHus. [loHsTHe HyKIeOUIHPHOCTH W OCHOBHOCTHU
peareHToB. AMOUICHTHBIE HYKJICO(PUIbHbIE PEareHTHI.

MerajutopraHu4eckue  COECAUMHEHHUs. TuUmbl  CBA3EH B DJIEMEHTOPraHUYECKUX
coemuHeHUSAX. CrocoObl TMOMy4YeHUs JIMTUW- W MarHUHOpraHWYECKUX coeAnHeHui. Peaxius
I'punbspa, mexanusMm. Peakiinu ¢ kapOOHMIEHBIME COSTMHEHUSIMU.

Crouptel. ®Denonwl. [IpocThie 3dupbl. DnokcucoemuHeHHs. AJBIETHABI, KETOHBHI.
KapOoHOBBIE KHCIIOTHI M WX MPOU3BOJHBIC. B KaXIOM Kjlacce paccMaTpUBAIOTCS CIETYIOIINE
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pasznensl: HU30MEpHsl, HOMEHKIATYpa,
Mony4yeHusi. MexaHu3Mbl peakiui.

¢u3nueckue M XUMHUYECKHUE CBOWCTBA, CIOCOOBI

Mamnonossiit 3¢up. Ilomyduenune. Ctpoenune, CH-KucnorHocts. Peakiuu koHIeHcammu
MaJIOHOBOTO 3(Hpa U MaJOHOBOM KHUCIOTHI C albJeruaamMu. AMHHOKHCIOTHL. [[ukapOoHOBbBIE

KHNCJIOTHI.
A30TcoAepKalllMEe COCAUHECHHUS.

Hurtpocoenunenusi. AMUHBI.

B kaxngom Kkiacce

paccMaTpuBaOTCS CISAYIONINE pa3Aeiibl: H30MepHs, HOMEHKIIATypa, (GU3UUECKUe U XUMUICCKHUE
CBOKMCTBA, CITOCOOBI MOJTy4YeHHSI. MeXaHU3MBbI pEeaKITUi.

A3a- 1 1Ma30CoeTNHEHUA

[Tonydyenue nHMA30COEAUHEHHMI peaKuenl AHUa30THPOBAHMS:
peakuuu u MexaHu3M. Du3MYECKHe CBOMCTBA.

MIPUMEHEHUE a30COCTUHEHUM.

4. O0beM y4eOHOM JUCHUIIINHBI

XUMHYECKHUE CBOWMCTBA.

YCIIOBHS TIPOBEIEHUS
[Tonyuenne wu

Bcero Cewmecrp III Cemectp IV
Bun yuebHoi paboTh! 3E / Ax.u 3E / Ak.4 3E / Ax.u
O01as TPya10eMKOCTb AU CITUNIJIMHBI 9/324 5/180 4/144
10 y4eOHOMY ILIAHY
AyYAUTOpPHBbIE 3aHATHS: 3,11/112 1,78 / 64 1,33/ 48
Jlexmm (Jlek) 1,78 / 64 0,89/32 0,89 /32
[Tpaktuueckue 3ansatus (I13) 1,33/48 0,89/32 0,44/ 16
JlaGopartopust - - -
CamocrositesbHas padora (CP): 3,89 /140 2,22/ 80 1,67/ 60
Jpyrue BUIbI CaMOCTOSITEILHON pabOTHI 3,89 /140 2,22/ 80 1,67 / 60
Buj KOHTpOJISI: 3K3aMeH 2/72 1/36 1/36

Bcero Cewmecrp III Cemectp IV
Brizt yae6Ho#t paboTh 3E / Actp.u 3E / Actp.u 3E/ Actp.u
O0mas Tpya10eMKOCTb IU CIHUNJIMHBI 9/243 5/135 4/108
1o y4eOHOMY IUIaHY
AyJAUTOpPHBbIE 3aHATHS: 3,11/ 83,97 1,78 / 48,06 1,33/ 35,91
Jlexumm (Jlek) 1,78 / 48,06 0,89 /24,03 0,89 /24,03
[Tpaktuueckue 3ansatus (I13) 1,33 /35,91 0,89 /24,03 0,44 /11,88
JlaGopartopust - - -
CamocrositesbHas padora (CP): 3,89 /105,03 2,22 /59,94 1,67/ 45,09
Jpyrue BUIbI CaMOCTOSITEILHON paOOTHI 3,89/105,03 2,22 /59,94 1,67 /45,09
Bua koHTpOJIA: 3K3aMeH 2/54 1/27 1/27

AHHOTaNUs padoyeil MPOrpaMmMbl JUCUMILTIMHBI
«®Pusnueckas xumus» (b1.5.10)

1. Ieab IMCHUIIMHBI — PAaCKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPABISIOIIHUX XOJIOM
XMMHUYECKOTO IpoIecca, MoKa3aTh 00JacTU MPUIOXKEHUS ITHX 3aKOHOB U HAy4YMTh CTYJEHTa
IPAMOTHO IPUMEHATh UX IPU PELICHUU KOHKPETHBIX TEOPETUYECKUX W NPAKTUYECKUX 3aj]ad,
MOHATH OCHOBHBIE KUHETUYECKUE 3aKOHOMEPHOCTH IIPOTEKaHUA XUMHUYECKUX IIPOLIECCOB U POJIb
KaTajn3a Il XUMUYECKON TEXHOJIOTUU.
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2. B pe3yabraTte u3y4YeHHUS JUCHUILUIMHBI O0y4YawIUiici MO TMporpamme

CIeNNATUTETA JOJIKEH:

Obnaoame  cnenyromumu  o0mekynbTypasiMu  (OK) u  oOmenpodeccuoHaabHbIMU
komrereHnusmMu (OI1K):

- CHOCOOHOCTBIO NPEACTAaBUTh COBPEMEHHYIO KapTHHY MUpPA Ha OCHOBE 1I€JIOCTHON CHCTEMBI

€CTECTBEHHOHAYYHBIX U MaTeMaTUYECKUX 3HAHUN, OPUECHTUPOBATHCS B LICHHOCTSIX OBITHS,

xu3HH, KyIbTypsl (OK-1);

- CIIOCOOHOCTBIO HMCIIOJIB30BaTh MAaTEMaTHUYECKHE U €CTECTBEHHOHAYYHBIC 3HAHUS ISl pEIICHUs

3aza4 cBoeit mpodeccuonansHoi nesitenbHocTr (OIMK-1);

- CIIOCOOHOCTHIO MPO(ECCHOHANBHO HCIIOJIb30BaTh COBPEMEHHOE TEXHOJIOTMYECKOe U

aHAJTUTHUYECKOe O00O0pyIOBaHME, CIIOCOOHOCTHIO K MPOBEACHUIO HAYYHOTO HCCIEIOBaHUSA U

aHaJM3y MOJYYCHHBIX TIPH ero npoBeaeHun pe3ynbraToB (OITK-2);

3nams:

— OCHOBHBIE 3aKOHbl (U3NYECKOM XHUMHH, B3aUMOCBA3b (U3MUECKUX U XUMHYECKHX
XapaKTEPUCTHK MPOLECCa;

— TyTU ONPENENICHUs BaXKHEHIIMX XapaKTePUCTHK XHUMHUYECKOTO paBHOBeCHS (KOHCTaHTHI
paBHOBECHSI, PABHOBECHOI'O BBIXOJA MPOJYKTa, CTENEHHU MPEBPAIECHUs UCXOIHBIX BEIECTB)
Y BIIMSTHHSI PA3TIMYHBIX (DAKTOPOB HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS;

— TepMOJAMHAMHUYECKOE ONMCAHUE CBOMCTB MI€aJbHBIX U HEUACATHHBIX PACTBOPOB, MOAXOAbI K
HAXO0X/ICHUIO MapIHaIbHBIX MOJISIPHBIX BETMYMH KOMIIOHEHTOB PacTBOPA.

— TEOPHIO TalbBAHUYECKUX SBIICHUI;

— TEOpUH KUHETHKH, IYTH TEOPETHUECKOro pacueTa CKOpOCTeH XMMHUYECKMX pEakUud H
OTpaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOJIOB.

Ymemp:

— TPUMEHATH TEOPETUYECKHE 3HAHWS H OKCICPUMEHTAIbHBIE METOMIbl HCCIEeIOBAHUS
(du3uUecKoil XMMHUHU NPU pelIeHUH NMPo(hecCHOHANBHBIX 3a/1a4;

— TpeacKa3blBaTh U HAXOIUTh ONTHMAJbHBIE YCIOBUS MPOBEACHUS XUMUYECKOTO Mpoliecca ¢
LEJbI0 TOJYYeHHS] MAKCUMAJIbHO BO3MOKHOTO BBIX0J1a MHTEPECYIOIIEr0 MPOIYKTa;

— TPOBOAWUTH aHANIU3 M KPUTHUYECKH OILICHWBATH MOJTYYCHHBIE SKCIIEPUMEHTAIILHBIC ITaHHEIE,
000011aTh U 1e71aTh 000CHOBAHHBIE BHIBOJIBI Ha 0a3€ MPOBEIEHHBIX OIBITOB.

— TPUMEHATH TEOPETUYECKHE 3HAHWS H OKCICPUMEHTAIbHBIE METOMIbI HCCIeIOBAHUS
GU3NYECKON XUMUU IS PEUICHHs] BOIMPOCOB, BO3HUKAMOIIUX NP HM3YUYCHUU KUHETUKU
XUMHYECKUX PEaKIUM;

— TPOBOJWUTH AHANIW3 M KPUTHUYECKH OILICHWBATH MOJTYYCHHBIE SKCIICPUMEHTAIILHBIC ITaHHEIE,
000011aTh 1 Jes1aTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OMBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETHUYECKUX METOJ0B (U3NUYECKONH XMMHUU Ui PEIICHHS
KOHKPETHBIX MCCIIEIOBATEIbCKUX 33124,

— HaBBIKAMH OIpECNICHUS] COCTOSHUS PABHOBECHSI U CaMOIIPOM3BOJILHOTO HaIpaBlICHUS
XUMHUYECKOT0 IIpoIecca;

— 3HaHUSMHU OCHOBHBIX 3aKOHOB (PM3MUECKOW XUMHUH IS COJCPKATEIBbHON WHTEpIIpEeTaluu
TEPMOJIMHAMHYECKUX PACUETOB;

— MeToJaMH OIpeeNieHus] MOpsIKa M CKOPOCTH PEeaKIMH, YCTAaHOBJICHHS JIUMHUTHUPYIOLIEH
CTaJuU U MEXaHU3Ma N3y4aeMOM XUMUYECKOU peaKIuH;

— HaBbIKAMH  COCTaBJCHHUS TalbBAaHWYECKUX OJEMEHTOB [UIsl  IleJied  OmpesesieHus
TEPMOJMHAMHYECKHUX XapaKTEPUCTUK U KOHCTAHT PAaBHOBECHS UCCIIETyeMON peaKIuy;

— 3HaHUSMU OCHOBHBIX 3aKOHOB XHMHUYECKOW KWHETUKH, BIUSHHUS PA3NUYHBIX (HAaKTOPOB
(TeMrieparypsl, 1aBIEHUS, KATAIN3aTOPa) HA CKOPOCTh XUMUYECKON PEaKITHH.

3. Kpartkoe cogep:xanue JUCUMILIMHBI
S cemecTp
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Xumuyeckass TepMOAMHAMHKA. 1-blii M 2-0i 3aKOHBI TEPMOJUHAMUKH, IOCTYJaT
[Tnanka. B3anmMoOCBs3b TEIJIOTHI, paOOTHI U M3MEHEHHsI BHYTPEHHEH SHEPrHHM B MpOIeccax ¢
y4yacTHEM HACAJIBHOTO Ta3za. Temmo€MKOCTh TBEPABIX, KUIKUX M Tra3000pa3HbIX BEIECTB.
Tepmoxumusi. Boruncnenue TemioBbIX 3(p(GEKTOB XUMHUECKUX DPEaKIHii, mpoieccoB (a30BbIX
NEepexo0B, PACTBOPEHHS M JAPYrHX (PU3MKO-XUMHUYECKUX TpoueccoB. DHeprus [ubbca u
sHeprus [‘enbmrosnpua Kak KpUTEPUM HAIPABICHUS XMMHYECKOTO Mporecca. XHUMHUYECKOe
paBHoBecue. KoHcTaHTa  XMMMUYECKOIO  paBHOBECHS M MeToabl €€  pacuéra W
SKCHEPUMEHTAIIBHOTO ONpeNeTeHUsl. PaBHOBECHBI BBIXOJA IPOJYKTA, BIMSHUE 1aBJICHHUS,
TEMIEPATYPbI, MPUMECH HHEPTHOTO ra3a Ha PABHOBECHBIM BBIXOJ. YPaBHEHUS H30TEPMBI U
n3zo0apsl Bant-T'odda.

@da3oBble paBHOBeCHS B OJHOKOMIIOHEHTHBIX cHcTemax. PazoBble MNepexonbl U
¢dazoBas quarpamma COCTOSIHHS JJIi OJHOKOMIIOHEHTHBIX CHUCTeM. TpoiHas Touka. YpaBHEHHE
Knaneiipona-Knay3snyca. 3aBUCHMMOCTb [JaBJIEHHMS HACBIILIEHHOTO IIapa OT TEMIIEpaTypBhl.
Onpenenenne TepMoarMHaAMUYeCKUx (yHKIHMN mporecca (azoBoro mepexona. Kpurudaeckas
TEMIEPATYPA.

Tepmoaunamuyeckasi Teopusi pactBopoB. Kiaccudukammst pactBopoB. CrocoObl
BBIpQXEHHUS] COCTaBa pacTBopa. llapuuanbHble MOJSpHBIE BEIMYMHBL. YpaBHeHHs | ubOca-
Miorema. Uneanpubie pactBopbl. TepMonuHaMuyeckue (QYHKIMM CMEIICHHS ISl WICalIbHBIX
pactBopoB, 3akoH Paynd. HewnneanbHble pacTBOPBI, IOJOKUTENBHBIE U OTPULATEIILHBIC
OTKJIOHEHMsI OT 3akoHa Payns. KommuratuBHble CBOMCTBAa PacTBOPOB HEJIETYYHMX BEUIECTB B
aerydeM pactBopurene. Kpuockonus, 30ymunockonus. OcMoc, OCMOTHYECKOE JaBIICHHE.

da3oBble paBHOBECHSI B MHOTOKOMIIOHEHTHBIX cHcTeMaX. /luarpaMMmbl «aaBieHHUE-
COCTaB», «TEMIIEpaTypa-CoCTaB», «COCTaB Iapa-coCTaB >KUJIKOCTU» JJs HUACAIbHBIX U
HeuJealbHBIX PacTBOpOB. 3akoHbl ['mOOca-KoHoBamoBa, Aszeorpornus. TepMUYECKUN aHaIU3.
Paznuunble THIBI TuarpaMM IIaBKOCTH. DBTeKTHKA. [IpaBuio (a3 u mpaBuio peryara.

6 cemecTp

PacTBOpbI 371eKTPOJUTOB. OnekTpoctatndyeckas teopus J[lebas-Xrokkens. Pacuer
AKTUBHOCTH U CpPEIHUX HOHHBIX KO3(G(UIMEHTOB aKTHUBHOCTU CHJBHBIX OJJIEKTPOJIUTOB B
pa30aBIEHHBIX M KOHIEHTPHUPOBAHHBIX DPACTBOPOB M PACTBOPAX YMEPEHHOW KOHIICHTPALWH.
VaenpHas 1 MOJSpHAs 3JIEKTPUYECKHE MPOBOAUMOCTH. CKOpPOCTh JBMXKEHHS U MOJBUXHOCTH
noHOB. [IpenenpHbple MOJSPHBIE AJIEKTPONPOBOJIHOCTH MOHOB. 3aKOH HE3aBUCHUMOIO JIBHKEHUS
noHoB Konbpayma. [IpumeHeHrne u3MepeHuil 3IeKTPUIECKO MPOBOAMMOCTH IJIsI ONPEIECIICHUS
CTETIEHU M KOHCTAHTHI AUCCOLHUAIINH CITA0BIX IEKTPOIUTOB.

DJIeKTPOXMMHUYECKHE CHCTeMbl (enu). DICKTPOABMKYIIAs CUJia TAIbBAHUYECKOTO
AJIEMEHTA, 3JEKTPOJHBIA MOTEHLHAN. TepMoauHamMHuuecKas T€Opus IaJIbBAHUUECKUX SIBJICHMH,
ypaBHeHue HepHcra. Dnekrpoxumuueckass ¢opmMa OCHOBHOTO YpaBHEHHUS TEPMOAMHAMUKH,
temneparypubiii kodpdunuent DJC. Dnexrponast I u Il poma, ra3oBele M OKUCIHTEIHHO-
BOCCTAHOBUTEJBHBIE  JJEKTPOAbL.  TUNBl  TaJbBAaHUYECKHUX  JJIEMEHTOB:  XHMHYECKHE,
KOHIICHTPALMOHHBIE, C IEPEHOCOM U 0€3 MepeHoca.

Xumuveckass KHHeTHKA. CKOpOCTh XMMHUYECKOM pEaKIHH, KOHCTAHTa CKOPOCTH,
HOPSIIOK U MOJIEKYJISIPHOCTh peakuuu. KuHetnka HeoOpatumbix peakuuid 1-ro, 2-ro, 3-ro u
HyJeBoro mnopsakoB. JuddepeHunanbHble W HWHTErpajbHbIE METOIbI OINpeAeTeHHs MOopsIKa
peakuuu. CnoxxHele peakuuu. [IpuHIMI HE3aBUCHMOIO MPOTEKAHUS AJIEMEHTApHBIX pEaKui.
OOpatumble, mapajulefibHble M IOCJIEIOBaTelbHble peakuuu 1-ro mopsiaka. Brnushue
TEMIIepaTypbl Ha CKOPOCTb peakiuH, NpubimxeHHoe mpasuio Baur-I'odpda. YpaBuenue
Appennyca, nuddepeHanbias U UHTErpaigbHble (OPMbI ypaBHEHUS. ODKCIIOHEHIMAJIbHAS
¢dopma ypaBHEeHHS AppeHHyca. DHEPrusl aKTUBALUHU U MIPEIPKCIOHEHIIMATbHBIN MHOKHUTEIb.

4. O0beM y4eOHOM JUCHUILINHBI

Bcero 5 cemecTp 6 cemecTp

Buabi yueOHo# padoThl
3ad4. e€11./aK. 9ac | 3a4. e1./ak.yac | 3ad. ex./ak. dac
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OO01as Tpya0eMKOCTb AU CITUTITIMHBI 12/ 432 6/216 6/216
1Mo yuyeOHOMY IVIaHY
AyIMTOpHbIE 3aHATHS: 5,34 /192 2,67/96 2,67/96
Jlexumnm (Jlek) 1,78 / 64 0,89/32 0,89 /32
[Tpaktuueckue 3ausatus (113) 1,67 / 60 0,835/32 0,835/ 36
JlaGopaTtopust 1,89 /68 0,945/ 32 0,945 /28
CamocrositesbHas padora (CP): 4,66/ 168 2,33/ 84 2,33/ 84
Bujx koHTpoOJIsi: 3a4eT / IK3aMeH 2 /7 IK3aMeH IK3aMeH
1/36 1/36
Bcero 5 cemecTp 6 cemecTp
Buabl yueOHoii padboThI 3a4. ef1./acTp. 3a4. ef1./acTp. 3a4. ef1./acTp.
gac qac gac
O01as Tpya0eMKOCTb AU CITUNITIMHBI 127324 6/162 6/162
1o yuyeOHOMY IVIaHY
AyIMTOpHbIE 3aHATHS: 5,34 /144 2,67/72 2,67 /24
Jlexumm (Jlek) 1,78 /48 0,89 /24 0,89 /27
[Tpaktuueckue 3ausatus (I113) 1,78 / 48 0,89 /24 0,89 /24
JlaGopaTtopust 1,78 /48 0,89 /24 0,89 /24
CamocrositesbHas padora (CP): 4,66 /126 2,33/63 2,33/63
Bujx koHTpoOJIsi: 3a4eT / IK3aMeH 5 /54 IK3aMeH IK3aMeH
1/27 1/27

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIJIMHBI
«IToBepxHOCTHBIE sIBJIEHUSA U AucniepcHble cuctemb» (b1.b.11)

1. I.Ie.m; AUCIHUIIJIMHBI — O3HAKOMJICHUC CTYACHTOB C OCHOBaMH TEPMOIAWMHAMHKHU
MOBCPXHOCTHBIX SIBJIGHI/Ifl, crocobamu MOJIYYCHUSA U BaKHEHUIITUMH CBOMCTBaMH AUCTICPCHBIX

CHCTEM.

2. B pe3yabrare u3yYeHMS JUCHHUILINHBI

crenuaJauTeTa 10J2KCH:

o0yyaomuiicds N0 mporpamme

obnadamys CIEAYIOIIUMU KOMIIETCHIIUAMU:
-CIOCOOHOCTBhIO  TPOGECCHOHANBHO  HCIOJIB30BaTh  COBPEMEHHOE  TEXHOJOTHYECKOe U
AHAIUTUYECKOE O0OpYyIOBaHUE, CIIOCOOHOCTHIO K MPOBEACHUIO HAYYHOT'O HCCICAOBAHUS U
aHaJM3y MOJYYCHHBIX IIPH €ro npoBeneHnu pe3ynbTaToB (OIIK-2).

3Hamu:
OCHOBHbBIE€  TOHSTHSI U  COOTHOLIEHUS  TEPMOJMHAMUKUA  TOBEPXHOCTHBIX  SIBJICHUUI
(TepMoaMHAMUKA TOBEPXHOCTHOTO CJIOS;, aJare3usi, CMAuyWBaHHE M PACTCKAHUE KHUIKOCTEH;
JTUCTIEPCHOCTh U TEPMOJMHAMHYECKHE CBOICTBA TeJ; aJcopOIus Ta30B U MapoB, aacopOuus u3
pacTBOpOB);
OCHOBHBIE METO/IbI MOJYYEHHS TUCIIEPCHBIX CUCTEM;
OCHOBHBIE€ CBOMCTBA JUCHEPCHBIX CUCTEM (3JIEKTPONOBEPXHOCTHBIE CBOWCTBA; KUHETUUYECKUE U
ONTHUYECKHE CBOMCTBA; CBOMCTBA PaCTBOPOB KOJJIOMIHBIX TOBEPXHOCTHO-AaKTUBHBIX BEILIECTB);
OCHOBHBIC TIOHATHS U COOTHOIIEHUS TEOPUN arperaTUBHON YCTOMYMBOCTH W KOATYISILUU
10 OOHBIX TUCTIEPCHBIX CHCTEM;
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OCHOBHBIE 3aKOHOMEPHOCTU CTPYKTYPOOOpa30BaHUS U PEOJOTHYECKHE CBOWCTBA TUCIEPCHBIX
CHCTEM.

Ymemo:
MPOBOJIUTh  pacueThl C  HCIOJIB30BAHMEM OCHOBHBIX COOTHOIICHHH  TEPMOJUHAMHKHU
MOBEPXHOCTHBIX SIBJICHHUI U PACUEThl OCHOBHBIX XapaKTEPUCTHUK JAUCIIEPCHBIX CUCTEM.

Brnaoems:
METOJJaMU U3MEPEHHS MOBEPXHOCTHOTO HATSDKEHHUS, KPAaeBOTO YIJia, BEIWYUHBI aacopOIMU U
VACIbHOW TIOBEPXHOCTH, BSA3KOCTH, KPUTHYECKOM KOHIICHTpAIMH MHIIEII000pa30BaHMsI,
AIIEKTPOKMHETHUYECKOTO TMOTEHIMANIa; METOAaMH TPOBEICHUS TUCIICPCHOHHOTO aHallu3a,
CHHTE3a IUCTIEPCHBIX CUCTEM U OIEHKH MX arperaTUBHOW YCTOMYHMBOCTH.

3. KpaTkoe coaep:xaHue TUCUUIIHHBI
Mooyns 1. I[Ipeomem u npusHaxu 06veKmos KoJIIOUOHOU XUMUU

Konnounnas xumust - HayKa 0 MOBEPXHOCTHBIX SIBJICHUSAX U AUCIEPCHBIX cucteMax. OCHOBHbBIE
IPU3HAKU JUCIEPCHBIX CUCTEM - F€TEPOT€HHOCTb M JUCIEPCHOCTh; MOBEPXHOCTHASI SHEPTUS;
KOJIMYECTBEHHbIEC XapaKTePUCTUKU aAuctiepcHocTH. Kitaccuukanusi TuCepCHbIX CUCTEM.

Mooyne 2. Tepmoounamuka no8epxHOCMHbIX AGIEHUL
OO0mas xapakTepUCTHKAa TMOBEPXHOCTHON sHepruu. [I0BEepXHOCTHOE HATSDKCHHE. YpaBHEHUE
I'n66ca - TempMmronbua A BHYTPEHHEH YIENbHOW MOBEPXHOCTHOW SHepruu (TOIHOM
MTOBEPXHOCTHOM YHEPTHUN).
Metox u30biTkOB ['m06ca. dynnameHranspHOEe ancopOIMoHHOe ypaBHeHue ['mb6ca. YactHoe
BbIpakeHHe ypaBHeHUsi ['nO6ca. IloBepXHOCTHO-aKTUBHbIE W TOBEPXHOCTHO-MHAKTHUBHBIC
BELIECTBA.
Anresuss m koresus. YpaBHenuwe Jlrompe myis pabotsl anresun. CMaumBanue, 3akoH FOHTa.
VYpasuenue [lronpe-FOnra. Pacrexkanue >xuakocteit, kKoappuuueHT pacrekanus no ['apkuHcy.
Dddext Mapanronu, npaBujio AHTOHOBA.
IIpaBuno ¢a3 I'm6bca m nucnepcHOCTb. BimsHue KpUBHU3HBI MOBEPXHOCTH HAa BHYTPEHHEE
nasnenue ten (ypaBHenme Jlamnaca). Kamunnspasie sBinenus. YpaBHenue KenbBuna. Brnusaue
JUCIIEPCHOCTH HA paCTBOPUMOCTH, KOHCTAHTY PAaBHOBECHSI XUMUYECKON PEaKLMH, TEMIIEPATypPy
¢dazoBoro nepexoa.
MeTtoapl  TONMY4YeHUsT  JUCHEPCHBIX  CHUCTeM. YpaBHeHue PeOunzmepa ansi  paboThI
nuctnieprupoBanus. Dddext PeOunaepa. ['oMoreHHas u rereporeHHass KOHJIACHCAIMS. DHEPTHUS
I'n66ca o6pazoBanus 3apoibiiia HOBOH (a3bl. Kunetnka o0pa3oBaHus HOBOU (ha3bl.

Mooynv 3. Aocopbyuonnvie pagnosecus
[Ipupona ancopOLUMOHHBIX CHII. AIcOpOLMs ra30B U NApOB HA OJHOPOIHON MOBEPXHOCTHU. 3aKOH
I'eapu. Monens u ypaBHenue Jlenrmropa. Teopust mosmmMonekysipHon agcopouun bpyHayapa,
Ommera, Temnepa (BOT). Onpenenenue ynenpHoi nosepxHoctu Mmetogom bOT.
AncopOuusi Ta30B M MapoB Ha MOPUCTHIX Marepuanax. Kmaccudukamus mop mo JlyOmHuHY.
Teopuss kanuyuIApHOM KOoHIeHcauuu. Pacuer uHTerpanbHON U audQepeHnnanbHO KpUBBIX
pacnpenenenus oobeMa op Mo pazMepam.
AncopOmust Ha  MHKPONOPUCTBIX — MaTepHajax. ITorenunansHass Teopus  IlonstHu.
Xapaktepuctuueckass KpuBas ancopOumm. OO0oOmeHHoe ypaBHeHHE Teopu J[yOuHmHA
00BEMHOT0 3aI0JIHEHUS] MUKPOTIOp, ypaBHeHue [lyonnuna - PagymikeBuya.
AncopOnusi MOBEpXHOCTHO-aKTUBHBIX BemiecTB. [IpaBmio Jlrokmo - TpayOe. 3aBucuMOCTh TI0-
BEPXHOCTHOI'O HATSDKEHHMS OT COCTaBa pacTBopa. YpaBHeHue IlIMImKOBCKOro. YpaBHEHUS
COCTOSIHHSI Ta3000pa3HbIX MOBEPXHOCTHBIX (a1COPOIMOHHBIX ) TUIeHOK. Beckl JIeHrmiopa.

Mooy 4. Dnexmpuueckue sA61eHUsL HA NOBEPXHOCIU
Mexanusmbl oOpa3zoBaHus JOBOMHOTO 3Jektpuyeckoro cios ([JI9C). YpaBuenus Jlummmana.
Onexrpokanwuisipable  Kpusble. Teopun crtpoenus JIOC. Pemenue ypaBHenus Ilyaccona-
bonwsimana st nuddysnoit wactu JI9C. JIDC mo teopun llITepHa, mepesapsiika moBepXHOCTH.
ONEKTPOKMHETUYECKUE SIBICHHUS, JIEKTPOKUHETUUECKUN NTOTeHIal. Y paBHeHue I enpMmrosbia-
CMOITyXOBCKOTO JUIsl 3IEKTpOOCMOca U 31eKTpodopesa.
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Mooyne 5. Kunemuueckue c8oticmea OUCHEPCHbIX CUCMeEM
CBsI3b CKOPOCTH OC@KJEHHUS YaCTHIl C WX pa3MepoM. YcioBus cobmtonenusi 3akoHa CTokca.
CenuMeHTAllMOHHBIM aHAIU3 MOJUIUCIEPCHBIX cUCTeM. KpuBble pacnpeneieHHsl 4acTHl] IO
pasmepam. Ilpupoma OpoyHOBCKOro MABWXEHHS. 3akoH OWHImTelHa - CMOJIYXOBCKOTO.
CrnenctBust u3 Teopun OpoyHOBCKOro jBwkeHHs. CeauMeHTanroHHO-Au((y3noHHOE
paBHOBECHE, TMIICOMETPUYECKUN 3aKOH.

Mooynb 6. AepecamusHnas ycmonuyugocmy u Koa2yiayus OUCHEePCHbIX CUCmeM
CenvMeHTallMOHHAsT M arperaTuBHas ycroiumBoctu cucteM. JlnogunbHble U nu0(poOHBIE
cucrembl. Kputepuit muodpunsHoctn no PebGunnepy - Llykuny. JlnodunbHble aucnepcHbie
cucreMsl. Knaccudukanus moBepXHOCTHO-aKTHBHBIX BELIECTB. TepMOAMHAMHUKA U MEXaHU3M
mutesuooopazoBanus. Crpoenne muteint [IAB. Comoounusanus. Kpurndeckas KOHIIEHTpaus
MUIIEIUI000pa30BaHMsl, METO/BI €€ OIPEICIICHUS.

JInopoOHbIe aucriepcHble CUCTEMBL. DaKTOPbl YCTOWYMBOCTH JHO(OOHBIX cucteM. bricTpas u
MemyeHHas koarymsauus. Kunetnka koarymsuuu 1o CMOIyXOBCKOMY. 3aBHCHMOCTH 4YHCIIA
YacTUIl pa3HOro Mopsaka oT BpeMeHH. OCHOBHbIE MOJIOKEHUA Teopuu J[lepsruna, Jlannay,
®epes, Opepoeka ([JJIDPO). PacknuHuBarmee aaBieHHe U ero coctapistonme. Oomiee
YPaBHEHHE MJI 3HEPIMM B3aUMOACHMCTBMSI JUCHEPCHBIX YacTHl. IloTeHLManbHBIE KpUBBIE
B3aUMOJICUCTBUS YacTull. HelTpanu3zanumoHHass M KOHUEHTpalMoHHas koaryisanus. [IpaBuio
[ynsue - I'apau.

Mooyne 7. Cmpykmypoobpaszosanue u CmpyKmypHO-mexanuieckue ceocmed

OUChepCHbIX cucmem
Tunsl cTpykTyp, O0Opa3yroIMXCsi B JAUCHEPCHBIX CHCTEMax. B3auMocBsi3p MeXIy BHIOM
NOTEHLMAIBHON KpuBOH B3aumosencTBus yactull (o teopuu JJIPO) n TUIIOM BO3HHKAIOIIMX
CTpykTyp.  KoarylsiiMOHHO-TMKCOTpPONHBIE ¥ KOHJEHCAMOHHO-KPHCTAJUIN3ALMOHHBIC
CTPYKTYpBHI.
Peosornueckuii MeTO MCCIENOBAHUS IUCHEPCHBIX CUCTeM. OCHOBHBIC MOHATUSA U MICAJIbHBIC
3aKOHBI pEOJIOruU. MOIeIMpOBAHNE PEOJIOTUYECKUX CBOMCTB TEl.
Knaccugukanus QucnepcHbIX CUCTEM IO CTPYKTYPHO-MEXaHHYECKMM cBoiicTBaM. Bs3kocTs
JKUJKUX arperaTuBHO YCTOWYMBBIX JUCHEPCHBIX CHUCTEM. YpaBHeHus OuHuTelHa, Illtay-
nuHTepa, Mapka - XayBuHKa. Peosornueckue cBOMCTBA CTPYKTYPUPOBAHHBIX KUAKOOOPA3HBIX U
TBEP00OPA3HBIX CUCTEM.

4. O0beM yueOHO# JUCHMIIJIMHBI

Oo0bem
Buabl yueOHo# padoThl
B 3aueTHBIX B akageMuueckux
eIMHUIIAX yacax
O01mas Tpya10eMKOCTb IU CIIUNIJIMHBI 5 180
1Mo yueO0HOMY ILIAHY
AyIMTOPHBbIC 3AHATHS: 1,78 64
Jlexmmm (Jlek) 0,89 32
[Tpaktrueckue 3anstus (113) 0,89 32
JlaGopaTopusie paboTs (JIP) - -
CamocrositesbHas padora (CP) 2,22 80
[TonroroBka Kk 1a00paTOpHBIM paboTam 1,39 50
JIpyrue BUIBI CaMOCTOSITETLHON paOOTHI 0,83 30
Buj uTOroBOro KOHTPOJIsi: IK3aMeH 1 36
Oo0bem
Buabi yueOHo# padoThl B 329eTHEIX B acip.
eIMHUIIAX yacax
O01mas TpyA0eMKOCTb IV CIIUNIJIMHBI 5 135
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1Mo yueO0HOMY ILIAHY

AyIMTOPHBIC 3AHATHS: 1,78 48,06
Jlexmmm (Jlek) 0,89 24,03
[Tpaktrueckue 3anstus (113) 0,89 24,03
JlaGopaTopusie paboTs (JIP) - -
CamocTtositesqbHas padora (CP) 2,22 59,94
[TonroroBka Kk 1a00paTOpHBIM paboTam 1,39 37,53
JIpyrue BUIBI CaMOCTOSITETLHON paOOTHI 0,83 22,41
Bua MTOroBOro KOHTPOJIA: IK3aMeH 1 27

AHHOTanuA padoyeil NPOrpaMmbl AUCHUNIHHBI
«Anamntnuyeckas xumus» (b1. b.12)

1.Iesb TUCUMIVIMHBI - TPUOOpPETEHHE 00YUYAIONIMMUCS 3HAHUI M0 OCHOBHBIM T'pyIIamM
METOJIOB XMMHUYECKOT0 aHajiu3a, HauboJjiee IIUPOKO MPUMEHSEMbIX B MPOMBIIUIEHHOCTH U
HCCJIEIOBATENLCKOM paboTe, a TakKe KOMIIETCHIIMH, HEOOXOIUMBIX XHMHKAM-TEXHOJIOTaM BCEX
CHEIMAIbHOCTEH ISl pellIeHrs] KOHKPETHBIX 3a/1a4 XUMHUYECKOTO aHaTN3a.

2. B pesyabTare HM3y4YeHHsl Kypca «AHAJIMTHYECKAss XMMH» O0ydaloIUiics IO
NnporpaMMe cneuuaJInuTeTa J0JKeH:
obnadamyp CIEAYIOIIUMU KOMIIETCHIIUAMU:

- CIIOCOOHOCTBIO HCIIONIB30BaTh MATEMaTHUYECKHE U €CTECTBEHHOHAYYHBIC 3HAHUS ISl PEIICHUs
3aza4 cBoeit mpodeccuonansHoi nesitenbHocTr (OITK-1);

- CIIOCOOHOCTBIO MPO(ECCHOHANBHO HCIIOJIb30BaTh COBPEMEHHOE TEXHOJIOTMYECKOe U
AHATUTUYECKOE O0OpYyIOBaHHE, CIIOCOOHOCTHIO K MPOBEACHUIO HAYYHOT'O HCCICAOBAHUS U
aHaJM3y MOJYYCHHBIX IIPH €ro npoBeneHnu pe3ynbTaToB (OIIK-2).

3Hamu:

OCHOBHBI€ MTOHATHS, TEPMHUHBI, METObI U IPUEMBI KAUECTBEHHOTO U KOJIMYECTBEHHOTO
XUMHYECKOTO aHaJIM3a, TEOPUI0 XUMHUYECKHX U (PU3NKO-XMMUYECKUX METOJOB aHaJIN3a,
MPUHITUIIBEI pa0OTHl OCHOBHBIX TPUOOPOB B (PU3UKO-XUMHUYECKUX METOIaX.

Ymemns:

IPUMEHSTh MPUOOPETEHHbIE MPAKTHUYECKUE HAaBBIKU B MPO(ECCHOHATBLHOU NEATENbHOCTH IS
pelieHusT KOHKPETHBIX 3a/ay; BJaJETh: MOHMMAaHHMEM LEJNed M aJrOpUTMOB XHUMHYECKOTO
aHaJIM3a, CIoco0aMu pelIeHUs] aHAIUTUYECKUX 3a/1a4, OLIEHKON BO3MOXKHOCTEH Ka)/10ro MeToa
aHajn3a, OCHOBaAaMHU METPOJIOTMUECKOW OILEHKH Pe3yJbTaTOB KOJUYECTBEHHOTO XUMHUYECKOTO
aHaM3a

Braoemy:

MOHMMAaHUEM LeJIeH U aJTOPUTMOB XMMHUYECKOT0 aHAJIN3a, CIOCO0aMU pelIeHHUs] aHATUTUHYECKIX
3a/1a4, OLEHKOM BO3MOXKHOCTEH Ka)KJJ0r0 METOJa aHaIn3a, OCHOBAMU METPOJIOTMYECKON OLEHKH
Pe3yNbTaTOB KOJIMYECTBEHHOTO XMMHUECKOT0 aHAIN3A.

3. Kparkoe comepxkanue 11 CHUNIHHBI

Beenenue. Ilonstne 00 anHamuThyeckod xumun (AX) Kak O CHUCTEME 3HaHUH,
MO3BOJISIIONIEH YCTAHOBUTh KaYECTBEHHBIM M KOJIMYECTBEHHBIM COCTaB BellecTBa. 3agaud AX.
AHaTUTUYECKWA CUTHAJI KaK HOCHUTENh KauyeCTBEHHOW M KOJWYECTBEHHOW HHOpMaIu 00
o0bekTe ananuza. [loHsTHe 0 mpoboorbope M mpobomoaroroBke. OCHOBHBIE TpeOOBaHMA,
OpeIbsABIsiEMble K METOAaM XUMHUYECKOTO aHalu3a. YCIOBHS BBIIIOJHEHUS OIpPEIeICHUN.
AHanutrueckas (opMa, aHATUTHYECKHE MPU3HAKUA. AHATMTHYECKHE KIIaCCU(PUKAIUN KaTHOHOB
Y aHHOHOB.

Cucrematnueckuii u JpoOHBIA aHamu3. CoOBpeMEHHBIE METONbI HISHTU(DUKAINN
3JIEMEHTOB U coeiMHeHU. OpraHnveckie aHaJUTHUYECKUE PeareHThl B aHAIN3€ HEOPraHUYECKUX
BelecTB. PaBHOBeCHs B aHAJIMTUYECKUX T'OMOI€HHBIX M TeTepOreHHbIX cuctemax. OCHOBHBIE
TUTIBl PEakiuid, MpuMeHseMbIX B AX (KHCIOTHO-OCHOBHOE B3aUMOJICHCTBHE, OKHCIICHHE-

40



BOCCTAHOBJICHHE, KOMILIEKCOOOpa3oBaHue, ocaxaeHue). Onucanne paBHOBECHS aHATUTUICCKHIX
peaKIuii ¢ MOMOIIBI0O KOHCTAHT PAaBHOBECHs. YUeT MOOOYHBIX PEaKIMil ¢ MOMOIIBIO ammapara
YCIIOBHBIX KOHCTaHT paBHOBecus. lCMonb30BaHHE YCIOBHBIX KOHCTAHT pPaBHOBECHUS MJiA
ONTUMU3ALMH AHAJTUTUYECKUX PEAKIMM W MPAKTUYECKUX YCIOBHM MX BBINOIHEHUS. OCHOBBI
METO/IOB KOJUYECTBEHHOTO XHWMHUYECKOrOo aHaiau3a. MeToJbl KOJIMYECTBEHHOTO aHaju3a.
TpebGoBanus, mnpeabsBIseMble K XUMHYECKUM pEAKUHUsAM, HCIOJIb3YEMbIM B XHUMHUYECKOM
aHajau3e. OTambl KOJMYECTBEHHOro aHanu3a. [loHsATHE O TrpaBUMETPUYECKOM aHaJIU3e.
TeopeTnyeckre OCHOBBI TUTPUMETPUUECKOTO aHanuza. I[Ipuembl TUTpoBaHus. Pacuersl B
TuTpuMeTpun. ['padudeckoe oToOpakeHue mporecca TUTpoBaHus. CKauoK TUTPOBAHUS, TOUKA
SKBUBAJICHTHOCTH, KOHEYHAs] TOUKAa TUTpOBaHUs. [IlepBuuHble 1 BTOpUYHBIE CTaHAApPTHL. MeTon
KHCIIOTHO-OCHOBHOTO THUTPOBaHUSA. BBIOOp KHCIOTHO-OCHOBHOTO HWHAMKaTopa. I[lpumepsl
omnpeneneHuid. MeTonbl OKUCIUTENbHO-BOCCTAHOBUTEIBHOTO TUTPOBaHUSA. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIN NOTEHIMA. DaKTOPHI, BIUSIONIME HA €r0 BEIMYuHYy. Y paBHeHue HepHera.

[lepmanranatomerpust. Momomerpust. ONTHMH3ALES YCIOBHII OmpemenceHus. Mertox
KOMIUIEKCOHOMETpUYECKOro TUTpoBaHus. OCOOCHHOCTH peakiuii KOMIUIEKCOOOpa30BaHUs
(xemaTtooOpa3oBanusi) HWoHOB MeTamwioB ¢ DJJITA. Bpibop ONTUMaIbHBIX  yCIOBUH
KOMIJIEKCOHOMETPUYECKOTO  TUTPOBaHUA.  TUTpOBaHME MO  METOAY  OCAXKJICHUA.
Mertponoruueckass OLEHKa pPE3yJbTaTOB aHainu3a. MHAMKATOpHBIE W WHCTPYMEHTAJIbHbBIC
CIOoCcOOBI YCTAHOBJICHUS TOUEK SKBUBAJICHTHOCTH.

BBenenuve B ¢u3uko-xuMHUeCKUe (MHCTPYMEHTAJIbHBIE) METOAbl XUMUYECKOIO aHalu3a
(MMXA-OXMA). Knaccubpukamus (PpU3NKO-XUMUYECKHX METOJOB aHAW3a. AHAIUTUYECKUN
CUrHall Kak uH(popmaTtuBHass (QYHKIMS COCTaBa BellecTBa. MeToAbl KOJMYECTBEHHBIX
m3Mepennit B ®XMA, uX XapakTepuUCTHKA. AHAIUTUYECKUE U  METPOJIOIMYECKHE
XapaKTEPUCTUKH METOIUK ONPEIEICHUS.

4. O0beM y4eOHOM JUCHUILINHBI

B 3a4eTHBIX B

Buabl yueOHoii paboThI eIUHHUIAX aKaJeMHYeCKUX

yacax
O0umas Tpy10eMKOCTh 4 144
AUCHUILIHHBI 110 Y4eOHOMY IUIAHY
AyZIUTOpPHBIE 3aHATHSL: 1,78 64
Jlexumm (Jlek) 0,45 16
JlaGopatopusie pabotsl (JIP) 1,33 48
CamocrosiTesibHast padoTa
(CP) 2,22 80
CaMOCTOSITETbHOE U3YUEHUE 2.2 20
pa3ienoB AUCIUTIINHBI
Buja uTOoroBOro KOHTpoOJIsi: 3a4eT

B 3aueTHBIX B acTtponom.

Buabl yueOHoM padoThI eMHULaX yacax
O0mast Tpy10eMKOCTh 4 108
AMCUMILUIMHBI 10 Y4e0HOMY IJIAHY
AyIUTOPHBIE 3aHATHUS: 1,78 48,06
Jlexumm (Jlek) 0,45 12,15
JlaGopatopusie pabotsl (JIP) 1,33 35,91
CamocrosiTesibHast padoTa
(CP) 2,22 59,94
CaMOCTOSITENIbHOE U3YUEHUE 2,22 59,94
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pa3ienoB AUCITUTIINHBI
Buja uToroBoro KOHTpOJIsi: 3a4eT

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIJIMHBI
«n:kenepuas rpagpuka» (b1.b.13)

1. Henp AUCHUILUIMHBI - HAYYUTHh CTYJCHTOB BBHINONHATH W YHUTATh YEPTEKHU IIO
MpaBWIaM M YCIOBHOCTSIM cornacHo crangaptam ECKJI.

2. B pe3yabrare wu3yYeHUsl AUCHHUILUIMHBI O0y4YawIuiicd N0 mporpamme
CIeNNATUTETA JOJIKEH:
obnadamys CIEAYIOIIUMU KOMIIETCHIIUAMU:
- CIIOCOOHOCTBIO K OO0OOILICHMIO, aHAJIN3Y, BOCHPUATHIO HWH(POpPMAlMU, MOCTAHOBKE LEIH U
BBIOOpY myTel ee noctmwkenus (OK-4).

3Hamu:
- CI0COOBI OTOOpaKEHUS TPOCTPAHCTBEHHBIX (POPM Ha TIJIOCKOCTH;
- MpaBWJIa U YCIIOBHOCTH TIPU BBITIOTHEHUH YEPTEKEH;
- BUJIbI U3/€NIUN U KOHCTPYKTOPCKUX IOKYMEHTOB;
- Ha YPOBHE MPECTABICHUS XapaKTEPUCTHKN (OPMBI U TIOBEPXHOCTHU H3ACIHUH.

Ymems:
- BBITIOJIHATh ¥ YATATh YEPTESIKU TEXHUUECKUX U3JICTHI C yUeTOM JEHCTBYIOIIUX CTAHIAPTOB;
- BBIMIOJIHATD U YATATh CXEMbI TEXHOJIOTHYECKHX MPOIIECCOB;
- HCTIOJIB30BAaTh CPEACTBA KOMITBIOTEPHOU IpadUKH JIJIsl U3TOTOBIICHUS YEPTEIKEH;

Braoemy:
- crocobaMu U pueMaMu U300pakeHus IPEAMETOB Ha TIOCKOCTH;
- rpaduueckum nakerom «Kommacy.

3. Kparkoe comepxanue Q1M CHUIIIHHBI:
Mooynwv 1. U30enue u koHcmpykmopckue 00KyMeHbl.
3HAKOMCTBO C BHUJAMH U3JEIHA M KOHCTPYKTOPCKHX JIOKYMEHTOB, CXEMBL. ApMarypa
TpyOOIIPOBOJIa HM3Yy4YCHHE pPe3b0, PE3bOOBBIX H3IEIUN M BBITOJHEHHE SCKH30B U UYEPTEXKEH
JeTanei ¢ pe3b0oil.
Mooynw 2. Coedunenue demaneti .
CrangaptHbeie pe3b0oBbIe U3enus U coequHeHus. CoequHeHne neTaneld 0OITOM M IIMHIBKOM.
Pe3nOoBbie TpyOHble coeauHeHus. llankoBele coenuHeHusl. DnaHLEBbIE COEAWHEHUS.
Hepaszbemusle coeaunenus aeraneii . [ 'eomeTpuueckne XapakTepUCTHKH (OPMBI M TIOBEPXHOCTH
1763 (15178
Mooyns 3.Yepmedicu cOopounbix eOunuy. Inemenmsl KOMNbIOMEPHOU ePAPUKU.
[IpaBuna BeimoaHeHUsT W odopmieHUs cOopoyHOro uepTeka. JleTalMpoBaHue depTeken
COOPOYHBIX €IUHUI]. DIEMEHTHI KOMITBIOTEPHOU rpaduku.

4. O0beM y4eOHOI TUCUMIIJIMHBI:

Bunsl yueOHoii paboThI B  3agerHbix | B aKazeM.
eIMHULIAX yacax
O0masi TpPyA0eMKOCTh AMCUMILUIMHBI MO Yy4eOHOMY 4 144
IUIAHY
AyIMTOpHbIE 3aHATHS: 1,33 48
Jlexuunu (Jlek) 0,44 16
[Tpaktuueckue 3ausatus (113) 0,67 24
JlaGopaTopus 0,22 8
CamocrositesbHas padora (CP): 2,67 96
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Bua koHTpOJIA: 3aUeT ¢ OLEHKOM - -
Buabi yueOHo# padoThl B 3a4yernsnix | B aCTPOH.
eIMHUIAX yacax
O0masi Tpya0eMKOCTb IMCHUIUVIMHBI IO Y4eOHOMY 4 108
TUIAHY
AyaMTOpHbIE 3aHATHS: 1,33 35,91
Jlexuuu (Jlek) 0,44 11,88
[Tpaxtuueckue 3ausatus (I113) 0,67 18,09
JlaGopaTopus 0,22 5,94
CamocrositesbHas padora (CP): 2,67 72,09
Bua koHTpOJIA: 3aUeT ¢ OLEHKOM - -

AHHOTANUA Y4eOHOI NMPOrpaMMbl JTUCUMUILINHBI
«Mexanuka» (b1.b.14)

1. Heap DMCUMIUVIMHBI - HAYYUTh CTYIEHTOB TBOPYECKOMY IMOAXOAY K BBHITIOJTHEHHIO
WHXEHEPHBIX PacdyeTOB Ha MPOYHOCTH, KECTKOCTh M YCTOMYMBOCTH JIEMEHTOB KOHCTPYKIIHH,
JeTalieil ¥ y3JI0B MAIllMH U amiapaToB.

2. B pe3yabTrare wu3y4YeHUS JUCUMILJIMHBI
CHenuaJINTeTAa T0JIKEeH:

0b1a0ams CIETYIONTUMA KOMIICTCHITUSMU:

- CHOCOOHOCTBIO WCIOJIB30BaTh MaTEeMATHYECKHE, €CTECTBEHHOHAYUHBIE U WHKCHEPHBIC
3HAHMS I peIIeHUs 3a/1a4 cBoei mpodeccuonansHoi aestenbHocty (OITK-1).

3name:

—OCHOBHBIC YPaBHEHHUS W METOJIbI DPEIICHUS 3a/lad CONPOTHUBIICHHUS MAaTEpPHAIIOB M
JIeTaje MalllnH;

—OCHOBHBIE METO/BI PACUETOB HA MPOYHOCTbH, JKECTKOCTh U YCTOWYUBOCThH AJIEMEHTOB
KOHCTPYKIUN MaIllvH U anmnaparos;

—OCHOBBI TEOPHUM pacuera JeTaJed W Y3J0B MAIIMH M allapaToB XHUMHYECKON
TEXHOJIOTHH.

Ymemn:

—TPOBOJUTH PAacUeThl 3JIEMEHTOB KOHCTPYKLHMM Ha OCHOBE METOJIOB CONPOTHUBIICHHS
MaTepHuasoB;
— pPacCUUTHIBATh M KOHCTPYHUPOBATH JETAM MAIIIUH MO0 UCXOTHBIM JaHHBIM;

o0yyamoumuiicsi 1o mnporpaMmme

—MPOMW3BOAWTH pacuyeThl IO OCHOBHBIM KPUTEPUSM pabOTOCIOCOOHOCTH U
KOHCTPYHPOBAHUS JeTaJIeii MaIluH.
Braoemeo:

—HaBbIKAMU pacyeTa CONPOTUBJICHUS MAaTEPUAJIOB AaHAIUTUYECKUMU METOIaMU;

—HaBbIKaMM BbIOOpA MAaTE€pHUAJIOB IO KPUTEPHUSIM ITPOYHOCTH;

—pacueTaMy THIIOBBIX JETAlCd MAaIlUH, IOJb3YsACh CIPAaBOYHON JIUTEPATYpoOu U
I'OCTamn.

3. KpaTkoe coniepkanne QUCIUTIIIAHBL:

1. BBenenue
Ponp mpenmera «llpuknagnas MexaHuka» B (OPMHPOBAHMM WHXKEHEpAa XHUMHMKA-TEXHOJIOTA.
«[IpuknagHasi MexaHuWKa» KaK OCHOBa Jid MOHUMaHUS paboThl, ycTpoWcTBa U Oe3omacHOU
SKCILTyaTalluu 060py,Z[OBaHI/I$I XUMHYCCKOI'O IMPOU3BOACTBA.

2. Moayas 1 «Onpenesienue peakuuii onop. PacrszkeHue-coxxkaTuey.
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Pazgen 1.1. Onpenenenrie peakiuii omnop.

AOGCOTIOTHO TBEPJOE TE0. DNEeMEHTHI CTaTUKU. OCHOBHbBIE OHSTHSA. AKCHOMBI CTaTUKH.
VYpaBuenust paBHoBecHsi. CBsI3U U UX PEaAKIUU.

Paznen 1.2. Pactsxenune-cxartue.

OcHOBHBIE JOMYIIEHUS W TPUHLHUIBI CONPOTHBIICHHUS MarepuanoB. Meroa cedeHui.
Hampsoxkenus, nedbopmanuu u mnepemenieHus. 3akoH ['yka. Iloctpoenue asmrop
BHYTPEHHUX YCWJIUH, HalpsDKEHUH M mepemelieHui. CTaTUYeCKU OIpeneIuMble U
CTaTUYECKM HEOIpeaenuMble 3aJadyd. JluarpaMMbl pacTsSKEHUs I IUIACTHUYHBIX M
XPYINKUX MATE€pUaJIOB M HMX XapakTEepUCTHKU. Jlomyckaemble HaNpshKEHUs. Y CIOBUE
MIPOYHOCTH TIPH PACTSHKEHUU (CKATUH).

3. Moayas 2 «Kpyuenune. U3ruo».

Paznen 2.1. Kpyuenue.

3axon ['yka npu casure. Buyrpennue cuioBsie hakTopsl pu KpyueHuu. Hanpspkenus B
CTEPKHSX KPYIJIOTO C€YEHUs. Y CIIOBUE MPOYHOCTH ITPU KPYUEHHUH.

Paznen 2.2. U3rud.

['eomeTpuyeckne xapakTepUCTHKU TIOCKUX cedeHUU. [loHsATHEe YUCTOro U MONepevyHoro
u3ruOoB. IIpaBuina MOCTPOEHUS SIIOpP TMOMEPEYHBIX CHI M W3THOAIOIIUX MOMEHTOB.
OmpeneneHne HOPMaJbHBIX  HANpsDKEHUW. YCIOBHE TPOYHOCTH TIPU  HU3THOE.
Onpenenenue KacaTrelabHbIX HanpshKeHUH. PanimonanbHbie (YOPMBI CEUEHHIA.

4. Moayab 3 «CJ10:KHO€ HATIPSKEHHOE COCTOSTHUE).

Paznen 3.1. CroxxHO€E HaNpsKEHHOE COCTOSIHUE.

OCHOBBI TEOpPHM HAIPSIKEHHOTO COCTOSIHUSI W TUIOTE3bl Npo4yHOCTH. [loHsTHE
HAMPSDKEHHOTO COCTOSIHUA. [ TaBHBIC TUTOMIAKK U TJIaBHBIC HampsibkeHus. OO00IIeHHBIH
3akoH ['yka. Haznauenue rumnore3 npouyHocTu. [loHATHE SKBUBAJCHTHBIX HANPSIKEHUN U
KPUTEPHUEB MPOYHOCTH.

Paznen 3.2. TOHKOCTEHHBIE COCY/IBI.

TOHKOCTEHHBIE COCYABbl XMMHMUYECKHX MPOU3BOJACTB. OrmpeneneHue HaMpsKEHUN M0
6e3amoMeHTHON Teopuu. OcHOBHBIC nomymieHus. BwiBon ypaBHenms Jlammaca. Pacuer
TOHKOCTEHHBIX 000JIOYEK O ypaBHEHHIO Jlarmaca U mo CTaHIapTU30BAHHON METOMMKE.
VYcnoBre NpOYHOCTH.

Pa3nen 3.3. Pacyer cxxarbIX cTep)KHEN HA YCTOWYUBOCTb.

Y CTONYMBOCTD 271EMEHTOB KOHCTPYKIUH. [ToHATHE KpUTHYECKOM CHITBI M KoddurmenTa
3amaca nmpoyHocTu. Pacuer kputuueckod cuibl o Jinepy. Ilpenensl npUMEHUMOCTH
dbopmynsr Ditnepa. [IpakTuueckuii criocod pacuera Ha YCTONYHUBOCTD.

5. MoayJas 4 «/leTtanu Mamun».

Pa3nen 4.1. CoenuHeHue neraje Malivi.

Krnaccudukanus neraneil MalvH W amnmapaToB XUMHUYECKUX MPOU3BOJCTB. Pe3pOoBbIC
coenquHeHusi. Pacuer OONTOBBIX COEIMHEHUH TpU TMONEPEYHBIX U  MPOJOJBHBIX
Harpy3kax. [[Inonounsie coequnenus. Haznauenue v BUAbpl INOHOK. Pacuer mmoHok Ha
cpe3 u cmatue. Buasl cBapku. O6nacte npuMeHeHus. Buabsl cBapHBIX MIBOB. Pacder Ha
MIPOYHOCTH CTHIKOBBIX U HAXJIECTOYHBIX IIIBOB.

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

Banel, ux wmaccudukanus u HasHaueHue. Ocu. [IpoeKTHPOBOYHBIE pacueThl BAJIOB U
oced. [logmmnHuKK CKOJNbXKEHUA. Matepuansl BIanblmed. [logmunHuKU KadyeHus.
[IpuHUMNIMaIBEHOE YCTPOMCTBO MU OCHOBHBIE I'€OMETPHUYECKHE pa3mepbl. JOCTOMHCTBA,
HEeJO0CTaTKU U 00JaCTH MPUMEHEHHS TIOIIUITHUKOB KaueHUs U CKOoJIbKeHus. [IpuBoHbie
mydter. Hasnauenme. Knaccudpukamuss MypT 1o HpUHIUIY JEHCTBHS U XapakTepy
pab6ortsl. [Topsamok moadopa MypT 1 OCHOBEI MPOYHOCTHOTO pacyeTa.

Pa3nen 4.3. Mexanndeckue nepeaauu.

3y6uateie mepemnaun. OKpyKHOE W paauaibHOe ycuius. Pemykropel. OmpeneneHue u
knaccudukanus. [Ipumepsr cxem peayKTopoB.
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4. O0beM y4eOHOM JUCHUILINHBI

Bcero 2 cemecTp 3 cemecTp
Bujipl yuedHo# pa6oTe 3a4. e/ 3a4. e/ 3a4. ef./
aK.yac aK.gyac aK.qyac
O0mas Tpy10eMKOCTh JUCHUIJINHBI 110 5/180 272 3/108
Y4eOHOMY IJIaHY
AyIUTOpPHBIE 3aHITHS: 2,223/80 0,888/32 1,333/48
Jlexumn (JI) 0,889/32 0,444/16 0,444/16
[Mpaktuueckue 3anstus (I13) 0,889/32 0,444/16 0,444/16
JlaGopaTtopusie paboTs (J1ab) 0,445/16 - 0,445/16
CamocrositeabHas padora (CP) 2,78/100 1,11/40 1,67/60
Bua xonTposs: 3auer 3auer ¢
IK3aMeH/3a4eT OLICHKOM
Bcero 2 cemecTp 3 cemecTp
Buibl yae6Hoi padoThbl 3a4. e/ 3au. ef1./ 3a4. e,/
acTp.yac acTp.uac actp.uac
O0mass Tpya0eMKOCTb JHCHUILIHHBI TIO| 5/135 2 /54 3/81
y4eOHOMY IIaHy
AYIUTOPHBIE 3aHITHS: 2,22 /59,94 0,89 /24,03 | 1,33/4835,09
Jlexmu (JI) 0,89 /24,03 0,44 /11,88 0,44 /11,88
[TpaxTuueckue 3ausatus (I13) 0,89 /24,03 0,44 /11,88 0,44 /11,88
Jlaboparopubie padboTsr (J1ad) 0,44 /11,88 - 0,44 /11,88
CamocrosiTesibHasi padora (CP) 2,78 /75,06 1,11/29,97 1,67/ 45,09
Bujx koHTpoOIS: 3aqer 3ader ¢
DK3aMeH/3a4eT OLIEHKOM
AHHOTaANUA
padoueii mporpaMMbl I CUUIIMHBI
«JIeKTPOTEXHUKA U NMPOMBIILIEHHAS dJIeKTPpoHnKa» (b1.6.15)
1. Hea»  aucuumianHbl:  GOpMHUpOBaHWE Yy  OOyYalOMUXCSA  KOMIICTCHIIHH,
00eCreynBaOIUX TEOPETHUECKYI0 M TMPAKTHYECKYIO0 MOJTOTOBKY BBITYCKHHKA, YMEIOILEro

BBIOMPATh M KCIUTYaTUPOBAThH AIEKTPOTEXHUUECKUE U IJIEKTPOHHBIE YCTPOMCTBA, BIIAJCIOILErO
HaBBIKAMH  HUCIOJB30BAHUS ~ COBPEMEHHBIX  HMH(MOPMAIMOHHBIX  TEXHOJOTUH  JuId
aBTOMAaTU3UPOBAHHOTO MOJIEJIMPOBAHUS U pacU€Ta IEKTPUUECKUX U SJIEKTPOHHBIX LIEeTIEH.

2. B pesyabraTte O0CBOCHHSI  JAUCHUILNIMHBI O0y4YalOIMiicss MO0 Nporpamme
CHEHHATUTETA H0JI/KEH:
Obradoamye ClenyOIMUMA KOMIETEHIUSIMU:

- CIIOCOOHOCTBIO MCIIOJIb30BaTh MAaTEMAaTUYECKHE, €CTECTBCHHOAYUYHbIC M HHKCHEPHBIE
3HAHUS IS peleHus 3a/1a4 cBoe nmpodeccronanbHoi nestensHoctu (OITK-1).

3namo:

- OCHOBHBIE MOHATHUS, ONIPEAETICHMSI U 3aKOHBI JIEKTPUUECKUX LIETIEH;

- METOJbl MOJEIUPOBAHMs, aHaIW3a M pacuéra Lenel MOCTOSIHHOTO U IEPEMEHHOTO
TOKOB, METO/I0JIOTHIO 3JIEKTPOTEXHUUECKUX U3MEPEHUI;
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- YCTPOHCTBO W TPUHIMIBI PabOTBl  AIEKTPOTEXHUYECKOTO U  DIEKTPOHHOTO
o0opynoBaHus, TpaHC(HOPMATOPOB, IEKTPUUECKUX MAIIUH, UCTOYHUKOB MUTAHUS.

Ymemy:

- TPUMEHATh TEXHOJOTMH  MOJCIMPOBAHMS, AaHaIMW3a, pacu€éTa M OSKCIUTyaTaluu
AIIEKTPUUYECKUX CETEH, MPOMBIIUIEHHOTO 3JIEKTPOOOOPYIOBAaHHS U AJIEKTPOHHBIX TPUOOPOB;

- BbIOMpaTh AJIEKTPOTEXHUYECKOE M AJIEKTPOHHOE 00OpYJOBaHME AJISl pElICHMs 3aJad
IPOEKTUPOBAHUS U PEATN3ALINN XUMHUKO-TEXHOJIOIMUECKUX MPOLIECCOB U IIPOU3BOCTB.

Braoemy:

- METOJIaMU MOJEIMPOBAHUS U pacy€Ta JIEKTPUUECKHUX U AJIEKTPOHHBIX LIETIEH;

- HaBBIKAMHM TPAKTUYECKOW pabOTHl C DJICKTPUUYECKOW amnmapaTrypor M AJIEKTPOHHBIMHU
YCTPOMCTBAMU.

3. KpaTkoe coaep:xaHue TUCUUIIHHBI
Beenenme. Ilpeamer, OCHOBHBIE TOHATHSA, METOJOJIOTUS JJIEKTPOTEXHUKH M DJIEKTPOHUKHU.
Kpatkue uctopudeckue cBeeHus. 3aaqyu U MECTO Kypca B MOJATOTOBKE OakanaBpa TEXHUKH U
TEXHOJIOTHH.
Monayasb 1. diiekTpryeckne menu
1.1.  Ocnosenvie onpedenenus, onucanus napamempos U Memo008  pacyéma

INeKmpu4ecKux yeneil.

OcCHOBHBIE TIOHATUS M OOO3HAYECHHUS HIEKTPHUUECKUX BEIMYMH M IJIEMEHTOB AJIEKTPHUECKUX
nerneid. OCHOBBI 3JIeKTpoOe30nacHOCTH. OCHOBHBIE TOHSTHS TEOPUHU DJICKTPUUYCCKUX IICTICH.
OCHOBHbIE MTPUHIIUIIBI, TEOPEMBI U 3aKOHBI JIEKTPOTEXHUKH. METOIb MOICTMPOBAHUS, aHATTN3A
U pacyéra JMHEHHBIX JEKTPUUECKUX LIeTIel TOCTOSIHHOTO TOKa.
1.2. dnexmpuyeckue usmepenus u npuodOpeol.
MeTonsl u3MepeHHs] ANEKTPUYECKUX BEJIMYMH: TpsSIMble U KOCBEHHbIE. AHAJOTOBBIE
AIIEKTPOU3MEPUTENIbHBIE U LU(PPOBBIE AMEKTPOHHBIE TPUOOPHI: YCTPOHCTBO, IPUHIIHIT ICHCTBHSA,
obnmactu mpuMeHeHHs. M3MepeHHe  ANEKTPUYECKUX  BEJIMYMH: TOKOB,  HAIPSHKCHUIH,
COIPOTUBIIEHUH, MOIIIHOCTH U SHEPTUHU.
1.3.  Ananu3 u pacuém nuneiinvix yeneil nepemennozo moka.
CriocoOwl mpezacTaBieHus (B BUAEC BPEMEHHBIX JMArpaMM, BEKTOPOB, KOMIUIEKCHBIX YHCEN) U
napameTpsbl (aMIUTUTY/Ia, 4acToTa, HadalibHas (a3a) CHHYCOMIaNbHBIX (PyHKIMHA. MrHOBEHHOE,
CpelHee M JCHCTBYIOIIEE 3HAYEHMsI MEPEMEHHOIO CHUHYCOMJAJIBHOIO TOKA (HANpsDKEHUs U
OJIC). AKTHBHOE, pPEaKTUBHOE M TIOJHOE COMPOTHBJICHUS BETBH. MOIIHOCT B IEISIX
nepeMeHHoro Ttoka. Koadpdumment wmomuoctu (cos([])) M ero TeXHHUKO-3KOHOMHYECKOE
3HaueHue. [IpumeHeHne anreOpbl KOMIUIEKCHBIX YHCEN B 3JIEKTpOTeXHHUKe. KOMITIeKCHBIN MeTOT
pacyéra JIMHEHHBIX LENEeH MEPEMEHHOr0 TOKA. banaHC MOIIHOCTU B LENAX MEPEMEHHOIO TOKA.
Pe3oHaHCHBIE SABIECHMS B DJIEKTPUUECKUX LEMsIX. Pe30HaHC HanpspkeHWM M TOKOB. AHamu3 U
pacuét Tpex(azHbIX Ienel NePeMEHHOT0 TOKa. ABTOMaTU3MPOBAHHOE MOJICTIMPOBAHUE U PACUET
AJICKTPUYECKUX U AJIEKTPOHHBIX (makeTsl mporpamm MultiSim, Mathcad, Excel).
Moayab 2. DJeKTPOMArHUTHbIE YCTPOHCTBA U JIEKTPUYeCKHEe MAIIMHBI
2.1. TpanchopmaTopsl.
Haznauenue u oGiacTy mpUMEHEHHs TpaHC(HOPMATOPOB. YCTPOWCTBO M NPHUHLHUI JCHCTBHS
onHo(dazHoro Tpanchopmaropa. AHAINU3 AJIEKTPOMArHUTHBIX MPOIECCOB B TpaHCchopMarTope,
cxema 3amenienus. [lorepu sHeprum B TpancopmaTope. BHemHne XapakTepuCTUKY.
2.2. ACHHXPOHHbIE MAIIMHBI.
YCTpoiicTBO W MPUHIMI ACUCTBUS Tpex(a3HOTO aCUHXPOHHOTO ABHraTens. MexaHudeckue H
paboune XapakTepUCTUKU. DHepreruueckue auarpamMmbl. [lyck acMHXpOHHBIX JBUTATENEd C
KOPOTKO3aMKHYTBIM U (a3HbIM poTopoM. PeBepcupoBaHue U peryaupoOBaHHE YacCTOTHI
BpallleHus.
Mopnyasb 3. OCHOBBI 3JIEKTPOHUKH
3.1. DuieMeHTHAas1 6a3a COBPEeMEHHbIX 3JIEKTPOHHBIX YCTPOMCTB.
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[MomynpoBogHUKH. YclnoBHbIE 0003HAu€HHs, MNPUHIUN JCHCTBUSA, XapaKTEPUCTUKU U
Ha3HA4Y€HUE IOJIyIPOBOJAHUKOBBIX JHMOJIOB, TPAH3UCTOPOB, THUPUCTOPOB. VIHTerpanbHble
MHUKPOCXEMBI, X Ha3HauYCHHE, KIACCU(PHUKAIIS U MAPKUPOBKA.

3.2. UcTOYHUKHM BTOPMYHOTIO YJIEKTPONUTAHUSA U YCHJIUTENH JIEKTPUYECKUX CUTHAJIOB.
[TomynpoBOTHUKOBBIE BBIIPSIMUTENN: KJIAacCU(UKalMs, OCHOBHBIE IapaMeTpbl, CXEMbl H
IOPUHIUI pabOThl BBIIPAMUTENS. DiekTpuueckue QuibTpbl. Kiaccudukanus U OCHOBHBIE
XapakTepUucTHKN ycunutenei. OOpaTHele CBsi3W B onepanuoHHbBIX ycuwnutensx (OY), ux
BJIMSHUE Ha MapaMeTpbl M XapaKTepUCTUKK ycuiauTens. OCHOBHbIE TUIIBI yCUIUTENEH Ha Oase
oVv.

4. O0beM y4eOHOM JUCHUILINHBI

. IV cemectp
Buabl yueOHoM padoThI a1, o, Ax. qac.
Oomasn TPYA0EMKOCTh 4 144
AUCHUILIMHBI 0 Y4eOHOMY ILIAHY
KonTakTHas padora: 1,33 48
Jlexumm (Jlek) 0,44 16
JlaGopatopusie padotsl (JIP) 0,89 32
CamocrosiTesbHast padora
(CP): 1,67 60
KonTtponbHbIe paboTh 0,56 20
Pedepar 0,56 20
W3ydyeHue pa3nesnoB AUCHUTIINHBI 0,56 20
Buag  uTOoroBoro - KOHTpOJI: 1 36
9K3aMeH
Buabi yueOHo# padoThl 3ad. on v ceMeCTApCTp .
Oomasn TPYA0EMKOCTh 4 108
AUCHUILIMHBI 0 Y4eOHOMY IUIAHY
KonrakTHas pa6ora: 1,33 35,91
Jlexuuu (Jlek) 0,44 11,88
JlabopaTtopusie paboTs (JIP) 0,89 24,03
CamocrosiTesbHast pabdora
(CP): 1,67 45,09
KonTtponbHbIe paboThI 0,56 15,12
Pedepar 0,56 15,12
M3ydenue pa3nesos TUCUUILIAHBI 0,56 15,12
Buag  wTOoroBoro - KOHTpoOJIA: 1 27
HK3aMeH

AHHOTanug padoyeil NPOrpaMmbl TUCHUNIMHBI
«be3onacHocTh xku3HenAessTeabHocTH» (b1.5.16)

1. Heap aucuMmiIdHbl - GopMHpOBaHHE MPODHECCUOHATBLHON KYIBTYpPhl O€30MaCHOCTH,
mon KOTOpOﬁ IIOHUMACTCA TOTOBHOCTh H CHOCOGHOCTB JJMHHOCTH  HUCIIOJIB30BaTh B
poeCCHOHAIBHON JCSITEIIBHOCTA IPHOOPETEHHYIO COBOKYITHOCTh 3HAHWUM, YMEHHH U HABBIKOB
uist  obecniedeHuss Oe3omacHocTH B cdepe mnpodeccHoHABHON JesSTENBHOCTH, XapaKTepa
MBIIUIEHUSI W LEHHOCTHBIX  OpHEHTalUud, TMpH KOTOPBIX BOMPOCHl  0€30MacHOCTU
paccMaTpuBalOTCS B KAUECTBE MPUOPUTETA.
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OCHOBHBIMU 3aJJa4aMU JUCIUILTAHBI SBIISIOTCS:

* mpuoOpeTeHue MOHUMAaHMs MPOOJIEM YCTOMYMBOTO Pa3BUTHUS M PHUCKOB, CBA3aHHBIX C
NeSITeTTbHOCTBIO YeJIOBEKa;

* OBJIAJICHHE MPHEMaMU pPalMOHAIM3ALNU KU3HEAEATEIbHOCTH, OPUEHTUPOBAHHBIMU Ha
CHIDKEHHSI aHTPOIIOTEHHOTO BO3JIECHCTBHSI Ha MPHUPOJIHYIO cpely U obecrieueHue 0e30nacHOCTH
JIMYHOCTHU U OOILECTBA;

* (hopMupoBaHue:

- KyJIbTYpbl 0€30MaCHOCTH, 3KOJOTUYECKOTO CO3HAHUS U PUCK-OPUEHTUPOBAHHOTO MBILIUICHUS,
pU KOTOPOM BOIPOCH! 0€30MACHOCTH M COXPAHEHHS OKPYKAIOUIeH Cpelbl pacCMaTpUBAIOTCS B
KayeCTBE BaXKHEUIINX MPUOPUTETOB KUIHEACITEILHOCTH YEJIOBEKA;
- KyJIbTypbl mpodeccuoHanbHONl 0€30MacHOCTH, CIIOCOOHOCTEH Uil HIACHTU(UIMKAIMA
OIACHOCTH U OLICHUBAHUs pUCKOB B cdepe cBoell mpodeccHoHaIbHON AeSITETbHOCTH;
- TOTOBHOCTH TPUMEHEHHs] NPO(EeCCHOHANBHBIX 3HAHWHA I MHHAMU3AINH HETATUBHBIX
9KOJIOTHYECKUX MOCIEACTBHM, oOecrieueHus O€30MacHOCTH U YIy4ylIeHHs] YCJIOBUHM Tpyna B
cdepe cBoeilt mpodeccHoHaTbHOU ASSITELHOCTH;

- CIIOCOOHOCTEH K OIIEHKE BKJIaJa CBOCH MPEIMETHOW 00JIACTH B PEIICHHE SKOJOTUUECKHUX
npo6ieM u npobiaem 6e30MacHOCTH.

N3ydenue kypca 6€30MacHOCTH JKU3HEEATENBHOCTH MPHU MOArOTOBKE CIEHUAINCTOB IO
TEXHUYECKUM HAIMPaABICHUSM TOJITOTOBKMA M CIEIUATBHOCTSM HAMpPaBICHO Ha NMPUOOpETeHHE
caenyromux komnerennuit OK- 9, 13.

2. B pe3yabrare OCBOECHHMS [MCUMIUIMHBI O0y4Yawuuiicd Mo mporpamme
CIeNNATUTETA JOJIAKEH:

001a0amb CIETYIOIUMA KOMIETCHITHSIMHU:

- CIIOCOOHOCTHIO  HCIOJNIB30BaThb HOPMATHBHBIE TPaBOBblE aKThl B  CBOEH
npo¢eCCHOHATBHON AEATENbHOCTH, CHOCOOHOCTBIO M TOTOBHOCTBIO K COONIONEHHUIO TPaB U
obsi3anHOCTEH TpaxkaanuHa (OK-9);

- TOHUMaHueM pOJIM  OXpPaHbl  OKpYXKalomlell cpeapl W PalMOHAIBHOTO
MIPUPOIOTIONB30BAHUS U IS pa3BUTHS U coxpaHeHus nuBmim3auu (OK-13).

3Hamu:

- OCHOBHBIE TEXHOC(EPHbIE OITACHOCTH, UX CBOMCTBA U XapaKTEPUCTHUKH;

- XapakTep BO3ICHCTBHUS BPEAHBIX M OMACHBIX (PAKTOPOB HA YEIOBEKA W TMPHUPOIHYIO
Cpely, METOAbl 3allUThl OT HHUX MPUMEHUTENBbHO K cdepe cBoeil mnpodeccuoHamIbHON
JESITEIIBHOCTH

Ymems:

- HAECHTU(PUIIMPOBATH OCHOBHBIC OTIACHOCTH CPEIbl OOUTAHMSI YEIOBEKa;

- OIEHMBAThb PHUCK MX peaju3allid, BBIOMPATh METOIbl 3alIUThl OT ONACHOCTEH
NPUMEHHUTEIBHO K cepe cBoell mpodeccHnoHaIbHON IESITEeNbHOCTH U CIOCOObI oOecredeHus
KOM(DOPTHBIX YCIOBHM KU3HEIEATEIHHOCTH

Braoemy:

- 3aKOHOJATEIbHBIMM U TPABOBBIMU aKTaMU B 00JAacTH O€30MacHOCTH M OXpaHbl
OKpy’Kalolie cpenbl, TpeOOBaHUSIMH K O€30IMacHOCTH TEXHHUYECKHUX DErJIaMEHTOB B cdepe
npodecCuoHaNBHOM e TeIbHOCTH;

- croco0amMu ¥ TEXHOJOTUSIMU 3alIUTHI B UPE3BBIYAMHBIX CUTYAIIUSX;

- IOHATUITHO-TEPMHUHOJIOTUYECKUM alnapaToM B 00JacTH 0€30MacHOCTH;

- HaBBIKAaMU pallMOHAIN3AINN TPOGECCHOHATBHON JAEITeTbHOCTU C LENbI0 00eCTIeUueHUs

0€30MMaCHOCTH U 3alIUThl OKPY>KAIOIIEH CPE/IbI.

3. Kparkoe comepxkanue Q1 CHUNIHHbBI

1. Beenenue B OesomacHOCTh. OCHOBHBIE TOHSTHS W OIpeieiieHus. be3omacHOCTh u
YCTOWYHBOE Pa3BUTHE.

2. Yenosek u TexHochepa. CTpykTypa TexHOCHEPHI U €€ OCHOBHBIX KOMITOHEHTOB.

CoBpeMeHHOE COCTOsIHHE TeXHOC]EpHl M TeXHOCHEpHOH 6€30MaCHOCTH.
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3. Unentudukanus 1 BO3JCHCTBIE HA YeIOBEKAa BPEIHBIX U OMACHBIX (PAKTOPOB Cpeibl
oOuTaHusl.

Knaccupukanuss HeratuBHBIX (aKTOpPOB cpenbl OOMTAaHUS dYeloBeKa. XHUMHUYECKHE
HeraTuBHbIE (aKTOphl (BpeaHBbIC BelIecTBa). MeXaHWYeCKHe M aKyCTHYeCKHe KoyeOaHus,
BUOpanusg W WIyM. DIEKTPOMATHUTHBIC W3ITy4eHUS M Moys. VOHM3UpYIOIIHE H3IIy4YeHHUE.
OnekTpuueckuii Tok. OmacHbsie MexaHu4deckue GakTopsl. [Iporecchl TopeHus U MOKapOB3PHIBO-
OracHbIe CBOMCTBA BEMIECTB U MaTepuanoB. CTaTUYECKOE AIEKTPUUECTBO.

4. 3anmTa 4enoBeKa U cpeibl OOMTaHUS OT BPEIHBIX U OMACHBIX (DAKTOPOB MPUPOJIHOTO,
AHTPOIIOTEHHOTO ¥ TEXHOT€HHOTO MPOUCXOKICHUS.

OCHOBHbIE MPUHIUIBI 3aIIUTHL. 3alIUTa OT XUMUYECKUX U OMOJIOTHYECKUX HETaTUBHBIX
¢dakTopoB. 3ammTa OT JHEPreTUUYECKUX BO3JACHCTBUN M (usndeckux mnoseid. OOecriedeHue
0e30MacHOCTH  cuUcTeM, paboTalomMxX MoJ JaBlieHHeM. be3omacHOCTh  3KCIulyaTaluu
TpyOOIIPOBOJIOB B XMMHUYECKON MPOMBINIICHHOCTU. be3omacHasi sKCIuTyaTanusi KOMIIPECCOPOB.
AHanu3 ¥ OLlEHUBaHUE TEXHOTE€HHBIX U IPUPOJAHBIX PUCKOB.

5. ObecrnieueHre KOMGOPTHBIX YCIOBUH IS )KU3HU U ACSITENLHOCTH YenoBeka. [lonstue
KOM(OPTHBIX WM ONITUMAJIBHBIX YCJIOBUA. Mukpokiaumat nmoMeneHnid. OCBEIIeHHEe U CBETOBAs
cpella B IOMEUICHUH.

6. [Icuxodusnonornueckre u HProHOMUYECKIE OCHOBBI OE30MTACHOCTH.

[Ncuxuyueckue MPOIECChl, CBOMCTBA U COCTOSIHHSI, BIUSIONIME Ha O€30MacHOCTh. Buabl u
YCIIOBUS TPYAOBOI 1€ATEIbHOCTU. DPrOHOMUYECKHE OCHOBBI O€30MaCHOCTH.

7. Upe3BbI4aliHbIEe CUTYAL[MX U METOJIBI 3aLIUTHI B YCIOBUAX UX peaU3allUu.

O6mme ceenenus o YUC. [Toxkap u B3phIB. ABapyuy Ha XUMHUYECKU OMACHBIX 00bEKTaX.

Pamuanmonnsie  aBapuu. [IpuOopsl  paaualMOHHON, XUMHUYECKOW pa3BEAKU W
JIOBUMETPUYECKOTr0 KOHTpOJIsl. Ype3BblUaliHble CUTyalldd BOEHHOTO BpEMEHHU. 3alluTa
HACEJICHUSI B YPE3BBIYAMHBIX CHUTyalUAX. YCTOHYMBOCTh (YHKIIMOHUPOBAHUS OOBEKTOB
SKOHOMHUKH B UPE3BbIYANHBIX CUTYaLASAX.

8. YpasneHue 6e30MacHOCTBIO JKU3HEACATEIbHOCTH.

3akoHOJATeNbHbIE M HOpPMAaTHBHBIE IPABOBBIE OCHOBBI YIPaBJIEHHS O€30MaCHOCTHIO
KHU3HEIEATEIIbHOCTH. DKOHOMHMYECKHE OCHOBBI YyIpaBlieHUs Oe3zomacHocThio. CTpaxoBaHHe
puckoB. ['ocynapcTBeHHOE ynpaBiieHue 0€30MacHOCTHIO.

4. O0beM y4eOHOH JUCHUILINHBI

Bun yaeOHO# paboThI B 3ayerHBIX B akanmem.
eIMHUIIAX yacax
O0mas TpyA0eMKOCTb 1M CUMIIIMHbBI 4 144
AyIUTOpPHBbIE 3aAHATHS: 1,33 48
Jlexun 0,89 32
JlaGopaTopHbie pabOThI 0,44 16
CamocrosiTesibHast paboTa 1,67 60
[ToaroroBka K KOHTPOJIBHBIM paboTam 1,11 40
[ToxroroBka k 1abopaTopHBIM paboTam 0,56 20
Buja uTOroBOro KOHTpOJIsi: IK3aMeH 1,0 36
Bun yueGHOM paboThI B 3aueTHbIX B actpon.
€AMHULIAX yacax
OO0mas TpyA0eMKOCTb 1M CHMIIIMHbBI 4 108
AyIUTOpPHBbIE 3aAHATHS: 1,33 36
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Jlexnn 0,89 24

JlaGopaTopHbie pabOTHI 0,44 12

CamocrosiTesibHast padoTa 1,67 45

[TonroToBka K KOHTPOJBHBIM paboTam 1,11 30

[ToaroroBka k 1abopaTopHBIM paboTam 0,56 15

Buja uTOroBOro KOHTpOJIsi: IK3aMeH 1,0 27
AHHOTaNUA

paboyeii mporpaMmme JUCHUNIMHBI
«IIpouecchl U annaparbl Xumuueckou Texnoaorum» (b1.6.17)

1. Ieab TUCHMIIMHBI- BMECTE C KypcaMu OOIIeH XMMHYECKOW TEXHOJIOTHH, XUMUIECKUX
IPOIIECCOB M PEAaKTOPOB M JIp. CBA3aTh OOIICHAYyYHYI0 U OOLICMHXEHEPHYIO IOJTOTOBKY
XUMHUKOB-TEXHOJIOTOB HAa OCHOBE HW3Y4YEHHs] OCHOB THAPABIMYECKHX, TEIUIOBBIX U
MAacCOOOMEHHBIX TIPOIIECCOB XWMHUYECKOW TEXHOJIOTUH, YTO HEOOXOAMMO IPH TOJTOTOBKE
CHEMAJIUCTOB MO  JAaHHOMY  HampaBJeHUIO Ui  HAy4YHO-UCCIIEOBATENbCKOM U
MIPOU3BOJICTBEHHO-TEXHOJIOTMYECKOH 1eATEIbHOCTH.

2. B pe3yabTare H3y4eHUs] TUCHUILTHHBI 00YyYAKOUIUICA MO0 MPOrpaMMe CrenuaIuTeTa
JAOJIKEeH:

061adems CIEAYIOIMUMHI KOMIIETEHIUAMMU:

- CHOCOOHOCTBIO HCIIOJIB30BaTh MaTeMaTUYeCKHe, eCTECTBEHHOHAYYHbIE U UH)KEHEPHbIE 3HAHUS
JUTSL pENIeHus 3a/1a4 cBoel nmpodeccronanbHol aestenbHocTH (OIIK-1);

- CIIOCOOHOCTBIO MPO(ECCHOHANBHO HCIIOJIb30BaTh COBPEMEHHOE TEXHOJIOTMYECKOe U
AHAIUTUYECKOE O0OpYyIOBAaHUE, CIOCOOHOCTHIO K TPOBEICHUIO HAYYHOTO HCCIICIOBAHUS U
aHaJM3y TOJYYCHHBIX TIPH €ro npoBeneHnu pe3ynbTaToB (OIIK-2).

3namo:

- OCHOBBI TEOpHUU TIEpPEHOCAa WMITYJbCca, TeIla M MacChl, MNPUHIUIB (PU3NIECKOTO
MOJICJIMPOBAHUSL TPOLIECCOB; OCHOBHBIE YPaBHEHHUS JBUXKEHHUS >KUIKOCTEH; OCHOBBI TEOpUU
TEIUIoNepelay; OCHOBBI TEOPUHM MAaCCOINEpPEeayu B CHCTEMax CO CBOOOJIHOW M HEMOJBUKHOU
rpaHuniei pasgena (as3; TUMOBBIE MPOLECCH XUMUYECKOW TEXHOJIOTHH, COOTBETCTBYIOIINE
anmnapathl U METOJIbI UX pacyeTa;

- METOAbl MOCTPOCHUSI IMIUPUUECKUX U TEOPETUUYECKUX MOJEIEH XMMHUKO-TEXHOJOTUYECKUX
MPOILIECCOB.

-- OCHOBHBIE MPUHIIMITBI OPTaHU3AIMHI POLECCOB XUMUYECKON TEXHOJIOTUH.

Ymems:

- OMpPENENATh XapaKTep JBUXKEHUS JKUJKOCTEH U ra30B; OCHOBHBIE XapAaKTEPUCTUKHU MPOLIECCOB
TEIUIO- U Maccolepelaut; paCCUUTHIBATh TapaMeTPhl U BEIOMpATh anmnapatypy JUisi KOHKPETHOTO
TEXHOJIOTMYECKOT0 MPOLIECcca;

- paccuuTHIBaTh OCHOBHBIE XapPaKTEPUCTUKU XMMHUKO- TEXHOJOTHYECKOIro Mpoliecca, BHIOMpaTh
palMOHATIBHYIO CXEMY.

Braoems:

-METOJIaMi  TEXHOJIOTMUECKHX pacyeToB OTACIbHBIX Y3JI0B U JETallel XUMHUYECKOTO
00opyI0BaHus;

- METO/IaMU OTIPEJICIICHUST PALMOHAIBHBIX TEXHOJIOTHUECKUX PEKUMOB paOOTHI 000PYIOBAHHUS.

- MeToJaMM aHajiu3a W pacueTa MpOIECCOB B IMPOMBINUICHHBIX ammaparax, BbIOOpa HX
KOHCTPYKIIUH, ONIPEICTICHIS TEXHOJIOTUIECKIX MTOKa3aTenei paboThl anmaparos.
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3. Kparkoe conepxanue TUCHUTLITAHBI

Moayas 1. I'uapoauHaMuyeckue Npouecchbl M anmaparbl XUMHYECKOH TEXHOJIOTHMH.
OcHOBBI TeopuU sBIEHUH MepeHoca. O0Ime 3aKOHOMEPHOCTH THIPOUHAMUKY, TETUIOTIepeIaun
u Mmacconepenaun. Kuakoctd u rasbl. ['mwapoamHamuka. TedeHue B TpyOax W KaHajax.
[Momo6HOE mpeoOpazoBanue ypaBHeHus: HaBbe-CTokca. be3pazMepHbie mepeMeHHbBIE - KPUTEPUU
TUApoaMHAMUYECKoTo momoous (Ditnmepa, PeliHonmpaca, @Ppyna, TOMOXPOHHOCTH), UX
dbuznyecKkuil CMBICT; TapaMeTpuueckue Kpurepun. KpurepwanbHOE YpaBHEHHE BHKCHUS
BSI3KOU KHAKOCTH. B1OOp ckopocteid moTokoB. [lepemenienue KuaKocTeld U ra30B ¢ MOMOIIBIO
MaIlIiH, TOBBIIIAIONINX JaBICHHE.

Monayab 2. TensioBbie nmponecchbl 4 aNMapaTbl XUMHUYECKON TEXHOJIOTMH.
OcCHOBHBIE TETIOBBIC MPOLIECCHI B XUMUYECKOW TexHonoruu. uddepeHnnans-Hoe ypaBHEHHE
nepeHoca »Heprun B (opme TerioTel. KOHBEKTHBHBIM TEPEHOC TEIUIOTHL. PaawaHTHBIN
Teruionepenoc. Teronepenaya B MOBEPXHOCTHBIX TEIIIOOOMEHHUKAX.

Moayas 3. Ilpoumeccsl M anmaparbl pasjejieHHMsi TOMOTeHHbIX cucrteM. (OCHOBHbIE
MaccooOMeHHbIe MPoIecChl).
OcHOBBI MaccoOOMeHHBIX TporeccoB. JluddepennmansHoe ypaBHEHHE KOHBEKTHBHOTO
nepeHoca Macchl B OMHapHBIX cpenax. Macconepenaya. MarepuaibHbIil OalaHC HEMPEPHIBHOTO
yCTaHOBUBIIETOCS mporiecca. Pacyer MacCOOOMEHHBIX MPOLIECCOB M aIMapaTroB AJsi CHUCTEM C
OJIHMM PAaCTIPEEIISIEMbIM KOMIIOHEHTOM.
Pacyer monepeuyHoro cedeHust (quameTpa) KOJIOHHBI; MPENEIbHO JOMYCTUMAasi U SKOHOMHYECKU
ONTUMAJIbHAS CKOPOCTH CILIONTHOM (ha3pl. OCHOBBI pacueTa BBICOTHl MACCOOOMEHHBIX alllapaToB
C HEMpepbIBHBIM M CTYyNEHYaThiM KOHTakTOM ¢a3. OOmme NpUHIMIBI YCTpOilcTBa U
KJIaCCU(UKALIMS ammapaToB AJiE MaCCOOOMEHHBIX MPOIIECCOB B CUCTEMaX «ra3(Tap)->KUIKOCTHY.
OcobeHHOCTH KOHCTPYKIIUKA adbcopOepoB. OCHOBBI pacueTa U armapaThl s JUCTHIUISIIAN.

Moayas 4. OcHoBHble ruapoMexaHum4veckue mnpouecchl. Ilpomeccsl W anmaparsl
pa3/ieieHusl reTepOreHHbIX CHCTEM.
Paznenenuie XMIKUX M ra30BbIX T'€TEPOTCHHBIX CUCTEM B IOJIE CHJI TSKECTU. TedueHue udepes
HEMOJIBKHBIE 3€PHUCTBIE U TCEBIOOKIKEHHBIE ciou. PUIBTPOBAHHE CYCIIEH3UN M OYUCTKA
ra3oB OT IbUIeH Ha QUIbTpax.

4. O0beM y4eOHOM T CIUIIUHbBI

Bcero Cemectp 5 Cemectp 6

Bun yueGHO# paboThI
3au. Ax.. 3au. Ax.. 3au. AK..

el. gac. el. gac. e gac.
g TPYIOGMKOCTE | 11 | 396 | 5 | 180 | 6 | 216
AUCIHUTLTHHBI

B toMm uncie Ha 00yuenue 9 324 4 144 5 180
AyAUTOpHBIE 3AHATHS: 4,44 160 1,78 64 2,67 96
Jlexmyn 1,78 64 0,89 32 0,89 32
[IpakTuueckue 3aHATHs 1,78 64 0,89 32 0,89 32
JlabopaTopnbie pabOThI 0,89 32 - - 0,89 32
CamocTosiTesibHas padoTa: 4,56 164 2,22 80 2,33 84
PacuerHo-rpaduueckue padboTb 1,39 50 0,83 30 0,56 20

[TogrotoBkKa K KOHTPOJBHBIM 111 40 0,83 30 0,56 20

paboram

[TogrotoBka k  1a00OpaTOPHBIM 139 50 i i 0.56 20
paboram

Jlpyrue BHIBI CaMOCTOSITENBHOMN 0.67 24 0.56 20 0.56 20
ACATCIIbHOCTHU

IToaroroBka u caaya SK3aMeHa 2 72 1 36 1 36
Buj1 n”TOroBoro KOHTpoOJIsi: DK3aMeH DK3aMeH
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Bcero Cemectp 5 Cemectp 6

Bun yueGHOM paboThI
3au. | Actp. | 3au. | Actp. | 3au. AcTtp

en. gac. el. gac. e gac.
LomE TPYAOEMKOCTE | 1 || 597 | 5 | 135 | 6 162
JAUACIHUILTHHBI

B tom umciie Ha 00y4ueHue 9 243 4 108 5 135
AyAUTOpPHBbIE 3aHATHS: 4,44 120 1,78 | 48,06 | 2,67 72,09
Jlexuun 1,78 | 48,06 | 0,89 | 24,03 | 0,89 24,03
[IpakTrueckue 3aHATHs 1,78 | 48,06 | 0,89 | 24,03 | 0,89 24,03
JlaboparopHbie pabOThI 0,89 | 24,03 - 0,89 24,03

CamocrosiTejibHas padora: 4,56 123 2,22 | 59,94 | 2733 62,91
PacaetHo-rpagriecxue 139 | 37,53 | 0,83 | 22.41 | 056 | 15,12

paboThI

Hogroropka Kk KOHTPOMBHEIM |y 11| 1997 | 083 | 2241 | 0,56 | 15,12
pabotam

[MonroroBka k 1a00paTOPHBIM 139 | 37.53 i i 0.56 15.12
pabotam

Hpyrue BUJIBI

CaMOCTOSATENLHON 0,67 | 18,09 | 0,56 | 15,12 | 0,56 15,12
ACATCIIbHOCTHU

ITonroroBska Hu craya ) 54 1 27 1 27
IK3aMEHa

Buja uTOroBOro KOHTPOJIS: DK3aMeH DK3aMeH

AHHOTanuA padoueil nporpaMMe THCUMILIAHBI
«O01masg XuMHu4ecKas TEXHOJIOTs»
(b1.b.18)

1. Llenp AWCHMIUTUHBL: TIONy4Ye€HUE 3HAHWKW OO0 OCHOBHBIX MPHHIIUIAX OpraHU3allWH,
CTPYKType, (QYHKIIMOHAILHOM COCTaB€ M KOMIIOHEHTaX XMMHUYECKOrO MPOU3BOJCTBA, METOJaX
OLIEHKU A(PPEKTUBHOCTH €ro (QyHKIMOHUpOBaHMs, aHaiu3ze U cuHTese XTC, o0 sHepro- u
pecypcocOeperaronmx, 0€30TX0AHBIX U MAJIOOTXOJHBIX TEXHOJIOTHIX Ha MPUMEPAX COBPEMEHHBIX
XUMHYECKHUX TIPOU3BOJICTB.

2. B pe3yabrare wu3yYeHUH JUCUMILIMHBI OOyYalOIIMICST MO MNporpamMmme
CTIEeNHATUTETA JOJIAKEH:

061a0emy CAeNYIOIUMH KOMIIETEHIUSIMU:

- CITIOCOOHOCTHIO MCIOJIb30BaTh MAaTEeMAaTUUYECKUE, €CTECTBEHHOHAYYHbIE U WHKCHEPHBIC 3HAHUS
JUTSL peIlIeHus 3a1a4 cBoel nmpodeccuoHanbHon aesteapHocTH (OIIK-1);

- CIIOCOOHOCTBIO K PEIICHUI0 MPO(EeCCHOHANTBHBIX MPONU3BOACTBEHHBIX 3a/a4, BKIIFOUAOIIUX
pa3paboOTKy HOPM BBIPAaOOTKM M TEXHOJOTMYECKUX HOPMATHBOB DPACXOJIOBAaHUS CHIPHS,
MaTepuajoB W SHEPreTUYECKHX 3aTpaT, COBEPIICHCTBOBAHME KOHTPOJS TEXHOJOTHYECKOTO
nporecca (I1K-2).

3namo:

- OCHOBHBIE NPHUHIIMIIBI OPraHU3allMd XUMHYECKOTO IPOU3BOJICTBA, €r0 HepapXUUYecKou

CTPYKTYPBI;

- METOJIbI OIIEHKH 3((HEKTUBHOCTHU TIPOU3BOJICTBA;
- 001IMe 3aKOHOMEPHOCTH XUMHYECKHUX MPOIECCOB; OCHOBHBIE XUMUYECKUE MPOU3BOICTBA;

Yymems.
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- pacCUUTHIBaTh OCHOBHBIEC XapAKTEPUCTUKUA XUMUYECKOTO MPOIIECCa;
- BBIOMPATH PALIMOHAIBHYIO CXEMY IMPOU3BOACTBA 3a/IaHHOTO MPOIYKTA;
- OIICHMBATh TEXHOJIOTHYECKYIO 3(PPEKTUBHOCTH MPOU3BOICTBA;
Braoemy:
- MeToJaMu aHanu3a 3QPEeKTUBHOCTH PAOOTHl XMMUYECKUX TPOU3BOJICTB.

3. KpaTkoe coaep:xaHue IUCUUIIHHBI

Mopyns 1. BBenenue. XuMuueckoe mpou3BOICTBO.

XuMHUYecKasi TEXHOJIOTHS Kak Hayka. [loHsATHEe 0 XMMHUYEcKOM Mpom3BoAcTBe. OOIme
¢yHkuun (MHOrO(QyHKIIMOHAIBHOCTh) XUMHUECKOTO NMPOU3BOACTBA. OOLIas TEeXHOJIOTHYEcKast
CTPYKTYpa XUMHUYECKOr0 Mpou3BoACTBA. OCHOBHBIE OIEpallMd B XUMHUYECKOM ITPOHU3BOCTBE.
OCHOBHBIE TEXHOJOTMYECKHE KOMIOHEHThl. KayecTBEHHbIE M KOJIMYECTBEHHBIE IOKAa3aTeIn
3¢ (}HEeKTUBHOCTH XMMHYECKOTO mpousBoacTBa. Kiaccudukamus ceipbsi. BropuuHoe chipbe
(oTXOaBI TPOM3BOACTBA M OTXOABI MOTpeOsieHus). Boma Kak chlpbe M BCIIOMOTATENbHBIN
KOMIIOHEHT XHWMMYECKOro Npou3BoACTBA. IIpomblnuieHHas BogomoAroroBka. OpraHuszanus
BOZ00O0OpOTa HA XUMHUYECKOM MPEINPHUITHH. DHEPrOEMKOCTh XHWMHUYECKOTO IPOHU3BOJICTBA.
OCHOBHBIE BHJIBI JHEPreTHYECKUX pecypcoB. [lepBHUYHBIE W BTOPHUYHBIE SHEPrETUUYECKHE
pecypebl.  HMepapxuyeckass opraHuzamus MOpOLECCOB B XHMHYECKOM  MPOU3BOJICTBE.
Merononornyeckre OCHOBbI XUMUYECKON TEXHOJIOTMH KaK HAyKU: CHCTEMHBIM aHAJIN3 CIOXKHBIX
CXEM U B3aUMOJICCTBUI UX 3JIEMEHTOB.

Moayab 2. XumMH4yecKoe NpoUu3BOACTBO: XMMUKO-TeXHoJornueckas cucrema (XTC).

Crpykrypa XTC. CoctraB XTC: snemeHThl, CBsi3H, nojacucrembl. DineMeHTsl XTC, ux
kinaccuukanus. MHOTOQYHKITMOHATBHBIC 3JIEMEHTHI. TexHomorndeckue cBsizu 3yeMeHToB X TC
(motoku). Omucanue XTC. Onucarensusie u rpaduueckue Mmoaenu XTC. CucTeMHBIH MOAXO0T K
ux BeIOOpY mpu cuHTeze W aHanmuze XTC. CoiictBa XTC kak cuctemsl. [lossrenne B XTC
HOBBIX KQU€CTBEHHBIX CBOMCTB, HE XapaKTEPHBIX JJIs1 OTACIIbHBIX 3JIEMEHTOB.

Monyas 3. Anaau3 u cunre3 XTC.

[Monstre m 3amaum aHanmu3za XTC. MarepuanbHbIl B TEIUIOBOHM OamaHchl. MeToauka
COCTAaBJICHHS W pacueTa MaTepuajbHBIX M TeIUIoBBbIX OanmaHcoB XTC u ee moacucTeMm.
BanancoBeie ypaBHeHUs B cxeMax ¢ perukioM. Dopmbl mpeacTaBieHus 0anaHCOB (TaOMUIIBL,
auarpaMMmbl UM ZIp.). MarepuanbHbelii  OamaHC JUIsi MEXaHMYeCKHX, MAacCOOOMEHHBIX U
PEaKIMOHHBIX AIEMEHTOB U MoJcucTeM. OO00IIEHHBIE CTEXUOMETPUIECKIE COOTHOIICHUS U MX
Pa3HOBUIAHOCTU JIsi TOJCUCTEM. ODHTAIBIMIUHBIA, YHEPTETHUYECCKUN (IO TIOJIHOW SHEPTHH) H
skcepretuuecknii  Oamancel u  KIIJl. DOxcepreTwueckuii aHaiM3 Kak METOA  OICHKHU
3¢ (HeKTUBHOCTH MCIOJIB30BaHUS MOTEHIIMAJA ChIPbsl U dHEPTruu. TeXHO’KOHOMUYECKHI aHaIu3
XTC. Omnpenenenrie ocHOBHbIX mokazareneid 3¢dexkruBHocTH XTC. UyBCTBUTETBHOCTH K
OTKJIOHCHHMSIM  YCIIOBUM DKCIUTyaTalldd M HApYyIIEHUAM pexuMa, HagexHocTh XTC,
0e30MmacHOCTh MPOU3BOACTBA. [IpoOIEMBI ITyCKa M OCTAHOBKH arperaros.

[Tonstne n 3amaum cuuTe3a (moctpoenus) XTC. OcHoBHbIe 3Tambl pazpadotku XTC.
Ponp marematmueckux M 3BpUCTHUECKUX MeToq0B. OcHOBHbIE KoHuenuuu cuHTeza XTC.
CunTte3 ogHOpoAHBIX NojacucTeM. OCHOBBI MOCTPOEHUS ONTUMAIbHOM CTPYKTYpPBI IOJCUCTEM
TETII00OMEHHUKOB, Pa3/IeJICHUs CII0KHOW CMECH, pEaKTOPOB.

Monayasb 4. [IpomblnieHHbIe XUMUYECKHE MPOU3BOACTBA.

IToctpoenne XTC KOHKpETHBIX IMPOM3BOACTB U OpraHU3alusl IPOLECCOB B XUMUYECKHUX
peakropax. [lepcriekTUBHBIE HAMIPABIICHUS B CO3AHUN O€30TXOTHOTO MPOU3BOCTBA.

4. O0beM y4eOHOH JUCHUILINHBI

. B 3aueTHEIX B akamewm.
Buabl yueOHoii padoThl
eMHUIAX gacax

O01mas Tpy10eMKOCTh JUCHHUILUIMHBI 10 Y4eOHOMY IJIAHY 5 180
Konrakthas pa6ora (KP): 1,78 64
Jlexnuu (JIek) 0,89 32
[Tpaktuueckue 3ansatus (113) 0,44 16
JlaGopaTopusle 3ansartus (J1ad) 0,44 16
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CamocrositesbHas padora (CP): 2,22 80
Buja koHTpOJISi: IK3aMeH 1 36
Buabl yueoHoii pagoThl B sasermix | B actpon.
eAMHUIIAX qJacax
O0mas Tpy10eMKOCTh JMCIUILIMHBI 10 Y4eOHOMY IIAHY 5 135
KonTakTHas padora (KP): 1,78 48,06
Jlexuun (Jlek) 0,89 24,03
[Tpaktuueckue 3ausarus (I113) 0,44 11,88
Jlaboparopusie 3ansTHs (J1ab) 0,44 11,88
CamocrositesbHas padora (CP): 2,22 59,94
Bua KoHTpOJIsA: YK3aMeH 1 27

AHHoOTanus padoyeil mporpaMmme AU CHUIINHBI
«Cucrembl ynpaBJjieHHsl XMMHKO-TeXHOJIOTHYecKUMH npoueccammn» (b1. b.19)

1. Heap AMcUUIUIMHBI: 1aTh 0a30BbIe 3HAHUS 110 TEOPHH CHUCTEM YIPABICHHS XHUMHUKO-
texHosiornaeckumu nporeccamu (CY XTII), npuBuTh HaBBIKK U yMeHUE aHann3a cBoicTB XTI
KaK 00BEKTOB YIPaBIECHHUS U MIPAKTUYECKOTO IPUMEHEHUS TEXHUUECKUX CPEACTB YIPaBICHUS.

2. B pe3yabrare uU3yYeHUH JUCHMILIMHBI OOy4YalIMiicsli MO MNporpamMmme
CIIeNNAINTETA JOJIKEeH:

Obnadams cnenyOUMMA KOMICTCHITUSIMH:

2.1 OGueKyIbTypHBIE:

— CIIOCOOHOCTBIO TPEJCTaBUTh COBPEMEHHYIO KapTHHY MHpa Ha OCHOBE LIEJIOCTHOM
CHUCTEMBbl €CTECTBEHHOHAyYHBIX W MaTEMaTHUYECKHX 3HAHWUW, OPUEHTHUPOBATHCS B LEHHOCTSIX
ObITHS, KHU3HU, KyIbTypbl (OK-1);

— MOHMMAaHHEM  pOJIM  OXpaHbl  OKpYXKalolled  Ccpeapl W PalUOHAIBHOTO
MIPUPOIOTIONB30BAHUS U IS pa3BUTHS U coxpaHeHus nuBmim3auu (OK-13).

2.2 TIpoeccronanbHbIe:

- CIIOCOOHOCTBIO ~ OCYHIECTBIJISITH  TEXHOJIOTHMYECKUW TPOIECC B COOTBETCTBHUH C
pEerJaMeHTOM M HCIIOJIb30BaTh TEXHUYECKUE CPEACTBA JJII U3MEPEHMSI OCHOBHBIX IapaMeTpOB
TEXHOJIOTHYECKOTO TMpOoIiecca, CBOMCTB chIpbs U nmpoaykiuu (ITK-1);

— TOTOBHOCTBIO HCIIONIB30BaTh METOJbl OLIEHKM pPHCKa M pa3padarbiBaTh MeEphHI II0
obecrieueHnI0 0€30MacHOCTH pa3padaThIBAEMBIX HOBBIX TEXHOJOTHH OOpamieHus ¢ 0ObeKTaMu
npodeccuonansHoi nesitenbHocTH (ITK-11);

- CIOCOOHOCTBIO K MPOBEIEHUIO MAaTEHTHBIX MCCIEJAOBAHUN C IENbI0 OOecredeHus
NAaTEHTHOM YUCTOTHI HOBBIX NMPOeKTHBIX pemenuit (I1K-19).

3namo:

OCHOBHBIC TMOHSATHS TEOPUM YIPAaBICHUS; CTATUYECKUE U JUHAMUYECKUE XapaKTEPUCTUKU
00BEKTOB yrpaBieHUs, ocHOBHbIE BUAbI CAY u 3akoHbl perynupoBanus; TunoBeie CAY B
XUMHUYECKON MPOMBIIIEHHOCTH; METOAbl U CPEJCTBA U3MEPEHHSI OCHOBHBIX TEXHOJOTUYECKHX
napaMmerpoB; ycrounBocth CAY; ocHoBHbIe MNOHATHS O HenuHelHbIx CAY, peneiHbIX
CHUCTeMax, JIOTUYECKHX aJfOPUTMax YIpaBIICHUs, aJalNTUBHBIX M ONTHMAaJbHBIX CHCTEMax
yIIpaBICHHUS;

Ymems:

OIpEJIENIATh OCHOBHBIE CTATUYECKHE U TUHAMUYECKHE XapaKTEPUCTUKU OOBEKTOB YIPABICHHUS;
BbIOMpaTh PAlMOHAIBHYIO CHCTEMY PEryJIUpOBaHHS TEXHOJOTHYECKOTO MpOIecca; OLIEHHWBAThH
ycroitunBocTh CAY; BBIOMpaTh KOHKPETHBIE TUITBI TPHOOPOB it quarHocTHKU X TTT;

Braoemy:

METOJaMU TEOPUM aBTOMATUYECKOTO pEryJIMpOBaHMUs, OpraHu3allud M pacuéra CHCTEM
ONTUMAJIBFHOTO YIPABICHUS MPOIECCAaMU XHMMHUYECKOM TEXHOJOTHMH TEIUIOHOCUTENEeH U
PaAMOIKOJIOT MU IAEPHBIX SHEPIrETUUECKUX YCTAaHOBOK.
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3. KpaTkoe cogep:kaHue TUCHUNIHHBI
Mooyns 1. OcnosHble noHamus ynpasieHus XUMUKO-mexHo102U4eCKUMU NPOYeCccamu.
3HaueHUE aBTOMATMYECKOIO YIPABJIECHUS Uil Pa3BUTUS XHUMUYECKOW IPOMBIIUIEHHOCTH.
OcoOeHHOCTH  yIpaBiCHHUS XUMHYECKMM MPEINPHUITHEM W  XHUMHUKO-TEXHOJIOTHUYECKUM
nporeccoM. TeXHUKO-3KOHOMUYECKUH 3((eKT BHEApEeHHs aBTOMAaTH3HPOBAHHBIX CHUCTEM
ynpasneHus. Ponb cucreM ymnpaBieHuss B oOecrieueHHMH O€30MacCHOCTH XUMHYECKOIO
IIPOM3BOJICTBA U OXPaHbl OKpYyXkarolien cpeasl. OCHOBHBIE TEPMUHBI U onpeneneHus. Mepapxus
ynpapineHus. OCHOBHbIE NPUHUUINBI yopasieHus. Kriaccudukanuss cucteM ympaBlieHUS
®yHkuunoHanbHast crpykrypa CAY. Ilokazarenu kauecTBa yrnpaBiIeHHUs.
Mooyns 2. Ocnosbl meopuu agmomamuiecko20 ynpasieHus.
Maremarnueckue monenu CAY. Jlunamumueckue xapaxrepuctuku CAY. Hcnonbs3oBaHue
onepanroHHOro ucuucienus s aHanuza CAY. TunoBble [uHaMUYecKre 3BeHbs. BpeMeHHbIe
U YACTOTHBIE XapaKTEPUCTHKU. OKBUBAJICHTHbIE MPEeoOpa3oBaHUs CTPYKTYPHBIX CXEM.
VYeroitunBocTh uHEHHBIX CAY ¢ oOpaTtHOi#l cBs3bio. Kiaccudukanusi 1 OCHOBHBIE CBOWCTBA
00BEKTOB yIpaBiieHUs. MeTOJbl OIpeNeNeHUus] CBOWCTB OOBEKTOB yrpasieHHs. OCHOBHBIC
3aKOHBI PETyIUpOBaHus. PeryisiTopsl Ha OCHOBE UCKYCCTBEHHBIX HEUPOHHBIX ceTel. Lludposbie
U poOacTHbIE CHUCTEMBl YIpaBleHHA. BbplOOp 3akoHa peryliupoBaHUs M ONpeIeTeHHE
ONTUMAIBHBIX TAPAMETPOB HACTPOMKH MPOMBILIUIEHHBIX PETYISITOPOB.
Mooyne 3. H3mepenue mexHoi02u4ecKux napamempos XUmMuKko-mexHoui02uiecko2o npoyeccd.
['ocynapcTBeHHass cUCTeMa MPOMBILUICHHBIX TPUOOPOB U CPEACTB aBTOMaTH3aluu. OCHOBHbBIE
TEPMHHBl M OINpEJENIeHUsl MeTposiornu. Meroapl u3mepeHuil. CpelncTBa HM3MEPUTEIbHOU
TEXHUKH, WX CTaTHYECKHE W JUHAMHUYecKue cBoicTBa. I[lorpemHoctn m3MepeHuit. CriocoOb
nepenaun wHGOpMAIMK Ha paccrostHue. OpraHu3anus JUcTaHIUOHHOW nuarHoctuku XTI
N3mepeHre OCHOBHBIX TEXHOJIOTMUECKUX IapaMEeTpOB: AABJICHUS, TEMIIEpaTypbl, pacxoja u
KOJINYECTBA, YPOBHSA MKHJIKOCTH M CBHIIy4YHX MAaTepUajoB, cOCTaBa M (U3UKO-XUMHUYECKUX
CBOICTB BEIIIECTB.
Mooyne 4. Ochoébl  npoeKmMupo8aHus A8MOMAMUYECKUX CUCEM YAPABLeHUs XUMUKO-
MEeXHOI02UYeCKUMU NPOYECCAMU.
Ocob6ennoctu ympasnenust XTII. PerynupoBanue OCHOBHBIX TEXHOJIOTMYECKHX IapamMeTpOB:
pacxona, naBieHus, Temneparypbl, ypoBHs, pH. Texuuueckue cpencrBa CAY. OcHOBHbIE
Pa3HOBUIHOCTHU YIIPABJIAIOIIMX YCTPOHUCTB. THIIBI, XapaKTEPUCTUKU U PACUET HUCIOJIHUTEIBHBIX
MEXaHHU3MOB U PEryIHpyomux opraHoB. OdopmiieHue NpoeKTHOTO 3aJaHHsI Ha aBTOMaTH3aLUIO
TEXHOJIOTUYECKOTO Tpoliecca. BIOop Touek n3MepeHus, KOHTPOJIS, YIPaBIIIEMbIX TAPaMETPOB U
yIOpapisSomMX Bo3aedcTBUil. CTaHgapThl W YCJIOBHbIE OOO3HAYEHUS IJIsl TEXHOJOTHYECKHX
cxeM. OcHoBHble cBefieHns 00 ACY TII B xumuueckoit npomeinuieHHoCTH. [Ipumepsr ACY TII
B XMMHMYECKON MPOMBINUIEHHOCTH. OCHOBHBIE BBIBOJBI 110 Kypcy. COBpEMEHHBIE TEHJICHLIIUH B
paszButuu CY XTII.

4. O0béM yueOHOM JUCHMIIJIMHBI

o B 3aueTHBIX B akanem.
Bun yaeOHo# paboTh
€MHULIAX qJacax

O0mast Tpy10eMKOCTh JUCHUILIHMHbI 3 108
B tom umciie Ha 00y4ueHue 3 108
AyIMTOpHBIC 3aAHATHS: 1,33 48

Jlexum 0,89 32

IIpakTrueckue 3aHATHU - -

Jlaboparopabie paboThI 0,44 16
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CamocrosiTesibHast padora: 1,67 60

PacuerHo-rpaduueckue padboTb

[ToaroroBka K KOHTPOJIBHBIM paboTam 0,56 20

[TonroroBka k 1a00paTOpHBIM paboTam 0,56 20
Jpyrue Buabpl caMOCTOSITEILHON IEATEIIbHOCTH 0,56 20

HOI[FOTOBKa n cgada dK3aMCHa - -

Buja uToroBoro KOHTpoJIsi: 3a4eT ¢ OLEHKOM - -

B yueGHoi paGoTs! B 3auetHbIx B actp.
eIMHUIIAX gacax
O01masi Tpy10eMKOCTb JUCUMIIIIMHBI 3 81
B ToMm uncie Ha oOy4yeHue 3 81
AyAUTOpPHBIE 3aHATHS: 1,33 35,91
Jlexun 0,89 24,03
IIpakTrueckue 3aHATUS - -
Jlaboparopabie paboThI 0,44 11,88
CamocrosiTesbHast padoTa: 1,67 45,09
Pacuerno-rpaduueckne paboTsl - -
ITonroToBKa K KOHTPOJIBHBIM paboTam 0,56 15,12
[Toarororka K J1abopaTopHBIM paboTam 0,56 15,12
Hpyrue Buabpl caMOCTOSITEIbHON IEATEIIbHOCTH 0,56 15,12
ITogroroBka u craya sK3ameHa - -
Bua uToroBoro KOHTpoJis: 3a4er ¢ OLEHKOM - -

AHHOTanuA padoyeil NPOrpaMmMbl AUCHUNIMHBI
«OcHOBBI siiepHOil pu3uku u fosumerpun» (b1.5.20)

1. Hear aucuMIIMHBI — cHOpPMHUpPOBATH y CTYIACHTOB OOIIME TPEICTABICHUS O
CBOMCTBaxX aTOMHOTO fAJIpa U MOHU3UPYIOLIUX HU3Iy4EHUH, 1aTh OCHOBHBIE CBEJECHHUS O 3aKOHAX,
VIPABISIONIUX CHOHTAHHBIMH PAJMOAKTUBHBIMH TPEBPAIICHUSIMH, SACPHBIMU PEAKIUSIMH, a
TaK)Ke MPOIECCAMH, MPOUCXOIAIIMMH IMPHU MPOXOKIECHUH HOHU3UPYIOIIETO H3Iy4eHUs sIep
4yepes3 BELECTBO.

2. B pe3yabrare wu3yYeHUS JUCUMILIMHBI O0yYalOIIMICsT MO MNporpamMmme
CTIENHATUTETA TOJIAKEH:

Obnadams cnenyOUMMA KOMICTCHITUSIMHA:

OO1IeKyIbTYpHBIE:

- Crmoco0eH MpeJCTaBUTh COBPEMEHHYIO KApTUHY MHpPa Ha OCHOBE IEJIOCTHOW CHCTEMbI
€CTECTBEHHOHAY4HbIX U MaTemaTnueckux 3Hanuit (OK-1);

- crmocoOeH K 0000IeHUI0, aHAIN3Y, BOCIPUATHIO MH(POPMAIIMH, TTOCTAHOBKE IIEJIM U BHIOOPY
nyreit ee noctmkeHus (OK-4);

- MOHUMAET POJIb OXPaHbl OKPYXKAIOLIEH cpeibl U PAlMOHAIBHOTO MPUPOIONOIL30BAHUS IS
pa3Butus U coxpaHeHus nusuauzanuu (OK-13).

Ob6menpodeccrnoHaabHBIC:

- CIIOCOOEH HCIIOJIh30BaTh MaTEMATHUECKHUE, €CTECTBEHHOHAYYHBIC I MH)KEHEPHBIC 3HAHUS IS
pemenus 3amad cBoeit npodeccrnonansuoi AestenpHocTH (OITK-1);

- coco0eH NMpoQecCHOHaIbHO UCIOIB30BATh COBPEMEHHOE TEXHOJIIOTHYECKOE M aHATUTHUECKOE
o0opyoBaHue, CIOCOOEH K MPOBEICHUIO HAYYHOTO UCCIIEIOBAaHUS U aHAJIM3Y MOJYYeHHBIX TpU
ero nposeaeHuu pesyasraTos (OIIK-2).

[IpodeccuonanpubIie:
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- cnoco0eH MpPHHHUMATh KOHKPETHOE TEXHHUYECKOE pELICHHE C Y4YeTOM OXpaHbl TpyAa,
paauanoHHOM 06€30MacHOCTH U OXpaHbl OKpysxaroreit cpensl (I1K-4);
- CIOCOOCH MPOBOJIUTH PATMOMETPHUECKUE M JIO3UMETPHUUECKUE H3MEPEHHs] M KOPPEKTHO
oOpabaTeiBaTh dKcIiepuMeHTaabHbIie nanubie (I1K-6);
- CIOCOOEH OLIEHUBATH MOTyYaeMyI0 103y 3a CUET BHENIHETo U BHyTpeHHero oonydenus ([1K-7);
- TOTOB HCIOJIB30BaTh JCHCTBYIOLIME HOPMATUBHBIE JOKYMEHTHI B OOJACTH paJHallMOHHOW U
sinepHoit 6e3omacHocTH (ITK-8).

3namo:
- CTPOEHHUE aTOMHOTO SApa, KIacCU(PHUKAIIUIO dJIEMEHTAPHBIX YaCcTHUIl, OCHOBHBIC CBOWMCTBA SiACP
Y TEOPUIO UX YCTONYUBOCTH;

- 3aKOH pPaJMOAKTUBHOTO pacmaja, paJdOAKTUBHBIE CEMEHCTBA, METOJBI pacuera
aKTHBHOCTH B CEMENCTBax, 0COOCHHOCTH alib(pa- u OeTa-pacraaa u UCITyCKaHUs TaMMa-KBaHTOB;

- OCHOBHBIE SIICPHBIC PEAKIIUN Ha HEUTPOHAX, 3apsSHKCHHBIX YACTHIIAX M TaMMa-KBaHTAaX;

- TPOIIECChl AENEHUS SAep U KOHCTPYKLHUIO SIIEPHOrO peakTopa, METOIbl YIpaBICHUS
SIIEPHBIM ~ PEAKTOPOM, TMPOLIECCHI 00pa3oBaHUs MPOIYKTOB [IEJCHHS ¢ TPAHCYPAHOBBIX
3JIEMEHTOB;

- POIIECCHI B3aUMOICUCTBUS TSKENBIX 3aPSKEHHBIX YaCTHUIL U DJIGKTPOHOB C BEIIECCTBOM,
MOHM3AIOHHbIE W pPaJualMOHHbIE MOTEpU OHHEPrHM, B3aHUMOJCICTBHE TIaMMa-KBaHTOB C
BELIECTBOM;

- METOJIbl PETUCTPALIUY U3TYyYEHHUH, OCHOBHBIE TUIIBI AETEKTOPOB U MX XapaKTEPUCTUKH,
METO/bI TO3UMETPHHU anb(da-, 6eTa- 1 raMMa-u3Iy4eHUS;

- IPUHIIUIIBI ¥ OCHOBHBIE HOPMBI PaInalliOHHON OE€30MacCHOCTH;

Ymems:
- pemaTrh OOBIKHOBEHHBIE nU(dEepeHIINaTbHbIE YpPaBHEHUS W CHUCTEMbl OOBIKHOBEHHBIX
muddepeHINaTbHBIX YpaBHEHUH MPUMEHHTENIHHO K MPOIEccaM pPaauoaKTHBHOTO pacmaaa u
SIEPHBIX PEAKIINI;

- TPUMEHATH MaTeMaTUYECKHEe METOJbl MPU PEIICHUH THUIIOBBIX MPOQecCHOHATBHBIX
3ajady;

- HCIOJIb30BaTh (PU3MYECKHE 3aKOHBI TPU aHAIM3€ W PEHICHHH MpodsieM
npodecCuoHaNBHOM e TeIbHOCTH;

- TpPOBOAWTH pacueThl W3MEHEHUS AaKTUBHOCTU PATUOHYKIHIOB CO BPEMEHEM,
AKTHBHOCTH MPOAYKTOB SIIEPHBIX peaKIuii, mpobera anbda- u 6eTa-4acTHIl;

- OIICHUBATH JI030BYIO HATPY3Ky B PA3IMUHBIX YCIOBUSIX;

- TPOBECTH CTATUCTHUECKYI0 00pabOTKy pe3y/lbTaTOB  aHAIUTUYECKUX
ONPEACIICHUN;
Braoemy:
- METOJaMH TPOBEACHHS PATUOMETPUYECCKHX U JO3UMETPUUYECKUX H3MEPEHUNW M HaBBIKAMU
KOPPEKTHOM 00pabOTKH UX PE3yJbTATOB.

3. Kparkoe comepxanue 11 CHUNIIHHBI

Beeoenue. Tlpenmer simepnoit ¢usuku. Kpartkme wucropuueckue cBeneHus. 3aladd |
MECTO Kypca B TOJTOTOBKE CHEIHAINCTAa B OOJACTH XUMUYECKOW TEXHOJOTHH MaTepHaJIOB
COBPEMEHHOM YHEPIETUKH.

Mooyns 1. Aoepnas ¢usuxa
1.1. CtaTuueckue CBOMCTBAa aTOMHOTO sipa

Hcropust OTKpBITHSA aTOMHOTO si7pa. 3aps] sipa U aTOMHBINA HOMep. Macca siipa u
MaccoBoe uyucno. HM3orombl. OTkpbeiTHE HEWTpoHA. [IpOoTOHHO-HEUTpOHHAs Teopus.
Pasmepsl siapa. PaccrosiHue u sHEeprus B siIepHOM Gu3uKe. DHEprus CBs3M sapa. SnepHbie
cunbl. [IpoToHHO-HEWTpoHHass aAuarpamMma. KamenbHas wmonenb sigpa.  Dopmyna
Baiiizekkepa. YpOBHM SHEpruM HYKJIOHAa B LEHTpajbHOM moje. CHuH-opOHUTaNbHOE
B3aumojeiicteue. OnmHovyacTrdHass Mojenb obOojodek (OMO). DHeprusi CUMMETPpUH B
OMO. CnuH ¥ 4YeTHOCTh OCHOBHBIX cocTosHUHM sipep B OMO. Dddexr cnapuBaHus.
MarHutHble MOMEHTHI SAEp. DJIEKTPUYECKUN KBAAPYINOJIbHBIA MOMEHT. PaBHOBECHBIE
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dbopMbI ¥ BO30YKICHHBIE COCTOSIHHS sifiep. BHYTpEHHsS CTPYKTypa HYKIOHOB, KBapKH.
OnemeHTapHble W (yHIaMeHTanbHble YacTHIbl. JlenToHbl. UYeTbipe BHIA CHIIOBBIX
B3aMMOJICVCTBUM U CTaHAAPTHAS MOJIEIb.
1.2 PagnoakTuBHBIN pacmaj
CyurHocTh  SIBIIGHHUS PAAUOAKTUBHOCTH. (OCHOBHOM 3aKOH pPaJHOAaKTHBHOIO
pacnaga. AKTUBHOCTh. CTaTUCTUYECKUN XapaKTep paJMOAKTUBHOTO pacnana. CroKHBII
pacnan. IlocnenoBaTenbHble W MapauieNbHbIE  PaJUOAKTUBHBIE  MPEBpALICHUS.
PannoaktuBHble cemelcTBa. PamvoHyknuasl B mpupone. SaepHass TeOXpOHOJOTHS.
[Ipoxoxenue anbda-4acTull Yepe3 MOTCHUUANbHBIA 0apbep U CKOPOCTh allb(a-pacnasa.
[TpaBuno I'eiirepa-Herrona. Tpu Buaa 6era-pacnana. Cnaboe B3aMMOJEHCTBHE M TEOPHUS
®epmu. Criextp 6era-uactui. [IpaBuno CapmpkenTa. Pasperiennsie u 3anpenieHHble O6eTa-
nepexoasl. ['amma-uznydenue sgaep. Knaccudukanus ¢otonoB. KackamHoe ucryckanue
raMma-KBaHTOB. SnepHas u3omepusi. BHyTpeHHsIsE KOHBepcHsl ramMMa-KBaHTOB. DQQekT
Méccbayspa. CnoHtanHoe aeneHue saep. Mexanusm neneHus. CIIOHTAHHO JEISIIAECS
n3omepol. CBOICTBA OCKOJIKOB  JIeJICHUS. ATOMHO-MOJEKYJSIPHbIE  TOCIEICTBUSA
PaauOaKTUBHOTO pacraja.
1.3. SAnepHsble peakuu
Onpenenenne W KiaccuUKANUS SASPHBIX peakiuil. 3aKOHBI COXPAaHCHHS TNpHU
saepHbix  peakuusx. CeueHue U BbIXOJ siAepHOM  peakuuu. VckyccTBeHHas
panuoakTuBHOCTh. llomydeHne pagVMOHYKIMIOB B SACPHBIX pPEaKUUAX. YPABHEHUE
AKTHBAIlMU TOHKOM MUIIEHU. MeXaHU3MBbI SIAEPHBIX PEaKIU: COCTABHOE SIAPO U MPSIMbIC
nporecchl. DyHkiuu Bo3OyxnaeHus. Knaccudukaruss HeHTpoHOB. (OCHOBHBIE BHUJIBI
SIEpHBIX peaknuii Ha HedTpoHax. CeueHue oOpa3oBaHHsI COCTAaBHOTO sjpa B
Hepe30oHaHCHOHM obnactu Pe3oHaHcHbie MakcuMyMbl. CeueHHE B PE30HAHCHOW 00JIACTH H
¢dopmynsl bpeiita—Burnepa. SlnepHsie peakuuu Ha IpPOTOHaX U anbda-yacTunax. Peakimn
JEUTPOHOB KaK NMpPHUMEP IPSMBIX IPOLECCOB. Peakiuu mnoj AeWCTBUEM TSDKENBIX WOHOB.
Tepmosimepusie  peakiuu. [Ipobrema  ympaBlisieMOTO  TEPMOSIIEPHOTO  CHHTE3a.
[lepcrieKTHBBI MCHOJIB30BAaHUSA TEPMOSANECPHOU SHEpruu. VICTOUHMKM SHEPruu 3BE3] U
HykieocuHTe3 Bo Bcenennoil. Kocmuueckue nyun. dorosiaepubie peakuuu. [opsiane
atombl. Dddext Crummrapaa—danmepca.
1.4. SAAnepHelii peakTop. Y CKOpUTENIbHAs TEXHUKA
[enenue moj AEHCTBHEM HEWTPOHOB: UCTOPUSA OTKPBITHUS. DHEPrus aKTHBALIMH.
Pacnpenenenne osHeprum genenus. llemHas peakuus JeneHus sAaep. 3aMeJICHHE
HEUTPOHOB. ['eTepOreHHBIN SIACPHBIM pPEaKTOp HAa TEIUIOBBIX HEWUTPOHAX. YTpaBICHUE
LEeNHON peakuued. Ponp 3ana3apiBaolinX HEUTPOHOB HakoruieHue NMpONYyKTOB ACIICHHUS.
O6nyuyennoe simepHoe TOIIMBO. OCHOBHBIE THIBI peakTOpOB. IlepcrieKTHBBI pa3BUTHSA
SIIEPHON DHEPTETUKH. Y CKOPUTEIH 3apsHKEHHBIX YaCTHIl U OOIIHE MPHHIIUAIBI UX PAa0OTHI.
DJIeKTpoCcTaTUYECKUu TeHepaTop. JIuHelHbld yckoputenb. [lukinorpon [lpyrue Ttumbl
yCKOpHUTEICH. YCKOPHUTENIH 3JIEKTPOHOB KaK HCTOYHUKU (POTOHOB BBICOKHX HHEPTHUH.
N cTOYHUKN HEUTPOHOB.
Monyib 2. OCHOBBI JO3UMETPUN
2.1. B3aumopaencTBre HOHU3UPYIOIIETO U3TyUYEHUS C BEIIECTBOM
B3aumoaencTBue TSKENBIX 3apsDKEHHBIX YacTUL C BellecTBOM. MoHu3zamus u
BO30YyKJeHHE aToMOB M MoJiekyn. Kiaccuueckass Teopusi HOHU3AIMOHHOTO TOPMOKEHHUSI.
PenstuBucrckue s¢dextel mpu Topmoxenuun. Popmyna bere-broxa u ee anamms.
Kommosurmonnsiii 3akoH bparra. Ympyroe paccesaue Ha sapax. [IpoGer Tspkemnoit
3apspkeHHOM dYactuibl. CBs3p mpoOera ¢ sHeprueid. Dddektsl mepesapsaku. [lotepu
SHEPruu OCKOJKaMu JeieHus. OcOOEHHOCTH B3aMMOJAEUCTBUSL OBICTPHIX 3JEKTPOHOB U
MO3UTPOHOB €  BeIIECTBOM. VIOHM3allMOHHOE H  paJUallMOHHOE TOPMOKECHHE:
COMOCTABIICHHE OTEPh SHEPTHUH. AHHHTHIALAA MTO3UTPOHOB. [IpoGer
MOHOXPOMATHYECKHX  DJIGKTPOHOB ®  Oera-dacTull.  UEepeHKOBCKOE  H3IIyYCHHE.
B3aumoneiictBue ramMma-kBaHTOB ¢ BemecTBoM. Dotodrdpdexr. Dddexr Kommnrona.
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Ob6pa3zoBanue AIIEKTPOH-TIO3UTPOHHBIX nap. Koadduunent ocnalieHusl.
OKCITOHEHIIMAIbHBIN 3aKOH MOTJIOICHHS TaMMa-KBAHTOB.
2.2. JleTeKTOpbI 3apsyKEHHBIX M HEUTPaAJIbHBIX YaCTHULL
Pannomerpus u cieKTpOMETpHs A1€pHOTO M3iIydeHUsl. OCHOBHBIE XapaKTEPUCTUKU
JETEKTOPOB MOHM3MPYIOLIETO M3Iy4eHMs. [a30Bble HMOHU3ALIMOHHBIE JETEKTOPBI.
[TonynpoBoHUKOBBIE  €TeKTOpPbl. CHUHTHIUISIMOHHBIE JE€TEKTOpbl. UYepeHKOBCKue
cyeTuvku. TpekoBble naeTekTopbl. Jletekropsl HeWTpoHOB. Ilpomecc perucrpanuu
YaCcTHI] CYETHOM ycTaHOBKOW. M3mepeHus aktuBHOCTH. Meton coBmanenmii. OOmme
XapaKTepUCTUKU CIEKTPOMETPOB siiepHOro u3nmydeHus. Anbda-, Oerta- W TamMma-
CIIEKTPOMETPHUSL.
2.3. Jlo3uMeTpus U paiualiuoHHast 0€30IacHOCTh
OcHoBHBIE  no3uMeTpuueckue  BenuuuHbl.  [lormomiennass  nmosza.  Kepwma.
DNEeKTPOHHOE paBHOBECHE. DKCIO3UIIMOHHAs 103a. MOmHOCTh 103kl JInHelHas nepenaya
sHepruu. Or03HC U TWIOTHOCTH NMOTOKA. [lornomenHas no3a 3apsikeHHbIX yacTull. Kepma
¢doronnoro uznydenus. Kepma u no3a HeiitponHoro uznyuenus. [Ipumenenue 1eTekTopos
MOHM3UPYIOUIETO U3TY4YeHUs MPU PELIeHUH 3aaa4 Ao3uMeTpun. buonornueckue 3¢ pexTs
npu oOmydeHHH. DKBHBaJCHTHAas 103a. D(PQeKTUBHAs SKBUBaJCHTHas 103a. [IpuHIUMBI
paauanmoHHoOM 6e3omacHoCcTH. KOMITIEKC MEpOnpUATHH 110 3aIIUTE YeJIOBEKa OT BPEIHOTO
BO3/CHWCTBUS MOHM3UPYIOUINX M3TydeHuil. Kateropun i, nojasepraiomuxcs 00Iy4eHuro.
Buemnee u BHyTpeHHee oOimydeHue. JlomycTuMble U KOHTPOJIbHBIE YPOBHH OOJY4EHHS.
Buemnssa nosumerpusi. HopMel paguannoHHoi 6€30macHOCTH.
Mopyns 3. JlaGopaTopHBIH TPaKTUKYM
3.1. 3HaKOMCTBO € paJuOMETPUUECKON anmnapaTypoi
[TpoBepka mpaBUILHOCTU PAaOOTHI PAAMOMETPUUYECKON ammaparypbl M0 KpUTEPHIO
[Tupcona. Onpenenenne pa3peniaroIiero BpEMEHU paJuoMeTpa.
3.2. MeTtoibl onpeiesIeHUs] aKTUBHOCTH
OTtHOcuTenBbHOE olpeziesieHue 0eTa-aKTUBHOCTHU MOJIYITPOBOTHUKOBBIMU
neTeKkTopaMu.  AOCONMIOTHOE — OmNpeleleHue  OeTa-akTUBHOCTH — JETEKTOPOM €
(UKCUPOBAHHBIM TENECHBIM YITIOM. AOCONIOTHOE OIpe/elieHue aKTUBHOCTU METOJIOM
OeTa-raMMa-COBIAIEHUHA.
3.3. Metoabl uaeHTU(UKATUN PAJAUOHYKIUOB
Omnpenenenne HHepruu aibpa-yacTUI] MO JJIMHE HX M[podera B BO3IYyXe.
WNnentudukanus pagioHYKIHIOB MO BepxHEH rpanuie Oera-cektpa. OmnpeneneHue
SHEPruuM TraMMa-KBaHTOB METOAOM ocliabneHus. Anbda-ciekTpomerpus. [‘amma-
CHEKTPOMETPHSL.
3.4. Jlo3uMeTpUYECKHE U3MEPEHUS U PAIUALIMOHHBIN KOHTPOJIb
N3mepenue pamuammonnoro ¢onHa. [IpupoaHas M TEXHOTCHHAs PaUOAKTUBHOCTD.
N3MepeHne ypoBHEN 3arpsi3HEHHOCTH TOBEPXHOCTEN PaAMOHYKIUIAMH.
4. O0beM y4eOHOM TUCITUTUTNHBI

Bun yaeOHo# paboThI B 3agerHbBIX B akanmem. yacax
eMHHIIAX
Bcero | 5 cemectp |6 cemectp
OO6m1as TpyA0EMKOCTh TUCIIUTUIHHBI 11 396
B ToMm uncie Ha oOydyeHue 10 360 144 216
AyYAUTOpPHBIE 3aHATHSL: 4,44 160 64 96
Jlexun 0,44 16 16 -
IIpakTnueckue 3aHsATUS 1,33 48 48 -
JlaGopaTopHbie pabOTHI 2,67 96 - 96
CamocTrositenpHas paboTa, u: 5,55 200 80 120
PacuerHo-rpaduueckue paboTs 1,22 44 44 -
[ToaroroBka K 1a00paToOpHBIM paboTaM 3,33 120 - 120
Jlpyrue BUJbl CAMOCTOSITENIEHOM PabOTHI 1 36 36 -
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ITonroTroBka u caaya 3K3aMeHa 1 36 36 -
By uToroBoro KOHTpOIs DK3aMeH
Bun yueGHOM paboThI B 3aueTrHBIX B actp. wacax
eMHUIIAX
Bcero | 5 cemectp |6 cemectp
OO6m1as TpyA0€MKOCTh TUCIIUTUIHHBI 11 297
B ToMm uncie Ha oOydyeHue 10 270 108 162
AYAUTOpHBIE 3aHATHSL: 4,44 120 48 72
Jlexumn 0,44 12 12 -
[IpakTiueckue 3aHsATHS 1,33 36 36 -
JlaGopaTopHbie pabOTHI 2,67 72 - 72
CamocTrosiTenpHas paboTa, u: 5,55 150 60 90
PacuerHo-rpaduueckne paboTs 1,22 33 33 -
[ToaroroBka K 1a00paTOpHBIM paboTaM 3,33 90 - 90
Jpyrue BUIbI CaMOCTOSITEILHON paOOTHI 1 27 27 -
IloaroroBka u cmada sK3aMeHaA 1 27 27 -
Bua ntoroBoro KOHTpoJIst DK3aMeH

AHHOTanuA padoyeil NPOrpaMmMbl AUCHUNIHHBI
«Pagunoxumus» (b1.b.21)

1. Heap AMCUMILUIMHBI - U3y4YE€HHUE 0COOEHHOCTEN MOBEACHUS PaJUOAKTUBHBIX H30TOMOB
B YJIbTpaMaIbIX KOHIICHTpAIMSIX B pacTBOpE, ra3e W TBEepAOH (asze, pacmpelnercHre UX MEexIy
dazamMum B Tpoleccax COOCAXKACHHUS, aACOPOIMH, HMOHHOTO W HW30TOMHOTO OOMEHa,
DJIEKTPOXUMHUHU, a TaKXKe BONPOCHI CHHTE3a MEUYCHBIX COCIMHEHWH H TPUMEHEHUE
PaAMOaKTUBHBIX U30TOMOB B HAyKe, IPOMBIIIIEHHOCTH U MEAUIIUHE.

2. B pe3yabrare wu3yYeHUsl AUCHHUILUIMHBI O0y4Yawluiicd N0 mporpamme
CIeNNATUTETA JOJIKEeH:
obnadamys CIEAYIOIUMU KOMIIETCHIIUAMU:

1.2.1.001meKkyabTypHBIE:

- COCOOHOCTH K 000O0IIEHHUIO, aHANN3Y, BOCIIPUATHIO HH(POPMAIIUHU, TOCTAHOBKE 1IETH U

BBIOOpY myTel ee goctmwkenus (OK-4);

- IOHMMaHHWE POJIM OXPAHBI OKPYKAIOIIEH CPEIbl U PAIIMOHATBHOTO MIPUPOIONIOIB30BAHUS

U TSI pa3BUTHUS U coxpaHeHus nupmmsanuu (OK-13).

1.2.2. O6menpodeccuoHaabHbIE:

- CHOCOOHOCTh TMPOQECCHOHANBHO HCIONb30BaTh COBPEMEHHOE TEXHOJIOTMYECKOe U

aHAJTMTUYECKOE 000PYA0BaHHE, CIIOCOOHOCTh K MPOBEICHUIO HAYYHOTO MCCIEIOBAaHUS U

aHaAJIM3Y MOJYYCHHBIX TIPU ero npoBeaeHuu pe3ynbratoB (OITK-2).

1.2.3. [IpodeccuonanpHbIe:

- CIOCOOHOCTBIO O0ecnedYnTh O€30MacHOe MPOBEACHHE pPadOThI C HCIOJIb30BAHUEM

pPaMOAKTUBHBIX BEIIECTB B OTKPHITOM BUJEC M OICHHUBATH MOITYYaeMYIO JI03y 3a CYET

BHeIIHero u BHyTpeHHero oomydenus (I1K-7);

- CIIOCOOHOCTH CaMOCTOSATEIHHO BBITIOJNHSATh HCCIIEJIOBAHHUS C HCIIOJIb30BAHUEM

COBpPEMEHHOM ammapatypbl W METOJOB HCCIENOBaHHs B 00JacTM OOBEKTOB

npodeCCHOHATBHON NIEATETbHOCTH, POBOJUTH KOPPEKTHYIO 00pabOTKY pe3yiabTaToB U

yCTaHaBIUBAaTh ajiekBaTHOCTH Moaenei (ITK-10).

3namu:

- OCOOECHHOCTH TIOBEIEHUS pPAJAUOHYKIHUIOB B pacTBOpax OOJNBIINX pa3BEACHUH,

W30TOITHEIE, CIIeIUpUYIECKUE 1 HeCTIeU(PUIECKIEe HOCUTENN U 00JIacTh UX IPUMECHCHHS,
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- OCOOCHHOCTH W 3aKOHOMEPHOCTH PACHPEICIICHUs PATUOAKTUBHBIX H30TOMOB MEXKIY
dazamum B Tpoleccax COOCAXKACHHUS, aACOPOIMH, HMOHHOTO W HW30TOMHOTO OOMEHa,
AIIEKTPOXUMHUU, IKCTPAKIIHH;

- OCOOEHHOCTH pEaKIMi M30TOMHOTO OOMEHa W BO3MOXXHOCTH OOpa3oBaHUS
PaAMOKOJION/IOB;

- IPUHIIMIIBI CHHTE3a MEUEHBIX COCIMHEHUN U MPUMEHEHUS PaJMOaKTUBHBIX U30TOIOB B
(UBUKO-XMMHUYECKUX U PAUOAHATUTHICCKUX UCCIICIOBAHMSIX;

- TpaBuia paboOThl C OTKPBITBIMU PAJAMOAKTUBHBIMU MCTOYHUKAMHU B PaIHOXUMHUYECKON
nabopatopuu 3 Kiacca.

Ymemy:

- HCTOJB30BaTh METOJl PAJAUOAKTUBHBIX WHIUKATOPOB, yYMETh IOCTaBUTh 3aqady U
MIPOBECTHU pacyeThl HEOOXOAUMON aKTUBHOCTH VISl pEIICHUS 3a/1a4 €CTECTBEHHBIX HAaYK;

- paccudThIBaTh KOX(M(UIMEHTHI PACHPEICIICHUsS TPU COKPHUCTAUIM3ANNUN, HWOHHOM
oOMeHe WIIH KUAKOCTHOM SKCTPAKLUU U XapaKTEPUCTUKU MPOLECCOB HOHHOTO 0OMEHa;

- IPEAOTBPAILATE aJICOPOIINI0 PAAUOHYKIUIOB HAa TOBEPXHOCTH MOCYABI 1 (PHIIBTPOB;

- TpPaBUIBHO BBIOMPATH JETEKTOpP U3Iy4YEHHs, MPOBOJIUTH PATUOMETPUUECKHE
U3MEPEHUs M HaJJIeKaMM 00pa3oM 00pabaThiBaTh SKCIIEPUMEHTAJIbHbIE JAaHHBIE.
Braoemy:

- METO/IaMH BBIICTICHUS U pa3/IeIICHUS PAAUOHYKIIHIOB;

- METOIOM PaJMOAKTUBHBIX UHAUKATOPOB ISl PEIICHUS PaliOaHAIMTUYECKUX 3a/1a4;

- MeTofaMu 0e30MacHOro MPOBEIEHUS padoT C PaTUOHYKIUAAMH B OTKPBITOM BHIE B
nabopaTopuu 3 Kiacca.

3. Kparkoe comepxkanue 11 CHUNIHHBI

Beeoenue

Hcrtopuueckas cripaBka. Uto Takoe paguoxumus. OCHOBHBIE pa3/Ieibl paJuOXUMUH.

Mooynv 1. Ocobennocmu nosedeHust paduoHyKIUd08 8 pacmeopax OOIbUUX PA36edeHUll
8 npoyeccax COKpUCMALIU3AYUU, a0COPOYUU U KOJLLOUO00OPA308aHUSL

1.1 IToBeneHust paAMOHYKINIOB B PACTBOPAX OOJBIIUX pa3BEACHUI

[ToBeneHus paaMOHYKIWIOB B pacTBopax Ooibiux pasBeneHuid. Kiaccudukamms
MPOLIECCOB coocaxaeHus. M3oTomHble, cnenuduyeckue MU Hecnenupuueckue HOCUTEIH U
00J1aCTH UX TPUMEHEHUS.

1.2 OCHOBHBIE 3aKOHOMEPHOCTH COKPHUCTAIIIN3AIUU

M3omopduass u  wm3omumopduast cokpuctammuzanvs. OCHOBHBIE 3aKOHOMEPHOCTH
COKpucTa/n3anuu. PacnpeneireHne MUKpoKOMIOHEHTa Mexay ¢azamu. Koncranra XionuHa.
Koapdumment kpucrammzauuu D. JIuHeHHBIH U TorapuMUUYECKHil 3aKOHBI pacnpeaeseHs,
ycioBusi cokpuctamnuzauuu. @OakTtopsl, BausomMe Ha KOIDPUIMEHT KPUCTAJUIM3ALMH.
OOpaszoBanne cMmemaHHbIX KpuctawioB [puvma. [loHsTHE 00 aHOMAanbHO CMEIIAHHBIX
KpHUCTaJIJIax.

1.3 AncopOIoHHbIE TPOLIECCH B PAAHOXUMUHN

AncopOumsi Ha WMOHHBIX Kpuctaiuiax. [lepBuunas oOMeHHast aacopoOmwus. [lepBuunas
NOTEHIMaI00pasyrommas aacopOLus U BTOpUYHas oOMeHHas ajcopOuus. X 3aKkOHOMEpHOCTH.
VYpaBuenne PatHepa u cneiacTBus W3 Hero. AJcopOIus Ha CTEKI€ U OYMaKHBIX (PHIIBTpax.
3HaueHue aACOpPOIMOHHBIX SBJICHHNA B paguoxXuMuu. llpuMeHeHne HecnerupuIecKux
HOocUTEeNel. OKCIepUMEHTAIbHbIE  METOAbl  pa3rpaHUYCHHs]  Pa3IMYHbIX  MEXaHHU3MOB
COOCaX/ICHUS.

1.4 Komnonmoo0Opa3oBaHHue B paIuOXUMHUH.

HctuHHBIE W TICEBIOKOJUIOHWIBI. YCIOBHS WX OOpa30BaHMS, CBOWCTBA W METOJbI
WCCJICIOBAHMS: TUANN3, yabTpabuiabTpamus, neHrpudyruposanue, nuddysus, paguorpadus u
Ap.

Mooyne 2. Ocobennocmu uUCNONbL308AHUSA U3OMONHO20 O00OMeHd, INeKMPOXUMUL,
Xpomamoepaghuu u IKCMpaKyuu 8 paouoxumuu

2.1 Ponp n3oTomHOr0 OOMEHa B PAIMOXUMUHN
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HM3oronHelii 0o0MeH. MexaHW3M W KHHETHKA W30TOMHOTO oOOMeHa. MiueanbHBIN
M30TOIHBIN 0OMEH U ero 3aKOHOMEpHOCTH. PoJib H30TOMHOTO 0OOMEHa B paAMOXUMHUH.

2.2 DneKTpoXUMU4ecKre 0COOEHHOCTH B PaIUOXUMHUU

DIEKTPOXUMHUYECKNE METO/ABl BBIACICHUS PAaJUuOHYKINI0B. KpuTrnueckuii moreHuuan
BBIJICJICHUSI U METOJbl ero ompezaenenus. [Ipumenumocts ypaBHeHus HepHcra B pacTBopax
Oonpmux pasBeneHuid. Teopwus ["aiicuHckoro. Vcmonb30BaHue AJIEKTPOXUMUYECKUX METOJOB B
pagTuoXUMUH.

2.3 Xpomatorpadus U SKCTPAKIKS B PAAUOXUMUHN

Knaccudukanus xpomarorpapuueckux MpOIECCOB MO MeXaHU3MaM. AJCOpOIMOHHAS
xpomarorpadusi paguoakTUBHBIX BemiecTB. MloHooOMeHHass xpomartorpadus. Krnaccudukamus
MOHHUTOB U UX OCHOBHBIC (PM3UKO-XHUMUYECKHE CBOMCTBA: OOMEHHAasi eMKOCTh, MEXaHUYECKas
IPOYHOCTh, XMMHYECKas W paJuallMOHHas yCTOMYMBOCTH, HaOyxaemocTb u np. Kuneruka
HOHHOTO OoOMeHa. OmpeneneHue TOTHOW OOMEHHOW EMKOCTH PaJHOXUMHUYECKUM METOIOM.
PaBHoBecue mnpu wuoHHOM oOMeHe. CeNeKTUBHOCTh HWOHHMTOB. M3oTepmbl copOuum U
xpomarorpauyeckie 30HbI. JIOCHTHBIA METOJ] HMOHOOOMEHHOH XpomaTorpaduu, ero
3aKOHOMEPHOCTH. BbITecHUTENBHBIN MeTOon. [IpuMeHeHne MOHOOOMEHHOW XpomaTtorpaduu B
pagTuoXUMUH.

OKCTpakUus, OCHOBHbIE IOHATHS W ompeaesneHus. M3orepMa SKCTpakIuMUM M 3aKOH
Beprno-Hepucra. «®usnueckoe» pacnpenenenue. Kiaccuduxamms cucteM ¢ XMUMHYECKUM
B3aUMOJICCTBUEM. ODKCTpaKIMs HEHUTPAJIbHBIMA OpPTaHMYECKUMHU BemecTBamu. OOpa3oBaHue
KOOpPJIMHALIMOHHBIX coeauHeHul (conbBaToB). KoHcTaHTa skcTparupoBanus. OnpeneneHue
COCTaBa »HKCTPArHUPYEMbBIX COCIMHEHUN. [MIOpaTHO-COJBBATHBIA MEXAHU3M. OKCTPAKLIMS
OpPraHWYECKUMH OCHOBAHUSIMU M UX COJSIMH. KOHCTaHTBI 3KCTparMpoBaHUs: U3BJICUCHUE
KHCJIOT, AHUOHHBIM OOMEH, SKCTPAKIWs METAIOB. BiusHuMe BbIcaMBaTeNe. DKCTpaKIus
OPraHUYECKUMH KUCJIOTaMU U MX COJIAMH. THIIbI 3KCTpareHToB. Peakuus skctparupoBanus, pH
nonyBbiAeneHus.  [IpuMeHeHne — SKCTpakuuM B paauoxuMmMuu.  PacmpenenurtenbpHas
xpomatorpadusi. MeTo sl 3akperieHus ¢dasbl. JJocTOMHCTBAa U HEAOCTATKH.

Mooyns 3. OcHogbl mMemooa «MeYeHbIX» amoMo8 U NpUMeHeHue PAaOUOHYKIUO08 8
Uccne0o8aHusIx

OOmue MONIOKEHHUS METO/Ja «MEYEHbIX» aToMOB. [IpuMeHeHHe pagHMOHYKIWIOB B
KauecTBE «MEYCHBIX» aTOMOB. BBIOOp H30TOMOB, WX pagUOXUMHUYECKas YHCTOTA, pacyder
Heo0XxoanMoi akTUBHOCTH. CHHTE3 MEUEHBIX COEANHEHMUIA.

Pannoananutudeckue METOAbI: PaIMOAKTHUBALMOHHBIN aHANN3, U30TOMHOE pa3BEeICHUE,
paguoMeTpuuecKas KOPPEKTHUPOBKA, PaJIMOMETPUYECKOE TUTpOBaHMe. MX [OCTOMHCTBA M
HepocTaTKu. [IpuMeHenne cyocTeXuoOMEeTPUIECKOTO BEIICTICHUS.

[IpumeneHue paauoOHYKINUIOB B PU3NKO-XUMUYECKUX UCCIIEIOBAHUSX.

Mooyns 4. Jlabopamopuwvie pabomol

4. O6beM y4eOHON TUCITUTITUHBI

Bun yueOHoii padoThl B 3au. en. B akagem. yacax
BCEro BCEro Cemectp

5 6
Oomasn TPYA0E€MKOCTh 9 324 108 216
AUCHMILTHHBI
AyIHMTOpHBIC 3AHATHS: 3,55 128 32 96
Jlexnun: 0,44 16 16 -
IIpakTrueckue 3aHATHS 0,44 16 16 -
JlabopaTopHbie pabOTHI 2,66 96 - 96
CamocrosiTesbHast padoTa: 4,44 160 40 120
ITonroroBska K KOHTPOJIbHBIM 0,83 30 30 -
paboram
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[TogroToBka Kk JaGOpaTOPHBIM 1,67 60 - 120
paboram
Hpyrue BuABI CaMOCTOSATEIBHOMN 1,94 70 10 -
paboThl
IlonroToBKa U cAavya YK3aMeHA 1 36 36 0
By uToroBoro KOHTpOJIS: DK3aMeH 3auer
Buj yueOHoii padoThl B 3au. en. B actp. yacax
BCEro BCEro CemecTp

5 6
Oo0mas TPYA0EMKOCTh 9 243 81 162
AUCIHUTLTHHBI
AyAUTOpPHBIE 3aHATHSL: 3,55 96 24 72
Jlexuu: 0,44 12 12 -
IIpakTueckue 3aHsATUS 0,44 12 12 -
JlaGopaTopHbie pabOTHI 2,66 72 - 72
CamocrosiTesbHast padoTa: 4,44 120 30 90
ITonroroska K KOHTPOJIbHBIM 0,83 22 22 -
paboram
[TogroToBka Kk JabOpaTOpPHBIM 1,67 45 - 90
paboram
Hpyrue BuABI  CaMOCTOSATEIBHOMN 1,94 52 8 -
paboThl
IlonroTroBKa U cAavya YK3aMeHA 1 27 27 0
By uToroBoro KOHTpOJIS: DK3aMeH 3auer

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIJIMHBI
«Du3nKo-xuMmuuyeckne Meroabl anaauza» (b1.b.22)

1. Hean aucUIIMHBI:

— TOATrOTOBKAa KBaTU(UIIMPOBAHHBIX CIECIHATUCTOB B 00JacTH XUMHYECKOMH
TEXHOJIOTHH, BJIAJICIOIINX METOJ0JOTHEH BHIOOpAa COBPEMEHHOTO MeToAa (PU3HKO-XUMHUECKOTO
WCCJIEIOBAHMS U aHAJIN3a JJI PEIICHUS] KOHKPETHBIX HAYYHBIX U MPAKTUYECKUX 3a]1ay;

- TOBBIINICHUE HAYYHO-TEXHUYECKOM M METOJOJOTHYECKOM KOMIETEHIIMI CTY/IEeHTa,
HEOOXOIUMBIX ISl PELICHHs] MPOPECCHOHANBHBIX 3a/1au, CBSI3aHHBIX C MPOBEICHUEM Hay4dHO-
HCCJIEI0BATENbCKOM pabOThl U MPOU3BOJICTBEHHO-TEXHOJOTUYECKONW JEATEILHOCTH B 00J1acTH
KOHTpPOJI 32 COBPEMEHHBIMHM MPOLECCAMU IMOIYYEHHUsI MATEpUAJIOB SIAEPHOTO M HESACPHOIO
Ha3HAUYCHUS.

Jlyist 5TOTO B X0/1€ U3YyUeHHUsI Kypca HEOOXOIUMO JOHECTH JI0 CTYIEHTOB (hM3MUECKUE U
(U3UKO-XUMUYECKUE TPUHITUIIBI, JISXKAIHEe B OCHOBE PA3IMYHBIX METOJIOB aHalu3a M C HX
WCIIOJIb30BAHUEM ONPENETUTh KPYyr BOINPOCOB O COCTAaBE BEIIECTBA, HAa KOTOPbIE MOXKHO
MOJIYYUTh OTBETHI, UCIIOJIB3YS TOT WJIU MHOW (PU3UKO-XUMUYECKUA METO]] UCCIICIOBAHMUS.

2. B pe3yabrare wu3ydyeHMs JUCHUILVIMHBI O0y4YawlnMiici N0 mporpamme
CHEeNHATUTETA TOJIKEH:
061a0ams CIEAYIONUMU KOMIICTCHIIUSMHU:
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- CIIOCOOHOCTBIO HCIOJIb30BAaTh MATEMAaTUYECKUE, ECTECTBEHHOHAYYHBIC H WHIKCHEPHBIC
3HAHMS I pEIIeHUs 3a/1a4 cBoel nmpodeccronanbHoi nesrenbHoctu (OITK-1);

- cmocOOHOCTBhIO TPO(ECCHOHATBFHO HCIIONIB30BAaTh COBPEMEHHOE TEXHOJIOTHUYECKOe U
aQHAIUTUYECKOE O00O0pyI0BaHHE, CIOCOOHOCTHIO K TPOBEACHHUIO HAYYHOIO MCCIEAOBAaHUS U
aHaJIM3y MOJYYEHHBIX IIPU ero npoBeaeHuu pe3ynbraToB (OITK-2);

- CIIOCOOHOCTBIO aHAJIM3UPOBATh TEXHOJIOTUYECKUI MPOLECC, BBISBIATH €0 HEJOCTATKU
U pa3pabaThiBaTh MEPONPHUSTHS 110 eT0 coBepuieHcTBOBaHMIO ([TK-3);

- CIIOCOOHOCTBIO CaMOCTOSITENIbHO BBIMIOJHATh KCCIEAOBAHUS C HCIOJIb30BAaHUEM
COBPEMEHHOM ammapaTypbl U METOJOB MCCJICIOBAHHUSA B 00JIACTH OOBEKTOB MPOQPECCHOHAIBHON
NEeSTENIbHOCTH, MPOBOAUTH KOPPEKTHYIO 00pabOTKy pe3yibTaToB U  YCTaHABIIMBATH
anexkBaTtHocTh moaenei (ITK-10).

3namo:

- OCHOBHBIE BO3MOXXHOCTH B TIOJTyd€HUU MH(DOPMALIUK O CTPYKTYpPE U COCTABE BEIIECTBA
IIPU UCTIOJIb30BAHUHU PA3IMYHBIX (U3UKO-XUMHUYECKUX METOJOB aHAIN3a,

— (U3UKO-XUMHUYECKHE OCHOBBI COBPEMEHHBIX METOJIOB aHAIIN3a;

—OCHOBHBIE METPOJIOTHUYECKHE XapaKTEPUCTUKU Pa3IUYHbIX (PU3UKO-XUMUYECKUX
METO/IOB aHAJIN3a;

—I10CJIeIOBATEeNIbHOCTh ONEepaluii Ipy MOArOTOBKE MPOObI IJIs MPOBEACHUS aHAIN3a,
o0ecrneunBaroIas ee MpeCTaBUTEILHOCTh

Ymemu:

— paccuMThIBaTh Tpenen OOHApYKECHHs BEIIECTBA B aHATU3UPYEeMOM OOBEKTE IIO
3aJJaHHBIM pe3yJbTaTaM MPOBEACHHBIX XOJOCThIX IKCIIEPUMEHTOB;

— HaXOJUTh B pe3yJibTaTaX aHAJUTHYECKUX OMPEACIECHUN CHCTeMaTHYECKUE OITUOKH H
IpoOMaxu;

— B 3aBHCHMOCTH OT 3a/ladll QHAJIUTHYECKOTO OIPEIEICHHUS BBIOPATH ONTHUMAIbHBINA
METO/] aHAJIN3a;

— HAa OCHOBE 3HAaHHMA (PU3UKO-XUMHUYECKHMX OCHOB METOJa aHalu3a pPacCYUTaTh
HEOOXOUMBIE TapaMEeTPhI IS MOJIy4eHUsI HE0OX0JUMOT0 aHAJTUTHYECKOTO CUTHAaJA.

Braoemy:

—METOJlaMH CTaTUCTHYECKON OLIEHKU JOCTOBEPHOCTH IIOJIYYEHHBIX  pe3yJbTaToOB
AHATUTUYECKOTO ONpE/ICICHUSI KOHLIEHTPAIlMU BEILECTBA;

—pacyeTHBIMM  MeToJaMu  oOpabOTKM  BEJIMYMHBI  AHAJIUTUYECKOTO  CHUTrHaja,
MOJIYYEHHOTO B (U3UKO-XMMHUYECKOM METOJE aHalu3a, C IeNbI0 TOTYYCHHUS
1eneBol nH(GOPMaUU O KOHIEHTPALIMU OTIPEAEIIIEMOTr0 BEIEeCTBa,

—3HAHUSAMH O COJEpKaHUU WH(GOPMAILIMU O CTPYKTYpPE BEIIECTBA MPU KCIIOIb30BAHUN
JaHHOTO (PU3UKO-XMMHUUECKOr0 METO/1a aHaTN3a.

3. Kparkoe cogep:kanue Iy CHMILIAHBI:

4.1. Beeneuue

[Ipeamer u 3amaum kypca. OmnpeneneHusi aHATUTUYECKOM XUMHUH U XUMHYECKOTO
agann3a. Bupael aHanyW3a: KadeCcTBECHHBIM, KOJIHMYECTBEHHBINM, W30TOIHBIM, 3JICMCEHTHBIM,
(GyHKIIMOHATBHBIN, MOJICKYJISIPHBIN, BEIIECTBEHHBIN. Kiaccudukaiius 4MCTOThI BEIIECTB: «9»,
«Uaay, «Xu4», «0uB», «BUB». Paznuune Mexay «0uB» U «BUB.

4.2. OCHOBHBIE METPOJOTUYECKHE XaPAKTEPUCTUKHN METO/1a aHATIN3a

DneMeHThl MaTeMaTH4eCKOW CTaTUCTUKU: TUIIbI paclpeAesieHUs] CIy4dailHbIX BEJIHYMH,
pactpenenenus ['aycca u IlyaccoHa, noBepuTenbHas BEPOSITHOCTb, JOBEPUTEIbHBIN UHTEPBA,
KBaJpaTUYHBIN 3aKOH pacrnpocTpaneHus omuook. IIpenen oOHapykeHHs (aOCONIOTHBIM,
OTHOCHUTEJIbHBIN). YyBCTBUTENBRHOCTH METOJA aHaidu3a. Bocnpou3BOAMMOCTE U TOYHOCTH
(mpaBuibHOCTB). OmnpeneneHue npomaxoB. CpaBHEHHE JAHHBIX, MOJYYEHHBIX B HE3aBUCHUMBIX
U3MEPECHUSIX.

4.3. IlpenaBapuTtenbHas MOATOTOBKA IPOO I aHAM3a

[TocnenoBarenbHOCTh OMEpalMii MpU MpoBeAeHUH Jtoboro anammza. OTOop mpod.
[TonsiTHS TpenCTaBUTENHHON, TEHEPaTbHOH, JIA0OpPATOPHOM W aHAJIM3UPYEMOW MPOOHI.
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OcoOenHoctu 0TOOpa TMPOO HEOTHOPOJHBIX TBEPABIX BEIIECTB. 3aBHCHMOCTh MAacChl
MPEACTaBUTENHLHON TPOOBI TBEPJOTO BemiecTBa OT pasMmepa dactui. Popmyna Puuepmca-
Yeyuora. [Tonxon k BbIOOPY COOTHOIICHHS MEXKIY YHCIOM aHATU3UPYEMBIX TBEPIBIX MPOO U
YUCJIOM TapaJUIeIbHBIX M3MEPEHUN NaHHOW MpoObl. BckpeiTHe TBepAbix mpod. CeneKTuBHOE
BCKpbITHE. MHIUBUAYalbHBIE M TPYIIOBBIE METOJAbl KOHIEHTPUPOBAHHUS MHUKPOIpPUMECEH,
abcomoTHOE u OTHOCHUTEJIbHOE KOHIICHTPUPOBAHUE. XapaKkTepucTUKU MeToa
KOHIICHTPUPOBAHUS — CTENEHb H3BJICYEHHUS M CTeleHb oborameHus. dusmdeckue, (U3UKO-
XUMHYECKHME M XHMHUYECKHE METOJbl KOHLIEHTPUPOBAHUS. OKCTpakuus, JUCTUIUISIIHS,
peKTH(UKAIM, CyOnuMaIus, HalpaBieHHAs KPUCTAJUIN3ALUs, HOHHBIH OOMEH, OCaXIEHUE U
CO-OCaXKJEHNE KaK METO/Ibl KOHLIEHTPUPOBAHUS, 00JIACTH UX MIPUMEHEHHUSI.

4.4. Macc-cneKTpOMeTpHUYECKHIE METO/Ibl aHAIHN3a

[TonsiTue  Macc-cnekTpoMeTpuM, OJOK-cxemMa M KjlaccuUKamuss — Macc-

CHEKTPOMETPUYECKHX NMPHOOPOB (CTaTHUECKUE M JUHAMUYECKHE, XMMUYECKHE M H3O0TOIHBIE,
MAaccC-CIIEKTPOCKOIIbI, CreKTporpadgpl U crekTpoMmeTpsl). [loBeneHue 3apsKEHHBIX YacTHIl B
AIIEKTPUYECKMX M MAarHUTHBIX MOJSAX: MPOIOJBHOE U IMOMEPEYHOE AIEKTPOCTATUYECKOE IOJIe,
OpOJOJIBLHOE M TIONepedyHoe MarHuTHoe rmosie. Pokycupyromiee CBOWCTBO OJHOPOIHOIO
MarHUTHOTO Tmoist. COBMECTHOE JeMCTBUE DIEKTPUYECKOTO M MAarHUTHOTO ImoJieil. OmbITHI
TomcoHna: kaTomHast TpyOKa (onpeseneHre OTHOIICHUS 3apsia K Macce ISl DJIEKTPOHA), METOT
napa6oun. [TpuHnunuanpHas cxema CTaTUYecKoro Macc-CleKTpoMeTpa. Bpemsi-miponeTHsiii Macc-
CHEKTPOMETpP KakK MpUMeEp TUHAMUYECKOT0 Macc-CHeKTpoMeTpa. THIbl HOHHBIX HCTOYHUKOB: C
MOHM3AIMEH 3JIEKTPOHHBIM yJIapoM, MEYHOH, ¢ (poToroHU3anneH, Ta3epHbIii HOHHBIN UCTOYHUK.
["a30BBIi MOTOK Yepe3 MacC-CIIEKTPOMETP, XMMHUECKHE M M30TOIHbBIE MpuOopsl. Paspemaromas
CHOCOOHOCTh CTAaTHUECKUX MPUOOPOB, CIIOCOOBI €€ ONpPEIEICHUSI.

4.5. CnekTpaibHbIe METObI AaHAIN3A

[loHATHEe CHEKTpaNbHBIX METOAOB aHalu3a, MX KilacCUPUKAIMSI. OMHUCCHOHHAS H
aOcopOIMoHHasl, aTOMHAsT W MOJICKYJISIpHAs CHEKTPOCKOMHsS. biok-cxembl mpuOOpoOB.
OHepreTu4ecKuil AUana3oH 3JIEKTPOMAarHUTHOTO U3Iy4eHus. PeHTrenoBckas, ontuueckas (Y O-,
Bunumasi, MK-), mukpoBomHoBas, pamuodactotHas (DIIP, SIMP) cnekTpockonuu, Xapaktep
BO30Y)KJICHHOTO COCTOSIHHSI aTOMOB W MOJIEKYJ1 B Pa3IMYHBIX SHEPreTUYECKUX JHUANa3oHaX.
XapakTepUCTUKH AIEKTPOMArHUTHOTO H3JIyUYEHUS — 4acTOTa, BOJIHOBOE YHCIIO, JUIMHA BOJIHBI.
MeToapl pasioXKeHHUs 3JIEKTPOMArHUTHOTO HU3IYYEHUS B CHEKTp: MpuU3Ma, UHTEpHEpOMETp
®ab6pu-Ileppo, mudpaknmonHas pemierka, y-criektpoMmerpsl. Kputepuii Penes. Paspemaromas
CHOCOOHOCTh M JIMHEHHAs IHUCIEPCUsi CHEKTPaJIbHBIX MPUOOPOB. ATOMHBIA CHEKTpPATbHBIN
anaimu3 (ACA). ATOMHBIN CIIEKTp BOJIOPOJIa U BOJOPOIOTONOOHBIX aTOMOB. ATOMHBIN CIIEKTP
MHOTOJIEKTPOHHBIX aTOMOB. BUBI aTOMHOHM CIIEKTPOCKONHHU: IMUCCHOHHAs, aOCOpOIMOHHAS,
dayopectieHTHas, peHTreHoBcKas ((oroanekTponHas, Oxe-, pryopeclieHTHas, SMUCCHUOHHAS).
Crioco6bl aroMu3anuu NMpoObl: B IUIAMEHH, SJCKTPOTEPMHUYECKHM, B 3JICKTPUYECKOH Iyre u
HCKpE, MHAYKTUBHO CBsA3aHHOW IiazMe. KonkperHoie Meronpl ACA: aTOMHO-3MHCCUOHHBIMN,
aTOMHO-a0COpOLIMOHBIN, aTOMHO-(DJIyOPECIEHTHBIH, PEHTIeHOBCKHM, (rKe-CIeKTPOCKOMHSL.
Monekynsapubiii  cnektpainbHbiii  aHamm3 (MCA). Buumbl MOJEKYISApHON CHEKTPOCKOIHUU:
BpalareiabHas, KojedaTenbHast, 3JeKTpoHHAs U uxX kKomOuHammu. Konkpernsie Metonasl MCA:
HK-cnexkTpockomnus,  CHEKTPOCKOMUS ~ KOMOMHAIIMOHHOTO  paccestHHs,  (IIyopuMeTpus,
cnekTpodoToMeTpHs.

4.6. Xpomartorpadguieckue MEeTOIbl aHaTN3a

Omnpenenenue xpomaTtorpapuu, KiaccuuKaus XpoMarorpagpuyeckux MeTOJI0B

aHanuza. OOmMe XapakTepUCTHKU XpOMaTorpaduueckoro paszesieHusl BEUIECTB: pa3pellieHue,
3 PEKTUBHOCTb, CEIEKTUBHOCTh, CBA3b MeX1y HuUMH. [a3oBas Xxpomatorpadus: razo-
azcopOLMoHHas U ra3zo-xkuakoctHad. [Ipunuumnel nogdopa raza-nocutend. [lpunuuner nogdopa
aIcCOpOCHTOB M JKUAKOW (has3bl AJsl Ta30-aIcCOPOLMOHHON M ra30-KUIKOCTHOM XpoMmaTorpagum.
KunkoctHass xpomartorpadus, NPUHIUNBI TMOAOOpPa TOIBMKHOW M HEMOJBWKHOW  (as.
BricokoaddexTuBHas KUAKOCTHAS Xpomarorpadus. JlerekTopsl 1 ra30Boil XpomaTorpagpumu:
KaTapoMeTp, IJIaMEHHO-UOHU3AlMOHHBIN, C JJEKTPOHHBIM 3axBaToM. JleTekTopel ams
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KUJAKOCTHOM XpomaTtorpaduu: MO yAETBHOW JIIEKTPONPOBOJHOCTH M IO IOKA3aTelto
peoMIIeHus, CIEKTpodoTOMeTpUYeCKuil. XpoMaTo-Macc-ClIieKTPOMETPHSI.
4.7. DNEeKTPOXUMUYECKHUE METObI aHATTU3A

[Torenmmmomerpus. [loHsATHE HOH-CENEKTUBHOIO 3JekTpona. IIpuHuMNHUanbHas cxema
npubopa s TMOTEHIIMOMETPUYECKOTO ompeseneHus. [loTeHIMoMeTpuieckoe TUTPOBAHHE,
o0yacTb NPHUMEHEHHUs, METOJbl OINpeJeNIeHUus TOYKH OHKBHBaJleHTHOCTH. KyrnoHnomerpus
MOTEHIIMOCTATUYECKAs W aMIepocTaThudyeckas, obrmactu npuMmeHeHHs. [IOHATUS TpenenbHOro
TOKa M BBIXOJa MO TOKY. MeToll omnpeneneHusl 3aTPaueHHOT0 KOJUYECTBA 3JIEKTPUYECTBA MpU
MOTEHIIMOCTATUYECKON  KyJIOHOMETpuH.  Bonbrammepomerpusi,  TUNBI  HMHJIMKATOPHBIX
anektponoB. Ilomsporpadus, auddepeHnuansHas uUMMIyIbCHas mojsporpadus. Tumsl
nossiporpamM. J{uddy3nonnsiii Tok. YpaBHenue MipkoBuya.

4.8. PagnouacrotHas criekrpockonus (IMP, DI1P)

Kunemarnueckass monens sisnenus SAMP. Marneton bopa u simepHblii MarHeToH.
IIpupona Bo3HMKHOBeHUs curHaia AMP u MeToapl ero neTeKTUpoBaHus. SnepHas MarHUTHAs
penakcaiusi, CIMH-CIIMHOBOE W CIIMH-PEIIETOYHOE BpEMEHa pernakcauuu. YpaBHeHus broxa.
Cnektpockonuga SMP: XuMHYEeCKHl CIOBHUI, pOJIb CIHUH-COMHOBOIO B3aUMOJCUCTBUA U
muddy3noHHbIX mporeccoB. [Ipupoma DIIP, cnuHOBOW M OpOUTANBHBIA MMapaMarHeTU3M, g-
daktop. Otnuuue cnexkrpomerpoB DIIP ot ciekrpomerpoB SAMP.. [Tpumenenue DIIP B xumumu:
uacHTU(GUKAIMS CBOOOMHBIX PAIUKAIOB M ONpEICIICHHE WX KOHIIEHTPALMH, HCCIIEIOBaHUE
pacnpeneneHus MeKTPOHHON INIOTHOCTH U XUMUYECKOTO CTPOEHHUSI.

4. O0beM y4eOHOM JUCHUIINHBI

Bunbr yue6HOM paboThl B 3auerHBIX B akagewm.
CAHHAILIaX qacax

O01mas TpyI10eMKOCTh AMCIHHUIINHBI 10 YYeOHOMY ILJIAHY 3 108
AyYAUTOpPHBIE 3aHATHS: 1,33 48
Jlexmm (Jlek) 0,89 32
[Tpaxtuueckue 3ansatus (113) 0,44 16
JlaGoparopust - -

CamocTtositeqibHasi padora (CP): 1,67 60
Pedepar 1,11 40
CaMOCTOATELHOE N3YUEHUE PA3ACIIOB JUCIUTIIIUHBI 0,56 20
Bua konTpoJsa: 3auer - -

Bunsl yueOHoii paboTh B 3auetHbIx B actp.
eAMHMIIAX gacax
O0mas TPya0eMKOCTh AN CIUILIHHBI 10 Y4€0HOMY ILIAHY 3 81
AyIMTOPHBIC 3AHITHS: 1,33 35,91
Jlexuuu (Jlek) 0,89 24,03
[Ipaktuueckue 3anstus (113) 0,44 11,88
JlaGopaTopus - -
CamocrositesbHas padora (CP): 1,67 45,09
Pedepar 1,11 29,97
CaMOCTOSTEIHbHOE U3YUEHHE PA3ACIIOB IUCHUTUINHBI 0,56 15,12
Buja xoHTposs: 3auer - -

AHHOTanuA padoyeil NpOorpaMMspl JTUCHUNINHBI « TeXHOJI0THsI 0CHOBHBIX MATEPUATIOB
COBpPEMEHHOM YHEePreTHKU U OCHOBBI PAIMALIMOHHOM 0e30acHOCTI
(b1.B.23)
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1. Ieap AUMCHMIVIMHBI — CO3JaHHME Yy CTYAEHTOB OOIIeH TEOpPEeTUYECKOH H
METOJI0JIOTUYECKOM 0a3bl 3HaHWN B 00JIACTH XUMHHM W TEXHOJOTUU MaTepHalIOB COBPEMEHHOMU
SHEPIeTHKH, BKJIIOYAIONICH MPEACTABICHUA O IIMPOKOM CIIEKTpPE IMPOM3BOJICTBEHHBIX 3a/ad,
BXOJILINX B IpeAesbl UX KOMIIETEHIIMH, OCHOBaX M B3aMMOCBSA3M HCIOJIb3YEMbIX METOJ0B U
BapHaHTaX UX MPAKTHYECKOTO MPUMECHEHUSI.

3anaun JUCHUILINHBL:

- bopmupoBanue y OyAymMX CIENHUATUCTOB TEOPETHUYECKUX 3HAHWA B o001acTu
XUMHUYECKON TEXHOJIOTMU MaTEepHUaIOB COBPEMEHHON YHEPIeTUKHU;

- (opMHpOBaHME TPEACTABICHUS 00 OCHOBHBIX TEXHOJOTHUECKUX IPOLEccax |
000py/IOBaHUH, HCIIOJIIB3YyEMOM Ha MPEANpPUATUAX SJIEPHONM OTpacid U B IPOU3BOJACTBE
MaTepHaJiOB COBPEMEHHOM 3HEPreTHKH;

- ¢opmupoBanne 0a3bl TEOPETUYECKMX 3HAHWKW B 00JIACTM OCHOBHBIX 3aJ]1a4
paauanoHHON 6€30MaCHOCTH U METOJIOB UX peaTu3allu.

2. B pe3yabrare u3y4YeHHMs MCHUIUVIMHBI O0yYaWIIMHCA 1O MporpaMmme
CIeHHATUTETA T0JIKEH:
0b1a0amsy CIETYIONTUMU KOMITETCHIIHSIMU:

— CIIOCOOHOCTBIO MCIIONB30BaTh MaTEMaTUYeCKHe, €CTECTBEHHOHAYYHbIE U MHKCHEPHBIC 3HAHUS
JUTSL pelieHus cBoel mpodeccuonanbHoi nesrensHocT (OITK-1);

— CIIOCOOHOCTHIO paboTaTh C HAYYHO-TEXHUUECKOW M MATEHTHOH JUTEpaTypoil U MCIOJIb30BaTh
MOJyYEHHYI0 MH(OpPMAIMIO TMPHU OCYIIECTBICHUH CBOEH NPOPECCHOHANIBHON AEsITeNbHOCTU
(OIIK-4);

— CHOCOOHOCTBIO K PEIICHHI0 MPO(ECCHOHANBHBIX MPOU3BOACTBEHHBIX 3aJ]1ad, BKIIIOYAOLIUX
pa3paboTKy HOpPM BBIPAOOTKM M TEXHOJOTHYECKHMX HOPMATHUBOB pPACXOJOBAHUS CBIPHS,
MaTepuajoB M SHEPreTUUYECKHX 3aTpaT, COBEPILIEHCTBOBAHME KOHTPOJS TEXHOJIOTHYECKOIO
nporuecca (I1K-2);

— CIOCOOHOCTBIO aHAJIM3UPOBATH TEXHOJIOTUYECKUH TMPOLIECC, BBIABIATH €r0 HEJOCTAaTKU U
pa3pabaTbIBaTh MEPONPUATHS 110 ero coBepuieHcTBoBaHMIO (ITK-3);

— CHOCOOHOCTBIO MPUHUMATh KOHKPETHOE TEXHHYECKOE pEIIeHHE C yYeTOM OXpaHbl Tpyla,
paauanoHHON 6€30MacHOCTH U OXpaHbl OKpyxaromeit cpensl (I1K-4);

— TOTOBHOCTBHIO HCIIOJNIBb30BaTh JEHCTBYIOIIME HOPMATHUBHBIE JIOKYMEHTBI B 00JacTH
panuanoHHou u aaepHoi 6e3omnacHocTH (I1K-8);

— CIOCOOHOCTHIO K pa3paldoTKe IMJIAHOB M MPOrpamMM MPOBEIEHUS HAay4YHO-HCCIEA0BATEIbCKUX
pa3paboToK, BEIOOPY METOJIOB U CpeACTB peuieHus HoBbIX 3anau ([1K-9);

— F'OTOBHOCTBIO HMCIIOJIb30BATh METO/IbI OLIEHKH pHUCKa U pa3pabaTbiBaTh MEPHI MO 0OECIEUEHUIO
0e30macHOCTH  pa3pabaThblBaeMbIX  HOBBIX  TEXHOJOTHH  oOpamieHuss ¢  0OBeKTaMu
npodeccuonanbaoi aestenpbHOoCcTH (ITK-11);

—  CHOCOOHOCTBIO  YHPABIATH  JEHCTBYIOIIMMH  TEXHOJIOTMYECKHMHU  IPOIECCaMH,
o0ecrneunBaroMMHU BBITYCK MPOIYKIMH, OTBEeUarolle TpeboBanusaM ctanaapToB U poiHka (I1K-
15);

— CHOCOOHOCTBIO K HCIIOJIb30BAHUIO COBPEMEHHBIX CHUCTEM YIPaBJICHUS KaueCTBOM
NPUMEHUTEIBHO K KOHKPETHBIM YCIIOBHSIM MPOU3BOJACTBA HA OCHOBE MEXKIYHAPOIHBIX
crangaptoB (I1K-16).

3nams:

— OCHOBHBIE CTa/IUU SJEPHOTO TOIUIMBHOIO IIUKJIA;

— JKOJIOTHYECKHUE nociencTBus skcruryarauuu ADC;

— 3akoHbl P® u HOpMAaTHBHBIE JOKYMEHTHI 1O HCIOJB30BAHUIO AaTOMHOW SHEPIruu,
paauanoHHON 6€30MacHOCTH U OOpAIEHUIO C PaIUOAKTUBHBIMU OTXOAAMU;

— XHMHYECKHUE MPOLECCH IPU BO3IEHCTBUN HOHU3UPYIOIIETO U3IYYEHHS Ha BEIECTBO, OCHOBBI
JIO3UMETPUHU U TIO3UMETPUUYECKOTO KOHTPOJIS;

— TMPUHIUMNHAIBHBIE OCHOBBI U OCOOCHHOCTH TMPOILIECCOB, HCIOJB3YEMBIX B TEXHOJIOTHH
MaTepHaJiOB COBPEMEHHOM 3HEPreTHKH;
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— anmapaTypHoe OQOpPMIICHHE U TOCJIEeI0BATEIILHOCTh MOCTPOSHUS TEXHOJIOTUIECKUX CXEM JIIsI
pemieHust 3adad, CBSI3aHHBIX ¢ pemieHreM 3anad nepepabotku OSAT u obpamenus ¢ PAO,
MIPOU3BOJICTBA PEIKUX SJIECMEHTOB, CTAOMIBHBIX H30TOMIOB M 0CO0O YUCTHIX BEIIECTB.

Ymemu:
— HMCMOJIb30BaTh MOJYyYEHHbIE 3HAHUS AJI1 OLICHKHM BO3MOXHOCTH CTPOUTENhCTBA HOBBIX ADC,
pacyeTa OpUEHTUPOBOYHBIX KalIUTAIbHBIX 3aTPaT U SKCIUTyaTallHOHHBIX PAaCcX0JI0B;
— OLICHUBATh PAJAUAIIMOHHYIO OMACHOCTh PAUOHYKIUI0B U MaTepPUAJIOB;
— NpPUMEHATh 0a30BbIe 3HAHUS B OOJIACTU XHMHUU M TEXHOJIOTMM MaTEepUANOB COBPEMEHHOM
SHEPreTUKU [UJIsl PEHICHUS KOHKPETHBIX 3a7ad M COBEPIICHCTBOBAHUS JKCILTyaTHUPYEMBIX
TEXHOJIOTHYECKUX CXEM;
— BBINOJHATH PACUETHBIE OLEHKH OCHOBHBIX XapaKTEPUCTHUK, MPUMEHSEMBIX B TEXHOJOTHHU
MaTepHaoB COBPEMEHHON YHEPIeTUKH;
— OIpeAensTh TPeOOBAHUS K HMCIOIB3yeMbIM pa0OYUM BEIIECTBAM U ONTHUMAJBHBIC YCIOBHS
OCYLIECTBJIEHUSI IPOLIECCOB, NPUMEHSAEMBIX B TEXHOJIOIMM MAaTe€puajoB COBPEMEHHOMU
SHEPreTUKHU;

Braoemy:
— OCHOBHBIMH TEXHOJIOTUYECKUMH CIOCO0aMH TepepadOTKH ypPaHCOACPIKAIIETO CHIPhS, €ro
BBIJICJIEHHIO ¥ 060TaIIEH IO 1o H30Tomny 2>°U;
— HaBBIKAMH pacueTa JI03bl B pad0ouuX MOMEMICHUIX U TO30BBIX HATPY30K HA TIEPCOHAIL.
— OCHOBaMH BBIOOpa OTAENBHBIX CTaAWN U PAMOHAIBHBIX TEXHOJOTUYECKUX CXEM IMOTYYCHHUS
MaTepHaioB COBPEMEHHON YHEPTEeTUKH, COUYETAHUSI UMEIOIIMNXCS U CO3/IJAHUE HOBBIX CXEM;
— HABBIKAMH pacyeTa, CPAaBHUTEIBHOM OLEHKM M MOWCKAa ONTUMAJIbHBIX MAPaMETPOB MPOIIECCOB,
MPUMEHSEMbIX B TEXHOJIOTUU MAaTE€PUATIOB COBPEMEHHON SHEPTE€TUKH;
— OCHOBaMHM AaHaJIU3a COBPEMEHHBIX TEHACHIMI B TEXHOJOTMH MAaTepUajoB COBPEMEHHOMN
SHEPTeTUKHU

3. Kpartkoe conep:kaHue TUCUMILTHHBI

Mopayasb 1. BBenenne B TeXHOJIOTHIO MATEPHAJTIOB COBPEMEHHOM YJHEPTreTHKH

1.1. OCcHOBHBIE TOHATHSI AaTOMHOM SHEPTETUKHU

IIpounsBoacTBo 3JIEKTPOIHEPTUU Ha TETJIOBBIX ANEKTPOCTAHLIUSIX,
TUAPOIICKTPOCTAHIIMIX W aTOMHBIX  anekTpoctaHiusx (ADC), wuxX cpaBHEHHE TIO
HKOHOMHUYECKUM M HKOJOTHYECKUM MOKa3aTelsiM. SliepHble SHEPreTHYeCKUe YCTAHOBKH — THUIIBI,
XapaKTEpUCTUKH, TNPUHLHUIHAIBHBIE CXEMbI, NEPCHEKTUBBI HCIOIb30BAHMS.  SepHBIH
tormuBHbIN 1K (STL[) — ocobenHoctn TexHomoruit pazmuunbix craguid AT, oTtpacmu
npoMbIIUIeHHOCTH, oOcmyxuBaromue SATL[, Bemymas poas xumudeckor TexHosmoruu B SATL,
Bonpocsl 3kojoruu B ATIL[. Jensmmecss matepuansl. KOHCTpyKLHMOHHBIE Marepuanbl AJs
ATOMHOM PHEPTreTUKU. B3anuMoIeicTBHE U3JTyYEHU C PEAKTOPHBIMU MaTepraiamMu. TeXHOIOTHs
U TIpUMEHEHHE 000TaeHHoTro ypaHa. OCHOBHBIC BUIBI SIEPHOTO TOILIHBA.

1.2. OOpameHue ¢ paguOaKTUBHBIMH OTXOJaMH ¥  BOINPOCHI  PaTdallMOHHOMN
0e30MacHOCTH

[TepepaboTtka otpabotaBmiero suepHoro Tormmua (OAT) u MOBTOpHOE HCTOIB30BaHUE
nensmuxcst MarepuanoB. OOpamienue ¢ paauoakTuBHbIME oTxonamu (PAO). BosaeiictBue
npeanpuaruii ATL] Ha yenoBeka W okpyxkarouryw cpeny. besomacHocts npeanpustuid ATLI.
Konnernuu 6e3omacHoro peakropa. MexayHapoHOE COTPYIHUYECTBO B aTOMHOM SHEPTETHKE.

Monyab 2. OCHOBBI pagHAIIMOHHON 0€30I1ACHOCTH U IPUMEHEeHHe PATUOHYKJIUIO0B U
U3JIyYeHU

2.1. [lpumeHenre paaAMOHYKIUI0B U OOITHE 3a/1a4 paIdalluOHHON 0€30MacHOCTH

Panuonyknuasl 1 aromHast sHepreTrka. OTKpBITUE pauOaKTUBHOCTU. Peakuuu neneHus
PalIUOHYKIIMIOB U SIACPHBIN peakTop. SnepHas sHepreTuka. BzanmoieiicTBue HOHU3UPYIOIIETO
U3JIy4eHHUs] C BeHIeCTBOM. PajuanimoHHass XuMMHs, KaK 4YacTh XHUMHH BBICOKHMX 3HEpruii, ee
3amaun. OOmme 3afadd paadanuoHHON Oe3omacHOCTH. EcTecTBeHHBIE M UCKYCCTBEHHBIC
paguonyknuiael (PH) B okpyxkatomieil cpene. OTKpPBITBIE U 3aKpbITble UCTOYHUKU W3ITy4YEHUS.
Paguanyonnsiii ¢oH M BKIAJ B HEro Pa3iUYHBIX COCTaBISIONIMX. ATOMHas SHEpreTHKa U
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npo0iieMa paTuoaKTUBHBIX 0TX010B. [Ipo01emMbl 0XpaHbl OKPYKAIOIIEH CPEeIbl.

2.2. NoHu3upyrolee u3Jy4eHue U €ro B3auMOJEHCTBUE C BEIIECTBOM

BiaumoneiicTBue 3apsHKEHHBIX YacTHIl C BEIIECTBOM. B3ammoneicTBue (GOTOHOB ¢
BeUIECTBOM. J[€TEKTOPBI Ui PETUCTPALIMU U CIIEKTPOMETPHUH allb(a-u3IydyeHus, AeTEeKTOPbI IS
peructpanuu 0eTa- U TaMMa- U3JIydeHui. J[03uMeTpurss HOHU3UPYIOIIETO U3TYUCHHs — BHEIITHEE
U BHYTpEHHee OOJydeHHue 4YelloBeKa, SKCIIO3WLIMOHHAsS J03a, MOTJIOIIEHHAs U SKBUBAJICHTHas
JI03bI, TIOHATHE O JOMYCTHUMBIX YPOBHSAX OOIYYCHHsI, TETCPMUHUPOBAHHBICE U CTOXACTHYECKUE
3 dexTh, 1030BbIe KOIPPUIMEHTH PATUOHYKIHUIOB, METOJbI ONpEAeNeHUs J03bI B
n1abopaTopuu.

2.3. OcHoBHbIe HOpMaTuBHBIE JoKyMeHTH HPB-99/2009 u OCITOPB-99/2010.

HopmupoBanue [1030BOM Harpy3ku Ha 4einoBeka. [IpuHIMINBI  paauaniMmOHHON
6e3zonacHocT. Hopmbl pammanvonHod Oe3omnacHocTu. OOmydeHue mnepcoHasna. OCHOBHBIC
CaHMTapHble TpaBWiIa oOecrmeyeHus paguannoHHoil OesomacHoct OCIIOPB. Pacuer
3 PeKTUBHOW MOIIHOCTH 103kl B Jaboparopuu. OOnydeHwe HaceleHUs. Mepsl 1o
OrpaHUYeHHUI0 o0nmydeHus Hacenenus. Ilpenensl no3 s Hacenenus. Ilpenmensl romoBoro
NOCTYIUIEHUsT JUisi Bo3Ayxa H Bojbl. [loHstue 00 ypoBHE BMemIaTeNnbCTBA. MeToabl
paauanMOHHOTO KOHTPOJIS. 3alluTa NalMeHTa B AI€PHON MEeIUIIMHE.

2.4. ®U3UKO-XUMHUYECKasl CTAI B3AaUMOACHCTBUS U3JIYYEHHUSI C BEIIECTBOM.

OCHOBHbIE TIOHSTUS XHUMHUHU BBICOKMX DHEPrUil — DJIGKTPOHHAs  aKTUBAIMS,
BO30YKICHHbIE MOJICKYJIbl, HOHBI, PAJUKaJbl, MOTJIOLIEHHAS 103a, PaAHallMOHHO-XUMHUYECKHUE
BBIXOJBI, paJUallMOHHAs YYBCTBUTEIBHOCTh W CTOWKOCTh, PaJAMONN3, KIacCH(PUKAILUS
WOHUBHUPYIONTUX  M3JIyYeHUH.  DHEPreTUYeCKUd  CHEeKTP  BBIOMBAEMBIX  AJICKTPOHOB.
Bo30yxnennbie gactuibl. [loBeeHHE AIEKTPOHOB B HETIOJSIPHBIX U MOJSIPHBIX MOJICKYISIPHBIX
KUJKUX U TBEPIBIX Cpeliax.

2.5. PagnaninoHHO-XMMHYECKHE TTPOOIEMBI SIIEPHOI SHEPTETUKH.

Pagnonu3 Boxabl. Pagmonn3 BOAHBIX pacTBOPOB. Pannonv3 OpraHMYecKHX BEIIECTB.
Jlo3uMeTpusi HOHU3UPYIOLIUX U3ITYyYEHUN.

2.6. PaqnoakTUBHBIE OTXOMEI.

CanurapHble TmpaBuiga oOpamieHuss ¢  paavoakTuBHbIMH — otxomamu  CIIOPO.
Knaccudukammst PAO, ckmagupoBanue u cuctema nepepadorku PAO. KonaummonupoBanue
PAO. BpemenHoe u oxonuarenbHoe 3axopoHenue PAOQO. Pagmanmonnas 06e30macHOCTb NpH
obparmenuu ¢ PAO.

Moayanb 3. XuMu4eckasi TEXHOJIOTHS PeKUX 3JIeMEHTOB

3.1. Penkue 3neMeHThI B COBPEMEHHOM YHEPTETHUKE.

SlnepHasi SHepreTWka, €€ ChIpbeBOE O0OecleueHne, MHPOBOE HHEpronorpedieHue,
OCHOBHbIE TeHAeHIMU. HanpaBneHuss u3MeHeHus SHepronorpedaeHus: U mpou3BoacTBa. Penkue
AJIEMEHTBhl KaK TE€OXMMHMYECKOE U TEXHOJIOTMYECKOe IMOoHATHE. MuHepanbl U PyIdbl PEIKHUX
METAJIJIOB, HMX XapaKTePUCTHKH, IIOATOTOBKA PYAHBIX KOHLEHTPATOB K TPAKTUYECKOMY
UCIIOJIb30BaHUIO. SlepHBIe W HesAJepHbIE O00JacTH NPUMEHEHHS JHTUs, OepusuIvs, YpaHa,
UPKOHUSI, TaQHUS U JPYTUX PEIKUX METAJUIOB.

3.2. TexHosOTYs U3BJICYEHUS PEAKUX IIEMEHTOB.

Pa3noskeHre pyaHbIX KOHIEHTPAaTOB. MeToIbl BCKPBITHS Pyl — BHICOKOTEMIIEPATYPHBIA,
BBHIIIECJIAYMBAHNE, «CyXHe» MeToAbl. KOHLIEHTpUpoBaHHME pEAKUX JIIEMEHTOB M pa3/ielieHue
OJIM3KUX 110 CBOMCTBAM pEAKUX JIEMEHTOB C UCIIOJIb30BAHUEM METOJ/I0B AKCTPAKIIMHU U COPOLIUU.
HNonooOmennass xpomarorpadus. IlpuHimnuanbHas cxemMa KOMIUIGKCHOH —mepepaboTKu
rpynnoBoro koHuenrpara P33. [lonydeHue MHIAMBUIYalIbHBIX COCAMHEHUN PEIKUX METaJJIOB
WM UX CMECEU B MPOMBIILIEHHOCTH (TEXHOJIOTHYECKUE CXEMBI).

3.3. IIpou3BoACTBO M pa)HUPOBAHHE METALJIOB U CIUIABOB, MPOU3BOJICTBO M3ACIUNA W3
HUX.

CrerneHp 4YHCTOTHI SIIEPHBIX MAaTEPHUANIOB, IMOJYYEHHE TBEPABIX COCIUHEHHH PEeaKHX
METAJUIOB. DJEMEHThI, MOAXOJALIME JJs HMCHOJIb30BAaHUS B KauyeCTBE KOHCTPYKIMOHHBIX
MaTepuajioB B sAepHOM peaktope. Hedtponubsie sapl. HeoOxommmasi cTemeHb OYHCTKH
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(momycTuMBbIe conmep)kaHus). MeToIbpl OUYMCTKH - OCaxaeHue, Kpuctaumsarus. CrnocoObl
adhpuHaXHOW ouncTKH ypaHa. [lepokcuaHas, KapOuIHasE OYMCTKH, SKCTPAKITMOHHBINA adPrHAK.
HoctouHcTBa W HenoctaTku. MoaumaHoe paduHHpoBaHHME IMPKOHHMA. YUCTOTa 37eMeHTa B
UCTOPUM ypaHa u uupkoHus. I[lomyueHue peakMxX MeTalIOB B CBOOOJHOM COCTOSIHUU.
Meramtotepmus U 31ekTponn3. OGpaboTka peIKMX MeTaioB. Momumaoe paduHMpOBaHHE,
MOPOILIKOBAsI METAJLTYpPIysl U IJIaBKa.

Moayanb 4. TexHo10rusi 0000 YMCTHIX BelIECTB

4.1. BBenenne B TEXHOIOTMIO 0CO00 YHUCTBIX BEIIECTB.

CriocoObI BEIpaKEHHS CTENICHH YUCTOTHI BEMIECTB. [[OHATHS «MUKPOIIPUMECH)» B «0CO00
guctoe BemecTBo» (OCY). CoBpeMEeHHBIN JOCTUTHYTHIA YPOBEHb YHCTOTHI BellecTBa. BiusHue
BHEIIIHUX 3arpsA3HEHUN Ha IMpOIEecChl ITyO0OKO# ouncTku BemecTBa. [lonsTtue xo3dduunenra
MHTEHCUBHOCTU OYHMCTKU. Juddy3nonHas Mopaenb 3arps3HEHUsT U3 BHEIIHETO HCTOYHUKA.
Mopnens MOCTYIUIGHHS TPUMECH W3 BHENIHETO HWCTOYHUKA IO MEXaHU3MYy pPAaCTBOPCHHS.
Knaccudukammst MeromoB TIyOOKoW oO4MCTKH BemiecTB. OOmas XapaKTEpHCTHKAa METOJIOB
rJ1yOOKOW OYMCTKH BEUIECTB.

4.2. XMHYECKHE METOIbI MOTYyUYeHUSI 0CO00 YHCTHIX BEIIECTB

OcHOBHBIE BapuaHTBhl XUMUYECKHUX METOJOB U OIICHKA UX MPEIEIbHBIX BO3MOKHOCTEH.
CymHOCTh XMMHUYECKUX TPAHCHOPTHBIX peakiuil. [lepeHoc BemiecTBa MOTOKOM Ta3a-HOCHUTEIIS.
[Tepenoc BemecTBa MonekyispHoi nuddys3ueit. IlepeHoc BelecTBa MOCPEACTBOM KOHBEKIIHH.
[Tpeumy1iecTBa ¥ HEAOCTATKU XUMUYECKUX METO/IOB MOJy4YEHUSI 0CO00 YHUCTHIX BEIIECTB.

4.3. OU3NKO-XUMHUYECKHE METO/IbI MTOTYYCHHsI 0CO00 YHUCTHIX BEIIECTB

JuctumisiuonHbele MeTobl. PekTudukanus kak MeToj rIyOOKOH OYMCTKH BEIECTB —
TEOPETUIECKHE OCHOBBI PEKTH(PUKAIIMU pa30aBIECHHBIX PACTBOPOB, OCHOBHBIE XapaKTEPUCTHKH,
anmnaparypHoe OoQpopMIICHHE, BIMSHHE 3arps3HSIONIETO NEHCTBUS MaTepuaia amnmapaTypbl Ha
IyOMHY OYHMCTKH BEIIECTB, MOJICKYJSIPHAS AUCTUIUISIIHS, TEXHOJIOTHUECKUE CXEMBI MOJTyIeHUS
BemectB OCY. [TomydyeHune ra3oB BEICOKOW YHCTOTHI METOJIOM KPHOTEHHON PEKTU(UKAITUH.

AJZICOpOIIMIOHHBI METOJT — TEOPETUYECKHUE OCHOBBI pPA3JEeNICHUs CMECe METOJ0M
azicopOIMy, pacdyeT JIWHAMHUKA aacopOlMM MHUKpPONpPHMECeH Tpu TIyOOKOM OYHCTKE,
a7copOeHThI, WCIOJh30BAaHHE METOJA MPU TIIyOOKOHW OYHCTKE BEIIECTB, TEXHOJIOTHYECKUE
CXEMBbI IITy0OKOM OYUCTKH ra3oB B MpoIeccax MPOU3BOJICTBA JIETKUX W30TOIOB.

HonooOmennsIif MeToa. TeopeTrnueckue OCHOBBI Pa3/ieleHUsl cMeceil METOJOM HOHHOTO
obmena. OOmui MOIX01 K CHHTE3Y HOHOOOMEHHBIX cMoJl. OHOOOMEHHAst TEXHOJIOTHUSI OYUCTKH
BOAbI. [IpMHIMMUANBHBIE OCHOBBI TEXHOJOTUU OYUCTKU KUAKUX PAAHOAKTUBHBIX OTXOJOB
METOI0M MOHHOI'0 OOMeEHa.

Kpucrannuzanmonnsie MeTonbl. DHU3MKO-XUMUYECKHE OCHOBBI MeToha. HopmanbHas
HalpaBJieHHas KpucTalu3auusa. MHOTOKpaTHasi HamnpaBlieHHas KpUCTAIM3auus. 3OHHas
nepekpucrammianus. OOmui aHanu3 TEXHUYECKUX CPEICTB U METOJOB 30HHOW IUIABKU TPU
MPOU3BOJICTBE TYTOIUIABKUX M XUMHUYECKH aKTHBHBIX METAJUIOB JJIi COBPEMEHHOUW SHEPreTHKU.
OCHOBBI TEXHOJIOTHH 3JIEKTPOHHO-TYYEBON 30HHOW MJIaBKU IUPKOHHUS.

Monyasb 5. TexHo10rusi U30T0NOB

5.1. Paznenenuie H30TONMOB METOZOM PEKTU(UKAIIUH.

Pextuduxanus Boasl kKak cmocoO paspeneHus W30TOnoB. OOMIHOCTH W pasziuyue B
3a/ladyaX KOHIIGHTPHPOBAHMS H30TOMOB BOJopoja W kuciopoaa. OCOOCHHOCTH BaKyyMHOU
pexktudukanuu  Boabl. HuskoremmneparypHas pektudukamus CO wmeTaHa KaK CHOCOOBI
pasaeneHus U30TOMOB YIIEpoaa; pa3AelieHHe M30TOMOB a30Ta M KHUCIOpoJa peKTudukarmeit
NO; pasgenenue wusoronoB Oopa pektudukamuedn BF3. OcoO0eHHOCTH TEXHOJOTHH,
anmaparypHoe o(OpMIICHUE, TEXHOJIOTHIYECKHE CXEMbI, IPONU3BOJICTBEHHBIC YCTAaHOBKH.

5.2. Pa3nenenne n30TONOB METOAOM XUMHUYECKOT'O N30TOITHOTO OOMEHA.

Oco0eHHOCTH MeTOJa XHMHYECKOTO H30TOMHOro oOMeHa. PazgeneHue H30TOMOB B
CUCTEMaX <« CKHUIKOCTh-Ta3» Ha MpHMepax TEXHOJIOTUU pa3JesIeHHs M30TOMOB Yriepoja, a3ora,
KHuciIopona, 6opa u KpemMHHs. PasneneHue HW30TOMOB B CHUCTEMAX <OKUIKOCTh-)KUIKOCTBY —
aMallbraMHbIi croco0 pa3zeieHusl W30TONOB JUTHS, Kajus, Kalblus, MarHus. Pasnenenue
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M30TOIMOB METOJOM B CHCTEMAaX <OKUAKOCThb-TBepAas (aza» Ha MpuMepax pas3JeeHHs U30TOIOB
azora W Oopa. OCOOEHHOCTH TEXHOJIOTHH, aIapaTypHoe o(opMIIeHHE, TEXHOJIOTHYECKUE
CXEMBI, IPOU3BOICTBCHHBIC YCTAHOBKH.

5.3. Paznenenne n30TonoB BOIOPOIA

Pasnenenrie W30TOMOB BOAOPOJA METOAOM pEKTU(HKAIMH — KOHIEHTPHPOBAHHE
neiitepuss MeTogamMu peKTU(UKAIMKU BOJABI, PEKTU(UKALMKM aMMHaKa, HU3KOTeMIlepaTypHOU
pextudukanyu Bogopoaa. Pa3meneHue M30TOMOB BOAOPOJA METOJAOM XMMHUYECKOTO OOMEHA B
CHUCTEMaxX  «BOJA-BOAOPOI», <« KHIKMM amMMHaK — BOAOPOI», JBYXTEMIIEpaTypHbIM
CEpOBOOPOAHBIM  MeToMOM. (OCOOCHHOCTH TEXHOJOTHH, ammapaTypHoe OQOpMIICHHUE,
TEXHOJOTHYECKHE CXEMbl, MPON3BOACTBEHHbIE YCTAHOBKHU.

4. O0beM y4eOHOH JUCHUILINHBI

Bup yuebnoit paboTh Bcero Cemectp
5 7 8 9
3E |Axan.| 3E |Axkan. | 3E |Axan.| 3E | Axax. | 3E | Akanz.
q, q, q, q, q,
Obmas TPYROEMKOCTE | o | 705 | 5 72 6 | 216 | 6 | 216 | 8 | 288
JIACIIUIUIMHEI
KoHTakTHas padora
— ayIUTOPHBIE 8,39 | 302 | 0,89 32 2,5 90 2.5 90 2,5 90
3aHATHS:
4,445
Jexuyn 160 | 0,445 16 1,33 48 1,33 48 1,33 48
HpaxTiieckue 3,045 | 142 | 0445| 16 | 1,17 | 42 | 1,17 | 42 | 1,17 | 42
3ansTust (I13)
Camoctostebmas | o6y | 383 | 111 | 40 | 25 | 90 | 25 | 90 | 45 | 162
paborta
KonTaktHasg
CaMOCTOSATEIbHAS 0,2 0,2 - - -
padora 10,61 1,11 2,5 2,5 45
CaMOCTOSTEIBHOE
U3y4YEeHHE pa3lieJIoB 381,8 39,8 90 90 162
JACLUIUIMHEI
Buibl KOHTPOJIS:
3auer + +
DK3aMeH 1 36 1 36 1 36
KonTakTHass pab6orta
—  NIpOMeXyTOYHAasi 1,2 0,4 0,4 0,4
aTrecTanus 3 1 1 1
Tonroroska x 106,8 356 356 35,6
IK3aMeHYy.
Bux urorosoro 3auer OK3aMeH OK3aMeH OK3aMeH
KOHTPOJIS:
Bux yaeOHO# paboThI Bcero CemecTp
5 7 8 9
3E | Actp.| 3E |Actp.| 3E |Actp.| 3E |Actp.| 3E | Actp.
q, q, q, q, q,

Obmas TpyIoeMKOCTE | 55 | 594 | 5 54 6 162 6 162 8 216

JUCHUIUIMHBI
KonTakTHas padora

— ayINTOPHbIE 8,39 | 226,5 | 0,89 24 25 | 675 | 25 | 675 | 25 | 675
3aHATHA:

Jlexuuu 4445 ] 120 [ 0445 | 12 1,33 36 1,33 36 1,33 36
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[IpakTudeckue

3,945 | 106,5 | 0,445 | 12 1,17 | 31,5 | 1,17 | 31,5 | 1,17 | 31,5
sansatus (113)

CamocTosiTeabHast

padora 10,61 | 286,5 | 1,11 30 2,5 67,5 | 2,5 67,5 | 45 |121,5

KonraktHas
CaMOCTOATENbHAS 0,15 0,15 - - -

pabora 10,61 1,11 2,5 2,5 45
CaMOCTOHTCHBHOC

H3YUCHHE pa3/IeiIoB 286,35 29,85 67,5 67,5 121,5
JTUCITUTIINHBI

Buabl KOHTpPOJIS:

3auer + +

DK3aMeH 1 27 1 27 1 27

KonTakTHasi padora
—  NIpOMeXyTOYHAasi 0,9 0,3 0,3 0,3
aTrecranusi 3 1 1 1

IToaroroBka k 80,1 26,7 26,7 26,7
IK3aMeHYy.

Bua uToroporo
KOHTPOJISI:

3auer DK3aMeH DK3aMeH DK3aMeH

AHHOTanuA padoyeil NPOrpaMMbl JUCHUNIMHBI
«MeTobl AHAJIMTHYECKOT0 KOHTPOJISA B MPOU3BOJICTBE MATEPHAJIOB COBpPEeMEHHO
sneprerukm» (b1.5.24)

1. Heap qucuMmiInHbl: chOPMUPOBATH Y OYIYIIETO CIENUATNCTA JOCTATOYHO IMOJTHOE
NpEJICTaBICHUE O METOJaX AaHAJIWTUYECKOrO0 KOHTPOJS B TPOM3BOJACTBE MAaTepHalIOB
COBPEMEHHOH DSHEPreTUKU C BBISBICHHEM €ro CHeMUGUKA Ui psSAaa  TEXHOJOTHYECKHX
MPOLIECCOB, TAKUX KaK PaJUOXUMHUYECKOE MPOU3BOJACTBO, MOJIyU€HHE H30TOMHOOOOTAIIEHHON
MPOIYKIIMH, 0COO0 YUCTHIX BEIIECTB, TEXHOJOTHUS PEIKUX DIIEMEHTOB.

2. B pe3yabrare wu3yYeHUH JUCHMILIMHBI OOyYalOIIMICST MO MNporpamMmme
CIEeNMATUTETA JOJIKEH:

o0b1adamyp CIEeTYIOINUMUA KOMIETCHIUSIMU

— CMOCOOHOCThH HCITIOJIb30BAaTh MAaTEMAaTHYECKHE, €CTECTBEHHOHAYYHBIE W HWHKEHEPHBIC
3HAHMSA I pernieHus cBoeit nmpodeccrnonansuoit aestenbroctu (OITK-1);

— CIOCOOHOCTh MPO(PECCHOHATBHO HCIIOJIB30BaTh COBPEMEHHOE TEXHOJOTHYECKOe W
aQHAIUTUYECKOE OOOpYIOBaHUE, CHOCOOHOCTh K MPOBEICHUI0 HAY4YHOTO HCCIENOBAaHUS U
aHAJIN3Y NOJYYEHHBIX IIPU €ro nposeaeHuu pe3ynbraroB (OIIK-2).

— CIIOCOOHOCTh aHAJIM3UPOBATH TEXHOJIOTMYECKUN MPOIIECC, BBISBIATH €r0 HEJOCTAaTKU U
pa3pabaTbIBaTh MEpONPUATHS 110 ero coBepuieHcTBoBaHMIO (I1K-3);

— CIOCOOHOCTb CaMOCTOSITENIBHO  BBIMOJIHATH HMCCIEAOBAHUS C HCIOJIb30BAaHHUEM
COBPEMEHHOM ammapaTypbl U METOJIOB HCCIEIOBAHUS B 00JIACTH OOBEKTOB MPOGECCHOHATHLHON
NEeSTENIbHOCTH, MPOBOAUTH KOPPEKTHYIO 00pabOTKy pe3yibTaToB M  YCTaHABIIMBATH
anexkBaTHoCcTh Mojenei (I1IK-10);

—  CIOCOOHOCTh  YNPaBIATh  JECUCTBYIOIIMMHM  TEXHOJOTMYECKMMH  IpOLieccamMi,
00ecrneYnBarOIIMMH BBITYCK MPOIYKIINHU, OTBEUYAIOIIeH TpeOoBaHusIM cTaHaapToB U poiaka (I1K-
15);

B pe3ynbrate u3ydeHus: AUCUUILTUHBI CTYIACHT JTOJIKEH:

3namo:

— crneuu(UKy TPOBEACHHUS aHAIHM3a MAaTEPHAIOB COBPEMEHHON SHEPTreTUKHU C Y4EeTOM
IpeBapUTENbHOM MOArOTOBKH MPOObI U MeHIaroIuX (GaKkTOpOB;

— TEOpPETHYECKHE OCHOBBI, O0JIACTH MPHUMEHEHHUS, BO3MOXHOCTH, OTPaHUYCHHS
MCIIOJIb30BaHUs KaXKIO0r0 METOIa Il aHaJu3a MaTeprajIoB COBPEMEHHOMN HEPTeTUKH;

Ymemy:

— OCYIIECTBIISITh BBHIOOP ONTHMAJIBHOIO METOJAA JUIsl pPELICHHS KOHKPETHOM 3aladu
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OTpeJIeTICHUsI COCTaBa BELIECTBA MIPU aHAIM3€ MAaTEPHAIOB COBPEMEHHOMN YHEPTEeTUKH;

— TPOBOAMTH pacdyeT COCTaBa AaHAJIM3UPYEMOIO BELIECTBA NPU HCIIOJIb30BAHUU
Pa3IUYHBIX METOJIOB C YUETOM CeU(PUKU aHATN3a MaTepUaIOB COBPEMEHHON YHEPTEeTUKH,

Braoemy:

— HABBIKAMU CTaTUCTHUYECKOW 0OpabOTKM pe3yabTaTOB aHajIM3a C yuyeToM creruduku
MpEeIBAapUTEILHOM  TOATOTOBKM  TMPOOBI, CIyYalHOW ¥ CHCTEMaTHYECKOW TIpuOOpHOU
MOTPENTHOCTH, 00JaCTH ONpPEAeIeMbIX KOHIICHTPAIHIA;

— HaBbIKAMU OIpeaeNeHuss U ydera (HaKTOpOB, BHOCALIMX OCHOBHOM BKIJIaJ B
MOTPEUTHOCTh aHAJIN3a;

— MeEToJlaMU TPOBEACHUSA OJKCIEPUMEHTAa C TMPUMEHEHHEM COBPEMEHHON HayudHOMU
anmaparyphl, aHaIH3a ¥ 00paOOTKH PE3yIbTATOB SKCIIEPUMEHTA.

3. Kpartkoe conep:kaHue TUCUMILTHHBI

MonyJib 1. PU3HKO-XMMHYECKHE METO/IbI AHAJIHN3Aa U30TONOB U 0000 YHCTHIX BEIIeCTB.

1.1. Cratuctuyeckas ob6paboTKa pe3yIbTaTOB U METPOJIOTHUECKHE XapaKTEPUCTUKH Ha
npUMepe METO/I0B aHajIu3a U30TooB U 0c000 yucThix (OCYH) BeriecTs.

B nannom paszene paccMaTpHBAIOTCS METOJIbI CTATUCTUYECKON 00paOOTKM aHanu3a Ha
npuMepax aHali3a HM30TOMMHOTO COCTaBa BEIIECTB M HCIHOJIB30BAHUE JIOTAPH(PMHUIECKOTO
pacripeiesieHust Ipu 00pabOTKe pe3yIbTaTOB aHaM3a 0C000 YUCTHIX BemiecTB. [I[puMeHuTenbHO
K aHaiu3y u3oTonoB M BemecTB OCY paccMaTpuBaroTCsi METPOJOTHYECKHE XapPaKTEPUCTUKHU
METOJIOB BBIMIOJTHEHUS H3MEPEHUH, COCTABIISIONINE TIOTPEITHOCTEH U CIIOCOOBI UX OLICHKH, B TOM
YHClie YyBCTBUTEIBHOCTD U MPEJIeNl 0OHAPYKEHUS KaK BaKHEUIINE XapaKTepUCTUKN METOo/1a IpU
aHaJIM3e U30TOMTHOTO COCTaBa M 0COO0 YHCTHIX BEIIECTB.

1.2. MeToap! aHaian3a 0c000 YUCTHIX BEIECTB.

Pazmen mocesimen wu3ydeHuto crneuuduku aHanmmza BemectB OCU. Meromabl
MpeABapPUTEIILHOTO KOHIEHTPUPOBAHUS MUKPOIIPUMECEN KaK MpeABapUTesibHas CTaausl aHaJIn3a
0c000 YnCTHIX BemecTB. CocoObl MPUMEHEHHUST HEM30UPATEIbHBIX, SACPHBIX, KATATUTHYECKHUX,
CHEKTPAILHBIX U XpoMaTorpauuecKux METOJOB IS aHAllM3a MHUKPOIpPHUMECEH B BEIECTBAX
OCUY, a Taxxe.

1.3. Meronbl aHanu3a CTaOUIBHBIX U30TOIOB.

Oco0eHHOCTEN HCTIONb30BaHUSI MACC-CIIEKTPOMETPUH, IEHCUMETPUH, HHTEPPEPOMETPUN
U CIIEKTPAJbHBIX METOJOB JJI aHajdu3a M30TOMHOro cocTaBa BemlecTB. [10OJIHBIN HM30TOMHBIM
aHaJIU3 BOJBI C UCIIOJb30BaHUEM METOJa ABYX KOHCTAHT M KOMOMHAIMU ACHCUMETPHUECKOTO U
CHEKTPAIbHOTO METOIOB.

MoayJb 2. ®U3HKO-XUMUYECKHE METOAbl AHAJIN3a PeIKUX U PACCeSIHHBIX JIEMEHTOB

2.1. OcHOBHBIE MTOHATHS AHATTUTUYECKOTO KOHTPOJIS B IPOU3BOJICTBE PEIKUX DJIEMEHTOB.

OCHOBHbIE TIOHSITUS AHATUTUYECKOTO KOHTPOJS B MPOU3BOJCTBE PEIKUX SJIEMEHTOB,
OOBEKTHI aHanM3a, OCOOGHHOCTH COCTaBIICHUS CXEM aHalKW3a, BHIOOpA METONOB AaHAlW3a,
NpeIBAPUTEILHON TMOATOTOBKM MpOoO, COMAEpXKAIIMX pEaKhe MeTAIbl. ATTeCTOBAaHHBIC
METOJUKH aHaIH3a OOBEKTOB MEPEepabOTKU CBHIPhS PEIKUX METAUIOB. BaKHOCTh KOHTPOIS
COJIepKaHus IPUMECEH, BIUSIONINX Ha MOTPEOUTEILCKIE CBOMCTBA MATEPUAIIOB.

2.2. OCHOBBI MUHEPAJIOTUUECKUX UCCIICIOBAaHUMH.

OcHOBHBIE TPUHIIMIIBI U METOJIbI TPAHYJIOMETPHUUECKOTro aHaian3a. OnTH4ecKre CBOWCTBA
MaTepuajoB M METOAbl HUX HCCIENOBaHMs (CBETOBass M PEHTTEHOBCKAas MMKPOCKOIUS;
ONTHYECKas U JIOMUHECHEHTHas crieKkTpockonus). McciaenoBanue CTpyKTypbl MUHEPAJIOB, Py U
MPOJIYKTOB MX MepepadoTKu (OCHOBBI peHTTeHO(a30BOI0 aHAIN3a, JIEKTPOHHON MHKPOCKOIIHH,
nH(}paKpacCHON CIIEKTPOCKOIHH).

2.3. OcoOeHHOCTH aHATTUTHYECKOTO OMPEICTICHUS PEIKUX METAIIJIOB.

OU3NKO-XUMHUYECKUE METOJIbI OTPEACTICHUS TUTHsI. XUMHUECKUE U (QU3UKO-XUMHYECKHE
METO/Ibl ONpPEAENCHUs pelKo3eMeNbHBIX 31emMeHToB (P33). Metonbl onpeneneHuss MUPKOHMUS,
radHus, HIOOUS, TaHTaNIa U ypaHa.

Mopyas 3. Xpomatorpagusi H XPOMATO-MACC-CIIEKTPOMETPHS B aHaJH3e
MaTepHua0B COBPEMEHHOM YHEePreTHKHU

3.1 Xpomarorpapudeckue METOAbI B aHAIIN3E€ MAaTEPHAIOB COBPEMEHHOW YHEPTETHKH.
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OO0mHocTh W crnenuduka MPOLECCOB XpoMaTorpauueckoro aHaian3a MaTepHalioB
COBPEMEHHON DSHEpPreTHKU. TeopeThyeckue OCHOBBI xpomartorpaduu. IIpenmoaroroBka u
CUCTeMbl BBOJa o0O0Opa3loB mpu XxpomarorpapuyeckoMm aHanuze. KauecTBeHHBIH Ta30-
XpoMmarorpa@uuecKkuii aHanmu3. OKCKIIO3WMOHHAs xpomarorpadus. KuIKOCTh-KUIKOCTHAS
(pactpenenurenbHas) xpomartorpadusi. CBepxkpuruueckas GirouiHas XxpoMarorpadus.

3.2. Macc-CneKTpoMeTpHusi U XPOMaTO-MacC-CIIEKTPOMETPHUSI KaK METOAbl aHaIN3a
MaTepuaioB COBPEMEHHOMN YHEPIeTUKH.

OCO6CHHOCTI/I MNPpUMCHCHUA MCTOJOB HOHU3ALMKU [JId TIOJYYCHHUSA MACC-CIICKTPOB
MOJIEKYJIIPHBIX MOHOB U U3Y4YE€HHUS BBICOKOMOJIEKYJSIPHBIX COCAVHEHUMN PA3IUYHON IIPUPOLBL.
®u3nuecKkue OCHOBbI METOJAa MAacCC-CIEKTPAIbHOTO paclajia OpraHu4YeCKUX COCTUHEHUN B
pEeXUME AIIEKTPOHHON MOHM3aUMU. [IpUHIUIIBI U IPUEMBI ONIpeIETICHUsT 00JaCTH MOJIEKYJISIPHO-
MaccoBOro pacnpeneneHusi. [loHSATHE «OCKOJOYHBIE U  XAPAKTEPUCTUUYECKHE HOHBD».
du3nyeckrue OCHOBBI MacCC-CIICKTpaJIbHO pacrana. Ilongarue MeTaCTaGI/IHBHLIC HUOHBI U
NPUHLUIBI X o0pa3oBaHus. OCHOBHbBIE MPaBUIIA M MOAXO0/bI K HHTEPIPETALUU MACC-CIIEKTPOB.
Pacuer w3oTOmHON wacTOTHl coeauHeHWH. Meronx Mmacc-dparMeHTorpadud M PEKUM

MOHMTOPHHTA 33JJaHHBIX HOHOB. Macc-CIIeKTPOMETPHS BEICOKOTO Pa3pEILICHHS.

4. O0beM yueOHOM JUCUMIIJIMHBI

Buj yueOHoii padoThl Bcero Cemectp
7 8 9
3E Axan. 4. 3E Axan. 4. 3E Axan. 4. 3E Axan.
4.

O6mas Tpy0eMKOCTh MUCIUILTHHBL 13 468 4 144 4 144 4 144
Nomraxuas padora - aymrroprie 5.34 192 1,78 64 1,78 64 1,78 64
Jlexmm 2,67 96 0,89 32 0,89 32 0,89 32
Ipaktnueckue 3anstus (I13) 2,67 96 0,89 32 0,89 32 0,89 32
CamocrosiTesibHast pagora 6,66 240 2,22 80 2,22 80 2,22 80
KonrakTHas camocrosTenbHas paboTa 0,4 0,2 0,2 -

6,66 2,22 2,22 2,22
ggzauo;;ﬁz:jwoe H3y4YCHHE Pa3aeioB 239.6 79.8 79.8 80
Buasl koHTpOIS:
3ager - - + + + + - -
3aueT ¢ OLIEHKOH - - - - - - - -
OK3aMeH - - - - - - 1 36
KoHnrtakTHas padora 0.4 0.4
NPOMEKYTOYHAS aTTecTALUS 1 ’ 1 ’
IToaroroBka Kk IK3aMeHY. 35,6 35,6
Bu/1 HTOTOBOTO KOHTPOJISI: 3auer 3auver IK3aMeH

Bun yueOHoi padoThI Bcero Cemectp
7 8 9
3E AcTp. 4. 3E AcTp. 4. 3E Actp. 4. 3E AcTp. 4.

OOmast TpyI0EeMKOCTh AUCIHILTHHBI 13 351 4 117 4 117 4 117
fa‘;'f::l':“a" pabora — ayuropurie 5.34 144 1,78 48 1,78 48 1,78 48
Jlexuyn 2,67 72 0,89 24 0,89 24 0,89 24
TIpaktiueckue 3anstus (I13) 2,67 72 0,89 24 0,89 24 0,89 24
CamocrosiTesibHasi padoTa 6,66 180 2,22 60 2,22 60 2,22 60
KonrakTHas camocrosTenbpHas paboTa 6,66 0,3 2,22 0,15 2,22 0,15 -
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CaMOoCTOATENbHOE U3YUEHUE PA3/IETOB 179.7 5085 50.85 2,22 60
JCLUIITHHBI ’ ’ ’

Bunpl KoHTpOJISI:

3auer - - + + + + - -
3aueT ¢ OLIEHKOH - - - - - - - -
DK3aMeH - - - - - - 1 27
KonrakrHas pabora - 03 } ) ) ) 03
NPOMEKYTOYHAS aTTecTALUs 1 ’ 1 ’
IToaroroBka Kk IK3aMeHY. 26,7 - - - - 26,7
Bu1 HTOTOBOI0 KOHTPOJIs: 3ayer 3auyer DK3aMeH

AHHOTanuA padoyeil MPOrpaMMbl IUCUUIIMHBI «3AKOHOIATEILCTBO B 00J1aCTH
HCIO0JIb30BAHUS ATOMHOM IHEPTUI)
(b1.B.25)

1. Ileab AMCHUMIVIMHBI — CTYAGHT MpuUOOpeTeT 3HaHUs 3akoHOB P®d, KoTopble
OTIpEACNAIOT TPeOOBaHMA K OPraHU3alUUd W BEACHUIO MPOU3BOJCTB ATOMHBIX TOIUTUBHBIX
[IUKJIOB, & TAK)XXE JPYTUX 3aKOHOB U HOPMATHBHBIX aKTOB, B KOTOPBIX OMpPEEICHBI TPEOOBaHUS
OpraHU3aIy IPOU3BOJICTB.

2. B pe3yabrare u3y4YeHHMs JUCHUIUVIMHBI OO0yYaKOIIMHCHA 1O MporpaMmme
CIENHAINTETA 0JIKEeH:
0b1a0amsb CIETYIONTUMU KOMITETCHIIHSIMU:

— CTMOCOOHOCTBIO HCIIONB30BaTh HOPMATHBHEIE IMPABOBBIE aKThl B CBOCH MpodeccHOHATBHOM
JESTEIIbHOCTH, CIOCOOHOCTHIO M TOTOBHOCTBIO K COONIIOJIGHHIO TIpaB U 00s3aHHOCTEH
rpaxknanuna (OK-9);

— TOTOBHOCTBHIO HCIIOJNIb30BaTh JCHCTBYIOIIME HOPMATHBHBIE JIOKYMEHTHI B 00JacTH
pamuanoHHoOM u simepHoit 6e3omacHocTH (ITK-8).

3namo:

— OCHOBHBIE MIPUHIUIIBI POCCUMCKOTO U MEXIYHAPOIHOIO SIACPHOIO MpaBa U €ro NpUMEHEHUs B
chepe PHEPreTUKH;

— KJIOYEBBIE MPOOJIeMBI 0OecrieueHus] 0€30IMacCHOCTH MPH UCTOIb30BAHUN ATOMHOW SHEPTeTHKH
B MUPHBIX LIEJISX;

Ymemn:

— OpUEHTUPOBATHCA B MEKIYHAPOJIHO-TIPABOBBIX aKTax, JAOKTPHUHE MEXIYHApOIHOTO U
HAI[MOHAJILHOTO IpaBa 10 ONpeAeICHHBIM pa3/esiaM IUCLUHUIIINHBL

—  CIOCOOHOCTh  OCYHIECTBJIATH  MOAOOP HEOOXOMWMBIX  HCTOYHHKOB M JOKTPHHBI
MEXTYHapOJAHOTO ¥ HAIIMOHAJIBHOTO TPaBa Mo TEME;

Braoems:

— CHOCOOHOCTBIO BBIICTUTH MEXIyHAPOIHO-IIPABOBBIC (HAIIMOHATIBHBIE) MPOOIEMBI, OOIIHE U
YaCTHBIE MOXObI IPABOBOTO PETYIUPOBAHUS U BBISIBUTH MPABOBBIC IPOOECIIHI;

— CIMOCOOHOCTHIO MOHMMAHUSI OCHOBHBIX MEXKyHAPOIHO-TIPABOBBIX (HAIMOHATBLHBIX) MTPABOBHIX
npo0iieM B paMKax JaHHOW MpOoOJIEeMaTHKU U MOJXO0B K UX PEUICHHIO.

3. Kparkoe cogep:xaHue 1 CHUILIHHBI

1. AToMHOe 32aKOHOATEIHCTBO KAK YACTh JHEPreTH4eCKOro 3aK0OHOIATe IbCTBA.

1.1  OpraHuzaloHHasi CTPYKTypa AarOMHOTO  SHEPrONpPOMBIILIICHHONO  KOMIUIEKCA.
CoBpeMEHHOE COCTOSIHIE AaTOMHOM SHEPreTUKH.

1.2 TIpeamer, METOA ¥ OCHOBHBIE MPUHITUAITHI TIPABOBOTO PETYTUPOBAHUS B 00IaCTH aTOMHOM
SHEPreTUKU.

1.3 ATOMHOE 3aKOHOAATENBCTBO KaK COCTABHAs YacCTh JHEPreTHMYECKOrO 3aKOHOMATENbCTBA
(MexmyHapomHsie noropopa P® B 06macTy HICIIOIB30BAHMS aTOMHOW SHEPTHH )

1.4 OGmas XxapakTeprcTHKa HCTOYHUKOB aTOMHOTO TTPaBa.

1.5 OcnoBHbIe MONOkeHNs (heniepanbHOro 3akoHa «O0 UCTIONE30BaHUU ATOMHOM SHEPIHI.
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2. MexayHapoaHO-TIPaBOBOE PperyIMpoBaHHe B 001aCTH HCIOIB30BAHMS ATOMHOM
JHEPrUM

2.1 KonBeHumsi B 00JacTH WCIIONB30BaHUS ATOMHOM OJHEPrUM - aBTOHOMHAS CHCTEM
MEXTyHapOTHO-IIPABOBBIX HOPM: (pU3MYECKasl 3alllUTa SIIEPHOrO MaTepuaa, OMoBEIeHHEe 00 aBapuu U
IIOMOMIb B CITy4ac EPHON aBapUy WK PAAUALIMOHHON aBapUHON CUTYaLlUH, MEXKIyHapOHAS CUCTEM
TPaKIaHCKO-TIPABOBOW OTBETCTBEHHOCTH 32 SIIEPHBIN YIIIepO

2.2 MAT'ATD — OCHOBHOH y4aCTHHK CHUCTEMbI KOHTPOJIS 332 UCHOJIHEHHEM MEXTYHAPOIHBIX
KOHBEHIIMH B c(hepe MUPHOTO MCTIOIb30BAHMS aTOMHOM SHEPTHH.

23 Marepuansi MAI'ATD Kak MCTOYHHK TIPaBOBOTO PETrYJIMpOBaHHMS B  00JacTH
WCMOJIb30BaHUM AaTOMHOW SHEPTHH.

2.4 HarmoHanpHBIE JOKIAABI IO BBIIOIHEHHIO OOS3aTEbCTB, BEITEKAOMMX 13 KOHBEHINHN B
00JIaCTH HUCTIONB30BaHMS aTOMHOM SHEPTHH.

3. I'ocynapcTBeHHOe yNIpaBJieHHe B 00/1aCTH HCIIOIBb30BAHMSI ATOMHOM HEPIHH

3.1 IMomaomouns Ilpesunenta P®, denepamsHoro codpanus, IIpaButensctBa PO, opraHos
TOCY/IapCTBEHHOM BJacTH CyObekToB P®d, OpraHoB camoympaBieHHs B OOJACTH MHCIIONB30BAHUSA
AQTOMHOM SHEPIUH.

3.2 ®enepanpHble OpraHbl MCHOJHWUTENBHOM BIIACTH, OCYILECTBISIONME  YIIPABICHUE
WCMOJIb30BaHUEM aTOMHOM SHEPIHH.

3.3 T'ocynapcTBeHHAs! KOPIOparysi 1o aTOMHON 3Hepruu «Pocatomy moaHOMOuHs, (PyHKIMH U
BUJIbI ICTENBHOCTH.

4. TocynapcTBeHHOe peryIMpoBaHHe 0e30IMaCHOCTH NPH MCIOJIb30BAHUH ATOMHOM
JHEPrUM

4.1 3aKOHOJATENLCTBO, PETYIHPYIOIIEE SICPHYIO H PaIUallIOHHYI0 0e30ITaCHOCTh

4.2 Opranu3anys Haa3opa 3a sICPHON U PaAMaIMOHHON 0€30MacHOCTHIO, YUETOM U KOHTPOJIEM
STIEPHBIX MaTEPHAIIOB U (PM3UUECKOM 3aIUTHI SIEPHBIX YCTAHOBOK

4.3 ®denepanbHbIC HOPMBI U TIpaBUjia B 00JIaCTH aTOMHOM SHEPIUH, KaK HCTOYHMK TIpaBa B ATOU
cdepe nesTenpHOCTH

4.4 TIpaBoBoe peryMpoBaHHE OOpAILICHUS C PAAUOAKTHBHBIMU OTXOMaMU. MeXTyHapOHbIE 1
HAI[MOHAITLHBIE TIPOOJIEMBI

4. O0beM yueOHO# JUCHMIIJIMHBI

Bunsr yaeOHOI paboTh B 3au. en. B ak.u.
O01mas Tpy10eMKOCTh IMCIUILIHHBI 10 Y4eOHOMY IVIAHY 2 72
AyJAUTOpPHBbIE 3AHATHS: 0,9 32
Jlexuuonnsle 3ansTus (JI13) 0,45 16
[Tpaktuueckue 3ausarus (I113) 0,45 16
CamocrositesbHas padora (CP): 1,1 40
CaMOoCTOSITEIbHOE U3YUYEHHE PA3AEI0B IUCIUIIIMHbI 1,1 40
Bua koHTpOJIA: 3a4eT / IK3aMeH 3a4er
Bunsr yaeOHOM paboThI B 3au. en. B actp.u.
O01mas Tpy10eMKOCTh JMCIUILIHHBI 10 Y4eOHOMY IVIAHY 2 54
AyJAUTOpPHBbIE 3AHATHS: 0,9 24,3
Jlexumonnsle 3ansTus (JI3) 0,45 12,15
[Tpaktuueckue 3ansarus (I113) 0,45 12,15
CamocrositesbHas padora (CP): 1,1 29,7
CaMOoCTOSTEIbHOE N3YUYEHHE PA3AEI0B IUCIUILIMHbI 1,1 29,7
Bua koHTpOJIA: 3a4eT / IK3aMeH 3a4er

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
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«JKOHOMHKA sAnepHoii oTpacan» (b1.5.26)

1. Henp AMCOMINIMHBI: U3YYEHNE OCHOBHBIX TEXHOJIOIMH SAEPHOTO TOILUIMBHOTO LIUKJIA,
WX BJIMSHUE Ha TEXHUYECKHE W SKOHOMHYecKkne mnokazarenu ADC, METoJ0B pacuera LEeHbI
SIEPHOTO TOIUIMBA, OCHOB LIEHOOOOPA30BaHMs B DHEPreTHKE, OCHOB YIPaBIICHUS MPOCKTAMHU,
OCHOB aHaJiM3a KOHKYPEHTOCIIOCOOHOCTH aTOMHOI SHEPreTHUKU B CPAaBHEHUU C TPAJAWLIMOHHON U
aJIbTEPHATUBHOMN YHEPreTUKOM.

2. B pe3yabrare wuU3yYeHUH JUCHMILIMHBI OOyYalOIIMICST MO NporpamMmme
CIIeNNAINTETA JOJIKEeH:

o0b1adamyp CIENYIOIUMU KOMIETEHIUSIMU:

- CIOCOOHOCTBIO K KOOTIEpalluu ¢ KoJiieramu, padore B kosuiektuse (OK-7);

- COCOOHOCTH HAXOJIUTh OpPraHU3alMOHHO-YIIPaBICHYECKNE PEIICHNs] B HECTaHJapTHBIX
CUTYaIUsX ¥ TOTOBHOCTh HECTH 32 HUX OTBETCTBEHHOCTH (OK-8);

- CIOCOOHOCTHIO K opranu3aruu padoTs! mogunHeHHbIX ([1K-13);

- CIIOCOOHOCTBIO K  OIEHKE TIOCIEACTBUH NPUHUMAEMBIX  OpPTraHU3alHOHHO-
yrIpaBieHUYecKuX pemeHuid u ux ontumusaiuu (I1K-14)

- COCOOHOCTBIO K COCTABJICHHIO M aHAIN3y OM3HEC-TUIAHOB pa3paOOTKU U BHEIPEHUS
HOBBIX TEXHOJOTHMUECKHX IIPOILECCOB, oOOpamieHusi C oO0beKkTaMu MpoQeCcCHOHATBHON
NeSITeTIbHOCTH, BBIITyCKa U pealn3aluy KOHKYpeHTHO criocoOHou npoaykiuu (I1K-17).

B pesynbprare nuzydeHuss JUCHUIUIMHBI CTYACHT JI0JKEH:

3nams:

— TEHIEHIMH B CEe0ECTOMMOCTU BJEKTPOIHEPrHH, IMOTYYCHHONM Ha AJIEKTPOCTAHILIUS
Pa3HbBIX TUIIOB;

— OCHOBBI ITPOU3BOZCTBA 3arOTOBOK U U3IEJIHNHM U3 KOHCTPYKIIMOHHBIX MaTEPHAJIOB

— BKJIaJ pa3IUYHbBIX (PAaKTOPOB B C€OECTOMMOCTH 3eKTpodHepruu Ha ADC

Ymems:

- TPOBOJAUTH AHAIU3 HKOHOMHUYECKOW 3(()EKTUBHOCTH JACUCTBYIOIIMX U CTPOSIIMXCS
ADC;

- IPOBE/IEHNE TEXHUKO-I)KOHOMUYECKOTO aHaJIN3a OpraHU3aly POU3BOICTBA OCHOBHBIX
MaTepHaJiOB U aIapaToB;

- IPOBOJMTH pacyeT ce0ecTONMOCTH AeKTposHeprun Ha ADC.

Braoemy:

- OLIEHKOW IOCJIEICTBUM NPUHUMAEMBIX OPTaHU3ALUOHHO-YIIPABICHUYECKUX PELICHUN U
UX ONTHUMM3ALNY;

- IPOBEIEHUEM IKOHOMUYECKUX PACUETOB.

3. KpaTkoe cogep:xanue JUCUMIJIMHBI.

Monyinsb 1. Duepreruka u ADC
DHEPreTUYEeCKUil CEKTOP KOHOMUKHU. POJIb aTOMHBIX CTaHIMI B 3HEpreTuku Poccum u mupa.
O030p snepHO-TOIIIMBHOrO 1MKiIa P®. SInepHble MOIHOCTH HAa AEMCTBYIOLIMX M CTPOSIIMXCS
SIIEPHBIX SHEPTOOIIOKOB.

Monyinsb 2. CtpykTypa 3koHOMuUKH ADC
CymecTBytone Mojeln peakTopoB. TommmBo u ero Buabl. Cnernuduka TEXHOJIOTUH U
omnpenensieMoll €0 SKOHOMHUKM OCHOBHBIX cramuit STL[. OcHOBHBIE mOKa3zaTelu SACPHOU
9KOHOMHKH. Ce0ecTOMMOCTb AIEPHON SHEPruu, MOCTOSHHbIE W MepeMeHHble 3aTpatrhl. IlyTu
cHmkeHusd 3arpat S TLl. CpaBHeHue 3aTpaT pa3IMuHbIX PEAKTOPOB.

Moaynb 3. CTOUMOCTH SIIEPHON SHEPTUU
OKcIulyaTallMOHHbIE 3aTpaThl peakTopoB. BeiBog ADC u3 skcrutyaraunu. CTOMMOCTb SII€pHOMN
sHeprud. l'ocymapcTtBeHHble cyocuamu. CTpaxoBaHHE W OTBETCTBEHHOCTh. Pacder
cebectoumoctH sanaepHoil sHeprun Ha BBP. Pacuer mpuGsimm ot skcmmyatammu ADC. Pacuer
3aTpatr Ha co3nanne ADC. Pacder 3arpar Ha BbIBOA M3 3kcmuryatauuun ADC. 3arpaTel Ha
YTUIN3aLU0 0TX0A0B. CpOKH OKYNAaeMOCTHU SEPHOM SHEPTUU.

4. O0beM yueOHO# JUCUMIIJIMHBI
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Bunsl yueOHoii paboTh SaHG]iHLIX B axazew.
€IMHULIAX Hacax
O0mas TPyA0eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY IIAHY 3 108
KonTakTHas padora (KP): 0,8 32
Jlexun 0,4 16
[Tpaxtuueckue 3ausatus (113) 0,4 16
JlaGopaTopHBbI€ 3aHATHUS YUeOHbIM NIAHOM He NPedyCMOmMpPeHbl - -
CamocrositesbHas padora (CP): 1,1 40
Bua xonTpoJA: 3auer / JK3aMeH m %
B B actponom
Bunael yueGHOI paboThI 3a4ETHBIX '
€ IMHUIIAX Hacax
O0mast TpPy10eMKOCTh JUCHUUILUIMHBI 110 Y4eOHOMY IJIAHY 3 81
KonrakTHas pa6ora (KP): 0,8 21,6
Jlexun 0,4 10,8
[Tpaxtuueckue 3ausatus (113) 0,4 10,8
JlaGopaTopHBbI€ 3aHATHUS YUeOHbIM NIAHOM He NPedyCMOMpPeHbl - -
CamocrositesbHas padora (CP): 1,1 29,7
Bua konTpoJs: 3auer / JK3aMeH w %

AHHOTanuA padoyeil NPOrpaMmMbl AUCHUNIHHBI

«PelakcalMOHHBIE METOAbI UCCJIEJOBAHUS PAIMALIMOHHO-XHMHUYECKHX MPOLECCOB»

(51.B.27)

1. I.Ie.m; AUCIHUIIJIMHBI — U3YYCHHEC OCHOB PCIIAKCAlMOHHBIX W PE30HAHCHBIX METOI0B

HCCJIICA0BAaHUS IMPOUCCCOB XUMUHU BBICOKHUX BHGPFHﬁ.

2. B pe3yabrare wu3ydyeHusl [AUCHUIVIMHBI O00y4YawIUMiicd MO mporpaMmme

cCHenuaJINTeTa J0JKEeH:
001a0amsb CIETYIONTUMU KOMITETCHIIHSIMU:

CIIOCOOHOCTBIO HUCTOJIB30BAaTh MATEMAaTHYECKUE, €CTCCTBEHHOHAYYHbIE U WHKCHEPHBIC
3HAHMS [T pEIIeHUs 3a/1a4 cBoel npodeccuonansHoi aesitenbaocTr (OITK-1);
CIOCOOHOCTBIO TMpO(ecCHOHANBHO HUCHOJIb30BaTh COBPEMEHHOE TEXHOJOTHYECKOE U
AHATUTUYECKOE 000PYAOBaHUE, CIOCOOHOCTHIO K MIPOBEIACHUIO HAYYHOT'O MCCIICIOBAHHMS
Y aHAJIM3Y MOJYYCHHBIX TIPH €ro mpoBeaeHnu pe3ynbratoB (OI1K-2);
CIIOCOOHOCTBIO K  pa3pabOTKe TUIAHOB M  NpOrpaMM  MNPOBEACHHUS  HAy4YHO-
UCCJIEIOBATENLCKUX Pa3pabOTOK, BRIOOPY METOJOB M CPEACTB pPEUICHHS] HOBBIX 3a/a4
(I1K-9);
CIIOCOOHOCTBIO  CAMOCTOSITEIbHO ~ BBIMIOJIHATH ~ HCCJICIOBAHUS C  HCIOJIb30BAHHEM
COBPEMEHHOH ammaparypbl ¥ METOJOB UCCIEIOBaHWs B o0jacTh OOBEKTOB
poeCCHOHAIBHON JIESITEIBHOCTH, TPOBOJIUTH KOPPEKTHYIO 00pabOTKy pe3yinbTaTOB U
yCTaHaBIUBATh aJiekBaTHOCTH Mojeneit (IIK-10);
CIIOCOOHOCTBIO K 0€30MacHOMY IMPOBEIEHUIO, KOHTPOJIO, YCOBEPILIEHCTBOBAHHUIO U
pa3paboTke paanalMOHHO-XUMUYECKUX TEXHOJOTMYECKHX IPOLECCOB C MOJIyYeHUEM
HOBBIX WJIM MOJU(PHUIMPOBAHHBIX MaTepUAIOB ¢ yay4iieHHbIMU cBoiicTBamu (ITICK-5.2);
3namo:
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— (usuyeckwe MNPUHIUIBI PE30HAHCHBIX U  PElIAaKCAllMOHHBIX METOIOB, 00JacTH

npumeHnenus JIIP u AMP.
Ymemns:

— PETHUCTPUPOBATh M TMPOBOJWTH MaTeMaTHYECKyr0 00paboTky cmekTpoB JIIP TBepmpix
00pa310B 1 BOJHBIX PaCTBOPOB, COACPKAIINX MapaMarHUTHbIE IPUMECH,

— OKCIEPUMEHTAJIBHO OIpPEACNATh 3JIEKTPONPOBOAHOCTh PACTBOPOB KOHTAKTHBIM H
OCCKOHTAKTHBIM METOJIOM, OTIPEICTISTh BPEMEHA pellaKcalliu.

Braoemy:

— TpueMaMd TPOOOMOATOTOBKH TBEPABIX W IKHIKHX OOpa3loB [UIsl TMPOBEICHUS
WCCJICIOBAHMS CTaHAAPTHBIMU U CIENU(DUUECKUMU MeToAaMU (PU3UKO-XUMUYIECKOTO
aHaIM3a PaJAUalMOHHO-XUMUYECKUX MPOLECCOB.

3. Kparkoe comepxkanue Q1 CHUNIHHbBI

BBenenue

IIpenqmer Kkypca, ero crpykrypa. PenakcanvoHHass paguoCIEKTPOCKONMS MU €€
YaCTOTHBIM Juana3oH. Pe3oHaHCHass paguMoCHEKTpOCKONusA. PaauanmoHHO-XMMUYECKUE
OPWIOKEHUsT  paguocnekTpockomuu. (OCHOBHbIE TpeOOBaHWS K  yCTPOWCTBAM  JUIA
JIETEKTUPOBAHUS KOPOTKOKHUBYIIHMX TPOMEKYTOUHBIX IPOIYKTOB.

Mooyne 1. Penaxcayuonunas paouocnekmpockonus u Y@ cnexkmpockonus O0is
PAOUAYUOHHO-XUMUYECKUX UCCTIe008aAHUL

1.1 KoHnyKTO- M JURIIKOMETpPHUS

PanmnanMOHHO-XMMHYECKHE  TPUIIOKEHHS ~ KOHAYKTO- M JUIJIKOMETPUM  IIpHU
(GUKCHUPOBAHHON 4YacTOTE W B INHPOKOM HHTEPBAIEC YACTOT SJICKTPOMATHHUTHOTO IIOJIS.
PenakcaniioHHasi CHEKTPOCKONHUSI KakK METOJ HW3Y4YEeHHUsl TMOCIEACTBUM paauonusa. Toku
MPOBOJIMMOCTH M TOKHM CMEIICHHs, HX pa3lelbHOE OMNpeAesieHHe  MpU KOHAYKTO- H
TUDJIKOMETPUUYECKUX H3MepeHusax. M3mepuTenbHble cXeMbl U IPUOOPHI, MpeJHa3HAYCHHbIE JUIs
JNETCKTUPOBAHUS BO30YKICHHOTO COCTOSHUS, MX TPUHIIUI JCHCTBHS.

1.2 Y®-cnektpockonus

AOGcopOIHoHHas CIIEKTPOCKOMHUsS B BUAUMON 11 Y® 001acTsIX Kak METOJ UCCIICTOBAHHUS
3JIEKTPOHHBIX CIEKTPOB MHOI'OATOMHBIX MOJEKYN. XapaKTEPUCTUKH SJIEKTPOHHBIX COCTOSHHM
MHOTOATOMHBIX MOJIEKYJI: JHEPTHs, BOJHOBbIC (YHKIIUU, MYJIbTUIIETHOCTh, BpEMs >KHU3HH.
Cummerpus u

Knaccudpukanus W OTHECEHHE DJJICKTPOHHBIX TEepeXxoqoB. WHTEHCUBHOCTH TOJIOC
pa3IuyYHbIX nepexoaoB. [IpaBuna or6opa u HapyIIeHHS 3ampeTa.

[IpuMeHeHne >3JIEKTPOHHBIX CHEKTPOB MOTJIOLIEHUS B Ka4€CTBEHHOM, CTPYKTYpPHOM U
KOoJIMuecTBeHHOM aHanu3ax. O crenuduke AJIEKTPOHHBIX CHEKTPOB MOTJIOUICHHS Pa3IM4HbIX
KJaccoB coenuHeHni. CHEKTphl COMPSHKCHHBIX CHCTEM W TPOCTPAHCTBEHHBIE 3(PQEKTH B
3JIEKTPOHHBIX CHEKTPAX MOTJIOIIEHHUS.

Texnuka cnekrpockonuu B BuanuMoil 1 Y@ obnactax. [Ipumenenne Y@ crnekrpockonuu
B PaAMAIMOHHO-XUMUYECKHUX UCCIIETOBAHMIX

Mooyns 2. HoepHvlil macHummbslil pe3oHaAHC

2.1 ®usuyeckre OCHOBBI SBJIEHWS MAarHUTHOTO PE30HAHCA. YCIOBHE PE30HAHCA.
Knaccuueckoe 1 KBaHTOBO-MEXaHUUECKOE PACCMOTPEHHUE.

®enomen SMP. IloBenenne atoma B IMOCTOSSHHOM MAarHUTHOM TIOJIE B YCIIOBHSIX
OJHOBPEMEHHOIO0 JEHCTBUA ImOCTOssHHOro u BY OCLUJITIUPYIOLIEro oJ, poJib
OCIWJUIAPYILETO MOJIS.

KBanToBo-mexannueckoe onucanue SAMP. ['amunbTOHMaH MAarHUTHOTO B3aUMOJEHCTBUS.
[Iponiecchl simepHONM MAarHUTHOW pejlakcallid, CIHH-CIMHOBOE W CIHH-PEIIETOYHOE BpeMsi
peaKcaluu.

2.2 Metoapl peructpanuu curana SIMP

Cnekrpomerpsl SIMP, ux 650Kk-cxembl, CTaOMIIM3aLUsS YCIOBHI pe30HAHCa, TOCTUKECHUE
MaKCUMaJIbHO BO3MOKHOM OJHOPOAHOCTH MAarHUTHOTO MOJs. YyBCTBUTENBHOCTh YCTaHOBOK
SIMP k 0OHapy>KEHUIO CUTHAJIOB MOTJIOMICHUS pa3anuHbIX saep. @ypwe cnekrpockonus IMP.
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Hecranmonapnsie nporneccel. Habmtonenue AMP meromom cnmHOBOro 5xa. BekropHas
JyarpaMMa IpoIeccoB B Merojne cnuHoBoro sxa no Kappy u Ilapcemny. YcranoBka merojna
CHMHOBOro 3xa. I[IpuHIMI paboThl. DNEKTPOHHBIE CXEMbl OCHOBHBIX OJIOKOB. M3mepenue
BPEMEHHU CIHH-PEHIETOYHON M BPEMEHU CIIMH-CIIMHOBOM peJlaKCalliM METOJIOM CIIMHOBOIO 3Xa.
[IpuHnun HacTpo¥iku U perynupoBanus SIM-penakcomerpa.

2.3 IIlpyumMeHeHns MAarHUTHOTO PE30HAHCA JJIsl U3YUYEHHUS CTPOCHUS MOJIEKYJT

Xumnueckue npumeHenus meroga AMP. Cnekrpockonust SMP BbIcOKOro paspenieHus
U CTpyKTypHas xumusa. GakTopsl, onpenenstonme Bua cnekTpoB AMP BbICOKOro pa3peiieHus.
XVMMHUYECKUH CABUT U €r0 U3MEPEHHE. 3HAUEHUE XUMUYECKOTO CIIBUTA /ISl CTPYKTYPHOU XUMUMU.
CnuH-cIMHOBOE pacIieruieHne, oOMeHHbIe Tporiecchl U nuddysus. Bpemena pemakcaium u
XUMHKO-aHAJIUTUYECKNUE TPUIIOKEHUS.

Mooynb 3. DnekmpoHHbIL NAPAMASHUMHBLU PE30HAHC.

3.1 Meroapb! peructpanuu curxana J11P

Kiaccnueckass M KBAaHTOBO-MEXaHMYECKass  MOJENU  SIBJICHUS  DJIEKTPOHHOIO
napaMarHUTHOTO pe3oHaHca, obOnactu npumenenuss OIIP. Tumber cnektpomerpoB OIIP.
Tunuunas Omok-cxema criektpomerpa DIIP. HaznaueHue ero oCHOBHBIX OJIOKOB, HACTpOMKa M
pErylIMpoBKa CIIEKTPOMETPA MIPH 3anucH crieKTpoB JI1P.

3.2 CBs3b cOCTaBa U CTPYKTYPHI MapaMarHUTHBIX LIEHTPOB €O criekTpom DIIP

Teopuss cnextpoB OJIIP. OpOurtanbHbli W CHOMHOBBIA MapaMarHeTH3M CBOOOIHOTO
aToMa; g-BekTop. Pacmienyienue ypoBHeil cBOOOIHOTO aTOMa B KPUCTAJUIMYECKUX MOJSAX. THIBI
B XapakTep BO3MYIICHHMsS aTOMa: CIydaW CHIJIBHOTO, CpeAHero u ciaboro mois. Hexoropsie
CBEJICHUS W3 TEOpUU TPYNI U TEOPUU KPUCTALUIMYECKOrO CTPOECHHS, THUIBl H KOJUYECTBO
YPOBHEW AaTOMHBIX TEpPMOB B MOJAX chepuyeckod M Hecepuueckoil cummerpuu. ToHKas
cTpykTypa cnekrpoB DIIP, anuzorpornus g-dakropa.

CHuH-CIMHOBOE 3JIEKTPOH-SIEPHOE B3aUMOAECUCTBUE M CBEPXTOHKAs CTPYKTypa
criekTpoB DIIP. Buabl CBEpXTOHKOrO B3aUMOJEHCTBUS - U30TPOITHOE U @aHU30TPOITHOE.

B3aumMopneiicTBre crimH-peIIeTKa U ero BIUsSHUE Ha WUpUHY U popmy nuauil DI1P, el
B3aUMOJICCTBUIN B MEXaHU3MBI Tlepexo10B. CITUH-CIIMHOBOE B3aWMOJICHCTBHE U (popMma JIMHUH,
mozens JlopeHna u rayccoBa Monenb. Jlemokanu3amus 3J1eKTPOHHONW ITUIOTHOCTH U OOMEHHOE
CY)KEHHE JINHUH.

ITpumenenne OIIP B xumuu. Onpenenenne Npupobl U KOHLEHTPALUU TapaMarHUTHBIX
1eHTpoB. Mnentudukamms cBo00aHBIX paaukanoB. DIIP u xumudeckoe cTpoeHue.

OIIP B pagnaunonHoi xumuu. MccnenoBaHue NMpOLIECCOB U IOCIEACTBUN  Paauon3a
TBepabiX Ted. CTpykTypa CBOOOAHBIX paaukamoB. OIIP  w  kuHETHKa ~ XUMHUYECKUX
IPEBpALICHUM, CHUCTEMBl C HOHHBIMU IapaMH, paJuKajibHble Napbl. Peaknum nepeHoca
3JIEKTPOHOB, MU PY3MOHHO- KOHTPOJIUPYEMBbIE ITPOIIECCHI.

Mooyne 4. [lonyuenue u cmabunuzayus 6biCOKOPEaAKYUOHHbIX UHMEPMeOUAmos

H3meHeHne cocTaBa BBHICOKOPEAKLIMOHHBIX MHTEPMEINATOB IYTEM BBEACHUS H00ABOK.
[Tonydyenue kucaopon-, yriaepoa-, ¥ cepa-IeHTPUPOBAaHbIX PaIUKAJIOB.

CrrHOBBIE JIOBYHIKHM KaK «BBICOKOTEMIEPATYpPHBII» METOJA CTaOMIM3alMH PaJUKajIOB.
HuskoreMniepaTypHbIN pagroian3, METOAbBI MATPUYHON U30JISALUN.

4. O0beM yueOHOM JUCHMIIJIMHBI

Bun yueOHoi padoThl B 3au. en. B akagem.
yacax
BCEro BCero
O0mas Tpya10eMKOCTb IU CIHUNJIMHBI 5 180
AyIMTOpHBIC 3AHATHS: 2,22 80
Jlexium: 0,89 32
IIpakTrueckue 3aHATHS - -
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JlaGopaTopHbie pabOTHI 1,33 48
CamocrosiTesibHast padoTa: 2,78 100
[ToaroroBka K 1a00paTOpHBIM paboTaM 1,89 50
Jlpyrue BUIbI CAMOCTOSITENIHOM PabOTHI 1,89 50
Bug nToroBoro KOHTpoJIs: DK3aMeH
Buna yueOHo# padoThI B 3au. en. B acTpon.
yacax
BCero BCero
O0mast Tpy10eMKOCTh JUCUMILIMHBI 5 135
AyIHMTOpHBIC 3AHATHS: 2,22 60
Jlexmum: 0,89 24
IIpakTrueckue 3aHATHUS - -
JlabopaTopHbie pabOThI 1,33 36
CamocrosiTesibHast padora: 2,78 75
[ToaroroBka K 1a00paTOpHBIM paboTaM 1,89 50
Jpyrue BUIBI CaMOCTOSTEILHON pabOThI 1,89 50
By uToroBoro KOHTpOJIS: DK3aMeH

AHHOTan U padoyeil NPOrpaMMbpl JUCHUIJIMHBI
«Paguanuonnas xumus» (b1.5.28)

1. eap AUCHUNIMHBI — TIOBBIIIICHUE OOIIEHAYYHOM W  METOJOJIOTHYECKOM
KOMIETSHIIMA  OyaymuX  CIeNHAaTUCTOB B obOjmactm  oOmuX  (PU3UKO-XUMHUYECKHX
3aKOHOMEPHOCTEH peakiui, MPOTEKAoMMX B HHAWBHUIYaJbHBIX BEIIECTBAX M XUMHUYECKHX
CHUCTEMax IOJ JEHCTBUEM HOHU3UPYIOLIUX U3Iy4EHUH BBICOKUX YHEPIUMN.

2. B pe3yabrare wu3ydeHusl [AUCHUIUVIMHBI O00y4YawIUMiicd MO mporpaMmme
CIENHAINTETA 0JIKEH:
0b1a0amsb CIETYIONTUMU KOMITETCHIIHSIMU:

- CIIOCOOHOCTBIO UCTIOIB30BAaTh MATEMAaTHYECKHE, ECTCCTBCHHOHAYYHBIC U MH)KEHEPHBIE
3HAHMS I pelIeHus 3a1a4 cBoeil mpodeccuonansuoi aestenpHocTr (OITK-1),

- CIIOCOOHOCTBIO MPO(ECCHOHAIBHO HCIOIb30BaTh COBPEMEHHOE TEXHOJIOTUYECKOE H
AQHAIUTUYECKOE OOOpYIOBaHUE, CIHOCOOHOCTh K MPOBENCHUIO HAy4YHOTO HCCIENOBAaHUS U
aHAJIN3Y NOJYYEHHBIX IIpU ero nposeaeHuu pesyapratos (OIIK-2),

- CIOCOOHOCTHIO pPabOTaTh C HAYYHO-TEXHMYECKOW U TATCHTHOW JIMTEpaTypor u
UCIIOJIb30BaTh TMOJIYYCHHYI0 WH(GOPMAILMIO TPU OCYIIECTBICHUU CBOCH NpodeCCHOHATBHON
nesitenbHOCTH (OITK-4).

- CIOCOOHOCTBIO MPUHUMATh KOHKPETHOE TEXHUYECKOE PEIICHHUE C YYETOM OXPaHbI
Tpy/a, paIuallMOHHON O€30TTaCHOCTH M OXpaHbl okpyxkatomien cpeanl (ITK-4);

-CIOCOOHOCTBIO OIICHMBATh paJHalMOHHBIE S()(PEKTHl B3aUMOJCHCTBUS U3TyUCHUS
BBICOKOM SHEpPrMM C BEIECTBOM, HCIOJb30BaTh WM MHUHHUMH3UPOBATH IMOCJIEICTBUS 3ITOTO
B3aumozeicteus (IICK-5.1);

- CHOCOOHOCTBIO OLICHMBATh PAJAMALMOHHYIO YCTOMUMBOCTH Pa3IMYHBIX MAaTEPHAIOB U
pa3pabatbIBaTh IpoLecchl 3amuThl 3Tux Matepuanos (IICK-5.3).

3namo:
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- 3JIEMEHTapHbIE MPOILECCHl B3aMMOJECUCTBUSL MOHU3UPYIOMINX H3IIyYEHHM C BELIECTBOM,
3JIEeMEHTapHbIe aKThl MOHU3ALMKU M BO30YXKACHMS, MOCIEAYIOUIME IMPOLECChl HeNTpaau3anu,
Ne3aKTUBAIIMH, PACIiaa HOHOB M BO30YKIEHHBIX MOJICKYII, peaKIIMi HOHOB U PAIUKAJIOB;

- paaMoau3 B Pa3IMYHBIX XMMHYECKUX BEIECTBAX M MUX CMECAX: Ia3bl, BOJA U BOJHBIE
pacTBOPBI, OPraHUYECKUE COSAUHEHUS, TOJIUMEPHI;

- (pU3UKO-XUMUYECKHE METObl U3YUEHHUS PaIMAllMOHHO-XUMHUYECKUX MPOLIECCOB;

Ymemns:

- IUIAaHUPOBAaThb W MPOBOJAUTH PATUALNUOHHO-XMUMHUYECKHE HCCIENOBAHMS, IPOBOJUTH
JO3UMETPHUIO TIPU OOTydeHUH O00pPa3IOB, ONMPEAENSATh KOHIICHTPAIMH MPOIYKTOB PAJUONIN3a U
paccYUThIBaTh PaIMallMOHHO-XUMHYECKUI BBIXOJ M0 SKCIEPUMEHTAIIBHBIM JaHHBIM.

Braoemy:

- (pU3MKO-XMMUYECKMM METO/IaM HCCIIEIOBAHUS PaJAUAallMOHHO-XMMHUYECKUX peaKkiui,
METOJIaM pacyeTa JI03bl 00TydeHUS.

3. KpaTkoe coaep:xaHue TUCUUIIHHbI

Beeoenue

[Ipenmet panuanmoHHON XUMHHM. McToprdeckue 3Tamnbl pa3BUTUS PaIMALIMIOHHON XUMUH.
ConocraBneHue paaruaoHHON XUMUHN U (POTOXUMUH.

Mooynv 1. Xumuueckas cmaous 83aumo0eticmausi Usiy4eHus ¢ 6euecmeom

OO01mmas cxema »JIeMeHTapHbBIX mporeccoB. Monuzanus. Bo30yxaeHHbIE COCTOSIHHS.

Non-monekynspHble peakuny. VIOH-MOJIEKYIIpHBIE CTOJIKHOBEHUS U BPEMS )KM3HU MOH-
MOJIEKYJISIPHBIX KOMIUIEKCOB. CeueHHsl peakuil U KOHCTaHThl cKopocTel. DaKkTopsl BINAIOIINE
Ha ckopocTh peakuuii. Konkypupyromue peakuuu. Peaknum mnepeHoca 3apsana. IIporonnoe
cpoxctso. Ilepenoc H u H. TlepeHoc MOHOB raaouoB.

3axBar AJIEKTPOHOB U 00Opa3oBaHHE OTPHUILIATEIbHBIX HOHOB. DJIEKTPOHHOE CPOJCTBO.
[Ipocroii n quccouraTUBHBIN 3aXBar.

HeliTpanu3anuss  MOJOXKUTENbHBIX ~ HMOHOB  CBOOOJHBIMH,  COJIbBATUPOBAHHBIMU
DJIGKTPOHAMHM W OTpPULIATENbHBIMU HOHamH. (OOpa3oBaHue BO30YXKIEHHBIX COCTOSIHUNA TIpU
HelTpamu3anuu. OcoOeHHOCTH peakuui MOJIOKUTEIbHBIX U OTPULATENIbHBIX HOHOB B
KOHJICHCUPOBAHHOM COCTOSIHUH.

Peakiun Bo30yxkaeHHBIX MoJieKysd. Pacman, mpucoeawHeHue, n3oMmepusamus. MeToasl
WCCJICIOBAHMS BO3OYKIEHHBIX COCTOSHHIA.

CBobonnbpie panukanbl. OOpa3oBaHHME paJMKAIOB TMPU MPEBPALICHUSX HOHOB U
BO30YKICHHBIX MOJIEKYJ. Peakinu pacnaga u M30Mepu3aluu paaukanoB. Peakuun paaukanos ¢
MoJIeKylaMH (TIepeHOC aToma, NPHUCOSAMHEHHE IO JBOMHBIM CBA3SIM). OKUCIUTENBHO-
BOCTAHOBUTEJIBHBIC PEAKIIMU PAJAUKAIOB. PekoMOMHAIWS U TUCTIPONIOPITMOHUPOBaHKE. BriusHue
TEPMOJMHAMUYECKUX TapamMeTpoB Ha 3(PPEKTHBHOCTH TPOILECCOB PEKOMOWHAIIMA |
JUCTIOPIOPIMOHUpPOBaHMs. MeToabl HCClieloBaHUsl U ompejaeneHus paaukanos. OIIP,
UMITYJIbCHBIE METOJIbI, JIOMHMHECIEHIUSA. AKUENTOpPbl PAaJAMKaJIOB M XHMHYECKHE METOMbI
ONpeJIeTICHUs BHIX0JIa PAJUKAJIOB.

Macc-cnektpomeTpusi, Kak METOJ HCCIEAOBaHUS HOHM3alMM B ra3ax. llorenuman
MOSIBJICHUST M HWOHW3ALMOHHBIX TNOTEHIHAI. PaaMallMOHHO-XMMHUYECKUH BBIXOJ HOHOB.
@DoT0dNIeKTPOHHAS CIIEKTPOCKoNus. BepTukanbHas n aanadaTudeckasi HOHU3ausl.

Mooyne 2. PaduayuonHnas Xumus OpeaHUYECKUX COeOUHEHUll U HeOpeaHUYecKux
COeOUHeHUll

Hon-monekynspHble peaklud B Ta3oBbIX cUCTeMax. Paauonus kucimopoia U APYrux
HEOPraHWYECKHUX ra3oB.

Paouonusz yeneeooopooos.

OOpa3oBaHue TOJOKUTENbHBIX HOHOB, 3JIEKTPOHOB, BO30YXKIECHHBIX COCTOSIHHI B
yriieBoJopoAax. BiusHuE arperaTtHoro COCTOSIHUSL M CTPYKTYpPbHI YIJI€BOJOPOJOB HA BBIXOJ
CBOOOJTHBIX 3aps/IOB, HOH-3JICKTPOHHBIX IMap, BO30YXJACHHBIX cocTosiHui. [Iponiecchr nuddysun
U pekoMOuHaIwu. oH-MOJEKYysIpHBIE peaKIUK B Ta3aX U KHUJIKUX yIIIEBOJOPOIAX.
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Paouonuz anxkanos. O6mas cxema mnpeBpamieHuil. OCHOBHBIE MPOAYKTHI PagHONIN3A.
Mexanusm ux oOpa3oBaHus. Peakmuum noHOB W paaukanoB. OCOOCHHOCTH paaMojIn3a
Pa3BETBICHHBIX MPEEIBbHBIX YTIEBOIOPOIOB.

Paouayuonno-xumuyeckuii kpekune. 3aBUCHUMOCTh BbIXOJAa NPOAYKTOB paauoiM3a OT
TEMIIEPATYPHI © MOIITHOCTH J103bl. TepMHUYECKOE U PaIUallMOHHOE MHUIIHHPOBAHHE.

Paouonuz onegpunos. Obmas cxema mpeppamnieHuid. OCOOEHHOCTH HOH-MOJIEKYISIPHBIX
peakuuii B oneruHax. AKIEITUPOBAHUE PAIUKAIIOB. Peakiiy KOHIEHCAIINH U TTOJTMMEPH3aIIH.

Paouonuz apomamuuecxkux coeounenuti. Obmas cxema npesparieHuii. O6pasopanue H»
U JIETKUX TPOAYKTOB TpU paguonuse OeHzona. AkmenthpoBanue atomMoB H u paamkanos
apoMaTHYeCKUMH YriieBoAopoaamMu. Pannonus amkuimapoMaTHUYECKHX COeIWHEHU. MexaHu3Mm
00pa3oBaHUs MPOIYKTOB KOHJCHCALIUH.

Paouonuz oeyxxomnonenmuvix cucmem. CMeCU YIriIeBOAOPOAOB. AJJUTHUBHBIE U
HeanauTuBHble 3¢ ¢dekTer. Ilepemaua 3apsina u  BO30OyXAeHHUS. 3allUTHBIE COCTUHEHHUS
PA3IUYHBIX TUIIOB: «TYOKH», «OKEPTBBI».

Pamuonus opraHuuecKkux COEAMHECHHI, COJEpKAIIMX pa3IndHble (YHKIIHOHATHHBI
TPYHIIBL.

Paouonusz cnupmos. O0mas cxema npespaiieHuii. CoabBaTUPOBAHHBIN AIEKTPOH M €T0
poiib B paJMAlMOHHBIX  MpeBpallleHUsX. BiusHue TemmepaTypsl U aKUENTOPOB
KOPOTKOXKUBYIIMX YacTHIl Ha oOpa3zoBanue Ho, rmukoneit, anpaeruaos. Biusaue kucnoposa.

Paouonuz anvoecuoos, kemonos, sghupos. ConbBatanus JIEKTpoHA. AHHOH- M KaTHOH-
paarKabl, KOMIUIEKCHI C TIEPEHOCOM 3apsijia. PagukanbHbie 1 MOJICKYISIpHBIE POXYKThL. OO0IIas
CXeMa paJMaluOHHbIX MMPEBPALICHH.

Paouonuz azomcooepocawmux coeounenuii. OOmas cxema paauonusa. Paanonus
aMMHakKa, TuJpa3nuHa, aMUHOB.

Paouonuz  eanouonpoussodnvix  yeneeooopooos.  OOmas  cxema  paaudoin3a.
JIMCCONMAaTUBHBINA 3aXBaT HIEKTPoHa. Mo-, 6poM-, XJIop- u (HTOp-MpOoN3BOAHbIE. Paszmmune nx
panuonu3a. [Ipo6iemsl hpeoHOB B aTMOCheEpe.

Mooyns 3. Umnynscubie memoosl uccieod08anus npoyeccos 6 paouayuoHHOU Xumuu

MeTol UMIYTBCHOTO paguoin3a. BO3MOXKHOCTH M MPEUMYIIECTBA METOJa B PEIICHUU
byHIaMeHTaIbHBIX 33/a4 PaguoOUOJIOrHH, Paauod’KoNOTHU. OCHOBHBIE PA3IUYUs METOJIOB
UMIyIBCHOTO panuonu3a u (Qoronuza. [IpuHIMNUaNbHAsS CcXeMa YCTAaHOBKH HMITYJIBCHOTO
paauonuza. OnNTHYECKWEe W KHUHETHYECKHUE XapaKTePUCTHKH KOPOTKOXKMBYIIMX IPOTYKTOB
UMITyJIBCHOTO PAJHONN3a BOJIHO-OPraHUYECKHX pacTBOpoB. OCHOBHBIC TPeOOBaHUS K BBHIOOPY
00BEKTOB JIJII UMITYJIbCHOTO panoyn3a u GoTon3a.

BnusiHue npupoabl OpraHUYECKUX COCAMHEHUN Ha CHEKTPaTbHBIE XapaKTePUCTHKU
COJIbBATUPOBAHHBIX EKTPOHOB.

CriekTpaiabHble XapaKTePUCTHKU MPOMEKYTOUYHBIX CBOOOIHO-PAAMKATBHBIX TPOJTYKTOB
UMITYJIBCHOTO KUAKO(PA3HOTO pagron3a aIKaHOB Pa3IMYHOTO CTPOCHHUS.

HccnenoBanue paHHUX CTaaAWil MPOLECCOB OKHUCIEHUS OPraHUYECKHX COECIMHEHUN B
MPUCYTCTBUU MOJIEKYJIIpHOro Kuciopona. CrekTpalbHble XapaKTEPUCTHUKU MPOMEXKYTOUHBIX
YaCTUIl HMITYJIbCHOTO PaJIMO0JIN3a YTIAEBOIOPOAOB B IPUCYTCTBUH MOJIEKY]I HHTHOUTOPOB.

W3ydeHre MexaHM3Ma MPOMEXKYTOUHBIX CTail MpeBpalleHusl JTUOKCHIA CEPbl B BOJHBIX
pacTBOpax Mpu BO3ACHCTBUU MMOTOKA YCKOPEHHBIX JJIEKTPOHOB.

MOy bCHBIN pauoian3 B U3YYEHUU CYNEPOKCHI-IUCMYTa3HOM aKTUBHOCTH MPUPOTHBIX
AHTHOKCHJIAHTOB.

Porb ¥ BO3MOXHOCTM HMMMYJIbCHBIX paAHAallUOHHO- XHMHYECKHX METOIOB B
COBPEMEHHOM HAaHOXUMHH.

OcHoBHbIE TpeOOBaHUS K T03UMETPHUH MIPU UMITYJIIbCHOM  PaJHOJIH3E.

4. O0beM y4eOHOM TUCITUTUTNHBI

Bun yuebnol paboThl B 3ayerHBIX B akanmem. gacax
eMHHIIAX
O01mas TpyA10eMKOCTb IV CIIUNJIMHBI 9 324
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B ToMm uncie Ha oOydyeHue 8 288
AyIMTOpHBIC 3AHATHS: 2,67 96
Jlexnn 0,44 16
IIpakTrueckue 3aHATUs 0,44 16
JlabopaTopabie pabOThI 2,67 96
CamocrosiTesbHast padoTa: 4,44 160
PacuetHo-rpaduueckne paboTsl - -
[ToaroToBka K KOHTPOJILHBIM paboTam 1,11 40
[TonroroBka k 1a00paTOpHBIM paboTam 2,22 80
Jpyrue BUIbI CaMOCTOSITEILHON paOOTHI 1,11 40
ITonroroBka u cmaua 3K3aMeHa 1 36
Bua utoroBoro KOHTpoJist DK3aMeH — &8
ceMecTp, 3a4er — 9
CEMECTp
Bun yue6HO# paboThI B 3aueTHbIX B actpoHn. gacax
eAMHUIIAX
O01as TPyA0eMKOCTh AU CITUNIJIMHBI 9 243
B ToMm uncie Ha oOydyeHue 8 216
AyIMTOpPHbIE 3AHATHS: 2,67 72
Jlekiyuu 0,44 11,9
[IpakTrueckue 3aHsATHS 0,44 111,9
JlabopaTopabie pabOThI 2,67 72
CamocrosiTesbHast padoTa: 4,44 120
Pacuerno-rpaduueckne paboTs - -
[TonroToBka K KOHTPOJBHBIM paboTam 1,11 30
[ToaroroBka K 1a00paTOpHBIM paboTaM 2,22 60
Jlpyrue BUIbI CAMOCTOSITENIEHOM PabOTHI 1,11 30
ITonroroBka u caaya 3K3aMeHa 1 27
Bua utoroBoro KOHTpoJIst DK3aMeH — &8
cemMecTp, 3a4er — 9
CEMECTp

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIJIMHBI
«Dusnyeckue U GPU3NKO-XUMHUYECKHE MPOIecChl B XUMUM BbICOKUX dHepruin» (b1.5.29)

1. Heap AMCHUNJMHBI — TIOBBIIEHWE OOIIEHAYYHOM ©  METOJOJIOTHYECKOM
KOMIIETEHIINH OyaylIuX CIEMUATIUCTOB B O0JACTH (UIUKO-XMMHUYECKHX 3aKOHOMEPHOCTEH
MPOLIECCOB, BbI3BAHHBIX HETEIUIOBBIMU HSHEPreTMYECKUMU areHtaMu (MOHU3HUPYIOIIUM
U3ITy4EeHUEM, CBETOM, JICKTPHUECKUM IOJIEM U T.11.).

2. B pe3yabrare wu3yYeHUH JUCHMILIMHBI OOyYalOIIMICST MO MNporpamMmme
CTIENHATUTETA JOJIAKEH:

0b1a0amsb CICTYIONTUMU KOMITETCHIIHSIMU:

- CIIOCOOHOCTBIO WCIOB30BaTh MaTEeMATUUYECKUE, €CTECTBEHHOHAYUHbIC M WH)KCHEPHBIC
3HAHMS I pEHIeHUs 3a71a4 cBoel nmpodeccrnonanbHoi nesrenbHocty (OITK-1);

- CIIOCOOHOCTHIO aHATM3UPOBATH TEXHOJIOTUYECKHI MPOLIECC, BHISBIATH €0 HEJIOCTATKU U
pa3pabaTheiBaTh MEPONPUATHSI 110 ero coBepiieHcTBoBaHUIO (I1K-3);

- CIOCOOHOCTBIO MPUHUMATh KOHKPETHOE TEXHUUYECKOE PEIICHUE C yYeTOM OXPaHbI TPya,
paauanmoHHOM 06€30MacHOCTH U OXpaHbl OKpysxaroreit cpensl (I1K-4);
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- CIOCOOHOCTBIO OIIEHUBATh pagualioHHble 3((EKThl B3aUMOACUCTBHUS HW3ITy4CHUS
BBICOKOM JHEpPrUU C BEIECTBOM, HCIIOJIIb30BaTh WJIM MHHUMHU3HPOBATH MOCIEICTBHUS 3TOTO
B3aumoierctBus (IICK-5.1).

3namo:

- 39HEPreTUYECKHE areHThl, BbI3BIBAIOIIME TMPU B3aUMOJECUCTBUM C  BEIIECTBOM
TEPMOJIMHAMUYECKH HEPAaBHOBECHBIE XUMHUECKUE TIPOLIECCHI;

- XapaKTepHbIC D3JIEMEHTApHBIC (PU3UKO-XUMUYECKUE TIPOIECCHl TPH B3aUMOJICHCTBUU
Pa3JINYHBIX SHEPTE€TUYECKUX ar€HTOB C BEIIECTBOM;

- METOJIbl OMNpPEJAENICHUs] TMPUPOJbI AKTUBHBIX XUMUYECKUX YACTUL], WHULUUPYIOIINX
XUMUYECKHE MPOLECCHI TPU BO3JICHCTBUM PA3IMYHBIX ar€HTOB HA XUMHUYECKYIO CUCTEMY;

- €IMHUIIBI U3MEPEHUSI KAaUECTBEHHBIX M KOJMYECTBEHHBIX XapPaKTEPUCTUK JIEUCTBYIOIIHNX
areHToB U XUMU4ecKuX 3¢ (HeKTOB, BEI3BAHHBIX JAEMCTBUEM areHTOB HAa XUMUYECKYIO CUCTEMY;

Ymems:

- YMEThb IPEACKa3bIBATH MMOBEJCHUE XMUMHUYECKOW CHUCTEMBI IIPU BO3ACHCTBUU PA3IHYHBIX
areHTOB Ha XUMHUYECKYIO CUCTEMY;

Braoemy:

- MPEACTAaBICHUEM O CIOCcO0aX W3MEPEHUs DJHEPTUH, IOTOKOB M HWHTCHCHBHOCTEH
SHEPreTUYECKUX areHToB (I03UMETPUU, AaKTHHOMETPUH U T. I1.).

3. KpaTkoe comepxanue Q¥ CHUNIIHHbBI

Beeoenue

Hcropuueckas cnpaBka. UYTo Takoe XHMMHS BBICOKMX JHepruil. OCHOBHBIE pa3leibl
aucuuminabl - XBDO.  ITlepcnekTuBbl  pa3BUTHS XMMHUU  BBICOKMX 3Hepruil. [Ipumepsl
(GOTOXMMHUYECKUX U PAAUAIIMOHHOXUMHYECKHX TEXHOJIOTUI, MX MTPEUMYIIIECTBA U HEJOCTATKHU.

Mooynw 1. I[Ipeomem kypca. Ocro6Hble NOHAMUS

TepMoaMHAMUUECKHM  PAaBHOBECHBbIE W HEPAaBHOBECHBIE  XMMHYECKHUE  CUCTEMBI.
DHepreTUYecKue areHThl, ucnonbdyembie B XBD. CrnocoObl BO30YKIECHHS HEPaBHOBECHBIX
XUMHYECKHX CHUCTEM: BO3JIEHCTBUE YIbTPa(UOIETOBOTO U Ja3€PHOTO M3MYUYCHHUI HA BEUIECTRBO.
HepaBHoBecHas ma3ma. BHelnHuE MprU3HAKK M1 OCHOBHBIE XapaKTEPUCTUKH MpoiieccoB XBO.

Mooyns 2. Bzaumooeticmaue uznyyeHuil ¢ 8euecmeom

Buasl ¥ CcBOWCTBa 3JJIECKTPOMAarHUTHBIX M KOPHYCKYJISIpPHBIX H3aydeHuil. Cranun
MpOLIECCOB, HHAYLHUPYEMbIX H3AydeHUsMU. Dusznueckas CcTaaus: Iepenaya D>HEPruu
XUMHUYECKOM YacTULE KOPHYCKYJISPHBIMU HM3JIYYEHHSIMU. 3aBUCHMOCTbH IIOTHOCTH IEpeIadu
SHEPTUU OT BHJIA U CBOWCTB M3JIyUYEHHH M OT XapaKTEPUCTHK 00yyaeMoil cpenbl. JIuHeitHas
nepenada >Hepruu (JII1I). Iormomenne BemecTBOM YHEPTUU JIEKTPOMATrHUTHOTO H3JTYYCHUS
(OMU) ontuyeckoit obmacTh. MexaHHM3MBI TEpeJayd  SHEPrHH  AJIEKTPOMArHUTHOTO
MOHU3UPYIOUIETO M3JIy4YEHHs MOJIeKyJaM M aToMaM. BilMsgHME XapakTepucCTUK Ccpelspl Hu
u3nydyeHul Ha dS(QQeKTUBHOCTH Tmepenayn dSHepruu. [IpocTpaHCTBEHHOE pacmpe/eieHue
MOTJIOIIEHHOW SHEPTUH MPU BO3JACHCTBUU PA3TMYHBIX BUOB U31ydeHU. OCHOBHBIE IEPBUYHBIE
MPOAYKTHI, 00pasyromuecs Ha pU3nIecKor CTaIuu.

Mooynv 3. Memoowt 0o3umempuu u aKMmuHOMempuu.

[ToHsiTHE MOTIOLIEHHON U AKCIO3ULIMOHHOM 103bl. MOIIHOCTH 103bl. ENMHUIIBI U3MEPEHUS
036l U MOIIHOCTH J03bl. OCHOBBI (DU3MYECKUX METOJOB: KaJIOPUMETPhl, MOHU3ALIMOHHBIE
KaMephl, CYCTYUKH, TEPMOJIIOMUHECIECHTHBIC IO3UMETphl. [IpUHIUMIBI pabOThl KaXIOTO U3
BUJIOB J03UMeTpoB. OOIAaCTH MX UCIHOJB30BaHUS, MPEUMYIIECTBA U HEJOCTATKU. XUMHUECKHE
METOJbI T03UMETPUU. PalMalIMOHHOXUMUYECKUI U KBAaHTOBBIN BBIXOJ. 1'a30BbIE U KUJIKOCTHBIE
no3uMeTpbl. DeppocyabdaTHBIA U HEPUEBBIN JO3UMETPHI. Peakiuu mpoMeKyTOUYHBIX YaCTHIL
npu OOJTYYeHHH YKa3aHHBIX JO3UMETPOB. BnusHuME XapaKTepUCTHK H3IYUYCHUH Ha CTENEHb
IpeBpalleHuii HOHOB kene3a U nepuss. OOIacTH NPUMEHUMOCTH XHUMHUYECKHX JI03UMETPOB.
Pacuernbie metonsl go3uMerpuu. Dusmyeckue M XUMUYECKHE METOAbl aKTUHOMETPHH.
DeppuoKCATATHBIN aKTHHOMETD.

Mooynw 4. [lepsuunsie npoyeccvl Xumuiecky aKMuGHbIX 4acmuy

Bunbl 1 CBOICTBA NEPBUYHBIX AKTHBHBIX YaCTHL, MOJy4YarOlIUecs MPU JEHCTBUM CBETA U
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VMOHM3UPYIOLIETO M3JIYyUYEHHUs B Pa3IW4HbIX cpenax. OPU3MKO-XMMHUYECKash CTaausl MPOLECCOB B
XBD. BelpaBHHMBaHHE TeMIEpaTypbl W HEPABHOBECHOW KOHIEHTPAIIMM AKTUBHBIX YaCTHIIL:
pexomOuHanusa u aupdys3us. XUMHUYECKHE pPEaKLUUU C Y4acTHEeM BO30YXKICHHBIX MOJICKYI,
CBOOOJHBIX AJIEKTPOHOB M HMOHOB, CBOOOJHBIX paJHKaioB. BiusHue arperaTHOro cOCTOSHUS
BEILIECTBA HA MPUPOAY U PEAKIUHU TMEPBUYHBIX AKTUBHBIX 4YacTull. [losiBieHHE BTOPUYHBIX U
TPETUYHBIX MPOMEKYTOUHBIX MPOJYKTOB.

Mooyns 5. Ocobennocmu kunemuxu npoyeccog 6 XB2

Knaccudukamnms HepaBHOBECHOW XUMUYECKOW KMHETHKU. MOJIeTH XUMHUYECKUX PEaKIThil.
Xumnueckast cragus npoueccoB B XBD. Konkypupytomue peakunu. CrocoObl onpeeneHus
aOCOIOTHBIX U OTHOCUTENIbHBIX KOHCTAHT CKOPOCTEH peakiuil ¢ ydyacTHEM MPOMEXKYTOUHBIX
npoaykroB. Meton cranuoHapHslx  KoHueHtpamuii  (MCK). Kpurepum npoctikeHus
CTallMOHAPHBIX KOHIeHTpauui. [IpeumyinectBa u Hepoctatku ucnosibzoBanust MCK.

4. O0beM y4eOHOI U CHUIJIMHBI

B 3aueTHBIX

Bun yaeOHo# paboTh JE— B akanmem. gacax
O01mas TpyA10eMKOCTb IV CIIUNJIMHBI 2 72
B tom umnciie Ha 00y4ueHue 2 72
AyIMTOpPHbIE 3aHATHS: 0,8 32
Jlexun 0,4 16
IIpakTnueckue 3aHsATUS 0,4 16
JlaGopaTopHbie pabOTHI - -
CamocrosiTesibHast padora: 0,98 40
PacuerHo-rpaduueckre paboThI - -
[ToaroToBka K KOHTPOJILHBIM paboTam 0,74 30
[ToaroroBka K 1a00paTOpHBIM paboTaM - -
Jlpyrue BUJbI CAMOCTOSITENIEHOM PabOTHI 0,24 10
IloaroroBka M caaya s3K3aMeHa - -
3auer ¢
Bug uroroBoro KoHTpOISA o
OLIEHKOM
Bun yaeOHoO# paboThI B sauernbix B actp. wacax
e MHHIIAX
O0mas TpyA0eMKOCTb 1M CHMILJIMHbBI 2 54
B tom umciie Ha 00y4ueHue 2 54
AyIMTOpHBIC 3AHATHS: 0,8 22
Jlexum 0,4 11
IIpakTrueckue 3aHATHS 0,4 11
JlaGopaTopHbie pabOTHI - -
CamocTosiTesibHas padora: 0,98 26,5
PacuetHo-rpaduueckue paboTs - -
[ToaroToBKa K KOHTPOJIBLHBIM paboTam 0,74 20
[TonroroBka k 1a00paTOpHBIM paboTam - -
Jpyrue BUIbI CaMOCTOSITEILHON paOOTHI 0,24 7
IoaroroBka u cagavya 3K3aMeHa - -
Bua ntoroBoro KOHTpoJist 3aueT

4.4.2. IucUMIVINHBI BAPMATHUBHOM YacTH (00513aTeJIbHbIE 1M CLUTIIHHBI)
AHHOTaNuA padoyeil NPOrpaMmbl AUCHUNIHHBI
«JIabopaTopHbie padoThl 0 001el 1 Heoprannyeckoil xumum» (b1.B.01)
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1. Heab AMCHMIVIMHBI - MPUOOpPETEHHE 3HAHUM M KOMIETEHIMH, (opMupoBaHHe
COBpPEMEHHBIX MpeACTaBIeHUI B 001acTu 00IIel U HEOPTaHWYECKOM XUMUH, PA3BUTHE HABBHIKOB
UCCJIEIOBATENLCKON pabOTHI.

2. B pe3yabrare wuU3yYeHUH JUCUMILIMHBI O0y4YalIUiicsli MO NporpamMmme
CIENHAINTETA T0JIKEH:
0b1a0amsb CIETYIONTUMU KOMITETCHIHSIMU:

- CIOCOOHOCTBIO MCIOJIb30BAaTh MAaTEMaTHYECKHUE, €CTECTBEHHOHAYYHbBIE U WHIKCHEPHBIC
3HAHMS I PEIIeHUs 3a1a4 cBoel nmpodeccnonanbHoi nesrenbHoctu (OITK-1);

3Hamu:

— OCHOBHBIE 3aKOHOMEPHOCTHM NPOTEKAaHUS XUMHUYECKHMX TPOIECCOB M XapaKTEPUCTUKU
PaBHOBECHOT'O COCTOSIHUS;

— METO/Ibl OTMCAHUS XUMHUUECKUX PABHOBECUH B PACTBOPAX JIEKTPOJIUTOB,

— CBOMCTBA KOOPJAMHAILMOHHBIX COCITUHEHUN.

Ymems:

— BBINOJHATH OCHOBHBIE XHMHUYECKHE OIEpalud, OMNpEeAeNiaTh TEPMOJIMHAMHYECKUE
XapaKTepUCTUKU XUMUYECKUX PEaKluii U paBHOBECHbIE KOHIIEHTPALIMHU BEIIECTB;

— HCIOJb30BAaTh OCHOBHBIE XUMUYECKUE 3aKOHBI, TEPMOAMHAMUYECKUE CIIPABOYHBIEC TAHHbBIC IS
perieHus npodeccruoHalbHbIX 3a/1a4;

— IPOTHO3UPOBATH BIUSHUE PA3TUIHBIX (PAKTOPOB HA PABHOBECHE B XMMHUECKUX PEAKIIHSIX;

Braoemy:

— DIKCMEPUMEHTAIBHBIMA METOJaMH OMPEIEICHUS HEKOTOPHIX (U3NKO-XMMHUYECKUX CBOWMCTB
HEOPraHUYECKUX COEAMHEHUH.

3. Kparkoe comepxanue Q11 CHUINIHHBI:

1) TexHnuka 6e30macHOCTH U TIpaBuiia paboThl B Taboparopuw. [lorpemmHocti

pPEe3yJAbTAaTOB YHCIEHHOIO SKCIIEPUMEHTA.

2) Onpenenenne MOJISIPHONH MacChl YIJIEKHUCIIOTO Tasa.

3) IlpuroTtoBneHue pacTBopa 3aJaHHON KOHLIEHTPALUH.

4) OnpeneneHne KOHICHTPAIIMHA PACTBOPA TUTPOBAHUEM.

5) IlpuroTtoBneHue pacTBopa 3aJaHHON KOHLIEHTPALMU U TUTPOBAHUE.

6) M3ydeHne OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITU.

7) OnpeneneHue MOJIIPHON Macchl SKBUBAJICHTA BEILIECTB.

8) IMomyueHnue u CBOMCTBA KOMIUIEKCHBIX COCTUHCHHM.

9) IlonyueHue U CBOMCTBA KOMIUIEKCHBIX COEAMHEHUM.

10) IMupponu3 conei.

4. O0beM y4eOHOM JUCHUILINHBI

Brpt yueOHoit padoreI B 3au. en. 1 CeMe];:T;Ka;[. gacax
O0masi Tpya10eMKOCTb IMCHUIIMHBI 10 Y4eOHOMY ) 7
TJIAHY

AyAUTOpPHBbIE 3aHATHS: 0,89 32
Jlexuunu (Jlek)

[Tpaxtuueckue 3ausatus (I113)

JlaGopaTtopusie padoTs (JIP) 0,89 32
CamocrositesbHas padora (CP) 1,11 40
CamocTosTeTbHOE U3YYCHHUE PA3/ICSIOB JUCITUTITMHBI 1,11 40
Bua koHTpOJIA: 3K3aMeH/3aueT 3ayer
Brbt yeonoi pabotst B 3au. en. 1 CeMelgTapcsz. gacax
O0mast Tpya10eMKOCTh JUCHUIJIMHBI M0 YYeOHOMY ) 54
TUIAHY
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AyIMTOpHBbIE 3aHATHS: 0,89 24,03

Jlexuuu (Jlek)

[Ipaktuueckue 3anstus (113)

JlaGopatopusie padotsl (JIP) 0,89 24,03
CamocrositeqbHas padora (CP) 1,11 29,97
CamocTosiTeTbHOE U3YYCHHUE Pa3/IesIOB JUCIUTIIMHBI 1,11 29,97
Buj koHTpOJISI: IK3aMeH/3a4eT 3a4er

AHHOTanuA padoyeid NPOrpaMMbl AUCHUNIHHBI
«Ha4veprareabHas reomerpus» (b1.B.02)

1. llenp OUCHMIUIUHBL - HAYYUTh CTYIEHTOB CHOCO0aM OTOOpa)KeHHs MPOCTPAHCTBEHHBIX
¢opM Ha IUIOCKOCTH, BBINOJIHEHUIO U YTCHMIO YEPTE)KEH M TMpaBWJIaM M YCIOBHOCTSIM,
npuMeHsieMbIM TIpH 3ToM (ctanaaptam ECK]I).

2. B pesyabrare u3y4eHHus] AUCHMILVIMHBI O0y4YalIIWiicd MO Nporpamme
CIeNNATUTETA JOJIKEeH:
obnadamys CIEAYIOIUMU KOMIIETCHIIUAMU:

- CIIOCOOHOCTBIO K pa3pabOTKe HOBBIX TEXHOJIOTMYECKUX CXEM Ha OCHOBE pe3yJbTaTOB
Hay4YHO-HccienoBarenbekux padot (I1IK-20).

3namo:

- c1oco0bI 0TOOPAKEHUS MPOCTPAHCTBEHHBIX (POPM Ha TIOCKOCTH;

- MpaBUJIa U YCIIOBHOCTHU IPU BHITIOJTHEHUH YEPTEXKEH;

- BUJIbl CAMMETPUHU T€OMETPHUYECKUX (DUTYP;

- BO3MOXXHOCTH TPUMEHEHHs] METOJIOB HayepTaTEJbHONM TeOMETpHH Uil peueHus (Gusnko-
XUMHUYECKHX 3a/]a4.

Ymems:
- BBIIOJHATH W YUTATh YEPTEKU TEOMETPUUECKUX MOJEIEH C Yy4Y4eTOM JEHCTBYIOIIMX
CTaH/IapTOB;

Braoemy:
- ciocobamMu ¥ mpreMaMu U300paKeHUsI TIPEIMETOB Ha TIIIOCKOCTH.

3. Kparkoe comeprxanue 11 CHUNIIHHBI

Monayab 1.001ue npaBuJia BbINOJHEHUS YepTeKeid.

1.1. IlpaBumia BbINOJTHEHHUS] M OQOPMIICHHUS YepTexkeil B COOTBETCTBHHM C
I'OCT. ®opmatel: pa3Mepsl W 0003HAYEHHE OCHOBHBIX U JIOTOJHUTEIBHBIX (HOPMATOB.
Pacnonoxenue ¢opmatoB. MacmTal: HaTypanbHbBIH MacmTald, CTaHJApTHBIE MAacIITaObI
yMeHbIlIeHUs W yBenudeHus. Jluauu: Tunsl ¥ tommuHa JuHud. pudt: TUnel u pazmepsl
mpudToB. OCHOBHBIE HAMHUCH TPaPUUECKUX U TEKCTOBBIX JOKYMEHTOB.

1.2. T'eomerpuyeckue mnocTpoeHusi. CONpsHKEHUS: OCHOBHBIE BHJBI W TpaBUiIa
BBITNIOJIHEHMS. YKJIOHBI U KOHYCHOCTH: pacueT M IIpaBWJIa HaHECEHMsI Ha ueprexke. [leneHue
OKpPY’KHOCTHU Ha paBHbIe yacTu. HaHeceHre BHIHOCHBIX U pa3MEPHBIX JIMHUIA Ha YepPTexKe.

Monayas 2. IIpoennpoBanue reomeTpudeckux guryp.

2.1. Metoa mpoexkumii. Buasl npoenupoBanus. LleHTpanbHOE NpOEHMpPOBAaHUE: LEHTP
MPOEUPOBAHMS, IUIOCKOCTh MPOCKUWWA, MpoeHupyonme Jydd, npoekuun. CBoicTBa
LEHTPAJIBHOI0 MPOEUUPOBaHUs. JIOCTOMHCTBA U HEAOCTATKHU LIEHTPAIbHOIO IPOEIIUPOBAHUS.

[TapannensHoe mnpoeunpoBanue. HampaBnenue mnpoenupyromux Jaydeil. CBolcTBa
napajuleIbHOrO  IpoeuupoBaHus. lIpoenupoBaHue  KOCOYroiabHOE M HPSIMOYTOJIBHOE
(opToronanpHoe). CBOWCTBa OPTOTOHAILHOTO TpoenupoBaHus. OOpa3zoBaHUE KOMIIIEKCHOTO
yeprexa (3mopa Monska). OpToroHanbsHblii yepTesx Toukd. Koopaunatel Touku. IToctpoenue
TOYKH T10 €€ KOOPJIMHATaM.
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2.2. Ilpsimble mHUM. CriocoObl 3a7aHus IPsIMON Ha dyepTexe. Kimaccudukanus npsaMbix
[0 PACIOJIOKEHUIO OTHOCUTENIBHO APYr Jpyra: MpsIMbIE IMEpeCceKaroluecs, NapajulesbHble U
ckpeuuBaromuecs. Knaccupukanus mpsiMbIX OTHOCHUTENIBHO IUIOCKOCTEH MPOEKIMA: MpsSMbIe
OOIIEero ¥ YacTHOTO MOJIOKEHUSI — MPAMbIE YPOBHS U npoerupytoniie. [IpuHaniexxHocTh TOUKU
npsmoil. Teopema o mpoenupoBaHUM MPSMOTO YIJia.

2.3. Ilnockocthb. CiocoObl 3amaHus IUIOCKOCTH Ha 4eptexke. Kiaccudukamms
IUIOCKOCTEH 1O PACHONIOKEHUIO OTHOCUTENBHO IUIOCKOCTEH MPOEKIMiA: MIOCKOCTH OOILIero u
YAaCTHOTO TOJIOXKEHUS — MNPOEHUpYIOIKMEe W YpoBHA. [IpuMHA/UIEKHOCTP TOYKM M NPSIMOU
IJIOCKOCTH.

2.4. Kpusble aunuu. Knaccupukammss KpuBBIX: [HUPKYJIbHbIE U  JICKaJbHBIE,
3aKOHOMEpPHBIE U He3akoHOMepHbIe. [Iopsanok kpuBo# nuHuu. Inockue KpuBbIe JIMHUU BTOPOTO
NopsIZIKa: AJUIMIC, mapaboina, runepOoina. [IpocTpaHCTBEHHBIE KpUBbBIE: IWIMHIpPHUYECKas U
KOHHUYECKasi BUHTOBBIE JIMHUH.

2.5. Iloepxnoctu. OOpazoBaHre ¥  3aJaHWe TIOBEPXHOCTEM Ha  UYEpPTEKe
(KMHEMATHUYeCKU W KapKacHbli cmocoObl). [loHsTHe 00 ompenenuTene MOBEPXHOCTH.
Knaccudukanmst moBepxHOCTEH: IMHEHYAThIe W HEJTWHEWYaThle, TOBEPXHOCTH BpAICHHUSI,
IOBEPXHOCTU C JBYMs HAIpaBJIAIOIIMMU U IUIOCKOCTBIO Hapajuleau3Ma. BuHTOBbIE
MOBEPXHOCTU. XapaKTEepPHbIE JIMHUU ITOBEPXHOCTEN BPAILEHUS: MEPUINAHBI, [JIaBHbII MEPHUINAH,
napajuiesiv, 3KBaTop, ropio. IIpuHauiexxHOCTh TOUKHA TOBEPXHOCTH.

2.6. I'eomeTpuueckue Tena. [I[poekiiun MHOTOTPaHHUKOB (TpaHHBIE T€OMETPUUYECKHE
Tena), B TOM YHMCIE MpaBUJIbHBIE (TETpasip, reKca’ap, OKTa’p, AOJAEKAdp, UKOCA3Ap), Tena
BparnieHus (IWIHHAP, KOHYC, I1ap, TOP).

2.7. Cummerpusi reomerpuyeckux ¢uryp. CUMMETpUs OTHOCHTEIBHO IUIOCKOCTH,
npsMoi, Touku. CUMMETpHsI BpallleHUs], TIOPSAJOK OCH CHMMETPHH.

2.8. OmnpeneneHue HaTypaJbHOH BeJIWYMHbBI OTpPe3Ka MNPSIMOM M  IUIOCKOM
¢urypsl. Onpenenenne HaTypadbHON BEIIMYMHBI OTPE3Ka MPSAMOM CIIOCOOOM MPSMOYTOIBLHOTO
TPEyrojpHUKAa M CIOCOOOM MPOCIUPOBAHMS Ha JOIMOJHUTEIBHYIO IUIOCKOCTh. I[locTpoeHue
HATypaJbHON BEJTUYHHBI TFIOCKON (PUTYPHI.

2.9. [Ilepeceuenme reomMeTpu4ecKuX o00pa3oB. IlepeceyeHrne MHOTOrpaHHMKOB,
MHOTOI'PAHHMKA C TOBEPXHOCTBIO BpalleHMs. llepecedeHne MOBEpPXHOCTEH BpalllEHUs: ABYX
MPOEUMPYIOIINX  IMOBEPXHOCTEM, MpOCLUPYIOIIEH ¢  Henpoeuupyromeil. Ilepeceuenue
HEMPOCIMPYIOIINX IOBEPXHOCTEH BpalleHUs C NapaUleNbHbIMM OCAMH. Teopema o
IIEPECEUEHNH COOCHBIX TIOBEpXHOCTEH BpamieHusd. llocTpoeHune nuHUM TepeceueHust
HEMPOCMPYIOIINX MOBEPXHOCTEH BpalleHUsT C NEPECEKAOIIMMUCST OCSIMU  METOJIOM
KOHIIEHTpUYeCcKHX cdep. YacTHple cilyyal NEepeceYeHHs IOBEPXHOCTEH BTOPOTO MOpSIKa:
TeopemMa MOHXa U €€ CIIeICTBHE.

Mopnyas 3. U306paxkenns npeameros no 'OCT 2.305-2009.

3.1. N306paxennsi. Bunsr nzoopakenuii mo 'OCT: Buabl, pa3pe3bl, CEUCHUsI, BLIHOCHBIE
aneMeHThl. OCHOBHBIC BUJBL. [ TIaBHBIM BUA, TpeOOBaHMsI, MPEABIBISIEMbIC K TTaBHOMY BHUY.
JlononHuTenbHble U MECTHbIE BHJBI. Pa3pesbl, kiaccu@uKanus pa3pe3oB MO PaCHOIOKEHUIO
CEKyllled IIOCKOCTM OTHOCHUTEIBHO IUIOCKOCTEH NPOEKUMH: pa3pe3bl BEPTUKAIBHBIE,
TOpU30HTANIbHBIE W HakIOHHBbIE. Kiaccudukamus pa3pe3oB MO YHCITY CEKYIIMX TIUIOCKOCTEH:
pa3pe3bl IPOCTBIE U CIOKHBIE — CJIOXHBIE CTYIEHYATble M CIIOKHBIE JIOMAHbIE pa3pe3bl.
CoBMmenieHHbIe U300pakeHHus. MecTHble pa3pe3bl. CedeHusl HaJIO)KCHHBICE W BBIHCCCHHBIC.
BrinocHsle 3nemMenTsl. [IpaBuna 0003HaueHUs H300paskeHHH.

3.2. HakJ/oHHBbIEe CeYeHUSI TeoMeTpUUYeCKHUX TeJl. [locTpoeHne mpoekuuii u
HATypaJbHBIX BETUYUH reoMeTpuuecKux Tei. HakioHHbIE cedeHHsi MHOrOrpaHHUKOB. Bunbl u
IpaBuja MOCTPOEHUs CEYCHUM LMIMHAPA. 3aBUCHUMOCTh BUJA HAKJIIOHHOTO CEYEHUs KOHYCa OT
pPacoJIOKEHUsI CEKYILIEW IUIOCKOCTH OTHOCUTENIBHO OCH KOHyca. HakiioHHBIE cedeHMs Iiapa.
[IpaBuia nocTpoeHUsI HAKIIOHHBIX CEYEHUN COUJICHEHHBIX TEll.

3.3. AKcoHOMeTpHYeCKHe 4YepTe:xxu u3Aeanid. O0pa3oBaHNEe aKCOHOMETPUYECKOIO
yeprexa.  [lepBuunas u  BTopuuHas  mnpoekuuu.  KoadduumeHntsl  vckaxeHus

89



aKCOHOMETpPHUYECKOro ueprexa. llepexol OT HaTypaibHbIX KOI(P(OUIMEHTOB HCKAKEHUS K
IPUBEACHHBIM. Bunael akcoHomeTpuu. BpInoigHeHME 4YepTekXed MHOTOYTOJBHHKOB U
OKPY)KHOCTEHl B TPSAMOYTOJIBHOM M KOCOYroJIbHOW (TOPHU3OHTAJIbHOH M  (PPOHTAIBHOI)
N30METPUAX. AKCOHOMETPUYECKUE YEPTEIKN T€OMETPUYECKUX Tell. Pazpessl B aKCOHOMETPHH.

3.4. [IpumeneHue o00pa3oB M MeTOJ0B HAa4YepTaTeIbHOW IeOMeTPHM /UIS PelleHHUs
¢pusuko-xumMuueckux 3agad. ['paguueckoe wu3o0paxeHne cocraBa MHOTOKOMIIOHEHTHBIX
CHCTEM: OTPE30K COCTaBa, TPEYroJbHHUK COCTaBa, TETpa’Ap cocrasa. I paduueckoe nzoOpakeHue
CBOWCTB MHOTOKOMIIOHEHTHBIX cHcTeM. ['papuueckoe H300pa)keHHE CTPYKTYpPbl BEIIECTB,
IpUMEpPbI U300paKEHHUS BEILIECTB.

4. O0beM yueOHO# JUCHMIIJIMHBI

o B 3ageTHBIX B akan.
Buner yueOHOI esTenbHOCTH
S MHHIIAX gacax

O0masi TpPya0eMKOCTb IMCHUIUIAHBI 110 4 144
y4eOHOMY IIaHy
AyIUTOpPHBbIE 3aHATHSA: 1,33 48
Jlexuun (1ek.) 0,44 16
[Tpaktuueckue 3ansatus (113) 0,67 24
JlaGopaTopus 0,22 8
CamocrosiTenpHas padoTa: 2,67 96
Bug uToroBoro KOHTpOJIs: 3a4eT € OLeHKOM - -

. B 3auerHbIx B actp.

Bunel yueGHOM nesTeNbHOCTH
eMHMIIAX yacax

O0masi TpPyA0eMKOCTb JMCHMUILIMHBI 110 4 108
Y4eOHOMY IJIAHY
AyIMTOpPHBIE 3aHATHS: 1,33 35,91
Jlexmum (J1ek.) 0,44 11,88
[Tpaktuueckue 3ansatus (113) 0,67 18,09
JlaGopaTopus 0,22 5,94
CamocrosiTenpHas padoTa: 2,67 72,09
Bug uToroBoro KOHTpOJIs: 3a4eT ¢ O eHKOM - -

AHHOTanuA padoyeid NPOrpaMmMbl AUCHUNIHHBI
«Ikoaorus» (b1.B.03)

1. Heap aucuuMmaIMHbl «DKOJIOTUS» — c(HOPMHUPOBATH y CTYACHTOB MpPEACTaBICHHE O
COBPEMEHHBIX 3KOJIOTUYECKUX MpodiieMax, 0 (PU3NKO-XUMHUECKUX MPOIleccax, MPOTEKAIOMINX B
Pa3IUYHBIX KOMIIOHEHTaX OKPYXalouleil cpebl U O CTEINEHH aHTPOIOT€HHOIO BO3ICHCTBUS Ha
3TH MPOLIECCHI; BEIPAOOTATh Y CTYIEHTOB HABBIKM CHUCTEMHOTO MOAX0/Ia K H3yYSHHUIO U PEUICHUIO
9KOJIOTHYECKUX  Ipo0sieM, BO3HUKIIUX B  PE3yjibTaTe MPOMBIIUIEHHO-XO3SHCTBEHHON
JESATEIILHOCTH YEJIOBEKA, Pa3BUTh MBIIIJIEHUE, TIO3BOJISAIONIEE TPABUIIBHO OLICHUBATh JIOKAJIbHBIE
U OTJAJICHHBIE MOCJIEICTBUS IPUHUMAEMBIX PEIIEHUI 7151 OKpY’Kalollel cpe/ibl U YeIoBeKa.

2. B pesyabrare wu3y4eHHusi AUCHMILVIMHBI O0y4YalIIMiicd MO Hporpamme
CIeNNATUTETA JOJIKEH:

001a0amb CIETYIOIUMU KOMIETCHITHSIMHU:

- CHOCOOHOCTBIO TPUHUMATh KOHKPETHOE TEXHHYECKOE PEHICHHE C YYE€TOM OXpaHbl
TpyZa, paAUalliOHHON 6e30MacCHOCTH U OXpaHbl okpyxkatomei cpeasl (ITK-4).

3HaTk:
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3Hamu:

-OCHOBHBI€ 3aKOHBI 001N IKOJIOTUH;

-3aKOHOMEPHOCTH CTPOCHHS U (PYHKIIMOHUPOBAHUH Onochepsl;

-COBPEMEHHBIE IKOJIOTUYECKUE TPOOIIEMBI;

-OCHOBBI PAIIMOHAIBHOTO IPUPOIOTIOTH30BAHUS;

-OCHOBHbBI€ IPUHIIUIIBI 3aIIUTHI IPUPOIHON CPEbl OT AaHTPOIIOTEHHBIX BO3JCHCTBHIA;

-CTPOCHHE OCHOBHBIX Teochep 3eMIId U OCHOBHBIC (DU3HKO-XUMHYECKHE IPOIIECCHI,
MPOTEKAIOIIUE B HUX;

-OCHOBHBIC TIOHSTHS Y IPUHIIUIIBI KOHIIETIIIUU YCTOMUHNBOTO PAa3BUTHS;

-OCHOBHBIE CBEICHHS O TJI00aIbHON MpobieMaTuke, IPUPOIHBIX pecypcax, MIaHeTapHbIX
TpaHUIaX, AHTPONOTEHHOM BO3ACHCTBHHM HA OKPYXKAIOIIYIO CpEeAy, YIPaBICHUH Ka4eCTBOM
OKpY>Karlollei cpebl;

-TIPUHITUTIBI 3€JICHOM XUMUH.

Ymems:

-TIPUMEHATh TIONydYeHHBbIC 3HAHUA JUISI OICHKHM COCTOSIHHSI OKpY’Kalomed cpeapl U
PAlMOHATILHOTO HUCIIOJIb30BAHUS MTPUPOJHBIX PECYPCOB;

-MCTOJIh30BaTh CETEBBIE KOMIBIOTEPHBIE TEXHOJIOTUHU U 0a3bl JAHHBIX ISl PEIICHUS KOHKPETHBIX
9KOJIOTUYECKHX MPOOIIeM;

Braoemy:

-MIOHATUHHBIM ammapatoM B o00JacTU OOIIeH 3KOJIOTUH, PAlUOHAJIBLHOTO HCIHOJIB30BaHUS
MPUPOIHBIX PECYPCOB U 3AIIUTHI OKPYKAIOMIEH CPEeIbl.

3. KpaTkoe coaep:xaHue TUCUUIIHHBI

BBenenue, OCHOBHBIC IOHSTHS TUCITUTUIAHBI.

MecTo TUCHUIUIMHBI B cUCTeME OOLIEro M XMMHUYECKOro 00pa3oBaHus. DKOJIOTUYECKOEe
oOpa3oBanue M 0Opa3oBaHUE JJIS YCTOWYMBOTrO pa3BUTHA. OOLIECTBO M OKpYXKaromias cpeia.
[ToHsTHE YCTOMYMBOTO Pa3BUTHSL.

Mooyne 1. Obwue 6onpocwt skonoeuu. buocgepa. buosxonocus. buocpepa u

YCMOUYUBOCMy.

1.1 OcHoBHBIE 3aKOHBI 3KonOoTUU. buoskonorus. [lonstre 00 3KocucTeMax. YCTONYHMBOCTH
skocucteM buocdepa, ee PBOMONHUSA U yCTOWYUBOCTh. DKOCUCTEMBI 3€MJIM U YCTOWYHUBOCTD.
OcHoBHble cBeieHUs O aHeTe 3emiiss. OCHOBHBIE MOHSTHUSI dKOJOTHUU. 3aKOHBI U MPUHITUIIBI
skonoruu. [loToku 3Hepruu u BemiecTBa B 3kocucTteMax. OCHOBHbIE OMOTCOXUMUYECKUE LIUKIIBI
(kpyroBOpOTHI BeniecTB). LIUKITMIHOCTE Tpo1ieccoB B Orochepe U yCTONIMBOCTb.

1.2 Hapononacenenue. UenoBeuecTBo kKak 9acth Ouochepsl. JJemorpadudeckue mpoOaemsbr
JlnHamMHKa YeIOBEYECKOW MOMYJNSAIHUH, POXKIAEMOCTh, CMEPTHOCTh, BO3pACTHAas CTPYKTYypa.
[IpoGieMbl  COBpEeMEHHOTO JTama pocTa YHUCIEHHOCTH HaceleHus. ['eorpaduueckoe
pacnpeneneHre HaceneHus. PerynupoBanre HapoJOHACETICHHS.

Mooynw 2. Cmpoenue u cocmae eeocghep 3emau. OcHOBHble @HuU3UKO-XUMUUECKUE

npoyeccul, npomexarowue 8 ceocgepax
2.1 Atmocdepa 3emnu
Crpoenne atmocdepsl, posib POTOXMMHUYECKUX PeaKkIMii B (POPMUPOBAHUHU COCTaBa aTMOCQEPHI.
[TapaukoBeiii 3¢ dexr. IlapaukoBsie Ta3el B atmocdepe. Kimmarmueckue mociaeacTBus
AHTPONIOTEHHOMN JIESTEIILHOCTH.

Pacnipenenenne koHneHTpanuu o30Ha B atMmochepe. O30HOBBIN Ciiod. [IpupoaHbIi UK 030HA.
CoBpeMEHHOE COCTOSIHHE 030HOBOro cios. [lociencTsus paspyuieHus 030HOBOIO CJIOSI 3eMIIn
JUTsL yenoBeka u omocdepsl B eaoM. CtpatochepHblii 030H U TponochepHBIA 030H: CXOJICTBO H
pazmuuns. MexXIyHapoJAHOE COTPYAHHYECTBO B 00JacTH OTpaHUYCHHE MPOU3BOJCTBA H
HCIIOJIb30BaHUsI 030HOPA3PYIIAIOIIKX BellecTB. MOHpeallbCKHii TPOTOKOJI.

KucnoTHble 1011 U IPOIIeCChl OKUCIEHUS puMeceit B Tpornochepe. POTOXUMHUECKHA CMOT.
2.2. T'uapochepa 3emmn. Buasl Boxg Ha 3emie. IlpecHbie Bombl. ['MApOIOTHYECKHMIA ITMKIL.
I'mobanpHBIE SKOTOTHYECKHE MTPOOIeMbl THApochepsl. [ TaBHBIE KATHOHBI U AHWOHBI TPHPOTHBIX
BojA. KucinoTHO-oCHOBHOE paBHOBecHE B MPUPOIHBIX Bojax. llleno4yHOCTh HPUPOIHBIX BO.
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OCHOBHbIE TNPUYUHBI, JTalbl W TOCIEICTBUS  3aKHUCICHUS MPUPOJHBIX  BOJOEMOB.
OKHCITUTENIbHO-BOCCTAHOBUTENBHBIE TPOLIECCHI B  MPUPOJIHBIX Bogoemax. CrpaTudukanus
npupoaHbIX BogoeMoB. [Ipomecch 3 Tpodukarun BogoemMoB. [IpHuuHbI U TOCTEACTBHS.
2.3. Jlutochepa 3emun. 3emHas kopa. IlouBa. CtpoeHue mouBeHHOTO cjos. CocTaB MOYB.
Opranuveckue BelecTBa B MOYBe. POJIb JKMBBIX OPraHW3MOB B (POPMUPOBAHUU IMOYBEHHOTO
cnos. Tsxensie MeTasuibl B ouBe. Jlerpananus nmoys. BomHas u BeTpoBas 3po3us MOYB.

Mooyne 3. Aumponocennoe 6030elicmsue HA OKPYHCAOWYI0 Cpedy U pPayuoHalIbHOe

npUPOOONONL308AHUE
3.1. Ilpupoansie pecypcsl. [lonsaTre 06 oTXoHax MPOU3BOJCTBA U MOTPeOIeHHs. MamooTXOoaHbIE
1 0€30TX0JHbIE TPOU3BO/ICTBA.
3.2 TloHaTHe O TUTAHETAPHBIX TPAHUIAX. AHTPOMOTEHHBIC BO3MYIICHHS OMOT€OXMMHYECKUX
UKJIOB a30Ta U Gochopa. OCHOBHBIE TPHUHIIUIIBI 3€JIEHON XUMUU.

Mooyns 4. Yemotiuusoe pazeumue
[Tonsitue 00 ycroiumBOM pa3BUTHH. VicTOopus craHOBIeHUsS MOHATHS. BKian oTe4eCTBEHHBIX
yueHbIX. Llenmn ycroiumBoro passutus OOH. MexayHapoaHoe COTPYIHHYECTBO B OOJIACTH
YCTOMYMBOro pa3BuTusA. [IpoMblluieHHass 3KOJNOrMS W 3€JIeHasd XUMHA KaK WHCTPYMEHT
o0ecrnevYeHns yCTOHYHBOTO Pa3BUTHSL. DKOJOTHYECKAs ITHKA.
OO0r11iee KOJIMYECTBO MOTYJIEH 4.

4. O0beM y4eOHOM JUCHUILINHBI

o B 3averneix | B akagewm.

Bun yueGHO# paboThI
eMHULAX yacax

O01mas Tpy10eMKOCTh IMCIUILIMHBI 110 Y4eOHOMY IIAHY 2 72
KonTakTHas padora (KP): 0,89 32
Jlexuun (Jlek) 0,44 16
[Tpaktuueckue 3ansarus (I113) 0,44 16
CamocrositesbHas padora (CP): 1,11 40
Pedepar / camocrosiTenpHas mpakTuyeckas padbora 0,83 30
CaMOCTOSITETbHOE U3YYEHUE TUCIIMIUTMHBI 0,28 10
Bua konTpoJA: 3auer - -

N B 3auetHbIx B actp.
Bun yuebHo# paboThl S qacax
O01mas Tpy10eMKOCTh IMCIUILIMHBI 10 Y4eOHOMY IIAHY 2 54
KonTakTHas padora (KP): 0,89 24,03
Jlexuun (Jlek) 0,44 11,88
[Tpaktuueckue 3ansatus (I113) 0,44 11,88
CamocrositesbHas padora (CP): 1,11 29,97
Pecdepar / camocrosiTenbHas pakTuyeckas padbora 0,83 22,41
CaMOCTOSITETbHOE U3YYEHUE TUCIIMIUTMHBI 0,28 7,56
Bua konTpoJa: 3auer - -

AHHOTanuA padoyeid NPOrpaMmbl AUCHUNIHHBI
«IIpaBoBenenue» (b1.B.04.)

1. Heau aucCHUNJIMHBI — OBJIAJICHUE OCHOBAMHU TPABOBBIX 3HAHWUU, (OPMHUPOBAHUE
MPaBOBOM KYJIBTYPhl aKTUBHOT'O, 3aKOHOTIOCTYIITHOTO IPaKIaHUHA.

2. B pe3yabrare wu3yYeHUH JUCHMILIMHBI OOyYalOIIMIiCsT MO NporpamMmme
CIEIHAINTETA 0JIKEH:

0b1a0ams CIETYIONTUMA KOMIICTCHITUSIMU:

— cmocoOHOCTHIO K opranu3anuu padboTsl mogunHeHHbIX ([TK-13);
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— CIOCOOHOCTBIO K OILGHKE  MOCJIEACTBUM  NPUHUMAEMBIX  OpPraHU3alHuOHHO-
yIpaBiIeHUYECKUX pemeHuid u ux ontummsaiuu (I1K-14).

3Hamu:

- OCHOBBI POCCHMCKOW MPAaBOBON CHUCTEMBI M POCCHICKOTO 3aKOHOAATEIHCTBA, OCHOBBI
opranm3ani ¥ (QYHKIMOHHPOBAHHUS CyAEOHBIX W HWHBIX [PABONPUMEHUTEIBHBIX U
IIPABOOXPAHUTENbHBIX OPraHOB;

- TMpaBOBbIE ¥ HPABCTBEHHO-dTHYECKHE HOPMBI B cdepe mnpodeccuoHaATbHON
NEeSITeNIbHOCTH;

- TMPaBOBBIE HOPMBI, PETYIUPYIONINE OTHOIICHHE YEJIOBEKAa K YEIIOBEKY, OOIIECTBY,
OKpY>Kalolleu cpene;

- TpaBa 1 00sI3aHHOCTHU TPAXKIAHUHA;

- OCHOBBI TPYJIOBOT'O 3aKOHOJIaTEIIbCTBA;

- OCHOBBI XO3SIICTBEHHOTI'O IIPaBa;

- cien UKy TPaBOBOTO PETYIHPOBaHUs Oyayiiel mpodecCuoHaTbHON MeATeILHOCTH.

Ymemns:

- HCIOJIb30BaTh ATHUECKUE U MPABOBbIE HOPMBbI, PErYIHPYIOIINE OTHOIIEHHE YEeJIOBEKa

K YeJIOBEKY, OOIIECTBY, OKPYXKAIOIIEH Cpelie, UCIOIb30BaTh MpaBa U CBOOOIBI YEIOBEKa 1
rpakIaHUHA MPU pa3paboTKe COLUaIbHBIX MPOEKTOB;

- UCTIONB30BaTh M COCTABISATh HOPMATHBHBIC M MPABOBHIE JOKYMEHTHI, OTHOCSIIHECS K
npohecCHOHANBHON AESITeTbHOCTH, MPEANPUHUMATh HEOOXOIMMbIE MEPBhl K BOCCTaHOBIICHUIO
HaApYIICHHBIX MPAaB;

- peanu30BBIBaTH MpaBa M CBOOOJBI YEIOBEKA M TpakJaHMHA B pa3lIM4YHBIX cdepax
KU3HEEATCIILHOCTH;

- aHaJIM3UPOBAThH COJEPKaHUE HOPMATUBHBIX AKTOB, IPAKTUKY UX MPUMEHEHUSI.

Braoemy:

- OCHOBHBIMH HaBBIKAMH cOOpa M aHajIKM3a MPaBOBOM HHpOpMALIHH;

- IOpUINYECKOW TEPMHHOJIOTHEW, HABBIKAMH paOOThI ¢ HOPMATHUBHBIMH IPABOBBIMHU
aKTaMHu.

3. KpaTkoe coaep:xaHue IUCUUIIHHBI

Ilonsatne m npusHaku rocynapcrsa. @opMbl rocynapcrsa. @yHKIHMH ToOCyHapcTBa.
[TonsiTne n npusHaku npaBa. OCHOBHBIE TPABOBBIE CUCTEMBI COBPEMEHHOCTH. [loHsATHE M BUIBI
UCTOYHUKOB MpaBa. OmpenerneHne 3akoHa M IOJ3aKOHHBIX akTOB. JleliCTBME HOpPMAaTHMBHBIX
IIPABOBBIX aKTOB BO BpeMeHU. OOpaTHas cuia 3akoHa. [loHATHE MPaBOBBIX HOPM, UX CTPYKTYpA.
Cucrema mpaBa. YacTHoe W myOiuuHOE mpaBo. MarepuanbHOE U IpOLEcCyalbHOE IPaBo.
[IpaBooTHOIIEHUE: OOBEKT, CYOBEKT U COACpKaHUE TPaBOOTHOIIECHUH. FOpuanieckue (hakThl.

Koncturynus — ocnoBHoit 3akon Poccuiickoit @eneparnuu. denepatuBHOE yCTPONUCTBO
P®. Cucrema rocygapCTBEHHBIX OpPraHOB M MPUHLMN paznaeneHus Biaacted B PD. Ilonarue
rpaxaancTBa. llpusHanme, coOONIOJCHME, 3aIlMTa PABHBIX MpPaB JKEHIIUMH W MYXUHUH Kak
OCHOBHasl 003aHHOCTb TOCYIapCTBA.

[TonaTue u mpeaMeT aIMUHHCTpPATUBHOrO npasa. O0mas xapakrepuctuka Kogexca PD
00 aAMHUHHUCTPATUBHBIX MPABOHAPYIICHUAX. AIMUHUCTPATUBHbBIC MPABOHAPYIICHUS: TOHITHE U
IpU3HAKU. AJMUHUCTPATUBHAS OTBETCTBEHHOCTD: MOHATHE U NpUHLUIEL. [loHsATHE, MpU3HAKU U
BU/JIbI A/IMMHUCTPATUBHBIX HAKa3aHUN.

IlonsiTie W mpeaMET YrojJOBHOIO IIpaBa. YTOJOBHAas OTBETCTBEHHOCTh: IIOHSTHE,
OCHOBaHME BO3HMKHOBeHHs. lloHsaTme mnpecTymneHus: mnpusHakv, cTpykrypa. CocraB
npectymienusi. Coydyactue B mpectymuieHud. OOCTOSTENbCTBA, UCKITIOYAIOIINE MPECTYIHOCTh
nessHus. I[loHsThe, menmm W BHUIBI HaKa3aHWW. YTOJOBHAas OTBETCTBEHHOCTh 3a COBEPILECHHE
OPECTYIUIGHUH. YCIOBHOE OCYXJAEHHE, OCBOOOXKICHHE OT YIrOJOBHOW OTBETCTBEHHOCTH.
[IpenmMeT ¥ OOBEKT KPUMHHAIMCTUKUA. MeToapl M 3aJaud  KpUMHUHAIUCTHKH. [loHsTue
KpUMUHAIUCTHYECKOW — uaeHTU(uKaruu. OOBEeKTBl HW  BHABl  KPUMHUHAIACTUYECKOU
uaeHtuduxanuu. Kpumunanucrudyeckas Texuuka. KpumuHanucTuueckast TAKTHKA.
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DKOJIOrM4ecKoe MpaBo: MOHITHE, MPEAMET METOJA M MCTOYHUKU 3KOJOTMYECKOIO MpaBa
P®. Tlonstue, BUABI U CTPYKTypa 3KOJIOTUYECKUX MPABOHAPYUICHUM, OTBETCTBEHHOCTh 32 MX
COBEpIIICHHUE.

[Tonstue nndopmanuu. OTBETCTBEHHOCTh 32 HAapyIIEHHWE 3aKOHOAATEIbCTBA O 3aIUTE
uHpopmanuu. [ocymapcTBeHHass TaifHa: TIOHATHE, 3alllUTa, TIPABOBOE PETYIUPOBAHUE
TOCYJIapCTBEHHOH, ciy:)keOHOW W wuHOM wuHbopMmanuu. KoudbuneHnuansHas wuHpOpMaIus:
MOHSITUE, BUBI U 3aIIUTA. 3alIUTa IEPCOHANBHBIX JAHHBIX IPa’KJaHUHA.

[lonsiTne, mnpeaMer W MeETOA TIpaxkJaHCKoro mpasa. [loHsATHEe Trpa)kxIaHCKOTO
npaBoOOTHOLIEHHs, ero  crermu¢puka. CTpykTypa  TpakJaHCKOTO  IPaBOOTHOIICHUS.
[TpaBoseecniocOOHOCTh CYOBEKTOB TPAXKAAHCKOTO MPABOOTHOIICHUS. ['pakiaHe Kak CyOBEKThI
rpakaaHckoro npasa. Ou3ndeckue U IOPUINYECKUE JIUIA: TIOHSATHE, PU3HAKH, KJIacCU(DUKATIHSL.
Opunuueckne ¢akrel. I[IpaBo cobctBeHHocTH. I[loHsATHEe aBTOpckoro mpaBa. IlonsThe
nateHTHoro mpasa. llonsTHe wuHTeekryanpHOU coOctBeHHOCTH (MIC) M MCKIIOUUTENHLHOTO
npaBa. Knaccudukanus MC. Cucrema mpaBoBOW OXpaHbl WHTEIUICKTYyaJIbHONW COOCTBEHHOCTH,
ABTOPCKHUX M MAaTEHTHBIX MPAB.

[TonsiTve X035AKUCTBEHHOTO (MPEANPUHUMATEIHCKOTO) TpaBa. [IpenMer X03siCTBEHHOTO
(mpeanpuHUMATEIbCKOr0) MpaBa, MPU3HAKH, METOJbl MpaBOBOro peryiaupoBanus. [lonsitue
XO3SIICTBEHHOM M IPEANPUHUMATENBCKON IESITEIHLHOCTH.

IIpaBoBOe peryiaupoBaHHE CEMEWHBIX OTHOLICHUH. 3aKIIOueHHe U MpeKpalleHne Opaka.
[IpaBa u 00s13aHHOCTH poauTenel U nereid. AnmumeHnTsl. DopMbI BOCTIMTaHUS JETEH, OCTABIIMXCS
0e3 rmomneyeHust poJUTENICH.

[Ipenmer u Meron TpyAoBOoro ImpaBa. TpydoBOW JIOTOBOp: TOHSITUE, CTOPOHHI,
conepxkanue. Pabouee Bpems. Bpemst otnpixa. TpynoBsie criopbl. JucnuruimHa Tpyaa.

[Tonsitue m ucroxku koppynuuu. HopmatuBHOe omnpeaeneHue Koppynuuu. [IpuyuuHb
pacnpocTpaHeHus koppymniuu. Hakaszyemble n HeHakazyemble Gopmbl KOppymiuu. CKpBITHIE
(maTeHtHble) Qopmbl Koppynuuu. Dopmbl KOppyHUHUH-TIpecTyIuieHus. PopMbl KOpPYMLUUHU-
npoctynka. DOpMbl MOJUTHUECKOW Koppynuuu. HopmaTHBHBIC IpaBOBbIE akThl B cdepe
npoTUBOJEUCTBUA Koppynuuu. Denepanbubii 3akoH oT 25.12.2008 Ne 273-®3 «O
MPOTUBOICUCTBUU KOPPYIILIUN».

4. O0beM y4eOHOM JUCHUIINHBI

Bunbr yue6HOM paboThl B 3au. en. B akaz.4.
O0mas Tpy10eMKOCTh JMCHUILIMHBI 10 Y4eOHOMY IVIaHY 2 72
AyIMTOpPHBIE 3aHATHS: 0,9 32
Jlexumonnsie 3ansTus (JI3) 0,45 16
[Tpaktuueckue 3ansatus (I113) 0,45 16
CamocrositesbHas padora (CP): 1,1 40
Pedepar/CamocTosiTenbHas mpakTudeckas padora 0,5 20
CamMOoCTOSITETbHOE U3YUYECHUE PA3/ICTIOB TUCIIUIIIIUHBI 0,6 20
Bua koHTpoOJs: 3a4eT / IK3aMeH 3a4eT

Bunbr yue6HOM paboThl B 3au. en. B actp.u.
O01mas Tpy10eMKOCTh JMCIHUIIIMHBI 10 Y4eOHOMY IVIAHY 2 54
AyIMTOpPHBIE 3aHATHS: 0,9 24,3
Jlexumonneie 3ansTus (JI3) 0,45 12,15
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[Ipaktuueckue 3ausarus (I113) 0,45 12,15
CamocrositesbHas padora (CP): 1,1 29,7
Pedepar/CamocTosiTennbHas mpakTUdeckas padora 0,5 13,5
CamocTrosiTeTIbHOE U3YUYECHHE PA3/IeTIOB JUCITUILUIMHBI 0,6 16,2
Buja xoHTpoJsi: 3a4er / 3k3aMeH 3a4er

AHHOTanuA padoyeil NPOrpaMmbl AUCHUNIMHBI
«Ikonomuka» (b1.B.05S)

1. Ileab JAUCHUIVIMHBI - TIOJyYEHHE CHUCTEMbl 3HAHUH 00 SKOHOMHYECKUX
3aKOHOMEPHOCTSIX  (YHKIIMOHMPOBAHUS  IPOMBIIUICHHOTO  IMPOU3BOJACTBA B  CHCTEME
HAI[MOHAJLHOW SKOHOMHUKH, (OPMHUPOBAHHE SKOHOMHYECKOI'O MBILIUIEHHUS U HCIIOJIb30BAHUE
[IOJIYYCHHBIX 3HAHUM B IPAKTUYECKOHN JCATEIBHOCTH.

2. B pe3yabrare wu3yYeHUH JUCHMILIMHBI OOyYalOIIMICS MO NporpamMmme
CIIeNNAINTETA JOJIKEeH:
0b1a0amsb CIETYIONTUMU KOMITETCHIIHSIMU:

ObwekynbmypHuLMU:

- CTMOCOOHOCTBIO K COCTaBJICHHUIO M aHAJIM3Yy OM3HEC-TUIAHOB Pa3paOOTKH M BHEIPCHHS
HOBBIX TEXHOJIOTUYECKUX TMPOIECCOB, oOpamieHuss ¢ O0O0BeKTaMH MpodhecCHOHAIBHON
JeSTeTLHOCTH, BBIITYCKA M peaN3allii KOHKYPEHTHO criocoOHo# npoaykiuu (ITK-17).

3nams:

— OCHOBBI SKOHOMUKH B Pa3IMYHbIX cpepax KU3HEAEATENbHOCTH;

— METOJIbl pa3pabOTKHU ONEPaTUBHBIX U MIPOU3BOJICTBEHHBIX IJIAHOB;

— METOJIbI U CIIOCOOBI OIJIaThl TPYAA;

Ymems:

— COCTaBJISITh OTUETHI IO BBHIMOJIHEHUIO TEXHUUECKUX 3a/IaHUI;

— TOTOBHUTH UCXOJHBIC JAHHBIE JI1 BBIOOpAa U OOOCHOBAHHS HAYYHO-TEXHUUYECKUX U
OpraHU3aIMOHHBIX PEIIEHUI Ha OCHOBE SKOHOMHYECKOTO aHAN3a;

— pa3pabaThiBaTh OMNEpPAaTHBHBIC IIAHBI Pa0OT MEPBUYHBIX MPOU3BOJCTBEHHBIX
MOApa3ICIICHUM;

Braoemy:

- METOJaMH M HMHCTPYMEHTAMHM TMPOBEJICHUS SKOHOMHUYECKOrO aHalv3a 3arpaT |

PE3yNbTAaTOB AEATEILHOCTH IPOU3BOJACTBEHHBIX NT0APA3ICICHUN;

- MHCTPYMEHTAMH IUIAHUPOBAHMSI W BBINOJHEHUS MEPONPUATUNA IO MPOU3BOICTBY

MPOIYKIIUH.

3. Kparkoe comepxkanue 11 CHUNIHHBI

Mooynw 1. Beeoenue. Octosbl pbiHOUHOU IKOHOMUKU

DOKoHOMHUYEcKHe mNoTpeOHOCTH, Onara u pecypcbl. OOIIECTBEHHOE MPOU3BOJACTBO U
SKOHOMMYECKUE OTHOIIeHUs. [Iponu3BoaCTBEHHBIE BO3MOKHOCTH OOIIECTBA U SKOHOMHYECKUN
BbIOOp. KpuBas mpoOM3BOJCTBEHHBIX BO3MOXHOCTEH. 3akoH yObIBaromied mpeaenbHON
noJjie3HOCTUM. TpaauimoHHas skoHoMuYeckass cuctema. CoOCTBEHHOCTh: (OPMBI M MYTH HX
npeoOpa3oBanus. PbIHOYHBI MexaHM3M crnpoca U npemtokeHus. CoBepuieHHAs U
HECOBEpIICHHAs] KOHKYpeHIMH. CyIIHOCTh U yCIIOBUSI BOSHUKHOBEHUS PbIHKA. BUABI pHIHKOB U
ux crpykrypa. @ynkuun peiHka. ToBap u ero cpoiictBa. Cnpoc M IPENTIOKEHUE HAa PHIHKE.
[Tonsitue «@nactuyHocTh». CoBepllleHHass M HECOBEpIICHHas KOHKYpEeHUUH. MOHOMOKS.
Onurononus. IloHATue HaUMOHAJIBHOW HSKOHOMHKHM, OCHOBHBIE MaKpPOIKOHOMMUYECKHE
nokazatenu. [loTrpebmenus wu cOepexxkenms. [IpomsBoacTBo, 0OMEH ©  pacrpesciiCHHE.
[Torpebnenue, cOepexeHne, MHBECTUIIMK TOBAPOB U yciIyr. @UHAHCOBAs CUCTEMa M (PMHAHCOBAS
nojauTUKa oOuiecTBa. Hanoru u Hanoroas cucrema.

Mooyne 2. DkonomuuecKkue 0CHOBbL YNpasieHus npousso0Ccmeom
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[IpenmpusiTie Kak CyOBEKT PBIHOYHOTO XO3SICTBAa. ODKOHOMUYECKHE 3aKOHBI H
OCOOCHHOCTHM WX TMposABIEHUS Ha mnpeanpuiatud. Ponp cnenuanucra XUMUYECKOU
IPOMBINUICHHOCTH. [Ipennpustue B cucTeMe pPBIHOYHOM 5SKOHOMHUKH. IIpennmpusarne — kak
CyOBEKT ®  OOBEKT TNPEANPUHUMATEIHLCKOW  JEATEIBHOCTH. 3aKOHOJATeNlbHas  0aza
NPEeIMPUHAMATEILCKON JIeATeIbHOCTH. HOpMaTHBHO-TIPABOBBIE AaKThI, PETIAMEHTHPYIOIIHE
NeSTeNIbHOCTh  mpennpuitus. OpraHu3anoHHO-TIPaBOBbIE  (OPMBI  MPEANPUHUMATEIHCKON
NESTEIIbHOCTH U KPUTEPUH UX BBIOOpa. DPOpPMBI COOCTBEHHOCTH. BHEIIHSASI 1 BHYTPEHHSIS cpenia
npennpusaTus. MaTepuanbHO-TeXHUYecKass ©0a3a mpousBoiacTBa. ChipbeBas W TOIUTUBHO-
JHepreTHyueckas 0a3a XUMHYECKMX NpPOU3BOACTB. [IpOW3BOACTBEHHAss TMporpaMma U
MIPOU3BOJICTBEHHAS] MOIIHOCTD MpeAnpuaTusi. KauecTBo 1 KOHKYpEeHTOCTIOCOOHOCTh MPOAYKIIHH.
OKkoHOMHYEecKoe  OOOCHOBaHME BBIOOpPa ChIpbS M TOIUIMBA.  PecypcocOepekeHue.
AJNbTepHATUBHBIE HCTOYHUK CHIpbS W DJHEPruu. MaTepuanbHO-TEXHUYECKHE PECYPCHI
npennpusaTus. OCHOBHBIE MPOU3BOACTBEHHBIE (DOHABI XUMHUYECKUX MTPEANPHITHIA: TOHSITHE,
KJaccuukanus u cTpykrypa. [loHsTHe U CTpyKTypa, 1 OLleHKa OCHOBHBIX cpeAcTB. [lokazaTenu
WCIIOJIb30BaHUsI OCHOBHBIX TPOU3BOACTBEHHBIX (DOHAOB. M3HOC M amopTu3amus, ¥ OIEHKa
3¢ ()eKTUBHOCTH HCHOJB30BaHUS OCHOBHBIX IPOU3BOJACTBEHHBIX (hoHA0B. BocmpouzBoacTso
OCHOBHBIX cpenctB. OOOpOTHBIE CpPEICTBA MPEANPUSTHS: TOHSATHE, COCTaB MU CTPYKTYypa.
Ucrounnku GopmupoBanusi 0o0OpOTHBIX cpeAcTB. OOopaynmBaeMOCTh OOOPOTHBIX CPEICTB.
Marepuanbsaple 3anacel Ha npenunpustuu. Tpynossle pecypebl npeanpuatrus. I[lepconan
OPEANPUITHS W €ro CTPyKTypa. D(DPEKTUBHOCTh HCIOIB30BaHHUS TIEpCOHAIa W padouero
BpeMeHH. [Ipou3BOAUTENBHOCTh TPy/Aa U omiiara Tpyaa. OpraHuzanus 3apaOOTHOM TUIaThI Ha
npennpustTud. I[Ipou3BoAUTENEHOCTh TpyAa: MOHATHE, MOKa3aTeld M METOJbl H3MEpEeHUs.
NunuBuayanpHass W OOIIECTBEHHAsT MPOW3BOIUTENBHOCTh Tpyna. PesepBel u  (pakTOpsI
MOBBILIICHUS] TPOU3BOIUTENBLHOCTH Tpynaa. Dopmbl, CUCTEMBI U pa3Mep OIUIaThl TpyJda Ha
PEIPUITHH.

Mooy 3. Texnuxo-sKOHOMUYECKUU AHANU3 UHHCEHEPHBIX PeudeHUll

Jloxonsl M pacxoIbl Ha MPOU3BOJCTBO, W PEATH3ANUI0 TPOAYKIHHU TPEIIPHUITHS.
W3nepxku TPOU3BOACTBA MPOAYKIHMH (CEOECTOMMOCTB), MPUOBUIb, PEHTA0ETBLHOCTh U
neHooOpazoBanue. lloHATHe 3arpaThl Ha MNPOWM3BOACTBO M pEATHM3AIMI0  HPOAYKIIHU
(cebecrommocTth). Buapl u 3HaueHue kiaccudukaruu 3atpar. CTpykTypa 3aTpar Ha
MPOU3BOJICTBO M PEATU3ALUI0 TPOAYKIUU. TEXHHUKO-PKOHOMHUYECKUN aHaINu3 HHKEHEPHBIX
pemienuii. OCOOEHHOCTH pacueTa 3aTpaT Ha MPOM3BOACTBO U peaTH3aLUI0 MPOAYKIUU B
KOMIUICKCHBIX ~Mpou3BojacTBax. (OCHOBHBIE IIyTH CHIDKEHHUS 3aTpaT Ha TPOU3BOICTBO
npoaykuuu. Jloxoasl mpennpusitusi. [lonsatue mpuObUIM U 10X0/Aa MPEANPUATUS, METOIBI HX
pacuera. PeHtabenpHOCTh, €€ BUABI M METOABI pacuera. [IyTH TMOBBINICHUS TPUOBUTA H
peHTtabenbHOCTH Ha mnpeanpusatusax. lLleHooOpasoBanue u 1eHoBas mnonuTuka. llena Ha
NPOAYKIMIO ¥ TMPHUHIMIBI I[eHooOpa3zoBaHus. Bunmbl meH. CTpykTypa II€HBI, CHUCTEMa IICH.
B3aumocBs3u mneH u wusnepkek. lleHoBas monuTuka. Pa3paboTka II€HOBOW CTpaTerww.
OUHAHCOBO-KPEIUTHBIC OTHOIICHUS MPEANPUATHNH U cucTeMa HaimorooOnoxeHus. [lonstue,
COCTaB U CTpyKTypa ¢uHaHCOB mnpeanpusatus. llpunHuunel Hamoroobnoxenus. Hamoru u
TUTATEXKH, YCTAaHOBIICHHBIC 3aKOHOJATEILCTBOM: BHUJBI, CTaBKH, OOBEKTHI HAJIOTOOOJIOKEHUS U
CPOKH YILIaThl HAJIOTa B OFOJIKET.

4. O0beM y4eOHOM JUCHUILINHBI

Bunsl yueOHoii paboThI SaHG]iHLIX B axaznem.
eIMHULIAX Hacax
O0mas TPyA0eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY ILIAHY 3 108
KonrakTHas pa6ora (KP): 1,33 48
Jlexmm (Jlek) 0,89 32
[Ipakruueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 1,67 60
Buasl camocTosTennbHONM paboThl (HOArOTOBKA K KOHTPOJIBHBIM 1,67 60
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paboTam u SK3aMeHY)
Bua KOHTpOJISA: 3a4eT ¢ OLeHKOM - -
B

Bunbr yue6HOM paboThl 3a4eTHBIX B actp. wacax
€ IMHUIIAX

O01mast Tpy10eMKOCTh JUCHUUILIMHBI 10 Y4eOHOMY IJIAHY 3 81

KonraktHas pa6ora (KP): 1,33 35,91

Jlexumm (Jlek) 0,89 24,03

[Ipaktuueckue 3anstus (113) 0,44 11,88

CamocrositesbHas padora (CP): 1,67 45,09

Bunbl camocTosTensHON paboThI (MOArOTOBKA K KOHTPOJIEHBIM 1,67 45,09

paboTam ¥ SK3aMeHY)

Bua koHTpOJIAA: 3aUeT ¢ OLEeHKOM - -

AHHOTAUMA Y4eOHOI NMPOrpaMMbl TUCHHUILVINHBI 0230BO YaCTH MaTEeMATHYECKOI0 U
€CTeCTBEHHOHAYYHOI0 MKJIA
«Teopust BeposiTHOCTEH M1 MaTeMaTH4yeckasi cratucTuka» (51.B.06)

1. Heabw AUCOMILIMHBI SBISETCS (OPMUPOBAHUE Yy CTYACHTOB CHCTEMBI OCHOBHBIX
MOHSTUH, UCTIOJIB3YEMBIX JISi TIOCTPOEHUS BaKHEMIIMX MaTeMaTHYECKHX MOJEJel, U yMeHHus
UCIIOJIb30BaTh MAaTEMATUUECKHUE METOIbI JUISI OTIMCAHUS PA3TIUYHBIX MTPOLIECCOB.

2. B pe3yabrare wuU3yYeHUH JUCHMILIMHBI OOy4YalIMiicsi MO MNporpamMmme
CIEeNMATUTETA JOJIKEH:

0b1a0ams CIETYIONTUMA KOMIICTCHITUSIMU:

— CIIOCOOHOCTHIO MCTOIh30BaTh MATEMATUIECKUE, €CTECTBEHHOHAYYHbBIC U WHKCHEPHBIC
3HAHMS [T pEIIeHUs 3a/1a4 cBoel npodeccuonansHoi nesitenbaocTr (OITK-1);

— CIIOCOOHOCTHIO MPO(ECCHOHABHO HCIOJIB30BaTh COBPEMEHHOE TEXHOJOTHYECKOe U
AHAIUTUYECKOE O0OpYyIOBaHHE, CIIOCOOHOCTHIO K MPOBEACHUIO HAYYHOTO HCCICAOBAHUS U
aHaJM3y MOJYYCHHBIX TIPH ero npoBeaeHun pe3ynbTaToB (OITK-2);

— CIIOCOOHOCTBHIO MCIIOJIB30BATh METOIBI MATEMAaTHYECKOTO MOACITUPOBAHUS OTICTHHBIX
CTaJIUi ¥ BCErO TEXHOJIIOTUYECKOTO MpoIiecca, K MPOBEICHUIO TEOPSTUYECKOTO aHau3a U
AKCTICPUMEHTAIBHON MpoBepKe afaekBatHocT Mozaenu (OITK-3).

3Hamu:

— OCHOBBI JH(dEepeHIInaTbHOTO W HHTETPAIBHOTO  HCYHMCICHUs, auddepeHInantbHbIX
ypaBHEHUMH;
— MareMaTHYeCKHe TEOpUM U METOJbI, JIeKAI[Ue B OCHOBE MOCTPOCHUS MAaTEMaTHYECKHX
MOJICIICH;
— OCHOBBI IPUMEHEHHUSI MaTeMaTUYECKUX MOJIEJIel U METOJIOB.
Ymemu:
— BBIOMpPATh MATEMATUUYECKUE METOIbI, IPUTOIHBIC JUIS PEIICHUSI KOHKPETHON 3a1a4u;
— HCIIOJIB30BaTh MATEeMATHYECKUE TOHSATHS, METOIbI W MOJENIU MJs OMUCAHHS Pa3IHYHBIX
MIPOIIECCOB;
— BBISBIIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, JIeKaIIHe B OCHOBE KOHKPETHBIX MPOIIECCOB;
— HCIIOJIb30BAaTh OCHOBHBIE METO/IbI CTATUCTUIECKOM 00pabOTKU JaHHBIX;
— MPUMEHATh MAaTeMaTUYECKUE 3HAHUS Ha MEXIUCIUILTUHAPHOM YPOBHE.

Braoemy:

— OCHOBaMM (pyHIAMEHTAJIbHBIX MaTeMaTU4YeCKUX TEOPHUM U HaBbIKAMHU HCIOJIb30BaHUS
MaTeMaTUYEeCKOTO anmapaTta;
— METOAAaMHU CTaTUCTHYECKOH 00pabOoTKU HH(POPMAIIH.
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3. KpaTkoe conep:kanue JTHCHUNITHHBI

Mooy 1. Teopus seposmuocmeti. CnyuatiHble 8eIUYUHBL U UX 3AKOHbL PACNPEOeNeHUSL.

[Ipenmer Teopun BepostHOCTeH. CiydaitHble cOOBITHS. [IPOTHBOMONIOKHBIE COOBITHS.
HezaBucumbie coObiTus. OTHOcuTenbHast yacToTa. Kiaccuyeckoe H — reoMeTpHUYecKoe
ONpEZICIICHUE BEPOSITHOCTU. OJIEMEHTapHas TEOpUsl BEPOSATHOCTEH. MeToabl BBIYMCIICHUS
BeposiTHOCTe.  IIpocTpaHcTBO  snmemMeHTapHBIX  coObITHH. Kiaccuyeckoe —ompexaeneHue
BEPOSATHOCTH.  AnreOpa  cOOBITHIH: TEOpEeMBI O  BEPOSATHOCTH  CYMMBI  COOBITHIA,
MIPOTHUBOIIOJIOKHBIX COOBITUH, CyMMa BEpPOSTHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yrommx
HOJIHYIO IpynIy. AKCHOMAaTHYECKOE OIpPEAEIeHUE BEPOATHOCTH. CTaTUCTUUECKOE ONPEEIICHNE
BEPOSITHOCTH. Y CIIOBHAsI BEPOSITHOCThb. T€0pEMBI O BEPOSTHOCTU NPOU3BEIACHUS 3aBUCUMBIX U
He3aBUCHMBIX coObITHil. [lomHast BeposTHOCTB. [loBTOpHBIE HcnbiTanus. Popmyna bepryim.
JloxanbHas u uHTETpalibHas Teopembl MyaBpa-Jlannaca. @opmyna [lyaccona.

[lonsTHe ciaydallHOM BeIWMYMHBL. J[MCKPETHBIE U HENPEPBIBHBIC CIIyYalHBIC BEJIMYHHBIL.
3aKoH pacnpeeneHus ciydyaiHol BeauanHbl. DYHKIMS pacnpeesieHus, ¢ CBOMCTBa, rpaduk.
[InoTHOCTH pacnpeneneHus] HENPEPHIBHOM CllydailHOM BEJIWYUHBI (IUIOTHOCTH BEPOSITHOCTH).
®opmyna Ui BEPOSITHOCTH TOMAaAaHUsA HENPEPHIBHOM CIIy4YaHOW BEJIWYHMHBI B JIaHHBIN
UHTEPBAJI, BBHIPAKECHHBIM 4Yepe3 IUIOTHOCTh BEPOSTHOCTH, T€OMETPUUYECKUN CMBICT (HOPMYIIBL.
bunomuanbHOE pacrnpezaenenue, pacrtpenenenue IlyaccoHa, paBHOMEpHOE pacIpeaeiieHue,
HOpPMAaJIbHOE PACIIPEEICHHUE, SKCIIOHEHIIMAJILHOE paclpeie/iCHUE.

Mooynb 2. Mamemamuueckas cmamucmuxa.

[Ipeamer Marematuueckoil  ctaTUCTUKH. OCHOBHBIE 3a/layd  MaTeMaTHYECKOM
cTaTUCTUKH. Bribopounbiii Meroa. Cratuctuueckoe omucanue. BwiObopku. ['mcrorpamma u
noJauron 4actoT. Crartuctuyeckas (dMnupudeckas) (yHKIHsS pacrnpeneneHus. Boibopounsie
XapaKTepuCTUKU U ux pacnpeneneHus. CocrositenbHble, 3((EKTHUBHbIE CMEIICHHbIE U
HECMEILEHHbIE OLIEHKU NapameTpoB. CTaTUCTHUYECKOE CpPEAHEE, CTaTUCTHUYECKas IUCIEPCHUS U
CTaTUCTUYECKOE CPEIHEE KBAIPATUYHOE KaK TOYEUHbIE OLICHKA HEM3BECTHBIX: MAaTEMAaTUYECKOTO
OKHJaHUs, JUCIEPCUH, CPEIHEr0 KBAaIPAaTUYHOIO OTKJIOHEHUs. /[oBepuUTENbHBIE MHTEPBAIIbI U
UHTEpBaJIbHbIE OLEHKU. JloBepuTelbHBIE OIEHKM HEHW3BECTHOM BEPOSATHOCTH MO OONbIINM
BbIOOpKaM. JloBepuTeNbHAs OIIEHKa MaTEMaTUYeCKOr0 OXKUIaHUS NMPH HEM3BECTHOM JAUCIIEPCUH.
JloBepuTenbHass OIEHKAa CpPEAHEr0 KBAJpPAaTUYHOIO OTKJIOHEHHsS. TouHble BBHIOOPOYHBIE
pacnpenenenusi: CtbiofeHta (t- pacnpenenenue), Pumepa-Cruenexopa (F-pacnpenenenue),
[upcona (y>-pacnpenenenue). IIpoBepka cTaTUCTHYECKHX TUMOTe3. MaTeMaTHUeCKHE METO/IbI
IPOBEPKU CTATUCTUYECKUX TUIOTE3. DIEMEHTBI TEOPUH KOPPEISALUH.

4. O06béM yueOHON TUCITUTITUHBI

o B 3a4eTHHIX | B akagem.
Bun yaeOHo# paboTh
€AMHULIAX yacax
O01mast Tpy10eMKOCTb JUCHMIIIIMHBI 3 108
B Tom yncne Ha oOyuenue 3 108
AyIMTOpHBIC 3AHATHS: 1,38 48
Jlexum 0,44 16
[IpakTuyeckue 3aHATHS 0,89 32
Jlaboparopubie paboThI - -
CamocrosiTesibHast padoTa: 1,67 60
PacuerHo-rpaduueckue padboTb 0,56 20
[ToaroroBka K KOHTPOJIBLHBIM paboTam 0,56 20
[TonroroBka K 1a00paTOpHBIM paboTam - -
Jpyrue Buabpl caMOCTOSITEIbHON IEATEIIbHOCTH 0,56 20
[ToaroroBka u cayda sK3aMeHa - -
Bua uToroBoro KOHTpoJisi: 3aver 4 cemectp
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B yueGHoi paGoTh! B 3a4eTHhIX | B actp.
eMHHIIAX gacax
O0mast Tpy10eMKOCTh JUCUMILIMHbBI 3 81
B ToMm uncie Ha oOydyeHue 3 81
AyIMTOpPHbIE 3aHATHS: 1,38 37,26
Jlexiumn 0,44 11,88
IIpakTyeckue 3aHATUA 0,89 24,03
Jlaboparopubie paboThI - -
CamocrosiTesibHas padora: 1,67 45,09
Pacuerno-rpaduueckne paboTsl 0,56 15,12
[TonroToBKa K KOHTPOJIBHBIM paboTam 0,56 15,12
[Toarororka K J1abopaTtopHBIM paboTam - -
Jpyrue Buapl caMOCTOSITENILHON IEATEIIbHOCTH 0,56 15,12
ITonroroBka u caaya 3K3aMeHa - -
Bua uToroBoro KOHTpoJisi: 3aver 4 cemectp

AHHOTanuA padoyeid NPOrpaMmbl AUCHUNIHHBI
«JIabopaTopHbie padoTsl o oprannvyeckoii xumum» (b1.B.07)

1. Heab JUCUMMJIMHBI — TPUOOPETEHHUE CTYJCHTAMU OCHOBHBIX CHHTE3a OPTaHHMYECKUX
BEIIECTB.

2. B pe3yabrare wu3yYeHUsl AUCHHUILUIMHBI O0y4Yawluiicd N0 mporpamme
CIeNNATUTETA JOJIKEH:
obnadamys CIEAYIOIIUMU KOMIIETCHIIUAMU:

- CcrOcOOHOCThIO MPO(ECCHOHATBFHO HCIONb30BaTh COBPEMEHHOE TEXHOJIOTHMYECKOe U
aHAJTUTHUYECKOe O00OpyIOBaHME, CIIOCOOHOCTHIO K MPOBEACHUIO HAYYHOTO HCCIECNOBaHUA U
aHaJM3y MOJYYCHHBIX TIPH ero nmpoBeaeHun pe3ynbraToB (OI1K-2);

- CHOCOOHOCTBIO OCYIIECTBJIATH TEXHOJIOTUYECKUH TMPOIECC B COOTBETCTBUU C
periaMeHToOM M HCIOJIb30BaTh TEXHUYECKUE CPEACTBA JJII U3MEPEHHs] OCHOBHBIX MapaMeTpoB
TEXHOJIOTMYECKOT0 MpolLiecca, CBOMUCTB chipbs U npoaykiuu (I1K-1).

3namo:

— TeXHHMKY 0€30IacHOCTHU B JAOOPATOPUH OPraHUYECKON XUMUH;

— TPUHIUIEI 6€301macHOr0 00pallleHus ¢ OPTaHUYECKUMU COCTUHEHUSIMU;

— METOJBI U BUJBI XpoMaTorpaduu Ui ONPE/ICIICHUs] COCTaBa PEaKIIMOHHON CMECH;

— TEOpPETHYECKHE OCHOBBI CIIOCOOOB BBIACIEHUS, OYUCTKU M UIACHTH(PUKAIMN OPraHUuIECCKIX
BELIECTB;

— DJKCHEpPUMEHTaJbHbIE METOJbl TMPOBEACHUS OPraHMYECKUX pEeakluid, MPOTEKAIUUX IO
Pa3IUYHBIM MEXaHU3MaM;

— OCHOBHBIE OOMNIME€ METOOUKM B3aUMHOW TpaHC(HOpMALMKM KJIACCOB  OPTraHUYECKHX
COCIUHEHUN.

Ymemy:

— TDPUMEHATH TEOPETHUYECKHE 3HAHWsI M OSKCIEPUMEHTAJIbHBIE METOJbl HCCIIEeI0BaHUS
OpraHMYECKON XMMHUHU IIPU pelieHnuH NpodecCHOHAIbHBIX 3a1a4;

— cdopMmynupoBath MpobreMy u OOOCHOBAaTh BBIOOP MNPHOOPOB U IKCIEPUMEHTAIBHBIX
METOJIOB MCCIIEI0OBAHNUS, TOCTABUTD LIEJH U 33J]a4d U HAMETHUTD IYTH UX JTOCTHKCHUS;

— CHHTE3UPOBATH COCTUHEHUS M0 MPEI0KEHHON METOTUKE;

— TIPOBECTH BBIJEIECHHWE M OYMCTKY CHHTE3UPOBAaHHBIX BEIIECTB HAa OCHOBE TEOPETHYECKHX
3HAHUU 110 OPTAHUYECKOU XUMUH;

— BBIOMpATh pAIMOHATLHBINA CIIOCOO BBIACICHUS! U OYMCTKH OPTaHUYECKOTO COSMHEHUS,
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— TPEICTABISATh JaHHBIC JIA0OPATOPHOTO HCCICAOBAaHUS B BHUIEC TPAaMOTHO OQGOPMIICHHBIX
METO/TUK;

— TPOBOAWUTH AHAIU3 M KPUTHUYECKH OILICHWBATH TMOJTYYCHHBIE SKCIICPUMEHTAIILHBIC IaHHEIE,
000011aTh 1 Jes1aTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX ONBITOB;

— BBIOpaTh CIOCOO MACHTH(PUKAIIMN OPTraHUIECKOTO COCTUHCHHUS.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX OSKCIIEPUMEHTAIBHBIX METOJOB OPTaHUYECKOW XUMHH IS
pelIeHNs KOHKPETHBIX MCCIIeI0BATEIbCKUX 3a/1a4;

— JKCHEPUMEHTaJIbHBIMU METOJAMH MPOBEACHUS OPraHUUYECKUX CUHTE30B.

— OCHOBHBIMHM METOJIaMU UACHTU(PUKAIIMN OPTaHUYECKUX COeIMHEHUN

— npuemamu o0pabOTKU U BBIIEIECHUS CUHTE3UPOBAHHBIX BEILECTB;

3HAHUSIMH OCHOBHBIX 3aKOHOB OPTaHMYECKON XWMHH JI COACPXKATEIbHON HWHTEpIIpETalud
MOJTy4YEHHBIX IKCIIEPUMEHTAIbHBIX PE3yJIbTaTOB.

3. Kparkoe comepxkanue Q1 CHUNIHHBI

besomnacHeie mpuemsl U paBuia padoThl B 1a00OPaTOPUH OPraHNYECKONH XUMHUU.

OO6ure MeTob! paboThI B Jlabopatopun oprannueckoi xumuu. Ilocyna, Hanbosee yacto
npumeHsemas B Jsabopatopuu. HarpeBanme. Oxnaxnenue. IlepememmBanue. MeTtoabl
UACHTU(HUKAIIMN U OYUCTKH OPTraHMYECKHUX BelecTB. MmeHTu(duKamus opraHndecKux BEIIeCTB
MOCPENICTBOM  pa3nuvHbix BugoB xpomatorpaduu (TCX, xpomarorpaduss Ha Oymare,
HoHOOOMeHHast xpomartorpadus, BDXKX), Temmeparypbl 1uiaBieHHsS W pedpaKTOMETPHH.
MeTopl CrieKTpaIbHON HACHTH(PUKAIIMA OPTAaHUYECKUX COSIMHEHUH.

Ilern w 3amayM DKCIEPUMEHTAa B OPraHMYECKOM CHHTe3e. TeopeTHYecKue OCHOBBI
nporecca. Breibop ycnoBuit peaknmu. Pacuer cuHTe3a. OOmue mnpaBuiia IMOATOTOBKH U
npoBesieHus cuHTe3a. TexHuka O6e3omacHocTH. [Ipubop st mpoBeaeHus: cunresa. [lposeneHue
onbiTa. KoHTponbs 3a xogoM peakiuu. Bwinenenue, ouucTka M aHanu3 npoaykra. CHHTE3bI
BEUIECTB PA3IMYHBIX KJIACCOB OpPraHMYECKUX coeAuHEeHU. [IpoBeneHne sKcnepuMEHTAIbHBIX
METOJIOB MCCIICIOBAHUS PEAKITUH.

[IpoBenenue peakiuii, MPOTEKAOUIUX IO MEXAHU3MAM:

- HyKJI€0(DHITEHOTO 3aMENICHUS — CHHTE3 FaJIOTCHaIKaHOB;

- HYKJICO(DHIBHOTO TPHCOSTUHEHUS — CHHTE3 CJIOKHBIX 3(UPOB KapOOHOBBIX KHCIIOT,
aMU/I0B KapOOHOBBIX KHCJIOT, a30TCOACPIKAIIUX aTbJACTUIOB U KETOHOB;

- 3NEeKTPO(UIBHOIO 3aMEUICHHs] B apOMaTUYECKOM psAYy — pEaKIUH HUTPOBAHMUA,
OpoMupoOBaHUs, CYTb(PUPOBAHUS;

- peakuuii AMa30TUPOBAHUS U A30COYETAHMUS;

- peaknuil OKHCIIeHUs (CHHTe3 aieToHa, |,4-0eH30XMHOHA, OEH30HWHOW KHCIOTHI) U
BOCCTAHOBJICHHSI.

4. O0beM y4eOHOH JAUCHUNIMHBI

Bunsl yueOHoii paboThI B 3aueTHBIX B akanewm.
eIMHUIAX qacax

O0mas TpyA0eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY ILIAHY 2 72

AyIMTOpPHbIE 3aHATHS: 0,89 32

Jlexuunu (Jlek) - -

[Tpaxtuueckue 3ausatus (113)

JlaGopaTopus 0,89 32

CamocrositesbHas padora (CP): 1,11 40

Buja xkoHTpoJsi: 3a4er / 3k3aMeH - 3auer

Bunbr yue6HOM paboThl B 3auetnbIx B acrp.
eMHUIIAX yacax
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O0mast Tpy10eMKOCTh JUCHUUILIMHBI 110 Y4eOHOMY IJIAHY 2 54

AyIMTOpHBIC 3AHATHS: 0,89 24,03

Jlexmm (Jlek) - -

[Ipaktuueckue 3anstus (113)

JlaGopartopust 0,89 24,03

CamocrositesbHas padora (CP): 1,11 29,97
Buja koHTpoOJIsi: 3a4eT / IK3aMeH - 3auer

AHHOTANUSA Y4e0HOM MPOrpaMMbl U CIUIJINHBI
«IIpoexTpoBanue neraneil MmamuH U annaparos» (b1.B.08)

1. Heap AUCHUILUIMHBI - HAYYUTHh CTYJIEHTOB TBOPYECKOMY TOJXOJY K BBIIOJHEHUIO
WH)XEHEPHBIX PAacyeTOB Ha MPOYHOCTH, KECTKOCTh U YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKLIHM,
JeTalieil ¥ y3JI0B MAIllMH U aliiapaToB.

2. B pe3yabrare wuU3yYeHUH JUCUMILIMHBI OOy4YalIMiicsli MO MNporpamMmme
CTIENHATUTETA JOJIAKEH:
001a0amsb CIETYIONTUMU KOMITETCHIIHSIMU:

- CIOCOOHOCTBIO MCIOJIb30BAaTh MAaTEMaTHYECKHUE, €CTECTBEHHOHAYYHbIE U WHKCHEPHBIC
3HAHMS I pEIIeHUs 3a71a4 cBoel nmpodeccnonanbHoi nesrenbHoctu (OITK-1);

- CIOCOOHOCTBIO K MPOBECHUIO aHAIN3a TEXHUUYECKUX 33/IaHUi Ha MPOCKTHPOBAHHUE U
MPOEKTOB C YYETOM CYIIECTBYIOLIETO MEXKIYHAPOJHOTO M HAIMOHAIBHOTO SIIEPHOTO
3akoHojarenbcTBa (ITK-18).

3namo:

- KOHCTPYKLIUH, TUNAXH U KPUTEPHUH PAOOTOCIMOCOOHOCTH JeTaliell  MaIlMH,
cOOpOYHBIX enUHUIL (Y37I0B) U arperaros;

- OCHOBBI TEOPUHU COBMECTHOU pabOThl MU METOJbI pacueTa JAeTajei U y3jJ10B MalluH U
anmnapaTtoB XUMUYECKON TEXHOJIOTUH;

Ymemns:

- BBITMIOJHATh U YWTaTh TEXHUYECKHUE CXEMbI, YEPTEKU M ICKU3BI JeTalled, y3J10B U
arperaToB MaIvH, COOPOYHBIX YEPTEKEH U YEPTEKU 0OIIEro BU/IA;
— MPOU3BOIUTH  PACYEThl IO OCHOBHBIM KPHUTEPHUSM PAbOTOCIOCOOHOCTH U

KOHCTPYHPOBAHUS JIeTaJei MaIluH;

- MPOU3BOJIUTH PACUEThl U KOHCTPYUPOBAHUE JeTallell MalllMH M MEXaHU3MOB C YY€TOM

MIPOU3BOJICTBEHHON TEXHOJIOTHH U IKCIUTYaTallHH,

Braoemy:

- HaBbIKAMU KOHCTPYHUPOBAHMS U TEXHUYECKOTO TBOPUECTBA;
— MPaBUJIAMU TIOCTPOCHUS TEXHUUYECKUX CXEM M UePTEIKeH;
— OCHOBHBIMH METOJIaMH pacyeTa ¥ TMPOCKTHUPOBAHUS MEXAaHUYECKUX Y3II0B H

AJIEMEHTOB TEXHUKHU.

3. Kpartkoe cogep:xanue JUCUMIIMHBI:

Mooyne 1. «Pacuem Xxumuueckoco annapama ¢ MeXaHU4eCKUM nepemeuusaryum
YCMPOUCMEOM.

[To Bcem 3TamaM KypcoBOTO MpoeKTa oQopMIISIETCS eauHas MOsICHUTEIbHAs 3anmucka. B
MOSICHUTENbHYIO 3allMCKy BKJIIOYAIOTCS TPOEKTHbIE KM MPOBEPOYHBIE pPACyeThl TUIOBBIX
AJIEMEHTOB B COOTBETCTBHH C ACHCTBYIONIMMH METOANKaMU. [Ipon3Boautcs:

1)BBIOOP KOHCTPYKIIMOHHBIX MAaT€pPHAJIOB;

2)pacdeT OCHOBHBIX TEOMETPUUYECKUX PA3MEPOB aIllapara;

3)pacdeT TONIIMH CTEHOK armapara u pyoaIiku;

4)nmoxbop mpHUBOJA;

5)pacueT (IaHIIEBOTO COETUHEHHS KPBIIIKU C KOPITYCOM arapara;

6)pacyeT BaJia MEIIAJIIKA HA BUOPOYCTOWYMBOCTh M IPOYHOCTD;
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7)nondop u pacuer MyQpThI;

8)moabop u pacyeT yrIoTHEHHUSI.

Mooynw 2. «Hepmeowc obwezo suda annapamay.

Bremonusiercss yeprexx oOuiero Buia ammapara ¢ BHAAaMHU, pa3pe3aMH, CEUCHUSMU U
BBIHOCHBIMH 3JIEMEHTAaMH, JAIOUIMMHU TIOJIHOE MPEICTaBIeHHe 00 ero yCTpOHWCTBE M MPUHIIHIIE
pabotsl. UepTerk 00111ero BUa anmnapara COASPIKUT:

1. U3o0paxkenue anmapata (BHIbBI, pa3pe3bl, CEYCHUS, BBIHOCHBIC O3JIEMEHTHI),
coJieprKallre OKOHYaTeIbHbIe KOHCTPYKTUBHBIE PEIICHHUS.

2. OCHOBHBIE pa3MeEPBI.

3. PacnonokeHue mWTyuepoB, J0Ka, ONop anmnapara.

4. Tabnuily Ha3HAYEHUS MITYIIEPOB B ammapare.

5. TexHUYECKYyIO XapaKTEPUCTUKY U TEXHUUECKHE TPEOOBAaHUS K HEMY.

Ha BTOpOoM nHCTE BBIMOJHSIOTCS YEPTEKH COOPOUHBIX €IWHUIl W JeTaneil. Ueprexu
BBITIOJTHSIFOTCS Ha JTucTax gopmara Al.

KypcoBoii mpoekT sBIsSeTCS CaMOCTOSTENbHOW paboToil CTydeHTa, KOTOPHI Hecer
MOJIHYIO OTBETCTBEHHOCTD 3a €€ KaueCcTBO (NMPaBUIBHOCTh PacyeToB, O(DOPMIICHHE YEPTEKEH) 1
CBOEBPEMEHHOCTh BBITIOJHEHHUSI BCEX ATaroB pabor. IlpenonaBaTens — pyKOBOAUTENb MPOEKTA
HamnpaBJsieT paboOTy CTylIEHTa, KOHCYJIbTUPYET IO HEACHBIM BOIPOCaM, ONpEJeseT CTeleHb
3aBEPLIEHHOCTH OTJEJIBbHBIX 3TANIOB IPOEKTUPOBAHMUS.

4. O0beM yueOHO# JUCHMIIJIMHBI

B 3auerHbIx B akanmem.
€IMHULIAX qacax
O0mast Tpy10eMKOCTh JUCHUMILUIMHBI 110 Y4eOHOMY IJIAHY 2 g2
AyIMTOpHBIC 3AHATHS: 0,44 16
Jlexmmm (J1) - -
[Ipakruueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 1,56 56
Buj xonTpoJs: Kypcosoii
NMPOoeKT/
B 3auerHbIx B actp.
€IMHULIAX qJacax
O0mas TPyA0eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY IIAHY 2 54
AyIMTOpPHbIE 3aHATHS: 0,44 11,88
Jlexuuu (JI) - -
[Tpaxtuueckue 3ausatus (113) 0,44 11,88
CamocrositesbHas padora (CP): 1,56 42,12
Buj xonTpoJs: Kypcosoii
NMPoeKT/
AHHOTANUA Y4eOHOI NMPOrpaMMbl TUCUUILINHBI
«Xumuyeckue peakrops» (b1.B.09)
1. Heap aMCOMIUIMHBI — TPUOOPETEHHE CTYICHTAMH 3HAHUW TEOPETUYECKUX OCHOB

XUMHUYECKHX PEAKTOPOB U MPOTEKAIOUIMX B HHUX IMPOIECCOB HA OCHOBE METOJOB MAaTEMaTHYECKOTO
MOJICTTUPOBAHHS.

2.B pe3yabraTe W3yYeHHs] JHCHUILUIMHBI O0yYalOIIWiicsi MO TNporpamMme
CHEeINATUTETA I0JIKEH:

obnaoame cnenyronmu obmenpodeccuonanbapiMu (OIIK) u npodeccuonansubivu (I1TK)
KOMITCTCHIHSIMHU:
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- CHOCOOHOCTBIO  HCIIONIB30BaThb ~ MaTeMaTHUeCKHE,  C€CTECTBEHHOHAYYHbIE U
WH)KEHEPHbIE 3HAaHUS JUIsl pelleHUs 3aJad B CBOEH Npo(ecCHOHANbHOM esATeIbHOCTH
(OIIK-1);

- CHOCOOHOCTBIO K pEIIEHHIO MNPO(EeCCHOHAIBHBIX IPOM3BOACTBEHHBIX  3ajad,
BKJIIIOYAIOIIUX  pa3pabOTKy HOPM BBIPAOOTKM M TEXHOJIOTMYECKUX HOPMATUBOB
pacxoJlOBaHUsl CBHIPbS, MAaTEPUAIOB W DSHEPreTHMYECKHX 3aTpaT, COBEPIICHCTBOBaHHE
KOHTpOJIA TexHosorunueckoro mnporecca (I11K-2);

- CHOCOOHOCTh aHAJIM3MPOBATH TEXHOJOTHMUYECKHUI MPOIECC, BBIABIATH €0 HEIOCTATKU
U pa3zpalaTbIBaTh MEPONPHUATHS 110 ero coBepiueHcTBoBaHuIo (1TK-3).
3namo:

— OCHOBBI TEOPUU TpOIIecca B XUMHUECKOM PEAKTOpE;

— METOJOJIOTHIO UCCIIENOBAHNS B3aUMOJIEHUCTBHS NPOLECCOB XUMHUUYECKHUX NIPEBPAILCHUMN U
SBJICHUI MIEPEHOCA HAa BCEX MACIITAOHBIX YPOBHSIX;

— METOAMKY BBIOOpa PeaKkTopa U pacueTa Mmporecca B HeM,

- OCHOBHBIE PEaKIMOHHBIE MPOILIECCHl U PEAKTOPHl XMMHUYECKON M He(TEeXUMHUYECKOM

TEXHOJIOTHH.

Ymemu:

- MIPOU3BECTH BBHIOOD THUIIA PEAKTOPA;

— MPOU3BECTU PACUET TEXHOJIOTMUYECKUX MapaMeTPOB AJis 3aJaHHOTO MPOLEecca;

— ONPENETUTh TMapaMeTphl HAWIyYIIed OpraHu3alud TNpolecca B XUMHUYECKOM
peakrope.

Braoemy:

METOJaMH pacueTa U aHajau3a MPOLIECCOB B XUMHUECKUX PEAKTOpax;

METOJIMKOHN OMpEeAeICHUSI TEXHOJIOTUUECKUX TTOKa3aTeNeu;

METOJIaMHU BBIOOpa XMMHUYECKUX PEaKTOPOB.

3. KpaTkoe coaep:xaHue IUCUUIIIHHbI

Mopayas 1. OcHOBHBIE OnIpeie/IeHUs U T0JI0KEeHHS

1.1 OmnpeneneHve M Ha3HAYEHHE XUMHUYECKOTO peakTopa. PeakTopbl B XMMHYECKUX M
HEXMMHUYECKUX OTpacisX MNpPOMbBIIUIEHHOCTH. OO030p THIIOB XHMHYECKHUX PEAKTOPOB, HX
CTPYKTYpHBIE 3JEMEHTHI (pEaKklUHOHHBIA AJIEMEHT, YCTPONCTBAa BBOJAA U BBIBOJA, CMEIICHUS,
pasfeNieHuss W PacHpeeNICHUs MOTOKOB, TEIJIOOOMEHHBIE JIEMEHTHI), OCHOBHBIC IMPOIECCHl H
SIBJICHUS B HUX.

1.2 ®usnueckoe M MaTeMaTH4YECKOE MOJIETUPOBAHHUE, OIPEACICHNE W OCHOBHBIE
MOHSITHS, UX MECTO B HHKEHEPHO-XUMUYECKUX UCCIIEIOBAaHUSAX U pa3paboTkax. Hayunsiit MeTon
UCCJIECAOBAHUS W U3YYEHHUS IMIPOLIECCOB B XMMHYECKOM PEAKTOpE - MaTeMaTU4yecKoe
MoJierpoBaHue. MecTo U 3HaueHNE HATYPHOTO U BBIYMCIUTENBHOTO HKCIIEPUMEHTA.

1.3. Hepapxuyeckas CTpyKTypa MaTeMaTHUYECKOH MOJENU TMpolecca B PEaAKTOpE.
Cucrematuzanus TpPOIECCOB B XUMHUYECKOM pEaKTOpe M0 Macmrady HuX HNpOTEKaHUs:
XUMHYECKasl PEaKIus, XHUMHYECKHW TMpoIecc B JJIEMEHTApPHOM O0bEeMe, TMpOIecChHl B
pPEaKUMOHHOM 3JIEMEHTE U B PEAaKTOPE B LIEJIOM, — UX B3aUMOCBSI3b M UepapXUUEeCcKasi CTPYKTypa
MaTeMaTHUYecKOi MoJenu mpolecca B peakTope. [Ipumepbl cuctembl MpOIECCOB B pa3iMUHbIX
BUJIaX XUMHUYECKUX peakTopoB. CTPyKTypa n3y4aeMoro Kypca.

1.4, OUBMKO-XMMHYECKHE  3aKOHOMEPHOCTH  XUMHYECKUX  MpPEBpalleHHuHd  —
CTEXMOMETPUUYECKHE, TEPMOJMHAMHYECKUE, KuHeTndyeckue. [lokazatenn XUMHUYECKOTO
IpEeBpalIeHUs] — CTENIEHb MPEBPAILEHNS, BEIXO NPOAYKTa, UHTErpaibHas U quddepeHnranpHas
CEJICKTUBHOCTH, CKOPOCTH pe€aklMu U TMpeBpalieHuss peareHToB. [lyTH mMOBbIIEHUs
3QPEKTUBHOCTH XUMHUYECKUX TPEBPALICHUH HA OCHOBE 3HAHMA HMX (U3UKO-XUMHUYECKHX
CBOMCTB.

Moayasb 2. XuMu4eckuii npouecc
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2.1.0cHoBHBIE TIOJOXKEHUS U onpeneneHus. Kimaccuukays XuMU4ecKuX Mpo1eccoB 1Mo
pPa3IUYHBIM TPU3HAKAM — XUMHUYECKUM (BUJ XUMHYECKOW peakldd, TEePMOJUHAMUYECKHE
XapaKTEePUCTHKH, CXeMa MpeBpalleHuii), (a3oBbIM (YUCIO M arperatHoe cocrosHue ¢az) u
CTaIlIOHAPHOCTH.

2.2. T'omoreHHbli xuMuyeckuil npouecc. OmnpeneneHue U NpuMepbl. BnusHue
XUMHUYECKMX MpPHU3HAKOB M YCJIOBUM MpOTEKaHWs Ipolecca Ha ero mnokaszarenu. CrocoObl
uHTeHCUpUKanuu. [loHATHE ONTHUMAlBHBIX TemrmepaTyp. ONTUManbHBIE TEeMIepaTyphl s
00paTUMbIX U HEOOPaTHUMBIX SK30- U SHIOTEPMUUYECKHUX MTPOLIECCOB.

2.3. TereporeHHblil (HEKATAIUTHYECKUH) XUMHUeCKUl mpouecc. OmnpeneneHue u
npumepsl. CTpykTypa Tporecca M €ro cocrapisiromme (cranuu). HaOmromaemass CKOpOCTh
XUMHAYECKOro mpeBpameHus. Ob6mactu (peXuMbl) HPOTEKaHUs MpoIecca, JTUMHUTHPYIOLIas
cragusi. ['eTeporeHHBI XMMHYECKUW mporecc '"ra3(kuakocth)-TBepaoe”. OOocHOBaHUE,
MOCTPOEHNE U aHAJIM3 MAaTEMaTHYECKONW MOJIEIH JJIs pEeaKIui TopeHus (MOENb "CKUMAFOIIIAsICS
chepa) m Tomoxummueckoil (Mmozenb 'c HeB3ammozewcTByrommuM sapoMm"). HaGmromaemas
CKOPOCTh TMpEBpAIlEHUs, BpeMsl MpEeBpallleHus U MyTH WHTEHCU(PUKALUUU I Ppa3IudHbIX
obOnacteld mpoTekaHusi Tporecca. [eTeporeHHbIi XUMUYECKHH mporece '"Ta3(>KUIKOCTh)—-
)uakocTe". OOOCHOBaHHWE, TMOCTPOCHHWE M aHAIW3 MareMaTthdeckod mogenu. Halmromaemas
CKOPOCTh TpEBpalleHuss M o0nacTu mnpoTekanwsi mnporecca. [lyrm uHTeHCHpUKAMHM s
Pa3IUYHBIX PEXKUMOB IIpoIEcca.

2.4. Karanutnuaeckuii mponecc. Onpenenenue, kiaccupukanus, npuMepsl. [ oMoreHHbIi
U MUKPOTETEPOTeHHBIN KaTaTUTUUYECKHE MTPOLIECCHI, X 00Ilee U OTIMYUTEIHHOE OT TOMOTE€HHBIX
U T€TEPOTCHHBIX XHMHMUYECKHX MpPOIecCOB. ['eTeporeHHblil Katajliu3 Ha TBEPAOM KaTalH3aTopeE.
O6ocHoBaHMe, TOCTPOEHHWE W aHaJIM3 MaTeMaTHYeCKOM MOJAENM Ha KaTaJUTHYeCKOU
MOBEPXHOCTH M B IMOPUCTOM 3€pHE KaTaiuzaropa. Habmiomaemas CKOpOCTh TpEBpaIICHHS U
obmactu mpoTtekaHus mporecca. CTeneHb HMCIOIb30BaHUSI BHYTpEHHEW moBepxHOCTH. [lyTn
WHTCHCU(PUKAIIUN KAaTATUTUYECKUX TMPOIECCOB. BiusHue TemmonepeHoca Ha TeTepOTreHHBIN U
reTepOoreHHO-KaTaJTuTHUYECKUM MTPOLIECCHI.

Mopayasb 3. XuMHYeCKHIl peaKkTop

3.1. OcHoOBHEbIE TTOIOXKEHUS U onpeneneHus. Kimaccudukanus mporeccoB B peakTopax o
pa3JIMYHBIM MPU3HAKAM - BUJ XUMMUYECKOTO MPOIEcca, OpraHu3allis MOTOKOB pEareHToB (cxema
JBUKEHHSI PETeHTOB Yepe3 peakTop, CTPYKTypa MOTOKOB B PEAKIMOHHON 30HE), OpraHu3alus
TEIUIOBBIX TOTOKOB (TEIUIOBOM pEXHM, CXeMa TeIIooOMeHa), CTalMOHApHOCTh Ipolecca.
O6ocHOBaHME U IOCTPOECHHE MaTEMaTHUECKUX MOJIENH Mpoliecca B peakTopax pa3nyHOro TUIa
KaK CHCTEMbl ypaBHEHUU MaTepUATbHOTO U TEIUIOBOrO OallaHCOB HA OCHOBE JAHHBIX O
CTPYKType MOTOKAa, XMMUYECKUX IMPEBPALLECHUIX, SIBICHUAX MEepeHOoca TeIjia U BElecTBa U HX
B3anMoeiicTBun. CucteMaTu3aius 1 KiacCupUKaIusg MAaTeMaTHIECKUX OMMCAHUN MPOIECCOB B
peakTopax.

3.2. U3oTepMuyeckue mpoueccsl B XMMHUYECKOM peakTope.BiausiHue cTpyKTypbl NOTOKa
(umeambHOE CMEIICHHE W BBITECHEHHME), CTAI[MOHAPHOCTH pexuMma (MPOTOYHBIM U
NEepUOINYECKHIT ), TapaMeTPOB U YCIOBHI MPOTEKaHuUs Ipoliecca (TeMneparypa, KOHLIEHTpalus,
JaBjieHue, 00beM PEaKIIMOHHOM 30HbBI, BpeMsl), BUJIa XUMHUYECKOI peakiuu (IIpocTasi u CIOoXkKHasl,
oOpatumasi U HeoOpaTumasl) M €e HapaMeTpoB Ha NPOoMIN KOHIEHTpAUUH M IOKa3aTelu
mpolrecca B peakTope (CTeleHb IMpeBpalleHHs, BBIXOJ IMPOIYKTa, CEJIEKTUBHOCTH MpoIiecca.
OcHoBBI pacuera mporecca B peakrope. CpaBHeHue 3((EKTUBHOCTH pPabOTHI PEaKTOPOB,
OIMCHIBAEMBIX PA3IMUYHBIMU MOJIEISIMU — HJI€ATbHOTO CMelleHusl U BeITecHeHus. [Ipoueccel B
peakTopax C IMEepPEeHOCOM BEIIECTBA, OTIMYHBIM OT HJEAIBHOTO CMEIIEHUS U BBITECHEHUS.
Mopnenu mporeccoB, 00JIACTH WX MPUMEHEHUS M COMOCTaBICHHE C MOJCISIMH "HIeaTbHBIX"
MPOILIECCOB.

3.3. HeusorepMuueckue mnpouecchl B XUMUYECKUX peakTopax. OpraHusanusi TEIIOBbIX
MOTOKOB M PEKUMOB B XUMUYECKUX peakTopax. Pacnpenenenue temmnepaTypbl 1 KOHLEHTpALUN
(cTereHu TpEBpAIICHUs) B PEAKTOpPE B PEKHMMAaxX HACATHLHOTO CMEIICHHS] M paclpeieiieHus,
aanabaTuyeckoM M C TemiooOMeHoM. CBsA3b TeMIepaTypbl M CTENEHH MpeBpalleHHs] B
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aIII/IaGaTI/I‘-IGCKOM rmpomnecce. ComnocTraBjicHHE C H30TCPMUUYCCKUM  PCIKUMOM. Yuciao u

YCTOMYMBOCTh  CTAllMOHAPHBIX  PEXKHMMOB B  peakTopax MJEaTbHOIO  CMELICHUS U
ABTOTEPMUYECKOM C BHYTPEHHUM TETJIO0OMEHOM.

Monayasb 4. [IpomMbllIVIeHHbIE XUMHYECKHE PEAKTOPbI

Ha  xoHKpeTHbIX = mpuMepax  MNPEIMETHO  PACCMATPUBAIOTCS  KOHCTPYKLIMHU

IMPOMBIINIJICHHBIX PCAKTOPOB MOJId IMPOBCACHHUA IMPOHCCCOB TI'OMOI'CHHBIX, T'C€TCPOrCHHBIX H

KaTaJIMTUYECKUX — BBIOOP THIIA peakTopa, 0COOEHHOCTH KOHCTPYKTHBHBIE U PEXKHMA.

4. O0beM yueOHO# JUCUMIIJIMHBI

B 3aueTHEIX B akamewm.
Buabl yueOHoii paboThI e TMHALIAX qacax
O0mas TpyA0eMKOCTh JMCHMILIMHBI 10 Y4eOHOMY IIAHY 4 144
KonTakTHas padora (KP): 1,33 48
Jlexuuu (Jlek) 0,89 32
[Ipakruueckue 3anstus (113) 0,44 16
JlaGopaTtopust 0 0
CamocrositesabHas padora (CP): 1,67 60
Jpyrue BUIbI CaMOCTOSITEILHON paOOTHI 1,67 60
JK3aMeH
Buja xoHTpoJsi: 3a4er / Ik3aMeH 1
(36)
B 3auernbix | B actpoHOM.
Buabi yueOHo# padoThl e IMHHIIAX qacax
O0mas TPyA0eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY IIAHY 4 108
KonTakTHas padora (KP): 1,33 36
Jlexuuu (Jlek) 0,89 24
[Tpaxtuueckue 3ausatus (113) 0,44 12
JlaGopaTopus 0 0
CamocrositesbHas padora (CP): 1,67 45
Jlpyrue BUIbI CAMOCTOSITENIEHOM PabOTHI 1,67 45
JK3aMeH
Bua koHTpoJA: 3auer / IK3aMeH 1 @7

AHHOTANUA Y4eOHOH MPOrpaMMbl JMCHUIUIMHBI 0230BO YacTH NMPO(ecCHOHATIBLHOI0

MUKJIa

«IIpoekTHpoOBaHHE NMPOLECCOB U ANNMAPATOB XMMUYecKo# TexHoaorun» (b1.B.10)

1. leab AUCUMIINHBI:

BMmecte ¢ kypcamu o0OmIell XUMHUYECKOW TEXHOJIOTUH, XWMHYECKHX IPOLIECCOB U
pEakTopoB U Jp. CBA3aThb OOUICHAYYHYIO M OOLIEMH)KEHEPHYI0 TOJITOTOBKY XUMHKOB-
TEXHOJIOTOB HAa OCHOBE H3YYEHHUS OCHOB THAPABINYECKHX, TEIUIOBBIX M MacCOOOMEHHBIX
MPOLECCOB XMMHUYECKON TEXHOJOTMH, YTO HEOOXOAMMO MPHU MOATOTOBKE CHELHUATUCTOB IO
JTAHHOMY HallpaBJICHHUIO JJIs1 HAYYHO-UCCIIEI0BATENCKON U POU3BOACTBEHHO-TEXHOJIOTHIECKOM
NEeSTEIbHOCTH.

2. B pe3yabTare uU3y4YeHHs] AMCHUILIMHBI oOOydawuuiics 0o mnporpamme
CIeNNATUTETA JOJIKEH:
obnadamys CIEAYIOIUMU KOMIIETCHIIUAMU:

— TOTOBHOCTBHIO UCTOJIb30BaTh METO/IbI OLICHKH PHCKa U pa3padaThiBaTh MEPHI IO 0OECIEUEHUIO
0e30macHOCTH  pa3pabaThiBaeMbIX  HOBBIX  TEXHOJIOTHMH  oOpamieHuss ¢ OObEeKTaMu
npodeccuonansHoi nesitenbHocT (ITK-11);

— CIIOCOOHOCTBIO K MPOBEACHUIO NMAaTEHTHBIX MCCIEA0BAHUHN C 11eJIbI0 00eCredeH sl MaTeHTHOU
YUCTOTHI HOBBIX MPOEKTHBIX pemennit (ITK-19).
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3Hamu:

- OCHOBBI TEOpUU TIEpPEHOCAa WMITYJbCca, TeIla M MacChl, MNPUHIUIB (PU3UUECKOTO
MOJICTIMPOBAHUS TPOIIECCOB; OCHOBHBIC YpaBHEHUsS JBIDKEHHUS >KUIKOCTEH; OCHOBBI TEOPUU
TEIUIoNepeladl; OCHOBBI TEOPUHM MAacCCOIEpPEeayu B CHCTEMax CO CBOOOJTHOW M HEMOJBUKHOU
rpaHunieil pasgena (as3; TUMOBBIE MPOLECCHI XUMUYECKOW TEXHOJIOTHH, COOTBETCTBYIOIINE
anmnapathl U METOJIbI UX pacyeTa;

- METOJbI TIOCTPOCHUSI IMIMMPUYECKUX M TEOPETHUECKUX MOJENEH XUMHUKO-TEXHOJIOTUYECKHIX
MPOILIECCOB.

- OCHOBHBIE TIPHUHIIUIIBI OPTaHU3ALUU TIPOIECCOB XUMHUUECKON TEXHOJIOTHH.

Ymemu:

- OMpEeNeNsaTh XapakTep ABUKCHHS JKUIKOCTEH U Ta30B; OCHOBHBIC XapaKTEPUCTHKHU MPOIIECCOB
TEIUIO- U Maccolepelaut; paCCUUTHIBATh TapaMeTPhl U BEIOMpATh anmnapatypy JUisi KOHKPETHOTO
TEXHOJOTHYECKOT0 TPOIIeCcca;

- paccuuTHIBaTh OCHOBHBIE XapaKTEPUCTUKU XMMHUKO- TEXHOJOTHYECKOIro Mpoliecca, BHIOMpaTh
paIMOHATIEHYIO CXEMY.

Braoemy:

-METOJaMH TEXHOJIOTHMYECKUX pAcCuYeTOB OTACIbHBIX Y3JIOB U JeTajeil XUMHYEeCKOTro
00opyIoBaHus;

- METO/IaMU OTIPEJICIICHUSI PAMOHAIBHBIX TEXHOJIOTHUECKUX PEKUMOB paOOTHI 000PYIOBAHHUS.

- MeToJaMM aHaju3a W pacueTa MpOIECCOB B MPOMBINUICHHBIX ammaparax, BbIOOpa HX
KOHCTPYKIIUH, OTIPEACTICHIS TEXHOJIOTHIECKIX MTOKa3aTeae paboThl anmapaToB

3. Kpartkoe cogep:xanue JUCUMILIMHBI

Mooyne 1. Pacuem pexmughukayuonHou KOJIOHHbL.

Pacuer wHacagouHoli W TapenpyaTO PEKTH(PUKAIMOHHOW KOJOHH HEMPEPHIBHOTO
neiictBus. MaTtepuanbHbId O0allaHC KOJOHHBI. PacdeT MUHMMAaILHOTO M pabouero ¢uierMoBOro
gucna. lloctpoenne paboumx nuHHWE. PacyeT ckopocTH mapoB M JAWAMETpa KOJIOHHBI.
Onpenenenne BBICOTHI ammapara. PacdeT TUIpaBIMYECKOTO COMPOTHBIICHUS KOJOHHBI.
CpaBHEHHME JaHHBIX pacueTa HACAaJOYHOW M TapesibuaTol KOJOHH. COIOCTaBlICHUE HaHHBIX,
MOJTyYEHHBIX IO MTPOrpaMMaM KOMIBIOTEPHBIX M PYYHBIX pacdeToB. BoIOOP KOJIOHHEI.

Mooy 2. Pacuem u 66100p meniooOMeHHUKOS.

Pacyer u BBIOOp TEMIOOOMEHHHUKOB (MCHApUTENsA, KOHACHCATOpA, IOJOTPEBATEINS,
XOJIOIMIBHUKOB AUCTUJUIATA U KyOOBOTrO ocTaTka) mo odmieit cxeme. ComocTaBiieHue JaHHbIX,
MOJYYEHHBIX 10 MpOTpaMMaM KOMITBIOTEPHBIX M PYYHBIX pacueToB. [ MIpaBIUYECKUil pacyer.
Br160op onTuMansHOTO BapraHTa TEIIO0OMEHHHKA.

Mooyns 3. T'uopoounamuueckue pacyemsi.

Pacuyer ruapaBiaMueckoro ComnpoTuBIEHUS TpyOompoBonoB. Pacuer onTUManbHBIX
TUaMETPOB TpyOOoTpoBoI0OB. Pacuer u moadop HacOCOB.

Mooy 4. I'pagpuueckoe oghopmnenue.

TexHnomornueckass cxema. PekTu(uKalmoOHHAs KOJIOHHA OMPEJCICEHHOTO THMA C
n300pakeHHeM JeTajieil KOHTAaKTHBIX 3JIEMEHTOB, PACCUUTAHHBIX B MOAYyJe 1.

4. O0bEM y4eOHOM JUCHUILINHBI

" B 3ageTHBIX B akanem.
Bun yaeOHoO# paboThI
SMHHIIAX gacax

O01masi Tpy10eMKOCTb JUCHMIIIIMHBI 2 72

B tom umnciie Ha 00y4ueHue 2 72
AyIMTOpHBIC 3AHATHS: 0,44 16
Jlekuun - -
IIpakTrueckue 3aHATHUS 0,44 16
JlaGopaTopHbie pabOTHI - -
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CamocrosiTesibHast padora: 2,41 56
PacuetHo-rpaduueckue paboTs - -
[TonroroBka K KOHTPOJIBHBIM pabOTaM - -
[TonroroBka k 1a00paTOpHBIM paboTam - -
Jpyrue Buabpl CaMOCTOSITEIBHOM NESTEILHOCTH 2,41 56
[TogroroBka u craya sK3ameHa - -
Buja uToroBoro KOHTpoOJIs: 3a4er
Bi yucOHoi paGoTs! B 3auetnbix | B actpon.
eMHUIIAX gacax
O01masi Tpy10eMKOCTb JUCUMIIIIMHBI 2 54
B ToMm uncie Ha oOydyeHue 2 54
AyIMTOpPHbIE 3aHATHS: 0,44 11,88
Jlekuun - -
IIpakTrueckue 3aHATUS 0,44 11,88
JlaGopaTopHbie pabOTHI - -
CamocTosiTesibHas padora: 2,41 65,07
PacuerHo-rpaduueckne paboTs - -
[ToarotoBka K KOHTPOJIBHBIM paboTam - -
[ToaroroBka K 1a00paTOpHBIM paboTaM - -
Jpyrue Buabpl CaMOCTOSITEIBHOM NESTEILHOCTH 2,41 65,07
ITogroroBka u craya sK3ameHa - -
Buj MTOroBOro KOHTpoJIs: 3auer
AHHOTanuA padoyeil NPOrpaMmMbl AUCHUNIMHBI
«JKOHOMHKA U ynpasJjeHue npoussoacrsom» (b1.B.11)
1 Ieap AUCHUILUIMHBI - TIOTYYCHHE CHUCTEMBI 3HAHMA 00 HSKOHOMHYECKUX

3aKOHOMEPHOCTSIX ~ (DYHKIIMOHUPOBAHUS  IMPOMBIIIJIEHHOTO  MPOM3BOJACTBA B  CHCTEME
HAIIMOHATILHOW IKOHOMHUKH, (OpMHUpPOBAHME SKOHOMHYECKOTO MBIILIICHUS M HCIOJIb30BaHUE
MOJTyYEHHBIX 3HAaHUH B MPAKTUUYECKOH 1eATeIbHOCTH.

2. B pe3yabrare u3yYeHUsl AUCHHUILUIMHBI O0y4YawIuiicd N0 mporpamme
CIeNNATUTETA JOJIKEH:

Obaadoamse CIeqyIOIMUMA KOMIETSHIIHSIMU:

- CIIOCOOHOCTBIO K COCTaBJICHUIO M aHAIM3y OW3HEC-TUIAaHOB Pa3pa0OTKH W BHEIPEHUS
HOBBIX TEXHOJIOTUYECKUX TMPOIECCOB, oOpamieHuss ¢ O0O0BbeKTaMH MpodhecCHOHAIBHON
JeSTeTLHOCTH, BBIITYCKA M peaN3alMi KOHKYPEHTHO criocoOHo# npoaykiuu (ITK-17).

3Hamu:
— OCHOBBI SKOHOMHKH B Pa3IMYHbIX cpepax KU3HEACATENbHOCTH;
— METOJIbl pa3pabOTKH ONEepPaTUBHBIX U MIPOU3BOJICTBEHHBIX IJIAHOB;
— METOJIbI U CIIOCOOBI OIJIaThI TPYAA;
Ymems:
— COCTaBISITh OTYETHI MO BHITIOJTHEHUIO TEXHUYECKHUX 3a/IaHUM;
— TOTOBHUTH UCXOJHBIE JaHHbIE i1 BbIOOpAa M OOOCHOBAHMS HAYYHO-TEXHUYECKUX U
OpraHU3aIMOHHBIX PEIIEHUI Ha OCHOBE SKOHOMHYECKOTO aHAN3a;
— pa3pabaThiBaTh OINEpPAaTHBHBIC IIAHBI Pa0OT MEPBUYHBIX MPOU3BOJCTBEHHBIX
MOApa3ICIICHU;
Braoemy:
— METOJJaMU M HMHCTPYMEHTAMU NPOBEICHHUS SKOHOMHYECKOTO aHaiM3a 3aTpar |
PE3YNBTATOB AEATEIHLHOCTH IPOU3BOCTBEHHBIX MOAPA3/ICICHHUIA,
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— MHCTPYMEHTAMHU IIJIAHUPOBAHUS W BBINIOJHEHUS MEPOIPUATUH IO TPOHU3BOJCTBY

MPOIYKIIUH.

3. KpaTkoe coaepxaHue JUCIUILINHBI

Monayas 1. BBenenue. OCHOBbI pIHOYHOM IKOHOMHUKHU

DOKoHOMUYecKHe mnoTpeOHOCTH, Onara u pecypcbl. OOIIECTBEHHOE NPOMU3BOJACTBO U
SKOHOMHYECKHUE OTHOIIeHUs. [Iponu3BoiCcTBEHHBIE BO3ZMOXKHOCTH OOIIECTBA U SKOHOMHYECKUMN
BbIOOp. KpuBas mpOM3BOJCTBEHHBIX BO3MOXHOCTEH. 3akoH yObIBaromied mpeaenbHOn
noJjie3HOCTUM. TpaauioHHas skoHoMuueckas cuctema. CoOCTBEHHOCTh: (OPMBI M MYTH HX
npeoOpa3oBaHus. PbIHOYHBI MexaHM3M crnpoca U npemtokeHus. CoBeplieHHAas U
HECOBEpIICHHAs] KOHKYpeHIMH. CyIIHOCTh U YCJIOBUSI BOSHUKHOBEHUS pbIHKA. BUABI pHIHKOB U
ux crpykrypa. @ynkuun peiHka. ToBap u ero cpoiictBa. Cnpoc M IPENTIOKEHUE HAa PHIHKE.
[Tonsitue «@nactuyHocTh». CoBeplleHHass M HECOBEpIICHHas KOHKYpEeHUUU. MOHOMOUS.
Onurononus. IloHsATMe HaUMOHAIBHOW HSKOHOMHKHM, OCHOBHBIE MaKpPOIKOHOMMUYECKHE
nokazatenu. [loTtpebmenus wu cOepexkenus. [IpomsBoacTBo, 0OMEH ©  pacIpeiciiCHHeE.
[Torpebnenue, cOepexeHne, MHBECTUIIMK TOBAPOB U yciIyr. @UHAHCOBAs CUCTEMa M (PMHAHCOBAS
nojauTuKa oOuiecTBa. Hanoru u Hanoroas cucrema.

MopayJb 2. JKOHOMHYECKHE OCHOBBI YIIPABJICHHS POU3BOACTBOM

[IpeanpusitTie Kak CyOBEKT PBIHOYHOTO XO3SHCTBA. ODKOHOMHYECKHE 3aKOHBI U
0COOEHHOCTHM MX TPOSBICHUS Ha Mpeanpusatur. Ponp  crnenuamucra XUMHYECKOU
IPOMBINUICHHOCTH. [Ipennpustue B cucTeMe pPBIHOYHOM 5SKOHOMHKH. IIpenmpusarue — kak
CyOBEKT ®  OOBEKT TNPEANPUHUMATEIHLCKOW  JEATEIBHOCTH. 3aKOHOJATeNlbHas  0aza
IPEIIPUHUMATENBCKON J1eATenbHOCTH. HopMaTHBHO-IIPABOBBIE aKThl, PETJIaMEHTUPYIOIINE
NeSATeNIbHOCTh mpennpudatus. OpraHu3aloHHO-TIPaBOBbIE  (OPMBI  MPEANPUHUMATEIHCKON
NeSITeIbHOCTH ¥ KpUTEpHH UX BbIOOpa. DopMbl cOOCTBEHHOCTH. BHEIIHAS M BHYTPEHHSAS Cpefa
npennpusaTus. MatepuanbHO-TeXHUYecKass ©0a3a mpousBoiacTBa. ChIpbeBas W TOIUTUBHO-
JHepreTuueckass 0aza XMMHUYECKHX TPOU3BOACTB. IIpoM3BOJCTBEHHAss mporpamMma H
IIPOU3BOJICTBEHHAS] MOIIHOCTh MpeAnpuaTusi. KauecTBo 1 KOHKYpEHTOCTIOCOOHOCTh MPOAYKIIHH.
OKkoHOMHYEecKoe  OOOCHOBaHME BBIOOpPa ChIpbS M TOIUIMBA.  PecypcocOepekeHue.
AJNbTepHATUBHBIE HCTOYHUK CBHIpbS W DJHEPruu. MaTepuanbHO-TEXHUYECKHE PECYPCHI
npeanpustis. OCHOBHBIE MPOU3BOACTBEHHBIC (DOHIBI XUMHUYECKUX MNPEIANPUATHIA: TOHATHE,
KJaccuukanus u cTpykrypa. [loHsTHE U CTpyKTYypa, 1 OLleHKa OCHOBHBIX cpeAcTB. [lokazaTenu
UCIIOJIb30BaHUSI OCHOBHBIX IPOM3BOACTBEHHBIX (OHIOB. M3HOC M amopTH3aius, W OILIEHKa
3¢ ()eKTUBHOCTH HCHOJB30BaHUS OCHOBHBIX IPOMU3BOJACTBEHHBIX (hoHA0B. BocmpouzBoacTso
OCHOBHBIX cpeAcTB. OOOpOTHBIE CpeACTBa NPEANPHUATHS: IOHATHUE, COCTaB M CTPYKTYpA.
Hcrounnku GopmupoBanusi 00OpOTHBIX cpeAcTB. OOopayrmBaeMOCTh OOOPOTHBIX CPEICTB.
Marepuanbpiple 3anacel Ha npeaupustuu. Tpynossle pecypebl npeanpusatrus. Ilepconan
OPEANPUITHS W €ro CTPyKTypa. D(DPEKTUBHOCTh HCIOIB30BaHHUS TIEpCOHAIa W padouero
BpemeHH. [Ipom3BoauTenbHOCT TpyZAa M oruiata Tpyna. OpraHuszainus 3apaboTHOM MIaThl Ha
npennpustTud. I[Ipou3BoAUTENEHOCTh TpyAa: MOHATHE, MOKa3aTeld M METOJbl H3MEpeHUs.
WnpuBuayanbHass W OOLIECTBEHHAs TMPOU3BOAUTEIBHOCTh TpyAa. PesepBol u  (hakTOpHI
MOBBIIICHUS] TPOU3BOJUTENBLHOCTH Tpynda. Dopmbl, CUCTEMBI U pa3Mep OIUIaThl TpyJda Ha
IPENPUSTHH.

Monayab 3. TeXHUKO0-39KOHOMHYECKH A aHAJIM3 HHKEHEPHBIX pPelleHuil

Jloxonpl M pacxoIbl Ha NPOU3BOJACTBO, M PEATM3ALUUI0 NPOAYKIHMHU IPEIIPHUITHSL.
W3nepxku TPOU3BOACTBA MPOAYKIHH (CEOECTOMMOCTH), MNPUOBUIb, PEHTA0EIBLHOCTh U
neHooOpasoBanue. IloHsTHe 3arpaThl Ha MPOU3BOACTBO U  PEAIN3ALUIO  MPOIYKIIHU
(cebecrommocTh). Buapl u 3HaueHue kiaccudukaruu 3arpar. CTpykTypa 3aTpar Ha
IPOU3BOJCTBO M PEATU3ALUI0 NPOAYKUUU. TEXHHMKO-3KOHOMMUYECKHUN aHaJu3 HHKEHEPHBIX
pemenuii. OCOOEHHOCTH pacueTa 3aTpaT Ha MPOM3BOACTBO U peaTH3aLHUI0 NPOAYKIUU B
KOMIUIEKCHBIX IMpou3BoAcTBax. (OCHOBHBIE IIyTM CHIKEHHUS 3aTpaT Ha IPOU3BOACTBO
npoaykuuu. Jloxoasl mpennpusitusi. [lonstue mpuObUIM U 10X0/Aa MPEANPUATUS, METOIBI HX
pacuera. PeHrabenbHOCTh, €€ BHUABI M MeTOAbl pacyera. [lyTW TOBBIICHUS NPUOBUIM |

108



peHTabenbHOCTH Ha mnpeanpusaTusx. LleHooOpasoBanue u 1ieHoBas mnosuTHka. lleHa Ha
NOPOAYKIMIO M HPUHIMINBI LIeHOOOpa3zoBaHusA. Bunbel neH. CTpykTypa L€HBI, cCHCTEMa ILEH.
B3aumocBs3u 1neH u wusgepkek. llenoBas monuTuka. Pa3paboTka 1IEHOBOM CTpaTerum.
@DUHAHCOBO-KPEUTHBIE OTHOUICHUs NPENNpUATHI M cucreMa HanoroobOsoxxenus. Ilonstue,
COCTaB M CTPYyKTypa ¢uHaHCOB mnpeanpuatus. [IpuHumnel Hamoroobmoxxenus. Hamorm u
IUTaTE)KU, YCTAHOBJIEHHBIE 3aKOHOJATEIbCTBOM: BHJIbl, CTABKH, OOBEKTBHI HAJIOrOOOJOKEHUsS U
CPOKH YILIAThI HAJIOTa B OFOJIKET.

4. O0beM y4eOHOI TUCUMIIIIMHBI

. B 3auetHbIx B akanmem.
Bun yueGHOM paboThI
€AMHULIAX qJacax
OO01mas TpyA0eMKOCTh JUCIUTITUHBI 3 108
B tom umnciie Ha 00y4ueHue 3 108
AyZIUTOpPHBIE 3aHATHSL: 1,33 48
Jlexum 0,44 16
[IpakTuyeckue 3aHATHS 0,89 32
Jlaboparopabie paboThI - -
CamocrosiTenpHas pabora: 1,67 60
PacuerHo-rpaduueckue padboTb 0,56 20
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,56 20
[TonroroBka K 1a00paTOpHBIM paboTam - -
Hpyrue BUJIbI CaMOCTOSATEJIbHOMN 0,56 20
JESATETbHOCTH
ITonroroBka u caaya 3K3aMeHa - -
Bug nToroBoro KOHTpoJIs: 3adeT ¢ OIEHKOU
Bux yueGHO# paboTE! B 3ageTHbIX B acrp.
€AMHULIAX qJacax
OO01mas TpyA0eMKOCTh JUCIUTITUHBI 3 81
B tom umciie Ha 00y4ueHue 3 81
AyIUTOpHBIE 3aHATHSL: 1,33 35,91
Jlexum 0,44 11,88
IIpakTyeckue 3aHATUA 0,89 24,03
JlaGopaTopHble pabOThI - -
CamocrosiTenpHas pabora: 1,67 45,09
PacuerHo-rpadudeckue paboTsl 0,56 15,12
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,56 15,12
[TonroroBka K 1a00paTOpHBIM paboTam - -
Hpyrue BUJIbI CaMOCTOSATEJIbHOMN 0,56 15,12
JESATETbHOCTH
[ToaroroBka u cada 3K3aMeHa - -
Bug nToroBoro KOHTpoJIs: 3adeT ¢ OIEHKOU

AHHOTamusA padoyeld MPOrpaMmMsbl JUCHHUILIHHDBI
«JJIeKTUBHAS JUCUMILIUHA 10 pu3nyeckoil KyJabType U cnopry» (b1.B.12)

1. Heap DMCHUIUVIMHBI — OBJIAJCHHE CUCTEMON MPAKTHUYECKMX YMEHHM M HAaBBIKOB,
o0eCreynBaloOIUX  COBEPIICHCTBOBAHUE  NCUXO(U3MYECKHX  CHOCOOHOCTEH;  pa3BUTHE
CIOCOOHOCTEH HCIOJIb30BaTh pa3zHooOpa3Hbie (GOpMbl (U3UYECKON KyJIbTYpHI, CIOpTa U
Typu3Ma IJii COXPaHEHUs W YKPEIJICHUS CBOErO 370POBbS U 3J0POBBS CBOUX OJIM3KUX B
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MOBCETHEBHON JKM3HM W TPOPECCHOHATBHOU AESITeNbHOCTH; (HOPMUPOBAHHE MOTHBAIIMOHHO-
[EHHOCTHOTO OTHOIIEHUS K (U3NYECKON KyJIbType, (U3MUEeCKOMY COBEPILIEHCTBOBAHUIO U
CaMOBOCITUTAHUIO, YCTAaHOBKAa Ha 3J0POBBIA 00pa3 >KWU3HMU; OOyUYEeHHWE TEXHUYECKHUM U
TaKTUYECKUM IIPUEeMaM OJIHOTO U3 BUOB CIIOPTA.

2. B pe3yabrare wu3yYeHUsl AUCHHUILUIMHBI O0y4Yawluiicds N0 mporpamme
CIeNNATUTETA JOJIKEeH:

Obaadoame CIeqyIOMUMA KOMIETSHITHSIMU:

—  CIIOCOOHOCTBIO K CaMOPa3BHUTHUIO, MOBBIIMICHUIO CBOEH KBalM(UKALMKM U MacTepCTBa,

CIOCOOHOCTBIO CaMOCTOSITETIHHO MPUMEHSATh METOJBI U CPEICTBA MO3HAHMS, O0YUYCHUS U

CAaMOKOHTPOJISI [UIsl MPUOOpPETEHUs HOBBIX 3HAHMW M YMEHHUH B OOJACTH TEXHUKU H

TEXHOJIOTUHU, MATEMATUKH, ECTECTBEHHBIX, TYMAHUTAPHBIX, COIUATBHBIX K SKOHOMUYECKUX

HayK, B TOM YHCIIE B HOBBIX OOJIACTSIX, HEMOCPEJCTBEHHO HE CBS3aHHBIX CO Cdepoii

npoeCCHOHANTLHON  JESITETbHOCTH, PAa3BUTUS COLMAIBHBIX ¥ MPO(eCcCHOHATHHBIX

komrereHiuit (OK-10);

—  CIIOCOOHOCTBIO UCIOJIB30BaTh METOABI M CpeAcTBa (DM3MYECKOW KYIBTYpPBI IS

VKPEIJICHUsI 370POBbSl U JOCTIKEHHS JOJDKHOTO YPOBHSI TOJHOIICHHOW COIMAIHOM M

npodeccronanbHO# nestenbHocTH (OK-14);

— CMOCOOHOCTBIO K Opranu3auu padotsl noguuHeHHbIx (ITK-13).

Snamu:

—  HAY4YHO-IIPAKTHYECKHE OCHOBBI (PU3NYECKOM KYIbTYPHI U CHOPTA;

—  COUMaJIbHO-OMOJOTMYECKHE OCHOBBI (PM3UYECKON KYIbTYPHI U CIIOPTA;

—  BIMSHHE O3JJOPOBUTENIbHBIX CHUCTEM (PU3MYECKOrO0 BOCHHUTAHHUS Ha YKpPEIJICHHUE

310pOBbs, TPODUIAKTHKY MPO(ecCHOHANBHBIX 3a00JIEBAHNN U BPEIHBIX MPUBBIYEK;

— cmocoObl  KOHTPOJS M OLUEHKM (U3WYECKOTO Pa3BUTHA U (PU3HUECKOU

MOJITOTOBJICHHOCTH;

— TpaBuiia U CIOCOOBI MJIAHUPOBAHUS MHIWBUIYATbHBIX 3aHATHI pa3iINuHON LiejaeBon

HAIPaBICHHOCTH;

— cnoptuBHbie Tpaguuuu MXTU-PXTY um. [I.1. Menaeneena.

Ymemu:

—  BBINOJHITh UHIUBUAYATHHO MO0OpaHHBIE KOMIUIEKCHI M0 (U3MUYECKON KYIbType U

pa3IMYHBIM BUIaM CIIOPTA;

—  OCYILECTBJISATH CaMOKOHTPOJb 3a COCTOSHHEM CBOEro OpraHu3sMa U coOJoiaTh

MIpaBWJIa TUTUEHBI U TEXHUKHU 0€30MacHOCTH;

—  OCYILECTBIATH TBOPYECKOE COTPYAHHYECTBO B KOJUIEKTHBHBIX (opMax 3aHATHHA

(bu3nUecKoil KyIbTypoil U CIIOPTOM;

—  BBINOJHSITH IPUEMBI 3aIIUTHl U CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAXOBKH.

Braoemn:

— CpeIACTBaMH M METOJAMU YKPEIUICHHUS WHAMBHUIYaIbHOTO 3I0POBbS, (PU3UIECKOTO

CaMOCOBEPILIECHCTBOBAHMUS;

— JIOJDKHBIM ~ ypOBHEM  (PU3UYECKOW  MOATOTOBICHHOCTH, HEOOXOTUMBIM ISt

KaueCTBEHHOTO YCBOCHHsI PO(ECCHOHATBHBIX YMEHUI U HaBBIKOB B IpoIiecce 00yIeHUs

B By3e, I oOOecredeHus TMOJHOICGHHOW COIMMaIbHOM ¥ TpodecCHOHaTbHOM

JesITeIbHOCTH MOCTIe OKOHYaHUS YU4eOHOTO 3aBeICHUS;

—  TEXHUYECKHMMU M TAKTUYECKUMHU HaBBIKAMH B OJJHOM U3 BHJIOB CIIOPTA.

3. KpaTkoe coaep:xaHue TUCUUIIIHHBI

Kypc mucuunnuabl « OJEKTUBHBIC NUCIUIUIMHBI 1O (U3WYECKON KYIBTYype U CIIOPTY»
peanu3yeTcsi yepe3 BapUaTHUBHBIA KOMITOHEHT (dJICKTUBHBIA Momynb) 328 akad. yacoB / 246
acTp. 9acoB (BHUJI CIIOPTa MO BEIOOPY CTYJCHTA), B 3a4ETHBIC €IUHULIBI HE IEPEBOTUTCS, SBIISICTCS
00s13aTeILHBIM JIJIS1 UCTIOTHEHUS TIPH OYHOU (hopme 0OyueHus..

[IporpamMma paccuuTaHa Ha W3YYECHUE AUCIHUILIMHBI «DJIEKTUBHBIC JUCHHUIIIMHBI IO
¢uznyeckoil KylnbType M CHOpPTY» B TEUEHHE IIECTH CEMECTPOB W MpeANoiaraeT, 4ro
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oOyyaromuecss MMEIOT TEOPETHYECKYIO IOATOTOBKY B 00JacTH AUCHUILIUHBI «DHU3ndeckas
KylIbTypa M CHOPT», 3aKaHUYMBAETCS 3a4e€TOM B KOHIE Kaxkzaoro cemectpa. Kontpoib
yCIIEBAEMOCTH CTYAEHTOB BEJETCS 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOM CUCTEME.

IIpakTuyeckue 3aHATHS.

[TpakTryeckuii pasaen mporpaMmbl peaan3yercss Ha y4eOHO-TPEHUPOBOYHBIX 3aHATHAX B
y4eOHBIX TPYIIax Mo o0Iiei GU3NIecKoi MOAr0TOBKE HIIA 110 BEIOPAaHHOMY BHUY CIIOPTA.

[IpakTHyeckue 3aHATUS TIOMOTAIOT MPHUOOPECTH OMBIT TBOPYECKOH IMPaKTHUECKOU
NESITEIbHOCTH, Pa3BUBAIOT CaMOCTOSITENILHOCTh B (DU3UYECKOM KyJIbType U CHOpPTE B LENSIX
JOCTIDKEHUSI  (DPM3MUECKOTO COBEPILEHCTBA, IOBBIMLAIOT YPOBEHb (PYHKIMOHAIBHBIX H
JBUTATEIBbHBIX CIOCOOHOCTEH, HANPaBIEHHO (POPMHUPYIOT KaueCcTBa U CBOMCTBA TMUHOCTH.

[IpakTuyeckuii pasfen BKIOYaeT B ceds moapasfenbl: 1Mo olmel  (gusnueckont
noarotoBke (ODII) u cnenuanbHOM Pu3nueckor MoAroToBKe 1Mo Buaam cropra (CPIT).

Y4eOHO-TPEHUPOBOYHbIE  3aHATUS ~ 0a3UpyOTCSs HA  IIHPOKOM  HCIOJIb30BAaHHUU
TEOPETUYECKUX 3HAHUN U METOJUYECKHX YMEHUH, Ha NMPUMEHEHUH pPa3HOOOpa3HBIX CPE/ICTB
($u3uUecKoil KyIbTyphI U CIIOpPTA.

VYnensercs BHUMaHUE BONPOCAM IMPOBEIECHUS COPEBHOBAaHMM (MpaBHJIa COPEBHOBAHUH,
cucTeMa pO3BITPHILICH, OrpeeieHue nodeauresneid, 000py10BaHHE U MHBEHTAPb).

Kputepuem ycnemHocTH ocBOeHUS y4eOHOro mMaTepuasa SBJISETCsl IKCIEpTHas OLEHKa
IPEMNoJIaBaTeNsl, YUUTHIBAIOIIAS pecyiapHOCb Noceujeus 00A3amenbHblX Y4eOHbIX 3aHAMuUl,
BBITMIOJTHEHHE YCTAHOBJICHHBIX HAa JAHHBIA CEMECTP KOHTPOJIBHBIX HOPMATHBOB (TE€CTOB) OOIIEH
¢u3nUecKoil M CIOPTHBHO-TEXHUYECKOW TIOATOTOBKH [UIS OTACIBHBIX TPYII pa3iudHON
CIIOPTUBHOM HAIIPaBICHHOCTH.

Mopayas 1. OcHOBBI IIOCTPOEHHSI 0310POBUTENbHON TpeHHMpPoBKH. Teopermyecko-
MeTOAHYECKHE OCHOBbI QU3MUYECKOH KYJbTYPbI U CHIOPTA.

l. O310poBuTENIbHAS HANPABICHHOCTh — KaK BaKHEHIIUI MPUHIUI CUCTEMBI (PU3NYECKOTO
BocriuTanust. OCHOBBI TOCTPOEHUS 03/I0POBHUTEIILHON TPECHUPOBKH.

2. CDI/I3Ky.]'II>TypHO-O3,Z[OpOBI/ITeJIBHLIe MCETOAUKHU U CUCTCMBI.

3. OrneHka COCTOSIHUSL 370pPOBbS M (DU3UYECKON IMOATOTOBICHHOCTH 3aHUMAIONTUXCS

¢u3nuUeCcKoil KyIbTypOil U CIIOPTOM.

Monayab 2. JIBurarejbHble BO3MOKHOCTH 4eJIOBEKA — BOCNUTAaHUE (U3MUEeCKHX
kavecTB. BOCK I'TO.
1. [TosiBnenue u BHeapenue komiekca ['TO
2. Bocnuranue ¢usndyeckux kauecTB oOyyaromuxcsi (OTAENIbHbIE KaueCTBEHHbBIE CTOPOHBI
JIBUTATENIbHBIX BO3MOXKHOCTEH UelloBeKa).

Mopayas 3. MeToanka oOpraHM3anuy U NPOBeJeHHUs] CIOPTUBHBIX COPEBHOBAHMI H
Gu3KYyILTYPHO-MACCOBBIX MEPONPUSITHIA.
l. XapaKTepuCTUKA CIIOPTUBHBIX COPEBHOBAHUN U (PU3KYIBTYPHO-MACCOBBIX MEPOIPHUATHIA.
2. ®enepanpublii 3akoH oT 04.12.2007 Ne 329-03 «O ¢usndeckoit KyiabType U CIIOPTE B
Poccuiickoit ®enepaunny». OpraHuzanus CHOPTUBHBIX MEpONpUITHH. VIHBEHT-MEHEIKMEHT B
CIIOpTE.
3. OcHoBHbIE TIOHATHUS 3THKH criopta. Fair Play. Ilpodunaktika HapymeHud CriOpTUBHON
stuku (0opbOa ¢ qonmHroM B criopte). BAJIA.

4. O0beM y4eOHOH TUCHUILINHBI (BADHUATUBHbIN KOMIIOHEHT)

B CemecTphl
Bun yaeOHO# paboThI aKaJieM. I II III v A" VI
gacax

OO0masi Tpy10eMKOCTb M CHUILIHHBI O 328
Y4eOHOMY IJIAHY
Konrakthas pa6ora (KP): 328 32 66 66 66 66 32
[Ipaktuueckue 3ausarus (I113) 328 32 66 66 66 66 32
Bua uToroBoro KOHTpoJIs: 3a- 3a-
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3a4er / IK3aMeH yer 4yeT
B actp CemecTpbl
Bun yueGHOM paboThI qacax I II I v v VI
OO0masi Tpy10eMKOCTb M CHMILIHHBI O 246
Y4eOHOMY IJIAHY
Konrakthas pa6ora (KP): 246 25 49 49 49 49 25
[Ipaktuueckue 3ausarus (113) 246 25 49 49 49 49 25
Bua uToroBoro KOHTpoJIs: 3a- 3a-
3a4eT / IK3aMeH 4yer yer
AHHOTanuA padoyeid NPOrpaMmbl AUCHUNIHHBI
«KuHeTHKa M MeXaHU3MbI PaAHAIHOHHO-XUMHYeCKUX npoueccon» (b1.B.13)
1. eap JAUCHUMIVIMHBI — TIOBBIIICHHE OOIIEHAYYHOH M  METOJOJIOTHYECKOM

KOMIETEHIMH OyayluX CIEUUaIiuCcTOB B 00JACTH ONpENENICHUs HANpaBJIEHUS U MEXaHHU3MOB
paAMaIMOHHO-XUMHYECKUX TPEBpAIICHUN, a TaKXKe OMpPEIeTICHHUs] KOHIICEHTPAIIMH PEarcHTOB,
MOIIHOCTH TIOTJIOIIEHHOW [03bl, BBEIEHUS H00AaBOK U T.A. A 3(G(EKTUBHOTO MPOBEACHUS
IPOIIECCOB MPH ACHCTBUN MOHU3UPYIOIIETO U3ITyYEHUSI.

2. B pe3yabrare wu3ydeHusl [AUCHUIUVIMHBI O00y4YawIUMiicd MO mporpaMmme
CIeHHATUTETA T0JIKEH:
0b1a0amsy CIETYIONTUMU KOMITETCHIIHSIMU:

- CIIOCOOHOCTBIO MCIIONB30BaTh MaTeMaTHUECKUE, €CTECTBEHHOHAYYHbIE U WH)KCHEPHbIE
3HAHMS I pelIeHus 3a1a4 cBoeil nmpodeccuonansuoi aestenpHocTr (OITK-1),

- CIOCOOHOCTBIO MCIOJIB30BaTh METOJIBI MaTeMaTHYECKOTO MOJICIUPOBAHUS OTAEIHHBIX
CTaJAui W BCEro TEXHOJOTMYECKOro Ipolecca, K IMPOBEACHHUIO TEOPETHYECKOr0 aHalu3a u
AKCIIEPUMEHTAJIbHON IpoBepke aaekBaTHOCTH Mojenu (OI1K-3),

- CIIOCOOHOCTBIO paboTaTh C HAYYHO-TEXHHYECKOW M TMATCHTHOW JIMTEpaTypod U
UCTIOJIb30BaTh TOJYYEHHYI0O HMH(OPMAIMIO TPU OCYLIECTBICHHM CBOEH mNpodeccHoHaIbHON
nesitensHOCTH (OIIK-4).

- CIIOCOOHOCTBIO aHAJIM3UPOBATH TEXHOJIOTHUECKUH MPOIECC, BBISBIATH €0 HEJOCTATKH
1 pa3pabaThiBaTh MEPONPHUATHS 10 ero coBepiieHcTBOBaHMIO ([1K-3),

- CIIOCOOHOCTBIO K pa3paboTKe TIJJAHOB M TPOTPaMM TPOBENEHHsS HAay4HO-
HCCJIEI0BATENbCKUX pa3pabOTOK, BEIOOPY METOIO0B U CPeACTB pemeHust HoBbIX 3amad (I1K-9).

- CIIOCOOHOCTH OIIGHUBATh paauanoHHble 3()(EKTbl B3aUMOACUCTBHUS H3ITyUCHHS
BBICOKOM SHEpPrMHM C BEIEeCTBOM, HCIOJIb30BaTh WM MHUHHUMH3UPOBATH IMOCJEICTBUS 3ITOTO
B3aumozeiicteus (IICK-5.1),

- CHOCOOHOCTh K YCOBEPIIEHCTBOBAHHIO U pa3paboOTKe paguallMOHHO-XUMHYECKUX
TEXHOJIOTUYECKUX TPOLIECCOB C MOJYYEHHEM HOBBIX WM MOJU(PHUIMPOBAHHBIX MAaTEPUANIOB C
yaydmeHHbIMU cBoiicTBamu (IICK-5.2),

- CHOCOOHOCTh OIICHMBATh PaJUAIlIOHHYIO YCTOMYMBOCTH Pa3jIMYHbIX MAaTE€pPHAOB U
pa3pabatbIBaTh mporecchl 3amuThl 3Tux Matepuanos (IICK 5.3).
3namo:

- METOJBI ONMMCAHUS KUHETUKU PAJUKAIBHBIX M IIETHBIX PEaKIUil, MPUYUHBI 0OpHIBA
Henw,

- ypaBHeHUSI (OpPMATbHONW KUHETHKU U KUHETHKH CIIOXKHBIX, LEMHBIX, T€TEPOTreHHBIX,
(OTOXMMHUYECKUX, PaJUallMOHHO-XUMHUYECKUX PEaKLnii;

- OCHOBHBIE TEOPUH TOMOTEHHOT0, TE€TEPOT€HHOTO 1 (DEPMEHTATUBHOTO KaTajan3a
Ymemy:
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- IJIAHUPOBATh W TMPOBOJAUTH PATUANMOHHO-XMMHUUYCCKHE HCCIICAOBAHUS, OMPEACIATH
KOHIICHTPAllMd  MPOJYKTOB paJHMOJiM3a W PACCUYMTHIBATH PAJMAINMOHHBIA  BBIXOA  TIO
OKCIICPUMCHTAIBHBIM JJAHHBIM, YCTAHABIMBATH MEXaHU3MbI PaIHAIIMOHHO-XUMHUYCCKUX PEAKIIHA
(TICK 5.1-5.3)

- pemiaTh ypaBHEHHUS M CUCTeMbl NU(G(EpPCHIMANIBHBIX YPAaBHEHUIH MPUMEHHUTEIBHO K
peaNbHBIM TpolleccaM, IPHMEHITh MaTeMaTHYeCKHe METOAbI MPH PEIICHUH THIOBBIX
poheCcCHOHANBHBIX 3a]1a4;

- TPOTHO3MPOBATh BIUSHUE PA3IUYHBIX (PAKTOPOB HAa pPABHOBECHE B XHMHUYCCKUX
peaKIusIX, ONPENeisITh HAMpPABICHHOCTh IMpoILEcca B 3aJaHHBIX YCIOBHSX, YCTaHAaBIUBAThH
IpaHUIBl O0ylacTell ycTOHYMBOCTH (a3 B OJHOKOMIIOHCHTHBIX M OWHApHBIX CHCTEMax,
OTIPENIENIATh COCTaBbl COCYIICCTBYIOIMUX (a3 B OMHAPHBIX FETEPOrCHHBIX CUCTEMaX;

- COCTaBJIATh KHHETUYCCKUE ypaBHEHUS B MU PepeHInanbHON U HHTETpaTbHON (hopmax
JUIE KUHETHYECKU TPOCTBIX PEAKIUil M MPOTHO3UPOBATh BIIMSHUE TEMIEPATypbl Ha CKOPOCTb
mporiecca.

Braoemns:
- HaBBIKAMH OIPEACICHUS CKOPOCTH IMPOIecca, KOHCTAHT CKOPOCTH PEaKIUH Pa3TMIHBIX
MOPSIIKOB TI0 Pe3yJibTaTaM KHHETHYECKOTO IKCIIEPUMEHTA;

- OCHOBaMH (PU3HKO-XMMHYECKHX METOJOB aHalli3a pPaJualldOHHO-XUMHUYCCKUX

peaKuuii.

3. KpaTkoe cogep:kaHue TUCHUNIHHBI

Mooyns 1. Kunemuxa paouayuoHHO-XUMUYECKUX NPOYECCO8

Beenenne. Ilpenqmer u conepkaHue Kypca, HCTOpUS Ppa3BUTHS  paAMallMOHHO-
XUMHUYECKON KUHETUKU. POlIb 0TeUeCTBEHHBIX U 3apyOekHbIX yueHbIX. [lepcrieKTUBbI pa3BUTHA

Pasznen 1. OcHOBHBIE MOHATHUS U ONIPEAETICHUS B PaAUALIMOHHO-XMMUYECKON KUHETHUKE.

['omorenHsle W TETEPOTEHHBIE TMPOLECCH B paavalMOHHOW XUMHH. CKOpPOCTh
XAMHYECKON peakuuu. /[Be 3a7au XMMUYECKOW KMHETHKU. MexXaHu3M XHUMHUYECKOW PEaKIUu.
[IpocTeie (dnMeMeHTapHblE) M MHOTOCTaAMiHbIE peakuuu. KoHEuHble U NPOMEXKYTOUYHbBIE
IPOAYKTHl peakuuii. MeTonbl HM3ydeHUs MEXaHU3MOB PAJAMALMOHHO-XMMHUYECKUX PEaKLMM.
Kunetnueckuii u npyrue wmetonpl. [IpuMepsl NpUMEHEHHsT METOAOB [UISl YCTAHOBJICHUS
MEXAHU3MOB KOHKPETHBIX PaIUallMIOHHO-XUMUYECKHX ITPOLIECCOB.

Paznen 2. DneMeHTapHbIe XUMUYECKHE PEAKIIHH.

OcCHOBHBIE THUIIBI YACTHL], YYAacTBYIOIIUMX B pPaJMALMOHHO-XMMHUYECKUX IPOIECCAX.
Panuanyonnas u xumMuueckasi CTaaus MmpoieccoB. Posib aTOMOB, CBOOOAHBIX pajlKanioB, HOHOB,
MOH-PAIMKAJIOB, BO30YXJIECHHBIX YaCTHIL., JJIEKTPOHOB B PAJAMAIMOHHON CTaJUU PaTUAllMOHHO-
XUMUYECKHX MTPOLIECCOB.

OneMEHTapHBIM  aKT XMMMUYECKOro mpeBpauieHus. Teopus  Olipunra-llonsHu.
Tpancmucconnsiii kodhdunuent. Ero kBaHToHOMEXaHUYECKass TPaKTOBKA. AnnabaTuyeckue u
HeanuabaTHUeckue Mporecchl. BakHOCTh HeanuabaTHUeCKuX NPOIECCOB B paJMAIlMOHHON
xuMud. TyHHENbHBIM d(pdekr. Poab TyHHENpHOro »3¢dexkra B peaknusx 3aXBa4CHHOTO
3JIEKTPOHA B TBEPJOW MaTpHlle. DHTPONHS, SHTAIBINSA U CBOOOIHAS SHEPTUs akTUBAIMK. CBs3b
SHTPONUU AKTUBALMU CO CTEPUUECKUM (AKTOpPOM B TEOPHUH AaKTUBHBIX coynapeHuil. Cas3b
DKCIIEPUMEHTAJILHON YHEPIUU aKTUBALUU C UCTUHHOM SHEPrUeH U SHTAJIBIIMEH aKTUBALIAH.

bumonekynspHsie paguanMoOHHO-XUMUYECKHE peakuuu. Breruucnenune
NPEIPKCIIOHCHIINATBHBIX MHOXHUTENICH M CTePHUECKUX (aKTOPOB METOJOM aKTHBHPOBAHHOTO
KoMIiekca. Poib cpensl B anmemeHTapHOM akte. Kierouneld 3¢(deKT B paguarimoHHO-
XUMHUYECKHX IPOLECCAX.

Pa3nen 3. Crnenudurka KHHETUKH PaTualliOHHO-XUMHUYECKUX PEAKIIUM.
CBSI3I: CKOpOCTI/I XHMH‘-IGCKOﬁ peaKL[I/II/I C paIII/IaI_[I/IOHHO-XI/IMI/I‘-IeCKI/IM BBIXOJ0M.
WNHTerpanbHbIi u nudGepeHIaTbHBINA paguamOHHO-XUMUYECKUE BBIXO/BI.

HpOI/IBBOl[I/ITeJILHOCTB paguallMOHHO-XUMHUYCCKUX allapaToB U HUX CBA3b C pPaaWallMOHHO-
XUMHUYECKUM BBIXOJOM. MOH_[HOCTI) HOFJ'IOH.[@HHOﬁ A03bI U3JIYYCHHSA KaK OJWH H3 OCHOBHBIX
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KMHETUYECKUX [apaMeTPOB paJAHAIlMOHHO-XMMHUYECKUX peakluil. 3aBUCHMOCTb CKOPOCTH
peaKkuy ¥ paJualliOHHO-XUMHUYECKOTO BBIXO/JA OT MOIIHOCTH MOTJIOIIEHHOM J103bl U3JIY4YECHHUS.
[Ipumepsl perieHus 3anay.

Pa3nen 4. @opMalbHO  KMHETHYECKOE  ONUCAHWE  PaJdAlMOHHO-XMMHUYECKHUX
peaxkuuii.

CrexnoMeTpuuecKkue M KHUHETHMYECKHE YpaBHEHMs peakuui. [IpuumHbl HEecoBnageHus
MOJICKYJISIPHOCTH ¥ TIOpSJKA peakluu. YpaBHEHHS MaTepuanbHOro OamaHca. XuUMHYECKas
nepemeHHas. OTHECEHHE KOHCTAHT CKOpOCTeH. PemieHne KMHETHYECKMX ypaBHEHHH B 00IIeM
Busie. Kunernueckue kpussbie. [IpuMepbl paiMalliOHHBIX PEAKIUN, MPOTEKAIOIIUX MO IEPBOMY
nopsaky. Mcnonp30BaHre HOMOTPaMM IIPU KHHETUYECKHUX pacdyeTax peakiui, IpOTEKAUUX 110
NEepBOMY MOPAAKY. Pacuer KOHCTaHT CKOPOCTEH pPEaKLUUU IIepBOro IOPsAKa II0 CBOMCTBAM,
MPOMOPLUUOHAIBHBIM KOHUEHTpAaUU (BBIBOA (OpPMYsbl M MPUMEPHI PACYETOB MO HM3MEHEHUSIM
JUAJIEKTPUUECKON MPOHUIIAEMOCTH, ONITUYECKOU IIIOTHOCTH, JABJIEHUS U T.J1.).

Bpems nosynpeBpalieHuss M CpelHEE BpEMs JKM3HM YaCTHLl B PEAKLUSAX IEPBOTO
nopsiika. PanuanuoHHbIE peakuMH TICEBIONEPBOro Mopsiaka. PaauanimoHHO-XMMHUYECKUe
peakmuu BTOporo mopsiaka. [IpuMepsl HEoOpaTUMBIX peakiuii TpeTbero mopsiaka. Peakum
HYJIEBOTO W JPOOHBIX TMOPSAKOB. PelleHne TUIOBBIX 3aJady M0 OMPEICIICHUI0 TOopsaKa
paaualMOHHO-XUMHUYECKUX PEAKIIUM.

OOpatuMmble  paauallMOHHO-XMMHYECKHE peakiuu. Pacyer CcyMMbl KOHCTaHT II0
CBOMCTBaM, MPOIMOPLHUOHAIBHBIM KOHIIEHTpalusM. Bpems penakcanuu B 00paTUMBIX peaKIusiX.

JuddepeHnnansable  METOIBI  OMPEICIICHUS TOPSAKOB PagHallMOHHO-XUMHYECKUX
peakmuii. Meroasl pacuera ckopocTed. Meton HadainbHBIX ckopocteil. Meton Bant-I'odda.
OKCIEpUMEHTAJIbHbIE METOJbl TOHIKEHHs TopsAnKa peakuuu. HWHTerpajlbHble METOMbI
ONpeETCHUS MOPSIAKOB PEAKIINN.

[TocnenoBarenvHble, NapajieibHble U MOCIEAOBATEIbHO-NIAPAIUICIbHBIE PaIMALIUOHHO-
XuUMHUeckne peakiuu. CUCTEMbI CTEXHOMETPUUECKUX U KHHETHUECKUX ypaBHeHul, TpeboBanus
K HAllMCaHUI0 MEXAHU3MOB CJIOKHBIX ypaBHEHHU. [IOHATHS JIMHEHHO HE3aBUCHMBIX CTAIUU U
KHHETHYECKUX ypaBHEHHH. MaTpuuHoe H300pakeHHE CIIOXKHBIX peakmuii. Pemenue cucrem
KMHETUYECKUX YPaBHEHUU CIOXKHBIX peakuuid. HaxoxxaeHue onTUMallbHBIX MapaMeTpoB IpHU
MOJIYYEHUN IPOMEKYTOUHBIX BEIIECTB. THIBI KMHETHYECKUX KPUBBbIX. [lepmoabl mHAyKIMU U
aBToyckopeHusi. Haxok/ieHne KOHCTaHT CKOPOCTE€H MO KMHETHYECKUM KPUBBIM MPHU MOJIHOM
Habope MOCIeTHUX U B OTCYTCTBHE OHON U3 HUX.

[TapamiensHble pagualMOHHO-XUMHAYECKHUE peakluu. Tpu THIla napajuleabHbIX pEeaKkIuil.
Kunernueckue ypaBHenusi. Kunetmdeckne KpuBble. HaxokaeHWE KOHCTaHT CKOPOCTEM
napajuieIbHbIX PEaKUUid MO SKCIEPUMEHTAIBHBIM JaHHBIM MPU MOJHOM M HETOJIHOM ONMUCAHUU
cuctemsbl. [Ipumepsr pacueroB. [locienoBarensHo-napaienbHble peakiuuu. CocTaBieHUE U
pelIeHne KUHETUUYECKUX YPaBHEHUM, MEXaHU3M PaualliOHHON peakuu TeJIOMEpU3alIH.

OTHOCHUTENbHAS PEaKIHUOHHAS CIIOCOOHOCTh. MeToJ KOHKYPEHTHOW KHHETHKU B
pa3nuuHbIX BapuaHTax. OTHOCUTENbHBIE KOHCTAHTHI U pacyeT Ha UX OCHOBE COCTaBa MPOAYKTOB
B CIIOXKHBIX peakiusax. OmnpeneneHrne MOCIENOBAaTENIbHOCTH CTaJAWM B CIOXHBIX IpOIECCaX.
Mertona oTHOCUTENBHBIX CKOpocTe. KuHeTHueckuit M30TOMHBIN METO/I.

Pa3pnen 5. Meto KBa3uCTAlIMOHAPHBIX KOHIIEHTPALUA B paAMallMOHHON XUMHUH.

OCHOBHbIE TOJIO)KEHHUSI METOJA. Y CIOBUS JIOCTHKEHUSI CTAllMOHAPHOW KOHILIEHTpALUU
IIPOMEKYTOYHOTO MPOJIYKTa B IOCIEIOBATEIbHBIX peakuusx. @DopMmynbl [ pacuera
CTAllMOHAPHOW KOHIEHTPALMK MPOMEXKYTOUHOTO TMPOJAYKTA W BPEMEHU €ro JAOCTHXKEHHUS.
[TonsiTne kBazucTanMoOHapHOCTH. [IpenMyniecTBa 1 HEJOCTATKU METOIA.

IIpuMeHeHne Meroa KBa3HCTALMOHAPHBIX KOHILICHTPALMKM B pPaJMallAOHHON XMMHHU.
[IpeaBapuTenbHbIE pacyeThl BPEMEHU JOCTUKEHHUS U BBIIIOTHUMOCTH YCIOBHM CTallMOHAPHOCTU
B PaJMAIlMOHHO-XMMHUYECKOM J3KcriepuMmeHTe. I[lpumepsl pacuera st  J103UMETPUUYECKON
cucteMbl @puke. Pacyer OTHOCHUTEIBHBIX KOHCTAHT CKOPOCTEM B KOHKYPEHTHBIX PEaKLMSIX
AKIENTOPOB C IPOMEKYTOUHBIMU TIPOTYKTAMHU.
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Paznen 6. Kunernka paavallMOHHBIX pEaKIui, MPOTEKAMIIUX IO pPaguKaIbHO-
LHEMHOMY MEXaHU3MY.

3BeHO U uMHA Uenu. OCHOBHBIE CTAAUU LEMHBIX IPOLECCOB. 3apOXKACHHUE LIETICH.
CpaBHEHHE TEPMHUYECKOr0, BEHIECTBEHHOIO, (POTOXMMHYECKOTO CIIOCOOO0B MHUIIMUPOBAHUS C
paauanMOHHO-XUMUYECKUM. PalnaliMOHHO-XMMHYECKOE MHULIMUPOBAHUE B CIIOKHBIX CMECSX.
[Tonsitne 06 ammutuBHOCTU. CTamus MponoJDKeHMs 1eneil. Peakuuu npucoeanHeHus (pocta),
3aMelleHus (mepenayn), u3oMepusanuu, pacrnajga. KoHCTaHTBI CKOpOCTEH, NMPEIIKCIIOHEHTHI U
SHEPIrUM aKTUBAIMM, 3TUX peakiuii. OOpbIB 1ieneil. JIMHEHHBI U KBaAPaTUYHBI MEXaHU3MBbI
oOpbiBa. OOpBIB HAa TIOBEPXHOCTH PEAKIIMOHHBIX COCYIOB, NMPUMECAX U MHruouropax. OOphIB
nmyreM o0pa3oBaHHs HEPEAKIIMOHHOCIIOCOOHOTO pajukana (auMiIbHBIA OOpbIB). B3auMmHbIil u
MEPEeKPECTHBIM OOpBIBBL. PexomMOMHammss u aucnponopiuonupoBanue. CTaaus pa3BETBICHUS
ueneil. BeipoxkaeHHoe pasBeTBieHue. J[JiIMHA KUHETUYECKOW LMW HEPa3BETBICHHOW ILIEMTHOMN
peakiu U CBSI3b €€ C OTHOIIEHHMEM CKOpPOCTeH OTAENbHbIX CcTaauil. OTIMYUTEbHbIE
O0COOEHHOCTH LIETHBIX PaIMalliOHHO-XUMHUYECKUX MPOLIECCOB.

Kunetrka HeEpa3BETBICHHBIX IIEMHBIX pPEAKIMii. BBIBOJ METOIOM CTaIMOHAPHBIX
KOHIIEHTpAllUid KUHETUYECKOTO0 YpaBHEHHMSI HEPA3BETBICHHON UEMHOW PEAKIHH C JTUHECUHBIM
oOpeiBoM Tiemieil. KuHeTnueckue ypaBHEHHUs B Ciydae aJUTMIBHOTO OOpbIBa. PamnanuoHHBIE
peakmuu npucoenuaenus CCls u CHCl; x oneduHam. 3aBUCUMOCTh paIMallMOHHO-XUMHYECKOTO
BBIX0/Ia OT MOLIHOCTH J103bl U KOHIIEHTPAIlUU PEareHTOB.

Kunernueckue ypaBHEHUA II€HOM HEPA3BETBJICHHOM pEAKIMU C KBaJpaTUYHBIM
0oOpBIBOM IIemei. 3aBUCHMOCTh CKOPOCTH PEAKIUH U PaJuallMOHHO-XMMUYECKOTO BBIXOJa OT
COOTHOILIEHHUSI ~PEareHTOB, MOIIHOCTH  MOTJIOMIEHHOW J03bl  u3nydeHus. OTHeceHue
OKCIIEPUMEHTAIbHOW DJHEPrHMM aKTHBAIlMM B Cliydae U30BITKA OJHOTO W3 pPEarcHTOB.
Pamnanmnonnsie peakiuu npucoeaunaeHus (CCls") k onedunam, Tenomepuzanmu dtriieHa u CCls,
xJiopupoBanus napaduHoB. BEIOOp ONTHMANBEHBIX YCIOBUI CHHTE3a. KMHETHKA KOPOTKOIIETTHBIX
paauialMOHHBIX peakiuil. KuHeTHka HenmHBIX peakiuil ¢ BBIPOXKIECHHBIM pa3BETBICHUEM.
PaguanmonHble peakuuu OKUCICHHS U cylb(ookuciaeHus napadunoB, OmnpeaeneHne KOHCTAHT
CKOPOCTH 3apOKJI€HHUS LIeTIH M BBIPOXKIECHHOTO pa3BeTBieHus uenu. OnpeneneHne KOHCTAHTHI
CKOPOCTH 00pbIBa IIenu. MeTo1 Bpallaromierocs CeKTopa, UMITYJIbCHOTO ()OTOJIM3a U PAIUOIU3A.
MeToapl KOHKYPEHTHOM KHWHETHUKU TMpPU OMNpPENeIeHUH KOHCTAHT CKOpPOCTEeH MPOAOIKEHUS
ueneil. IIpuMeHeHue KOpPpENSLMOHHBIX, COOTHOLIEHUMW I pacyera KOHCTAHT CKOPOCTH H
SHEPruu aKTUBALMHU PATUAIIIOHHO-XUMUYECKUX PEaKIIHi.

Mooy 2. Mexanuzmvl paouayuoHHO-XUMUYECKUX NPOYECCO8

Benenne. O3HakoMJIeHHE ¢ OCHOBHBIMU Pa3/iesiaMH, MOHATUSMHU U COJIep KaHUEM Kypca.
[ToBTOpeHne oOmEeld cXxeMbl paAHoNHM3a BEIIECTB W PACCTABICHHE AKIICHTOB HA CTaJHSIX
paanonn3a, MEXaHU3MbI KOTOPBIX OyIyT U3ydaTbes B TPEX pa3HBIX pa3zenax Kypcea.

Pasmen 1. I'amma-paguonus OWHAPHBIX CHUCTEM KaK CIOCOO0 HM3y4eHHUS MEXaHHU3MOB
paarallMOHHO-XUMHUYECKHUX TPOIIECCOB

Omnpenenenre U crnocoObl MPUMEHEHHS OWHAPHBIX CHCTEM Ui W3YYCHHUS MEXaHH3MOB
paAMallMOHHO-XUMHUYECKUX TporeccoB. OmpeneneHne U (PU3NYECKUX CMBICT BBIPAXKECHUS
KOHIIEHTPAllMi KOMIIOHEHT OMHAPHOW CMECH C TMOMOIIBIO AJIEKTPOHHBIX JIOJIE KOMITOHEHT.
Pacyér snekTpOHHBIX J0J1ei KOMIOHEHT OMHAPHBIX CHCTEM, UCXO0/ U3 00bEMHBIX, MACCOBBIX U
MOJIBHBIX COOTHOILIEHUN KOMIOHEHT U KOHIIEHTPALIMK OJHOTO U3 KOMIIOHEHTOB, BBIPA)KEHHBIX B
MOJISIX 3TOTO KOMIIOHEHTa Ha JIUTP BTOPOro KoMrnoHeHTa. [lopsaok miiaHnpoBaHus, MpoBeACHUS
U 00pabOTKU pEe3yNbTaTOB pPaauojM3a OMHAPHBIX CHUCTEM C IENbI0 ompeneneHus: 3PQPeKToB
nepefaud  XapakTepUCTHK (SHEPTuH, IMOJIOKUTEIBHOTO 3apsifa, CBOOOJHBIX AJIEKTPOHOB,
CBOOOJHBIX PAAMKAIOB) OT OJTHOTO KOMIIOHEHTA KO BTOPOMY.

Tpu cnemuduueckre ob6IacTH IUArpaMMbl CBOMCTBO — JJIGKTPOHHAS JOJS OOJy4EHHOU
OMHAapHON CHUCTEMBI, B KOTOpBIX Haubojiee CHIBHO TPOSBIAIOTCS d(PQEKTh TNepenadn
XapaKTepUCTUK OT OJHOIO KOMIIOHEHTa K Apyromy. CBsi3b MEXAy pagHalliOHHO-XMMHYECKUM
U3ydeHHEeM OWHApHBIX CHCTEM U METOJOM aKIENTOPOB B pPAJUAIMOHHON XHMHH.
Hcnonp3oBaHre TaOMMYHBIX JaHHBIX [0 3HAYEHUSIM MEPBBIX MOTEHIIMAIOB HOHU3AINH, SHEPTUU
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ANIEKTPOHHOTO BO30YXIEHHS, CPOACTBA K JJIEKTPOHY U pa3pblBa XUMHUYECKHX CBs3el B
MOJIEKYJIaX KOMIIOHEHT ISl MpeCKa3aHus HaIpaBlIeHUH U CIIOCOOOB IMepeayl XapaKTepUCTHK
OT OJIHOTO0 KOMIIOHEHTa K JpyroMy B XOJ€ pajguoiu3a OWHAPHOW CHCTEMBI C Ppa3HBIM
COOTHOUIEHUEM KOMITOHEHT.

[Tpumeps! 1 0ObSICHEHHE MATH BUIOB 3aBUCUMOCTEH HaYAJIbHBIX PAaIHallMOHHO-XUMHYECKIX
BBIXOZIOB OT COCTaBa OWMHAPHON CHUCTEMBL: «aIAUTHBHAs MpsMasy), «C MaKCUMYMOM)», «C
OTPULATENIHBIM OTKJIOHEHUEM OT aJAUTUBHON MPSAMOI», «C MOJIOKUTEIBHBIM OTKJIOHEHUEM OT
aJINTUBHOM MPSAMOI», «C OTPULATENBHBIM M MOJIOKUTEIBHBIM OTKIIOHEHUSMH OT aJIUTUBHON
IIPSIMOIN.

Paznen 2. PaguanuionHasi yCTOWYHUBOCTh M PEAKIIMHU MOJIEKYJISIPHBIX U OCKOJOYHBIX MOHOB
OpPTraHUYECKUX BEIIECTB B YCIOBUAX MACC-CIIEKTPOMETPHH B 3aBUCUMOCTH OT pa3HbIX (PaKTOpPOB.

Oco0eHHOCTH 3KCHepuMEeHTa, €IWHUIbI U3MepeHus:, ¢puzndeckue, HU3NKO-XUMHUECKUE U
XUMHUYECKHE CBOICTBA HEOPraHMYECKMX M OPraHMYEeCKHMX MOJIEKYJ] B MAaccC-CIIEKTPOMETPUU
JMEKTPOHHOTO yraapa W (OTO-MOHU3ALMU C TOYKH 3pEHUS CHEHUPHUKU paguarlioHHO-
XMMHUYECKHX MpeBpalleHui BemiecTB. J[Ba OCHOBHBIX cCIOCOOa MPUMEHEHHsS METOJ0B Macc-
CIIEKTPOMETPUM Ul M3YyYEHHs XHMHYECKUX CBOMCTB MOJIEKYJISIPHBIX KaTHOH-PAaJUKAIOB U
OCKOJIOUHBIX HOHOB OpPraHMYECKUX MOJEKyJ. AHalu3 M UHTEPIpPETAalHs Macc-CIIEKTPOB
AJICKTPOHHOTO yJapa OpraHWYecKuX MoJjeKyn. Tabnuuaple u  rpaduyecKkue CroCOOBI
IpEeCTaBICHUs] JAHHBIX Macc-creKTpoB. Cucremartuzanusi U 0a3bl JaHHBIX MAacC-CIIEKTPOB
anexkTpoHHoro yaapa (70 »B) Monekyn HEOpPraHWYeCKUX U OPraHUYEeCKUX BEIICCTB.
ONEKTPOHHBIE COCTOSHUSI MOHOB M IIPOLECCHl IUCCOLMATHBHOM MOHU3ALMU  AJIKAHOB,
anudaTuyecKux  COEAMHEHMH ¢  TeTepoaToOMaMM, apoOMaTHYECKMX  COCOUHEHHH U
reTepoapoMaTudeckuX COeAMHEHUH. Buabpl MOHO- 1 OMMONEKYISAPHBIX Peakinii HOHOB B Macc-
CIIEKTPOMETPUHU M COOTHOUIEHUE CKOPOCTEN 3THX ABYX IPOLIECCOB B 3aBUCUMOCTH OT CTPOEHUS
VOHOB U JaBJICHUS.

Pazgen 3. Peakuuu oTpbiBa aTomMa BOJIOpPOJa CBOOOTHBIMHU paJWKAIAMH B paadalldOHHON
XUMHH C TOUKH 3PEHUSI TEOPUH MEPEXOJHOTO COCTOSHUS.

OCHOBHBIE TIOJIOKEHUS TEOPUH NTEPEXOTHOTO COCTOSIHUS IPUMEHUTENBHO K PEAKLIUN OTPBIBA
aToMa BOJOpOJa CBOOOJHBIMH paJuKalaMd B paJdalMoOHHOW XuUMHU. CHHXpPOHHBIE U
HECHUHXPOHHBIE TOMOJIUTUYECKHE Mpolecchl. Peaknu cBOOOJHO-paUKAIBHOTO 3aMELICHUS B
anupatuueckoM psgy. HeWTpanbHO-, 5K30- M 3HIOTEPMUYECKHE MpOIEecChl. TepMudyecKuit
Croco0 MHUIMMPOBAHUS CBOOOAHBIX paaukaioB. DOTo-xMMHUECKHH CIOCO0 WHULMUPOBAHUS
CBOOOJHBIX paauKaioB. PaguaninOHHO-XMMHMYECKHH CHOCO0 WHUIIMHPOBAHUS CBOOOIHBIX
paaukanoB. MoseKyIsipHO-UHIYLIUPOBAHHBIA TOMOJIU3 KaK COCOO MHUIIMUPOBAHUS CBOOOIHBIX
panukanoB. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIA KaTadn3 Kak CIoco0 MHULIMUPOBAHUS
CcBOOOAHBIX panukanoB. O0IKe 3aKOHOMEPHOCTH MPOTEKAHUS LIEMHBIX CBOOOIHO-PaAUKAIbHBIX
peakimii. Pacuér TeruioBeIX 3()()EeKTOB 3JIEMEHTApHBIX CTAAMNA B PEAKUUAX TaJIOTCHHUPOBAHUS.
OTHOCHUTENBHBIE KOHCTAHTBHI CKOPOCTU peaklnil. BausiHue TEIOBBIX, MOJISPHBIX U CTEPUUYECKHUX
3 PEeKTOB Ha CKOPOCTH CBOOOIHO-PATUKAIBHOTO OTPHIBA aTOMa BOJOPO/IA.

4. O0beM yueOHO# JUCHUIIJIMHBI

Bun yuebHoM paboTh B 3aueTHBIX
B akanmeM. gacax
CAUHHUIIaAX

O0mast Tpy10éMKOCTb JUCUMIIIIMHBI 5 180
B tom umnciie Ha 00y4ueHue 5 180
AyIMTOpHBIC 3AHATHS: 1,78 64
Jlexum 0,89 32
[IpakTrueckue 3aHITUA 0,89 32
CamocTosiTesibHasi padoTa 2,22 80
ITonroroBka u caaya 3K3aMeHa 1 36
Bua utoroBoro KOHTpoJist OK3aMeH —

7 cemecTp
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Bun yaeOHO# paboThI B 3auetHbIxX B acrp. yacax
CAUHHUIIaAX

O0mast Tpy10€éMKOCTh TUCUMILIHMHbBI 5 135

B ToMm uncie Ha oOydyeHue 5 135

AyIMTOpPHbIE 3AHATHS: 1,78 48

Jlexun 0,89 28

IIpakTryeckue 3aHATUS 0,89 28

CamocTosiTeJibHasi padoTa 2,22 60

ITonroroBka u caaya 3K3aMeHa 1 27

Bug utoroBoro KoHTpOISA DK3aMeH —
7 cemecTp

AHHOTanuA padoyeid NPOrpaMmMbl IUCHUNIHHBI
«PanmanuoHHble npoueccsl B siACPHOM peakTope u npupoae» (b1.B.14)

1. eap AUCHMIVIMHBI — TIOBBIIICHHE OOIIEHAYYHOH M  METOJOJIOTHYECKOM
KOMIETEHIIMH OyayluX CIEeUUaIlcToB B O0JACTH PaJUMAllMOHHBIX MPOLECCOB, CBA3AHHBIX C
SIIEPHBIMU  PEAKTOpaMH, CHENU(UKHA PaaU0In3a BOABl B SACPHBIX PEAKTOPHBIX YCTaHOBKAX,
XUMHUYECKHX peakUUd paJuKaldbHBIX MPOAYKTOB pPaauoii3a BHYTPUKIECTOYHOW BOJIBI,
MEXaHHU3Ma MePBUYHOTO PATUOOMOIOTHIECKOTO JCHCTBHS.

2. B pe3yabrare wu3ydyeHusl [AUCHUIUVIMHBI O00y4YawIUMiicd MO mporpaMmme
CTIENHATUTETA JOJIKEH:
0b1a0amsb CIETYIONTUMU KOMITETCHIIHSIMU:

- CHOCOOHOCTBIO HCIIOJIb30BaTh MATEMAaTHYECKUE, €CTECTBEHHOHAYYHBbIC M HH)KCHEPHBIE
3HAHMS I pEIIeHUs 3a/1a4 cBoel nmpodeccronanbHoi nesrenbHocty (OITK-1);

- CIOCOOHOCTH IOOICHHWBATh paJAHANMOHHBIE J(PGEKTHl B3aUMOICHCTBUS H3ITYUCHHS
BBICOKOM SHEpPrHMM C BEIECTBOM, HCIOJIb30BaTh WM MHUHHUMH3UPOBATH IMOCJIEICTBUS 3ITOTO
B3aumoeictBus (IICK-5.1).

3Hams:

- crenupuyeckue 0COOEHHOCTH PAaIMOJIM3a BOABI B SIICPHBIX PEAKTOpax: €€ OOMIbIIOi
o0beM, cMemanHoe oOsydeHue, Beicokas JII[ID saep ormauwm, GonbInol mepemnaj TeMIeparyp,
BIIUSTHUE MPOYKTOB KOPPO3HUH U JIETYIHX MPOAYKTOB JCIICHUSI.

- MEXaHU3MBbI IEPBUYHOTO PATUOOMOTIOTHIECKOTO AeicTBUs u3nydeHui. Bausuaue JII1D na
O6uonornyeckyro 3 PeKTUBHOCTD;

- pOJIb MOHM3MPYIOIIMX U3Ty4eHUIl ypaHa B oOpa3oBaHUM MPUPOTHBIX TEIJIOHOCUTENEH
(yrast u HepTH);

- TOpPOXJIEHHWE ONTUYECKH AaKTHUBHBIX COCAMHEHMH HedTH U3IYyYeHHUSIMH YypaHa,
paccessHHOTO B He(DTEIPOU3BOIAIINX TTOPOIAX;

- nBwxenue ComHeyHo cuctemMbl B ['amaktuke. [lmanerapHbsie OuokatacTpodbl.
Koppensius MaccOBBIX BEIMUPAHUN C TIOXaMH HAKOIUICHHS YpaHa.

Ymems:

- MPOBOJUTH TEOPETHUECKUE OICHKH M PACUEThl PAJHAIIMOHHO-XMMHYECKUX BBIXOJIOB U
KOHIIEHTpalui NpOAYKTOB paaroin3a BOAbI M BOJHBIX PACTBOPOB;

- OIIEHUBATH «BCIIECKW» TEMIIEPATYPHI B IIMOPaxX, 07100aX U KOJTOHKAX MOHU3AIINNL;

- 3aMMCcaTh MEXaHU3MbI 00Pa30BaHUS MOJIEKYISIPHBIX (CTaOUIBHBIX) TPOIYKTOB PaJAHOIN3a
BO/JIBI;

- BBIBOJAMTH YPaBHEHUS MaTepHalbHOTO OaaHca;

- 3aIUCHIBATH MPOIECCHI, TOSBIISIOMIUECS TIPU BRICOKOTEMIIEPATYPHOM PaTUOTH3E.

Braoems:
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- METOJIaMU MaTE€MaTU4YEeCKOr0 MOJEIMPOBAHUS PAJUALIMOHHO-XMMHUYECKHUX IPOLIECCOB B
AJIEPHBIX PEaKTOpax;

- METOIAMU  OIIPENEIECHUS] Ha MEPCOHAIBHOM KOMIIBIOTEPE NapaMeTPOB YypaBHEHUS
paaralMOHHO-TEPMHUYECKON yrieduKaiuy,

- METOJIOM OLIeHKHU AU (y3NOHHBIX KOHCTAHT CKOPOCTH XUMHUUECKUX PEAKIINM;

- HaBBIKAMH PabOThl C HAYYHO-TEXHUUYECKOW JHUTEpaTypoi, CIpPaBOYHHKAMHU U JIPYTUMHU
WH(GOPMAIMOHHBIMU UCTOYHUKAMU (B TOM YKCJIE HA MHOCTPAHHOM SI3BIKE);

- COBPEMEHHBIMHU METOZaMHi 00pabOTKH JTaHHBIX SKCIIEPUMEHTA.

3. KpaTkoe comepxanue Q1 CHUIIIHHbBI

BBenenue

Onpenenenne npeamera. llenu, 3amaum u npeamer Kypca. MecTo Kypca B CUCTEME
00111er0 U XUMHUYECKOT0 00pa30BaHUsI.

Mooy 1. Buovl uonuzupyrowux uznydenul

Nonusupyronue nznydeHus. OOonouku 3emau (atmocdepa, kopa, MaHTus), ConHedHas
cucrema, ['amaktuka. HemocpencTBeHHbIe: OBICTpBIE 3apsDKEHHbIE YacTUIbl. KoOCBEHHBIE:
yIbTpaduoIETOBbIE, PEHTT€HOBCKHUE U TaMMa-JIy4H, ObICTpbIe HEUTPOHBDI.

Mooynes 2. HcmoyHuku uoHUUPYIOWUX U3TYYEeHULL

[IpupoaHble UCTOYHHMKM  3€MHOTO  MPOUCXOXKACHUSA. PannoakTWBHBIE  HYKIIHJBIL.
Pacnpenenenne no nopsAKoBoMy HOMepy. BUbI siiepHBIX NpeBpalieHuil: anbda-, 6era-, ramma-
pacnagel, E-3axBar. PaanoaktuBHble psiabl. CHOHTaHHOE [ENEHHE SAEp M JIeJICHUE MOJ
BO3JICUCTBUEM HEUTPOHOB. YCIIOBUS NPOBEICHUS LIETHOIO ACJICHUs sAep. MacCOBBI CIEKTp
npoaykToB neneHus. COBpEeMEHHBIM HW30TONMHBIM cOCTaB mpupoaHoro ypana (235U/238U =
1/138) u ero »Bomonust Bo BpemeHu. OrneHka Bo3pacta 3emiuu. llpuponaHbie saepHbIC
naneopeaktopel (Oxno, ['abon). Kocmuueckne nyun. XUMHUECKHMH W HM3O0TOMHBIA COCTaB.
Ouneprernyeckuii  crekTp. OObeMHas IUIOTHOCTh SHEpruu. AHM30Tponus, BpemeHHble
Bapuaruu. [IpoucxoxaeHue KOCMUYECKUX Jydeil . OCHOBHbIE UCTOYHUKHU. [‘amakTU4YecKue u
COJIHEYHBIE KOCMHMYECKHE JIy4d. DBHe3eMHble MCTOYHMKH: pajualMoHHble nosica, ConHue,
TEPMOSIICPHBIE PEAKIUU B 3BE37aX, MEX3BE3HbIE W MEXKIUIAHETHBIE 3JIEKTPOMArHUTHBIE ITOJI,
CBEPXHOBBIE 3BE3/Ibl, LICHTP | aJaKkTHKU.

Mooynv 3. Conneynas akmusHoCmb

I'enepanus yckopeHHBIX 3apskeHHbIX yacTull Ha ConHue. ConHeunslii Betep. ConHeuHbIe
KOCMHUYECKHE Jydu. ['eoMarHuTHbIe BO3MylleHUs. Bpemennple mmkiael (11-metHue u mp.).
Paguarmonnstit pou 3emmu (0,1 I'p) u ero cocrapmnstonue.

Mooynv 4. TexnoeenHble UCMOUHUKU UOHUBUPYIOUWUX U3TYYUEHUL

Yckoputenu 3apsHKCHHBIX YacTHII M SJIEPHBIE PEAKTOPhl KaK HMCTOYHHKU OBICTPBIX
3apSKEHHBIX YaCTHULl, HEUTPOHOB, FraMMa-Iydell U PaJUOAKTUBHBIX HYKIIHJIOB, BOZHUKAIOIINX B
XOJI€ SIIEPHBIX peakuuil. 3ameneHe HeUTpoHOB. fAnpa otnaun. Jlenenue saep noxa AeUCTBUEM
OBICTPBIX W TEIUIOBBIX HEUTPOHOB. 3ama3bIBaIONIe HEHTPOHBI. MacCOBBIH CHEKTP OCKOJKOB.
ennas peakuus nenenus. TUIbI SAEPHBIX PEAKTOPOB.

Mooynv 5. Paouonus 600l 6 10epHblX peakmopax.

Bogno-BoasiHble peakTOphl MOJ JAaBICHWEM M KUIsLIMe. BpeMeHHble cTaauu paguoins3a
JKUJIKOM BOJbI. BHYTPUTPEKOBBIM M TOMOTE€HHBIN 3Tanbl. BHYTPUTPEKOBBIE BBIXObI TPOIYKTOB
paguonusza. Bimsuaue JIIID, Temneparypbl M H30TONHOIO COCTaBa BOAbl. BHeTpekoBble
paAMallMOHHO-XMMHUYECKUE peakuuu B oOnydaeMoM oObeMe. YpaBHEHUS HAaKOIUICHHS
ra3oo0pa3HbIX MPOIYKTOB pPATUOJIM3a BOJABI B YCIOBHSX TYpOYJIEHTHOTO NEepeMEIIUBAHMS.
YpaBHEHHE MaTepuagbHOTO OaylaHca paauosiv3a Bojbl. BiusHue MomHocTH 10361 1 JIIID Ha
BBIXOJIbI M CTAIlMOHApHBIE KOHLIEHTpalu. Biansaue cBoboaHOTO Haj Booi oObema. Paanonus
BOJII B pEaKTOpax C KHUIAIIEH BOAOW. YCJIOBUE peaau3alid PaBHOBECHOTO COCTOSHHUSI.
OcobenHoctu paanonu3a 00JbIUX 00beMOB BoJbI. [lonaBieHne paauonan3a KOHTYPHOM BOJIbI
HACBIICHHEM €€ aMMHMakoM U BojoponaoM. [IpenoTBpaienue o0pazoBaHUS KUCIOpOAa U
NEepOKCHIa MAIbIMH J00aBKaMH CHHPTOB. VICHONb30BaHUE SACPHBIX PEAKTOPOB IS
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MPOU3BOJICTBA XUMUUYECKUX COCOUHEHUN. PainallMOHHO-XUMUYECKUN CUHTE3 STUJICHTIIUKOJS C
HCIIOJIb30BAaHUEM SIEPHOTO PEaKTOpa, FaMMa-UCTOYHHUKA U DJIEKTPOHHOTO YCKOPUTETIS.

Mooy 6. Paouayuonno-xumudeckue npespaujenust 8 3eMHou ammocgepe

Bropuunoe xocmudeckoe mznydenue B armocepe. O6pa3zoBanue paauoHykiauaos (14C,
3H). OcHoBHbIE paJMAIMOHHO-XMMHUYECKHE MpOIecChl B arMocdepe: oOpa3oBaHHE OKCHIOB
azora u cepbl, HNO3, paspymenue o30Ha, 1 N20, okucinenne SO2. Pangnonu3 armochepHoro
BO3/yXa (C MPUPOJHBIMU U TEXHOTCHHBIMU MIpuMecsiMu). OCOOCHHOCTH TIOBEICHUST COSTMHEHUN
MPUPOJHOTO U TEXHOTEHHOTO MpoUcXoxaeHus. KucnoTHble 10x1u

Mooyns 7. Paouoauz npupoonvix 00HbIX pACMEOPO8 U €20 2e0XUMUYECKas POJlb

EcTtecTBeHHBIN paguosiv3 MOA3EMHBIX BOJ — TJIOOQIBHBIA Teosorudeckuid mporecc. OH
oOecrieunBaeT: a) TCHEPUPOBAHHE B HEOOXOJAMMOM KOJHMYECTBE OKHUCIUTEICH IJISi OKUCIICHUS
BEIIECTBA 3EMHOM KOpBI; ©0) o00pa3oBaHWE HKBUBAJEHTHBIX KOJUYECTB BOJOPOJA; B)
KOHIICHTPUPOBAHUE TIOJ3€MHBIX BOJHBIX PACTBOPOB BIUIOTH 1O OOpa30BaHHS PACCOJNOB B
JIPEeBHUX MOpojiax pyHAaMeHTa.

Mooy 8. PaduayuoHHO-Xumuyeckas OYUCMKA OMXOOAWUX 2A308 NPOMBIULIEHHBIX
npouzeodcms. Paouobuonozuueckoe oelicmeue UOHUSUPYIOWUX UZTTYYEHULL.

Buonornueckue 3QdexTs, MPOU3BOAMMBIE HOHU3UPYIOIIEH paauanuei. 3akoH
«BBDKUBAEMOCTb — TMOTJIONIEHHAs J103a» JUIsl PEIKO U IUIOTHO MOHM3UPYIOMIMX M3JIy4YECHHUH.
JleranbHass  n103a, Ouonormueckass  3((EKTUBHOCTb, OTHOCHUTENIbHAS  OHOIOrHYecKas
sdpdextuBHOCTh (OBD). PamnanmonHas CTOWKOCTh Pa3UYHBIX OPTaHU3MOB. DKCTpPEMaIbHBIN
xapakrep 3asucumoctu OBD ot JIIID. Pammobuonornyeckuii mapamokc. Monenu mpsiMoro u
KOCBEHHOT'O OMOJIOTHYECKOTO ACHCTBHUSA. PamronpoTeKTOphl U paguoceHcHOonIn3aTopel. IHdexT
XUMUYECKOM 3alllUThl Kak yKa3aHWe Ha JOMUHUPYIOIIYIO pPOJb KOCBEHHOIO JEHCTBUSA
HMOHM3UPYIOIIETO U3IIy4eHHs. 3aTpyIHEHUS paJuKaIbHOM BEpCUN TEOPUU KOCBEHHOTO JIEHCTBUS.
BnytputpekoBas kucinotHocTs. HavalibHast KOIIEHTpAlMsi OKCOHHEBBIX MOHOB B Tpekax. CyTb
TUIIOTE3bl O KHUCIOTHOM JI€MCTBUM W3IydeHUil. B3aumoneiictBue paguonpoTekTopoB ¢ H+-
noHamu. Bo3moxnHas posb H+-MOHOB B KaHUEPOreHHOM [EHUCTBUM U3JIydeHHH. Perenue
PamuoOMOIOTHYECKOTO TMapajJjoKca B paMKaxX KHCIOTHOW THUIOTE3bl. MyTareHHoOe JelCTBHE
U3JTy4YeHUH. Y IBauBaromas 103a. PaguannoHHbiil Myrarenes kak ¢paxtop GopMupoBaHus Gopsl
u ¢ayHbl. Paguanus u aHTpornoreHes.

Mooyns 9. Ponv  uonusupyrowux usnyyenuii 6 npeodOpaz’o8anul  UCKONAeMo2o
Op2aHU4ecKo20 eeujecmsa 8 0cadouHol 00010uKe 3eMHoU Kopul. Konuuecmeennoe onucanue
npoyecca kapbonuzayuu.

JlabopaTtopHble HCCIENOBAHUS M aHAJIM3 HEKOTOPbIX MPUPOJIHBIX SBJICHUA B
MPOUCXOJISIIEM TOBCEMECTHO TMpeBpamieHuu (yrieukanui) HCKOIMaeMOTr0 OpPTaHHYECKOTO
BenlecTBa. KonuuecTBeHHOE omucaHue mpolecca yrieduKalud MNPUPOJHOTO OPraHUYECKOro
BemiectBa. Ypasaenue yriaedpukanuu C = f(T,U,t)

Mooyne  10. Hexomopwie cneocmeus  paouayuoHHO-mepmMuiecko2o MexaHuma
npeoopazoeanus UCKONAEMO20 OP2aHUYECK020 Geuecmad.

CBHIIETENBCTBO JIOCTOBEPHOCTH YypaBHeHMs yrieukauuu. Ilkamel metamopdusma.
MakcumanbpHble  MAJIEOTEMIEPATypbl  YIVIEHOCHBIX  OTJIOXKEHM. Temmeparypa mnopora
He(TeoOpa3oBaHus IS PA3NIMYHBIX Teojiormuecknx 23mox (oT 20 mo 500 muH. JeT).
KonudecTBeHHOE OnUcaHue CTaANAILHOTO COCTOSIHUS yTiei Pypckoro 6acceiina.

Mooyne 11. Anvgpa-uznyuenus Th u U - ecrasnvle hakmopwl 6 3680ar0yuu 21yOUHHO2O
Memanogoe2o gouda

XuMHYecKasi 3BOJIONMS BEIIECTBA B MEXK3BE3AHOM M MEXKIUIAHETHOM MPOCTPAHCTBE U B
3eMHOM atMmocdepe ToOA JAEHCTBHEM KocMHueckux Jyded. OOpa3oBaHHe —ajIMa3HBIX
HAaHOKPHUCTAJVIOB B METEOpUTAX M MbUIEBBIX YacTUIaX. BiusHue KoCMUYeCKHX Jydell Ha
o0pa3oBaHNE OPraHUYECKUX BEIIECTB B MEXK3BE3/IHBIX MBUTMHKAX, B YACTHOCTH, HA JIOTNIAHETHON
craguu pa3Butus ConHedyHol cucteMbl. CToakHOBEHHS] COJIHEYHON CHCTEMBI C MEK3BE3IHBIMU
obOnakamMu Kak (aKTop, TUMHUTHPYIOIIUNA BpEMs DBOJIOIMHU BBICIINX OPraHM3MOB Ha 3emile.
ONOXH UHTEHCUBHOTO YPAaHOHAKOIUICHUS HA 3eMJIe.
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Mooyne 12.  Ypanonocnocme negpmenpouzeo0awux nopoo u ONMuyeckas axKmueHoCmb
Hepmell. [Ipobrema npoucxoxrcoenuss OUOMONEKYIAPHOU 20MOXUPATbHOCTIU

PaguanmoHHO-XMMUYECKHE TPOIecCChl B HedTenpou3BoOIAmmX mopoaax. Onruueckas
aKTHBHOCTh HE(PTH H BO3paCT HEPTEHPOU3BOAAIICH MOPOJAbl. B3phIB CBEpXHOBOM Kak
BEPOSATHBII UCTOYHHK XUPATHLHOTO BO3ACHCTBHS B KOCMHUYECKOM CIICHAPUU BO3HHUKHOBEHUS
*u3HU. [loTOKM J1eBOMOJNSPU30BAHHBIX JJEKTPOHOB OT pacmaja HEHUTpOHOB U sjep,
UCIyCKAaeMbIX TIPU B3PHIBE CBEPXHOBOH. XwupaiabHas aCHMMETPHUsS OPraHMYEeCKHX MOJICKYT B
MPOTOCOJIHEUHOM  oOnake. Bo3aeicTBue 2JIEKTPOHOB OT  OJIM3KOM  CBEPXHOBOM  Ha
IPOTOCOJHEYHOE 00JIaKO.

4. O0beM yueOHOM JUCHMIIJIMHBI

. B 3aueTHBIX B akagem.
Buj yueOHoi padoThI
eIMHUIAX yacax
O01masi Tpy10eMKOCTb JUCUMIIIIMHBI 3 108
B ToMm uncie Ha oOydyeHue 2 72
AyIMTOpPHbIE 3aHATHS: 0,9 32
Jlexun 0,45 16
[IpakTueckue 3aHsATHS 0,45 16
JlabopaTopnbie pabOThI - -
CamocrosiTesbHasg padora: 1,1 40
Pacuerno-rpaduueckue paboTsl -
ITonroToBKa K KOHTPOJIBHBIM paboTam 0,55 20
[ToaroroBka k J1abopaTopHBIM paboTam - -
Jlpyrue BUJbI CAMOCTOSITEIIbHOM PabOThI 0,55 20
IToaroroBka u cpaya JK3aMeHa 1,0 36
Bug ntoroBoro KOHTpoJIst OK3aMeH
Br yuebHoii paGoThI B 3aueTHBIX B actp.
eIMHUIAX yacax
O01masi Tpy10eMKOCTb JUCHMIIIIMHBI 3 81
B ToMm uncie Ha oOydyeHue 2 54
AyIMTOpPHbIE 3aHATHS: 0,9 24
Jlexum 0,45 12
IIpakTrueckue 3aHATHUs 0,45 12
JlabopaTopubie pabOThI - -
CamocrosiTesbHas padora: 1,1 30
Pacuerno-rpaduueckue paboTsl -
[TonroToBKa K KOHTPOJIBHBIM paboTam 0,55 15
ITonroroBka K 1a00paTOpHBIM paboTam - -
Jlpyrue BUbI CaMOCTOSITENLHON pabOThI 0,55 15
IToaroroBKa M caaya 3K3aMeHa 1,0 27
Bua ntoroBoro KOHTpoJIst OK3aMeH

AHHOTan U padoyeil NPOrpaMMbpl JUCHUIJIMHBI
«Pannanmonnsblie npoueccsbl U annapars» (b1.B.15)
1. Heas aucoMmIMHBI — npuoOpeTeHHe OyAyIIMMH CHENMATUCTAMH OIbITa B
IUTAHUPOBAHUM U IPAKTHYECKOM BBINOJIHEHUH PAcUeTOB PaJAMallMOHHO-XUMHUYECKUX amllapaToB.
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2. B pe3yabraTre u3ydYeHMs AUCHMIUIMHBI OOyYalluiics MO0 MporpamMmme
CIeNNATUTETA JOJIKEH:
061a0ams CIEAYIONUMU KOMIICTCHIIUSMHU:

- CIIOCOOHOCTBIO  HCIOJIb30BAaTh ~ MaTeMaTU4YeCKHWe,  €CTECTBEHHOHAy4YHble U
WH)KEHEPHBIE 3HAHUS JUIS PELIeHNs 3a71a4 cBoel npodeccuonanbHoit nestensHoct (OITK-
1);

- CHOCOOHOCTBIO paboTaTh C HAYYHO-TEXHMYECKOW M TATEHTHOM JUTEepaTypoll u
UCII0JIb30BATh MOJIYYEHHYIO uH(OpPMALIHIO npu OCYIIECTBICHUHU cBoei
npodeccuonanbHon aestenbHOCTH (OITK-4);

- CIIOCOOHOCTBIO  QHAM3UPOBATh  TEXHOJOTMYECKUW TPOIECC, BBISABIATH  €T0
HEJIOCTAaTKU U pa3zpalaThiBaTh MEPONPUATHS 110 ero coepuieHcTBoBaHMO ([1K-3);

— CIIOCOOHOCTHIO K MPOBEACHUIO aHAIM3a TEXHUYECKUX 3aJaHUil Ha MPOEKTUPOBAHHUE U
MIPOEKTOB C YYETOM CYUIECTBYIOLIEr0 MEXAYHAapOAHOTO WU HAIMOHAJIBHOTO SIEPHOTO
3akoHozarenbeTBa (I1K-18);

— CIIOCOOHOCTBIO K TIPOBEJCHHMIO MATEHTHBIX HCCIIEIOBAaHUN C IIefibl0  o0ecredyeHus
MaTeHTHON YMCTOTHI HOBBIX MPOEKTHBIX pemenuid (ITK-19);

— CIIOCOOHOCTBIO K pa3pa0OTKe HOBBIX TEXHOJOTHYECKHX CXEM Ha OCHOBE Pe3yJbTaTOB
Hay4yHO-HccienoBaTenbekux padot (ITK-20);

— CIIOCOOHOCTBIO HUCHOJB30BaTh CPEACTBA ABTOMATU3ALMU TPHU IOATOTOBKE MPOEKTHOM
nokymenTauu (I1K-21);

- CIIOCOOHOCTBIO K 0€30MmacHOMY IMPOBEIEHUIO, KOHTPOJIO, YCOBEPIICHCTBOBAHUIO U
pa3zpaboTke paJuallMOHHO-XMMHUYECKUX TEXHOJOTHYECKHX IPOLECCOB C MOIyYeHHEM
HOBBIX WJIM MOJU(PHUIIMPOBAHHBIX MaTepUAIOB ¢ yay4mieHHbIMU cBoiicTBamu (ITICK-5.2);

3namo:

— OCHOBHBIE UCTOYHHKN MOHH3UPYIOIIETO U3TYyYEHHUs, UCIOJIb3yeMble B PaIMALIMOHHO-
xumuyeckoi texnonoruu (PXT);

- OCHOBHbBIE TEXHOJIOTHUYECKHE XapaKTEPUCTUKU PATUOHYKIHIOB;

- OCHOBHBbIE TMpaBwia oOecrieyeHus 0OE€30MacCHOCTH  PaAMalMOHHO-XUMHUYECKUX
MIPOU3BO/JICTB;

Ymemns:

- BBITMIOJIHATh PAaCYEThl TEXHOJOTUYECKUX XapaKTEPUCTHK PATUOHYKIUAOB, allapaTos,

OMOJIOTNYECKOM 3aIUTHI;

Braoemy:
- METOJJaMH PacyeTOB PaIMallMOHHO-XUMUYECKUX aIlapaToB.
3. KpaTkoe coaep:xaHue TUCUUIIIHHBI
Cemectp 9

Beeoenue. Ilpenmer u METOIBI paIMAIMOHHO-XUMHYECKOW TeXHOJIoTHU. KpaTkue ncropuueckue
CBeJIeHHUs. 3a/1aud U MECTO Kypca B MOJArOTOBKE CHEIHANINCTA 110 PaAHAllMOHHON XUMUHU.
Mooynv 1. Ocroghbie munvt UCMOYHUKOB, Uchoab3yemvle 8 PXT.
1.1. Hcnonb3oBaHue SACPHBIX PEAKTOPOB Il MPOBEACHUS PATUALUOHHO-XUMHUUYECKHX
cuHTe30B. PacrpeneneHue SHEpruM BBIACISIONICHCS MPU pPEaKUUU JAETCHUS sIep TAXKENbIX
AJIEMEHTOB. BO3MOXHOCTH MCIOJIb30BAaHUSI PA3IMYHBIX BHUJIOB H3JIYYEHHS SIIEPHOTO PEAKTOpa
JUISI THUIUUPOBAHUS PaIMalliOHHO-XUMHUYECKUX MpolieccoB. PanannoHHbIe KOHTYPBI.
1.2. PaanalimOHHO-XMMUYECKUE YCTAaHOBKH C raMMma-UCTOYHUKaMU. OCHOBHbBIE PaIUOHYKIUAbI
ucrionbdyemsl B PXT, MeTonbl uX NOJMydYeHHs. 3aKpbITble HMCTOYHUKHU: OCHOBHBIEC THIIBI,
BO3JeiicTBUS Ha ucTouHWkHA. OOmywarenu, ux kinaccudukamus. PaguanmoHHO-XMMHYECKHE
YCTaHOBKM, UX Kiaccuukamus. PanualnmoHHO-XMMHUYECKHE YCTAHOBKM JUIS  HAy4dHO-
HCCJIEIOBATENILCKUX PAbOT, UX Ha3HAYCHHE, MPUMEphl. PaTualmoOHHO-XUMUYECKUE yCTaHOBKU
JUISL  ONBITHO-KOHCTPYKTOPCKUX paboT, UX Ha3HauY€HUEe, NpUMEphbl. TeXHOIOrnyeckue
paaualMOHHO-XMMUYECKHE amnmnaparbl, UX Ha3HaueHue, MpuMepbl. MeponpHsTHs MO 3alluTe
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paAMaIMOHHO-XMMHYECKUX YCTAHOBOK, HOPMAaTUBHAS IOKYMEHTAIMsl B 001aCTH MCIIOJIb30BAHHUS
MOHU3HUPYIOUIETO U3ITYYECHUS I XUMUYECKUX TPOU3BOCTB.

1.3. PagnalimOHHO-XMMUYECKUE YCTAHOBKH C YCKOPHUTEIISIMH 3JIEKTPOHOB. MeETONIbI YCKOpEHUs
3apsKEHHBIX YacTHIl. Y CKOPUTENN NPsIMOTO IecTBUs. JIMHelHble yecKopuTenu. MHIyKIIMOHHBIE
yckopuTenu. JIMarHocTUKa TMYyYKOB 3apsDKEHHBIX 4YacTUL. TpaHCIOPTUPOBKA MYYKOB
3apsoKeHHBIX YacTull. PaguanonHas 0e30macHOCTh Mpu paboTe Ha YCKOPUTENSIX 3apsKEHHBIX
yactull. [IpukiagHbie MpUMEHEHUs YCKOPUTENIEeH B MEAUIIMHE U MPOMBIILIIEHHOCTH.

Mooyns 2. Pacuemul paouaytionHO-XUMUYECKUX annapamos.

2.1. CootHolleHne MexAy eauHulaMu, ucnosbdyembiMu B PXT. DHeprus unoHU3HPYIOLIETO
W3JIy4CHUS] OCHOBHBIE €IUHULBI W COOTHOIIEHHE Mexay HuMmu. IlornomenHas no3a,
HKCIIO3UIIMOHHAS 71032, SKBUBAJICHTHAS 1032, OCHOBHBIE €IUHUIIBI U1 COOTHOIICHHE MEXKIY HUMH.
AKTUBHOCTh PaJUOHYKIIUJIOB, OCHOBHBIE €IMHMIIBI M COOTHOIICHHE MEXAy HUMH. Pacuer
raMMa-IoCTOSSHHOM paJuoOHYKIIU/IA.

2.2. Pacuer mpou3BOAUTENHHOCTH amnmaparoB. Pacuer MaccoBBIX M JTUHEHHBIX KO3()HHUIIMEHTOB
B3aMIMOJICHCTBHS AJIEMEHTOB, MPOCTBHIX BEIIECTB WM UX cMeceil. Pacder yacTHBIX M 00IIEro
K03 (UIIMEHTOB MOJIE3HOTO AEHCTBUS paArallMOHHO-XMMHYECKOT0 anmnapara.

2.3. Pacuer Ouonoruueckoi 3amuThl. Buasl OMOIOTHUECKON 3aIUTHI. 3alIUTa PACCTOSIHUEM U C
MOMOUIBIO 3aIMUTHBIX 3KpaHOoB. Ilopsaok pacdyera OMOTOTMYECKOM 3aIIMTHI PaHOHYKIHIHBIX
YCTaHOBOK, YCKOpPUTENEH U PEHTTE€HOBCKUX aIIapaToB.

Mooyns 3. Peanusosanmuvie paouayuoHHO-XUMuieckue npouseo0cmaa.

3.1. PagnanuoHHO-XUMHUYECKUN CUHTE3. PaTuanmoHHO-XUMHUYECKIX CHHTE3 OPOMHUCTOTO ATHIIA,
TEJIOMEPOB, AJIEMEHTOPTaHUYECKUX COETUHEHMI; MPOLECChl XJIOPUPOBAHUS, CYIb(POOKUCICHHUS,
CyIb(QOXIOPUPOBAHHS.

3.2. PammanuonHoe MoauQUIMpOBaHHE MaTepuanoB. PaawanmuonHoe MoAu(UIIMPOBAHUE
MOJIUMEPOB, OHMOMOIMMEPOB, HEOpPTaHWYeCKUX MarepuanoB. [lomydeHwe JpeBecHO- U
0eTOHOMOIMMEPHBIX MaTepuanoB. OTBEpKIACHHUE JTAKOKPACOYHBIX MOKPBHITUH.

3.3. Hcnonb3oBaHWE MOIIHBIX HCTOYHHUKOB HOHU3ZUPYIOLIETO W3IyYEHUs B MEIUIMHE.
Paguanyonnas crepuiu3anus MEAMIMHCKOW NPOAYKIMH, CTEpUIu3alus OHOJOTHYECKHX
00BEKTOB.

3.4. Hcrnonb3oBaHHWE HWCTOYHUKOB HMOHM3HMPYIOMIETO M3JIYYEHUS B MPUPOAOOXPAHHBIX
MeponpusTisix. OUUCTKA CTOYHBIX BOJI, BRIOPOCHBIX Ta30B. CTepuiu3anus Kak MeTo OOphObI ¢
BPEIUTEISIMH.

Mooyne 4. [Ipoexmupoganue paouayuoHHO-XUMUYECKUX NPOU3BOOCTS.

4.1. HopmaruBHas M NpaBoBas JOKYMEHTALUs MO Pa3MELICHUIO U MPOEKTUPOBAHUIO MOIIHBIX
HUCTOYHUKOB HOHU3MpYOIIero wu3nydenus. CaHUTapHbIE HOpPMAa U TMpaBWiIa B 00JacTH
HCIIOJIb30BAaHUsI MOIIHBIX UCTOYHUKOB MOHHU3UpYIOLIero uanydenus. Obecrneuenue Gpuanieckon
0€30MacHOCTH MOIIIHBIX UCTOYHUKOB MOHU3UPYIOMIETO H3TYUCHHUS.

4.2. Metoabl BBINOJHEHUS PACUYETOB PATUALMOHHO-XMMHUYECKHX TMPOU3BOACTB. Pacuer
JTaOUPUHTHBIX BXOJIOB, CHCTEM BEHTHISALMK U KOHIUIIMOHHpOBaHMs. [lombop MaTepuanioB ams
paaualMOHHBIX allllapaToB HA OCHOBE pacyeTa paJualiOHHON CTOMKOCTH.

4.3. TpeboBanus Mo oGpOPMICHHIO IPOCKTOB pajualiMOHHO-XUuMU4eckux nmpous3BoAacTB. ['OCT u
JIpyrue CTaHAapThl B 00JaCTH MPOESKTHPOBAHUSL.

Cemectp 10
KypcoBoii mpoekt
4. O0beM y4eOHOM TUCITUTUINHBI
B
B 3auernbix | B akagem. B akagem.
. 3a4€eTHBIX
Bun yueOHoii padoTbl eAUHULAX yacax yacax
eIMHUIAX
9 cemecTp | 9 cemecTp 10 cemecTp
10 cemecTp
Ooumasn TPYA0EMKOCTh
11 pya 4 144 3 108
AMCHHUILINHBI
B ToMm uncie Ha oOydyeHue 3 108 3 108
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AyIMTOpPHbIE 3aHATHS: 1,8 64 0,9 32
Jlexun 0,9 32
IIpakTueckue 3aHsATUS 0,9 32 0,9 32
JlaGopaTopHbie pabOTHI - -
CamocrosiTesibHast padora: 2,2 80 2,1 76
PacuerHo-rpaduueckue paboTs -
IToaroroBka K KOHTPOJIBHBIM 1.1 40 ) )
pabotam
IMonrotoBka  k  1aGOPaTOPHBIM i i i i
pabotam
Hpyrue BuAbl CaMOCTOSITEILHOU 11 40 2.1 76
paboThl
IlonroTroBKa U cAavya YK3aMeHA 1,0 36
Bua ntoroBoro KOHTpoJIst DK3aMeH 3aueT
B
B 3auernbix | B akagem. B akanem.
. 3a4eTHBIX
Buna yueOHo# padoThI eIMHHMIIaX yacax yacax
9 cemecTp | 9 cemecTp C/UIHHIAX | ceMecTp
10 cemecTp
Oo0mas TPYA0E€MKOCTh 4 108 3 81
JAHCIUTITHHBI
B tom umnciie Ha 00y4ueHue 3 81 3 81
AyJAUTOpPHBbIE 3aHATHS: 1.8 48,6 0,9 49
Jlexum 0,9 24 - -
[IpakTrueckue 3aHATHs 0,9 24 0,9 49
JlaGopaTopHbie pabOTHI - - - -
CamocrosiTesibHast padora: 2,2 59.4 2,1 57
PacuerHo-rpaduueckue paboTs -
[TonroroBka K KOHTPOJIbHBIM
1,1 28 - -
paboram
[TogroToBka kK  1abopaTOpHBIM i i i i
paboram
Jpyrue BHIBI  CaMOCTOSITEIBbHOMN L1 73 2.1 57
paboThI
IToaroroBka u capaya JK3aMeHa 1,0 27
Bun utoroBoro KoHTpOIS DK3aMeH 3auer

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIJIMHBI
«Xumus BbIcOKHX 3Hepruii» (b1.B.16)

1. eap JAUCHUMIVIMHBI — TIOBBIIICHHE OOIIEHAYYHOH M  METOJOJIOTHYECKOM
KOMIETEHIMH OyIylIHuX CHEHaTUCTOB B O0JIACTH METOJIOB T€HEPHUPOBAHUS YACTHUIl BBICOKHX
DHEPruil U PacCMOTPEHHE PA3ACIOB XUMHUHU BBICOKMX DHEPIHil: TaMMma- W OeTa-u3lydyeHue —
paauanoHHas Xumus; GoToHbl BUAUMON U Y@ 061acTi — GOTOXUMHUS; SIEKTPOHBI HEBBICOKUX
SHEPIruM — IIa3MOXUMHUSL.

2. B pe3yabrare wu3ydeHusl [AUCHUILVIMHBI O00y4YawIUMiicd MO mporpaMmme
CIENHAINTETA T0JIKEH:
001a0amsb CIETYIONTUMU KOMITETCHIIHSIMU:

- CIOCOOHOCTBIO HCIONB30BaTh MAaTEMAaTHUECKWE M €CTECTBEHHOHAYYHBIC 3HAHUS IS
pemenus 3amad cBoeit npodeccrnonansuoi aestenbHocTH (OITK-1);
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- CIIOCOOHOCTHIO MPO(ECCHOHAIBHO HCIOIb30BaTh COBPEMEHHOE TEXHOJIOTUYECKOE H
AHAIUTUYECKOE OOOpYIOBaHUE, CHOCOOHOCTh K MPOBENCHUIO HAY4YHOTO HCCIENOBAaHUS U
aHAJIN3Y NOJYUYEHHBIX IIpU ero nposeaeHuu pesyapratos (OIIK-2);

- CIOCOOHOCTHI0O paboTaTh C HAYYHO-TEXHHMYECKOW U TAaTEHTHOW JIMTEpaTypoul u
UCTIOJIb30BaTh TOJYYEHHYI0O HMH(OPMAIMIO TPU OCYLIECTBICHHHM CBOEH NpodeccHoHaIbHON
nesitensHocTH (OI1K-4);

- CHOCOOHOCTBIO TPUHUMATh KOHKPETHOE TEXHHYECKOE PEIICHHE C Y4YeTOM OXpPaHbI
Tpy/a, paiuallMOHHON O€30TTaCHOCTH M OXpaHbl okpyxkatomien cpeasl (ITK-4);

- CHOCOOHOCTBIO TIPEACTABIATH PE3yJbTaThl HCCIENOBaHUS B (opMax OTYETOB,
pedepaToB, crmocoObHOCTh (HOPMYIUPOBATH MPAKTHYECKHUE PEKOMEHIAIMH IO HCIIOJIh30BAHUIO
pe3yabpTaToB HayuHbIX uccienoBanuid (I1K-12).

- CIIOCOOHOCTBIO OIICHMBATh pagualOHHBIE A(DQPEKTH B3aMMOJCHUCTBHS H3ITYyYCHUS
BBICOKOM JHEPIrUU C BEIIECCTBOM, HCIIOJIb30BAaTh WJIM MHUHMMU3UPOBATH IOCIEACTBUS 3TOTO
B3aumoeicteus (ITICK-5.1);

- CIOCOOHOCTBHIO K 0€30macHOMY MPOBEICHUIO, KOHTPOJIIO, YCOBEPLICHCTBOBAHHUIO H
pa3paboTke paanalmOHHO-XUMHUYECKUX TEXHOJIOTHYECKUX MPOLIECCOB C MOTYyYEHHEM HOBBIX WM
MOIUGHUIIMPOBAHHBIX MATEPUAIOB C ynyulneHHbIMU cBoricTBamu (IICK-5.2);

- CIOCOOHOCTBIO OLICHMBATh PAJAMALMOHHYIO YCTOMYMBOCTH Pa3MYHBIX MAaTEPHAIOB U
pa3pabatbIBaTh IpoLecchl 3amuThl 3Tux Matepuanos (IICK-5.3).

3namo:

- CTaHJapTHble (PU3MKO-XMMUYECKHE METOABl HM3Y4YCHUS paJuallMOHHO-XUMHUECKUX
MPOLIECCOB — OINTHYECKHE, DJIEKTPOXUMHYECKHEe, XpoMaTorpaduueckue H creuuduueckue
MeToabl uccnenoBanus: nH@pakpacuas (MK) cnekrpockonms.

Ymems:

- IUIAHUPOBATh U TPOBOJAUTH HCCIICAOBAHMS C IMOMOIIBIO XMMHUHU BBICOKUX HEPTUil,
OTIpeAeIATh KOHIEHTPALUIO TPOYKTOB PEaKIUii;

- MPUMEHATH CTaHJAPTHBIE U CcHeuu(UIecKre MEeTObl (PU3UKO-XUMHUECKOTO aHAIN3a
JUISL pEIICHUS TPAKTUYECKHX 3a]1a4

Braoemy:

- CTaHJapTHBIMU M cHenUUYECKUMU MeToJaMu (U3UKO-XMMHUYECKOTO aHajau3a
IPOIIECCOB XUMHHU BBICOKMX YHEPTHH.

3. KpaTkoe coaep:xaHue IUCUUIIIHHbI

B kypce «XuMHM BBICOKMX JHEPIUN» 3aKpEILIAIOTCS KaK OCHOBBI B3aUMOJCUCTBUS
U3Ty4eHUN C BEIIECTBOM, TaK M MPOOJEMbl OXpaHbl OKpYXKAloIIeW cpeiabl U BOMPOCHI
0€30MaCHOCTH.

[TpumepHBIi TepeueHs 1a00paTOPHBIX PadoT

1. AKTHHOMETpHSI CBETOBOT'O MOTOKA

2. dortoxumuyeckas IeCTPyKIHs OPraHMYECKUX BEIIECTB B BOAHOM PAacTBOpPE

3. PaanoTepMOIIOMHUHUCHECHIIUS

4. OmnpeneneHve  KOHCTaHTbl  CKOPOCTH  peakUMM €  paJdKalaMd  METOIOM
KOHKYPHPYIOIIETO aKIenTopa

5. JHo3umetp Opukke

6. Omnpenenenue CTPYKTYphl ~ paaukaioB  metonom  OIIP  cmexkTpockonuu

4. O0beM y4eOHOM TUCIUTUTNHBI

Bun yueGHO# paboThI B 3aueTHbIX B akaneM. yacax
eAMHUIIAX
O01mas TpyA10eMKOCTb IV CIIUNJIMHBI 2 72
B tom umnciie Ha 00y4ueHue 2 72
AyIMTOpHBIC 3AHATHS: 2,22 80
Jlexuun - -
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IIpakTyeckue 3aHATUA

JlaboparopHbie pabOThI 0,89 32

CamocTosiTesibHast padora: 1,11 40

Pacuerno-rpaduueckre paboThI - -

[TonroroBka K KOHTPOJILHBIM pabOTaM

[TonroroBka k 1a00paTOpHBIM paboTam 1,11 40

Jlpyrue BUIbI CAMOCTOSITEIEHOM PabOTHI - -

ITonroroBka u caaya 3K3aMeHa - -

Buj nToroBoro KOHTpOJIst 3auet
Bun yueGHO# paboThI B 3aueTHbIX B actp. yacax
eIMHUIaxX
O01mas Tpy10eMKOCTh TUCHUIIHHBI 2 54
B ToM uncie Ha 00yueHue 2 54
AyIMTOpPHBIE 3aHATHS: 2,22 60
Jlexumn - -
IIpakTHuecKkue 3aHATHs - -
JlabopaTopubie pabOThI 0,89 24
CamocrosiTesbHas padora: 1,11 30

Pacuerno-rpaduueckue paboTsl - -

[loaroroBka K KOHTPOJIBHBIM paboTam

ITonroroBka K 1a00paTOpHBIM paboTam 1,11 30

Jlpyrue BUbI CaMOCTOSITEILHOM pabOThI - -

HOI[I‘OTOBKE[ H cJa4da 3K3aMCHa - -

Bug utoroBoro KoHTpoIIs 3aueT

4.4.3 IucuMnJIMHbI BAPUATHBHOM YACTH (JUCUMILIMHBI 10 BHIOOPY)
AHHOTANUA Y4eOHOI NMPOrpaMMbl TUCUUILINHBI
«BBenenue B puzuxky» (b.1.B./1B.01.01)

1. Ienp MUCUUIUIMHBI - MPUOOPETCHHME CTYICHTAMH 3HAHWH 10 OCHOBHBIM pasieiiaM
(GU3KUKY ¥ YMEHHIO TIPUMEHSTh UX B JPYTUX €CTECTBEHHOHAYYHBIX TUCIUTUIMHAX.
OCHOBHBIMHU 3aJja4aMH JTUCUUILIIAHBI, PEIICHHE KOTOPHIX OOCECIEUYMBAET TOCTHIKCHHUE
[EeNH, SBISIOTCSA: (POPMUPOBAHUE TPECTABICHUNH 00 OCHOBHBIX (PH3UYECKUX 3aKOHAX MPHUPOIBI
U METOAaX TEOPETHUYECKHX HCCICIOBAHWN Pa3IUYHBIX (DU3UYECKUX SIBJICHWW, a TaKKe NaTh
MIPEICTABJICHUS O COBPEMEHHBIX 3KCIIEPUMEHTAIBHBIX METO/IaX UCCIIETOBAHMUS.
2. B pe3yabrare uU3yYeHUH JUCHMILIMHBI OOy4YalIMiicsli MO MNporpamMmme
CHenuaJInuTeTa T0JIKEeH:
0b1a0ams CIETYIONTUMA KOMIICTCHITUSIMU:
- CIOCOOHOCTBIO MCIOJIb30BAaTh MAaTEMaTHYECKHUE, €CTECTBEHHOHAYYHbIE U WHIKCHEPHBIC
3HAHMS I pEIIeHUs 3a/1a4 cBoei mpodeccuonansHoi aestenbHoctr (OITK-1).
3name:
- CYITHOCTh (PU3MYECKUX 3aKOHOB MEXaHUKH, MOJICKYJISIPHON (DU3UKHA U TEPMOJIUHAMUKH;
- IPUHIUIIBI pelieHUs GU3NYECKUX 3a/1a4;
Ymems:
- IPUMEHSITHh MPUOOPETEHHBIEC B MpoIlecce OOyUEHUs 3HAHUS MPU U3YUCHHUH APYTUX TUCIUTUIHH
€CTECTBEHHOHAYYHOT'O M OOIIETEXHUUECKOTO ITHKJIA;
Braoemn:
- METOJIMKOM penieHust (GU3NIECKUX 3a7a4 B paMKax U3y4aeMoro Kypca.

3. KpaTkoe coaep:xaHue IUCUUIIHHbI
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Cemecrp 1.

1. OcHOBBI MEXaHUKH

Kunematuka touku. Mexanunueckoe paBrkeHue. Tpaektopus. I[lyTe mnepemelieHue.
Ckopocth u yckopeHue. OTHOCUTEIBHOCTh JBWXKEHHUSA. THUIBI JBUKEHUS B KUHEMAaTHKE.
PaBHOMepHOE U paBHOmEpeMeHHOe JBHXKeHHe. [paduueckoe mpencTaBieHUEe ABHKECHHUE.
CBobonHoe maneHue Ten. PaBHOMEpHOE [BHKEHHE IO OKPYKHOCTH. OCHOBBI JTMHAMMKH.
IlepBbiii 3akoH Hprorona. MHepumanbHble cucTembl OTcYeTa. [IpMHUIMI OTHOCHUTEIBHOCTH
lanmunes. Macca. Cuna. Bropoit 3akoH HeroroHa. VYcnoBus paBHOBecHS Tel. 3aKOHBI
coxpaHeHHs B MexaHuke. Mimmysbc Tena. 3akoH coXpaHEeHUs UMITylbca. MexaHndeckas padorta.
MomHocts. Mexanuueckasi SHEpPrust Tejia. 3aKOH COXpPaHEHUsl SHEPrUM B MEXaHUKE.
Mexanudeckrue KoieOaHus U BOJHBI. ['apMoHMYecKue KoyieOaHusa. MaTeMaTHYeCKUi MasiTHUK.
[Ipyxunuelii  mastHuk. I[lpeBpamieHne SHEpruM TOpU  TAPMOHMYECKUX  KOJICOAHMSX.
PacnipocTpaneHre MexaHMYECKHX BOJIH B yNIPyTux cpeaax. Ilonepednbie 1 mpogoJIbHBIE BOJIHBI.
2. MoJexyasipHas QpU3HKa

OCHOBHBIE TTOJIOKEHUSI MOJICKYJISIPHO-KUHETHYECKOW TeoprH. ATOMHas rumnoreza. Macca
u pasmep Mosekyil. Uucino ABoraapo. Mneanbuslii ra3. OCHOBHOE ypaBHEHHE MOJEKYJSPHO-
KHHETHYECKOW Teopun. AOCONIOTHAs TEMIepaTypHas IIKajga. YpaBHEHHWE COCTOSHUSA
ueasbHOro rasa. M3otepMuuecKkuii, U30XOpHBIM U M300apHBI mpouecchl. CMech HaealbHbBIX
razoB. [lonsatue o (ha3oBBIX Tmepexojax. B3auMHbIe TpeBpalieHHs XUIKOCTEH H Ta30B.
Ucnapenue u konaeHcauus. HacbimieHHbId M HEHachIIeHHBIM mapel. KuneHnue XKUAKOCTH.
BrnaxxHocts Bo3myxa.
3. OCHOBBI TePMOAMHAMMKH.
IlepBoe Hawano TepmoamHamMuku. BHyTpeHHss sHeprus. KonnuecTBo TermnoTel. TenmioeMKoCcTh
BemlecTBa. Pabora B Tepmoaunamuke. [lepBoe Hadano tepMonuHamMuKH. M ero mpumeHeHue K
pasUyHBIM  TIporieccaMm.  AnuabaTHBIA — Tporiecc. BTopoe  Hauwaio  TEepMOIMHAMUKH.
HeobpatumocTs mporieccoB B npupoje. [lorsTre 0 BTopoM Havalle TepMOAMHAMHUKH. [IprHIHI
neuictBus TemnoBeIX apurateneit. KIIJ TermmoBeix apurarencii. UneanpHas TemioBas MallidHa.

4. O0beM y4eOHOM JUCHUILINHBI

Bcero 1 cemecTp
Buapl yueoHoii padoThI 3a4. e/ 3a4. e,/
aKaj.yac akaj.gac
Oomas TPYAOEMKOCTH JUCHUILINHBI TI0 Y4eOHOMY
fiaty 272 272
AYyIUTOPHBIE 3aHATHUS: 0,9/32 0,9/32
Jlexuun (JIek) 0,45/16 0,45/16
JlaGopatopnsle 3anstus (J1ad) 0/0 0/0
[IpakTudeckue 3aHATHS
(I13) 0,45/16 0,45/16
CamocrositenbHas padora (CP):
P (CP) 1,1/40 1,1/40
Bua xonTpoas: 3auer 3aver
IK3aMeH/3a4eT
Buab! yuedHoii padoThl Beero 1 cemectp
3ad4. en./ 3a4. ef./
acTp.uac acTp.uac
Oomas TPYAOEMKOCTH JUCHUIUINHBI 10 Y4eOHOMY
fiaty 272 272
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AyIMTOpHBIE 3aHATHS: 0,9/24 0,9/24

Jlexuum (Jlex) 0,45/12 0,45/12
Jlaboparopusie 3ausaTus (J1ad) 0/0 0/0
IIpaxTruueckue 3aHATHS

(13) 0,45/12 0,45/12
CamocrosiTe1bHas padora (CP): 1.1/30 1.1/30
Bux wourpous: 3auver 3auer

JK3aMeH/3a4eT

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIJINHBI
“ Beenenue B marepuasiosenenune” (b1.B.J1B.07.02)

1.Heau 1M CUMIUIAHBI:

-03HAKOMJIEHHE CTYACHTOB C BBIOOpPOM MaTepuanoB OOOPYAOBAHHUA U KOHCTPYKLHUU
XUMHUKO-TEXHOJIOTHUYECKUX MPOLECCOB, CBSI3aHHBIX, B YACTHOCTH, C TEXHOJIOTHUSIMU pa3/eiICHUS
M30TOIOB U MPUMEHEHHUS MOCIEIHUX B 00JACTH TEXHUKU U TEXHOJOTUH, ECTECTBEHHBIX HAYK U
MEUIUHBIL;

-noiaydeHne uHpopmanuu O (GUINYECKON CYIIHOCTH SBJICHHUN, MNPOUCXOISAINIUX B
MaTepHuaiax;

- OCHOBBI U3Y4YE€HHE CIIOCOOOB OLIEHKH U MPOTHO3UPOBAHUS SKCIUTYaTallUOHHBIX CBOMCTB
COBPEMEHHBIX KOHCTPYKIIMOHHBIX U (DYHKIIMOHAILHBIX MaTEPUAJIOB;

-YCTaHOBJIEHUE 3aBUCHUMOCTH MEXY COCTaBOM, CTPOCHUEM U CBOMCTBAMU COBPEMEHHBIX
KOHCTPYKIITMOHHBIX U (DYHKIIMOHAILHBIX MaTEPHATIOB.

2. B pe3yabrare wu3yYeHUH JUCHMILIMHBI OOyYalOIIMICST MO MNporpamMmme
CIENHAINTETA 0JIKEeH:

0b1a0ams CIETYIONTUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTBIO MCIOJIb30BAaTh MaTeMaTHYECKHUE, €CTECTBEHHOHAYYHbIE U WHIKCHEPHBIC
3HAHMS I pEIIeHUs 3a/1a4 cBoei npodeccuonansHoi aestenbrocty (OITK-1).

3Hamo:

- KJacchl MaTepuagoB, NPUMEHSEMBIX [JJs [POU3BOJCTBA  MPOMBILUIEHHOTO
000py/I0BaHUsl U KOHCTPYKIIHIA;

- COCTaB M CTPYKTYPY MaTepuajoB, IPUMEHSIEMbIX IJisi MPOU3BOJCTBA MPOMBIIUIEHHOTO
000py/I0BaHUsl U KOHCTPYKIIHIA;

- XapaKTepUCTUKH MaTEPHAJIOB, MPUMEHSEMbIX Jis MPOU3BOJCTBA IMPOMBIIIIEHHOTO
000py/I0BaHUs U KOHCTPYKIIHIA;

- npuHATYI0 B Poccuiickont denepanun MapkKUpOBKY MAaTEPHUANIOB, IPUMEHSIEMBIX IS
MIPOU3BOJICTBA MPOMBILUIEHHOTO 000pYI0BaHUS U KOHCTPYKIINIA;

- KOppEeISILIUI0 MEXIYy CTPYKTYpOH, CBOMCTBAMH M YCJIOBHMSIMHU OSKCIUTyaTallluH
MaTepHuaoB, MIPUMEHSAEMBIX JUISL TIPOM3BOJCTBA IPOMBIIIJIEHHOTO O0OpPYIOBaHUS H
KOHCTPYKIUH.

Ymemu:

- OCYIIECTBJISITh HAMPaBJIEHHOE U3MEHEHHE CBOMCTBA MATEPUAJIOB, IPUMEHSIEMBIX IS
MIPOU3BOJICTBA MPOMBILIUIEHHOTO 000pYI0BaHUSI U KOHCTPYKLUA;

- OCYHIICCTBIISATh KBATH(HUIMPOBAHHBIA  BBIOOp  MaTepuanoB JJs MPOU3BOJCTBA
MPOMBIIIIEHHOTO 000py/0BaHUs U KOHCTPYKIIUI C y4€TOM YCJIOBUHM AKCIUTyaTalluH;

- OIpeAeNATbh OCHOBHBIE CBOMCTBA MaTEpHANIOB, MPUMEHSEMBIX I TPOU3BOACTBA
MPOMBIIIIIEHHOTO 000pYA0BaHUs U KOHCTPYKIIUI;

- OLIGHWBATh PabOTOCTIOCOOHOCTh  MAaTEPHANIOB, MCTOIB3YEMBIX Ui MPOU3BOJACTBA
MPOMBIIIIEHHOTO 000pYA0BaHUS U KOHCTPYKIIHIA.

Braoemy:
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- METOJIaMHU OIIPEAEIEHUS CBOWCTB MAaTEepUaAJIOB, INPUMEHSEMBIX JJIs NPOU3BOACTBA
MPOMBIIIIIEHHOTO 000pyA0BaHUs U KOHCTPYKIIUH;

- TexXHoJOorusMH cOopa U 0O0paOOTKM JaHHBIX [UIs TPHUHATUS KOHKPETHBIX
TEXHUUYECKUX PELICHUI Mpu pa3paboTKe TEXHOJIOTUYECKUX MPOIECCOB C TOUKH 3PEHUS TEXHHUKO-
HYKOHOMHYECKON 3PPEKTUBHOCTH.

3. KpaTkoe coaep:xaHue TUCUUIIIHHBI

MarepuanoBeeHue KakK Hayka: LEIH, 3aJadyd M 3HaueHHe JUCHUIUIMHBL OOoume
TpeOOBaHUs, MPEABbABIsAEMbIE K MaTepuaiaM B 3aBUCHMOCTH OT YCJIOBHM HCIOJIb30BaHUS WU
JKCIUTyaTaluu. Pa3Butue Hayku o marepuanax. Poib pycCKHX Y4YEHBIX B Pa3BUTHH HAYKU.
Joctuxenust B 00JaCTH CO37aHusI HOBBIX MaTepUaliOB, UX MPUMEHEHUs. 3HAaUeHHE MaTepualoB
B Pa3BUTHUU XUMHUKO-TEXHOJIOTHUECKUX MPOIECCOB U 00ECTICUeHNH UX O€30MacCHOCTH.

OCHOBHBIE MOHATUSA O CTPOEHUHU, CTPYKTYpPE U CBOMCTBAX mMaTepuaioB. O3HaAKOMIICHHE C
METOJJaMH U3YUEHUS CTPYKTYpBI U CBOICTB MaT€pHaJIOB.

Crpoenune matepuanioB. OCHOBHBIE THITBI KPUCTALTMYECKUX pemeToK. Knaccubuxarms
KPUCTAJIJIOB IO THUIIAM CBA3M. AHM30TPONMs CBOWCTB KpucTauioB. CTpoeHHe pealbHbIX
KpuCTaIJIOB. JleheKThl peaabHbIX KPUCTAIJIOB M UX BIIMSHUE HAa CBOMCTBA METAJIJIOB U CILIABOB.
CpoiictBa gucnokaumid. Kpucrammmsanusa wmetauioB M cuiaBoB.  CamoIpou3BOJIbHAsS
Kpuctaymzanusi.  HecamonpousBoibHas — KpucTauM3anus.  AMOpQHBIE  MaTepualbl.
Hanomarepuanbl. AmnoTponuyeckue mNpeBpalieHus MeTamioB. CTpyKTypa HeMEeTallIM4eCKHX
MarepuanoB. CTpOeHHe MOJIMMEPOB, CTEKIIA, KEPAMUKHU.

CgoiictBa MatepuainoB. [loka3zarenu cBoiictB. Knaccudukanus cBoiictB. MexaHnueckue,
buznyeckue, XUMHUYECKUE, IKCIUTyaTallMOHHBIE M TEXHOJOTMYECKHE CBOMCTBA MaTepHAalOB.
[lokazarenm MeXaHMYECKMX CBOMCTB, OIpENEIsEMble IPHU CTAaTUYECKMX HCHBITAHUAX Ha
pacTshKeHue U u3ruo.

OU3NKO-XUMUYECKNE OCHOBBI MaTEPUATIOBEICHUS.

OcHOBBI TeopuH CIUIaBOB. /[narpaMMbl COCTOSIHUS CIUIABOB. TE€PMHUHBI U ONPEACICHUS.
JlnarpaMMBsl — «COCTaB-CBOKCTBO.

Merannuueckue MaTepuaibl.

Kene3o u craBel Ha ero ocHoBe. CTaly U YyTyHBI.

Kenezoyrnepoaucteie cmiaBbl. CTPYKTypbl CIUIABOB Kejle30-yriepond. JluarpaMmbl
COCTOSIHUS JKEJIE€30-1IEMEHTUT.

KOoHCTpyKIIMOHHBIE METAUIMYECKUE MaTepUaIbl. Y TJIIEPOAUCTBIE U JIETUPOBAHHBIE CTAJIH.
Knaccudukanust craneil, ompeneneHue MOHATUS KadecTBa CTauu (TpeOOBaHUS K KaudecTBY).
Konctpykuuonnsie cranu. MHcTpymenTanbuble cranu. Kiaccuukanuss — yriaepoIucThiX U
JIETUPOBAHHBIX cTajeil. MapkupoBka crajeil mo XuMuueckoMy cocTaBy. KOHCTpyKIIMOHHBIE
CTalu U cruiaBbl. UHCTpyMEHTaIbHBIE CTANIM U CIUIaBbl. YyryHbl U TBEpbIe cruiaBbl. CBOIICTBA U
Ha3HAaYCHHE YYyT'yHa.

Teopuss U TpakTUKa TEPMUYECKOH M XUMHUKO-TEPMHUYECKON 0OpabOTKM METauioB M
cruaBoB. [Ipupona, MexaHuU3M M YCJIOBHS NPOTEKAHMsI CTPYKTYPHBIX IMPEBPALICHUM B CTaJIH.
Buner m cnoco6sl nementauuu. [{uddy3snoHHOe HaCBIIEHHE MOBEPXHOCTH HEMETaJUIaMU.
A3oTupoBaHue cranmu. Juddysnonnas merammmzanma. VoHHas XMMHUKO-TEpMHUYECKas
obpaborka. IlepciekTUBBI pa3BUTHS XHUMHKO-TepMHUUYECKOW 00padoTku. [uddysmonnoe
yAaJEHUE MPUMECEN.

[[BeTHBIE METAIBI U CIUIABBI HA UX OCHOBE.

OO0mrast XxapakTepuCTUKa M KJIacCHU(PUKAIMA MEAHBIX CIUaBoB. JlaTyHu, OpOH3bI, MEAHO-
HUKEJIEBbIE CIIaBbl. AHTU(DPUKIMOHHBIE MeTalinyeckiue mMarepuanbl. O01as xapakTepucTHKa
QIIOMUHUEBBIX CIUIaBOB. JleopMupyemble aqrOMHHHUEBBIE CIUIABBI, JUTHEBHIC ATIOMHUHHUEBBIC
cruiaBbl. ['panynupoBaHHble cruiaBbl. OO0IIas XapakTepUCTUKAa MarHUEBBIX CIIJIABOB.

OcHOBBI KOPpPO3UHM METAIUIOB. [ [pUHIIUIIBI U METO/IBI 3AILUTEI OT KOPPO3UH.

OcHOBHBIE TIPUYUHBI KOppo3uHu MeTauioB. [lokaszarenu kopposun. Kriaccudbukarus
KOPPO3MOHHBIX ITPOLIECCOB.
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Hemerannnueckue Marepuaisl.

Marepuasibl Ha OCHOBE BBICOKOMOJICKYJISIPHBIX coeauHeHuil. CTpoeHHe M CBOWCTBA
noauMepoB. TepMopeakTHBHbIE M TEpPMOIUIACTUYHBIE NoauMeEpbl. CTpoeHME U CBOWCTBA
IU1acTMACC.

OcCOOCHHOCTH CTpPOCHHMS , CBOMCTBa pPE3MHOBBIX MaTepuasioB. Pe3uHbl 001IETO
Ha3HAYEHUsl, CIICIMAJIbHbIE PE3UHBI U 00JIaCTH UX PUMEHEHUS.

Jlakokpacounsie MaTepuainsl (JIKM). OcnoBuble Buasl JIKM. Kpacku, maku, TpyHTOBKA,
IINATJIEBKA.

Kepamunueckue marepuansl. KOHCTpyKIMOHHAs, MHCTpyMEHTaJdbHAash U TEXHUYECKas
kepamuka. Heopranmueckoe crekno. Knaccudukanus crexkon Ho Ha3HA4eHUHI0O M 00JacTd
npumenenus. Cutamisl. ['pagur. AcGect. CBoiicTBa U 00J1aCTH TPUMEHEHHUS.

CMmazouHble Macia, MIaCTUYECKUE CMa3KH, TBEP/ble CMa304Hble MaTepuaibl. CMa304HO-
OXJIaXKJAIOLINE KUIKOCTH.

HpeBecHbie MaTepuabl.

Komnosunmonnsie wmarepuansl (KM). OOmasi XapakTepuUCTHKa KOMITIO3UIIMOHHBIX
MaTepHaJIOB.

Bnusinue o0nmydeHHs Ha CTPYKTYPY, MEXaHHUYECKHE CBOWCTBA M KOPPO3MOHHYIO
CTOMKOCTh MaTepuasioB. PaananinoOHHOCTOWKUE CTAIIM U CIUIABBI.

Bb160p KOHCTPYKIIMOHHBIX MAaTE€PUAIOB JJIsl KOHKPETHOTO TEXHOJOTHYECKOTO Mpoliecca.
Kpurepuu u anroputm BeI00pa KOHCTPYKLIMOHHBIX MaTepHasIoB.

4. O0beM y4eOHOI TUCUMIIIIMHBI

Bcero 1 cemecTp
Buapl yueOHoli padoThl 3a4. e1./ 3a4. ef1./
akaj.yac akaj.yac

Oomas TPYAOEMKOCTH JUCHUILUINHBI 10 Y4eOHOMY
Iany 2/72 2/72
AyIUTOpPHBbIE 3aHATHS: 0,9/32 0,9/32
Jlexuu (JIek) 0,45/16 0,45/16
JlaGopatopnsie 3anstus (JIad) 0/0 0/0
[IpakTruueckue 3aHATUS
(13) 0,45/16 0,45/16
CamocrosTensHas padora (CP): 1.1/40 1.1/40
Bux xoHTpops: 3auer 3auer
IK3aMeH/3a4eT

Buabl yueOHoi padoThl Beero 1 cemectp

3au. ef1./ 3ay. ef./
acTp.uac acTp.yac

Oomas TPYA0EMKOCTH JUCHUIIUHBI M0 Y4eOHOMY
fLrany 2/72 2/72
AyIUTOpPHBbIE 3aHATHS: 0,9/24 0,9/24
Jlexuu (JIek) 0,45/12 0,45/12
JlaGopatopnsie 3anstus (JIad) 0/0 0/0




[IpakTnueckue 3aHATHS

(T13) 0,45/12 0,45/12
CamocrositenbHas padora (CP): 1.1/30 1.1/30

Bux komrpous: 3auert 3auer

IK3aMeH/3a4eT

AHHOTANUA Y4eOHOI NMPOrpaMMbl JTUCUMUILINHBI
«nkenepuas neuxosorus» (b1. B. ZIB. 02.01)

1. Heap aucHMNIMHBI — MPHOOpETEHUE CTYACHTaMH 3HAaHHM B 00JacTU MCUXOJOTUU
OpraHM3aIi JEATCIILHOCTH JIOACH B CHCTEME <«dJEIOBeK U MAaIlliHA», 4YeJoBeKa U
npoeCCHOHAIBHON ACSATENBHOCTH, PAa3BUTHE MPOPECCHOHAIBHO BAXKHBIX KA4eCTB OymyIIEro
CHEINAINCTA.

2. B pe3yabrare wuU3yYeHUH JUCHMILIMHBI OOyYaKOIIMICS MO MNporpamMmme
CTIENHATUTETA JOJIAKEH:

Obnadams cnenyOuMMA KOMICTCHITUSIMH:

- CMOCOOHOCTHIO K OIIEHKE MOCIEICTBUN MPUHUMAEMBIX OpraHU3aI[MOHHO-YIPABICHYECKUX

pemenuii u ux ontumuzaruu (I1K-14).
3namo:

- OCHOBHBIE IICUXOJIOTHYECKHE TMOHATUSA (IICUXWKA, CO3HAHUE, WHAWBUI, JIMYHOCTb,
WHANBUIYAIbHOCTb, ICUXUYECKHE MTPOLIECChI, CBOMCTBA, COCTOSHUS U TIP.);
- METOJIbl NCHUXOJOTUYECKUX HUCCIEeNOBaHUN (OOBEKTHUBHBIE, ONMUCATENbHbBIE, ICUXOIOTHYECKON
TIOMOIITH );
- MpodecCHOHANBbHO BaXKHbIE KaUeCTBA 3HAUMMBIE JUIsl OyayIiel CeualbHOCTH;
- ICUXOJIOTUYECKYIO CYIIHOCThH OOIICHHUS,
- KOHCTPYKTHUBHBIE CTIOCOOBI pa3perieHnss KOH(QIUKTHBIX CUTYyalnit;
- IICUXOJIOTUYECKUE OCOOCHHOCTH Pa3BUTHUS MAIION COLMATBHON TPYMITBI (KOJUICKTHBA);
Ymems:
- TPOEKTUPOBATH W TOJICPKUBATh TNCUXOJIOTHUECKH O€30MacHBbIC YCIIOBUS JEATEIHHOCTH B
CJIOXKHBIX CHCTEMax 4YeJIOBEK-MalllHa;
- paboTaTh B KOJJICKTUBE, COTPYAHUUYATH C KOJUIETAaMH, pa3pemiaTh KOH(INKTHBIC CUTYaIUH;
- aHaJM3UPOBATH CBOM BO3MOKHOCTU HCIIOJIb30BAaTh METObI CAMOJIMArHOCTUKU, CAMOIIO3HAHUS
¥ CAMOBOCTIUTAHWSI;
Braoems:
- HaBBIKAMH TICHXOJOTHYECKOTO CaMOaHajdn3a U CaMOPETyJIUPOBAHUS, HEOOXOTUMBIMU ISt
s dexTrBHON 1 Oe30MacHON TPo(EeCCHOHATTEHON ACATEIHHOCTH;
- TEOPETUYECKUMHU U TPAKTHUYECKUMH HAaBBIKAMU IUTAHHPOBAHHUS TMPOECCHOHATHHOU
NEeSITeIbHOCTH, LIeJIernoaraHus 1 pa3paboTKU ONTUMAJIbHBIX MPOTPaMM peanu3aliy Lesu;
- HaBBIKAMU MEXJIMIHOCTHOTO OOIICHUS.

3. KpaTkoe coaep:xaHue TUCUUIIHHbBI

OOmiasi xapakTepUCTHKA TICUXOJOTMH Kak Hayku. Mertoasl mncuxonoruu. Otpaciu
ncuxonoru. VHXeHepHash TCHXOJIOTUA U TICHXOJIOTHS TpyAa. JIMYHOCTh U ee CTPYKTypa.
CaMoco3HaH#e: CaMOMO3HAaHHE, CaMOOTHOIIEHWE, camoperyisnus. OCHOBHBIC MOAXOIBI K
U3YYEHHUIO JIMYHOCTU. PazButue nuuHoctH. TemmepaMeHT U XapakTep B CTPYKType JMYHOCTH.
[To3HaBarenpHBIE MPOLECCHl JIMYHOCTUA (ONIYIICHHWE, BOCIPHUATHE, TaMsITh, BHUMAaHHUE,
MBILIEHUE U PEeYb, BOOOpakKEeHHE). DMOIIMOHATBHO-BOJIEBbIE MTPOLIECCHI IUYHOCTH.

[Icuxonorust mpodecCHOHANBFHOW JeATeIhbHOCTH. YeIoBeK Kak CYOBEKT Tpyaa:
CTPYKTypa OCHOBHBIX KOMIIOHEHTOB. DTalbl pa3BUTUs CyObeKTa Tpyaa. TpynoBas MOTHBALMS U
YIOBJICTBOPEHHOCTh TpyAoM. llenemonaranue W IUTaHUpPOBaHHWE B TMPOGECCHOHATHHOU
nesitenbHOcTH. [Ipodeccuonanbhas kommyHukanus. Ilcuxomorusi konduukra. Ilcuxomorus
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coBMecTHOro Tpyna. Ilcuxomorust ynpasienus. Ilcuxomorusi pucka um 0€30MaCHOCTH TpyJa.
[Tpodunaktuka crpecca 1 OpMHUPOBAHUE CTPECCOYCTONUMBOCTH.

4. O0beM y4eOHOI TUCUMIIIIMHBI

Bunpr yueGHO# paboThI B 3au. en. B akaz.u4.
O01mas Tpy10eMKOCTh JMCIUILIHHBI 10 Y4eOHOMY IIAHY 2 72
AyIMTOpPHBIE 3AHATHS: 0,9 32
Jlextmonneie 3ansTus (J13) 0,45 16
[Ipaktuueckue 3ansarus (I113) 0,45 16
CamocrositesbHas padora (CP): 1,1 40
Pedepar/CamocrosTenbHas npakTuyeckas padora 0,5 20
CaMOCTOSITETLHOE U3YUYEHUE PA3ICTIOB TUCIIUIIIINHBI 0,6 20
Buj koHTpoOJIsi: 3a4eT / IK3aMeH 3auyer
Bunpr yueGHO# paboTh B 3au. en. B actp.u.
OO01asi TPy10€eMKOCTh M CHUILUIHHBI 10 Y4e0HOMY IUIAHY 2 54
AyJAUTOpPHBbIE 3AHATHS: 0,9 24,3
Jlextmonneie 3ansTus (J13) 0,45 12,15
[Tpaktuueckue 3ansarus (I113) 0,45 12,15
CamocrositesbHas padora (CP): 1,1 29,7
Pegepar/CamocrosTenbHas npakTuyeckas padora 0,5 13,5
CaMOCTOSITETLHOE U3YUYEHUE PA3/ICSIOB TUCIIUIIIIMHBI 0,6 16,2
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 3auyer

AHHOTANUA Y4eOHOI NMPOrpaMMbl JTUCUUILINHBI
«Pyccknii s3bIK M KyJabTypa peun» (b1. B. /IB. 02.02)
1. ear aucHMNIMHBI

Hear aucuuniaunbl  «Pycckuil s3Ik M KynbTypa peud — (OpPMHUpPOBaHHE
npoeCCHOHAIBHONW  KYJIBTYphl PEYEBOTO OOIIEHUs,  CHOCOOHOTO peaJu30BBIBATH CBOU
KOMMYHHUKATHUBHBIC TOTPEOHOCTH B COBPEMEHHOM OOIIECTBE HAa OCHOBE MPHUHIIUIIOB
3 PEeKTUBHOCTH, KOMMYHHUKATHBHOW II€J€COO0Pa3HOCTH, JUYHOTO JIOCTOMHCTBA, BBICOKOM
o0mieit u npodeccuoHabHOM KYIbTYPHI, YBAKECHHUS K IPYTUM JIOISM.

2. TpeGoBanus K pe3yJibTaTaM OCBOCHHS JUCHUILIHHBI

N3ydyeHne qUCIUIUIMHBI HATTPABJICHO HA MPUOOPETEHUE CIEAYIOMNX KOMIIETCHIIUN:

- TOTOBHOCTBIO CBOOOJHO TIOJIb30BATHCSA JIMTEPATYpPHOH M JIEJIOBOM THCHMEHHOW M
YCTHON pEeYhl0 Ha PYCCKOM SI3bIKE, CIIOCOOHOCTHIO B MUCHMEHHOW M YCTHOW PEUYU MPaBUIHHO
(;mormuno) opopmMuTh pesynbTaThl MbiuieHus (OK-5);

- CIIOCOOHOCTBIO TPEJCTABIATH PE3yJNbTaThl HCCIEIOBAaHUS B (OpMax OTYETOB,
pedeparoB, mnyOmukamuii W NyOMUYHBIX OOCYKIEHHH, CIIOCOOHOCTBIO (HOPMYITUPOBATH
MPAKTUYECKHE PEKOMEHIAIMH TI0 WCIOIh30BAHUIO PE3yJIbTAaTOB Hay4yHBIX uccienoBanuii (I1K-
12).

B pesynbraTe OCBOCHHS MUCUUIUIMHBI OOYYAIOUIUICS MO TporpaMMme CreHHaTuTeTa
JOJIKEH
3namu:

- OCHOBHBIE MOHATHUSI ~ Kypca: $3bIK, pedb, TEKCT, (YHKIIMOHAIBHBIE CTUJIHM, peueBas CUTYyallus,
SI3BIKOBAS TUYHOCTH;

- cnenuUKy YCTHOW M MUChbMEHHOM peuu;

- 0COOEHHOCTH COBPEMEHHOW COIMOJIMHI'BUCTUYECKON CHUTYyallMM W OCOOCHHOCTH PEYEBOTO
MOBE/ICHUS COBPEMEHHOTO POCCUICKOTO FOCCIYXKAIIETO;

- 9TUKY ¥ 3TUKET NMPO(EeCCHOHATBHOTO PEUYEBOro OOIICHNUS;
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- 0COOCHHOCTH O(UITUATBHO-AETIOBOTO CTHIIA U OOMXOJHO-AETIOBOTO IMOJCTHIISA, CBSI3aHHOTO C
npodecCuoHANBHOM NesSTEIbHOCTHIO TOCCITYKAILET0;
- cnenuduKy W JKAaHPHl HAyYHOTO CTWISI PEUYH, KOMIO3UIIMOHHYIO CTPYKTYPY U SI3BIKOBBIC
cpencTBa opopmIIeHUSI MarUCTEPCKOM TUCCepTaIUy;
- HOPMBI JINTEPATYPHOTO SI3bIKA;
- MIpaBWJIa OJArOTOBKU TEKCTOB Pa3HbIX BUJIOB MMyOJUYHOTO BBICTYIUICHUS, IPUEMBI YOSKICHUS
Y 3aKOHBI HEKOH(IMKTHOW KOMMYHHUKAITIH.
Ymemy:
- IOTUYECKU BEPHO, APTYMEHTUPOBAHHO U SICHO CTPOUTH YCTHYIO M MUCHbMEHHYIO PEUb,
- TpaHC(OPMUPOBATH MUCHMEHHBIN TEKCT B YCTHYIO (OPMY peuu;
- COCTaBJIATH JIEJIOBBIC JOKYMEHTHI B COOTBETCTBUU C HOPMATHBHBIMU TPEOOBAHUSIMU;
- CO3/1aBaTh Ha OCHOBE HAyYHOT'O MPOU3BEIECHUS BTOPUUHBIE KaHPBI MMCbMEHHOTO TEKCTa (TE3UCHI,
aHHOTaIUIo, pedepaT) U 0POPMUTH MATUCTEPCKYIO TUCCEPTAINIO, CIEeIysI HOpMaM HAay4YHOU pedn;
- HaXOJIUTh B TEKCTE peueBble OUINOKHU U YCTPAHSATh UX;
- COCTaBIATh TEKCT MYOJMYHOTO BBICTYIUIGHHS (pedb, JOKJIAA, HAy4HOE COOOIIEHHUE) U
BBICTYIATh MYOJIUYHO C pa3HbIMU KOMMYHUKATUBHBIMUA HAMEPEHUSIMHU.
Braoemy:
- KyJIbTYpOH Mpo¢eCcCHOHATBHO-/IETIOBOM U HAYYHOU PEYH B MUCHMEHHOM M YCTHOH (opme;
- PEUEBBIM ATUKETOM [T PELICHUS 33aa4 y4eOHO-HAyYHOT 0 U MPO(EeCCHOHAILHOTO OOIICHHUS B
chepe rocy1apCTBEHHOM CITYKOBI;
- HOPMaMH PYCCKOTO SI3bIKa;
- ocHOBaMH 3(PGEKTHBHON KOMMYHUKAIMU (HaBBIKAMU IyOJMYHON pedd, apryMEHTallWH,
BEJICHUS TUCKYCCUHM) TNpPH OOYYeHHH B BY3€ U B NPO(PECCHOHATBHON JAEATEIBHOCTH MpU
B3aMMOJICHCTBHUH C IpaXk1aHaMU U KOJIJIETaMU B KOJIJIEKTHBE.

3. Kparkoe comep:kaHue I CHUNIUHbBI

Monayasb 1. BBenenue B npeamer.

3amaun ¥ MeCcTO Kypca B TMOATOTOBKE MAarucrpa, rOTOBAILIErOCs K Kapbepe TOCCIyXKalllero.
[Ipobnema mpecTmka W BOCTPEOOBAHHOCTH pPEYEBOM KyIbTypbl B Hamie BpeMs. OCHOBHBIE
MOHATHS KypcCa; CTPYKTypa HallMOHAJIBHOTO si3bIKa, P kak MupoBOM s3bIK. BiusHue sA3pika Ha
dopMHpOBaHHE JUYHOCTU  YEJIOBEKAa, MOHATUE A3bIK0GasA  auyHocmb. (OCOOEHHOCTH
TUMU3UPOBAHHON SI3bIKOBOM JIMUHOCTH  TOCYJApPCTBEHHOTO CIIY)KAILErO0 M THUIIBI pPEdYeBOU
KYJIBTYpbI rocciykamero. Pycckuif  S3bIK  Kak CHOCOO  CYIIECTBOBAaHHS PYCCKOTO
HAI[MOHAJLHOTO MBIIIJICHUS M PYCCKOW KYJIbTYpbl M Kak 3HaKOBas CHUCTeMa Iepefauu
uHpopmanuu. THUIBI pedeBbIX CUTyaluud W (DYHKIIMOHAJIbHBIC Pa3HOBUIHOCTH COBPEMEHHOTO
pycckoro s3bika. OdunnanbHbie 1 HeOPHUIUaTbHBIC CUTYAITUH OOIIEHUS.

Mopayas 2. KyabTypa 1e/i0BOro o0meHus.

2.1. OcobenHoctH OQGUINAIBLHO-ACIOBOTO CTWiIsA W chepbl ero GYHKIMOHUPOBAHUS.
XapakTepucTuka  OOMXOAHO-NIENOBOIO  TMOJACTHIIA, CBA3aHHOTO C  Npo(decCHOHANBHOM
JESITEIbHOCTBIO TOCCITY>KAILlEro; UCTOPHS IETIOBOTO S3bIKA; YCTHBIE (POPMBI IETIOBOI pedH.

2.3 Ctporocts HOPM MUCBMEHHOH (OPMBI J1e710BOro obmeHus. XKaHpsl TUCBMEHHON JIeTOBOM
KOMMYHUKaIMu. KaHnenspckuil TOKYMEHT Kak OCOOBIM THIT TEKCTa; CTPYKTypa M IpaBuia
COCTaBJICHUS JIOKyMEHTOB. MHTepHalMOHAIbHBIE CBOHCTBA PYCCKOM OQHUIMAILHO-AETOBON
MMUCHbMEHHOU peun. PedeBoil 3ITUKET B AEIOBOM NEPEIUCKE.

Mopayas 3. KyiabTypa Hay4YHOH pedn.

3.1 OcoOeHHOCTH HAYyYHOTO CTWJIS PEYM M €r0 Pa3HOBUIHOCTH. JKaHpBI HAy4YHOTO CTHJIA, C
KOTOPBIMH DPa0OTaeT MarucTpaHT (aHHOTalMsA, pedepaT, CTaTbs, IOKIAJ, TE3UCHl JIOKIJIAja,
Ipe3eHTalus, MarucTepckas auccepranus). Buasl komnpeccuu.

3.2. Odopmienne HayuyHOW KBamU(pHUKAIMOHHON paboTbl. CTpykTypa HaydHOW paOOTHI.
PyOpukanus tekcra: riaBbl, pazaensl. Odopmienue 6udmmorpaduu, nurarel. CHOCkH. CIUCOK
MCII0JIb30BaHHOM JIUTEPATYPHI.

Monayab 4. HopMaTUBHBIN aCNeKT KYJIbTYPbI peun
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4.1 OmpeneneHne MOHATUH «I3BIKOBasi HOPMay, «BAPHAHTHOCTH HOPMBI», «KOAWU(UKALUS» U
«hakrop conuanpHOro mpectuxka». I[IpaBUIBHOCTP M MacTepcTBO peud. PasHoOBHAHOCTH
SI3BIKOBBIX HOPM. [Ipon3HOCUTENBHBIE HOPMBI PYCCKOTO JUTEpAaTypHOTo si3bika (PJIA).

4.2. Jlekcuueckue HOpMbl PJISI M mpuuuHbl MX HapyuieHus. PacripocTpaHEeHHbIE JTEKCUYECKHUE
OLIMOKH: TUIEOHA3M U TaBTOJIOTHUSI.

4.3. I'pammaTraeckue HOpMbl PJISI, cnydam mx HapymieHus. TpyaHble ciiydaw yrmoTpeOaeHus
UMEH CYILECTBUTEIbHBIX. VI3MEHEHUs, NPOUCXOISIINE B YIOTPEOICHUM YUCIUTEIbHBIX.
TpynHble ciydan MMEHHOIO M IJAarojbHOTO ymnpasicHus. CorizacoBaHue MOMIEXKAIETO WU
cKazyemoro B (popmax yucna. YnorpeOieHue 1eenpuvacTHbIX 000pOTOB.

4.4. Opodorpaduyeckre M NYHKTyallMOHHbIE HOPMBI, aKTyalbHbIE MAJIs JEJIOBOIO IHChMA.
Mopnyas 5. Iloaroropka my0JIM4HBIX BHICTYIVICHUH B Pa3HBIX KaHPaX.

5.1. Ponas putopuku B moAarotroBke rocciayxkamux. OCOOSHHOCTH ITYOJHMIIMCTHYECKOTO CTHIIS
peun. IloHsiTHE YCTHOTO MyOIMYHOTO BBICTYIUICHUS, €70 BUABI U OOIIME MpaBUJa IMOJTOTOBKH

MyOJIMYHOTO BBICTYTIJICHUSI.

5.2. Ocobennoctu yOexnatomeid peud U ee BHIBL [loHATHE apryMeHTanuu u
BrI160op apryMeHTOB B 3aBHCHMOCTH OT THIIa ayIuTOpHd. Poib myONInYHBIX

apryMeHTalllu.

IIpaBUiIa

JMCKYCCHI B COBpeMEHHOM obmiectBe. [loAroToBKa K TMCKYCCUU U MIpaBHiIa y4acTHs B HEHl.

4. O0beM y4eOHOM JUCHUILINHBI

Bunpr yueGHO# paboThI B 3au. en. B
aKaJiemM.uacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 10 Y4eOHOMY IVIAHY 2 72
AyJAUTOpPHBbIE 3aAHATHS: 0,9 32
Jlexumonnsle 3ansTus (JI13) 0,45 16
[Tpaktuueckue 3ansatus (113) 0,45 16
CamocrositesbHas padora (CP): 1,1 40
Pedepar/CamocTosiTennbHas mpakTUdeckas padbora 0,5 20
CaMOCTOSITETLHOE U3YUYEHUE PA3/ICSIOB TUCIIUIIIIMHBI 0,6 20
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 3a4er
Bunpr yueGHO# paboThI B 3au. en. B
acTp.gacax

O01mas Tpy10eMKOCTh JUCHHUILUIMHBI 10 Y4eOHOMY IJIAHY 2 54
AyIMTOpPHBIE 3AHATHS: 0,9 24,3
Jlexnmonneie 3ansTus (J13) 0,45 12,15
[Tpaktuueckue 3ansatus (I113) 0,45 12,15
CamocrositesbHas padora (CP): 1,1 29,7
Pedepar/CamocTosiTennbHas mpakTUdeckas padora 0,5 13,5
CaMoCTOSTEIbHOE N3YUYEHHE PA3AEIOB IUCIUILIMHbI 0,6 16,2
Bua koHTpOJIA: 3a4eT / IK3aMeH 3a4er

AHHOTANUA Y4eOHOI NMPOrpaMMbl TUCUUILINHBI
«BbruncjuTeIbHAS MATEMATHKA B TEXHOJOTHH MATEPUAJIOB COBPEMEHHOM IHEPreTHKN»

(B1. B. JIB. 03.01)

1. llenb AUCHUIUINHBI - HAYYUTh CTYIEHTOB TEOPETUUYECKUM 3HAHMSIM U NPAKTUUYECKUM
YMEHHMSAM U HAaBBIKaM MCIIOJIb30BaHUS COBPEMEHHBIX MaTEeMAaTUYECKUX METOIOB C MPUMEHEHHEM
nakera mareMmarudeckux mnporpaMM MATLAB g pewmeHus IMpoKoro Kpyra 3ajaad
BBIYHCIUTEIbHON MaTEMaTHKH.
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2. B pe3yabrare wu3yYeHUsl AUCHHUILUIMHBI O0y4Yawluiicds N0 mporpamme
CIeNNATUTETA JOJIKEH:
obnadamys CIEAYIOIIUMU KOMIIETCHIIUAMU:
- CIIOCOOHOCTBIO HMCIIOJIb30BaTh MAaTEMaTHUYECKHE U €CTECTBEHHOHAYYHBIC 3HAHUS ISl PEIICHUs
3aza4 cBoeit mpodeccuonansHoi nesitenbHocTr (OITK-1);
- CIIOCOOHOCTBIO K aHAIM3y CUCTEM aBTOMAaTH3allMU MPOU3BOJACTBA U pa3pabOTKe MEPONPUITUN
no ux coBepuieHcTBoBanuto (I1K-5);
3nams.
-pU3UKO-XUMHUYECKNE U XUMHKO-TEXHOJOTHYECKHE 3aKOHOMEPHOCTH MPOTEKAaHUs IMPOILIECCOB
W3MEHEHUS arperaTHOrO COCTOSIHUS Mapo(ra30)-KUIKOCTHBIX CUCTEM, PEAKTOPHBIX MPOIIECCOB U
OCHOBHBIX IIPOLIECCOB pa3JeIeHUs XUMHUUECKON TEXHOJIOTUH;
- METOJBI M aJTOPUTMBI KOMITBIOTEPHOTO MOJIEIMPOBAHUS OCHOBHBIX IMPOIECCOB XUMHUYECKOU
TEXHOJOTHH U TEXHOJOTHUECKUX CXeM XMMHUYECKUX MPOU3BOCTB;
- TNPUHIUMNBl TPUMEHEHUS METOJOJOTHU  KOMIBIOTEPHOTO  MOJCIUPOBAHUS  XUMHKO-
TEXHOJOTMYECKHUX TPOILIECCOB MPH aBTOMATHU3UPOBAHHOM MPOEKTUPOBAHUM U KOMIIBIOTEPHOM
yIpaBICHUH XUMUYECKUMU MPOU3BOICTBAMHU.
Ymemn:
- pemaTh 3aJauydl KOMITBIOTEPHOTO MOJCTUPOBAHUS IPOIECCOB Mapo(ra30)-»KUIKOCTHBIX
paBHOBECHI1, abCcOpOLNH, AUCTUIUISILIUY, PEKTUPUKALIUU U KUJKOCTHON SKCTPAKIIHH;
- TPUMEHATH TMOJYYCHHBIE 3HAHUS MPU PEIICHUU MPAKTHYECKUX 3a/lad KOMIBIOTEPHOTO
MOJIEJIMPOBAHUSI OCHOBHBIX IPOIECCOB XMMHYECKON TEXHOJOTHH U TEXHOJOTHYECKHX CXEM
XUMHYECKHUX TIPOU3BOJICTB.
Braoemy:
-MeToJlaMi TPHUMEHEHHUs CTaHJapTHBIX MakeToB NpukiaagHbix nporpamm (III1) um maketoB
moaenupytomux nporpamm (IIMIT) ans MopenupoBaHUsST OCHOBHBIX IPOIECCOB XUMHUYECKOU
TEXHOJIOTHH U TEXHOJIOTHUECKUX CXEM XMMHUYECKUX MPOU3BOJICTB.
3. KpaTkoe coaep:xaHue TUCUUIIIHHBI
Bseoenue. llemu u 3agaun kypca. KpaTkuii ucropuueckuii o4epk pa3BUTHS OTEUECTBEHHOW H
3apyO0eXHON BBIYMCIUTENbHON MaTeMaTHKU. OCHOBHBIE 3Tallbl Pa3pabOTKH U pean3aluu
AITOPUTMOB Ha KOMITBIOTEPAX.
Mooyne 1. Buiyucaumenvruas mamemamuxa. OCHO8Hble 3mansl: pazpadomka U peanusayusl
aneopummos na xomnvtomepax. Cucmema xomnviomeprou mamemamuxu (CKM) MATLAB ons
peuienus 3a0ay 8blYUCIUMENbHOU MAMEeMAMUKU.
Tema 1.1. Co3znanme M-mporpaMm M OCHOBHBIE oOIlepaTopbl M-si3plka IpOrpaMMHUpPOBaHUs
MATLAB. Bapuantsl ctpyktypsl nporpaMmm Ha MATLAB.
e Opranuzanus padouero cromna Desktop Layout;
¢ OcHoBuele onepanun B Command Window;
e OcHoBHbIe onepanuu B Editor;
e JIuHeliHO OpraHr30BaHHas ITporpamMMa (aJITOPUTM);
e BeTBiieHHs ¢ OJTHUM YCJIOBHEM, HECKOJILKUMU YCIOBHUSMHU, BIOXKEHHBIE, CO CIICKOM
ycnoBwuil. if, switch; morudeckue onepanuu and, or, not;
o [ [UKJIBI CO CYETUMKOM, C MPEAYCIOBUEM, C IIOCTYCIOBUEM, C TIPEPHIBAHUEM IOJIHBIM H
MpephIBAaHIEM YaCTHYHBIM, C 33/IaHHBIM IIarOM CUETYHKA, C OTACIBHBIM OTCUETOM
uteparuii; for, while, break, continue; ¢ BbI30BOM (YHKIMN; C JHATIOTOM C
noas3oBareaeM B Command Window U B cielMaIbHBIX JUAIOTOBBIX OKHAX;
Tema 1.2 CrangapTHbie U HeCTaHIAPTHBIC (HYHKIIMK M-s3bIKa MPOrPaMMHUPOBAHUS U OCHOBHBIC
pemrarenu (solvers) MATLAB.
OyHKIMU ¢ Tpa@UIecKuM BBIBOJOM pe3yiabTaToB; plot, subplot, surf, mesh, polar;
@DyHKIIUH ¢ YUCIOBBIM BBIBOJOM pe3ynbraToB B Command Window;
DYHKIUY € 3aMMUCHIO PE3YJIBTATOB B (paiir;
OyHKIHH, BIOKEHHBIC B TJIABHYIO () YHKITUIO;
OYHKIMH ¢ IEPEMEHHBIM YUCIIOM apI'YMEHTOB;
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OyHKIHH, BBI3BIBAIOIIHE IPYTYIO QYHKIIHIO, UMsI KOTOPOU MEpeIaHo KaK apTryMEeHT;
Mooynw 2. Bekmopwvl u mampuywl. Cucmema aunetinolx aneeopauveckux ypasuenutl (CJIAY).
Tema 2.1. O6paTHas maTpuiia. Y MHOKEHHE MATPHIL.

¢ OniepaTop inv;
¢ Oneparopsl strcat, int2str, num?2str;
e Oneparops! length, min, max, mean, sort;
¢ Oneparopsr dot, tril, triu, eye, zeros, ones, diag;
¢ Oneparopsl rand, linspace, logspace, repmat;
¢ Oneparopsl size, det, trace, norm;
Tema 2.2. Meton ["'aycca. MeTon npocTbIX UTEpaLIHii.

Omnepatopsi linsolve, rank, eig;

Tema 2.3. O0ycIIOBIIEHHOCTh CUCTEMBI. YHCI0 00YCIOBICHHOCTH.

Omnepatopsl cond, rcond;

Mooyns 3. Obpabomxa pe3yrbmamos uzmeperus 00HoU geaudunsl. Ipubnudicenue Qynkyuu
Tema 3.1. Kpurepuii CtbrosieHTa.
¢ Omnieparopsr polyfit, polyval;
Tema 3.2. Annpokcumarius.
¢ Oneparop Isqcurvetit;
Tema 3.3. UnTepnonsuus.
¢ Oniepatopsl interpl, linear, spline, nearest;
Mooynv 4. Hucnennoe unmezpuposarue
Tema 4.1. Metoas! IpsIMOYTOJIBHUKOB
e Oneparopsl sum, mean;
Tema 4.2. MeTtoapl Tpanenui
e Oneparop trapz;
Tewma 4.3. Meton Cumncona
¢ Oniepatop quad, int;
Tema 4.4. Meton HrroTona-Koreca 8 mopsiaka
¢ Oneparop quad8;
Mooynv 5. VpasHenue ¢ 00HUM HeuszBeCmMHbIM
Tema 5.1. MeTon aenenus momnojam
¢ Oniepatopsl conv, deconv, polyval, polyder;
Tema 5.2. MeTox KacaTelIbLHBIX
¢ Oneparopsl roots, poly, fzero;
Mooyne 6. Cucmema HeUHEUHbIX YPAGHEHUL
Tema 6.1. Meton HeroTona-Padcona
¢ Oneparopsi solve, diff, subs;
Tema 6.2. MeTo1 IPOCTHIX UTEPALIHHA.
¢ Oniepatopsl simplify, collect, pretty;
Mooynv 7. O0HoMmepHas onmumuzayus
Tema 7.1 MeTo1bl OTHOMEPHOM ONTUMU3ALUU
¢ Oniepatopsl fminbnd;
Mooynv 8. Muozcomepnas onmumuzayust
Tema 8.1 MeTo1bl MHOTOMEPHOM ONTUMU3ALUN
¢ Oniepatops! fminsearch, linprog, fmincon;
Mooynv 9. Jugpgepenyuanvhvie ypasrerus
Tema 9.1 Metoap! pemienus auddepeHnanTbHbIX YpaBHEHHH.
¢ Oniepatopsl dsolve, diff;
3akiroueHue. 3aKI0YUTeNbHAs JIEKIUS 110 TOJIBEICHUIO UTOTOB Kypca.

4. O0beM y4eOHOM JUCHUIINHBI
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O6bem

Bup yue6noii paboThl B 3aueTHEIX B axamemmuecknx

CAUHUIIaX qacax
O0mast Tpy10eMKOCTb JUCUMILIMHBI 3 108
10 y4eOHOMY ILIAHY
AyIMTOpPHbIE 3aHATHS: 1,33 48
Jlexknnu 0,44 16
[Tpaxtuueckue 3ausatus (113) 0,89 32
JlaGopaTopHbie pabOThI - -
CamocrositesbHas padora (CP): 1,67 60
[ToaroroBka K 1a00paTOpHBIM paboTaM 0,835 30
CaMocCTOsATEIbHOE N3YUEHHE Pa3AeiioB Kypca 0,835 30
Bua uToroBoro KOHTpoJIfA: 3a4er / IK3aMeH 3auer

O6bem

Buzt y4eOHoi paboTsI B 3aueTHbIx B actp. gacax

CAUHUIIaX
O0mast Tpy10eMKOCTh JUCUMILIMHBI 3 81
10 y4eOHOMY IUIAHY
AyIMTOpHBIC 3AHATHS: 1,33 35,91
Jlexum 0,44 11,88
[Ipakruueckue 3anstus (113) 0,89 24,03
JlabopaTopHbie pabOTHI - -
CamocrositesbHas padora (CP): 1,67 45,09
[ToaroroBka K 1a00paToOpHBIM paboTaM 0,835 22,55
CaMocCTOsATEIbHOE NU3YUEHHE Pa3AeiioB Kypca 0,835 22,55
Buj uTOoroBOoro KOHTpoOJIsi: 3a4eT / IK3aMeH 3auer

AHHOTANUA Y4eOHOI NMPOrpaMMbl TUCUUILINHBI
«JluckpeTHasi MAaTeMATHKA B TEXHOJIOTHH MATEPUAJIOB COBPEMEHHOI IHEPreTUKI»
(b1. B. JIB. 03.02)

1. llean u 3aga9u AU CUMILINHDBI

Heab0 AUCUMIUIMHBI SBIETCS (DOPMUPOBAHHE Y CTYIAEHTOB CHCTEMBI OCHOBHBIX
MOHATUM, MCHOJB3YEMBIX JUISI TOCTPOCHHUS BAaXKHEHIIMX MAaTEMAaTHYECKUX MOJEIEH, U
MaTeMaTUYECKUX METOOB JJIsl OMMCAHUS PA3TUYHBIX MPOIIECCOB.

OCHOBHBIMHM 321aYaMM JUCUHUILIMHBI, PEIICHHE KOTOPBIX 00ECIeYnBACT TOCTHKEHUE
IIEJIU, SIBIISTFOTCS:
- O3HAaKOMJICHME C CHCTEMOM TOHATHW, MCIOJIB3YEMBIX JUISl OINKHCAaHUA BaXKHEHIIUX
MaTeMaTHYEeCKUX MOJEIICH 1 MaTeMaTHYECKUX METOJ0B, M UX B3aHMOCBS3bIO;
- O3HAKOMJIEHUE C PUMEPAMU IIPUMEHEHUSI MATEMATUYECKUX MOJIENIEW U METOJIOB;
- ¢GopMHpOBaHHE HABHIKOB W YMEHHH WCIIOJIB30BaHUS MaTeMaTHYECKUX Mojeled u
MaTeMaTHYEeCKUX METOI0B.

2. TpeGoBaHusi K pe3yJIbTaTaM OCBOCHHS TUCHUIINHBI

B pesynbraTe HM3yueHUS AMCLUUIUIMHBI OOYYAIOUIMICS MO IporpamMme CreunuaguTeTa
JIOJKEH:

0b1a0amsb CIETYIONTUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTBIO MCIOJIb30BAaTh MAaTEMaTHYEeCKHE, €CTECTBEHHOHAYYHbIE U WHIKCHEPHBIC

3HAHUS JJI penieHus 3a1a4 cBoeil mpodeccuonansHoi aestenbHocTr (OITK-1);
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- CIOCOOHOCTBIO K AaHaIM3y CHUCTEM AaBTOMATH3AIMM MPOU3BOJCTBA M pa3zpaboTke
MeponpusTHil o ux coBepmeHcTBoBanmio (I1K-5).
3HATh!
-OCHOBHBIC MOHSTHS M METOJbI TUCKPETHOW MAaTEMAaTUKH, MATEMAaTHYECKAX METOJOB PEIICHHUS
npo(hecCHOHANBHBIX 3a]1ad.
yMeTh:
- IPUMCHATH MAaTCMAaTHUYCCKUC MCTOABI IPU PCILICHUU TUITIOBBIX HpO(I)CCCI/IOHaJIbHBIX 3ajgay.
BJIA/IETh:
-MCTOJaMU TMOCTPOCHUA MaTeMaTHYEeCKOU MOACIN THUIIOBBIX Hqu)eCCI/IOHaHBHLIX 3agady u
COJIepKATEbHOM HHTEPIIPETAIIMH MTOTYICHHBIX PE3yJIbTaTOB.

3. Kpartkoe cogep:xanue JUCUMIJIMHBI:

1. BBenenue.

Ponp  nmuckpeTHON MareMaTHKM TpU  pa3padOTKe W OKCIUTyaTallud  XUMHKO-
TEXHOJIOTMYECKUX CHCTEM.

2. DJIeMeHTHI TeOPHH MHOKECTB 1 ajiredpandecKkue CTPyKTyphbl.

BBenenue B qucKkpeTHYIO MaTeMaTuKy. Poib TUCKpeTHON MaTeMaTHKH IIPH pa3paboTKe 1
OKCIUTyaTalli XUMHKO-TEXHOJOTMYECKHX CHCTeM. MHOXeCcTBa, OTHOUICHUS M (DYHKIUH.
3ajaHre MHOXKECTB M OCYIICCTBICHHE omepanuid Haax HuMH. CriocoObl 3amanus. Omepanuu
00BbEeTMHEeHHUS, TIEPECCUCHUs], Pa3HOCTH, JONOJHEHUS U JIeKapTOBa NMPOU3BEICHU. AKCHOMATHKA
Teopur MHOKeCTB. AnreOpa Kantopa. MunnMm3aius npeactaBieHuid MHOXKECTB. J[narpammsl
DOiinepa-Benna. bunapasie otHomeHus. CrnocoObl 3aanus OWHApHBIX OTHOIIeHHid. CBolicTBa
OuHapHBIX OTHOIICHUI. Pazouenus. OTHOIICHUS SKBUBAJICHTHOCTH | Topsiika. [IpencraBinenue
N-apHbIX OTHOLICHWH OMHapHBIMH. AnreOpa oTHomeHui. OyHkuuu. MHBEKIMS, CIOPBEKIHS U
ouekmmsi. AnreOpamdeckue CTpykTypbl. [lomyrpynmel. Monouasl. ['pynmel. [loarpymmsr.
Huknanueckue rpymmbl. ['pynmbl mojactanoBok. M3omopdusm rpymm. CMeXHbIE KIAcChl IO
noarpymnme. Hopmanbubie paenutenu. ®Daxrop-rpynnbel. Kosbla: omnpeneneHus, CBOHCTBa,
npumepsl. [oss.

3. daeMeHTHI Teopuu rpagdos.

I'padpl. 3amanme u xapakrepuctuku rpados. Bunsl rpados. Iloarpadsr. Marpuisl
CMEXKHOCTH M HWHUMIECHTHOCTH. Crtenenu BepmnH. Mapumpytel Ilenu. [uxnel. Paccrosnue
MEXIy BepmnHamu. Jluamerp u panuyc rpada. YHapHble 1 OMHapHBIC oniepaly HaJ rpadamu.
Hononuenue rtpada. Ynmanenue u goOaBiieHHWE BEpPIIMH. YalleHWe W joOaBiieHue pedep.
OroxnectBienne BepminH. Pacmiernenne BepmuH. OObenaunenue rtpadoB. I[lepecedenue
rpadoB. KommoneHtsl cBsizHOCTH. MocThl. BepmmnaHas u pebepHas cBA3HOCTh. CBS3HOCTH
OpPUEHTHUPOBAHHBIX TI'padoB. AJTOPUTM BBIYHCICHUS CBA3HOCTU. BHYTpEHHSS yCTOWYHMBOCTD.
Bepmunnoe uncno HezaBucuMocTd. PebepHoe unciio He3aBUCUMOCTH. BepiuHaHoe u pedepHoe
nokpeiTie rpada. BHemHss ycroWuyuBocTh. BepmmHHOe u pebepHOE YHCIO BHENIHEH
yCTOMYUBOCTH. [{UKIBI M pa3pe3bl. DiliiepoBbl HUKIBI. ['aMUIbTOHOBBI UKL, [ImaHapHOCTh U
ykiazka rpagos. ['panu miockoro rpada. Packpacka rpagos. Xpomaruueckoe yucio. ['umnoresa
yeTbipex Kpacok. JlepeBbs. Ompenenenus. CpoiictBa. Teopema Konu. ®dyHmameHTanbHas
cuctema 1IUKI0B. OCTOB HAaMMEHBILIETO Beca. YIOPSAIOYEHHBbIE IepeBbsi. bUHAapHBIE NEpEBBA.
JlepeBbsi COPTUPOBKH. AJITOPUTM MOUCKA B IEPEBE COPTHUPOBKH.

4. byaeBbl GpyHKIUH.

Anrebpa noruku. bynessl pynkiuu. CriocoOs! 3amanusi. byneBsl QyHKITMU OTHON U IBYX
NEepEeMEHHbIX M HX cBoiicTBa. Popmynbl OyineBoil anreOpsl. OCHOBHBIE 3aKOHBI OyJeBOU
anreOpel.  ODKBHBaJIGHTHOCTh  (opmyn.  Ilpunmun  aBoiictBeHHOCTH.  CoOBepIICHHBIC
TU3BIOHKTHBHBIE ¥ COBEPLICHHbIE KOHBIOHKTUBHBIE HOpManbHble (Qopmbl. CHCTEMBI
3JIeMEHTapHbBIX OyneBbIX QyHKIUI. OYHKIHOHAIBHO MOJHBIE CUCTEMBI 3JIEMEHTAPHBIX OyJIEBbIX
¢ynkuuii. Ilpumepsl (QyHKIMOHATBHO MOJHBIX Oa3zucoB. BakHeimme 3aMKHYThIE KIJIACCHI.
Teopema o ¢GyHKOIHOHATBEHON TOJIHOTE. MuHuUMU3aus OyneBbiX (yHKmA. CoKpaiieHHas,
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TynukoBass ¥ MuUHUMaibHas Qopmel. Kapter KapHo. Metox codeTaHus WHIEKCOB U METOJ
Kyaiina. MuanmMu3anmsi KOHbIOHKTUBHBIX HOpMaJbHBIX (hopM. O630p MPUITOKEHUN TUCKPETHON
MaTEMaTHUKH. PaspaboTtka 3P PEKTHBHOTO MaTEMaTHYECKOTO, IIPOrPaMMHOTO,
MHPOPMALIMOHHOTO M TEXHUYECKOTO OOecreyeHusi Ha OCHOBE METOJIOB JIMCKPETHOU
MaTE€MaTUKHU.

5. UcunciieHue BbICKa3bIBAaHM.

BBenenne B MatemMaTHueCKyo JIOTUKY. KpaTkue cBejeHHs U3 UCTOPUM MaTEMaTHYECKOMN
jgoruku. Ponp MaTemaTuueckoil JIOTMKM TMpu pa3paboTKe U OKCIUIyaTallud XUMHKO-
TEXHOJOTMYECKUX cucTeM. PopManbHble aKCHOMAaTHUeCKUe cucTeMbl. CHMBOJIBI, BBIPAXKECHMUS,
dbopmyibl, akcuoMbl. [IpaBuiio BbIBOJIa, HETIOCPEICTBEHHOE CIIEe/ICTBUE, BBIBO, TeopeMa. Jloruka
BbICKa3biBaHUi. Jlornueckuii BeiBoa. Axcuomsbl. [IpaBmino modus ponens. Teopema nenykiuu u
npaBuiao  cwuiorn3ma. llomHota w®  HempoTuBOpeuumBOCTh.  He3aBHCMMOCTB — akCHOM.
Pazpemmmmocts Teopuu. [lpyrue axkcuomarusauuu. [IpoBepka BBIBOIMMOCTH C IOMOILIBIO
UCTUHHOCTHBIX Tabmui. CexBennmu ['enneHa. Monens mupoB Kpumke. Meron pesonmrornuid
Pobuncona. Metoz kiay3 Bonra. O6patnsiii MeTos MaciioBa (61aronpusiTHeIX HaOOpOB).

6. UcunciieHue NpeuKaTOB U HeYeTKAaS JIOTHKA.

Jloruka mpenukaToB. ABTOMAaTH3allMs JIOTHYECKOTO BbIBOAa. IlepemenHble, QyHKIUH,
TEpPMbI, MpPENUKaThl, KBAHTOPbI, (GopMynbl. OO6nacte neicTBUs KkBaHTOpa. CBOOOIHBIE U
CBsI3aHHBIE NepeMeHHbIe. VIHTepnpeTauy, paBHOCWIBHOCTh. Pacro3HaBanue oOIIe3HAYUMOCTH.
[IpobGnema pazpemuMoCcTH. AKCHOMBI M TIPaBWJIa BBIBOJIA MCUMCICHHUS TpeaukaToB. Teopema
nenykunu. HenpoTuBopeuMBOCTP M IOJNHOTA. DBbIHECEHHME KBAaHTOPOB U INpeJBapeHHas
HOpMasibHast ¢opma. CKyaeMOBCKHE CTaHAapTHbIE (GOopMbl. DpOpaHOBCKUN YHUBEPCYM U
Teopema DpbOpana. [loncranoBka u yHudukanus. Meron pe3oironuii 1 ero noiaHota. CtpaTeruu
Metoga pesomonuid. Jlu3broHKThl XopHa. [IpUHIMO JOTMYECKOTO MPOrpaMMHUpPOBAHUS.
Heuerkne muoxkectBa. Hewerkas snoruka. IlosBnenue u cyrep HederkocTd. dopmanusanys
HeyeTKoCTH. DyHKIMA NpUHAMIECKHOCTH. JIMHrBHCTMUYecKas mnepeMeHHas. Onepanuu Hax
HEUETKUMH MHOXecTBamMH. Heuertkas apudmeruka. Metoasl nedazsuduxanmu. Hederkue
oTHomieHusa. CTaHIApTHBIE HEYETKHUE JIornyeckue onepaund. Hewerkuit BbiBoa. CTeneHH
VUCTUHHOCTH U CTEIICHU YBEPEHHOCTU. HedeTknii aHanor MeToaa pe3oItoLuii.

7. Koneynbie aBToMaThbl, MAalIMHbI Thiopunra-Ilocra, cJio:KHOCTH BHIYUCICHUIM.

DneMeHThl Teopur aBTOMaTOB. IlOHATHE aBTOMAaTHOTO MpeoOpa3zoBaHus UHPOPMALIUU U
KoHeuHOTo aBToMaTa. CriocoObl 3a1anus aBToMaToB. ABToMatel Muiu u Mypa. [Iporpammuas u
amnmnapaTHasl peaju3alus aBTOMaTOB. DKBUBAJEHTHOCTh U MUHUMHU3AIUS aBTOMATOB. MalinHbI
Trropunra-ITocra. ®opmanuzanusi MOHATHS aNropuT™Ma M (GopMaabHbIE MOJIEIN aJITOPUTMOB.
Mamumna ThropuHTra: onpeseneHus, CBOMUCTBa, rpadsl nepexogoB. Mammuna [locra. IIporpammer
mis MamuH.  [Ipobmema  pacmosnaBanus.  [IpoGiiema  OCTaHOBKH.  AJNTOPUTMUYECKH
Hepaspemumble MpoOneMbl. CIO0XKHOCTh aNropuTMOB. Mephl CIOXKHOCTH. BpemeHHas u
€MKOCTHAsl CIJI0)KHOCTb. ACHMITOTUYECKAs] CIO0XHOCTh, IMOPSAOK CIIOKHOCTH, CJIOKHOCTh B
CpeIHEM M B XyaueMm ciydae. TpynHopaspemmmble 3agaud. HegerepmMuHupoBaHHAs MalldHa
Teropunra. Kmaccet P u NP. NP-momnsie 3amaun. NP-monHOTa mpoOGieMbl BBIOJHUMOCTH
¢dopmyn oruky BhICKa3biBaHUH. O030p MPUIIOKEHUN MaTeMaTHuecKoi joruku. Hampasnenus
UCIIOJIb30BaHUs ammapaTa MaTeMaTUYeCKOH JIOTMKM B 3a/adaxX MPaKTUYECKOW HH(GOPMATUKH.
Crneuudukammst u  BepupUKalus  MNPOrpaMMHO-ANNApAaTHBIX  MPOEKTOB,  JIOTUYECKOE
IPOrpaMMHUPOBAHKE, TOCTPOEHUE OHTOJIOTUM, S3bIKH OOLICHHSI MHTEJIEKTYaIbHBIX areHTOB.

4. O0beM yueOHOM JUCHMIIJIMHBI

O6bem
Brizt yae6Ho#t paboThI B 3auetHbIx B akanewm. yacax
eMHMIIAX
O0mas Tpya10eMKOCTb U CIIUNIMHBI 3 108
1o y4eO0HOMY IIAHY
AyIMTOpHBIC 3AHATHS: 1,33 48
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Jlexum 0,44 16
[Tpakruueckue 3anstus (113) 0,89 32
JlaGopaTopHbie pabOTHI - -
CamocrositesbHas padora (CP): 1,67 60
[ToaroroBka K 1a00paTOpHBIM paboTaM 0,835 30
CaMocCTOsATEIbHOE N3YUYEHHE Pa3AeiioB Kypca 0,835 30
Buja uToroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH 3auer
O0bem
Brz yae6Hoit paboTh B 3ageTtHbIX B actp. gacax
eMHMIIAX
O0mas Tpya0eMKOCTb AU CIIUNIJIMHBI 3 81
1o y4eO0HOMY ILIAHY
AyIMTOpHBIC 3AHATHS: 1,33 35,91
Jlexum 0,44 11,88
[Ipakruueckue 3anstus (113) 0,89 24,03
JlaGopaTopHbie pabOThI - -
CamocrositesbHas padora (CP): 1,67 45,09
[TonroroBka k 1a00paTOpHBIM paboTam 0,835 22,55
CaMOCTOSITETbHOE U3YYEHUE PA3/IeSIOB Kypca 0,835 22,55
Buja uTOroBOro KOHTpoOJIsi: 3a4eT / IK3aMeH 3auer

AHHOTANUA Y4eOHOI NMPOrpaMMbl JTUCUMUILINHBI
«Mapkerunr» (b1. B. /1B.04.01)

1. eap AMCUMIVIMHBI — TIOIYYEHUE CHCTEMBl 3HAHUM O 3aKOHOMEPHOCTSX
(GYHKIIMOHUPOBAHHS TPEANPUSITHI B CHCTEME HAIIMOHAIBHON SKOHOMUKH, TPEICTABICHUN B
o0jacTh  MEHEeIKMEHTa W  MapKeTHWHIra, BKJIIOYas METOJOJIOTMYECKHE OCHOBBI U
3aKOHOMEPHOCTH, (DYHKIINU, METO/bI, OPTaHU3AIMOHHBIE CTPYKTYPHI, OPTaHU3AINIO TTPOIECCOB,
TEXHHUKY U TEXHOJIOTHIO MEHE/DKMEHTA U MapKETHHTa B YCIOBUSIX PHIHOYHOM SKOHOMUKHU.

2. B pe3yabraTre u3yYeHUs] AUCHHUILUIMHBI OOy4YawIIuiicd N0 mporpamme
CIeNNATUTETA JOJIKEH:

001a0amb CIETYIOIUMA KOMIETCHITHSIMHU:

— CIOCOOHOCTRIO K opraHu3anuu padotsl mogunHeHHbIX ([TK-13);

— CITIOCOOHOCTBIO K COCTaBJICHHIO W aHalu3y OW3HEC-IUIaHOB pa3pabOTKU H
BHEJIPCHUSI HOBBIX TEXHOJOTHYECKHUX MPOIECCOB, OOpamieHus ¢ 00beKkTaMu mpodheCcCHOHaTBLHON
NeSTeTLHOCTH, BBIITYCKA M pea3alui KOHKYPEHTHO criocoOHo# npoaykiuu (ITK-17).

3Hamu:

- TPUHLUIBL COCTaBJICHHUS TEXHUYECKOM JoKyMeHTauuu (rpa@uxoB pabOT, HHCTPYKIIHIA,
IUTAHOB, CMET, 3asIBOK Ha MaTepuasbl U 000pyIOBaHUE) U JP.;
- TEOPETUYECKHE OCHOBBI U METO/IbI BHIPAOOTKH IIeJiel U cTpaTeruu OusHeca;
- TPUHIUOB TOATOTOBKH JOKYMEHTAIIMH JUIS CO3/aHUS CHUCTEMbl MEHEKMEHTa KayecTBa
pEIIPUITHS,
METOJIbI ¥ TEXHOJIOTHH MPUHSITHS U PeaU3alliy YIIPABICHUSCKUX PEIICHHI.
Ymemu:
- COCTaBJISITH 3asBKH Ha 000pYIOBaHUE;
- pa3pabaTbIBaTh TEXHUYECKYIO TOKYMEHTAIUIO;
- TNPUHUMATh YIPaBIEHYECKUE PEIICHHUS K OPraHU30BBIBATh WX BBINOJIHEHHUE;
- cobupartb, 00pabaThIBaTh U UCIIOJIH30BATh YIIPABICHYECKYIO HHPOPMALIUIO;
- pabotaTh C yHOpaBlIEHYECKOW JIOKyMEHTallMel, I0JIb30BaThCsi 3aKOHaM, HOPMaMH H
MpaBUJIaMU aJIMUHUCTPATUBHOMN JESITEITLHOCTH;
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- pacmpenensiTh 00sI3aHHOCTU U OTBETCTBEHHOCTB;
- HCIMOJb30BaTh METOAbI MOTHUBALIUU NIEPCOHAIIA;
- KOHTPOJIMPOBAThH U PETYIUPOBATH UCTIOTHEHHE TIAHOB.

Braoemy:
- HaBBIKAMH MPUMEHEHHS ONTUMAIBHBIX MTOJIX0/IOB JIJIsl AMATHOCTUKH U aHAJIM3A PHIHKA;
- MeTOoJaMH PYKOBOJCTBA MEPCOHAIOM;
- HWHCTpyMEHTaMU 3PGEKTUBHOTO YIIPABICHUS MPEATPUITUEM.

3. KpaTkoe coaep:xaHue TUCUUIIHHBI
Mooyne 1. Ocnogvl ynpaenenus npeonpuamuem
1.1 Beeaenue. [Ipeamer, MeToa U coliepKaHue TUCHUIUTMHBL. Teopust yrpaBieHus: yIpaBieHUE
KaK TOTPeOHOCTh M Kak (PaKTop ycrexa AeSITeTbHOCTH, CYIHOCTh U COACPXKAHHE YIPABICHUS,
MECTO TEOpUU YIPABIECHUS B CHCTEME COBPEMEHHBIX 3HaHUM, cHelu(uKa yrnpapieHUYECKON
NESTEIIbHOCTH, COBPEMEHHBIE MpoOJIeMbl yrpaBieHus. [eHe3uc TeopuH YIpaBICHUS:
yIpaBJICHUYECKHE PEBOJIIOIMKM, BO3HUKHOBEHHE HAyYHOM TEOpUM YMOpPAaBIEHHUS, HCTOKU U
TEHJECHLUMUU Pa3BUTHUS POCCUMCKOTO YMPABICHHS. 3aKOHOMEPHOCTH W MPHUHIUIIBI YIIPABICHUS:
CyOBEKTHBHBIE M O0BEKTUBHBIE (DAKTOPHI B YIIPABJICHHH.
1.2 Cucrema ynpaBieHus: NpEANpUSTHEM U ee CTpYKTypa. OneHka 3((eKTUBHOCTH YIPABICHUS.
Cucrema yrpaBiieHHs: TTOHSTUE CUCTEMBbI YIpPaBlIEeHUs, pacnpeneieHne QyHKIUU, TOTHOMOYUN
U OTBETCTBEHHOCTH, TIPUHIMIBI TOCTPOCHHUS CHUCTeM ympaBieHus. lLleHTpamusamms u
JNEleHTpaIu3alysl yIpaBieHUs, JeJerMpoBaHHE IOJHOMOYHMI B Ipolieccax YIpaBICHHUS.
OpranuzanuoHHas CTpykTypa u ee Buibl. OCHOBHBIC MOHATHS ()PPEKTUBHOCTU YIPABICHUS.
[TokazaTenu 3(pheKTUBHOCTH yIIPaBICHHUS.
Mooyns 2. OcHosbl MeHedrcmeHma
2.1 lemn B cucreme ymnpamieHus. Pa3paboTka cTpareruid W IjIaHOB opraHuzamuu. llemn u
LeJenojiaraHue B YIPaBICHUU: pOJdb LEIM B OPraHu3aldd U OCYILIECTBICHUHM IPOLIECCOB
yhpapieHus, Kiaccupukanus Lelei, MOoCTpoeHue JepeBa Leliell; codyeTaHue pa3HooOpasus
neneid W (YHKIUH MEHEDKMEHTa; CHUCTeMa YIPABICHUS MO LEJsAM; CTpaTerus W TaKTUKa
ynpapieHus. CylmHOCTb, IPUHIUIIBI K METO/bI IIaHupoBaHus. [Ipoliecc BEIpaOOTKU CTpAaTEruH.
@DOopMBI TEKYIIETO TUTAHHPOBAHHS.
2.2 TexHomorus pa3pabOTKM W TPHHATHS yIpaBIeHYECKUX pemreHuit. Pa3paboTka
VIPaBICHUYECKUX PEIICHUI: TMOHATHE W KiIaccu(UKAIMs  YIpaBIEHYECKHX  PEIICHUH,
OCHOBOIIOJIATralolIe 3JEMEHTHl JIeATENbHOCTH, YCIOBUS U KPUTEPUU MPUHATHS PEHICHUM,
NpolecC U MOJENH TMPUHATUS YIOPABICHUECKUX PEIICHUN, pealu3aius YyIpaBIeHYECKUX
911817178
2.3 Bnacth B cHUCTEME YNpaBJCHHs. JUIEPCTBO U CTWIb yrpaBieHus. OTHOIICHUS BJIACTH B
CUCTEME YIpAaBIICHUS: TMOHSATHE M TUIIOJOTHS BJIACTH; BJIACTb M AaBTOPUTET MEHEKEpa;
npu3Hakd, (aKTOpbl W MPOSBICHUS HEYMPABISEMOCTH; HMCTOYHUKH BJIACTH B YIPABICHUU
OpraHM3alyeil; MmapTHEpPCTBO B Mpolieccax MeHemKMeHTa. JIMaepcTBO M CTWIb YyIpaBICHUS:
nporeccel  (OPMHUPOBAHHMS W OCHOBHBIE COCTABISIONIME JIMACPCTBA, (OpMalbHBIE U
HedopMasbHble (AKTOPHI JIUJAEPCTBA, MPOSBICHUE JIUAEPCTBA B CTUIIE YIPABICHUS, TCHICHIUS
Pa3BHUTHUSI CTUIIS YIIPABIICHUS.
2.4 MoTHuBaIMOHHBIE OCHOBBI YMpaBIeHUS U KOHMIUKTBL. MoTHUBAIUs JACSITEIBHOCTH B
yIPaBICHUH: MOTUBHI JISATEIILHOCTH YEIOBEKA U MX POJIb B YIIPABICHUH, OCHOBHBIC MOHATHS U
JIOTMKa Tpolecca MOTHBAluH, (QakTopsl (GopMHpOBaHHS MOTHUBOB Tpyla; HCIOJIb30BaHUE
MOTHBAIIMM B TIPAKTHKE MEHEIKMEHTa; (hakTopbl 3((HEKTHBHOCTH MOTHBAIIMH, COBPEMEHHBIC
KOHIENIMK MOTUBauuu. ['pynmoBas TuHaMuKa U KOH(DIUKTHL: POjib TPYIIbl B MOBEICHUU U
NESTEIIbHOCTH YeTIOBeKa, ()OPMUPOBAHME TPYII, B3aMMOJCHCTBHS B TPYIIE U B OPTaHU3AIINM;
BO3HUKHOBEHHUE, TNPOSBICHHE U PA3HOBUAHOCTH KOH(IMKTOB, BIMSHHE KOH(IJIMUKTOB Ha
yIpaBIeHHE.
Mooynv 3. Ocrosbl mapkemunea.
3.1 MapkeTuHr Kak CHCTeMa YIpPAaBIICHUs, PETYIMPOBAaHHUS M W3Yy4eHHUs pbIHKA. [loHsATHe
MapKeTHHTa, MPOUCX0XKIECHUE U CYIIIHOCTh MAapKETHHTa, 11IeNTu MapKeTuHra. OCHOBHBIE TPU3HAKU
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MAapKCTHUHIOBOTO CTHJIA YIPABJICHUA. KOHL[GHI_II/II/I MapKCTHHTA. OCHOBHBIE BUJbI MAapKCTUHTIA.

MapkeTuHroBas cpena.

3.2 Kommuiekc MapkeTuHra. OCHOBHbIE MapKETHHIOBbIE HHCTPYMEHTHI. CoziepkaHue U IPOLECcC
ynpasiieHus: MapkeTHHroM. OCHOBHbIE (DYHKIIMM MapKkeTHHra. ToBapHas, 1IeHOBasi, CObITOBas U
KOMMYHHKAIIHOHHAsI MOTUTHKH (pupmbl. ToBapHbIe cTpateruu. PazpaboTka HOBBIX TOBAapOB.

4. O0beM yueOHOM TUCIUNJINHbBI

. B 3auerHbIx B akanmem.
Bun yueGHOM paboThI
€AMHULIAX yacax
O01mas TpyA10eMKOCTb IV CIIUNJIMHBI 2 72
B tom umnciie Ha 00y4ueHue 2 72
AyIMTOpHBIC 3AHATHS: 0,89 32
Jlexium 0,44 16
IIpakTrueckue 3aHATUs 0,44 16
Jlaboparopubie paboThI - -
CamocrosiTesibHast padora: 1,11 40
PacuerHo-rpaduueckue padboTbl - -
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,83 30
[TonroroBka K 1a00paTOpHBIM paboTam - -
Jpyrue Buabpl caMOCTOSITEIbHON IEATEIIbHOCTH 0,28 10
IToaroroBka u craya sK3ameHa - -
Buja uToroBoro KOHTpoOJIs: 3auer
B yueGHoi paGoTs! B 3auetHbIx B actp.
eIMHUIIAX gacax
O01mast Tpy10eMKOCTb JUCUMIIIIMHBI 2 54
B ToMm uncie Ha oOydyeHue 2 54
AyIMTOpPHbIE 3aHATHS: 0,89 24,03
Jlexiun 0,44 11,88
IIpakTrueckue 3aHATHS 0,44 11,88
Jlaboparopubie paboThI - -
CamocTosiTesibHas padora: 1,11 29,97
Pacuerno-rpaduueckne paboT - -
ITonroToBKa K KOHTPOJIBHBIM paboTam 0,83 22,41
[Toarororka K J1abopaTtopHBIM paboTam - -
Jpyrue Buabpl caMOCTOSITEIbHON IEATEIIbHOCTH 0,28 7,56
[ToaroroBka u craya sK3ameHa - -
Bua uToroBoro KOHTpoJIA: 3auer

AHHOTANUA Y4eOHOI NMPOrpaMMbl JTUCUUILINHBI

«OCHOBBI TEXHHYECKOI'0 PeryJIMpPOBaHUs U YIIPABJIeHUS Ka4eCTBOM»
(b1. B. /1B.04.02)

1. Heab AMCHUNJIMHBI — TOJyYE€HHWE CHCTEMBl 3HaHHWK OO yINpaBJIeHWHW KadeCTBOM Ha
npeanpusaATusaX B CUCTECME HaLII/IOHaJILHOﬁ 3KOHOMHKH, BKIIOYAA MCTOAOJIOIMYCCKUEC OCHOBBI U
3aKOHOMEPHOCTH YIIPaBJCHHs] KauyeCTBOM B YCJIOBUSAX PBIHOYHON SKOHOMUKH U BHEIpEHHE
pPE3yNbTaTOB HAYyYHO-TEXHHUYECKUX U TPOEKTHO-KOHCTPYKTOPCKHX pa3paboTOK B peallbHBIMA

CCKTOP 3KOHOMMKHMU.

2. B pe3yabrare u3y4YeHMs JUCHHUILINHBI

crenuaJauTeTa J0J2KCH:

o0yyaomuiicds N0 mporpamme
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001a0amb CIETYIOMUMA KOMIIETCHITHSIMU:

— CIOCOOHOCTRIO K opraHu3anuu padotsl mogunHeHHbIX ([TK-13);

— CIIOCOOHOCTBIO K COCTaBJICHHIO W aHAIW3y OW3HEC-TUIAHOB pa3paldOTKH W
BHEJIPCHHUS HOBBIX TEXHOJOTHYECKHUX MPOIECCOB, OOpamieHus: ¢ 00bekTaMu mpodecCHOHaTBLHON
JIeSTeTLHOCTH, BBIITYCKA M pea3allii KOHKYPEHTHO criocoOHo# npoaykiuu (ITK-17).

3unamo:

- TPUHIUIBI COCTABJICHUSI TEXHUYECKOW JOKyMeHTanuu (TpadukoB pabOT, MHCTPYKIIUH,
IUTAHOB, CMET, 3asIBOK Ha MaTepuasbl U 000pyIOBaHUE) U JP.;

- TEOpPETHUYECKHE OCHOBBI U METObI BEIPAOOTKHU L€ U CTpaTeruu Ou3Heca;

-  TIPUHIIMIBI TOATOTOBKU TOKYMEHTALUU JJIsI CO3/IaHUsI CUCTEMbl MEHEKMEHTA KauecTBa
PEIIPUITHS;

- METOJIbl ¥ TEXHOJOTHH MPUHATHUS U PEAIU3alMU YIIPABICHUSCKUX PEIICHUI.

Ymemos:

- pa3pabaThiBaTh TEXHUYECKYIO JOKYMEHTAIHIO;

- [PUHUMAThH YIpPaBIECHUYECKHE PEIICHUS U OPraHU30BbIBATh UX BBITIOJHEHHE;

- cobupatb, 00pabaThIBaTh TEXHUYECKYIO HH(POPMAIIUIO;

- paboTaThb C YyNpaBiICHUYECKONW TOKyMEHTAllMeHd, MOJIb30BAaThCAd 3aKOHaM, HOPMaMH U
MpaBUJIaMU aJIMUHUCTPATUBHOMN JESITEITLHOCTH;
pacnpenensTb 00s13aHHOCTH U OTBETCTBEHHOCTD;
HCIIOJIb30BaTh METOIbI MOTHBAIIMH [IEPCOHAIA;
KOHTPOJIMPOBATh U PETYIUPOBATH UCIIOJIHEHUE TUIAHOB.
Bnaoemw:
CIIOCOOHOCTBIO B COCTaBE KOJUIEKTHBA HCIOJHUTENEH Yy4acTBOBATh B IMPOEKTHBIX
paboTax 1Mo CO3/IaHUI0 U MPOU3BOCTBY MaTePHUATIOB COBPEMEHHOMN SHEPTeTHKH;

- HaBbIKaMU NPHUMEHEHUS ONTUMAJIbHBIX MOIXOA0B Ui TUATHOCTUKHU U aHAJIN3a PhIHKA;

- UMHCTpYMEHTaMH 3(p(PEeKTUBHOTO YIpaBICHUS.

3. Kpartkoe cogep:xanue JUCUMILIMHBI

Moayasb 1. OcHOBBI yHIpaBJ/ieHHs] KAYeCTBOM Ha NMPeANPUSITUA

1.1 Beeoenue. Ilpeomem, memoo u codeprcanue oucyunaunsl. Teopus yrnpaBICHUSA:
yIpaBlieHHe KaK MOTPEOHOCTh M Kak (aKkTop ycrmexa AeATeIbHOCTH, CYIIHOCTh U COJACpIKaHUE
yIpaBlIeHUs, MECTO TEOPUM YIPABIEHUS KadyeCTBOM B CHUCTEME COBPEMEHHBIX 3HAHUIA,
crenuduKa ynpaBIeHIECKON AeATEILHOCTH, COBPEMEHHBIE MPOOIEMBbl YIPaBICHUS KauyeCTBOM.
3aKOHOMEPHOCTH M NPUHLHUIIBI YIPABICHUS KAadeCTBOM: CYOBEKTHBHBIE U OOBEKTHBHBIC
baxTopsI.

1.2 Cucmema ynpaenenus kauecmeom Ha npeonpuamuu. Ouenka r¢pghexmuenocmu
ynpaenenus kKayecmeom. CHUcTemMa YIpaBiICHUSI KaueCTBOM: MOHSTHUE CUCTEMbl YIPABJICHHS,
pacnpenenenne (QyHKIHUH, MOJTHOMOYUNW M OTBETCTBEHHOCTH, MPHUHIMUIBI MOCTPOCHHUS CUCTEM
yhpapieHus: KadecTBOM. LleHTpanu3anuss u JAeLeHTpalu3alvs YIpaBiIeHUs, JeJerupoBaHUe
MOJTHOMOYMI B TIpoIleccax yrpaBieHus KadecTBoM. OcHOBHbIE TOHATHS 3()PEeKTHBHOCTU
ynpaieHus kauecTBoM. [lokazatenu 3¢(heKTUBHOCTH yIIpaBJIeHUs Kaue€CTBOM.

Moayab 2. OCHOBBI CHCTEMbI MEHEXKMEHTAa KauecTBa

2.1 llenu 6 cucmeme ynpaenenusn Kaiecmeom. llenu B ynpaBieHUH KayeCTBOM: POJIb
eI B OpraHU3alldd W OCYIIECTBICHUHU TMPOIECCOB YIPABICHUS, KiIacCU(UKAIMS ENei,
MOCTPOEHHUE JiepeBa Iiesieii; coueTanne pasHooOpas3us nenerd n QyHKIuil MeHeDKMEHTa; CUCTEMA
YIOPaBJICHUS MO LEISAM; CTpaTerus U TaKTUKa yIpaBieHus: kauecTBOM. CylIHOCTb, MPUHIUIIBI U
MeToabl maHupoBanus. [Ipouecc BbipaGoTku crpareruu. MopMbl TEKyIIEro IMJIAHUPOBAHUS
VIOpaBJICHUS KauecTBOM. BHeapeHue pe3ynbTaToB HAay4YHO- TEXHUYECKUX U MPOEKTHO-
KOHCTPYKTOPCKHX Pa3pabOTOK B peasbHbIM CEKTOP SKOHOMMKH.

2.2 Texuonozua pazpabomku u npuHamua ynpaeneHyeckux peutenuil. Pa3paboTka
VIOPaBICHUYECKUX pPELICHUI: TOHATHE W Kilaccu(uKalus YHOpaBJIE€HUYECKHX pPELIeHH,
OCHOBOIIOJIATAIOIINE 3JIEMEHThI JIEATEbHOCTH, YCJIOBUS M KPUTEPUU MPUHATUS PEIICHUH,
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OpOIECC W MOJETH MPHUHSATHS YIPABICHYCCKUX PEIICHUH, pealn3amnus YIpaBICHISCKUX
pELICHUA.

Mooyns 3. Ynpaenenue nepconanom

2.3 Bnacmwv ¢ cucmeme ynpasnenusn. Jluoepcmeo u cmunv ynpaenenusn. OTHOIICHUS
BJIACTU B CUCTEME YIIPABJICHHUS: TIOHATHE U TUIIOJIOTHS BJIACTH; BJIACTh U aBTOPUTET MEHEDKEPa;
npu3HaKy, (akTopbl W MPOSBICHUS HEYNPaBISEMOCTH; HMCTOUYHHUKHM BJIACTH B YIPABJICHUU
OpraHM3aIell; MapTHEPCTBO B MpoIeccax MEHeMKMeHTa. JIMAepcTBO M CTWIb YIPaBICHUS:
npouecchl  (OpPMHUPOBaHMSI U OCHOBHBIE COCTaBISAIOIIME JIHAEPCTBA, (opMalbHble U
HedopMasbHbIe (aKTOPHI JIUJAEPCTBA, MPOSBICHUE JIUAEPCTBA B CTUIIC YIPABICHUS, TCHICHIUS
Pa3BUTHUSI CTUIIS YIIPABIICHUS.

2.4 Momueayuonnsle 0cHo8bl ynpasienus u KoHgaukmel. MoTUBALMS JEATETLHOCTH B
yIpaBICHUH: MOTUBBI JEATEILHOCTH YEJIOBEKA U MX POJIb B YIIPABICHUH, OCHOBHbIE MOHATHS U
JIOTUKA Tpollecca MOTHUBAIUH, (GakTopsl (GOpMHpPOBaHHS MOTHUBOB TpYy[a; HCIOIB30BaHUE
MOTHBALIUM B TPAKTHKE MEHEIKMEHTa; (akTopbl 3((HEKTUBHOCTH MOTHBAIMH;, COBPEMEHHBIE
KOHIIENIMK MOTHBaNuu. ['pynmoBas TuHAMUKa U KOH(DIUKTHL: POJb TPYIILI B MOBEACHUU U
NEeSTEIbHOCTH 4eJoBeKa, ()OpMUPOBAHME TPYII, B3aUMOJCIHCTBHS B TPyINIEe U B OPraHU3AINM;
BO3HUKHOBEHHE, TPOSBICHHE W PA3HOBUAHOCTH KOH(IUKTOB, BIMSHUE KOH(JIUKTOB Ha
yIpaBiieHHE KaueCTBOM.

4. O0beM yueOHO# JUCHMIIJIMHBI

o B 3aueTHBIX B akanewm.
Bun yaeOHo# paboThI
eAMHMIIAX yacax
O01mas TpyA10eMKOCTb IV CIIUNJIMHBI 2 72
B tom umnciie Ha 00y4ueHue 2 72
AyIMTOpHBIC 3AHATHS: 0,89 32
Jlexium 0,44 16
IIpakTrueckue 3aHATHU 0,44 16
Jlaboparopubie paboThI - -
CamocrosiTesbHast padoTa: 1,11 40
PacuerHo-rpaduueckue padboTb - -
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,83 30
[TonroroBka K 1a00paTOpHBIM paboTam - -
Jpyrue Buabpl caMOCTOSITEIbHON IEATEIIbHOCTH 0,28 10
[ToaroroBka u cada 3K3aMeHa - -
Bua uToroBoro KOHTpoJIs: 3auer
B yueGHoi paGoTs! B 3aueTHbIx B actp.
eMHHIIAX gacax
O01mast Tpy10eMKOCTb JUCHMIIIIMHBI 2 54
B tom uncnie Ha oOyuenue 2 54
AyIMTOpPHbIE 3aHATHS: 0,89 24,03
Jlexiun 0,44 11,88
IIpakTnyeckue 3aHATUA 0,44 11,88
Jlaboparopabie paboThI - -
CamocrosiTesbHast padoTa: 1,11 29,97
Pacuerno-rpaduueckne paboTsl - -
ITonroToBKa K KOHTPOJIBHBIM paboTam 0,83 22,41
[ToaroroBka K J1abopaTopHBIM paboTam - -
Jlpyrue Buapl CaMOCTOSITENILHON 1€ATEIbHOCTH 0,28 7,56
[ToaroroBka u cada sK3aMeHa - -
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\ Buja uTOroBoro KOHTpoOJIs: \ \ 3auer

JAucnunimnabl no Beioopy b1.B.JIB.5S
AHHOTanus padoyeil NPOrpaMMbpl JUCHUIJINHBI
«Pagnanmnonnoe marepuasosenenne» (b1.B.JIB.5.01)

1. Ileap AUCHUNIIMHBI — TIOBBIIIICHUE OOIICHAYYHOM W  METOJO0JIOTHYECKOM
KOMIIETCHIIMIA OyIyIIUX CIEIHATUCTOB B 00OJACTH PaJHAllMOHHO-XUMHYECKUX U PaTUaIliOHHO-
(bu3NYECKUX TMPOLECCOB, OMPENESAIONNX PAJUAUOHHYI CTaOMIBHOCTh HEMETATMUYECKUX
TBEPABIX TEJI, a TaKkKe B O00JIACTH TMPAKTUYECKHX AaCIIEKTOB WCIOIb30BAaHUS METO/OB
paAMalMOHHBIX TEXHOJOTUH B pEeLICHUH MPOOJIeM COBPEMEHHBIX HAHOTEXHOJIOTUH.

2. B pe3yabraTre u3ydYeHMs AUCHMIUIMHBI OOyYalluiics MO0 MporpamMmme
CIeNNATUTETA JOJIKEH:

061a0ams CIEAYIONUMU KOMIICTCHIIUSMHU:

- CHOCOOHOCTBIO HCIIOJIb30BaTh MAaTeMaTHYeCKUE, €CTECTBEHHOHAY4YHbIE U HH)KEHEPHbIE
3HAHMS [T pEIIeHUs 3a/1a4 cBoel npodeccuonansHoi aesitenbaocTr (OITK-1);

- CIOCOOHOCTBHIO HCHOJb30BaTh METOAbl MAaTEMaTHYECKOIO0 MOJEIUPOBAHUS OTAEIBHBIX
CTaAuil M BCEro TEXHOJOTMYECKOro MpoIecca, K MPOBEACHHUIO TEOPETUYECKOIO aHajau3a u
AKCTICPUMEHTAIBHON MpoBepKe afaekBatHocTH Mozaenu (OITK-3).

- CIIOCOOHOCTHIO OIEHUBATh paAHANUOHHBIE APGEKTHl B3aUMOJICHUCTBUS HM3TYUCHHUS
BBICOKOM SHEpPrMHM C BEIECTBOM, HCIOJIb30BaTh WM MHUHHUMH3UPOBATH IMOCJIEICTBUS 3ITOTO
B3aumoeicteus (IICK-5.1);

- CIOCOOHOCTBIO K 0€30macHOMY TMPOBEACHHIO, KOHTPOJIO, YCOBEPUICHCTBOBAHUIO U
pa3zpaboTke paaualMOHHO-XUMHUYECKUX TEXHOJIOTHIECKUX MPOILIECCOB C MOTYYCHHEM HOBBIX WIIH
MOAU(HUIIUPOBAHHBIX MaTepHAJIOB ¢ yiydineHHbIME cBoiicTBaMu (ITCK-5.2);

- CIIOCOOHOCTBIO OICHUBATh PAJAUALMOHHYIO YCTOMYMBOCTH PA3UYHBIX MAaTEPUATIOB U
pa3pabaThIBaTh Ipoiiecchl 3amuThl 3TiX Marepuanos (I1ICK-5.3).

3namo:

- METO/IbI TOJYYEHHS BBICOKOMOJIEKYJIIPHBIX COSTUHEHHH,

- METO/Ibl OLIEHKHU PaIMalIMOHHON YCTOMYMBOCTH Pa3IMUHbIX MATEPUAJIOB;

- 0COOCHHOCTH KaTHOHHOW paJHaIlliOHHON MOJIMMEPHU3aIINN;

- 0COOCHHOCTH aHHMOHHOH paJMalliOHHON MOTMMEPHU3ALIHH.

Ymems:

- BBIBOAWTH YpaBHEHHUE /JII CKOPOCTH pPaTUALMOHHON paJUKaIbHON MOJMMEpU3alUU U
KOHI[EHTPALMU PACTYIIUX PAJIUKAIOB IPU HU3KUX, MMOBBIIIEHHBIX U OYE€Hb OOJBIINX MOIIHOCTSIX
103;

- TMPOU3BOJUTH pACUYET PAAUANUOHHO-XMMUYECKOTO BBIXOJA MOJIUMEPHU3ALUUA IS
OJIHOKOMIIOHEHTHBIX 1 MHOTOKOMIIOHEHTHBIX CUCTEM.

Braoemy:

- METOJaMH OILICHKH pPaJUallMOHHBIX 3(PPEKTOB B3aMMOACHCTBHS HM3TYyYEHHH BBICOKOM
SHEPTUHU C BEILIECTBOM.

3. Kpartkoe cogep:xanue JUCUMILIMHBI

Beeoenue

3amaun Kkypca. I[IpuMeHeHHe B TPOMBILIUIEHHOCTH pPaJdalliOHHO-TOIMMEPU3AlIMOHHBIX
MPOLIECCOB: paJMallMOHHAs MOJMMEPU3AMs MOHOMEPOB B MOPHUCTBIX Marepuaiax (ApeBecuHe,
Oymare ¥ T.II.), paAHallMOHHAsl TIPUBUBOYHAS MOJUMEPU3AIHS Psila MOHOMEPOB Ha Pa3iIHYHbIX
MOJIMMEPHBIX MaTepuasax.

[IpMeHeHrne MNOJIMMEPHBIX MAaTEepHalIOB B PEAKTOPOCTPOEHUHU, KOCMUYECKOW TEXHUKE.
BrusiHue u3nmydeHuss Ha MEIUITMHCKOE 00OpYyIOBaHUE, U3TOTOBICHHOE M3 IMIACTHYECKUX MAacc,
IpU pauallMOHHON CTePUITH3AIIH.

Meroasl MOIyd4eHHs] BBICOKOMOJIEKYJSIDHBIX cOeauHeHUU. [IoHATHE O paauKalibHOM M
MOHHOM MeXaHHU3Max nonuMepusmanuu. [loHsTHEe 0 TOMONOINMEpPU3alUU U COMOTMMEPU3ALIUU.

144



[Monmumepu3zaiuss B Macce, pacTBope U Tra3oBoi (ase. DMynbcHOHHAs © TBepaodaszHas
MOJIMMEPU3ALHUS.

CymMmapHas SHeprus aKTHBAIMH MOJIMMEPU3AlUN MTPU BEIIECTBEHHOM M ()OTOXHUMHYECKOM
WHULUAPOBAaHNU. VICTOUHNKN MHULUAPOBAHUS.

Mooy 1. Obpazosanue noaumepog noo Oelicmeuem UOHUSUPYIOUe20 U3TYUeHUs
(paouayuonnas noaumMepuzayus)

1.1. O6ue BOonpockl paAualliOHHONW NOJIMMEPH3aIUU

Buzpl MHULIMATOPOB B pagualMoOHHON noiaumepusauuu. [IpemmylnectBa M HEIOCTaTKH
palHalMOHHON TNOJMMEpU3aluuu. PagrnanmoHHO-XMMHAYECKUN BBIXOJ MHOJUMeEpU3aluu. Pacuér
paaualMOHHO-XMMHWYECKOTO0  BBIXOAA  MOJMMEPU3ALMHM U1 OJHOKOMIIOHEHTHBIX M
MHOTOKOMIIOHEHTHBIX CHCTEM.

MexaHu3M TPOLIECCOB paJualMOHHON monuMepuszanuu. Cragud WHULMUPOBAHUS,
3apOKICHUS IIETH, POCTa IeTH U 0OphIBA LIETH.

BnusiHMe CTpyKTypbl MOHOMEpA U YCIIOBUM MPOBEACHUS PEAKIIMA Ha MEXAHU3M MpoLecca.

1.2. MexaHu3M U KUHETHKA PaJUKaIbHON paJualMOHHON MOJIMMEpU3alun

BeiBon ypaBHEHUs [JIi CKOPOCTHM pPAJUAlMOHHOW paJUKaIbHOW MOJIUMEpU3AlUd U
KOHIIEHTPAIIMU PACTYIINUX PATUKAIOB PHU HU3KUX, MMOBBIIIEHHBIX U OY€Hb OOJBIIIMX MOIIHOCTSIX
J103.

Ilonatue o Tenomepusanuu. I3MeHeHHE MOJEKYJIAPHOM MacChl IOIUMEpPa, €€
3aBUCUMOCTh OT CKOPOCTM HWHHULMHUPOBaHUsA. BiusHue TtemmepaTyppl Ha CKOpPOCTh
paauanMoOHHON MOJUMEPHU3ALMK U Ha MOJIEKYJIIPHYIO Maccy MOJIUMEpa.

BnusHre nornomeEéHHONW 103bl Ha MOJIMMEPHU3aLUI0. BiusHME cTeneHu MnoauMepu3anuu
MOJIEKYJIbl MOHOMEpPa Ha monuMepusanuio. ['enb-3¢hexkr. AKTUBHOCTE CBOOOJHBIX PaJUKaIOB
MaKpOMOJIEKYJIIPHOM LIENU B 3aBUCUMOCTH OT UX CTPOEHUS.

1.3. MonHass paamanuMoHHas noauMmepu3anus. MeXaHu3M U KUHETHKAa HOHHOMN
paauanMoOHHON MOIUMEPU3aLuN

OcoOeHHOCTH KAaTHMOHHOM paauanvoHHON noiauMepuzanuu. OCoOSHHOCTH aHHWOHHOM
paauanMoOHHON MOJUMEPHU3ALIAH.

[Ipu3Haky HOHHOTO MEXaHU3MA.

W30uparenpHas moauMepu3ays 15 MOHOMEPOB, CIIOCOOHBIX K MOJIMMEpPHU3aliU, KaK 10
paauKalIbHOMY, TaK M IO HOHHOMY MEXaHU3MY.

1.4. PagmammonHasi mojguMepu3aiusi B TBEpAoW (ase. MexaHW3M W KHHETHKA 3TOTO
mporecca

OcobeHHoCTH paanaIlMOHHONW TBepAoda3HON noaumepu3anun. Bivsane teMriepaTypbl Ha
CKOpPOCTh MOJUMEpHU3aluu. BiusHHME MOIIHOCTH J03bl Ha CKOPOCTh TosinMepusanuu. lloct-
ahdexr.

PanukanbHbI MexaHU3M MOJUMEPU3ALMK TIPU BBICOKUX Temmeparypax. [lonmumepusarms
OpU HU3KUX TeMIlepaTypax @pH YydacTUU BO30YXAEHHBIX Moiekyna. llomumepusanust c
pa3MbIKaHUEM KOJIblla MOHOMEPA, POTEKAIOIIask 10 HOHHOMY MEXaHU3MY.

3aBUCUMOCTh ~ CKOPOCTH  NOJIMMEpU3AlMM  OT MPUPOABI  MOHOMEpa, CTEIEHH
KPUCTATMYHOCTH TBEPION (a3bl, XapakTepa YHAaKOBKH MOHOMEpa B KPHUCTAJUIE, MPUPOABI U
KOJIMYECTBa 1e(PeKTOB B KpUcTasie, a3zoBOro cocTaBa CUCTEMBI MOJIUMEP — MOHOMED.

1.5. IlpuBuBOYHAs COMOIUMEPHUIALIHS

[IpuBHBOYHAs CONMOIUMEPHU3ALMS C TOYKH 3PEHHS BIMSAHUS JEWCTBHUS HOHU3UPYIOLIETO
u3nydeHuss Ha monuMmep. OOpa3oBaHME aKTUBHBIX ILIEHTPOB B monuMmepe. [lonmumepusanus
MPUBUBAEMOTO0 MOHOMEpa Ha MOBEPXHOCTU U B MPUIIOBEPXHOCTHBIX CJIOAX OOIYYEHHOTO WU
00rydaeMoro nojanuMepa.

MonudunrpoBanue MaTepuagoB METOAOM PaJAHallMOHHON MPUBUBOYHOMN MOIMMEPU3ALIUH.
OcHOBHBIE METOJBI PAJAMANMOHHOW TMPUBUBKH: 1) HEMOCPEICTBEHHOE OOJNy4eHHWE CHUCTEMBI
MOJIMMEP — MOHOMEp; 2) METOJ NMPEABAPHUTEIBHOTO OOJydeHHs] MOHOMEpA; 3) MEPOKCHIHBIN
MeTos; 4) CIIMBaHUE ABYX MOJIHUMEPOB.

Mooy 2. Jleticmsue uoHU3UpYOWUX U3LYYEeHUN HA MAMepUuabl.
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2.1. Papguonu3 nonavMepoB M IEPBUYHBIE MPOAYKTHI, IOJIy4aeMble IMpPU PATUOJIU3E
MOJIUMEPOB

3axBaueHHbIC U COJBBATHPOBAHHBIC ANEKTPOHBL. OOpazoBaHME IMOJIOKUTEIBHBIX HOHOB.
HeliTpanu3anus WOHOB B pe3ysibTaTe pPEKOMOMHAIMKM C AyekTpoHamu. (OOpa3oBaHue
BO30YXIEHHBIX Makpomodeky. [lepenaua 3apsaa akuentopam, IPUCYTCTBYIOLIUM B ITOJUMEpE.

Bo3HukHOBeHHE BO30YKIEHHBIX COCTOSHUMN: 1) MpH HEMOCPEACTBEHHOM BO30YKICHUU
HMOHU3UPYIOIIMM H3JydeHHeM; 2) MpH peKoMOumHanuu HOHOB. Ponb 100aBOK B mepenade
SHEpruu BO3OYXIeHus. BHyTpuMoJeKkynspHas M MEXMOJEKYyJIspHas Iepeaada >SHEpPTruu
BO30Y)KJICHHS.

OO6pa3oBanre CBOOOJHBIX PaJMKAIOB MPU BO3ACUCTBUM MOHU3UPYIOIIETO M3JIY4YCHUS Ha
nonumep. Pacman Bo30yXIEHHBIX Mousiekyll. IIpeBpamieHHsi MAaTepHHCKHUX MOJOXKHTEIbHBIX
HMOHOB. B3anmozeiicTBue 31eKTPOHHO-aKLIENTOPHBIX TPYNI MAaKpOMOJEKYJI C 3JIEKTPOHAMHU.
Peakuuu aroMoB Bozopoa.

Tpu oOCHOBHBIE TpymImbl CBOOOJHBIX PpAaJUKaIOB, BO3HUKAIOIIME TMPU  PaTHOIU3E
noauMepoB: 1) MakpopaaMkanbl; 2) HHU3KOMOJEKYJSpHBIE pagukaibl; 3) paaukaibl,
oOpasyromuecsi B pe3yJbTare MpeBpalieHud MoJeKyn A00aBOoK W mpuMmeceid. [IpemenbHas
KOHIIEHTpalusl pPaJuKajgoB, €€ 3aBUCUMOCTb OT MpUPOABl pagukaioB. TepMmuueckas
cTabuIbHOCTh  pagukanoB. IlpeBpamienuss paavkaloB B  MOJMMEpax: AUMeEpU3alus,
JUCIIPONIOPLIMOHUPOBAHKE, PAcIaj], U30MEpPU3aLUs, B3aUMOAECUCTBUE C KUCIOPOIOM.

2.2. Xumuueckne u (PU3NKO-XUMUYECKUE TTPEBPAICHUS TTOJIUMEPOB TIPH 00TyUEeHUN

CmmBanue (00pa3oBaHKE MOMEPEUYHBIX MEXMOJICKYISIPHBIX CBsi3eil). JlecTpykius (pa3pbiB
CBSI3€H B TJIABHOM IETH ¥ B OOKOBBIX TPYIINaXx).

Tunel  cmuBaHus.  YiIydlleHHME psa CBOWCTB  IIOJMMEPOB IIPU  CIIMBAHUM.
[IperMyIIeCTBEHHO CIIMBAIOIIMECS M TMPEUMYUIECTBEHHO JECTPYKTHPYIOIIME IOJIUMEPHI.
YMeHblIeHHe MOJIEKYIISIPHON Macchl IOJIMMEPa IPU JECTPYKIUH.

[TonpoGHOE paccMOTpEeHHE CIIMBKU Ha MPUMEPE MOJIUITHIICHA.

PaguanmoHHO-XMMUYECKHI BBIXOJ CIIMBKH 10 YHCIY MOHOMEDPHBIX CBS3€H M IO YUCITY
MONEPEYHBIX CBS3EH.

I'enb-oOpa3oBanne u renb-¢pakius. 3onb-ppakuus. CBsA3p MeXAy paaualMoOHHO-
XUMHUYECKHM BBIXOJIOM CIIMBKH, 030U Teleo0pa3oBaHUs U CPEIHEUHCICHHON MOJEKYISpPHON
MacCOU MOJIMMEPA.

MexaHu3Mbl CIIMBAHUSI TOJIUMEPOB.

Otnnuue AecTpyKUMHM OT JeNojJuMeEpHU3alii. PaccMOTpeHne OecTpyKLIMU Ha IpUMepe
NOJIMMETHJIMETaKpuiIaTa M Monuu3oOyTuieHa. BbiBon ypaBHeHus [ paguallMOHHO-
XUMHUYECKOI0 BBIXOJA JECTPYKLUU.

["a3oBbiAeneHue Npu OOIMYYEHHH IMOJUMEpPOB. MeXaHW3M BO3HMKHOBEHMS ra3000pa3HbIX
npoAaykToB. OOnydeHHWe TONMATHIICHA U TBEPAOrO H-TeKcaHa. B3amMmonelcTBHEe aTOMOB
BOJIOpPOJa C TMOJUMEPHBIMM LEMsMU C 0Opa3oBaHHEM aJKWJIBHBIX MaKpOPaIHKaJIOB.
MOHOMOJIEKYJISIPHOE OTUICIUIEHUE BOAOPOAA OT IPOMEXKYTOUHBIX NPOAYKTOB paaUO0JIN3A
MOJIUATHIICHA (TIEPBUYHBIX U BTOPUYHBIX MOHOB, BO30YXAEHHBIX MOJIeKyn). Beixoa Bomopona
IPpU paavoIN3€e MOIUNPONUIICHA.

HerunpoxnopupoBanue ¢ BoimeneHueM HCl m oOpa3oBaHue TOJMEHOBBIX NETECH IPHU
BO3/JICHCTBUM HMOHU3HMPYIOIIETO M3JIYYEHUs] HA IMOJIMBUHWIXJIOpPUI. M3MeHeHue oKpacku mpu
JIETUIPOXJIOPUPOBAHUH.

[Iporecchl, mMpoucXoAsiIye MNpU OOJYYEHHH TOJUCTHPOJIA, TOJIUMETHICTHPOTIA MU
MOJIMMETHIIMETaKpuIIaTa.

PaguanuonHoe M OCTpaAMallMOHHOE OKHMCIEHUE NOJMMEpOB. PanuanmoHHOE OKUCIIEHHE
Kak 1enHoi npouecc. O6pa3zoBaHre THAPO- U THATKIIITIEPOKCUI0B. [lonpoOHOe paccmoTpeHue
Ipolecca paJdallMOHHOIO OKHUCJIEHHS Ha IpUMEpE MOJIM3TUIIEHA. 3aBHCHUMOCTh CKOpPOCTHU
OKHCJICHHS OT PaCTBOPUMOCTHU U Ta30MPOHULIAEMOCTH.

@dakTopbl, BIUAIONIME HA YPPEKTUBHOCTh OKUCICHUS: 1) amopdHbIe 00IaCTH MOIUMEPA;
2) TommmHa oOpasla W PBHIXJIOCTh MHUKPOCTPYKTYPHI; 3) MOIIMHOCTH N03bI; 4) TeMIiepaTypa
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okucnenus;, 5) nasnenue. llonstne o mnactugukaropax. I[locTpanuanMoOHHOE OKHUCIICHHE,
INPUYUHBI €0 BO3HUKHOBeHUS. [loHATHE 00 aHTHOKCHJaHTAaX.

2.3. U3meHeHne (GU3NIECKUX CBOMCTB MTOJUMEPOB B PE3YJIbTATE O0IyUCHUS

N3meHeHne DJIEKTPUYECKMX CBOWCTB TMOJIMMEPOB TMpu oOmydeHuu. I[lonsitne o
paAMallMOHHOW  3JEKTPONPOBOAHOCTH. MmmynbcHas pagualMoHHAas AJIEKTPONPOBOJHOCTD
(MrHOBeHHast M 3ajiepXaHHas)). 3aBUCUMOCTb pPaJWALMOHHON 3JIEKTPONPOBOJHOCTH OT
MOIIHOCTH J103bl. [IprMeHeHne NoIuMepOB, U3MEHSIOIUX AIEKTPOIPOBOAHOCTD, B TEXHUKE.

2.4. IaMeHeHnEe MEXaHUYECKUX CBOMCTB MOJIMMEPOB TIPH O0TydeHUN

Bo3spacTtanue Moayinist ypyrocTu npyu CIUMBAaHUM. Y BEIMUEHUE CKOPOCTH IOJI3YYECTH MpU
BO3JICUCTBUM HMOHU3UPYIOWIET0 wn3nydeHus. CHM)KEHHME UIMTENBHOW IPOYHOCTH  WIIU
JIOJITOBEYHOCTH NpPU OOJydeHHUHU. YBEJIMYECHUE U YMEHBIICHUE CTENEHU KPUCTAJUIMYHOCTH TPH
BO3/eiCcTBUM paauanuu. TepMmoycaxuBatouiiecss Matepuaibl. [lonstue 06 «addexkre mamsaTi»
JUIS TIOJIMMEPOB WJIM CTPEMJIEHHE BOCCTAHOBUTH MCXOJAHYIO (OPMY H3-32 MPOCTPAHCTBEHHOM
CETKHU B CTPYKType noiaumepa. [I[puMeHenre 3Toro cBONCTBA B MPOMBIIIJIEHHOCTH.

2.5. PannannoHHast CTOMKOCTb ITOJIMMEPOB

3aBUCUMOCTh PAJUALMOHHON CTOMKOCTH OT MPUPOABI MOJUMEpPA, €ro XUMHUYECKOU
cTpykTyphl. Crekrpel DI1P cTaOunn3upoBaHHBIX 3JEKTPOHOB OT J03bl HM3Iy4eHHUs. [ ubens
CTaOUITM3UPOBAHHBIX  BJEKTPOHOB IMpH pasorpeBe. [Ipupoma dIEKTPOHHBIX  JIOBYUIEK.
Paguanmonnas 3amura. AHTHpaabpl U UX TMPUMEHEHHWE. 3alluTa TUMa «ryOKW». 3ammTa THIa
<GKEpPTBBD».

2.6. PaguanuonHasi cTepuiin3anus

Pamnanmonnas o00paboTka B THUIIEBOM W MHUKPOOHOJIOTHYECKON MPOMBIIIIICHHOCTH.
Paguamuss B cenmbckoM  xo3siiicTBe. PajgmanuonHas —crepwimsanys  MenoOOpyAOBaHUS U
MEIUIMHCKUX TpenapartoB. KpaTkas cpaBHUTEIbHAs XapaKTEpUCTHKA METOAA PaJHAllMOHHON
CTEpUJIN3aLMU U CPAaBHEHUE C IPYTMMH METO/IaMHU.

2.7. PagnanoHHass XuMusl KOHCTPYKIIMOHHBIX MaTEpHUAJIOB

[Ipupona npedekToB KpUCTAIUIMYECKOH pemETKH (BakaHCHM, aTOMBI BHEIPEHUS,
JUCIIOKALlMK, LIEHTPBl OKpacku). JledekTsl KpHucTaummyeckoil pemeéTkd, BO3HUKAIOIINWE IpU
JNEUCTBUM HOHM3UPYIOLIETO H3iydeHHs ¢ paszauudbiMu JIIIO. OcHOBHBIE MeXxaHM3MBI
pagualMOHHBIX  MOBPEXACHHM  TBEPHOro  Tena.  XapakTepUCTUKU  TBEPAOrO  Tea,
YYBCTBUTEIbHBIE K MOBPEKIAIOIIEMY JIEUCTBUIO pajualvu (TEIIOBBIE, 3JIEKTPOMAarHUTHBIE,
ONTHYECKHE U T.1.). [lepeHoc 3HEPrun Mo KPUCTAUTMYECKON pemiéTke (MUTpaIus dKCUTOHOB).
Pagnannonnsie 3¢ ¢GexTsl B TBEPABIX OPraHUYECKUX M HEOPTaHUYECKUX COCTUHEHUsAX. Dpdexr
KJIETKU. Pannonus TBEPABIX HUTPUTOB U MEPXJIOPATOB. PagnannoHHbIA FeTEpOreHHBIN KaTalus.
Brnusinue uznydeHus Ha afcopOLUI0 M KHHETUKY PACTBOPECHHUS.

4. O0beM yueOHO# JUCHMIIJIMHBI

Bujt yue6HOi paGoTsI B 3auernpix | B akamem.
€AMHULIAX qJacax
O01mas Tpya10eMKOCTh TUCHUILIHHBI 3 108
AyIMTOpPHBIE 3aHATHS: 1,33 48
Jlexuun (Jlek) 0,45 16
[Tpaktuueckue 3ansatus (I113) 0,90 32
CamocrositeabHas padora (CP) 1,67 60
[ToaroToBka K KOHTPOJIBHBIM paboTam 0,8 30
CaMocTosTEIbHOE U3YUYEHNE PA3AEIOB IUCLUILIMHbI 0,4 15
Jlpyrue BUIbI CaMOCTOSTEIHFHON paboThI 0,4 15
Bun konTpoJsi: Dx3amMeH 1,00 36
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. B 3auernbix | B actp.

Bun yuebHoM paboTh J—— qacag
O0mas Tpya10eMKOCTb AU CIIUNIJIMHBI 3 81
AyIMTOpHBIC 3AHATHS: 1,33 36
Jlexumnm (Jlek) 0,45 12
[Tpaxtuueckue 3ausatus (113) 0,90 24
CamocrositesbHas padora (CP) 1,67 45
[ToxroroBka K KOHTPOJIBHBIM paboTam 0,8 22
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 04 11
Jpyrue BUIBI CaMOCTOSTEILHON pabOThI 0,4 11
Bun xoHTposs: Dk3aMeH 1,00 27

AHHOTaus padoyeil NPOrpaMMbpl JUCHUIJINHBI
«Paguaumonnas 6uosiorusi» (b1.B./1B.5.02)

1. Heab AUCHUILUIMHBI — O3HAKOMJICHHE OYIyIIMX CHEIHAIUCTOB C MPEBPALICHUSIMU
OMOJIOTUYECKH Ba)XXHBIX MOJIEKYJ B pe3yjibTare ACHCTBHUS HOHU3UPYIOLIETO H3Iy4YeHUS U
pPEeaKIMIo OpraHu3Ma Ha 3TH BO3JACHCTBUA.

2. B pe3yabrare wu3yYeHUH JUCHMILIMHBI OOyYaKOIIMICST MO MNporpamMmme
CIENHAINTETA T0JIKEH:

0b1a0amsb CIETYIONTUMA KOMIICTCHITUSIMU:

- BJIAJIETh OCHOBHBIMH METOJaMH, CIOCOOAMH W CPEACTBAMH IONTYYCHHsS, XPAHCHUS,
nepepaboTku nH(GOpPMaLIMK, UMEET HaBBIKK PabOTHI C KOMITBIOTEPOM KaK CPEJICTBOM YIIPABIICHUS
unopmanuei (OI1K-5).

- yMEeT WUCIOJb30BaTh JEWCTByIomUe poccuiickue «HopMbl —pagumanimoOHHOU
0€30MacHOCTH» W JPYrHe HOPMATHBHBIC JOKYMEHTHI B OOJACTH paJHallMOHHOW W sIIEpHOU
6e3onacHoctH (I1K-13);

- cnocoOeH K 0e30mMacHOMY TMPOBEACHUIO, KOHTPOJIIO, YCOBEPIICHCTBOBAHUIO U
pa3paboTKke paanalmOHHO-XUMHUYECKUX TEXHOJIOTHYECKUX MPOLIECCOB C MOIYYEHHEM HOBBIX WM
MOIU(HUIIMPOBAHHBIX MAaTEPUANIOB C yayulieHHbIMU cBoiicTBamu (IICK-5.2).

3namo:

— OTJIMYUTENIbHBIE 0COOEHHOCTH MPSIMOTO U KOCBEHHOTO PaIN0JIN3a;

— OCHOBHBIE 3aKOHOMEPHOCTH pPaJnO0JIM3a BOJHBIX PAaCTBOPOB OHMOIMOIMMEPOB U UX

COCTaBJISIOUINX KOMIIOHEHTOB;

— OCHOBBI PaIMOOMOIIOTUHN KIIETKH U IIEIOCTHOTO OPTaHU3Ma,

— B3aUMOCBSI3b MEXKIY CTPYKTYPOU U 3PHEKTUBHOCTHIO PATUOTIPOTEKTOPOB.

Ymemns:

— HCTOJIb30BaTh PaIMOOMOIOTUUECKYIO0 HH(POPMAIIHIO;

— OLICHUTHb OCHOBHBIE MYTH PaIUAIIMIOHHO-XUMUYECKHUX MPEBpaLICHUI OMOMONEKYT;

— MpPEeAIOKUTh HAyYHO-000CHOBAHHBIN BBIOOP PaIUONIPOTEKTOPOB;

— chopmynrpoBaTh IPUIUHBI PATIMOOUOIOTHYECKOTO MapaoKca.

Braoemy:

— MeETOoJIaMH aHaJnu3a UHPOpPMAIK PaAOOHOIOTHYECKUX IKCIIEPUMEHTOB.

3. KpaTkoe coaep:xaHue JUCUMIIIHHBI

Monyns 1. Beenenue B paguanioHHY0 OHOIOTHIO

1.1. [IpeameT paamarmoHHOW Owmosioruu. PamuanuoHHas OWOJOTHS Kak CHeIHaIbHas
oOmacte Ouosornu M xumuM. PaguanmonHas Ouopu3mka U paguoOoHosIorusi. AKTYalbHOCTb
WCCJICIOBaHMUS OHOJIOTMYECKOTO JCHCTBUS HWOHHM3UPYIOMMX wu3dydeHnid. OCHOBHas 3aaada
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paauanoHHoi Ouodu3uku. OCHOBHOW paauoOuonoruveckuii mapagokc. OCHOBHBIC 3Tallbl
Pa3BUTHUSA PAAUAITMOHHON OMOPHU3HKH.

1.2. YerpoiictBo xuBoil kietku. Kietka — ocHOBHas equHuna xu3Hu. GopMupoBaHue
KJIETOYHOU TEOpUHU (MCTOPUUYECKHI acrekT). MHorooOpas3ue KiIeTok. JIBe cTyneHu opraHu3aniu
KJIETOK — MPOKAPUOTHYECKUE U dyKapuoThueckue. OCHOBHBIE AJIEMEHTHI KJeTkd. KieTouHas
memOpana. Ctpoenue. @Dynknuu. I[luromnmasma. buoxumudeckuii coctaB. (OCHOBHBIC
KOMITIOHEHTBI. DHJOIUIa3MaTHYecKasi ceTb. Pubocombl. Mutoxonapuu. Amnmapatr [ oibmku.
JInzocomel. Ilmactuael. Brimowyenus. Bakyonu. Knerounoe sapo. Sapo — Hocutenb
reHeTudeckol mHdopmanuu. SnepHas memOpana. XpomatuH. DYHKUUHM sapa. SApPBIIIKO.
Knerku npokapuot. OcHoBHBIE 31eMeHThl. KineTtounas crenka. Xrytuku. Bopcunku. Kancyna.
Me3zocombl. Hykneous. OcCOOEHHOCTH CTPOEHUS JYKAPHOTUYECKUX U MPOKAPHOTUIECCKHIX
KJIETOK.

1.3. JHK - Hocurens reHerudeckoir wuHpopmammu. CTpyKTypa XpPOMOCOM.
AMWHOKHUCIIOTB U HYKJICOTUIBI — KaK CTPYKTypHble enuHuilbl 0enkoB u JIHK. McTopuueckuii
acnekT co3ganus mojenu crpoerust J{HK. PenTreHoCcTpyKTypHBIN aHainu3 U peHTreHorpamma P.
®pankiud. OtkpsitThe cTpykTypbl JIHK [Ix. Yorconom u ®. Kpukom. Permnmukanms JIHK.
ITonykoHCEpBAaTUBHBIN, KOHCEPBATUBHBIN, IUCIEPCHBIM MeXaHU3M peruukanuu. Moxens J[x.
Yorcona u ®. Kpuka. ['enernueckuii kon. ['mmoreza I'. ['amoBa. OcCHOBHBIE CBOMCTBa
TeHeTHYeCKOro Koma. (OcoOEHHOCTH TEHETHYECKOW CTPYKTYphl TMPOKAPHOTHYECKUX U
JYKAPUOTHYECKUX KJIETOK. OKcnepuMeHThl Oppa, Jlanmenun wu 3epkia MO CpaBHEHHUIO
PaauouYyBCTBUTEIBHOCTH SIpa U [IUTOILIA3MbI KIIETKH.

Mopyns 2. PannaniniOHHO-MHUITMUPOBAHHBIC PEAKITMH OMOMOJICKYII.

2.1. PagmanuoHHass XWMHS YTJIEBOAOB. YTJIEBOIBI, KiIacCUPUKAIUA € (PYHKIIHH.
CroiicTBa U (YHKIHMH BaXXHEHITUX MOHO- M TOJIMCAXapuaoB. Pamnonns yrieBoJoB B CyXOM
COCTOSIHMH. Parionu3 BOJHBIX pacCTBOPOB YIJIEBOIOB.

2.2. PagmanmuoHHas XWMHS aAMHHOKHUCIOT M HENTUAOB. AMHHOKHUCIOTBEL. PDuU3HKO-
xumMH4deckne cBoiictBa. Knaccudukanus aMmuHOKUCIOT. benku. OU3NKO- XUMUYECKUE CBOWCTBA
u pynkuuu 6enkos. Knaccuduxanus. Paaronns aMUHOKHUCIIOT ¥ IENTHIOB B CyXOM COCTOSIHUU.
Pannonu3 BOgHBIX pacTBOPOB aMUHOKHCIIOT U IENTUIOB.

2.3. PagmanvoHHas XUMUS JIUNUAOB U MOACIUPYIONIUX UX COeAMHEHUW. Jlumuapl mx
kinaccupukanus. JKupbl M Bocka, Ouonorndeckoe 3HadeHHe. PochOMUMHIBI- KOMIIOHEHTHI
KJIETOYHBIX MeMOpaH. Pammonus numuaoB W MOACIHPYIONIMX HX coenuHeHui. llemHoi
MEXaHU3M MEPEKUCHOTO OKUCIICHHUS.

2.4. PanuanmoHHas XWUMHS HYKJIEHMHOBBIX KHUCJIOT W HUX KOMIIOHEHTOB. Pammnonus
HYKJIEMHOBBIX KHCIIOT U UX KOMIIOHEHTOB B CYXOM COCTOSIHMHU. Pajnonu3 BOJHBIX PacTBOPOB
HYKJIEUHOBBIX KHCJIOT U UX KOMIIOHEHTOB.

Mognynsb 3. JleiicTBre HOHU3UPYIOLIETO U3IYyUEHHS Ha KJIIETKY U OPraHU3M.

3.1 JHK — uyBcTtBUTENbHas MUIIEHb KJIETKUM. OCHOBHbIC TUMbI noBpexaeHuit JIHK.
Opnnonutensie pa3peiBbl JJHK. JIBynuteBsie paspoieel JJHK. Cmueku JIHK -JIHK, JTHK -Genok.
IToBpexknennst ocHoBaHuii. OcHOBHbIe MexaHu3Mbl penaparuu JHK. JopernukatuBHas
penapanus. @otopeakTuBanus. Pemapaiusi 0JHOHUTEBBIX Pa3phIBOB: CBEpXObICTpasi, ObICTpas,
memieHHas (SOS-penapanus). Dkcuu3uoHHas penapanus. [locTperuinkaTUBHAsS peraparnius.
Penapanus nBynuressix paspeios /JJHK.

3.2 JleranpHOe JEHCTBME WOHM3UpPYIOIMUX  w3dydyeHud. Kierounas ruGens.
BrerkuBaemocts kieTok. Kinaccuueckue pagnoOnoIorudecKue SKCIIEPUMEHTHI TI0 OMPEACTICHUIO
BbDKMBaeMocTH. KpuBbsie «mo3a -3dpdext» - kpuBble BbDKHBaeMocTH. KonnuecTBeHHBIE
XapaKTEPUCTUKU KPUBBIX BbIKMBaeMOCTH. CpelHss JeTanbHas 103a. PaarouyBCTBUTEIBLHOCTD.
@opMBI KpUBBIX BBDKMBAEMOCTH: SKCIIOHEHIIMAJIHAsA, CHTMOMIHAs. BKiia mporeccoB penapanuu
U PEIUIMKAIMU B PaAMOYyBCTBUTEIBHOCTD KIIETOK.

3.3MyTareHHO€ JENCTBHE HWOHUZUPYIOIIUX U3IydeHul. OnpeneneHue MyTaluud Hu
mytarene3a. Paboter Jle ®@pusa u beliepunra. CrioHTaHHBIE W WHAYLMPOBAHHBIE MYTAIUH.
OTKpBITHE MYTareHHOTO JEHCTBUS MOHHU3UPYIONIMX u3nydeHuil. Paborel Hamcona, Mémnepa,
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HumMmepa, JIu. I'ennple Myrtanuu (ToukoBble). Tpansuuuu. TpancBepcun. Myrtauuu casura
paMK{ CYMTHIBaHUS (J€JelMHM, WHCEPLUHUHU OJHOTO OCHOBaHMs). XPOMOCOMHBIE MYTallMH
(ctpykrypubie). [enenmuu. Wucepumu. XpoMocoMHbie abeppaiuu (KONblla, AWIECHTPHKH,
¢dbparmenTsl, TpaHcaokanuun). KonnyecTBeHHbIE XapaKTepUCTUKN MyTareHesza. Kpusble «mo3a -
apdexT» mia myrareHe3a. CpaBHUTENbHBIE YAaCTOTHl MHAYKIMHM PA3IHUYHBIX THIIOB MYTAIH.
Mexanusm o0pa3oBanusi myrtanuii. [IpeMyTanmoHHBIC TMOBpeXACHUSA. BnusHue mporeccoB
penapauuu u permkanuu JJHK Ha myrarenes.

3.4 Moaudukarus mydeBoro nopaxkenus. Kucmopomausiii r¢dexr. Biusaue BHEMHHUX
¢dakTOpoB Ha paanouyBCTBUTENBbHOCTh KieToK. OmbiT Tynes u Puna. Kucnoponusiit addekr.
AHOKCHSI ¥ TUIIOKCHsI. Y CIIOBHUS TOJHOW peanm3ainuu KuciopogHoro 3¢gdekra. [Ipakrudeckoe
IPUMEHEHHE KHCIIOPOJIHOTO s dexra: U3bICKaHUE CPEJICTB, MOBBIIIAIOLINX
PaauOpE3UCTEHTHOCTh OPraHM3MOB, JIydyeBas Tepamus OIyXoJed. MexaHusM peanu3anuu
KUCIOpoaAHOTO 3¢ dexra. Pagnonus Boabl. 3aBUCUMOCTb BEIMYUHBI KUCIOPOAHOTO 3ddekra ot
penapalnroHHOro cTaTyca KieTku. MeTonbl Moau(UKaus paalodyBCTBUTEILHOCTH OpraHU3Ma
3a cyer KHCIIOPOJIHOTO s dexra. ITouck XUMHUYECKHUX MOJIU(UKATOPOB
pamuodyBCTBUTENBHOCTH.  Paaunonporekropsl.  WHponwnankuinamubbel.  Cepyconaepxaniue
coequHenusi.  llepexBatumku  cBOOOAHBIX  pagukanoB. OcHOBHbIE  TpeOOBaHHS K
pamuonpoTekTopaM. MexaHu3M 3alUTHOTO JACHCTBUS paguonpoTeKTopoB. OcoOeHHOCTH
JNEHCTBUS HEKOTOPBIX PpagUONpPOTEKTOPOB HA pPa3jMYHBIX YPOBHSX OpraHU3allUd —
MOJIEKYJIIPHOM, KJIETOYHOM, OpraHU3MEHHOM. [IpaekTnueckoe HCIIOJIb30BAHNE
pazuMompoTEeKTOpOB B HacTosmee  Bpems.  PammocencuOumnmsaropel.  [Ipumenenue
PaarOCEeHCUOUTN3aTOPOB B paJUOTEPAINH OMyXOJIeH.

4. O0beM y4eOHOM JUCHUILINHBI

B yue6Hoi paGoTs! B 3auetHpIX | B akamem.
eAMHUIAX yacax
O01mas Tpya10eMKOCTh TUCHUILIHHBI 3 108
AyIUTOpPHBbIE 3aAHATHS: 1,33 48
Jlexuun (Jlek) 0,45 16
[Ipaktuueckue 3ausarus (I113) 0,90 32
CamocrositeabHas padora (CP) 1,67 60
[ToaroroBka K KOHTPOJIBLHBIM paboTaM 0,8 30
CaMocCTOsATENIbHOE U3YUYEHNE PA3AEIOB IUCLUILIMHbI 0,4 15
Jlpyrue BUIbI CAMOCTOSITEIILHOM PabOThI 0,4 15
Buj konTpossi: Dx3ameH 1,00 36

Bun yaeOHO# paboTh Be;iﬁ/?;;x i:gg )
O0mast Tpy10eMKOCTb JUCUMILIIMHBI 3 81
AyIMTOpHbIE 3AaHATHS: 1,33 36
Jlexuuu (Jlek) 0,45 12
[Ipaktuueckue 3anstus (113) 0,90 24
CamocrositesbHas padora (CP) 1,67 45
[ToaroToBKa K KOHTPOJIBHBIM paboTam 0,8 22
CaMocTOATEIbHOE NU3YUEHHE PA3esIOB JUCLUIIINHBI 0,4 11
Jlpyrue BUIbI CAMOCTOSITENIEHOU PabOTHI 0,4 11
Bua konTposs: Dk3ameH 1,00 27
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AHHOTan U padoyeil NPOrpaMMbpl JUCHUIJIMHBI
«MoaeanpoBanne XMMHKO-TE€XHOJIOTHYECKUX
MPOLECCOB B TEXHOJIOTHM MAaTepHAJIOB cOBpeMeHHOoi1 3HepreTukw» (b1.B./[B.06.01)

1. Heap aucuUMNJMHBI: TONTYYEHHE CTYACHTAMU-CHEIHAIMCTAaMU 3HAHUK B 00JacTH
KOMIIBIOTEPHOTO MOJICTHPOBAHUS XHUMHUKO-TEXHOJOTUYECKUX TMPOIECCOB C MPUMEHEHHUEM
COBPEMEHHBIX CHCTEM KOMIIbIOTEpHOW MaremaTuku, B yacTHOCTH MATLAB u VBA, a Takxe
NpUOOpEeTEeHUE WMH MPAKTUUECKUX HABBIKOB Pa3pabOTKH NAHHBIX KOMITBIOTEPHBIX MOJEINEH C
OJIHOBPEMEHHBIM pElICHHEM 3a/1ay CTPYKTYPHOU U apaMeTpUuecKOl UIeHTUQUKAIIUH.

2. B pe3yabTraTre OCBOECHHMS [MCUMIUIMHBI O0y4Yawuuiicd Mo mporpamme
CIeNNATUTETA JOJIAKEH:

001a0amb CIETYIOIUMA KOMIETCHITHSIMHU:

- CIOCOOHOCTBIO MCHOJIb30BaTh METO/IbI MAaTEMaTUUECKOT0 MOAECITUPOBAHUS OTAEIIbHBIX
CTaJuil W BCEro TEXHOJOTMYECKOTo Mpollecca, K MPOBEACHUIO TEOPETHYECKOro aHaiu3a MU
AKCTIEPUMEHTAIBHON MTpoBepke agekBaTHoCcTH Mojaenu (OI1K-3);

— NPOU3B00CMEEHHO-MEXHOI02UYECKAS OeAMENbHOCb.!

— CIIOCOOHOCTBIO K  pelIeHHI0 Npo¢deCCHOHAJIbHBIX  MPOM3BOACTBEHHBIX  3ajad,
BKJIIOYAIONIMX  pa3pabOTKy  HOPM  BBIpAaOOTKM U TEXHOJOTMYECKHX  HOPMATHBOB
pacxofOBaHUS CBHIPbS, MAaTEpPHAIOB U DHEPreTHYECKUX 3aTpar, COBEPIIICHCTBOBAHUE
KOHTpOJIA TexHosorundeckoro mnporecca (I11K-2);

— CIIOCOOHOCTBIO AHANU3UPOBATH  TEXHOJOTMYECKUW  TPOIECC,  BBISBIATH  €T0
HEJIOCTAaTKU U pa3zpalaThiBaTh MEPONPUATHS 10 ero coepuieHcTBoBaHMIO ([1K-3);

— CIIOCOOHOCTHIO MPUHHUMATh KOHKPETHOE TEXHUYECKOE PEIICHHWE C YYETOM OXPaHbI
Tpy/a, paIuallMOHHON O€30TTaCHOCTH M OXpaHbl okpyxkatomien cpeanl (ITK-4);

— CIIOCOOHOCTBIO K aHAIM3y CHCTEM AaBTOMATH3AIlMH MPOU3BOJCTBA MU pa3pabOTKe
MEPONPUITHUH 110 UX coBepiieHcTBoBaHuIO (I1K-5);

— HAYYHO-UCCIe008aMENbCKASL 0esMeNbHOCb!

— CIIOCOOHOCTBIO K  pa3paboTKe IUIAaHOB UM  MIPOrpaMM  MPOBEJIEHUS  Hay4dHO-
HCCJIEIOBATEIbCKUX pa3pabOTOK, BHIOOPY METOJOB U CpPeACTB pemieHus HOBbIX 3amad (ITK-
9);

— CIIOCOOHOCTBIO CaMOCTOSITENIbHO  BBIMIOJHATh MCCIEAOBAaHUS C HCIOJIb30BAaHUEM
COBPEMEHHOH  ammapaTtypsl ¥  METOJIOB  HCCJIEIOBaHMS B  0o0yactTé  OOBEKTOB
npoeCCHOHAIBHON  JIeATENILHOCTH, IPOBOJUTH KOPPEKTHYIO 00pabOTKy pe3yiabTaTOB U
yCTaHaBIUBATh aJiekBaTHOCTH Mojeneit (IIK-10);

— TOTOBHOCTBIO HCIOJb30BaTh METOJbl OLEHKH pHUCKAa U pa3pabaTbiBaTh MeEpPbI IO
obecrieueHUI0O  0€30MacHOCTH  pa3pabaThIBAa€MbIX HOBBIX  TEXHOJOTHMH  OOpaiieHus ¢
o0wvekTaMu ipodeccuonanpHoi nestensaocTr (IK-11);

— CIIOCOOHOCTBIO MPENCTaBISATh PE3yNbTaThl HCCIENOBaHUS B QopMax OTYETOB,
pedeparoB, mnyOnMKanMid W MYOJUYHBIX  OOCYXIEHHH, CIOCOOHOCTH (hOPMYITHMPOBATH
MPAKTUYECKHE PEKOMEHIAIMH TI0 WCIOIh30BAHUIO PE3yJIbTAaTOB Hay4yHBIX uccienoBanuii (I1K-
12);

— NPOeKmHas 0esmenrbHOCHb.

— CIIOCOOHOCTBHIO K MPOBEICHUIO aHAIHM3a TEXHUYECKHUX 3aJaHUil HA TPOCKTUPOBAHUE H
IPOEKTOB C YYETOM CYIIECTBYIOUIETO MEXIYHAPOJAHOTO U HALMOHAIBHOTO SJEPHOTO
3akoHonarenscTBa (I1K-18);

— CHOCOOHOCTBIO K TPOBEICHUIO MATEHTHBIX HCCIEIOBAaHUN C IENbI0 OOecredeHus
NATEHTHOM YUCTOTHI HOBBIX NPOEKTHBIX pemeHuit (I1IK-19);

— CIIOCOOHOCTBIO K pa3pabOTKe HOBBIX TEXHOJOTHYECKUX CXEM Ha OCHOBE PE3yJbTaTOB
Hay4yHO-UccienoBaTenbckux padot (IIK-20);

— CIIOCOOHOCTHIO UCMOJIBb30BaTh CPEACTBA AaBTOMATH3ALMU MPU MOATOTOBKE MPOEKTHOM
nokymenTanuu (ITK-21).

3namo
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— METOJBI TOCTPOCHHUS AIMIHUPUUYECKUX (BEPOSTHOCTHO-CTATUCTHUYECKUX) U (PHU3UKO-
XUMHUYECKHX (TEOPETUYECKUX) MOJIETIeH XUMUKO-TEXHOJIOTHYECKUX MPOLIECCOB;
— METOJbl WACHTU(DHUKAIIMN MATEeMAaTUYECKUX OINMUCAHUN TEXHOJIOTHYECKUX MPOIECCOB
HAa OCHOBE 3KCTICPUMEHTAIBHBIX TAHHBIX;
— METOJAbl ONTHUMM3AIMM XMMHKO-TEXHOJIOTMYECKHUX MPOLECCOB C MPUMEHEHHEM
SMIIUPHUUECKUX U/ UIH HUZUKO-XUMHYECKUX MOJIEIIEH;
Ymemsn
MPUMEHITh W3BECTHbIE METOJbl BBIUMCIMTEIBLHOM MaTeMaTHUKM W MaTeMaTHYeCKOn
CTAaTHCTUKH IS PEIICHHs] KOHKPETHBIX 3aJad pacueTa, MOACIUPOBAHUS, WACHTU(DUKAINH U
ONTUMM3AIMH TIPH HCCIEAOBAHUU, MPOSKTUPOBAHUU M YIPABIECHUU MPOIECCAMH XUMHUYECKON
TEXHOJIOTHH, a TakKKe YMETh HCIIOJIb30BaTh B CBOCU TMPAKTHUYECKON IEATEIBHOCTH ISt
TOCTHKEHUS 3TUX IleJIel NU3BECTHBIE MAKEThl MPUKJIIAJAHBIX TPOrPAMM.
Braoemuw
METOJaMH MaTeMaTHYeCKOM CTaTHUCTUKH s oOpabOTKM pe3ylbTaTOB AaKTUBHBIX U
MACCUBHBIX SKCIIEPUMEHTOB, a TAK)KE€ METOJAAMH BBIUMCIUTEILHON MAaTEeMAaTUKH ISl pa3paboTKu
U pealii3alii Ha KOMIIbIOTepax arOPUTMOB MOJEIUPOBAHUS, UACHTU(DUKAIIMYA U ONITUMHU3ALUN
XUMHUKO-TEXHOJIOTUYECKHIX MTPOIIECCOB.
3. KpaTkoe coaep:xaHue IUCUUIIHHbBI
3.1. OcHOBHBIC PUHITUIBI KOMITBIOTEPHOTO MOACITUPOBAHUS XUMHUKO-TEXHOJIOTHIECKIX
nporeccoB (XTII). MaremaTtndeckue SMIUPUYECKHE U MaTeMaTHYECKUE (DU3UKO-XUMHUYCCKUE
MOJIETM ¥ KOMIBIOTEPHOE MoOJeIHpoBaHuE. JleTepMHHHpOBaHHBIE U  BEPOSITHOCTHBIC
MaTemMaTtuueckue mozenu. [IpuMeHenre MeTo1010TMi CUCTEMHOTO aHAIM3a JJIs pelieHus 3ada4
MojenupoBaHus. lIpuMeHeHHWE TPHUHIHUIA «UYEPHOTO  SIUKa» TPU  MaTeMaTHIECKOM
MOJIETTUPOBAaHUHU. ABTOMaTU3UPOBAHHbBIE CUCTEMBI NMPUKIaAHON uHPopMaTuku. Mepapxuueckas
CTPYKTypa XHMHYECKUX TMPOM3BOJACTB M HX MareMarudeckux wmoxeneil. I[Ipumenenue
KOMIIBIOTEPHBIX MOJIEIed XUMHYECKHX IPOLIECCOB MMl aHaiu3a, ONTUMHU3ALMKA U CHUHTE3a
XUMHUKO-TEXHOJOTHYECKHX cucTteM. OCHOBHBIE MPHEMBI MATEMAaTHYECKOTO MOJCTUPOBAHUS:
SMITUPUYECKUHA, CTPYKTYPHBIN ((PU3UKO-XUMHUYECKUH) U KOMOMHHUPOBAHHBIN (TEOPETHUCCKHUH ).
ITocTpoeHne craTMUeCKUX U JUHAMHUYECKUX Mojeneil. Pemenue npsaMbix 3agad. IIpoekTHsIl U
MOBEPOYHBIHN (OIEHOYHBIN) pacueT mporieccoB. Pemenue oOpaTHbix 3amad. [Tlapamerpudeckas u
CTPYKTypHasi WJICHTU(UKAIMS MATEeMAaTHYECKUX MoOJeNeil. YCTaHOBICHHE aJeKBATHOCTHU
MaremaTuyeckux  mozened. Crpareruss NPOBEACHUS  PACUYETHBIX  MCCICIOBAHUN U
KOMIIBIOTEPHOT'0 MOJICTIMPOBAHUS PeaTbHBIX IMPOIIECCOB.
3.2.IlocTpoeHne SMIUPUIECKUX MOJIEIICH:

—  @opMyIHUpOBKa 3aJauu aMpOKCUMAIMK JAHHBIX JIJIS1 OMMCAHUs SKCIIEPUMEHTAIBHBIX
3aBUCUMOCTEN U IOJIyYEHMS dMIIMPUYECKUX MOJEJEH IpoueccoB. Bunasl kpurepues
annpokcuManu. Kpurepuid Merona HaMMEHbIIMX KBaapaToB. PemieHue 3amayu
alpOKCUMALIMM ISl  HEJIMHEWHBIX M JIMHEMHBIX IO [apamMerpaM MOJEJEN.

Marpuunas  GopMyaupoBKa  3aJavyd  anIpPOKCUMAIlMU.  AHaTUTHYECKUN
a.]]l“OpI/ITMI/I‘-IeCKI/Iﬁ noAXOoAbl IJId pCIICHUA 3a/la4d alllipOKCUMAllUN IJId JIMHEHBIX
JMHEapU30BaHHBIX MOJIETIE METOI0M HAaMMEHbBIIINX KBAJpPaTOB;

— 3aKOH HOPMAJIBHOI'0 paclHpCACJICHHUA OJId BCKTOPHBIX CJIy‘-IElfIHbIX BCIIMYNHBI
OMpeNeJICHUE UX UHUCIOBBIX XapaKTEPUCTHK. MareMaThyeckoe OXKHIaHHE
TUCTIEpCUsl Uil  BEKTOPHBIX  CIy4allHbIX  BENWYMH. JlMCTIEpCMOHHBIN
KOppeHSII_II/IOHHBII\/'I aHaJIn3. Ionarusa AUCTICPCUHA BOCIIPOHU3BOJUMOCTHU

n
n

n
u
u
n

alleKBaTHOCTH, a TaKXe OCTaTOYHOM aucnepcuu. OmpeneneHne BbIOOPOYHBIX
KO3(QQUIHUEHTOB KOppeIAUUd U KOI(PPHUIHEHTAa MHOKECTBEHHON KOPPEIISLUH.

CratucTrueckuii  MOAXOA K  ONPEACIICHUIO OIMMOOK H  TOTPEIIHOCTEH
BKCHepI/IMeHTaHBHLIX TOYKax I/ISMepCHI/Iﬁ;

B

— PErpeccHOHHBI M KOPPEJSIMOHHBIM aHalu3 IS MOCTPOCHUS SMIHUPUUYECKUX
MojieJiell Ha OCHOBE JaHHBIX MaCCUBHOTO 3KcrepuMeHTa. [ToHATHS QYyHKIIMU OTKIIMKA
u ¢pakropoB. OCHOBHBIEC JONYIICHUSI PETPECCHOHHOTO U KOPPEISAIMOHHOTO aHaIn3a.
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Kpurepun npoBepku 0 JHOPOAHOCTH aucriepcuid. BeiOop Buia ypaBHEHHI perpeccuy,
a TaKxke onpeneneHue Kod()QULIMEHTOB perpeccud W HUX 3HAYUMOCTH €
ucnosp3oBaHueM kpurepus CrbrogeHrta. Ilponenypa HCKIIOUEHUS HE3HAYMMBbIX
ko3 uunenToB perpeccun. OnpeeseHne aJeKBaTHOCTH PErPECCUOHHBIX MOZENEH ¢
IIOMOILBIO KpuTepus Puiepa;

— OCHOBHBIC IIOJIOKEHMSI TEOPHM IUIAHUPOBaHMs HKcnepuMmeHToB (I):  momHbIi
¢dakropubiii skcnepument (IIPD) m obpaboTka ero pesynbratoB. OnTHMaNbHBIC
CBOMCTBAa MATpHIIbl TUIAHUPOBAHUS M CBOWCTBO OpPTOroHaJIbHOCTU. OmpenesieHue
KO3(QPUIHUEHTOB Mojenell, UX 3HAUMMOCTH U TPOBEpKa aJIeKBATHOCTH YpPaBHEHHS
perpeccun. CBOHCTBO pOTaTabeIbHOCTH MOJHOTO (PAKTOPHOTO IKCIIEPUMEHTA;

— OCHOBHBIE I0JIO)KEHHUSI TEOpUHU IIaHUpOBaHus dkcrepuMeHToB (II): oproroHanbHbIN
HeHTpanbHbI Komno3unuoHHbld Twuian (OLIKII) skcnepumentoB u oOpaboTka ero
pe3ynabraroB. OOecnieueHHWe  OpPTOrOHAIBHOCTH  MATpHULbl  IUIAHUPOBAHHUA U
OIpeJIeJIeHUue BEIMYUHBI 3Be3AHOr0 Iieda. OnpeneneHue K03)GUINEHTOB MOJEIH,
UX 3HAYMMOCTH M OLEHKa AaJeKBaTHOCTM  ypaBHEHHs perpeccuu. PacuerHoe
BBIYHCIIEHHE KOOPINHAT TOYKU ONITUMYyMa (IKCTPEMYMA);

—  ONTUMH3aLMs 3KCIEPHMEHTAIbHBIX HCCICNOBAaHUM C NMPUMEHEHHEM Merona bokca-
Bunscona.  OcHOBHBIE  IOAXOABI K  ONTMMHM3AalUU  DKCIEPHUMEHTAJIBHBIX
UCCIIEIOBaHUM. DKCIIEpUMEHTAIBHO-CTaTUCTUUECKUI MeToll. CTpaTerusi JBMKEHUSI K
ONTHUMYyMY IeJIeBoM (GYHKIMKA (PYHKIIMM  OTKJIMKA) TPATUCHTHBIM METOIOM.
Kpurepun JOCTHXKEHUS «IOYTH CTAllMOHAPHOW OOJIACTH» M METOJbl YTOYHEHHSA
MIOJIO’KEHUSI ONITUMAJIBHON TOUYKHU B (PAKTOPHOM ITPOCTPAHCTBE.

[TocTpoenne HU3NKO-XUMHUUECKUX MOJIEIICH:

— JTanmbl MaTeMaTH4eCKOro MopaenupoBaHusd. DoOpMyIuMpOBKa THIIOTE3, MOCTPOEHUE
MaTEeMaTHYECKOro OINUCaHMA, pa3paboTKa MOAEIMPYIOLIEro aJropuTMa, HpOBEpKa
aJIeKBaTHOCTU MOJIEH M UACHTHU(HKAIM UX IMapaMeTPOB, PACUCTHBIE UCCIIEIOBAHUS
(BBIUMCTUTEIBHBIN SKCIIEPUMEHT);

— COCTaBJICHME CHCTEM YpPaBHEHUN MaTeMaTH4YeCKOrO0 ONMCAHMUSA IMpPOLECCOB U
pa3paboTka (BBIOOp) AJITOPUTMOB HX pEIICHUS. BIIOUHBIA NPUHIMUI MTOCTPOSHUS
CTPYKTYPHBIX MaTeMaTH4ecKUX Mojeneid. OO0OLIeHHOe ONUCaHHE JBHKCHHS
noTokoB (a3 B ammapaTax € IOMOUIbI0 THIPOAMHAMUYECKUX  MOJEIeH,
YYHTBHIBAIOUIMX COCPENOTOYECHHBIE M PACIpelciIiCHHbIE HCTOYHMKM BEIECTBA H
9HEpruu (TemnoThl). JIokanbHbIE MHTEHCUBHOCTU MUCTOYHUKOB BEILIECTBA U TEIUIOTHI B
IIOTOKaX, COOTBETCTBYIOIIME  PA3IUYHbIM  (U3MKO-XUMHUYECKUX  IPOILEccaM.
OCHOBHBIE TUIIBI YPaBHEHUN MAaTEMaTHYECKOI'O OMMCAHUS XUMHUKO-TEXHOJOTHYECKUX
MIPOIIECCOB — KOHEYHBIEC, OOBIKHOBEHHBIC MU depeHnuanpabie u aAud epeHnnansHbie
YpaBHEHHUS B YAaCTHBIX IPOU3BOJIHBIX;

— MareMaTH4eCKOe MOJCIMPOBAHME CTALMOHAPHBIX M JUHAMMYECKHX PEKHMOB
TMJPABIMYECKUX TPOLECCOB B TPYOONPOBOAHBIX CHUCTEMAaX, IJIOOANbHbIE H
JEKOMIIO3UIIMOHHBIE METO/Jbl PEIIECHUS CUCTEM HEJIMHEWHBIX ypaBHEHHM, a TaKxke
SBHbIE U HEABHbIE METOAbl UHCIEHHOIO PpELIEHUS CHCTEM OOBIKHOBEHHBIX
middepeHnManbHbpIX  ypaBHeHuil. CocTaBieHHE YpaBHEHHH MaTeMaTH4eCcKOro
onucanus npouecca. IloctpoeHne HMHOOPMAIMOHHBIX MAaTpPHUL] MaTeMaTHYECKUX
MoJienielt Ui BBIOOpa OOIIEero aJropuTMa peuieHus — MOJCIHUPYIOLIETo aJropuTMa.
Peanuzanus aJITOPUTMOB peleHus HEJIMHEWHBIX u OOBIKHOBEHHBIX
muddepeHManbHBIX ypaBHeHUH. Ommcanue cranuoHapHbIX pexxumoB XTI ¢
NMPUMEHEHUEM CHCTEM JIMHEWHBIX M HEJIWHEWHBIX YypaBHEHUW. MTepannoHHbIE
anroputmsl peuieHus. IIpumeHeHune MeTonOB NPOCThIX urepauuid U HproroHa-
Papcona mna momydenus pewmenus. IIpoGiema cXoauMocTH Ipolecca pelieHus.
JICKOMITO3MLIMOHHBIA METOJ PELICHUS CJIOKHBIX CHUCTEM KOHEUYHBIX YpaBHEHUM.
IToctpoenue MH-(pOPMAIMOHHON MaTpULBI A BBIOOpPAa ONTHUMAIBHOIO AITOpUTMa
pemeHust 3amayu. [IOHATHE JKECTKOCTH cUCTeM IU(QepeHINaIbHbIX YpaBHEHUH U
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KPUTEPHUH KECTKOCTH. SIBHBIC (OBICTpPHIE) U HESIBHBIC (MEAJIEHHBIC) METO/IbI PEIICHHS.
Mertoap! nieporo (MeToa Ditsiepa), BToporo ( MoaudUIIMpOBaHHBIE METOBI Diiiepa)
u yetBepToro nopsaka ( meron Pynre-Kyrra). OnieHka TOYHOCTH METOJIOB — OIIMOOK
yceuenus. Ilepexonnple OmMOKM UM OWMOKM OKPYIJIEHUS TIPU YUCICHHOM
UHTETpUpPOBaHUM  Au(QepeHnnaIbHbpIX  ypaBHeHuH. CrocoObl  obecrieueHHs
CXOAMMOCTH pelleHus: 3aaayd. llpuMeHeHue HEesSBHBIX METOJOB JJIsi pelleHus
KECTKUX  cucteM  JuddepeHIranbHbIX  ypaBHeHM.  OmnpeneneHus — miara
WHTETPUPOBAHUS WTEpPAIMOHHBIM MeToaoM. MetonoB Kpanka-HukonmbcoHa (Meton
Tpaneuui);

MaTeMaTUYeCKOe  MOJEIMPOBAHUE  CTAIl[MOHAPHBIX  PEKUMOB  MPOLIECCOB
TeIJIonepeiayd B IJIACTUHYATBIX U 3MEEBUKOBBIX  TEIUIOOOMEHHUKAX.
Matemaruueckoe OMNHMCAHHE MPOLECCOB C MPUMEHEHHEM MoOJIele UuAeaTbHOro
CMEUIeHUs M BBITECHEHHUs. BbpiOOp M rpaduyeckoe MpeCTaBICHHE aJTOPUTMOB
pemienus. [IpumeHeHHe CTaHIAPTHBIX METOAOB BBIYHCIUTEIBHOW MaTEMaTHKU JUIS
pelIeHns 3a1ay;

MaTeMaTUYeCKOe  MOJEITUPOBAHUE  CTAlMOHAPHBIX  PEKHMOB MPOLIECCOB
TeIUIoNepeiadyd B MPSMOTOYHBIX U MPOTHUBOTOYHBIX TPYOUaThIX TEMJIOOOMEHHHUKOB,
pemieHne 3amzaun  Komm W KkpaeBoM 3ajaud [pU  HHTETPUPOBAHUM  CUCTEM
OOBIKHOBEHHBIX Ju(depeHInanbHbIX ypaBHEHUH.  MareMaTrnuueckoe OIMCaHue
IIPOLIECCOB C IPUMEHEHUEM MOJIEIEH MI€albHOIO BBITECHEHMs. PelieHue 3amauu
Komm wu xpaeBoil 3amauu. I[lpencraBieHue anropuTMOB BBIYUCICHUW B BHJIE
WH(OPMAIIMOHHOW MATPUIBl CHCTEMbl YpaBHEHUN MAaTEMaTH4YE€CKOTO OIMHUCAaHUS H
0yok-cxeM pacueToB. Maremarnueckoe ommcanue XTIl ¢ mpumeHeHHeM cucTteMm
OOBIKHOBEHHBIX  Ju((depeHIraNbHbIX  ypaBHeHHH. OnucaHue OOBEKTOB ¢
pacnpe/ieieHHBIMH B TPOCTPAaHCTBE MapamerpaMu. DopMylupoBKa HaYalbHBIX U
KpaeBbIX YCJIOBUM 3ajay peweHus. YuCIeHHbI anroput™ 1-ro mnopsaka i
pewenus 3aaaun Komm. MeTos «IpUCTpesiKn» JIsl pEIICHUs] KpaeBOU 3a/1a4u;
MaTEMaTUYECKOE MOJIEIMPOBAHHUE CTALIMOHAPHBIX PEKUMOB IIPOLIECCOB B PEAKTOPAX C
Memankod. OnucaHue  MHKPOKMHETUYECKMX  3aKOHOMEPHOCTEH  IMPOTEKAHMS
MPOU3BOJBHBIX  CIOXKHBIX  XMMHMYECKHX peakiuuii B KuAkod  daze g
MHOTOKOMIIOHEHTHBIX cHUCTeM. OIpeneneHue KIYEeBbIX KOMIIOHEHTOB CIIOKHBIX
XUMUYECKUX PEaKIMid ¢ TMPUMEHEHHWEM METOJOB JIMHCHHOW anreOphl - paHTOB
MaTpHI] CTEXHUOMETPHUECKUX KOA(PPHUIMEHTOB peakuuu. MaTeMaTHuecKoe OMHCaHue
pEaKkTOpHOro Tmpolecca ¢ pyOamlkod Il MPOU3BOJIBHOW CXEMBl MPOTEKaHUS
XUMHUYECKOM peakuuu. BpiOop anropuTMoB pelieHds 3aJaud ¢ MpHUMEHEHHEM
MH(OPMALIMOHHOW MATPHUIBl CHCTEMbl YpaBHEHUN MAaTeMaTH4YE€CKOrO OINUCAaHUS U
MPEJCTABICHUS AITOPUTMA PEIICHHUS C TOMOIIBIO OJIOK-CXEMBI pacyeTa MpoLecca;
MaTeMaTUYeCKOe MOJICTMPOBAHUE HECTAllMOHAPHBIX PEKUMOB TIPOIECCOB B
peakTopax c Memankod. Martemaruueckas MOCTAaHOBKA 3alayl Uil PEaKIUH C
IIPOU3BOJILHOM CTEXMOMETpUUEcKoi cxemoil. @opMynnpoBka 3anaun Komm — 3agaun
C HAYaJIbHBIMHU YCIOBHUSAMH. Pa3HOCTHOE NpENCTaBIE€HHE CHUCTEMbl OOBIKHOBEHHBIX
middepeHnranbHbIX  ypaBHeHHU. [locTpoeHne WHGOPMALMOHHON MaTpULBl JUIS
BbIOOpa airopuTMa penieHus. I'padudeckoe npeacTaBlieHUe aaropuTMa PELeHUs B
BUJIE OJIOK-CXEMBI pacuera;

MaTeMaTHUYeCKOe MOJEIUPOBAHUE CTAllMOHAPHBIX PEKUMOB B TPYOUATHIX peaKkTopax
C MPSMOTOYHBIM U MPOTHUBOTOYHBIM JBHKEHHEM TeIUIoHOcUTene. MaTemaruueckas
IIOCTAHOBKA 3a/Jlaydl JJsl pPEaKUMM C KOHKPETHOM CTEXHMOMETPHUYECKOH CXEMOIl.
®opmynupoBka 3aaauu Koim — 3aaa4u ¢ Ha4aIbHBIMH YCIIOBUSIMU U KPaeBOM 3aJa4u
— 3a7auyd € KpaeBbIMU YCIOBUSMHU. Pa3HOCTHOE TIpeACTaBIEHUE CUCTEM
OOBIKHOBEHHBIX au(depeHmanbHbiXx ypaBHeHUH. [locTpoeHne uH(pOpMaMOHHBIX
MaTpull JUId BbBIOOpa QJITOPUTMOB pemeHus. ['paduyeckoe mpencraBieHUe
aJIITOPUTMOB pEIICHUS B BUJIE OJIOK-CXEMBI pacuera;
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— MareMaTHYeCcKOoe MOJCIMPOBAHWE HECTALMOHAPHBIX PEXKHUMOB IIPOLECCOB B
TpyOUaThIX pEaKTOpax M YHUCJICHHBIE AJTOPUTMBbl TUCKPETH3ALUU Uil PEHICHUS
cucreM  auQQepeHInaIbHbBIX ~ ypaBHEHWH €  YacTHBIMH  NPOU3BOIHBIMH.
Maremarnueckass ~ NOCTAaHOBKAa  3aJadyd  JJIsl  peakuMu C  KOHKPETHOM
CTEXMOMETPUYECKON cXxeMoi. PDOpPMYIUPOBKAa HAYAIBHBIX W TI'PAHUYHBIX YCIIOBHUM.
Judpdepenunanbable ypaBHEHHS B YaCTHBIX MPOU3BOJIHBIX - OJJUIMIITHUYECKOTO,
napaboIMYeCKOro U TUNEPOOIHMYECKOTO THUIOB. AJITOPUTMBI pEIICHHs ypaBHEHHMA
napabonnyeckoro Tuma. MaTemartuyeckass MOJENb XUMHUYECKOTO MpPEBPaLICHUS B
M30TEPMHUECKUX YCIOBUSX JJISi HECTAIMOHAPHOTO MpoLiecca B TPyOUaThIX anmaparax
C Y4ETOM IPOJOJIBHOTO MEPEMEIINBAHUSA U C IPUMEHEHUEM OJHONapaMEeTPHUYECKOU
mupGy3MOHHOW MOJeNu Ui OMHCAaHUS TUAPOJMHAMHYECKONH OOCTaHOBKH B
PEaKIIMOHHOM IOTOKE. AJITOPUTMBI pEHIEHUsT B BHUIE CHUCTEM HEJIMHEHHBIX
YpaBHEHH, a TakKe OOBIKHOBEHHBIX AU((EepeHIUaNbHBIX YpPaBHEHUH MEpPBOro M
BTOPOTO MOPSKOB;

— MareMaTH4eCKOe MOJEIMPOBAHUE CTALlMOHAPHBIX PEKUMOB MPOIIECCOB HENPEPHIBHOM
MHOTOKOMIIOHEHTHOH peKkTu(uKkauuu u adcopOruu. MaTemaTtuieckoe OINuCaHHe
mporecca  MHOTOKOMIOHEHTHOM — peKTH(QUKAaluu B TapeiabuaTroil  KOJIOHHE.
MonenupoBanue (Ga3zoBOro paBHOBECHS M MpoIlecca Maccolepeaayd Ha Tapeikax B
MHOTOKOMIIOHEHTHBIX CHCTEMax. Y4eT TEIUIOBbIX OajaHCOB Ha Tapeikax Ipu
MOJICTTUPOBAHUU TIpOIlEcCa B PEKTH(PUKAIMOHHON KOJIOHHE. J[eKOMIO3UIIMOHHBIHA
QIrOpUTM  pacueTa  mpoluecca  peKTUPUKAUMM B KOJOHHOM  amrmapare.
MareMaTHueckoe OMNHMCaHUE Tpolecca MHOTOKOMIIOHEHTHOW —abcopOiuu B
Hacago4YHOu KOJIOHHE. MoaenupoBanue nporecca MHOT'OKOMITOHEHTHOM
MaccoIlepelauyl B CEKLMAX HACAJOYHOM KOJOHHBL. AJITOPUTM pELIEHHsS KpacBOu
3aJ1a4M ISl MOAEIIMPOBAHUS Ipoliecca adCopOIMK B HACAJOUHOM KOJIOHHE.

OCHOBBI ONITUMHU3ALMH XUMHKO-TEXHOJIOTHYECKHUX IPOLIECCOB:

— pelleHue 3aJad ONTHUMHU3ALMH C TEPMOJAMHAMHUYECKUMH, TEXHOJOTHYECKUMU,
SKOHOMUYECKUMH, TEXHUKO-3KOHOMMUYECKUMHU W 3KOJIOTHYECKUMHU KPHUTEPUIMHU
ontumansHOCTH. OntuMmanshbie pecypcocOeperatomme XTII. Breibop kpurepues
ONTHUMAITBHOCTH (T1e7eBBIX (QYHKIHI). DOPpMYITHMPOBKAa MHOTOKPUTEPUATHLHON 3a1a9n
ontumuzau. OCOOEHHOCTH peIIeHUs] ONTUMU3AMOHHBIX 3a7au X 111 npu Hannuun
HECKOJIbKUX KPUTEPHUEB ONTHUMAIbHOCTH, OBPAXKHOM XapaKTepe 1eJIeBOil (GyHKINHU U
HaJIMYUU OTpaHUyeHuil 1-ro u 2-ro pona;

— QJIrOpUTMbI OJHOMEPHOM W MHOTOMEPHON OoNTHUMHU3alUKMHU. METolbl CKaHUPOBAHUS,
JIOKaNMU3alMM SKCTPEMyMa, 30JI0TOro ceueHuss U uucen PuboHauum B cCirydae
OJHOMEPHOM ONTHUMHU3AUMUA. METOAbl MHOTOMEPHOW ONTUMHU3ALMU HYJIEBOTO,
IIEPBOTO M BTOPOTO MOPsAAKOB. CHMIUIEKCHBIE, CIy4alHbIE W IPAJUEHTHBIE METOJIbI
MHOT'OMEpPHOH onTuMuzanu. Metoa mrpagHbIX GyHKIUH.

BEVWIE (S 15 (K

— TIPUMEHEHUE KOMIBIOTEpHbIX Moxened XTIl mpu IpOEKTUPOBAHMM XUMHMUYECKUX
npousBojacTB — B CAIIP. 3amaun cucteM aBTOMAaTU3UPOBAHHOIO IPOEKTUPOBAHUS
(CAIIP) u cTpykTypa CUCTEM KOMITBIOTEPHOTO MpoeKkTupoBanus. MHudopmarmonHoe
u matemaruueckoe obecrneueHue CAIIP. ABTOMaTH3MPOBAHHOE MPOCKTHPOBAHUE C
MpUMEHEHUEM KOoMIbIoTepHbIX Mojenen X TII;

— npuMeHeHue KommbloTepHbIX monenedl XTII mpu ympaBieHUHM TEXHOIOTMYECKUMMU
npoueccamu — B ACVYTIL. KomneiorepHoe wmonenupoBanue XTII B pexume
peanpbHOTO BpeMeHH. CHCTEMBI TIPSMOTO MU(PPOBOTO (KOMIBIOTEPHOIO) YIIPaBICHUS
TEXHOJIOTUYECKUMHU  mporieccaMi. (OCOOEHHOCTH — pealH3alMd  KOMITBIOTEPHBIX
mojaeneir XTIl B aBTOMaTU3MPOBAHHBIX CUCTEMAX YIPABJICHUS TEXHOJIOTHYECKUMU
npoueccamu (ACYTII).

4. O0beM y4eOHOI TUCUUIIIMHBI
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KomnuectBo | Bcero uacos B

3a4EeTHBIX cemecTpe
eIMH.

OO0masi Tpy10€eMKOCTh 1M CHUTIHHBI 3 108

B Tom uucne Ha oOyuenue 3 108

AyIMTOpPHBIE 3aHATHS: 1,33 48
Jlexnn 0,89 32
IIpakTHueckue 3aHATHS - -
JlaGopaTopHbie pabOTHI 0,44 16

CamocTrosiTesbHasi padora 1,66 60
PacuetHo-rpaduueckue paboTs - -
Jpyrue BUIbI CaMOCTOSITETLHON pabOTHI 1,67 60

Buja uToroBoro KOHTpoOJIsi 3HAHUH (324€T ¢ OLIEHKOI) - -

KomnuectBo | Bcero uacos B

3aYETHBIX cemecTpe
eIMH.

OO0masi Tpy10€eMKOCTh 1M CHUTTHHBI 3 81

B Tom uuncne Ha oOyuenue 3 81

AyIMTOpPHBIE 3aHATHS: 1,33 35,91
Jlexmm 0,89 24,03
IIpakTHyeckue 3aHATHS - -
JlabopaTopnbie pabOThI 0,44 11,88

CamocrosiTeJbHas padora 1,66 44,82
PacuetHo-rpaduueckue paboTs - -
Jpyrue BUIbI CaMOCTOSITETLHON pabOTHI 1,67 44,82

Buja uToroBoro KOHTpOJIsi 3HAHUH (324€T ¢ OLIEHKOI) - -

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIHHBI
«YnpaBjieHHe Ka4eCTBOM H OCHOBBI TeXHMYecKoro peryauposanus» (b1.B./1B.06.02)

1. leab AMCHMIUVIMHBI — TIONyYE€HUE CHCTEMBbI 3HAHUHI 00 yIpaBIEHUU KAa4eCTBOM Ha
OPEINPUATHIX B CUCTEME HAI[MOHAJHHOW SKOHOMHUKH, BKJIIOYAs METOJOJOTHYECKHE OCHOBBHI U
3aKOHOMEPHOCTH YIPABICHUS KA4YeCTBOM B YCJIOBHUSX PBIHOYHON SKOHOMHKH W BHEIPECHHE
pPEe3yNbTaTOB HAyYHO-TEXHUYECKUX M MPOEKTHO-KOHCTPYKTOPCKHX pa3paboTOK B pealibHBIM
CEKTOP PKOHOMHUKH.

2. B pe3yabrare wuU3yYeHUH JUCUMILIMHBI O0y4YyalIMiicss MO MNporpamMmme
CTIEeNHATUTETA JOJIAKEH:

0b1a0ams CIETYIONTUMA KOMIICTCHITUSIMU:

— CIOCOOHOCTBIO K  pEHICHHI0  TPOQPECCHOHANBHBIX  MPOU3BOACTBEHHBIX  3ajad,
BKJIIOYAIOLIUX pa3pabOTKy HOPM BBIPAOOTKM U TEXHOJOTMYECKHX HOPMAaTHUBOB
pacxolOBaHUS CBIPhS, MaTepUAJIOB M HHEPreTHUECKHUX 3aTpaT, COBEPIICHCTBOBAHUE
KOHTpOJIA TexHosorndeckoro mnporecca (I11K-2);

— CIMOCOOHOCTBIO aHATM3UPOBATH TEXHOJIOTUYECKUH MPOIIECC, BBIABISATH €r0 HEJJOCTATKA U
pa3pabaTheIBaTh MEPONPUATHSI 110 ero coBepiieHcTBoBaHuIO (I1K-3);

—  CIMOCOOHOCTHIO MPHUHUMATH KOHKPETHOE TEXHUYECKOE PEIICHUE C YIETOM OXPaHbI TPY/a,
paauanmoHHOM 06€30MacHOCTH U OXpaHbl OKpysxaroreit cpensl (I1K-4);
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CMOCOOHOCTBIO K aHaJM3y CUCTEM aBTOMATHU3allMM IPOM3BOJACTBA U pa3pabOTKe
MEPOTIPUATHIA 10 UX coBepieHcTBoBaHuIO (I1K-5);
CIOCOOHOCTBIO K  pa3paboTKe TIJIaHOB M MPOrpaMM  TPOBEACHHS  HAy4YHO-
HCCJIEIOBATENIbCKUX pa3pabOTOK, BHIOOPY METOJOB W CPEACTB pPEUICHHS HOBBIX 3a/ad
(I1K-9);
CIIOCOOHOCTBIO  CAMOCTOSITEIBHO  BBIMOJIHATH HCCJIENOBAaHUS C  HCIOJIb30BAaHUEM
COBPEMEHHOM ammaparypel M METOJOB HCCIEAOBaHMS B 00JacTd  OOBEKTOB
poeCCHOHAIBHON JIESITEIIBHOCTH, TPOBOJIUTH KOPPEKTHYIO 00pabOTKYy pe3yinbTaTOB U
yCTaHaBIUBATh aJiekBaTHOCTH Mojeneit (I1IK-10);
— TOTOBHOCTBHIO HCHOJb30BaTh METOAbl OLEHKH pHCKa M pa3pabaTbiBaTh MeEphI 110
oOecrieyeHni0 0€30MaCHOCTH Pa3pabaThIBAEMBIX HOBBIX TEXHOJIOTHH OOpalieHust c
obbekTamu npodeccronansuoi aestenpHocTH (ITK-11);
CIOCOOHOCTBIO MPEACTABIIATH PE3YyJIbTAaThl UCCICAOBAHUS B JOPMAX OTUYETOB, pedepaTos,
myOuKaIuil ¥ MyOJUIHBIX 00CYKIEHUH, CIIOCOOHOCTRIO (hOPMYITUPOBATH MPAKTUICCKUE
PEKOMEHIALIMH 10 UCIIOJIB30BAHUIO PE3YJIbTATOB Hay4HbIX uccienoBanuil (11K-12);
— CIOCOOHOCTBIO K MPOBEJCHHUIO aHaIM3a TEXHUYECKUX 3a/laHuil Ha NMPOEKTHPOBAHUE U
IPOEKTOB C YYETOM CYIIECTBYIOIIETO MEXIYHAPOJHOIO M HALMOHAJIBHOTO SIJIEPHOTO
3akoHonarenscTBa (I1K-18);
CMOCOOHOCTBIO K TIPOBEIEHHIO MATEHTHBIX HCCIEAOBAaHUM C IIeNbl0  oOecredeHust
MAaTEHTHON YMCTOTHI HOBBIX NPOEKTHBIX pemenuid (ITK-19);
CIOCOOHOCTBIO K Pa3pabOTKE HOBBIX TEXHOJOIMYECKHX CXEM Ha OCHOBE pe3yJbTaToOB
Hay4HO-uccienoBarenbckux pador (I1K-20);
— CHoCOOHOCTBIO HCIIONB30BaTh CPEACTBA ABTOMATH3AIMM TNPH IOJATOTOBKE IMPOEKTHOU
nokymenTanuu (ITK-21).
3nams:
- TPUHIUIBI COCTABJICHUSI TEXHUYECKOW JOKyMeHTanuu (TpadukoB pabOT, MHCTPYKIIUH,
IUIaHOB, CMET, 3asBOK Ha MaTepHalbl ¥ 000pyI0BaHKE) U JIp.;
- TEOpPETUYECKHE OCHOBBI U METObI BEIPAOOTKH L€ U CTpaTeruu Ou3Heca;
- TPUHIIMIBI TOATOTOBKU TOKYMEHTAIUU JJIsI CO3/IaHUsl CUCTEMbl MEHEKMEHTA KauecTBa
PEIIPUITHS,
- METOJIbl U TEXHOJOTHH MPUHATHUS U PEaIU3aliU YIIPABICHUSCKUX PEIICHHI.
Ymems:
- pa3pabaThiBaTh TEXHUYECKYIO JOKYMEHTAIIHIO;
- [PUHUMAThH YIpPaBIECHUYECKHE PEIICHUS U OPraHU30BbIBATh UX BHITIOJHEHHE;
- cobupath, 00pabaThIBaTh TEXHUYECKYIO HHPOPMALIUIO;
- paboTaTh C YyNpaBiIeHYECKONW TOKyMEHTAallMeHd, MOJIb30BAaThCAd 3aKOHaM, HOPMaMH U
MpaBUJIaMU aJIMUHUCTPATUBHOMN JESITEITLHOCTH;
pacnpenensTb 00s13aHHOCTH U OTBETCTBEHHOCTD;
UCTIOJIb30BaTh METOIbI MOTHBAIIMH [TEPCOHAIA;
KOHTPOJIMPOBATh U PETYIUPOBATH UCIIOJIHEHUE TUIAHOB.
Braoemy:
CIIOCOOHOCTBIO B COCTaBE KOJUIEKTHBA HCIOJHUTENEW Yy4acTBOBATh B IPOEKTHBIX
paboTax 1Mo CO3JaHMIO U MPOU3BOJCTBY MaTEPHUAIOB COBPEMEHHOM SHEPTeTUKH;
- HaBbIKaMU NPHUMEHEHUS ONTUMAJIbHBIX MOIXOA0B JJI TUATHOCTHKHU U aHAJIN3a PhIHKA;
- UMHCTpYMEHTaMH 3(pPEeKTUBHOTO YIpaBICHUS.

3. Kpartkoe cogep:xanue JUCUMILIMHBI
Moayasb 1. OcHOBBI yHIpaBJ/ieHHs] KA4eCTBOM Ha NP eANPUSITUA
1.1 Beeoenue. Ilpeomem, memoo u codepircanue oucyunaunsl. Teopus yrnpaBICHUS:
yIpaBlieHHe KaK MOTPEOHOCTh W Kak (aKkTop ycrexa AeATeIbHOCTH, CYIIHOCTh U COJACpIKaHUE
yIpaBlIeHUs, MECTO TEOPUM YIPABIEHUS KadyeCTBOM B CHUCTEME COBPEMEHHBIX 3HAHUIA,
crenuduKa ynpaBIeHICCKON AeATEILHOCTH, COBPEMEHHBIC MPOOIEMBbl YIPaBICHUS KauyeCTBOM.
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3aKOHOMEPHOCTH W TIPHUHIIUIIBI YIIPABICHUS KA4eCTBOM: CYOBEKTHBHBIE U OOBEKTHBHBIC
(bakTopHI.

1.2 Cucmema ynpaenenus kauecmeom Ha npeonpusmuu. Ouenka rhhexkmuenocmu
ynpagnenus Kauecmeom. Cuctema yrnpapiIeHHUs KaueCTBOM: IMOHSATHE CHUCTEMBI YIIpaBJICHUS,
pacnpeneneHne (QyHKIUH, MOJTHOMOYUNA M OTBETCTBEHHOCTH, MPUHIIUIBI IMOCTPOCHHUS CUCTEM
yhpapieHUs: KadecTBOM. LleHTpanu3anusi U JAeUeHTpalu3alus YIpaBiIeHUs, JeJerupoBaHUE
MOJTHOMOYMI B TIpoIeccax ympaBieHus kKadecTBoM. OcHOBHbIE TOHATHS 3()PEeKTUBHOCTU
ynpaieHus kKauecTBoM. [lokazaTenu 3¢(heKTUBHOCTH yIIpaBJIeHUs Ka4eCTBOM.

Moayab 2. OCHOBBI CHCTEMbI MEHEXKMEHTAa KauecTBa

2.1 llenu 6 cucmeme ynpaenenusn kadecmeom. llenu B ynpaBieHUH KayeCTBOM: POJIb
eI B OpraHU3alldd W OCYIIECTBICHUHU TPOIECCOB YIPABICHUS, KiIacCU(UKAIMS TENei,
MOCTPOEHHUE JiepeBa IieJieii; coueTanne pasHooOpas3us neneld u QyHKIuil MeHeDKMEHTa; CUCTEMA
YIPaBIEHUS 10 MEJSIM; CTPATETus U TaKTHKA YIpaBiieHUs KadyecTBOM. CyIIHOCTh, IPUHIIUIIBI U
MeToabl manupoBanus. [Ipouecc BbipaboTku crpareruu. MopMbl TEKyIIEro MJIAaHUPOBAHUS
yIpaBleHUs] KadecTBOM. BHenpeHue pe3ynbTaTOB HAay4YHO- TEXHUYECKHMX U IPOEKTHO-
KOHCTPYKTOPCKHX Pa3pabOTOK B peasbHbIM CEKTOP SKOHOMMKH.

2.2 Texuonozua pazpabomku u npuHaAmua ynpaeneHyeckux peutenuil. Pa3paboTka
VIpPaBICHUYECKUX pPELICHUI: TOHATHE W KilaccuUKalus  YHOpaBJICHUYECKHX pPELIeHH,
OCHOBOTIOJIATAIONINE D3JIEMEHTHI JIEATEIbHOCTH, YCIOBUS WM KPUTEPUU TPUHATHS PEIICHUI,
IpOLECC YU MOJETH TMPHUHATHS YHPABIECHUYECKUX pEIIEeHUM, pealu3anus YIpaBIeHUYECKUX
peLeHui.

Mooyns 3. Ynpaenenue nepconaiom

2.3 Baacmwb 6 cucmeme ynpaenenusn. Jluoepcmeo u cmunv ynpaenenus. OTHOIICHUS
BJIACTU B CHUCTEME YIPaBJICHMsSI: IOHATHE U TUIIOJIOTHS BJIACTHU; BJIACTh U aBTOPUTET MEHEKEPa;
npu3HaKkd, (aKTOpbl W TPOSBICHUS HEYNPABISEMOCTH; HMCTOYHUKH BJIACTH B YIPABICHUU
OpraHM3alyeil; mapTHEpCTBO B Mpolieccax MeHemKMeHTa. JIMaepcTBO W CTWIb YyIpaBlICHUS:
nporeccel  (OPMHUPOBAHHMS W OCHOBHBIE COCTABISIONIME JIHACPCTBA, (OpMalbHBIE U
HedopMasbHble (AKTOPHI JIUJAEPCTBA, MPOSBICHUE JIUAEPCTBA B CTUIIE YIPABICHUS, TCHICHIUS
Pa3BHUTHUSI CTUIIS YIIPABIICHUS.

2.4 Momueayuonnvle 0cHo8bl ynpasieHua u KoH@aukmol. MoTuBaus AeSTEIbHOCTH B
YIPaBICHUH: MOTHUBHI JISSTEILHOCTH YEIOBEKA U MX POJIb B YIIPABICHUH, OCHOBHBIC MOHATHS U
JIOTMKa Tpolecca MOTHBAlUH, (QakTopsl (opMHpOBaHHS MOTHUBOB Tpyla; HCIOJIb30BaHUE
MOTHBAIIMM B TPAKTHKE MEHEIKMEHTa; (hakTopbl 3(h(HEKTHBHOCTH MOTHBAIMH, COBPEMEHHBIC
KOHIENIMK MOTUBauuu. ['pynmoBas TuHaMuKa U KOH(DIUKTHL: POJib TPYIIbI B MOBEICHUU U
NESTEIIbHOCTH YeTIOBeKa, ()OPMUPOBAHME TPYII, B3aMMOJCHCTBHS B TPYIIE U B OPTaHU3AIINM;
BO3HUKHOBEHHUE, TNPOSBICHHE U PA3HOBUAHOCTH KOH(IMUKTOB, BIMSHHE KOH(JIUKTOB Ha
yIpaBlIeHHE Ka4eCTBOM.

B 3aueTHbIX B
Bun yueGHO# paboThI €AMHULIAX | aKaJEM.
qJacax
O0mast Tpy10eMKOCTh JUCUMILIHHbI 3 108
AyIMTOpHBIC 3AHATHS: 1,33 48
Jlexuuu (Jlek) 0,45 16
[Tpaxtuueckue 3ausatus (I113) 0,90 32
CamocrositesbHas padora (CP) 1,67 60
Pedepar 0,8 30
CaMocTOATEIbHOE NU3YUEHHE PA3esIOB JUCLUIIINHBI 0,4 15
Jpyrue BUIbI CaMOCTOSTEILHON pabOThI 0,4 15
Bua konTpoJs: Dk3ameH 1,00 36
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Bun yuebHoM paboTh Be;il:;?;x ]?1:((::;3
O0mas Tpya0eMKOCTb IU CIIUNIJIMHBI 3 81
AyIMTOpHBIC 3AHATHS: 1,33 36
Jlexumnm (Jlek) 0,45 12
[Tpaxtuueckue 3ausatus (I13) 0,90 24
CamocrositesbHas padora (CP) 1,67 45
Pegepar 0,8 22
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 0,4 11
Hpyrue BUIbI CaMOCTOSTEILHON pabOThI 0,4 11
Bun koHTpoas: Dk3aMeH 1,00 27

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIJIMHBI
“MarepuaJioBe/ieHre B TEXHOJI0TUM coBpeMeHHoi 3HepreTuku ~ (b1.B.JIB.07.01)

1. Hean aucHUIIMHBI:

-puOOpETeHNE CTYACHTAMH 3HAHWUW, HEOOXOJMMBIX I CaMOCTOSITENILHOTO PEIICHUS
BOIPOCOB, CBSI3aHHBIX C BHIOOPOM  MaTepuajoB OOOpPYIOBAaHUS U KOHCTPYKIUN XUMHKO-
TEXHOJIOTHYECKHUX TIPOIECCOB, CBSI3aHHBIX, B YacCTHOCTH, C TEXHOJIOTUSIMU pa3/eICHHUS
M30TOIOB U TMPUMEHEHUS MOCIEAHUX B 00JIACTU TEXHUKU U TEXHOJIOTHH, ECTECTBEHHBIX HAYK U
MEUIINHBL;

-noiaydeHne uHpopmanuu O (GUINYECKON CYIIHOCTH SBJICHUN, MNPOUCXOISAINIUX B
MaTepuanax, CBI3aHHbIX, B YACTHOCTH, C TEXHOJOTHSIMU pa3/IeJICHHS H30TOTOB ;

- HM3y4yeHHUe CHocoOOB OIEHKHM M MPOTHO3UPOBAHMS  OKCIUTyaTallHOHHBIX  CBOWCTB
COBPEMEHHBIX KOHCTPYKIMOHHBIX ¥  (YHKIIMOHATBHBIX MATEpUAJIOB, HCIOIb3yeMbIX, B
YaCTHOCTH, B TEXHOJOTHSIX pa3esieHus] H30TOIOB;

-YCTaHOBIIEHUE 3aBUCHMOCTH MEXIY COCTaBOM, CTPOSHHUEM U CBOHCTBAMHU COBPEMEHHBIX
KOHCTPYKIMOHHBIX M  (DYHKUMOHAJIBHBIX MAaTepUajoB, HCIOJIb3YEeMbIX, B YAaCTHOCTHU, B
TEXHOJIOTHSX pa3/leNeHUs] W30TOMOB M TPUMEHEHHUS IOCIECTHUX B OOJIACTH TEXHHUKU U
TEXHOJIOTHH, €CTECTBEHHBIX HAYK U MEIULIUHBI.

2. B pe3yabrare wu3yYeHUsl AUCHHUILUIMHBI O0y4Yawluiicd N0 mporpamme
CIeNNATUTETA JOJIKEeH:

001a0amb CIETYIOIMA KOMIIETCHITHSIMHU:

-CIIOCOOHOCTBIO  OCYIIECTBJISITh TEXHOJOTMYECKUH TMpolecc B COOTBETCTBUU C
pEerfIiaMeHTOM M HCIIOJIb30BaTh TEXHUYECKUE CPEACTBA JII M3MEPEHHsI OCHOBHBIX MapaMeTpoB
TEXHOJIOTHYECKOTO TpOoIecca, CBOMCTB chIpbs B mpoaykmuu (I1K-1)

-CIIOCOOHOCTh MPUHUMATh KOHKPETHOE TEXHHUYECKOE PEIICHHE C YY4ETOM OXpaHbl TPY/a,
paauanmoHHON 0€30MacHOCTH U OXpaHbl OKpysxaroreit cpenbl (ITK-4)

3Hamo:

- KJIacChl MaTepHaloB, OPUMEHSIEMBIX JUIsl TPOHW3BOJICTBA MPOMBIIUICHHOTO
0o00Opy/lOBaHUS W KOHCTPYKIIMI, B YaCTHOCTH, JIJSl pa3AelieHUs] M30TONOB M NPHUMEHEHUs
MOCIIEAHUX B TEXHUKE U MEIUIINHE;

- COCTaB U CTPYKTYPY MaTepUaloB, MPUMEHSEMbIX I MPOU3BOACTBA MPOMBIIIICHHOTO
000py/lOBaHUsI U KOHCTPYKIMHA, B YAaCTHOCTH, JUIS pa3/eJCHHs] M30TONMOB U TPHUMEHEHUs
MOCNEAHUX B TEXHUKE U MEIUIINHE;

- XapaKTepUCTHKU MAaTepuajoB, MPUMEHSIEMBIX I MPOU3BOACTBA MPOMBIIIICHHOTO
000py/sOBaHUsl U KOHCTPYKLHMH, B YAaCTHOCTH, IJS pa3leNieHUs] W30TONOB UM IPHUMEHEHUs
MOCIEAHUX B TEXHHUKE M MEIHUIIMHE U METOJIbI UX OIPEICICHHUS,
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- npuHATyro B Poccuiickoit Penepanny MapKUpOBKY MAaTE€pUaoB, NMPUMEHSEMBIX UL
MIPOM3BOJICTBA MPOMBILIUIEHHOTO 000pYI0BaHHS 1 KOHCTPYKIINIA;

- KOppEeIsLMI0 MEXKIY  CTPYKTYpOH, CBOWCTBAaMM M YCJIOBUSIMHU 3KCIUTyaTalluu
MaTepHuaoB, MIPUMEHSAEMBIX JUIsL TIPOM3BOJCTBA IMPOMBIIIJIEHHOTO O0OpPYIOBaHUSI U
KOHCTPYKLUU;

Ymems:

- OCYLIECTBJISITh HAIIPABJIEHHOE M3MEHEHUE CBOWCTBA MAaTEpUANIOB, MPUMEHSIEMBIX
JUIsL TIPOU3BOJICTBA MPOMBILIUIEHHOTO OOOpYIOBaHHS W KOHCTPYKIUH, B YaCTHOCTH, MAJIs
IIPOLIECCOB Pa3e/IEHUs] U30TOIIOB U NIPUMEHEHUS [TOCJIETHUX B TEXHUKE M MEIUIMHE;

- OCYUIECTBIISAITh KBaIM(UIMPOBAHHBIA  BbIOOp  MaTepuajoB AJisi NPOU3BOJACTBA
IPOMBIIIJICHHOTO 000PY/I0BaHHS U KOHCTPYKIUI C y4ETOM YCIOBHIA KCIUTyaTalllH;

- OIpeneNsITh OCHOBHBIE CBOWCTBA MaTEPHANIOB, MPUMEHAEMBIX ISl MPOU3BOJICTBA
IPOMBIIIJICHHOTO 000pyIOBaHMs M KOHCTPYKLUH, B YaCTHOCTH, JUISI pa3feieHUs H30TONOB U
MIPUMEHEHHUS MTOCHEHNX B TEXHHUKE U MEIUIMHE

- OLEHMBaTh pabOTOCIIOCOOHOCTh  MaTEepHalioB, MCIOJIB3YEMbIX Ul MPOU3BOACTBA
MPOMBIIIIIEHHOTO 000pYA0BaHUs U KOHCTPYKIIUI;

Braoemy:

- METOJaMH OMNpEIEICHUs CBOMCTB MAaTEpHAIOB, NMPUMEHSAEMBIX U1 IPOU3BOJACTBA
IPOMBIIIJICHHOTO 000pYyIOBaHMs M KOHCTPYKLUH, B YaCTHOCTH, JUIS pa3AeieHUs H30TONOB U
MIPUMEHEHHUS MTOCIEHUX B TEXHHUKE U MEAUIINHE;

- TEXHOJNOTWsAMU cOopa M OOpabOTKM  JNAHHBIX JUIA MPHHATUS KOHKPETHBIX
TEXHUYECKUX pEHIeHUH npHu pa3paboTKe TEXHOJOTMYECKMX IPOLECCOB C TOYKH 3PEHHUA
TEXHUKO-IKOHOMHUYECKOH 3(PPEeKTUBHOCTH.

3. KpaTkoe coaep:xaHue IUCUUIIIHHBI

MarepuanoBeeHue Kak Hayka: LEIH, 3aJauyd M 3HaueHHe JUCHUIUIMHBL OOoume
TpeOoBaHUs, NPEIbIBIsIEMble K MaTeprallaM B 3aBUCUMOCTU OT YCJOBHMH HCIOIb30BaHUS WIN
JKCIUTyaTaluu. Pa3BuTue Hayku o martepuanax. Poib pyCCKHMX Y4YEHBIX B Pa3BUTHM HAYKU.
Joctuxenust B 00J1aCTH CO37aHKsI HOBBIX MaTepUalioB, UX MPUMEHEHUs. 3HAaUeHHE MaTepuasoB
B Pa3BUTHUU XUMHUKO-TEXHOJOTHUECKUX MPOIECCOB U 00ECTICUeHNH UX O€30MaCHOCTH.

OCHOBHBIE TOHSTUA O CTPOCHUHU, CTPYKType U CBOWCTBaX MaTepuaioB. MeToubl
U3YYEHHUS CTPYKTYpPbI U CBOWCTB MaTEpUAJIOB.

Crpoenune matepuanioB. OCHOBHBIE THITBI KPUCTALIMYECKUX pemeToK. Kmaccubuxarus
KPUCTAJIJIOB 1O THUIIAM CBA3M. AHM30TPONMs CBOWCTB KpucTauioB. CTpoeHHe pealbHbIX
KpUCTAIJIOB. JleheKThl peaabHbIX KPUCTAIIIOB M UX BIIMSHUE HAa CBOMCTBA METAJIJIOB U CILIABOB.
CpoiictBa gucnokaumid. Kpucrammmsanusa wmetauioB M ciuiaBoB.  CamMoIpou3BOJIbHAS
Kpuctaym3anusi.  HecamonpousBonbHas — KpucTauM3anus.  AMOpQHBIE  MaTepuasbl.
Hanomarepuanbl. AmnoTponndeckue mNpeBpalieHus MeTamioB. CTpyKTypa HeMeEeTallIM4eCKHX
MarepuanoB. CTpOeHHE MOIMMEPOB, CTEKJIA, KEPAMUKHU.

CgoiictBa MatepuanoB. [loka3zarenu cBoiicTB. Knaccudukanus cBoiictB. MexaHnueckue,
buznyeckue, XUMHYECKUE, HKCIUTyaTallMOHHBIE M TEXHOJOTMYECKHE CBOMCTBA MaTepHAalOB.
[lokazarenm MeXaHMYECKMX CBOMCTB, OIpENEIsEMble IPU CTAaTUYECKMX HCIHBITAHUAX Ha
pacTspkeHne M u3ru0. MeToasl  ompeaeneHus TBepaocTH MarepuanoB. [lokazarenu
MEXAHUYECKUX CBOWCTB, ONPEAEIAEMbIEC TP AMHAMUYECKUX U HUKINYECKUX UCIIBITAHUSAX.

PU3BHKO-XNUMHUYECKHE OCHOBBI MAaTEPUAIIOBEICHUS.

OcHOBBI Teopuu cIIaBOB. J[MarpaMMbl COCTOSIHUS CIIJIaBOB. TepMUHBI U ONpEAEICHUS.
JnarpaMmMbl — «COCTaB-CBOMCTBO». Da30BbIN COCTAB CILJIABOB. 3aBUCUMOCTh MEXIY CBOMCTBAMU
CIUIaBOB M THNOM Auarpammsl coctostaus. [Ipasuno H.C. KypHakosa.

Merannuueckue MaTepuaibl.

Kene3o u crnaBsl Ha ero ocHoBe. CTany U YyTyHBI.

Kenezoyrnepoaucteie cmiaBbl. CTPYKTypbl CIUIABOB Kejle30-yriepond. JluarpaMmbl
COCTOSIHUSL KeNe30-eMeHTUT. KoMIOHeHThI, ()a3bl U CTPYKTYpHBIE COCTAaBIIAIONINE CTaled U
OCJIBIX YYTYHOB.
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KoHcTpyKLIMOHHBIE METAJUINYECKUE MAaTEPUaIbl. YTIIEPOJUCTBIE U JIETUPOBAHHbBIE CTAJIH.
Knaccudukammst craneit, onpeaeneHre MOHATHS KadecTBa cTain (TpeOOBaHUS K KAdeCTRBY).
BnusiHue yriepona M MOCTOSHHBIX (T€XHOJOTMYECKHMX) IPUMECEH Ha KauecTBO CTajH, METOIbI
yIAy4IIeHUs KadecTBa CTaau (MOBBILIEHWE €€ KOHCTPYKIMOHHOW mpodHocTH). BiusHue
JETUPYIOLUX JJIEMEHTOB Ha CBOMCTBA CTalu. JlMarpaMMbl COCTOSIHHS JKEJIE€30-JIETUPYIOLLIMMA
anemeHT.  KoHcTpykuumonnele  ctanmu.  VHcTpymeHTanbHBIe — cTanmu.  Kiaccudukamus
YIIEPOAUCTBIX M JIETMPOBAaHHBIX CTajel. MapkupoBka crajeid 10 XUMHUYECKOMY COCTaBy.
KoHcTpyKImoHHbIE CTanyu U CIulaBbl. IHCTpyMEHTaNIbHBIE CTAIHU U CIUIaBBl. UyTr'yHBI U TBEpAbBIE
craBel. CBoiicTBa M HasHaueHue uyryHa. llpomecc rpadurtuzamuu. UyryHsl cepwie, Oelble,
KOBKHE, BBICOKOIIPOUYHBIE, X CBOMCTBA, 00J1aCTh MPUMEHEHUS, MAPKUPOBKA.

Teopuss ¥ mHpaKkTUKa TEPMUYECKOH MW XUMHKO-TEPMHUUYECKOM OOpabOTKH METAJIOB H
crutaBoB. IIpupona, MeXaHU3M M YCIOBHS NPOTEKaHMs CTPYKTYPHBIX NMPEBPALICHUM B CTaJIH.
Bunsl tepmuyeckoir obpaborku cramm: orxur | m Il ponma, MONHBIT M HEMONHBIM OTXKWT,
HOpMaju3alus, 3aKajika, OTHYCK. 3aKaJIMBA€MOCTh W MPOKAJIUBAEMOCTh cTayiei. BriusHue
TEPMHUECKON O00pabOTKM Ha MEXaHHYeCKHe CBOMCTBa cramu. dDu3nvecKkre OCHOBBI XUMHKO-
TepMUYECKONH 00paboTku. Buasl u cmocoObl neMmeHtanuu. Juddy3noHHOE HACHIICHHE
MIOBEPXHOCTU HeMeTaulaMu. AzotupoBanue cranu. uddysnonnas meramnuzanms. MoHHas
XUMHUKO-TepMudeckas o0paboTka. [lepcrieKTUBBI pa3BUTHS XUMHKO-TEPMUYECKONW OOpabOTKH.
Huddy3nonnoe ynaieHue npumecei.

[IBeTHBIE METAJLIIBI U CIUIABBI HA UX OCHOBE.

OO0mrast XxapakTepuCTUKa M KJIacCHU(PUKAIMA MEAHBIX CIUaBoB. JlaTyHu, OpOH3bI, MEAHO-
HUKEJEBbIE CIUIaBbl. AHTU(PUKIMOHHBIE MeTalInyeckue MaTepuanbl. O0mas XxapakTepucTHKa
QIIOMUHUEBBIX CIUIaBOB. JleopMupyemble aqrOMHHHUEBBIE CIUIABBI, JUTHEBHIC ATIOMHUHHUEBBIC
cruiaBel.  ['paHynupoBaHHble  crulaBbl. OOmias XapakTepUCTHKAa MarHHEBBIX — CIUIABOB.
Jepopmupyemble MarHueBble CIUiaBbl. JINTbEeBble MarHUEBBIE CIUIABBI. BiMsHUE Jerupyromux
JJIEMEHTOB CTPYKTYPY M Ha CBOMCTBA TUTAHOBBIX CILUIAaBOB. bepwilui M CIUIaBbl HA €0 OCHOBE.
TyronnaBkue MeTalIbl U CIUIaBbl HA UX OCHOBE.

OcHOBBI KOppPO3UN METAIUIOB. I [pHHIUIIBI U METOBI 3AIUTEI OT KOPPO3HH.

OcHoBHBIE TPUYUHBI KOppo3un MeTayuioB. [lokasarenn xopposuu. Kiaccuduxarms
KOPPO3UOHHBIX MPOLIECCOB. XUMUYECKasi Koppo3us. ['azoBast koppo3us. Kopposus B KUIKOCTIX
— HEIEKTPOJINTaX. DIIEKTPOXUMHUYECKass Koppo3us. KuHeTrnka 31eKTpOXUMHYECKONH KOPpO3UH.
Koppo3ust MeTalioB B yCIOBUAX TEXHOJOTHYECKUX CPENl XMMUUYECKUX IPOU3BOACTB.

[IpyHUMNOBl ¥ METOABI 3alUTBl OT KOppo3uu. KOppO3MOHHOCTOMKHME METaNInYeCKUE
MaTepransl. MeToapl 3aIllMThl MAllMH W allapaToB XMMHYECKHX IPOU3BOACTB OT KOPPO3HH.
WHrubuTopsl KOppo3un. DACKTPOXUMHUECKAS 3aIUTa. 3alUTHBIC TOKPHITHS.

Hemerannndeckue MaTepuasl.

Martepuansl Ha OCHOBE BBICOKOMOJIEKYJISIDHBIX coenuHeHuil. CTpoeHue M CBOMCTBA
MoIMMepoB. TepMOpEakTUBHBIE M TEpPMOIUIaCTUYHBIE TonuMepbl. CTpoeHHe | CBOMCTBA
mwiactMacc.  OCHOBHBIE  PA3HOBHUIHOCTM  INPOMBIIUIEHHBIX IOJMMEPOB M ILJIACTMACC.
ApMHUpPOBaHHBIE TOJIMMEPHBIE MaTepUabl. ['a30HaNOIHEHHBIE TUIACTMACCHI.

OcoOeHHOCTH CTPOEHUS , CBOMCTBA PE3NHOBBIX MaTepuasioB. Pe3unbl 001iero
Ha3HAYEHUsl, CIICIIMAJIbHbIE PE3UHBI M 00J1aCTH UX IPUMEHEHUS.

Jlakoxpacounsie matepuainsl (JIKM). OcnoBubie Bunbl JIKM. Kpacku, 1aku, TpyHTOBKA,
LINATICBKA.

Kepamunueckue marepuanbsl. KOHCTpyKIMOHHAs, MHCTpyMEHTaJdbHAas U TEXHUYECKas
kepamuka. Heopranmueckoe crekno. Knaccudukanms crexkon No Ha3Ha4eHHIO M 00JacTd
npumenenus. Cutamisl. ['papur. AcGect. CBoiicTBa M 00J1aCTH TPUMEHEHHUS.

Cmazounble Macia, INIACTUYECKUE CMa3KH, TBEPABIE CMa304HbIe MaTeprainbl. CMa304HO-
OXJIaXKJAIOLINE KUIKOCTH.

HpeBecHbie MaTepuabl.

Komno3unmonnsie wMarepuansl (KM). OOmasi XapakTepuCTHKa KOMITIO3UIIMOHHBIX
marepuasioB.  [ucnepcHo-ynpouennoie KM, cnoucteie KM,  BosmokHucteie  KM.
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Komnosunmonnsle MaTepuanbl Ha MeTauIMuecko U HeMerauinmuecko ocHoBe. CAII
(cieyeHHbIE  AMIOMUHUEBBIE MOpowku). Kepamuueckue KOMIIO3WLIMOHHBIE —MAaTEpUalIbl.
I'uOpuaHbIE KOMIO3UIIMOHHBIC MATEPUATBIL.

Bnusnue oOnyueHHs Ha CTPYKTYpY, MEXaHMYECKHE CBOMCTBA U KOPPO3HOHHYIO
CTOMKOCTh MaTepUaJioB. PaiuallnOHHOCTOWKUE CTAI U CIUIABBI.

DKOHOMHYECKH 000CHOBAaHHBIN BHIOOP MAaTEpUAJIOB JIJII KOHKPETHBIX IICIICH.

Bb100p KOHCTPYKIIMOHHBIX MaTepUAIOB I KOHKPETHOTO TEXHOJIOTHYECKOTO MpoIiecca.
Kputepun u anroputm BbIOOpa KOHCTPYKIMOHHBIX MAaTe€pHaloB. DKOJOTHYECKHE AacCTeKThl
MaTepHaNOBEICHUS U 3aIIUThl METAJUIOB OT KOPPO3HH.

4. O0beM yueOHOW JUCUMIIJIMHBI

B 3aueTHEIX B akanem.
Bunsl yueOHoii paboTh €AMHULIAX yacax
O01mas Tpy10eMKOCTh TUCHHUILUIMHBI 10 Y4e0HOMY IJIAHY 3 108
AyIMTOpHBIE 3aHATHS: 1,3 48
Jlexmum (JIek) 0,9 32
[Tpaktuueckue 3ausarus (I113) 0,4 16
CamocrositesbHas padora (CP): 1,7 60
Pedepar 0,6 20
KoHTtakTHas caMmocTosiTenbHasi pabora 11 0,2
CaMOCTOSITETHOE U3YUYEHUE DPA3JIENIOB JTUCIIUILUIMHBI ’ 39,8
Buja xkoHTpoOJIsi: 3a4eT / IK3aMeH 3a4yer
B 3auetHbIx B actp.
Bunbr yue6HOM paboThI eIUHULaX qacax
O01mas Tpy10eMKOCTh JMCIUILIHHBI 10 Y4eOHOMY IIAHY 3 81
AyJAUTOpPHBbIE 3AHATHS: 1,3 36
Jlexuun (Jlek) 0,9 24
[Tpaktuueckue 3ausarus (I113) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
Pedepar 0,6 15
KoHnrtakTHast camocTosTenbpHas pabora 11 0,15
CaMOCTOSITEIbHOE U3YUYEHHUE PA3/ETIOB TUCIUIUINHBI ’ 29,85
Bua koHTpoOJIA: 3a4eT / IK3aMeH 3a4er

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIJIMHBI

“KOHCTPYKIIMOHHBbIE MATEPHUAJIbI B TEXHOJIOTHU COBPEMEHHOM IHEPreTUKH

(b1.B.1B.07.02)

1.1leau AMCHUNIMHBI:

-puOOpPETeHHE CTYIEHTAMU 3HAHUH O CTPOGHUU M CBOMCTBAX KOHCTPYKIIMOHHBIX
MaTepuaioB, B YaCTHOCTH, MaTepUaJIOB, HUCIIOJIB3YEMBIX B COBPEMEHHOM SHEPreTUKe M
TEXHOJIOTHAX TEINIOHOCUTEICH;

- O3HAKOMJICHHE C TEXHOJOTHUSMH MPOU3BOJACTBA METAJUIMYECKUX U HEMETAJUIMUECKUX
MAaTEepHUAJIOB, HCIMOJb3YEMbIX, B YaCTHOCTH, B COBPEMEHHOW  SHEPreTHUKE | TEXHOJOTHSIX
TEIIIIOHOCUTEIICH;

- U3YYCHHE CIOCOOOB OIEHKHM M TPOTHO3WPOBAHUS  OKCIUTYyaTAallMOHHBIX  CBOWMCTB
COBPEMEHHBIX MaTEpHAJIOB, HCIOJIb3YEMbIX, B YAaCTHOCTH, B COBPEMEHHOM JHEPIreTUKE U
TEXHOJIOTHAX TEINIOHOCUTEIICH;

-YCTaHOBJIEHUE 3aBUCHUMOCTU MEX]ly COCTAaBOM, CTPOCHHEM U CBOMCTBAMU COBPEMEHHBIX
MAaTepUAJIOB, HCMOJIb3YEMbIX, B YaCTHOCTH, B COBPEMEHHOMW HHEPreTUKE M TEXHOJIOTHSIX
TEIIIIOHOCHUTEIICH.
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2. B pe3yabrare wu3yYeHUsl AUCHHUILUIMHBI O0y4Yawluiicds N0 mporpamme
CIeNNATUTETA JOJIKEH:

001a0amb CIETYIOIMU KOMIETCHITHSIMHU:

-CIIOCOOHOCTBIO ~ OCYIIECTBJISITh  TEXHOJIOTMYECKUH TMpolecc B COOTBETCTBUU C
periaaMeHTOM M UCIOJIb30BaTh TEXHUYECKHE CPEACTBA JUISI U3MEPEHHUS OCHOBHBIX MApaMETPOB
TEXHOJIOTHYECKOTO TpOoIecca, CBOMCTB chIpbs B nmpoaykuu (I1K-1)

-CIIOCOOHOCTh MPUHUMATh KOHKPETHOE TEXHHUUECKOE PELICHHE C YUeTOM OXpPaHbl TPYy.a,
paauanmoHHOM 06€30MacHOCTH U OXpaHbl OKpyxartoriei cpenbl (I1K-4).

3Hamu:

- COCTaB U CTPYKTYpY GYHKLIMOHAIBHBIX MAaTEPUajIOB, MPUMEHSIEMBIX JJIsl IPOU3BOJICTBA
000pyIOBaHUSI U KOHCTPYKLUH B COBPEMEHHOM SHEPreTUKE U TEXHOJIOTUSIX TEIIOHOCUTEIICH;

- cBoHCTBa (DYHKUIHMOHAJIBHBIX MAaTepHAaJIOB, MPUMEHSIEMBIX 71 TPOU3BOJCTBA
000pyOBaHUSI U KOHCTPYKIMH B COBPEMEHHOW SHEPTeTUKE M TEXHOJOTHUSX TEIUIOHOCHUTENCH, U
METOJbl X ONPEICIICHUS;

- mnpunAtyio B Poccuiickoit denepanyu MapKupoBKY (DYHKIIMOHAIBHBIX MaTEpUANOB,
MPUMEHSIEMbIX UISI IPOU3BOJCTBA 00OPYIOBaHUSI M KOHCTPYKLMHA B COBPEMEHHOI SHEpreTuke
¥ TEXHOJIOTHSIX TEIJIOHOCUTEIIEH

- KOppeJsIIMI0 MEXAY  CTPYKTYpO#l, CBOMCTBaMH U YCIOBUSIMH 3KCIUTyaTalluu

(YHKIIMOHATBHBIX MAaTEpPHAIIOB, MPUMEHSIEMBIX ISl TPOU3BOJCTBA OOOPYIOBAHHS u
KOHCTPYKIIUH B COBPEMEHHOM YHEPTETHUKE U TEXHOJIOTUAX TETUIOHOCHTEIICH;
Ymems:

- moalOupaTb KOHCTPYKLIIMOHHBIE MaTepuajbl C BBICOKMMH 3KCIUTyaTallMOHHBIMU
XapaKTepUCTUKAMU 7S 33JJaHHBIX YCIIOBHM SKCILTyaTalluu;

- OTIPEJIeNIATh OCHOBHBIE CBOWCTBA (DYHKIIMOHAIBHBIX MATEPUAIOB, MPUMEHSEMBIX s
MIPOU3BOJICTBA O0OPYIOBAaHUS U KOHCTPYKLHUH B COBPEMEHHOW SHEPreTHKE W TEeXHOJIOTHIX
TEIIIOHOCUTEIICH;

- IPOTHO3UPOBATH PabOTOCIIOCOOHOCTh  (DYHKITMOHAIBHBIX MAaTEPUAIOB, MPUMEHSIEMBIX
JUISE TIPOM3BOJICTBA OOOpPYAOBaHWS U KOHCTPYKIIUHA B COBPEMEHHON  JHEpreTuKe M
TEXHOJIOTHSIX TEIUIOHOCUTENEH;

Braoemy:

- METOJaMHM OIpe/ieJIeHHs] CBOMCTB (PYHKIIMOHATIbHBIX MaTepUajIoB, NPUMEHIEMBIX AJIs
MIPOU3BOJICTBA O0OPYNOBAaHUSI W KOHCTPYKLIMNA B COBPEMEHHOW HHEPreTHKE U TEXHOJIOTHSIX
TEINIOHOCHUTEIICH;

- TEXHOJOTHSAMH cOopa u 00pabOTKM [AHHBIX JUIS MPUHSATHS KOHKPETHBIX TEXHUYECKHIX
pemieHUd TpuU  pa3pabOTKe TEXHOJOTMYECKHX IPOLECCOB  C TOYKH 3pPEHUs TEXHUKO-
HKOHOMHYECKON APPEKTUBHOCTH.

3. KpaTkoe coaep:xaHue IUCUUIIIHHBI

Krnaccudukanus KOHCTPYKITMOHHBIX MaTeprasioB. OCHOBHBIC MaTEPHAIIbI, TPUMCHSICMBIE
JUISI IPOU3BOJICTBA O0OOPYAOBAaHUS M KOHCTPYKIIMI B COBPEMEHHOI 3HEPTeTUKE U TEXHOJIOTUAX
TEIUIOHOCUTEIICH.

KoHcTpyKiinmoHHbIE METAITMUECKHE MaTepralbl.

YrnepoaucTeie u ierupoBanHbie ctanu. Knaccudukamms craneid, onpeaencHue MOHITHS
KadyectBa cranud  (TpeOoBaHMsI K  KadecTBY). BrusHue yriepoma U MOCTOSHHBIX
(TEXHONOTUYECKNX) TpHUMEcel Ha Ka4ecTBO CTaJd, METOJbl YIIYYIIECHUS KadecTBa CTajH
(moBbIILIEHHE €€ KOHCTPYKUHMOHHOW MPOYHOCTH). BiusHHE Jerupyrommx »3J1€MEHTOB Ha
cBOMcTBa cTanu. JlMarpamMMbl COCTOSIHMS JKE€J€30-JEeTUpYolui 31eMeHT. KoHcTpyKunoHHbIE
ctanu. MHcTpyMeHTanbHble cTanu. Kinaccupukanus yriaepoAuCThIX U JIETUPOBAHHBIX CTaJICH.
MapkupoBka crajgeil Mo XuMHuecKoMy cocTaBy. KOHCTpyKIIMOHHBIE CTald U CIUIaBbI.
NHcTpyMeHTanbHbIE CTAIM W CIulaBbl. UyryHbl W TBepible ciiaBbl. CBOMCTBA M HAa3HAYECHHE
gyryHa. [Ipoumecc rpadutuzamuu. UyryHsl cepbie, Oenble, KOBKHE, BBICOKONPOYHEIE, WX
CBOICTBa, 0071aCTh MPUMEHEHHSI, MAPKHUPOBKA.
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Teopuss ¥ TpakTHKa TEPMHUYECKOH M XHUMHKO-TEPMHUYECKOH 0OOpadOTKM METAIIOB W
criaBoB. [Ipupona, MexaHW3M M YCJIOBHS MPOTEKAaHUs CTPYKTYPHBIX IMPEBPAIICHHUI B CTAJIH.
Bunsl tepmudeckoir obpaborku cramu: orxur | m Il ponma, MOdHBIT M HEMONHBIM OTXKWT,
HOpMaju3alus, 3aKajika, OTHYCK. 3aKaJIMBA€MOCTh W MPOKAJIMBAEMOCTh cTayie. BriusiHue
TEPMHUECKON O00pabOTKM Ha MEXaHWYeCKHe CBOMCTBa cramu. dDu3nvecKkre OCHOBBI XUMHKO-
TepMUYECKOH 00paboTku. Buasl u cmocoObl neMmentanuu. Juddy3noHHOE HACHIIICHHE
MIOBEPXHOCTU HeMeTaulaMu. AzotupoBanue cranu. uddysnonnas meramnuzanus. MoHHas
XUMHUKO-TepMudeckas o0paboTka. [lepCrieKTUBBI pa3BUTHSI XUMHKO-TEPMUUYECKONW OOpabOTKH.
Huddy3nonnoe ynaieHue npumecei.

[{BeTHBIE METAJUIBI U CIUIABBI HA UX OCHOBE.

OOm1ast XxapakTepUCTUKA U KJIacCH(PHUKAIMI MEIHbIX CIUIaBOB. JlaTyHH, OpOH3BI, MEIHO-
HUKEJIEBbIE CIIaBbl. AHTU(DPUKIMOHHBIE MeTalinyeckiue mMarepuanbl. O01as xapakTepucTHKa
QIIOMUHUEBBIX CIUIaBOB. JlepopMupyemble aqrOMHHHUEBBIE CIUIABBI, JUTHEBHIC ATIOMHUHHUEBBIC
cruiaBbl.  ['panynupoBaHHble cruiaBbl.  OOIIas XapaKTepUCTHKAa MarHUEBBIX  CIUIABOB.
Jedopmupyemble MarHueBble CIUiaBbl. JINTbEeBble MarHUEBBIE CIUIABBI. BiMsHuE Jerupyromux
3JIEMEHTOB CTPYKTYpPY M HA CBOMCTBA TUTAHOBBIX CIUIABOB. BepHIIINI M CIUIaBbI HA €70 OCHOBE.
TyromnaBkue METaJIbl U CIJIaBbI HA X OCHOBE.

Hemerannnueckue matepuansl.

Matepuanasl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX coennHeHud. CTpoeHue M CBOHCTBa
MOMMMEpPOB. TepMOpEaKTUBHBIE M TEPMOIUIACTUYHBIE TonuMepbl. CTpoeHHe | CBOMCTBa
mwiactMacc.  OCHOBHBIE  PA3HOBHUIHOCTM  IPOMBIIUIEHHBIX IOJIMMEPOB M ILJIACTMACC.
ApMHpOBaHHBIE IOJUMEPHBIE MaTepuaisl. ['a30HaNOIHEHHBIE [IJIACTMACCHI.

Bb100p KOHCTPYKIIMOHHBIX MAaTE€PUAIOB JAJIs1 KOHKPETHOTO TEXHOJIOTHYECKOTO MpoLecca.
Kputepuu u anroputm Bpi00pa KOHCTPYKIIMOHHBIX MaTEpUaJIOB.

4. O0beM y4eOHOM JUCHUIINHBI

B 3aueTHEIX B akanem.

Bunsl yueOHol paboTh eAMHMIIAX yacax
O01mas Tpy10eMKOCTh TUCHHUILUIMHBI 10 Y4eOHOMY IJIAHY 3 108
AyJAUTOpPHBbIE 3AHATHS: 1,3 48
Jlexuun (Jlek) 0,9 32
[Tpaktuueckue 3ansatus (113) 0,4 16
CamocrositesbHas padora (CP): 1,7 60
Pedepar 0,6 20
KoHTtakTHas camocTosiTenbHasi paboTa 11 0,2
CaMOCTOSITEIbHOE NU3YYEHHUE DPA3/AETIO0B TUCIUIUINHBI ’ 39,8
Bua KoHTpOJIA: 3a4eT / IK3aMeH 3a4er

B 3aueTHbIx B actp.

Bunsl yueOHoii paboTh eAMHMIIAX yacax
O01mas Tpy10eMKOCTh JUCHUILUIMHBI 10 Y4eOHOMY IJIAHY 3 81
AyIMTOpHBIE 3aHATHS: 1,3 36
Jlexmum (JIek) 0,9 24
[Ipaktuueckue 3ansarus (I113) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
Pedepar 0,6 15
KoHTtakTHas camocTosiTenbHasi pabora R 0,15
CaMOCTOSITETLHOE U3YUYEHUE DPA3JIENIOB JTUCIIUIUIMHBI ’ 29,85
Buj koHTpOJIS: 3a4eT / IK3aMeH 3a4er

AHHOTaNuA padoyeil NPOrpaMmbl AUCHUNIHHBI
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«KBaHTOBasi XUMHS MaTePUAJIOB cOBpeMeHHOoi1 YHepreTukn» (b1.B./1B.08.01)

1. eab AUCUMIIMHBI
— O3HAKOMJICHHS C OCHOBHBIMU MOHSATUSIMU COBPEMEHHON KBAaHTOBOW XUMUU;

— HU3YUYCHHUA IPUHOUIIOB OCHOBHBIX KBAaHTOBO-XMMHWYCCKHUX METOJ0B pacucTa
CTPOCHUSA U CBOMCTB XMMHUYECKUX CHUCTEM,

— O3HAaKOMJICHHS C OCHOBHBIMHU IPEJCTABJICHUSIMH TEOPUU XUMUYECKOU CBA3H U
MEKMOJIEKYJISIPHBIX B3aUMOJICHCTBU;

— O3HAaKOMJIEHHE C OCOOEHHOCTSMH XHMUYECKOH CBS3H, MEXMOJIEKYISIPHBIX
B3aUMOJICHCTBUI U CBOMCTB MOJIEKYJIAPHBIX CUCTEM;

— O3HAaKOMJICHHE C KBAaHTOBO-XMMHUYECKUM OMUCAHUEM AJIEKTPOHHON CTPYKTYpPbI
TBEPABIX TET;

— IpUOOpeTeHUs HABBIKOB pPA0OTHI C OCHOBHBIMH KBaHTOBO-XMMHYECKUMU
KOMITbIOTEPHBIMH MPOrPaMMaMHM, UCTIOJIb3YEMBIMHU Ha MIPAKTUKE.
2. B pe3yabtrare wu3y4YeHHsi AUCUMILUIMHBI O0y4YaWIUMICA 1O MNporpamMmme
CIEeNHAINTETA T0JIKEH::
001a0amb CICTYIONTUMA KOMITETCHIIHSIMU:

— CIIOCOOHOCTBIO ~ CAMOCTOSITETIBHO — BBINOJNHATH — UCCIEAOBAaHMS C  HCIIOJIb30BaHHEM
COBPEMEHHOM ammapaTypel M METOJOB HCCIIECIOBAaHHS B oOmactm OOBEKTOB
npogeCcCHOHATLHON AEATENbHOCTH, NPOBOIUTH KOPPEKTHYIO OOpabOTKy pe3yabTaToB U
yCTaHaBIUBATh ajiekBaTHOCTH Mojeneit (I1IK-10).

3nams:

— OCHOBHBIC IIOJOKCHHUS KBAaHTOBOU XUMHU, COBpeMeHHOP’I TEOpHUHn XHUMHYECKOU CBSI3H U
MCKMOJICKYIISIPHOT'O B3aUMOJICHCTBUSL U npuMEpbl €€ MNMPUMCHCHHUA K KOHKPCTHBIM
XUMHUYCCKUM CUCTEMaM,

— IIPUHLHUIBI KOJIMYECTBEHHON XapaKTepU3alud aTOMHOM U DJIEKTPOHHOM CTPYKTYpBI
MOJIEKYJIAPHBIX CUCTEM;

— OCHOBHBIC B3aHMOCBSI3U MEXIY HJIEKTPOHHOW CTPYKTYpOo M (DU3HKO-XUMHUECKUMHU
CBOMCTBAMM BEILECTB, JIE)KAIIUE B OCHOBE YIIPABJICHHs CBOMCTBAMU;

— BO3MOXXHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHUYECKHUX PACUETHBIX METOJIOB U
00JacTi UX MPUMEHUMOCTH.
Ymemn:

— TMPUMEHSTh KBAHTOBO-XMMUYECKHE MOIXOJbI M METOJBI JJIs pacyeTa, HHTEPIPETAluUd U
MpEeCKa3aHUsl CTPOEHUS U CBOMCTB MOJIEKYJISIPHBIX CHCTEM.

Brnaoemp:

— DJIEMEHTAPHBIMHU HABBIKAMH TPUMEHEHUS KBAaHTOBO-XMMHUYECKUX MOAXOI0B U METOJO0B U
MHTEPNPETAUU PE3yJbTaTOB MPU PEUICHUH MPAKTHYECKUX TEXHOJOTHMYECKUX 3a7ad U
CTAaHJAPTHHIMU KBAHTOBO-XMMHUUYECKHUMU KOMITBIOTEPHBIMU MTPOTrpaMMaMH.

3. Kpartkoe coaep:kaHue QyCUHILTHHBI

Brenenue. [Ipeamer kBaHTOBOM XMMHH. POJIb KBAHTOBOW XMUMHUU B ONKMCAHUN XUMHUYECKHX

SIBJICHUU U MPOLIECCOB. B3aMMOCBS3b KJIACCUMYECKOM U KBAHTOBOM MOJEJIECH MOJIEKYII.

Moayas 1. O0mire moioxkeHus KBAHTOBOM XUMUU
OCHOBHBIE TOJIO)KEHHSI KBAHTOBOW MEXaHUKHU. BapualMOHHBIA METOJ HaXO0KJACHUS BOJHOBBIX
byskuii. [IpubnmxeHre He3aBUCUMBIX YacTHI]. MeTo/1 caMOCOTIACOBAHHOTO TOJIS JIJIsi aTOMOB.
[TpubGmmxkeHne NeHTPaIbLHOTO ToJIA. ATOMHBIE OPOUTANIN U UX XapaKTEPUCTHKH. .
AHTHCUMMETPUYHOCTb 3JIEKTPOHHOM BOMHOBOH ¢yHkuuu. CrnuH-opOutanu. JlerepMuHaHT
Crnetitepa. Beenenne B Meroasl Xaptpu-Poka u Teopuro (yHkimoHana miotHoctu (TOII),
XUMHYECKasi TPaKTOBKA PE3yJIbTaTOB. DIIEKTPOHHBIE KOHPUTYpallMd aTOMOB C TOYKH 3PEHUS
KBAaHTOBOU XHMHHU.

Mopnyasb 2. MeToibl MOJNEKYJISIPHON KBAHTOBOM XUMUU
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[Mpubmmxenne bopua-OnmnenreiimMepa, agunadaTHYECKU TOTEHIMAT U MOHATHE MOJEKYJSPHOM
ctpyktypel. Metonbl Xaptpu-®oka u TOIl gms monekynsl. [Ipubmmwkerne MO JIKAO.
DOnekTpoHHas  Koppensanus. Metox — KOHUrypanuoHHOro  B3aumojeictBus.  Teopus
BO3MYIIIEHU. Pacder sHeprum Auccoruanui XUMHUYECKUX CBSI3EH.
Hepapxus MeTonoB KBaHTOBOM Xumuu. Hesmmnupuueckas KBaHTOBass XuUMHS. baszucHbie
(GYHKLIUU U1 HEAMIIUPUUECKUX pacuyeToB. ATOMHBIE U MOJIEKYJIIpHbIE Oa3ucHble Habopbl. Poib
0a3uCHBIX (YHKUUI B ONMUCAaHUM CBOWUCTB Mousiekyl. [lomysmnupuyeckue meronabl. BanentHoe
npuOJIKeHre. T-3JIeKTpoHHOe Tpubamxkenne. Meton Ilappusepa-Ilomna-ITappa. Ilpoctoi u
pacIMpPEHHBIA METObI XIOKKEIIS.
To4YHOCTH KBAHTOBO-XMMHUYECKUX PACUETOB CBOMCTB MOJIEKYII.

Mopayas 3. XuMuueckas CBA3b U 3JIEKTPOHHAs CTPYKTYpa TBEPABIX TEJ
OpbOuTanbHas KapTHHA XMMUYECKOH CBsI3U. KOHCTpYKTHBHAS U JeCTPYKTUBHAs MHTEp(epeHns
opburaneil. MonexyssipHble OpOUTalIM U UX CUMMETpHiiHas knaccudukanus. Koppensunonusie
JMarpaMMsbl. DJIEKTPOHHbIE KOH(UIYpalUMU ABYXAaTOMHBIX MOJIEKYJ. AHAaJIM3 3aCelIeHHOCTEH
opouraneit mo Maukeny. [lonstue o 3apsgax W mopsnakax cBszeil. I[IpoctpancTBeHHOE
pacrnpenieneHue MEeKTPOHHON TNIOTHOCTU U XUMHUUYecKas cBA3b. JlepopManmoHHas 3J1eKTpoHHasI
IUIOTHOCTB. Tormonornyeckast TEOpUst XMMUYECKOM CBA3U. MEKMOIIEKYISIPHBIE B3aUMOJCHCTBUS.
OnHO27IEKTPOHHBIE BOJHOBBIE (DYHKIMM B KpHCTallaX U MeToAbl MX pacdera. [Ipubimxenne
JOKaJIbHOM ioTHOCTU. YpoBeHb Depmu. IInoTHOCTE cocTOssHUNA. 30HHAs CTPYKTYpa TBEPABIX
TEJI U 00YCIIOBJIIEHHBIE €10 CBOWCTBA. DNEKTpOHHOE CTPOCHHE KPUCTAIIIMYECKHUX
HEYIOPSI0YEHHBIX 1 aMOP(HBIX TEJL.
3akiaroyenue. KBaHTOBass XMMUS KaK HHCTPYMEHT IIPOTHO3a B XMMHHU.

4. O0beM y4eOHOI AU CIUNJIMHBI

Bunbr yue6HOM paboThl B 3aueTHBIX B akanmem.
€IMHULIAX qacax

O01mas TpyA0eMKOCTh I CHUIIIMHBI 110 Y4eOHOMY 3 108

IUIAHY

AyIMTOpHBIC 3AHATHS: 0,89 32

Jlexuuu (Jlek) 0,45 16

[Tpaxtuueckue 3ansatus (113) 0,44 16

CamocrositesbHas padora (CP): 1,11 40

Bua koHTpOJIA: 3aUueT / IK3aMeH 1 36 3K3ameH

Bunapr yueGHOI paboThI B 3aueTHbIX B actp. yacax
€IMHULIAX

O01mas TpyA10eMKOCTh AU CHUIIIMHBI 10 Y4eOHOMY 3 81

IUIAHY

AyIMTOpHBIEC 3AHATHS: 0,89 27

Jlexuuu (Jlek) 0,45 12

[Tpaxtuueckue 3ausatus (113) 0,44 12

CamocrositesbHas padora (CP): 1,11 30

Bua koHTpoOJIA: 3aueT / IK3aMeH 1 27 3K3aMeH

AHHOTan U padoyeil NPOrpaMMbpl JUCHUIJINHBI
«Kartanu3 B MaTepuajiax COBpeMeHHOM IHePreTUKN»
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(b1.B./1B.08.02)

1. leanb AuCUMNJINHBI:

- TIOBBIIICHUE HAYYHO-TEXHUYECKOM M  METOJOJIOTMYECKOM KOMIIETCHIMHA CTYJICHTA,
HEOOXOAMMBIX ISl pelieHusT MPoPEeCCHOHANBHBIX 3aJ]1ad, CBSA3aHHBIX C MPOBEICHUEM HAYYHO-
HCCJIEIOBATENLCKON pabOThl M MPOU3BOJACTBEHHO-TEXHOJIOTUYECKON JIEATEIHHOCTH B 00JacTH
TEXHOJIOTHH TeIloHocurene S0V,

- mpuoOpeTeHne 00YJIAOIUMHUCS 3HAHUN O POJIM KaTajan3a B MPAKTUYECKH 3HAYMMBIX MPOIEeccax
TEXHOJIOTUH TeIIoHocuTeneit ADY.

s 3TOro B XOJ€ U3y4YEHHUS Kypca HEOOXOIWMO JOHECTH IO CTYACHTOB (H3UKO-
XMMHYECKUE TPHUHIUIIBI, JIKAIME B OCHOBE IMPOLECCOB C YYaCTUEM TOMOIEHHBIX |
reTEePOreHHbIX KaTalIn3aTOPOB.

2. B pe3yabrare u3y4eHUs AUCUMIUIMHBI CTYAEHT /JI0J/LKEH NPUHOOpecTH cJexyrouue
npogeccuoHaIbHbIEe KOMIIETEHINH:

— CIOCOOHOCTBIO CAMOCTOSITEIBHO BBITIONHATH HMCCIECOBAHUS C HCIOJIb30BaHUEM
COBPEMEHHOU amnmapaTypbl H METOJOB HCCIEAOBAHUS B 00JacTH OOBEKTOB MPOQECCHOHATHHON
NESTEIIbHOCTH, TPOBOAWTH KOPPEKTHYIO 00pabOTKy pe3yidbTaToB U  YCTaHABIIMBATH
anexkBaTHocTh moaeneit (ITIK-10).

B pe3yabTare u3yueHusi JUCHUILIHHBI BHITY CKHUK J10JIKEH

3Hambv:

- IPUYMHBI YCKOPEHUSI XUMHYECKOT0 Mpoliecca B MPUCYTCTBUU KaTaau3aTropa,

- OCHOBHBIE TIOHATHS O KaTau3e,

- OCHOBHBIE YEPThl TOMOT€HHOTO U T'€TEPOre€HHOI0 KaTaaus3a,

- OCHOBHBIE 3aKOHBI XUMUYECKOW KHHETUKH, BIUSHIE PA3TUYHBIX (DAKTOPOB (TeMIepaTyphl,
JIaBJICHUSI, HAa CKOPOCTh XUMHUYECKOW PEaKIMU, B TOM YKCJI€ B TPUCYTCTBUM KaTaIN3aTOPa;
ymembu:

- IPUMEHSTh TEOPETUYECKHUE 3HAHUS U IKCIIEPUMEHTAJILHBIE METOIBI HCCIICIOBAaHUS (PU3NUECKOn
XUMUU JJIs1 pELIEHUsI BOIIPOCOB, BOSHUKAIOMIMX MPU U3YYCHUH KATATUTHYECKUX XUMHUECKUX
peaKuuii;

enademup:

- METOJaMH OIPEIEIEHUS MOPSIKA U CKOPOCTH PEAKIIUH, YCTAHOBIICHUS TUMUTUPYIOIIEH
CTaJuU U MEXaHU3Ma U3y4aeMOM XMMHUYECKOM peaKiuu,

- uHpopManueir 00 OCHOBHBIX THIIaX KaTaJIM3aTOPOB, HWCIOJIB3yEMbIX B TEXHOJOTUH
TerioHocureneu S0V,

3. Kpartkoe conep:kaHue IMCUMILIIUHBI:
BBenenue.

[Ipenmer u 3agaun Kypca. Poip KaTaIUTHYECKUX MTPOLIECCOB B XUMUUYECKON TEXHOJIOTUH
Y TEXHOJIOTUH Pa3/iesieHs] H30TOMOB JIETKUX JI€MEHTOB. 3HaUeHHEe paboT POCCUNMCKHUX yYEHBIX B
Pa3BUTUHU TEOPUU KaTaylu3a.

XyUMHUEcKass KHMHETHKA: pOoJIib KaTaln3aTopa B YCKOPEHMHM XHUMHUYECKHX pPEaKIUu.
Teopust CTONKHOBEHMI, aKTUBUPOBAHHE MOJIEKYJ IPU CTOJIKHOBEHUU, TEOPHUS MEPEXOIHOIO
coctostHus. Teopust abCOMOTHBIX CKOpocTel peakiuu. Moaens JleHrmropa.

l'omorennsiit karanu3. KoMIUIEKCHBIE COEIMHEHMS] TEPEXOIHBIX METAUIOB Kak
TOMOTEHHBIE KaTalu3aTopbl PeakUuid B pacTBOpax. ['OMOreHHbIE KaTaln3aTOpPbl AKTUBALMU
MOJIEKYJIIPHOTO BOAOPO/A.

I'eTteporennsii katanmn3. KUHETHKHM TMOBEPXHOCTHBIX pEaKIUid. 3aKOHOMEPHOCTH
PEaKIMOHHON CIIOCOOHOCTH ToBepXHOCTU. Monens JleHrmiopa-XuHmenbByaa. AacopOIus
MOJIEKYJI BOJOPO/A HA IOBEPXHOCTH MEPEXOIHBIX METAILIOB.

KaranuzaTopsl B mpoliieccax paszieieHusi U30TOMOB JIETKUX 3JIeMEeHTOB. KaTtanuzaTopbl
aKTHUBALlUM MOJIEKYJISPHOTO BOJOpOAAa B TMpolleccax XUMHYECKOrO0 H30TOMHOro oOMeHa
BOZIOPO/Ia C BOJOM, OpPTO-Napa-KOHBEPCHH BOJOPOAA, HU3KOTEMIEPATYPHOIO OKHUCIEHUS
CJIEI0BBIX KOHIIEHTPALMI BOJLOPOIA.

4. O06beM y4eOHOI AUCHUNINHBI
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Buabi yueOHo# padoThl B 3aueTHBIX B akanem.
eIMHUIAX yacax
O01mas Tpy10eMKOCTh TUCUMILUIMHBI 10 y4eOHOMY 3 108
TUIAHY
AyIMTOpPHbIE 3aHATHS: 0,89 32
Jlexuunu (Jlek) 0,45 16
[Tpaktuueckue 3ansatus (113) 0,44 16
CamocrositesbHas padora (CP): 1,11 40
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 1 36 >K3aMeH
Buabi yueOHo# padoThl B 3aueTHBIX B acrp.
eIMHUIAX yacax
O01mas Tpy10eMKOCTh TUCUMILUIMHBI 10 y4eOHOMY 3 81
TUIAHY
AyIMTOpPHbIE 3aHATHS: 0,89 27
Jlexuunu (Jlek) 0,45 12
[Ipaktuueckue 3ausarus (I113) 0,44 12
CamocrositesbHas padora (CP): 1,11 30
Buja xkoHTpoOJIsi: 3a4eT / IK3aMeH 1 27 J’K3aMeH

4.5. IlpakTukn
AHHOTanusA padoyeid MporpaMmmabl
«YuyeOHasl MPAKTHKA: MPAKTUKA 10 MOJYY€HHI0 NEPBUYHBIX NPO(ecCHOHAIBHBIX YMEHHI
u HaBbIKOB» (b2.b.01(I1))

1. Heab y4eOHOII NMPAKTHKH — O3HAKOMJICHHUE CTYAEHTOB C METOJO0JIOTMYECKUMU
OCHOBaMH OpraHu3aluu o0pa3oBaTeNIbHOTO Mpolecca MO MPOPHII0 H3y4yaeMOW MpOrpamMmbl
cnenmanurera Ha kageape XBOP PXTY um. J[.. MenaeneeBa, OCHOBHBIMU HaIlpPaBJICHUSIMU
HAy4HO-UCCIICIOBATENLCKOM  paboThl  Kadenpsl B 00JIaCTH  MaTepHAIOB  COBPEMEHHOU
SHEPTeTUKH; C JIESITEIIbHOCThIO MPOU3BOJCTBEHHBIX, HAYYHO-UCCIIEIOBATEICKUX M MPOEKTHBIX
OpraHM3alii Mo NpoQUI0 H3y4aeMOW MporpamMmbl CIEHUAIMTETa, a TaKXKe IOJyuyeHue
MEPBUYHBIX MPOGECCHOHANBHBIX YMEHHUM M HABBIKOB IYTEM CaMOCTOSITEIBHOTO TBOPYECKOTO
BBITIOJIHCHHS 3aJ]a4, TOCTABJICHHBIX MporpamMmMon mnpakTukd. OCHOBHOHM 3amaveil y4yeOHOU
MPAKTUKH SBIETCS (pOpMHUpOBaHHE y 00YUAIONINXCS IIEPBUYHOTO MPEICTABICHUSI 00 OCHOBHBIX
oOnactsax, oObeKTax M BHAAX NPO(ECCHOHANBHON NeATEIbHOCTH, K KOTOPBIM TOTOBATCS
BBIMTYCKHUKH, OCBOMBIIIHE TPOTPaMMYy CIICIIUATNTETa MO0 BRIOPAHHOM CIIeIMaTH3aIIH.

2. B pe3yabTare nmpoxo:KaeHUsl Y4eOHOW NMPAKTHKHM 00y4arouuiicsi Mo nmporpamMmme
CIENHAINTETA 10JIKEH::

0b1a0amsy CIETYIONTUMU KOMITETCHIHSIMU:

- TOTOBHOCTBIO CBOOOJHO TIOJB30BATHCS JIMTEPATYpPHOH W JEJIOBOM MUCHBMEHHOH U
YCTHOW peYbl0 HAa PYCCKOM SI3BIKE, CIIOCOOHOCTHIO B MHUCHMEHHOW M YCTHOW pEUYd MPaBUIBHO
(;morumuHo) ohopMuTh pesynabTarsl MpinuieHus (OK-5);

- CIOCOOHOCTBIO K CaMOPAa3BUTHIO, MOBBIIIECHUIO CBOECH KBaIM(UKAIIMK U MacTepCTBa,
CIIOCOOHOCTBIO CaMOCTOSITENILHO TMPUMEHSATh METOABl M CPEICTBAa TO3HAHUS, OOYYCHHS U
CaMOKOHTPOJIS ISl IPUOOPETEHNST HOBBIX 3HAHUM M YMEHUN B 00JIACTH TEXHUKHU M TEXHOJIOTHH,
MaTE€MaTHKH, €CTECTBEHHBIX, TYMaHUTAPHBIX, COLIMAJIBHBIX M IKOHOMUYECKUX HayK, B TOM YHCIIE
B HOBBIX 00acTsIX, HEMOCPEACTBEHHO HE CBSI3aHHBIX CO cdepoil mpodecCHOHATBHON
NeSITeIbHOCTH, PA3BUTHUS COLMANIBHBIX U IpodeccnoHanbHbIX komnerenimii (OK-10);

- CHOCOOHOCTBH MCIIOJIb30BaTh MaTeMaTHYECKHE, €CTECTBEHHOHAYYHbIE M WH)KEHEpPHBIC
3HAHMS [T pEIIeHUs 3a/1a4 cBoel npodeccuonansHoit aesitenbaocTr (OITK-1);
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- CHOCOOHOCTBIO MPO(ECCHOHATBFHO MCIOIB30BaTh COBPEMEHHOE TEXHOJIOTMYECKOEe U
aHAIUTUYECKOE 00O0pyIOBaHHE, CIOCOOHOCTHIO K TPOBEACHHUIO HAYYHOIO HCCIEAOBAaHUS U
aHAJIN3Y NOJYUYEHHBIX IIpU ero nposeaeHuu pesyapratos (OIIK-2);

- CIOCOOHOCTBIO CaMOCTOSITENIbHO BBIMIOJIHATh HCCIEAOBAHUS C HCIIOJIb30BAaHHEM
COBPEMEHHOM ammapaTypbl U METOJIOB HCCIEAOBAHUS B 00JIACTH O0OBEKTOB MPOGECCHOHATHLHON
NEeSTENIbHOCTH, MPOBOAMTH KOPPEKTHYIO 00pabOTKy pe3yibTaToB M  YCTaHABIIMBATH
anexkBaTtHocTh moaeneit (ITK-10).
3namo:

- TOPSIIOK OpraHM3alluy, IUIAHUPOBAHHUA, MPOBEACHUS U obecrieueHUs 00pa30BaTEIbHON
JESTENIbHOCTH 110 MPOUITIO U3ydyaeMON MPOrpaMMBbl CIIEUAIUTETa;

- TIOpSJIOK  OpraHu3alluM, IUIAHUPOBAHHUS, TPOBENEHHS UM  OOECIEYeHHs  Hay4yHO-
HCCJIEIOBATEIbCKUX Pa0bOT C UCTOIb30BAHUEM COBPEMEHHBIX TEXHOIOTHIA.

Ymemo:

- OCYHIECTBJIATH MTOUCK, 0Opa0OTKY M aHAJIN3 HAYYHO-TEXHHUYECKOW MH(POPMAIMH TI0 MPOPUITIO
IIPOWICHHOU IIPAKTUKH.

Braoemy:

- CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K MPO(PECCHOHANTBHOMN A TeIbHOCTH 1O MPO(UITIO H3ydaeMon
POrpaMMbI CIICLUATUTETA;

- METOJOJOTMYECKMMHM IOAXOJaMU K  OpraHu3allud  Hay4yHO-UCCJENOBATEIIbCKOW U
00pa30BaTeNbHOM 1eATeIbHOCTH.

3. KpaTkoe conep:kanue yueOHO NPaKTUKHU
3.1. O3nakomiieHHEe ¢ uctopue smepHo-TormuBHOTO IMKiIa (STLI). [Tocemenne TemMaTnyeckux
AKCIIO3ULIUI MY3€€B U BBICTaBOK.

3.2. O3HaKOMJICHHE C TEPCIEKTUBHBIMU HAyYHBIMU pa3paboTkaMu B O0JacTH CO3MaHUS W
NPUMEHEHHUS MaTepualioB COBpPeMEHHOW sHepreTuku. Ilocemenne HaydHbIX JabopaTopuit
Kadeapbl ¥ 3HAKOMCTBO C OpraHu3aiueil paboThl B HCCIIEIOBATEIHCKOM JTab0paTOpHH.
3.3. O3HaKOMJIEHHE C OCHOBHBIMH METOJJaMH pabOThI ¢ MaTepHajIaMHi COBPEMEHHOM SHEPreTHKH,
C TEXHOJOTMYECKUMHU CTaAusIMH, CBOWCTBAMH W3JIEIUN M 00JacTAMH HX HNPUMEHEHUS.
O3HakoMJIEHHE ¢ OCHOBHOM MprOOpHOI 023011 HayyHBIX JabopaTopuii Kadeapsl.
3.4. [ToaroToBKY OTYETa O MPOXOXKIACHUU Y4eOHOW MpaKTUKHU. TpeOOBaHMsI, IPEIABIBISIEMbIC K
HAMCAaHUIO W TMpPEICTaBICHUIO oT4yera. KOHKpeTHOe colepKaHue Y4eOHON NpaKTUKU
OTIpesieNIIeTCsl C YYEeTOM BO3MOXKHOCTEH M MHTEpecoB Kadeapbl, OpraHu3yrolel MpakTHKY, U
IIPUHUMAIOLLEH OpPraHU3auu.

4. O0beM y4eOHOI AU CHUNIMHBI

Bcero
Bunb! yuebHoM paboThI B 3a4eTHBIX B akagem. gacax
€MHUIAX
O01mas TpyA10eMKOCTh AU CHUNIMHBI 10 Y4eOHOMY 3.0 108
JIaHy ’
IIpakTnyeckas padora (IIP), B ToM 4ncie: 3,0 108
BeinonHenue MOJIy4YEHHOTO 3a/1aHUS Ha 3.0 108
[IPOU3BOACTBEHHYIO IIPAKTUKY ’
Bua uToroBoro KOHTpoOJIA: 3a4eT ¢ OLEHKOM
Buner yueOHO paboOThI Bcero
B 3auerHbIx B actp. gacax
€AMHUIAX
O0mas TpyA0eMKOCTh JMCHHUILIMHBI 10 Y4eOHOMY
e 3,0 81
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IIpakTnyeckas padora (I1P), B Tom uncie: 3,0 81

Brinonnenue MOJIy4YEHHOTO 3a/laHus Ha 3.0 21
MIPOU3BOJICTBEHHYIO MTPAKTUKY ’

Buj TOroBOro KOHTPOJIA: 3a4€T ¢ OLEHKOI

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIJINHBI
«IIpou3BoACTBEHHAS IPAKTHKA: HAYYHO-UCCIeA0BaTedbckasa padora» (b2.5.02(I1))

1. Heab aucuMmiunHbl — ¢GopMUpPOBaHHE NPODHECCHOHANBHBIX KOMIIETCHIIUNA U
npuoOpeTeHue HAaBBIKOB B 00JAacTH MaTepuaioB COBPEMEHHON SHEPreTUKHU CBA3aHHBIX C
paAMallMOHHBIMU  TPOIIECCAMU  TOCPEJACTBOM  IUIAHUPOBAHUS U OCYIIECTBICHUS
9KCIIEPUMEHTAIILHOU JESTEIbHOCTH.

2. B pe3yabrare wu3yYeHUsl AUCHHUILUIMHBI O0y4YawIuiicd N0 mporpamme
CIeNNATUTETA JOJIKEH:

obnadamys CIEAYIOIIUMU KOMIIETCHIIUAMU:

— CHOCOOHOCTHIO K 000OIIECHUIO, aHATU3Y, BOCTIPHUATHIO HH(POpMAITUU, TTOCTAHOBKE ETH
1 BbIOOpY myTel ee noctmwkenus (OK-4);

— CIIOCOOHOCTBIO K CAMOPA3BUTHIO, MOBBIIMICHUIO CBOSH KBaTM(PUKAIMU U MACTEPCTBA,
CIIOCOOHOCTBIO CaMOCTOSITENILHO TMPUMEHSATh METOABl M CPEICTBAa TO3HAHUS, OOYYCHHS U
CaMOKOHTPOJIS ISl IPUOOPETEHNSI HOBBIX 3HAHUM M YMEHUN B 00JIACTH TEXHUKHU M TEXHOJIOTHH,
MaTEeMaTHKH, €CTeCTBEHHBIX, TYMAaHUTAPHBIX, COIIMATLHBIX M IdKOHOMUYECKIX HAayK, B TOM YHUCIIE
B HOBBIX 00acTsIX, HEMOCPEACTBEHHO HE CBSI3aHHBIX CO cdepoil mpodecCHOHATBHON
NeSITeIbHOCTH, Pa3BUTHUS COLUANIBHBIX U IpodeccnoHanbHbIX komnereniuii (OK-10);

— TOTOBHOCTBIO KPUTHUYECKH OIEHMBATh CBOM JIOCTOMHCTBA U HENOCTATKH, HAMETHUTb
MyTH ¥ BBIOpaTh CPEJICTBA PA3BUTHS JOCTOUHCTB M ycTpaHeHus: HeaocTatkoB (OK-11);

— TMOHUMAHWEM  pOJIM  OXpPaHbl  OKpPYXKAIOWEH  Cpeasl ©W  PalMOHAIBLHOTO
MPUPOONOIB30BAHUS U ISl pa3BUTHS U coxpaHeHus nuBuinuzanuu (OK-13);

— CIIOCOOHOCTBIO MCMONIb30BaTh MATEMAaTUYECKUE, €CTECTBEHHOHAYYHbIE U WHKEHEPHBIE
3HAHMS I PEIIeHUs 3a/1a4 cBoel nmpodeccuonanbHoi nesrenbHocty (OITK-1);

— CcHocoOHOCTBIO MPO(ECCHOHANIBHO HCIOJIb30BAaTh COBPEMEHHOE TEXHOJOIMYEecKoe U
aQHAJIIUTUYECKOE O00O0pYyI0BaHHE, CIOCOOHOCTHIO K IPOBEACHHUIO HAYYHOIO MCCIEAOBAaHUS U
aHaJIN3Y NOJYYEHHBIX IIpU €ro nposeaeHuu pesynpratos (OIIK-2);

- CIOCOOHOCTBIO MCHOJIb30BaTh METO/Ib MAaTEMaTUUECKOTO MOAECITUPOBAHUS OTAEIIbHBIX
CTaJuii W BCEr0 TEXHOJOTHYECKOTO IMpollecca, K MPOBEACHUIO TEOPETUYECKOr0 aHaIW3a U
AKCTIEPUMEHTAIBHON MTpoBepke agekBaTHocTH Mojaenu (OI1K-3);

— CIIOCOOHOCTBIO K pa3paboTKe IIJIaHOB M TPOrpaMM  IPOBEICHUS  HAy4YHO-
UCCIIEIOBATEIbCKUX Pa3paboTOK, BEIOOPY METOAOB M CPEJICTB pemieHust HoBbIX 3a1a4 (I1K-9);

— CIIOCOOHOCTBIO CaMOCTOSITENIbHO BBINIOJIHATH MCCIEAOBAHUS C HCIOJIb30BAaHHEM
COBPEMEHHOU ammapaTypbl U METOJIOB UCCJICIOBAHMS B 00JIACTH OOBEKTOB MPOQPECCHOHAIBHON
NESTEIIbHOCTH, TMPOBOAWTH KOPPEKTHYIO 00pabOTKy pe3yidbTaToB U  YCTaHABIIMBATH
anekBatHocTh Mozeneit (ITK-10);

— TOTOBHOCTBIO HCHOJB30BaTh METOJBI OIEHKH PUCKAa WU pa3pabaTbiBaTh MEpPHI IO
obecreueHnI0 0e30MacHOCTH pa3pabaThIBAEMBIX HOBBIX TEXHOJIOTHN OOpaiieHusi ¢ 00beKTaMu
npodeccruonanbaoi aestenbHOocTH (ITK-11);

— CIIOCOOHOCTBIO TMPEACTABIATh PE3YyJIbTaThl HCCIEAOBaHHS B (opmMax OTUYETOB,
pedepaToB, nyOaMKaMi W MYOJWYHBIX OOCYXKIEHHH, CIOCOOHOCTHIO (POPMYTUPOBATH
MPAaKTUYECKHE PEKOMEHIAIMH 10 HCIOJIb30BAaHUIO PEe3yIbTaTOB HayyHbIX uccienoBanuil (I1K-
12).

3Hamp:

— TOpSAAOK OpraHW3alluy, TUIAHUPOBAHHS W MPOBEACHUS HAYYHO-UCCIIEIOBATEIBCKUX
paboT C UCTIOIB30BAaHUEM TMOCIICTHIX HAYYHO-TEXHIUYECKUX JOCTIKCHUN B JAaHHON 00IacTu;

— TEOPETHYECKHE OCHOBBI TEXHOJIOTMH TEIUIOHOCUTENEH DY U NpUMEHITh 3TH 3HAHUS
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Ha MIPaKTHUKE;

— OCHOBHBIE TPEOOBAHHUSA K MPEICTABICHHUIO PE3YIbTATOB MPOBEACHHOIO UCCIIEIOBAHUS
B BHJIE€ HAYYHOT'O OTYETa, CTAaTbU WU JOKJIA/a;

ymemp:

— CaMOCTOSITEJIbHO BBISIBIIATH MEPCIEKTUBHBIC HAMNPABICHUS HAYYHBIX HCCIIEIOBAHMIM,
000CHOBBIBAaTh AaKTyalbHOCTb, TEOPETHUYECKYI0 M MPAKTUYECKYI) 3HAYUMOCTH MPOOJIEMBI,
MPOBOJIUTh  DKCIIEPUMEHTAJbHbBIE HCCIEJOBaHUS, AaHAJIU3UPOBaTh M HHTEPIPETUPOBATH
MOJIyYeHHbBIEC PE3YJIbTaThI,

— OCYIIECTBIATH MOWCK, 00pa0OTKYy M aHalu3 HAYYHO-TEXHUYECKOW WH(GOpMAIUU TI0
npOodUITIO BHIMOIHIEMON pabOThI, B TOM YHCJIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

— paboTaTh Ha COBPEMEHHBIX MPUOOPAX, OPTaHU30BLIBATh MIPOBECHIE IKCIIEPUMEHTOB
U MCTIBITAHUH, IPOBOJUTH X 00PaOOTKY U aHAIM3UPOBAThH PE3YIbTATHI;

enademp:

— METOAOJIOTHEN M METOJMKOW NPOBEACHUS HAYYHBIX HCCICIOBAHUMN; HaBbIKAMHU
CaMOCTOSITENIbHOW HAyYHOM M UCCIIE0BATENILCKOM padoThI;

— CIHOCOOHOCTBIO peliaTh IMOCTABJIEHHBIE 3aJauyd, HCMOJb3yS YMEHHUS U HABBIKU B
OpraHHU3ali HAyYHO-HCCIIEA0BATEIbCKUX U TEXHOJIOTHYECKUX paboT;

— HaBBIKAMHU KPUTUYECKOTO aHAIHM3a HAYYHO-TEXHUYECKOW JHUTEpaTyphl, pa3paboTKu U
dbopMynupoBaHUs COOCTBEHHBIX METOI0JIOTMYECKUX MOJX0A0B K PEIICHUI0 HAYUYHBIX TPOOJIEM.

3. Kparkoe comepkanue 11 CHUNIHHBI

Monayasb 1. BoinosiHeHHe U NIPeICTABJICHUE Pe3yJIbTATOB HAYYHBIX UCCIeI0BAHNI

1.1 BrinonHeHne HayYHBIX UCCIIEJOBAHUM.

CocraBnenne mnporpammsl  uccienoBaHus. CTpykTypa M COAEpKAaHHE OCHOBHBIX
pa3aenoB OTYETa O HAyYHO-UCCIIeI0BaTEIbCKON paboTe.

dopmynupoBaHue IeNel U 3a/1ad HCCIe0BaHUs; COCTABIEHNE aHAIIUTUYECKOro 0030pa
0 TeME HUCCIeNOBaHus; BHIOOP A(DPEKTUBHBIX METOAOB M METOJIMK JOCTHUKEHHS KEITaeMbIX
pe3yabTaTOB UCCIIEIOBAHMUS.

N3ydyenne HEOOXOAMMBIX METOIMK IMPOBEIEHUS HCCIENOBAaHUI M OCBOCHHE NMPHUOOPOB
JUTSL TIOJTY4EHU ST DKCIIEPUMEHTATbHBIX JAHHBIX

[IpoBeneHne COOTBETCTBYIOIIMX OSKCHEPUMEHTOB JUIsl IOJYYEHUS MPAKTUYECKUX
pe3yNbTAaTOB; aHaNW3, UWHTEpHpeTanuss W  0000meHue pe3ydbTaTOB  HUCCIICOBAHMS,
(dbopMynupoOBKa BHIBOJOB; HAIlUCAHUE OTYETA.

1.2 IloaroroBka Hay4HOTr'o JOKJIAa U MPE3ECHTALUU.

4. O0beM y4eOHOM JUCHUIINHBI

Biisl vieGHoil Bcero 8 cemectp 9 cemecTp 10 cemectp
A agg TBI Sauer. | Akazn. | 3auer. | Axkan. | 3auer. | Akan. | 3auer. | Akan.
P el Jac. el Jac. el Jac. el Jac.
Oo0masn
TPYAOEMIEOCTH 18 648 | 3 108 6 | 216 | 12 | 432
AUCHUILIUHBI 110
y4eOHOMY IIaHy
Hpaxririeckie 12 432 3 108 3 108 6 216
sanstus (113)
CamocrosiTenbHas
pabora (CP) 9 324 - - 3 108 6 216
Buja koHTpOJIS: 3a4eT ¢ OLEHKOM
Biibl VIe6HOi Bcero 8 cemectp 9 cemecTp 10 cemectp
A ag: TBL 3ayer. | Actp. | 3auer. | Actp. | 3auer. | Actp. | 3auer. | AcTp.
P el Jac. el Jac. el Jac. el Jac.
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Oo0masn
TPYA0E€MKOCTh
AUCHUILIUHBI 110
y4eOHOMY IIaHy
[IpakTnueckue
sanstus (113)
CamocrosTenbHas
pabota (CP)

Bua kourpoJs: 3a4eT ¢ OLEeHKOM

18 486 3 81 6 162 12 324

12 324 3 81 3 81 6 162

9 243 - - 3 81 6 162

AHHOTanuA padoyeil NPOrpaMmbl IUCHUNIHHBI
«IIpon3BoACTBEHHAS] MPAKTHKA: MPAKTHKA M0 MOJY4YeHHI0 NPO¢eCcCHOHAIBHBIX YMEHUH U
onbITa npodeccuoHanbHoOM AesreabHocT (B2.5.03(11))

1. Heap aMCHMIVIMHBI — IIPAaKTUYECKOE O3HAKOMJIEHWE C PpEaJbHOM Hay4HO-
MPAKTUYECKON AESTeNbHOCThIO TMOApAa3/eiICHU MPEANPUATHs, H3yYeHUS U aHalu3a OIbITa
OpraHM3alMi HAy4YHO-IIPOU3BOJCTBEHHOW JEATENbHOCTH, YIPAaBIECHHUS NPOU3BOACTBOM U
KOJUIEKTUBOM U TMPOPabOTKH OIHOTO U3 HAyYHO-TIPAKTUYECKHUX BOIPOCOB, CBS3aHHOTO C
JEATEIIbHOCTHI0 KOHKPETHOTO NIOIPpA3ACIEHNUS JTaHHOTO NPEAIPUATUSY.

2. B pe3yabrare wu3yYeHUH JUCHMILIMHBI OOyYaKOIIMICST MO MNporpamMmme
CIIeNNAINTETA JOJIKEeH:

0b1a0amsb CIETYIONTUMU KOMITETCHIIHSIMU:

- TOTOBHOCTBIO CBOOOJHO TIOJB30BATHCS JIMTEPATYPHOH W JEJIOBOM MUCHBMEHHOM U
YCTHOW peYbl0 Ha PYCCKOM SI3BIKE, CIIOCOOHOCTHIO B MHUCHMEHHOW M YCTHOW pEUYd MPaBUIBHO
(;mormuHo) ohopMuTh pesynabTarsl MpinuieHus (OK-5);

— CIIOCOOHOCTBIO OCYHIECTBIISATh TEXHOJIOTUYECKUH TMpOLEeCC B COOTBETCTBUU C
perJaMeHToOM M HCIOJIb30BaTh TEXHUYECKUE CPEACTBA JJII U3MEPEHHs] OCHOBHBIX MapaMeTpoB
TEXHOJIOTMYECKOI0 IIpoLecca, CBOMCTB cbIpbs T npoaykuuu (I1K-1);

— CIIOCOOHOCTBIO K  PELICHUI0 MPOPECCHOHANIbHBIX IPOU3BOJCTBEHHBIX  3ajad,
BKJIIOYAIOLIUX pa3pabOTKy HOPM BBIPAOOTKH M TEXHOJOTMYECKHMX HOPMATHBOB PAacXO/I0BaHUS
CBIpbSl,  MaTepHaJloB U  DHEPreTUYECKUX  3aTpaT, COBEPIICHCTBOBAHUE  KOHTPOJIA
texHosiornaeckoro nponecca (ITK-2);

— CHocOOHOCTBIO AHATM3UPOBATHh TEXHOJIOTUYECKUN POIIECC, BBISBIATH €0 HEJOCTATKU
U pa3zpabaTbIBaTh MEPONPUATHS 10 ero coBepiueHcTBoBaHuIO (ITK-3);

— CIIOCOOHOCTBIO K aHalIM3y CHCTEM AaBTOMAaTH3allMM MPOU3BOJCTBA U pa3pabOTKe
MEpOTIPUATHIA 0 UX coBepiieHcTBOBaHUIO ([1K-5).
3uams:

— TEXHOJIOTUYECKHE MPOLIECChl, MPHUHLMUIUAIBHYI0O TEXHOJOTHYECKYI0 CXEMY
IPOU3BOJCTBA M  OCHOBHOE  TEXHOJIOTMUECKOE  000pyldOBaHME, UCIOJIb3YeMble B
TEXHOJIOTMU MaTEpHaIOB COBPEMEHHOMN 3HEPTEeTUKY;

— OPraHu3aIlMOHHYIO CTPYKTYPY NPEANPUATHI 110 TPOU3BOACTBY Npoaykiuu POIT;

— OCHOBHBIC TPUHLMUIBIL, METOAbl M (OpPMBI KOHTPOJS TEXHOJOTHYECKOro —Ipoliecca,
HCXOJIHOTO CBhIPbsl M KQU€CTBA MPOIYKIIUH;

— OCHOBHbBIE HOpPMATHBHBIE JOKYMEHTBI [0 CTaHIApTH3AUM U CepTU(UKAIMK H30TOIHOU
TPOJYKIMH;

— TpaBuJIa TEXHUKU OE30MACHOCTH, SKOJIOTHH U TPOU3BOJCTBEHHON CAaHUTAPHH.

Ymemu:

— MPUHUMATbh KOHKPETHbIE TEXHUYECKHUE PEIICHUS MPHU OCYLIECTBICHUN TEXHOJIOTHYECKOIrO
mporecca, BbIOMpaTh TEXHUYECKHWE CpPEACTBA JJIsl  KOHTPOJIS W PETyJIUPOBKH
TEXHOJIOTHYECKUX MapaMeTPOB;
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— HCHOJIb30BaTh HOPMAaTUBHBIE JOKYMEHTBHl IO  KayecTBY, CTaHJIapTU3alUU U
cepTu(UKaMK MPOAYKTOB H HW3ACIHH, D3JIEMEHThl HSKOHOMHYECKOTO aHalu3a B
MPAKTUYECKOU JIEITEIHHOCTH.

Braoemy:

— CIIOCOOHOCTBIO  BBIABJISATH W YCTPAHATH  OTKIOHEHHS OT  PEKUMOB  pabOTHI
TEXHOJIOTHYECKOro 000pyI0BaHUs U TApaMETPOB TEXHOJIOTHUECKOTO IPOIIECcca;

— CIIOCOOHOCTBIO W TOTOBHOCTHIO  OCYIIECTBIISITH ~ TEXHOJIOTWYECKUW  Tpolecc B
COOTBETCTBUU C PETJIAMEHTOM.

3. KpaTkoe conepxanue Q1 CHUIIITHHbBI

Mooynws 1.

YcTaHOBOYHAS JICKIHSI, MHCTPYKTaX IO TEXHUKE Oe3omacHOCTH. (O3HAKOMHUTEIbHAS
SOKCKYpCHSI C TMIOCEIIEHUWEM TMPOM3BOACTBA, C M3YYEHHEM TEXHOJIOTUM IPOU3BOJICTBA,
MPUMEHSIEMOMY 000pYIOBaHUIO, BBIITYCKAEMON MPEANPHUATHEM MTPOIYKIIHH, METOAaM U (opMam
KOHTPOJIS MPOAYKIIHH.

BrinosiHeHNE MHIUBUAYAIBHBIX 3aJaHUM.

Mooyns 2.

O3HaKOMJICHUE C TEXHOJIOTUSAMHU PAa0OTHI HAa MPEANPUATHN B TOM YHCIIE CO CIEAYIONUMU
OCHOBHBIMH CTaUSIMHU TIPOU3BOJICTBEHHOIO IIUKJIA.

BrinosiHeHNE MHIUBUAYAIBHBIX 3aJaHUMN.

Mooynws 3.

Cucmemamuszayus mamepuana, n0020moeKa omuema.

O06oO0menne W cCUCTEeMaTH3alMs JaHHBIX IO CTPYKTYpPE, TEXHOJIOTHH TPOW3BOJICTBA,
MPUMEHSIEMOMY 000pYIOBaHUIO, BBIITYCKAEMON MPEANPHUATHEM MTPOIYKIIHH, METOAaM U (hopMam
KOHTpoJIs npoaykiuu. [Touck u c6op HepocTaromux qaHHbIX. [IoaroToBka M HamMcaHue OTYeTa.
[ToaroroBka u HanKcaHUE OTYETA MO BBHITOJIHEHUIO WHIUBUIYAIbHOTO 3aJaHUsI.

4. O0beM y4eOHOI AU CHUNIMHBI

Bcero
Bunasl yueOHoii paboTh B 3ayer. B akajeM. gacax
eAMHUIAX
O01mas TpyA10eMKOCTh U CHUIIIMHBI 10 Y4eOHOMY 3.0 108
TJIAHY ’
IIpakTnyeckas padora (IIP), B ToM 4ncie: 3,0 108
Brimonnenue MOJTy4YE€HHOTO 3a/laHus Ha 3.0 108
IIPOU3BOJCTBEHHYIO IIPAKTUKY ’
Bua uToroBoro KOHTpOJIA: 3a4eT ¢ OLEHKOM
Bunbr yue6HOM paboThI Bcero
B 3ayer. B actp. yacax
eAMHUIAX
O0mast Tpy10eMKOCTh JUCUMILIMHBI 10 y4eOHOMY 3.0 81
TJIAHY ’
IIpakTnyeckas padora (I1P), B Tom uncie: 3,0 81
Brimonnenue MOJTy4YE€HHOTO 3a/laHus Ha 3.0 21
[IPOU3BOACTBEHHYIO IIPAKTUKY ’

Bua uToroBoro KOHTpOJIA: 3a4eT ¢ OLEHKOM

AHHOTanus padoyeil MporpaMmmabl
«IIpenaumiomuas npakrukay» (b2.5.04(I1x))
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1. Heau npeAMNI0MHON NPAKTHKH:

- 3aKpeIUIeHHEe TEOPETHYECKUX 3HAHMM M MPaKTUYECKUX HaBBIKOB, IOJYYEHHBIX B
nporecce 00y4eHHs 0 IporpaMMe CTIeIHATUTETa;

- TpuoOpeTeHHE HABBIKOB, HEOOXOMUWMBIX B JaJbHEHIIeH mpodeccuoHaaIbHOM
JACATCIIbHOCTH,

- npuoOpeTeHHue OmbITa MOCTAHOBKM U BBHIMOJIHEHHUS HAay4YHO-HCCIEI0BAaTENbCKUX (B
ciydae

BBITIOJTHEHUS] HAyYHO-UCCIIEI0BATENIbCKON pabOThl) U MPOEKTHBIX (B CiIydae BBIMOIHEHUS
pac4eTHO-POCKTHOU paboTHI) 3a1a4;

- OBJIaJICHUE METOO0JIOTUEHN U MeToJaMU 00pabOTKU Pe3yIbTaTOB UCCIIETOBAHUS;

- yuacTHe B paboTe Hay4yHO-HCCIENOBATEIbCKOW TPYIIBI, BPEMEHHOTO TPYIAOBOTO
KOJUJIEKTHBA;

- C60p, NOoATOTOBKAa W CHUCTEMAaTU3alusd MAaTCpuaJioB TII0 TEMATUKC BBIHYCKHOﬁ
kBanuukanuonnon padbotel (BKP).

2. B pe3yabTaTre NpOXO:KIeHHMS MNPEIIUIIOMHOH NPAKTHKH o0O0ydalomuiicsa 1o
NporpaMMe cnenMaJInuTeTa J0JKEeH:

obnadamys CIEAYIOIUMU KOMIIETCHIIUAMU:

- CHOCOOHOCTBIO OCYIIECTBJISITH TEXHOJIOIMYECKHMH TMpolecc B COOTBETCTBUU C
PErIIaMCHTOM U HCIIOJI30BATh TCXHUUYCCKUEC CPCACTBA AJIAI U3MCPCHHA OCHOBHBIX IAPaMCTPOB
TEXHOJIOTHYECKOTO TPOoIiecca, CBOMCTB chIpbs U nmpoaykiuu (I1K-1);

- CIOCOOHOCTBIO K pEMICHUI0 MPOo(eCcCCHOHANBHBIX IPOU3BOJCTBEHHBIX — 3ajad,
BKJIIOYAIOLIUX pa3pabOTKy HOPM BBIPAOOTKH M TEXHOJOTMYECKHMX HOPMATHBOB PAacXOJI0BaHUs
CBIPBSI,  MaTepHalioOB W  DHEPreTUYECKUX  3aTpaT, COBEPIICHCTBOBAHHUE  KOHTPOIS
texHosioruaeckoro nponecca (ITK-2);

- CHOCOGHOCTBIO AHAJIU3UPOBATH TEXHOJIOTMYECKUHU Iponecce, BBIABIIATL €0 HCAOCTATKH
U pa3pabaThiBaTh MEPONPHUATHS 10 ero coBepiieHcTBoBaHMIO ([1K-3);

- CHOCOOHOCTBIO TPUHUMATh KOHKPETHOE TEXHUYECKOE PEIICHHE C Y4eTOM OXpaHbI
Tpy/a, paIuallMOHHON OE30TTaCHOCTH M OXpaHbl okpyxkatomien cpeanl (ITK-4);

- CIOCOOHOCTBIO K AaHaIM3y CHUCTEM AaBTOMATH3AIMM MPOU3BOJCTBA M pa3zpaboTke
MEpPOTIPUATHI 10 UX coBepieHcTBoBaHuIO (I1K-5);

- CIOCOOHOCTBIO K pa3paboTKe IIJIaHOB M MPOrpaMM MPOBEICHUS HAy4YHO-
HCCJIEI0BATENbCKUX pa3pabOTOK, BRIOOPY METOIOB U CPeACTB pemieHus HoBbIX 3a1a4 (I1K-9);

- CHOCO6HOCTBIO CaMOCTOATCIIBHO BBIIIOJHATH HCCICAOBAHUA C HCIIOJb30BAHUEM
COBPEMEHHOU ammapaTypbl U METOJIOB UCCJICIOBAHUS B 00JIACTH OOBEKTOB MPOQPECCHOHATBHON
NeSITeIbHOCTH, TMPOBOAUTH  KOPPEKTHYIO  OOpabOTKy pe3ylbTaToB M YCTaHaBJIHMBATb
anexkBatHocTh Mozeneit (ITK-10);

- TFOTOBHOCTBIO HCHOJb30BATH MCTOJbI OLCHKU PHCKa U pa3p2168.TI>IBaTb MCPBI 110
obecrieueHnI0 0€30MMacHOCTH pa3padaThIBAEMBIX HOBBIX TEXHOJOTHH OOpamieHus ¢ 00beKTaMu
npodeccuonansHoi nesitenbHocT (ITK-11);

- CIIOCOOHOCTBIO TMPEACTaBIATh pe3yjabTaThl HCCIEAOBaHHUA B (opmax OTYETOB,
pedepaToB, nyoOaMKaMi W MYOJWYHBIX OOCYXKIEHHH, CIOCOOHOCTHIO (POPMYTHUpPOBATH
MPAaKTUYECKUE PEKOMEHIAIMH TI0 HCIOJIb30BAaHUIO PEe3yJIbTaTOB Hay4yHbIX uccienoBanuil (I1K-
12).

3namo:

- OCHOBBI OpraHu3anu U MCTOAOJIOTUIO HAYUHBIX HCCHCHOBaHHﬁ;

- COBpPEMEHHBIE HayYHbIE KOHIICTIIUHA B 00IaCTH TEXHOJIOTHH TeIUIOHOCUTeNne DY

-CTPYKTYypY U MCTOABLI YHpPAaBJICHUA COBPCMCHHLIM IIPOU3BOJACTBOM MATCPHUAJIOB
COBPEMEHHOM YHEPIETUKH.

Ymemns:

- paboTaTh ¢ HAyYHBIMHM TEKCTaMH, MOJIb30BATHCS HAYYHO-CIPABOYHBIM alapaToM;

- 00pabaThIBaTh, AaHAIM3UPOBATH TOTYUYEHHBIE SKCIIEPUMEHTAIBHBIEC JaHHBIE;

- 0pOpMIISTH Pe3yNIbTaThl HAYUYHBIX UCCIIETOBAHMIA;
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- HUCTOJNb30BaTh IIOJIyYEHHBIE TEOPETHYECKHE 3HAHUS JUId  IPOCKTHPOBAHUS
TEXHOJOTHYECKHX JIMHUN POU3BOJCTB MaTepHaIOB COBPEMEHHOM SHEPTeTHKH.

Braoemy:

- HaBBIKaMHU CaMOCTOSITEIbHON HaAYYHO-MCCIIEA0BATEIbCKOM 1eATEIbHOCTH, paOOTHI €

MCTOYHHKAMHU Hay4HOU nH(popMaimu, peepupoBaHus HAYUHBIX TYOJIHKAIIHIA;

- METO/IaMU TPOEKTUPOBAHMSI OCHOBHBIX U BCTIOMOTaTENbHBIX [IEXOB IPOU3BOJICTBA

MaTepHaioB COBPEMEHHOM DJHEPreTHKH, CI0CO0aMU pacyeTa TEXHOJOTMYECKOTro
00opyIOBaHUA.

3. KpaTkoe coaepxaHue MpeaIUIUIOMHON TPaKTUKU

Temartuka npenAUINIOMHONM MPAKTUKU CTYACHTOB CIEHUANINTETa IO CHEeHHATIbHOCTU
«XUMHUYECKass TEXHOJIOTUSI MaTepUaoB COBPEMEHHOW JHEPIETHKW» ONPEHEISIETCS TEMaTUKOU
UX BBIMIYCKHOM  KBaJIU(UKAIIMOHHOM pabOTBl M MOXET TPOBOAUTHCA B  HAy4yHO-
UCCIIEI0BATEIILCKOM (hopMaTe.

[IpennumuiomMHas mpakTHKa MPOXOJUT B HAy4YHBIX J1a00OpaTOpUiX, TEXHOJIOTHYECKUX
HoJpa3/eNieHus X, NTHPOPMAITMOHHBIX LIEHTPaX HAayYHO-HCCIIEeI0BATEIbCKONW OpraHU3aIllMK WA B
nabopatopusx kapeapsr XBOP um. JI. 1. Menneneesa.

CTyneHTbl 3HAKOMSATCS ¢ TeKyllel paboToii 1adopaTopuu, OCBAaUBAIOT METOJbI CHHTE3a,
aHaJM3a, UCCIE0BaHUsl CBOMCTB MaTepuajoB COBPEMEHHOW SHEPreTUKU, OMHUPAsACh Ha OMBIT U
HaBBIKM TPUOOPETEHHbIE NPU OCBOCHUM IUCLUUIUIMHBI «Y4eOHas Hay4HO-HCCIEOBATEIIbCKas
paboThI», MPUOOPETAIOT HABBIKM MOUCKA HAYYHO-TEXHHUECKOW MHPOpMAIK U paboThI ¢ 0a3amMu
JAHHBIX, TPOBOAAT HKCIEPHUMEHTAIbHBIE HCCIEIOBAaHUA W MCIBITAaHUS B COOTBETCTBUHU C
yrBepkaeHHor Temoil BKP, ygacTByroT B 00paboTKe pe3ysIbTaToB MCCIIEIOBAHUS U MOATOTOBKH
UX K IMyOJIMKAIIHH.

Bo Bpems npoxoxaeHus NpeaauIiIOMHON IPaKTUKKU CTYACHTBI COOMPAIOT MaTepHallbl 1O
TEMaTHKE BBIMTYCKHOW KBAIM()UKAIIMOHHOW pabOThl, aHATM3UPYIOT UX, HAMEYAalOT OCHOBHBIC
HaNpaBJIEHUs U 337a4u paboThl, BbIpa0aThIBAIOT METOAOJIOTHIO PELICHHS 3TUX 3a/1a4.

KonkpetHoe coiep:kaHue NMPEeATUINIOMHOM MPAKTUKH ONPEAESIeTCS HHIUBUAYATIbHBIM
3aJJaHUEeM CTY/IeHTa C Y4ETOM HHTEPECOB M BO3MOKHOCTEN OpraHu3alluii, /1€ OHA BBHIIIOJIHSAETCS.

WupuBuayanbHOE 3aaHue pazpadaThiBaeTcsl MO NPOQHII0 CIEHUATbHOCTH B CTPOTOM
COOTBETCTBUU C TEMOU BBITYCKHON KBATU(MUKAITMOHHOW PaOOTHI CIICITUATHCTA.

4. O0beM yueOHOW JUCUMIIJIMHBI

Bcero
Bunp! yaeOHOM paboTh B 3ayer. B akajeM. gacax
CANHHNIIax
O0mast Tpy10eMKOCTh JUCUMILIMHBI 10 y4eOHOMY
24,0 864
TUIAHY
IIpakTnyeckas padora (I1P), B Tom uncie: 12,0 432
Brinonnenue MOJIY4YCHHOT'O 3a1aHus Ha 12.0 432
IPEUIIOMHYIO IPAKTUKY ’
CamocrosiTesqibHAs paboTa 12,0 432
Bua uToroBoro KOHTpoOJIA: 3a4eT ¢ OLEHKOM
Bunbr yue6HOM paboThI Bcero
B 3ayer. B actpoH. yacax
CANHHNIIax
O0mast Tpy10eMKOCTh JUCUMILIMHBI 10 y4eOHOMY
24,0 648
TUIAHY
IIpakTnueckas padora (I1P), B Tom uncie: 12,0 324
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Brimonaenue IMMOJIYYCHHOI'O 3aaHusAd Ha

12,0 324
IPEAJUILUIOMHYIO IIPAKTUKY

CamocrosiTesibHast padoTa 12,0 324

Buj TOroBOro KOHTPOJIA: 3a4€T ¢ OLEHKOI

4.4.5. I'ocynapcTBeHHasi HTOrOBasi aTTecTanus 3alMTa BHINYCKHON KBAJIM(PUKAIMOHH 0
padoThl, BKJIWYAA MOATOTOBKY K Mpoueaype 3ammThl 1 npoueaypy 3ammthl (b3.5.01)

1. Heab rocynapcTBeHHOM HMTOrOBOM ATTECTAMM — BBISIBICHHE  YPOBHSA
TEOPETHUUYECKOM U TMPAKTUYECKOW TMOJArOTOBICHHOCTH BBIMYCKHUKA BYy3a K BBINOJIHEHUIO
npoeCCHOHANIBHBIX 3a7jad W COOTBETCTBUS €ro moAroToBku TpedoBanmsiMm PI'OC BO mo
creuuanbHocT 18.05.02 Xumuueckass TEXHOJIOTHS MaTepHUaIOB COBPEMEHHON 3HEPreTUKH,
cneruanuzanus Nel «PaauannonHas XUMuUs U paJualiiOHHOE MaTepHAIOBEICHUE).

2. B pe3yabTare rocyaqapcTBeHHOH HWTOIOBOH AaTTeCTAMH O0y4YalLIUHCHA 110
NnporpaMMe crneuMaJInuTeTa J0JKeH:
obnadamys CIEAYIOIIUMU KOMIIETCHIIUAMU:

OOIIEeKYIBTYPHBIMHU, 0O0MIENPO(ECCHOHABHBIMU, NPO(ECCUOHATBLHBIMU | CIICIIMAILHBIMU
npohecCHOHANFHBIMA ~ KOMIICTCHIIUSAMH, T[EPEUMCICHHBIMU B paslene 3  HacTosIen
00111600pa30BaTEILHON MTPOTPaAMMBI.

3namo:

— NOPSAZOK OpraHu3allvy, IUIAHUPOBAHUS M MPOBEIEHUS HAyYHO-UCCIIEIOBATEIbCKUX padoT C
UCIIOJIb30BAaHUEM TIOCTEIHUX HAYYHO-TEXHUYECKUX JOCTHKEHHH B 00JAaCTM XUMHUYECKOU
TEXHOJIOTMHM MaTepHUaJIOB COBPEMEHHOM 3HEPreTUKY;

— METOJbl CHHTE3a U HCCIEAOBaHUSA (U3UKO-XUMHUECKUX, (PU3MKO-MEXaHMYECKHX CBOWCTB
MaTepHaioB COBPEMEHHON YHEPTeTUKH;

— COBpEMEHHBbIE€ HayuyHble TEHICHIMM pa3BUTHA B OOJACTH XUMHUYECKOH TEXHOJIOTUU
MaTepuaioB COBPEMEHHOMN SHEPIreTUKH;

— OCHOBHBIE TEXHOJOTMYECKHE mporecchl A(PQPEKTUBHOIO M OE30HaCHOTO MONYyYCHHUS
MaTepuaioB COBPEMEHHOMN YHEPIeTHUKH.

Ymems:

— CaMOCTOATEJIbHO BBIABIATH IEPCHEKTUBHBIE HAMpaBICHHUS HAy4YHBIX HCCIEIOBaHUM,
00OCHOBBIBAaTh AaKTyaJbHOCTb, TEOPETHUYECKYI0 M MPAKTUYECKYI0 3HAYUMOCTh MPOOJIEeMBbl,
MPOBOJNUTH IKCIEPUMEHTAIBHBIE HCCIICIOBAHUS C HCIIOJNB30BAaHHEM COBPEMEHHBIX MPHOOPOB,
AQHAIM3UPOBATh M HHTEPIPETHPOBATH IOIYYCHHBIE PE3YJIbTaThl, MOArOTAaBIMBATH OTYETHI U
MyOIMKAIUK O Pe3yIbTaTaxX UCCIICOBAHMUIA,

— OCYILECTBJIATh MOUCK M aHAIU3 HAayYHO-TEXHHUYECKON MH(popManuu B 00JIaCTH XUMUYECKOU
TEXHOJIOTMM MaTepUajioB COBPEMEHHOW SHEPreTUKU C IEJIbI0 HAyYHO-NPAKTUYECKOU U
MaTEeHTHON NOAACPIKKU MPOBOJUMBIX UCCIIETOBAHMIA;

— NPUMEHSTH 3HAHUS [0 XMMUU U TEXHOJIOTMM MAaTE€pPUAlIOB COBPEMEHHOM PHEPreTUKH U UX
OT/IENIbHBIX KOMIIOHEHTOB JJISl YIIPABIEHUS TEXHOJIOTHYECKUM IMPOILIECCOM, ITPOTHO3UPOBAHUS U
pPEerylIupoBaHMs OCHOBHBIX IKCIUTYaTallMOHHBIX CBOMCTB, MOCTAHOBKHU 3a/1a4 110 UCCIIEJOBAHUIO U
MPOEKTUPOBAHUIO TEXHOJOTHH HOBBIX MaTEPUAIOB COBPEMEHHOM SHEPreTUKY;

Braoemy:

— METONOJOTHEM M  METOAUMKOW IPOBENCHUS HAy4YHBIX HCCIICIOBAHWM; HAaBBIKAMH
CaMOCTOSITEIbHOW HAYYHOU U UCCIIEA0BATEIILCKOW pabOTHI;

— HaBbIKaMU Pa0OTHI B KOJUICKTHUBE, IJIAHHPOBAHHS M OPTraHU3alUU KOJUICKTUBHBIX HayYHBIX
UCCJIEI0BAHMI; COBPEMEHHBIMU METOJAMH UCCIIECOBAaHUS U aHAJIM3a MAaTepUaIOB COBPEMEHHOM
SHEPreTUKU;

— HaBbIKaMHU MPOBEJICHUS UCCIIEIOBAHUN MaTepUaIoB COBPEMEHHOMN SHEPreTUKH, UX UCTIBITAHUMA
U KOHTPOJIS TapaMeTPOB TEXHOJOTUYECKHUX MPOLIECCOB UX MOTYUYECHHUS;
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— HaBBIKAMHU  BBITIOJIHEHUS HMHXKEHEPHBIX  PACUETOB, OOECHEYMBAIOIINX IMPOBEIACHUE
CYILIECTBYIOIIETO TEXHOJOTHYECKOTo TMpollecca WM BHECEHHS B HEro HeO0OXOIMMBIX
JIOTIOJTHEHU Y U3MEHEHHUM.

3. KpaTkoe coaep:xaHue rocy1apcTBeHHOM UTOr0OBOM aTTeCTAlUMN

locynmapcTBeHHass UTOTOBasi aTTecTals OOYYaIOIMIMXCS MO MpOorpaMMe CrelHaTuTeTa
MPOBOJIUTCS B (popMe 3aIUTHl BHIMYCKHOW KBanmupukarmonHo pabdotsl (BKP) — mumimomHoM
paboThl WM JUIIOMHOTO MPOeKTa. ['ocyaapcTBEHHAss UTOTOBask arTecTalus B (GopMe 3allUThI
BKP npoxomutr B 11 cemectpe Ha 0a3e 3HAHWA, MOJYYCHHBIX CTYJACHTAMH TPU HU3y4ECHUU
JucHuIuInH  crienrabHOCTH 18.05.02 Xumudeckass TEXHOJOTHS MaTepuajioB COBPEMEHHOM
SHepreTuky, crenuanuzamnus Nel «PaguanyonHas XUMust 1 paJualliOHHOE MaTepUaIOBEICHUE)
locynapcTBeHHast UTOTOBasI ATTECTAIMS OOYYAIOIIMXCS TI0 TPOrpaMMe CIICIIUATUTETa — 3aIUTa
BBITTYCKHON KBaJM(PUKAIMOHHON pabOThl MPOBOJUTCA TOCYAAPCTBEHHOW HSK3aMEHAIIMOHHON
komuccueil. KouTponp 3HaHuit oOywaromuxcs, MOaydeHHbIX 1pu ocBoeHun OOII,
ocyIiecTBisieTcs myreM nposeaeHus 3amuTbl BKP u npucBoenus kpanudukanuu «MHKXEHEP».

4. Oobem 'HA

[Tporpamma oTHOCUTCS K 0a30BOM YacTH y4eOHOTo IiaHa, K 070Ky 3 «l ocymapcTBeHHast
utorosas arrectaius» (b.3.5.01) u paccuntana Ha cocpeJOTOYEHHOE MTPOXOKICHUE B CEMECTPE
(6 xypc) obyuenust B oobeme 216 u (6 3ET). [IporpamMmma mpeamnosaraet, 9to oOydJaroniuecs
UMEIOT TEOPETUYECKYI0O U MPAKTUYECKYIO MOATOTOBKY B OOIACTH XHMHYECKOW TEXHOJIOTHU
MaTepuaioB COBPEMEHHOMN YHEPIeTHUKH.

Bcero
Bunbr yue6HOM paboThI B 3ayer. B akanmeM. gacax
€IMHULIAX
O0mast Tpy10eMKOCTh JUCUUILIMHBI 10 y4eOHOMY 6.0 216
MJIaHy ’
IIpakTnyeckas padora (I1P) 3,0 108
CamocrosiTesibHast pabora 3,0 108
Bua uToroBoro KOHTpoJIf: I'naA
Bunsl yueOHoii paboTh Bcero
B 3ayer. B actpon. gacax
€MHUIIAX
O01mas TpyA10eMKOCTh AU CHUIIMHBI 110 Y4eOHOMY 6.0 126
JIaHY ’
IIpakTnyeckas padora (IIP) 3,0 81
CamocTosiTesibHast padboTa 3,0 81
Bua uToroBoro KOHTpoJIA: THA

4.4.6 ®axkyJIbTaTHBbI

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIJINHBI
«['paxnanckas 3amura B Ype3BblyaiiHbIX cutyanusax» (OTH.B.01)

1. leap AUCHMIUVIMHBI - TOATOTOBUTH CTYJIEHTa K OCMBICIEHHBIM MPAKTUYECKUM
JNEHCTBUSAM IO 00ECNeYeHHI0 CBOEil 0e30MacHOCTH W 3alllUThl B YCIOBUSX BO3HUKHOBEHUS
Ype3BbIYAITHOM CUTYallMK MPUPOIHOTO, TEXHOTEHHOTO M BOGHHOTO XapaKTepa.

2. B pe3yabrare wuU3yYeHUH JUCHMILIMHBI OOyYalOIIMICST MO MNporpamMmme
CIENHAINTETA T0JIKEeH:

001a0amb CIETYIONTUMA KOMITETCHITUSMU:
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- CIOCOOHOCTBIO  HCIIOJIb30BaTh ~ HOPMATHMBHBIE  MPABOBbIE  aKThl B CBOCH
poeCCHOHANBHON JIEATEILHOCTH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K COOJIIOJICHHUIO
npaB u o0s13aHHOCTEN rpakaanuHa (OK-9).

3namo:

- XapaKTepUCTHKU TPUPOIHBIX OCJCTBHIA, TEXHOTEHHBIX aBapuii W  KaTacTpod Ha
paaMalMOHHO, XUMHUYECKHU U OMOJIOTUYECKH OMACHBIX 00bEKTax, mopaxarouue GakTopbl APYyrux
OITaCHOCTEI;

- OCHOBBI BO3JCHMCTBHSI ONAcHBIX (PAKTOPOB 4YPE3BBIYANWHBIX CHUTyallMii Ha 4YeloBeKa U
MPUPOJIHYIO CPENy, NOMYCTUMBIE MPEEIbHbIE KPUTEPUU HETATUBHOIO BO3/ICUCTBUS;

- Mepsl 0Oe30macHOr0 TOBEACHHUS TMpU MpeObIBAHUM B pailoHax (30HaX)  IMOXKAPOB,
PaAMOAKTUBHOTO, XUMHUYECKOTO U OMOJIOTHYECKOT0 3arpsi3HEHMS;

- CImocoObl M CpeAcTBa 3allUThl 4YEJIOBEKa OT BO3ACHCTBUA MOpa)xaromux (aKTOpoB
Ype3BbIYATHBIX CUTYAIIUI TPUPOJHOTO, TEXHOTEHHOI'O U BOEHHOT'O XapaKTepa.

Ymemu:

- HCHOJIb30BaTh  CPEACTBA 3allUThl OPraHOB [IbIXaHHMS M KOXKH, MEAUIMHCKUE IS
CaMO3alllUThl U OKa3aHUS MOMOUIH IPYTUM JIFOJISIM;

- IPUMEHSTh TEPBUYHBIC CPEACTBA TMOXKAPOTYIICHUS IS JIOKATU3allMd U TYIICHUS T0XKapa,
BO3HHKIIIETO B ayIUTOPUH (JTaOOpaTopun);

- OKa3bIBaTh ceOe W JAPYrUM MOCTPATABIIMM MEIUIUHCKYIO TOMOIIb C HCIOJIb30BAHUEM
TaOeNbHBIX U MOJPYYHBIX METUIIUHCKUX CPECTB.

Braoemy:

- mpuéMaMu TPOBEJACHUS YACTUYHOW CAaHUTApHOW OOpaOOTKU MPHU BHIXOJIE U3 pailoHa (30HBI)
PaAMOAKTUBHOTO, XUMHUYECKOTO U OMOJIOTHYECKOTO 3arpsiI3HEHUS (3apaKeHusl);

-- crocobamMu U TEXHOJIOTHSIMH 3aIIUThI B UpE3BbIUAHHBIX CUTYAIUSIX.

3. Kparkoe comepxkanue Q1 CHUNIHHBI

1. OnacHoctu mpupogHOoro xapakrepa. CTuXuMiHBIC O€JICTBUSA,  SBICHUS TPUPOIBI
Pa3pyIIUTEIbHOW CUIIBI - 3EMJIETPSICEHUSI, HABOJHEHUs, CEJIEBbIE MOTOKH, OMOJI3HU, CHEKHBIE
3aHOCHI, U3BEP)KEHUE BYJIKAHOB, 00BAJIbL, 3aCYXHU, yparaHbl, OypH, Moxaphbl.

2. OmacHOCTH TEXHOT€HHOTO XapakTepa. ABapuu W KaracTpo(bl Ha paJualiOHHO
OITaCHOM OOBEKTe, XUMHMYECKH OITACHOM OOBEKTE, OHOJOIHYECKUd OIIACHOM OOBEKTEe, Ha
TpaHcmopTe  (OKEJIE3HOJOPOKHOM,  aBTOMOOWIIBHOM,  PEYHOM,  aBHAIIMOHHOM),  Ha
TUAPOCOOPYKEHUSAX; HA KOMMYHAJIBHBIX CHCTEMaX XKU3HEe0OeCeueH s .

3. OmacHOCTH BOEHHOTO Xapakrtepa. [IpuMeHeHHe OpyXKus MacCOBOIO MOPaKEHHS
(ssmepHOTO, XMMHYECKOTO, OWOJIOTHYECKOTO), OOBIYHBIX CPEACTB C  3aKUTaTeIbHBIM
HAIMOJIHEHUEM, HOBBIX BHUJOB OpPYXHUS. 30HBI 3apaX€HUs OT CPEJICTB MOPAKEHUS U HX
BO3/ICIICTBHE HAa HACEJIIEHUE U OKPYKAIOIIYIO MPUPOTHYIO CPENY.

4. Tloxkapnast 0€30MaCHOCTh — COCTOSHUE 3allUIICHHOCTH HACEICHUS, HMYIIECTBA,
oOmiecTBa W rocyaapcTtBa OT moxapoB. [lokapHas omacHOCTh (NMPUYMHBI BO3HUKHOBEHUS
IIO’KapOB B 3JIaHUSX, JIECHBbIE MOXapbl). Jlokanuzanus U TymeHue noxkapos. Ilpocreitmue
TeXHUYECKUE cpeacTBa noxkapotymienus (oraetymmutenu Ol -8, OY-2) u npaBuiia moip30BaHUS
UMU.

5. KoMrutekc MeponpusiTUil TpakIaHCKOM 3allMThl HACEICHUS.

OnoBemenne u wuHDOpPMHpPOBAHHE HAceICHHUs 00 omacHocTu. [IpuHsATHE HaceleHHueM
curHanoB omnoBemeHnus («Baumanue Bcem!», «BosmymHas TpeBoray, «PammanuoHHas
OMMACHOCTHY, «XHUMHUEcKas TpeBora», «OT0O ONMacHOCTH») W TOPSAIOK ACUCTBHUS TIO HUM.
OBakyalysi HaceJeHHs U3 30HbI omacHOCTH. CrocoObl 3Bakyallud ODKCTpEHHas SBaKyalus
CTYJIEHTOB U3 ayJJUTOPUH MPU BOSHUKHOBEHUU TOXKAapa.

CpencrtBa nHIUBHIYyaIbHOM 3amuThl opranoB apixanust (I'TI-7, I'TI-7B, TITI-9, P-2, V-
2K, PIIA-1, PIIT-67M, PVY-60M, «®enukcy, I'’/I3K, AT, AI1T-3, TI3Y-K, UI1-4M, UII-5, UIT-
6, KUII-8), koxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeaUITMHCKHIE CPEICTBA 3AIIUTHI .

CpencTBa KOJUIGKTMBHOM 3alllUThl HaceneHus. Ha3zHaueHue,  3auiuTHbBIE CBOWMCTBA
yoexum.  [IporuBopammanmonusie ykpbeiTus (IIPY, momseMHble memexomHbie IMEepexobl,
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3aryy0JeHHBIE CTAaHIMM METPOIIOJIUTEHA), IIPOCTENIINE YKPBITHS (TpaHLIEH, OKOIIbI,
nepekpeIThie menn). [IpaBumna 3anaTust yoexxuIa.

6. OxazaHue INepBOl MEAMIMHCKOW MOMOIINM MPU OXKOraX, PaHEHUSAX, 3apaKEHUsX.
[TpoBeneHne yacTUYHON caHUTApHON 0OpPaOOTKU KOKHBIX IMOKPOBOB YEJIOBEKA MPHU BBIXOJE U3
30H paJMOAKTHBHOTO, XMMHUYECKOTO M OHMOJIOTMYECKOrO 3apa)KeHus (3arps3HeHus), U3 30H
MOKapOoB.

7. JIukBuanus MOCIEACTBUN Ype3BbIYaHOM CUTyalUH. PaguanuoHHas M XMMHUYECKas
pa3BeqKka odvara MopakeHHs (3apaxeHus). ABapuiiHO-cmacaTelbHble padoThl. CrenuaibHas
00paboTKka TEXHHUKH, MECTHOCTH, OOBEKTOB (JIe3aKTHBaIUs, Jera3aius, JAe3UH(EKIns,
JI€3UHCEKIINA

8. OKcTpeHHas »5BaKyallMs W3 ayIuTopuu (1abopaTopuu) B YCIOBHSX IMOXKapa,
pPaaMalMOHHOTO, XUMUYECKOT0, OMOJIOTHUECKOT0 3arpsi3HEHUs TEPPUTOPUU C HCTIOIb30BAHUEM
npocreiimux cpeacts 3amuthl («dennker, I'I3K, nporusorasa I'TI-7 ¢ AI1I-3).

4. O0beM yueOHO# JUCUMIIJIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akazmem.
CANHHNIIax qacax
O01mast Tpy10eMKOCTh JUCHMILIMHBI 10 Y4eOHOMY IJIAHY 1 36
AyIMTOpHBIC 3aAHATHS: 0,44 16
Jlexumm (Jlek) 0,44 16

[Ipaktnueckue 3ansatus (113) - -

JlaGopaTopHbie pabOTHI - -

CamocrositesabHas padora (CP): 0,56 20
Buja koHTpoOJISi: 3a4eT / IK3aMeH 0,0 3aver
Bunsl yueOHoii paboTh B 3aueTHbIX B actpon.
eIMHULIAX qacax
O0mas TpyA0eMKOCTh JMCHMILIMHBI 10 Y4eOHOMY IIAHY 1 27
AyIMTOpPHbIE 3aHATHS: 0,44 12
Jlexuunu (Jlek) 0,44 12

[Ipaktnueckue 3ansatus (113) - -

JlaGopaTopHbie pabOTHI - -

CamocrositesbHas padora (CP): 0,56 15

Bua koHTpoOJIA: 3aueT / IK3aMeH 0,0 3a4er

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIJIMHBI
«IlepeBoa HayYHO-TexHU4YecKO JuTepaTtypbl» (PT.B.02)

1. Heab AUCHMNIMHBI — NPUOOPETEHHE 00YYAIOIMMHUCS 001Iel, KOMMYHUKATUBHOU U
npodecCHOHANbHOM KOMIETEHUUH, ypOBEHb KOTOPBIX HA OTHENbHBIX JTanax sI3bIKOBON
MOJTOTOBKH TO3BOJISIET BBITIONHATH pPa3IMYHbIe BUIBI MPO(EecCHOHAIBHO OPHUEHTHPOBAHHOTO
MepeBo/ia B MPOU3BOJICTBEHHON U HAYYHOH JEATEIbHOCTH.

2. B pe3yJibTare H3y4eHHus AUCHUILUIMHBI 00y4YalouIuiicss Mo mporpamme
CIeNNATUTETA JOJIAKEH:

061a0amp CIEIYIOIUMU KOMIETCHITHSIMH:

- CIIOCOOHOCTHIO K TPO(heCCHOHATTEHOMY OOIIEHUI0 HA MHOCTPAHHOM SI3bIKE, K TTOJTYYCHHUIO
uHpopManuu u3 3apyoexHbIX UCTOUHUKOB (OK-6).

3namo:

- OCHOBHBIE CTIOCOOBI TIOCTHKEHHUSI YKBUBAJICHTHOCTH B TIEPEBO/IC;

- OCHOBHBIE TIPUEMBI NTEPEBOJIA;

SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKITUH SI3bIKA KAK CUCTEMBI;

- JIOCTaTOYHOE [UIsl BBIMOJHEHHS TEpeBOAa KOJMYECTBO JIEKCUYECKUX EAMHHIL,
(b pa3eonoru3MoB, B TOM YHCIIE COIUATBHBIX TEPMHUHOB U JTMHTBOCTPAHOBETUECKUX PEaIUii;
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Ymemy:

- IPUMEHATh OCHOBHBIE TPUEMBI IIEPEBOA;

- OCYIIECTBIISAITh TNHUCBMEHHBI MEPEeBOJ C COOJIIOJCHHEM HOPM JIEKCHYECKOMH
9KBHUBAJIEHTHOCTH, COONIOCHUEM I'PaMMaTHYECKIX, CHHTAKCUYECKUX U CTUIIUCTHYECKUX HOPM;

- 0(OpPMIISATH TEKCT TIEpEBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYIIECTBISITh MEPEBOJl C COONIOJIGHHEM HOPM JIEKCHUECKOH HSKBHBAJIEHTHOCTH,
COOJIIOJICHHEM TPaMMAaTHYECKUX, CHHTAKCUYECKUX M CTHIMCTUYECKHX HOPM TEKCTa IMepeBoja U
TEMITIOPAJIBHBIX XaPAKTEPUCTUK UCXOJHOTO TEKCTA;

Braoemy:

- METOJUKOW MpeAnepeBOUECKOr0 aHaliu3a TEeKCTa, CIOCOOCTBYIOIIEH TOYHOMY
BOCIIPUSITUIO HCXOJHOTO BBICKA3bIBAHUS;

- METOAMKOM MOJArOTOBKM K BBIMOJHEHHUIO NEPEBOJAA, BKIIOYAsl MOUCK HHGPOpMAIUU B
CIIPaBOYHOM, CIIELUATILHOM JINTEPAType U KOMIIBIOTEPHBIX CETSX;

- OCHOBAaMH CHCTEMBI COKPAIICHHOW MTePEBOAYECKON 3aIIMCH TP BBINOJHEHUHN NIEPEBO/A;

- OCHOBHOM MHOS3bIYHOM TEPMUHOJIOTUEN CIIEHUAIBHOCTH,

- OCHOBaMHM peepUpOBaHHS U aHHOTHUPOBAHHUS JIMTEPATYPHI 10 CIEIUATBEHOCTH.

3. KpaTkoe cogep:kaHue TUCHUNIHHBI

Brenenue. Ilpenmer u ponbs mepeBoja B COBpeMEHHOM oOmiecTBe. PazmuuHbie BHIIBI
nepeBojia. 3a1auM U MECTO Kypca B IOATOTOBKE OaKajaBpa TEXHUKH U TEXHOJIOTHH.

Mooynw 1: Ilepeeoo npednosicenuti ¢ eudoepemennvimu ghopmamu Indefinite, Continuous.

1.1. CpaBHeHue nopsika CiIOB B aHIVIMHCKOM M PYCCKOM IHpeioxeHusx. llepeBon
IIPOCTOTO NMOBECTBOBATENBLHOTO MPEI0KEHUS HACTOSIEro, OyAyIIero U MPOLIeIIero BpeMEHH.

OcoOeHHOCTH TIepeBOAAa BOMPOCUTENBHBIX W OTPUIATEIBHBIX MPEAIOKCHUNA B
Pa3JINYHBIX BPEMEHAX.

1.2 TlepeBox mpemnoxxenuit Bo Bpemenax Indefinite, Continuous. UteHue u nepeBoj 1o
teme "HanoTtexHomorus".

Mooyns 2. Ilepegod npednodiceHutl ¢ ucCnoiv3osanuem euoospemenHvlx gopm Perfect,
Perfect Continuous

2.1. TlepeBom mpemnoxenuit Bo Bpemenax rpynmn Perfect, Perfect Continuous
(yTBepauTEIbHBIC, BOIPOCUTEIIBHBIC U OTpUIIATeIbHBIE (PopMbl). OCOOCHHOCTH YMOTpeOIeHUS
BCIIOMOTATEbHBIX TJ1arojioB.

2.2 IlepeBonm cTpagaTenbHOro 3ajora. TpyaHble Ciaydaw MEpeBOJla CTPaJaTEIbHOTO
3aJIora.

Utenue u nepeBoj TEKCTOB 10 TeMe "Hayka u HaydHble MeTObI". AKTUBU3ALUS JICKCUKU
MPOYUTAHHBIX TEKCTOB.

2.3. TlepeBoa npuaaTouHbix npennoxeHui. [Ipunarounsie noiexamue. [Ipuaarounsie
ckazyemble.  Ilpuwmarounsie  ompenenutenbHble.  [Ipugarodneie  0OCTOSTENBCTBEHHBIE,
MPUAATOYHBIE TONOJHUTEIIbHBIE.

2.4. Tumsl yCIOBHBIX NPEJIOKEHHM, MpaBUia U OCOOCHHOCTU MX mepeBona. Ilpaktuka
NIepeBO/IA HA pUMeEpax TeKCTOB « Hanomamepuanvly, « Xumuueckas mexuonocusiy.

2.5. llepeBox mNpeAsioKEHUN C Y4YETOM IIpaBWJIa cOrjacoBaHus BpeMeH. llpsamas u
KOCBEHHAs peYb.

2.6. PaznuuHble BapuaHThI IEPEBOAA CYIIECTBUTEIBHOTO B IIPEAIOKEHUH.

2.7. MopnanbHbBI€ Tarojabl ¥ 0COOCHHOCTH UX TiepeBoa. Pa3BuTre HaBBIKOB MEPEBO/Ia 1O
temam «Hayka 3aBTparinero aus», «HanopoOOThI».

2.8. CnienimanpHasi TEpPMHUHOJIOTHSA 110 Teme «JlaGopaTopusiy.

2.9. Coxkpamenusi. OcoOeHHOCTH UX MepeBojia. Pa3BuTre HABBEIKOB NIEPEBOIa HA IPUMEPE
TEKCTOB 10 TeMe «JlabopaTopusi, UBMEPEHUS B XUMHUI.

Mooyne 3. Ocobennocmu nepesooa NpeonodceHull ¢ UCNOIb308AHUEM HENUYHBIX POopM
enazona.

3.1. Hemnunsie dopmel raarona. Muduuutus (HeonpenenenHas ¢opma riarona). Pomb
MH(GUHUTUBA B IPEUIOKEHUH U BapUAHTHI IIepeBO/ia Ha pycCKui sA3bIK. [IpuyacTus u repyHaui.
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3.2. NuduautuBHeie 000poThl. OOGOPOT [OMONHEHHE ¢ HH(PUHUTHUBOM. BapuaHTbI
MepeBoJia Ha pycCKui A3bIK. TepMuHoiorus no teMe "CoBpeMeHHbIE TEXHOJIOTUu ",

3.3. O6opor mnomiexamiee ¢ WHOUHUTHBOM. PasnuuyHble BapHaHTBl MNEPEBOJA.
TepMunosorus mo TeMe "XuMudeckass TEXHOIOru'".

3.4. IlepeBoa mpUYacTHBIX 000POTOB. AGCOMIOTHBINA MpHYacTHBIE OOOPOT M BapUaHTHI
nepeBojia. PazBuTue HaBbIKOB nepeBoaa no remaM "Hanorexnonorun", «HaHnoyctpoiicTBay.

4. O0beM y4eOHOH JUCHUILINHBI

Bunsl yueOHoli paboTh B 3auetnsix | B akagem.
€IMHULIAX qJacax
O0mas TpyA0eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY IIAHY 4,0 144
AyIMTOpPHbIE 3aHATHS: 1,78 64
Jlexuunu (Jlek) - -
[Tpaxtuueckue 3ausatus (113) 1,78 64
JlaGopaTopHbie pabOThI - -
CamocrositesbHas padora (CP): 2,22 80
Bua koHTpoOJA: 3aueT / IK3aMeH 0,0 3a4er
Bunbr yue6HOM paboThl B 3auetHbIX B actpon.
€ IMHUIIAX gacax
O01as TPYA0€eMKOCTh U CHUIIMHBI 110 Y4e0HOMY TUIaHy 4,0 108
AyIMTOpHBIC 3AHATHS: 1,78 48
Jlexmm (Jlek) - -
[Tpaxtuueckue 3ausatus (113) 1,78 48
JlaGopaTopHbie pabOTHI - -
CamocrositesbHas padora (CP): 2,22 60
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ayer
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5. TPEBOBAHMS K YCJIOBUAM PEAJIN3AIIUU TPOT'PAMMBI CIIEHTMAJIMTETA

5.1. TpeGoBaHusi K KaApoBOMY 00ecre4eHUI0

KanpoBoe obecnieuenre mporpaMMbl CTICIIHAIMTETa COOTBETCTBYET TpeboBaHusiM OI'OC
BO:

— peanu3anysi IporpaMMmsbl ClieHUaINTeTa 00eCleynBaeTCsl PYKOBOIALIMMU U HAy4YHO-
MEeIarorn4ecKUMU  PabOTHUKAMHU YHUBEPCUTETA, a TakkKe JIHMIAaMH, TPUBICKAEMbIMH K
peanu3anyy TOporpaMMBbl  CIIEHUAJIMTETa Ha YCIOBUSAX TI'Pa)JIaHCKO-IPAaBOBOTO JOrOBOpA,
KBaJTU(DUKAIIHS KOTOPBIX COOTBETCTBYET KBTU(DUKAITIOHHBIM XapaKTePUCTHKAM,
YCTaHOBJEHHBIM B ENMHOM KBadM(pUKAIMOHHOM CIPAaBOYHHMKE JIOJDKHOCTEH DPYKOBOAUTENEH,
CIEIHMAICTOB W CIyXamux, pasznen «KamudukarmoHHble XapaKTEPUCTUKH JIOJKHOCTEH
pyKOBOJUTENEH M CHEIUAJIKWCTOB BBICHIETO0 MNPO(ECCHOHATBFHOTO U JIOTOJHUTEIBHOTO
npogecCuoHaIbLHOTO 00pa3oBaHU, YTBEP)KICHHOM MIPUKA30M MunucrepcTBa
3IPAaBOOXPAHECHUSI M COLMAIbHOTO pa3BuTusa Poccuiickoir @enepauun ot 11 suBaps 2011 r.
Ne 1H (3apeructpupoBan MunucrepcrsoM Octuunn Poccuiickoit ®@enepannn 23 mapra 2011 r.,
Ne 20237) u nmpodeccroHanbHBIMU CTaHAAPTAMH (IIPU HATHYUH );

— JIOJNsl IITATHBIX HAYyYHO-TIENArOTMYeCKUX pabOTHUKOB (B TMPUBEACHHBIX K
LEJIOYHMCIICHHBIM 3HAYEHUSAM CTABOK) COCTaBisieT — O6osiee 70 MpOIIEHTOB OT OOIIEro KOJIMYecTBa
HAY4YHO-TIEJIAarOTHYECKUX paboTHUKOB yHuUBepcuTera; 100% 0T HaydHO-TIEAarorMyecKuX
paboTHUKOB Kadeapbl Xumuu 6blcOKUX IHEPZUIl U PAOUOIKOI02UHU, PEATTUIYIOIIEH TporpaMmMy
no crneuudanuzaumu — 180502 Xumuueckas mexnonocuna mamepuanoe Cco6peMeHHOu
IHepzemuKu

— JI0JI1 Hay4YHO-NIEJarOrMYeCKHX paOOTHUKOB (B NPUBEIACHHBIX K IEJIOYUCICHHBIM
3HAYCHHUSIM CTaBOK), MMEIOIMX 00pa3oBaHME, COOTBETCTBYIOIIEE MPOPUIIO TMpPErnoaBacMon
JTUCLUUIUIMHBL (MOAYIIs), B OOILIEM YHCIIe HAYYHO-TIEAATOTHYECKUX PaOOTHHKOB, PEaln3yIOIIUX
porpaMmy cnenuanureTa, cocranisier 100 mpoueHTos.

— JI0JI1 Hay4YHO-NEJAarOrMYeCKMX paOOTHUKOB (B NPUBEACHHBIX K IEJIOYUCICHHBIM
3HAYEHUSIM CTAaBOK), UMEIOIUX YYEHYIO CTENEeHb (B TOM YHCJE YUYEHYIO CTENEHb, IPUCBOCHHYIO
3a pyOexxoM u mpu3HaBaeMyro B Poccuiickoit @eneparun) u (1in) yaeHoe 3BaHue (B TOM YHCIIC
Y4E€HOE 3BaHue, MOyYeHHOE 3a pyOexoM u mpu3HaBaemoe B Poccuiickoit denepanun), B 001em
qycie Hay4YHO-TIEJarorn4ecKux pabOTHUKOB, PEATM3YIONIMX IPOrpaMMy CIEeHUaTUTeTa Ha
Kadenape Xumuu 6vblcokux Inepeuil u paouoIKoaozuu, CoOCTaBiser 0oiee 85 MPOIEHTOB;

— 1oyisi paOOTHHUKOB (B MPHUBEACHHBIX K LEJIOYUCIEHHBIM 3HAYCHHUSIM CTaBOK) U3 UMCIIA
pykoBoguTened W pabOTHUKOB  OpraHW3aluii, JeATENbHOCTh KOTOPBIX CBsI3aHA C
HANpaBJICHHOCTRIO (MpOHIIeM) pealn3yeMOl MporpamMMbl CHEHMaIuTeTa (MMEIOUIMX CTax
paboThl B TaHHOU MpodecCHOHATBHON 00JacTH HE MEHee 3 JIeT) B 00meM 4duciie pabOTHUKOB,
peanu3yomuX IporpaMmy ClielUalInTeTa, COCTABISAET 15 MPOIECHTOB.

—  CpEIHEroJoBo€  YHCIO MyOJNMKAMi  Hay4yHO-TIEJAarorM4eckux  paOOTHHUKOB
yHHUBepcuTeTa B pacyere Ha 100 Hay4dHO-TIeJaroruvyeckux paOOTHUKOB (B TMPUBEACHHBIX K
LEJIOYHMCICHHBIM 3HAYEHUSIM CTaBOK) JOJDKHO COCTaBIsTh HE MeEHee 2 B JKypHaiax,
UHJIEKcHpyeMbIX B 0a3ax naHHbIX Web of Science mnu Scopus unn He meHee 20 B ypHanax,
uHACKCUpyeMbIXx B PoccuiickoM WMHIEKce HaydyHOro IIMTHPOBAaHMS, WIM B Hay4YHBIX
PELICH3UPYEMBIX W3JIAHUSIX, ONpEAETCHHBIX B llepeuHe peneH3upyeMbIX H3JaHUHA COTJIACHO
nyHKTy 12 [lonoxkeHus o NpUCYKIEHUU YYEHBIX CTENEHEW, YTBEPKIECHHOTO MOCTAHOBJIECHUEM
[IpaButensctBa Poccuiickoit ®@enepamun ot 24.09.2013 Ne 842 «O nopsake HOpHUCYXKIECHUS
yaenblx crerneHen» (CoOpanme 3akoHomatenbcTBa Poccuiickoit ®denepanuu, 2013, Ne 40, cr.
5074);

— CPEIHETOJ0BOE YHCIIO MyOIMKAIMK HAayYHO-TIEJArOTHYECKUX PAOOTHUKOB Kadeapbl
Xumuu 6vicoKux nepeuil U paouoIKonN02uu, peanu3youei IporpaMMy Mo crenuanu3aniy —
Paouayuonnan xumusa u paouayuonnoe mamepuanogedenue cneuuanbHoctn 180502
Xumuueckaa mexuoa02us Mamepuanos COBPEMEHHOU IHEP2emuKu, B pacueTe Ha OJIHOIO
HAy4YHO-TMEJarornyeckoro paboTHUKA COCTaBISET 3 B JKypHalax, MHIEKCHpPYeMbIX B 0a3zax
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naHHbix Web of Science mnu Scopus winm 7 B KypHasiax, MHAEKcHpyeMblXx B Poccuiickom
MHJICKCEe HAYYHOTO [IUTUPOBAHMUSL.

5.2. MaTepuajibHO-TeXHHYECKOe o0ecreyeHue

MartepuanpbHO-TeXHUYECKass 0a3a  YHHBEPCHUTETAa  COOTBETCTBYET  JEHCTBYIOIIUM
INPOTUBOMOXAPHBIM TpaBWIaM W HOpMamM U OOecHeuyMBaeT NPOBEJCHHE BCEX BHJIIOB
JUACHUIUIMHAPDHOM W MEXKIWCLMUIUIMHAPDHOW  MOATOTOBKHM, IPAKTUYECKOM W HAy4HO-
HCCJIEI0BATEIbCKOW pabOThl 00YJArOIIUXCS, MPETyCMOTPEHHBIX YICOHBIM IIJIAHOM.

[lepeueHs MaTepUaTbHO-TEXHUYECKOTO OOECIEYCHHsI BKIIOYAET B ceOs JICKIIMOHHBIC
yaeOHble ayauTopu  (00OpyIOBaHHBIE  BHUICONMPOCKIIMOHHBIMA  OOOpYJOBaHUEM IS
Mpe3eHTAINIA, CPEJCTBAMH 3BYKOBOCIIPOM3BEICHUS, SKPAHOM, M UMEIOIINE BbIX0oa B MHTEpHET),
MOMEILEHUS JJIsl IPOBEJACHHS CEMUHAPCKUX U MPAKTUUYECKUX 3aHATUN (000pyI0BaHHBIE yueOHON
Mmebenpio), Oubnuoreky (MMelylo padoune KOMIBIOTEpHbIE MeCTa Uil CTY/ACHTOB,
OCHAIIICHHBIC KOMITBIOTEpaMH C JOCTYNoM K 0a3amM naHHbIX W MHTEepHeTr), mabopaTopuu,
OCHAII[EHHBIC COBPEMEHHBIM OOOpYIOBAaHUEM JJISI BBIMIONHEHUS HAyYHO-HCCIIEI0BATEIbCKON
paboThl, KOMIBbIOTEpHBIE Kiacchl. [Ipy HMCMONb30BaHUM SIEKTPOHHBIX WM3JAaHUNA YHHUBEPCUTET
o0ecreunBaeT KaKJOro OOYYaromerocs BO BPEeMs CaMOCTOSTEIBHOW TMOJITOTOBKM pPabOounM
MECTOM B KOMITBIOTEPHOM KJjlacce C BbIXOAOM B MIHTEpPHET B COOTBETCTBUU C TPYAOEMKOCTHIO
W3Yy4aeMbIX TUCIUILINH.

MarepuanpHo-Texaudeckoe obdecrieueHue OOII cienmanuTeTa 1Mo CuenuaIbHOCTH

18.05.02 — Xwumuueckass TEXHOJOTHUS MaTepUaIOB COBPEMEHHON HSHEPreTHUKH, 10
creruanu3anuy - PaauannonHast XuMus 1 paJlalliOHHOE MaTepuasoBeleHuE:

5.2.1. Obopyoosanue, neodxo0umoe 6 06pazo06amenbHOM nPoyecce
— Obopyoosanue 6 1abopamopuu paouoPu3uKu.
Juctumisatop

Konaykromerp KJI-4 Umnysnbe

OIIP cniekrpometp Bruker ER 200D

OIIP cnextpomerp POM-10-40

OIIP cnexrpomerp COIIP2

Namepurens L,C,R mudporoit E7-12

Wzmepurens nodpornoctu E4-4

I'enepatop curnanos ['4-129

Crnekrpodoromerp CD-46 2 mmr.

10 Kucnoponomep Aunon-7041

11. Konaykromerp Annon-7025

— IIpubopul u obopyodosanue 6 1abopamopuu paouayuoHHOU XUMUU.
Cnexrpodmoopumerp «Pmoopar-02 [Tanopamar
Memanka marautHas MSH-300

[TonspumeTp KpyroBou

Cnexrpodoromerp CD-46 2 miT.

Huctumstop J13-10 Becst AR1530

pH-metp

Xpomatorpad KuAKOCTHOH Mummuxpom-6

Tutparop Ikcrept 006

Cnekrpodporomerp CD-56 Cnexrpodoromerp CDP-200
10. AnanuzaTop pa3Mepa 4acCTHIl «aHAJTU3ETTE-22)

11. Turparop «Titroline “KF”»

12. UK-®Dypre cnekrpomerp PCM 1201

13. Hentpudyra OITH-8

14. ®orometp KOK-2

00N U AW~

WX R WD —
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— IIpubopwsi u 060pydo8arue 8 HAYUHBIX 1ADOPaAmMopusx OJisi OnpedeieHUs C80UCMS, CMPOEHUS U
NONYYeHUs  MAmepuanros COBPEeMEHHOU  JHEepeemuKkl, HeoOXO00UMblX 6 paouayuOHHbIX
MeXHON02USX:

entpudyra Micro-220, Becor Vibra AR, T'azoBbiii xpomatorpad Kpucramn-5000, ["azoBbrit
xpomarorpad Kpucramn-5000 ¢ macc-CieKTpoMeTpUYeCKUM — AeTeKTOpoM, JKHIKOCTHOM
xpomarorpad Waters Acquity ¢ JIHOJHO-MATPUYHBIM, (DIFOOPUMETPHUYECKUM U Macc-
CHEKTPOMETPUUECKUM JeTekropamu, Poranuonssiii ucnapurens IKA, Cnexrpomerp OIIP-
10Munn, Cnektpodoromerp C®D-200, McTOUHUK pEHTrEeHOBCKOTO wu3IydeHus Spellman ,
Hcrounuk peHTreHoBcKoro usinydenus PAIL

5.2.2. Yueono-nacnaonwie nocoousn:

KoMmmbloTepHble Tpe3eHTallMd K JIEKIUOHHBIM KypcaM, MaKeThl TEXHOJIOTUYECKUX
YCTaHOBOK.

5.2.3. Komnstomeput, ungpopmayuonno-meneKoMmMyHuUKayuoHHvle cemu,

annapamuo-npozpammHsle U ayouosu3yaibHole Cpeocmea:

IlepcoHanbHble KOMIBIOTEPBI, YKOMIUIEKTOBaHHbIE npourpeiBarensMu CD u DVD,
IMPUHTEPAMH U MPOTPAMMHBIMHU CPEJICTBAMH, B TOM YHUCIIE IporpaMMaMHu il pacyeTa CIeKTPOB
U3ITy4eHUH, IPOEKTOPHI, IKPAHbI; ayJIUTOPUU CO CTAIIMOHAPHBIMU KOMILIEKCAMH OTOOpasKeHUs
uH(GOpPMaLIUKU € JII000T0 AJIEKTPOHHOT'O HOCUTEIS; KOMMMPOBAIbHBIE allllapaThl; JIOKaJIbHAs CETh C
BBIXOZ0M B HTEpHET.

5.2.4. Ileuammnwle u 31eKkmponnvle 00pazosamesbHvle U UHPOPMAUUOHHBLE PECYPChL:

NudopManinoHHO-METOTUYECKIE MaTepHalibl: y4eOHbIE MOCOOWSI 10 JUCHUIUTHHAM
BapHAaTUBHOW YaCTH MPOrPAMMBbI; METOJAMYECKHE PEKOMEHAAIMU K MPAKTUYECKUM 3aHSATHSIM;
DIIGKTPOHHBIC y4eOHBIE W3JIaHUS MO JUCIUIUIMHAM BapUATHBHOW YACTH, HAYYHO-TIOMYJSPHBIC
3JIEKTPOHHbBIE U3JAaHUS.

DneKTpoHHbIe 00pa30BaTeNIbHBIE Pecypchl: KadeapanbHble OMOIMOTEKH 3JIEKTPOHHBIX
U3JJaHUI 0 JUCHUILUIMHAM OCHOBHOM M BAapUaTHUBHOW YacTH; 3JEKTPOHHBIE MPE3EHTAlUH K
paszenam JIEKIIMOHHBIX KypCOB; Yy4eOHO-METOAWYecKHe pa3paboTKH KadeIpbl B 3IEKTPOHHOM
BUJIE.

5.3. YueOHO-MeTOANYECKOE o0ecneYeHne

Jlnst peanu3anuu OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbl IMTOATOTOBKH CIICIIUAIMCTOB IO
crenraibHocTH 18.05.02 — XuMuyeckas TEXHOJIOTHUS MATEpHUAIOB COBPEMEHHOUW SHEPIrEeTHKH,
cnenuanu3anuu PaguanvoHHas XMMuUS M paJMalliOHHOE MaTEepUAIOBEIEHHE HCIOJb3YIOTCS
dboHAB y4ueOHOW, Yy4eOHO-METOJAMYECKOW, HAy4YHOW, NEPHOJUYCCKON HAyYHO-TEXHUUYECKOU
muteparypsl Uapopmannonno-oudnnoreunoro nenrpa (MBL) PXTY um. 1. . Menneneesa u
Kadep, yuacTBYIOIIMX B peaau3aliuy Ipo IPpaMMBbl.

Nudpopmaunonno-oudnuoreunsii  nentp (MbL)) PXTY wum. JA.U. Menneneesa
oOecrieunBaeT  HMH(MOPMAIMOHHYIO  TOJIEPKKY  BCEM  HAMpaBlICHUSM  JAESITEIbHOCTU
YHHUBEPCHUTETa, COJCHCTBYeT TMOJrOTOBKE BBICOKOKBATM(DHIMPOBAHHBIX  CIEIHMAIHCTOB,
COBEPIIICHCTBOBAHUIO Y4E€OHOTO MPOIlecca, HAyYHO-HCCIICIOBATENHCKONH PaObOThI, CITIOCOOCTBYET
pa3BUTHIO IPO(EeCCHOHANBHOM KyJIBTYphl OYAYIIETO CIeHUAINCTA.

UBL] ynuBepcurera oOecreuynBaeT OOYYArONIUXCS OCHOBHOM y4eOHOW, y4eOHO-
METOAMYECKOH W HAy4YHOH JUTEpaTypod, HEOOXOIUMOW Ui OpraHM3aluu 00pa30BaTENLHOTO
mporecca Mo BCEM JUCUMIUIMHAM OCHOBHOM 00pa3oBaTeNbHOl MpOrpaMMbl UM TapaHTHPYET
BO3MOXXHOCTh KAYECTBEHHOTO OCBOCHMS OOYyYalOIIUMHUCS 00pa30BaTEIbHOM MPOTrPaMMBI
IOATOTOBKH CIEHUAIMCTOB 10 coernuaiabHocTd 18.05.02 — XwuMuueckas TEXHOJIOTUA
MaTepUajIoB COBPEMEHHON YHEPreTHKH, CIenManu3auuu PaguanonHas XuMus U paauallioHHOE
MaTepuaIoBe/ICHUE.

OO6muit 06sem MHOTOOTpacieBoro ¢onma MBI na 01.01.2019 r. cocraBnser 1 708 372
9K3.
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@®onpx yuyeOHOM M y4eOHO-METOAWYECKON JUTepaTypbl YKOMILJICKTOBAH IEYaTHBIMH M
AJICKTPOHHBIMH M3JaHUSAMU U3 pacyeTa 50 3k3. Ha Kaxapie 100 oOydarommxcs, a sl AUCIUTUTHH
BapHAaTUBHON YacTh 00pa30BaTebHOM MporpaMMbl 1 9K3. Ha OJTHOTO 00YYarOIIeToCs.

@DoH TOMOJHUTEIBLHON JIMTEPATyphbl BKIIOYAET TIOMHUMO Y4YeOHOM JIUTEpaTyphl

ounmanbHele, CHpaBOYHO-OUOIMOTpaduyeckue,

CIICHUAJIUBUPOBAHHBIC OTCYCCTBCHHBLIC U

3apyOeXHBIE IEPHOTUYECKIE U HH(POPMALMOHHBIE U3JaHUS.

NudpopmMainoHHO-OMOINOTEUHBIH  IIEHTP OO0ECIeYrBAaeT CaMOCTOATENbHYIO paboTy
0o0yJalommxcsi B YHTAIbHBIX 3aJ1aX, MPEIOCTAaBISAs [IMPOKHH BBIOOP JIUTEPATypHl IIO
aKTyaJbHBIM HaIpPaBJICHUSAM, a TaKKe 00ECleurMBaeT OOCTYN K MNpodecCHOHANbHBIM 0a3am
JaHHBIX, THOOPMALIMOHHBIM, CIIPAaBOYHBIM M TONCKOBBIM CHCTEMAaM.

Kaxnpiii oOyuatomuiics odecrieueH CBOOOHBIM JOCTYIIOM U3 JFO0O0M TOYKH, B KOTOPOW
uMeeTcss JocTyn K ceth MHTepHEeT W K 3neKTpoHHO-OuMOimoreunoit cucrteme (OBC)

YHuBepcurera, KOTOpas COACPXKHUT pa3IM4YHbIC

HU3jaHusgd 110 OCHOBHBIM H3Yy4aCMbIM

JTUCIUATIIMHAM U C(OPMHPOBaHA MO COTVIACOBAHMIO C MPaBOOOJIalaTesIMU YICOHOU B ydeOHO-

METOUYECKOMN JIUTEPATYPBI.

Jlnst  Gonee  TOJHOTO W ONEPATHBHOTO  CIPaBOYHO-OMOIMOTrpaduueckoro u
uHpopManroHHoro obcmyxuBanusi B MBIl peanuzoBaHa TeXHOIOTHS DJIEKTPOHHOM TOCTABKU

JOKYMCHTOB.

DJIeKTpOHHbIe MHpOpPMalHOHHBIEe pecypchl, IpodeccnoHanbHble B/l 1 cipaBoYHbIe
CHCTEMBbI, 10cTyNHbIe NoJb30BaTeaaM PXTY um. /L. MengeneeBa B 2019 rony

DJIEKTPOHHBIN PexBu3uTh 1orOBOpa (HOMED,
pecypc JlaTa 3aKJII0UYEeHHs], CPOK
nencTBus), cchlika Ha caiT ObC,
CyMMa JIOrOBOpa, KOJIUYECTBO
KJIIOYEeH

XapakTepucTuka OMOJINOTEIHOTO
¢doHaa, ZOCTYH K KOTOPOMY
NPEJOCTABIISIETCS TOTOBOPOM

ObC «Jlanb» [IprHaAIe)KHOCTD - CTOPOHHSS
PexBusutel gorosopa - OO0

«3marenscTBO «JIaHby», AOroBOp

Ne29.01-3-2.0-827/2018

o1 26.09.2018 1.

Cymma norosopa — 357 000-00

C «26» centsa0ps 2018r. mo «25»
ceHTsi0ps 2019r.

Ccruika Ha caiit 9bC —
http://e.lanbook.com

KonnuectBo kitoueit - noctyn
1 Bcex moiib3oBareneit PXTY ¢
JT000T0 KOMIThIOTEPA.

DneKTpoOHHO-OMOIMOTeUHasT ~ CUCTeMa
m3narensctBa  "Jlanp" — pecypc,
BKJIIOUAIOIIMI B ce0s Kak 3JEKTPOHHBIE
BePCHUHM KHUT BEAYIIMX HW3/IaTEIbCTB
y4eOHOW M HAyYHOH JUTEpaTypsl (B TOM
YUCJIE YHUBEPCUTETCKUX HW3/ATENbCTB),
TaKk u 3JIEKTPOHHBIE BEpCHUU
MEePUOJNYECKUX H3AaHUA MO Pa3IMYHBIM
o0nacTsaM 3HAHUU. 9bC «JIAHb»
MIPEIOCTABIISIET M0JIb30BATEISIM
MoOmiIbHOe mnpuioxkenue it 10S u
Android, B KOTOpBIX WHTETPUPOBAHBI
OecraTHbIE CEpPBUCHI  JUISI  HE3PSUYHX
CTYJEHTOB U CUHTE3aTOp pEUH.
Koanexkmmn: «Xumust» - m3n-sa HOT,
«Xumusi» - u3a-sa Jlaboparopus 3HaAHUH,
«Xumusay - u3a-sa «JIAHb», «Xumusg»-
KHUTY (Kazanckwii HAIMOHAILHBIN
HCCIIEI0OBATEIIbCKHUI TEXHOJIOTUYECKHU I
YHHUBEPCUTET), «XHUMHS» -  HU3I-Ba
OU3SMATIIUT, «Hdpopmatukay - n3n-Ba
"Jlans", HarnmonanbHbIit OTKpBITHIN
VYuusepcurer"MUHTYUT", "WnxenepHo-
TeXHUYeCcKue Hayku' u3n-a "Jlanp".
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9BC «JIAHb»

[IpunamyiexxHOCTS -
CTOPOHHSIS

PexBusuTel forosopa - OO0
«3marenscTBO «JlaHb)», OrOBOP
Ne 33.03-P-2.0-1775/2-10
ot 26.09.2019r.
Cymma noroeopa — 642 083-68

C «26» cenTsi0pst 2019r. mo
«25» cenTsaops 2020r.

Ccruika Ha caiit ObC —
http://e.lanbook.com

KonnuecTBo kimtouel - 1octyn
g Bcex noJib3oBareneit PXTY ¢
JT1000T0 KOMITBIOTEPA.

Kommexkmun: «Xumusa» - m3n-ea HOT,
«Xumus» - u3n-sa Jlaboparopusi 3HaHUH,
«Xumusay - m3a-sa «JIAHb», «Xumus»-
KHUTY (Kazanckuit HaIMOHAJILHBIN
HUCCIIEIOBATEIbCKUN TEXHOJIOTNYECKUN
YHUBEPCUTET), «XUMHS» -  H3I-Ba
OU3SMATIIUT, «Madopmaruka - u3a-Ba
«JIAHby», Hauuonaneubiii  OTKpPBITHII
VYuusepcure«MUHTYUT», WnuxenepHo-
TexHuyeckue Hayku" wusa-sa <«JIAHDby,
«Teopernueckass  MexaHUKa»  M3/-Ba
«JIAHb», OxoHOMHMKAa M MEHEIKMEHT»
n3a-Ba JlamkoB n K. A Takke oTAeIbHBIC
W3/1aHMs B COOTBETCTBUU C JJOrOBOpOM.

[IpunanyiexxHOCTD —
DJIEKTPOHHO - cooctBennas PXTVY. DIIEKTPOHHBIE BEPCUH YUCOHBIX U
O6ubnuoTeyHas HayuyHbIX u3aanuil asropos PXTVY no
cuctema MBI Cchinka Ha caiit ObC — Bcem OOIL.
PXTY um. http://lib.muctr.ru/
J.11.Menneneepa
(na 6aze AUBC Jloctynn i onb30Baresnei
«HpOucy) PXTY ¢ 11060r0 KOMIIBIOTEPA.
Nudpopmanmonno- | [IpuHam e HOCTh CTOPOHHSIS. DneKkTpoHHas OnbIMoTeKa HOPMATUBHO-
CIIpaBOYHAs TexHU4YecKkux u3nanuid. Coaepxur 0osee
cucrema PexBusute koHTpakta — OO0 40000 HaIMOHATBHBIX CTAHJAPTOB U JIp.
«TEXOKCIIEPTY» | «MH®OPMIIPOEKT», xontpakt | HT/]
«Hopwmsr, npaBuma, | Ne 111-1425A/2018 ot
CTaH1apThI 18.12.2018 r.
Poccumy. Cymma norosopa — 547 511 py6.

C «01» suBaps.2019 r. mo «31»
nekabpst 2019 r.

186




Ccpuika ga caiit 9bC —
http://reforma.kodeks.ru/reforma/

KonnuectBo Kiroueii — 5
JIMLIEH3UM + JIOKaJbHBIA JOCTYI C
komnbroTepoB UBIL.

OneKTpoHHAas
onbanoTeKa
JccepTanun

(OBJD).

[IpuHaqIeKHOCTD — CTOPOHHSIA
PexBuzutsl norosopa — PI'b,
Horosop Ne29.01-P-2.0-
826/2018 ot 03.10.2018 r.
Cymma orosopa - 299130-00

C «15» oxTs6ps 2018 1. 10O
«14» nroasa 2019 r.

Ccrika Ha caiit 9bC —
http://diss.rsl.ru/

Konnaecto kmrouei — 10
nuueH3uid + pacnevyatka B MBI,

B OB/l nmocTynmHBI 3IEKTPOHHBIE
BEpCHUU JccepTaui Poccuiickoii
l'ocynapcTBeHHON OMOIHOTEKU:

¢ 1998 roma — mo crenUaIbHOCTIM:
"OxoHomuyeckue Hayku'", "HOpunnueckue

Hayku'", "llemarormyeckme Hayku" u
"Ilcuxonoruueckue Hayku'";
C 2004 roga - o BCEM

CIICHUAJIBbHOCTAM, KpOMC MCIOUIIUHBI U
bapmarnuu;
c 2007 roma - o BCEM

CHCIMAILHOCTSIM, BKJIOUas paboThl TIO
MEIHINHE U (hapMaIluu.

9bC «HayuHo-
JEKTPOHHAS
oubnuoreka
eLibrary.ruy.

IIpuHaIeKHOCTE — CTOPOHHSA
PexBuzutsl norosopa — OO0
«PYHOb», noroop Ne 29.01-P-
2.0-1020/2018 ot 07.12.2018 T.
Cymma norosopa - 934 693-00

C «01» suBaps 2019 1.
o «31» nexabps 2019 r.

CcpUIKa Ha CalT —
http://elibrary.ru

KonunuectBo kiroueit — noctyn
11t mosb3oBateneit PXTY mo ip-
ajzipecaM HeorpaHUYeH.

DNEeKTPOHHBIE BEPCHU MEPUOIUUECKUX U
HEMEePUOANYECKUX U3JaHUH 10
Pa3IMYHBIM OTPACISAM HayKU
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bJI BUHUTU
PAH

[IpuHaIEKHOCTE CTOPOHHSIA
Horosop Ne 571/2018 ot
01.02.2018 .

Cymma gorosopa - 24000-00

C «02» depans 2018 r.
mo «05» mas 2019 r.

CchUIKa Ha CalT-
http://www.viniti.ru/

KonnaecTBo Kimrouei —
JIOKAJIBHBIN AOCTYI IS
nonb3oBatenien PXTY B UBL]
PXTY.

Kpymnueiimas B Poccun 6a3 maHHBIX
o €CTECTBEHHBIM, TOYHBIM u
TEXHUYECKUM HayKaM. Bxmrouaer
MaTepHuabl PXX (PedbepaTuBHOTO
xypHana) BUHUTU c 1981 r. OGmwuit
o6weM BJI - 6omee 28 MITH. TOKYMEHTOB

CrnpaBouHo-
IpaBoBasl CUCTEMa
«KoHcynbTant+,

[IprHaqIEKHOCT CTOPOHHSIS,
Horosop Ne 45-709A/2018 ot
09.07.2018 .

C «10» uronsa 2018 1.
o «09» mroist 2019 r.

CcpUIKa Ha calT-
http://www.consultant.ru/

KomnuectBo ximoueit — 50
MTOJIb30BATEILCKUX JIMIIEH3HI 110
ip-aagpecam.

CrnipaBouHO-IIpaBOBast
3aKOHOJIaTEIILCTBY
denepanuu.

cHCcTEMA o
Poccuiickoi

CrnpaBouHo-
IpaBoBasl CUCTEMa
“I'apanT»

[IprHaIEKHOCT CTOPOHHSIA
Jorosop Nel45-1882A/2018 .
or 28.01.2019 1.

C «28» snBaps 2019 1.
1o «27» ssuBaps 2020 r.

CcpUIKa Ha calT —
http://www.garant.ru/

CymmMma norosopa - 512000-00
KonnuectBo kimoueit — 50
IIOJIBb30BATCIbCKUX JII/ILIGH?)I/Iﬁ 110
ip-azpecam.

l'apanr —  cmpaBoYHO-TIpaBOBas
cucremMa o 3aKOHO/IaTEIbCTBY
Poccuiickoit deneparuu.

N3narenscTBO
Wiley

IIpuHaqIeKHOCTD CTOPOHHSSL.
HarnmonansHas moammucka
(Muno6puayku+ 'TIHTB)
CyOnuIIeH3UOHHBIHN T0TOBOP
Ne Wiley/130 ot 10.10.2019 1.

Konneknus )xypHaIoB 1o Bcem 001acTsIm
3HaHUH, B TOM YHCJIE U3BECTHBIE KYPHAJIbI
10 XUMHUH, MAaTEPUATIOBEICHHUIO,
B3pBIBYATBHIM BEILIECTBAM U JP.
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C «01» suBaps 2019 1. 1o
«31» nexabps 2019 1.

CcrlIIKa Ha caiT —
http://onlinelibrary.wiley.com/

KonunuecTBo kitouelt - noctyn ams
nosib3oBareseit PXTY mo ip-
azpecaM HEOTpaHUYCH.

10 QUESTEL ORBIT | IIpuHannexHOCTb CTOPOHHSIS. ORBIT siBnsieTcs rno0anbHbIM
HanmonanpHas noamnucka OIepaTUBHO OOHOBJISIEMBIM NATEHTHBIM
(Muno6puayku+ ['TTHTB) IIOPTAJIOM, TIO3BOJISIOLIUM OCYILECTBIIATh
CyOnuieH3MOHHBIN JOTOBOP MOKCK B TIEpEeYHE 3asBOK Ha MAaTEHTHI,
Ne Questel/130 ot 05.09.2019 1. MOJTy4YEHHBIX, TPpUOIH3UTENHHO, 80-
MATEHTHBIMU YUPEKACHUSIMHU B
C «01» suBaps 2019 r. 10 | Pa3JIM4YHBIX CTPAHAX MUpPA U
«31» nexabps 2019 1. MPEOCTABICHHBIX TPAHTOB.
Ccblika Ha calT —
http://www.questel.orbit.com
KonuuecTBo kimtoueid — noctyn
11t mosb3oBateneit PXTY mo ip-
azjpecaM HEOTpaHUYCH.
11 ProQuest [IprHaAIe)KHOCTh CTOPOHHSIS. baza manabix ProQuest Dissertation &
Dissertation and HaumonansHast mognucka Theses Global (PQDT Global)
Theses Global (Muno6punayku+ ['TIHTB) aBTOPHUTETHAS KOJUICKIUS U3 Oosee 3,5
CyOnu1eH3uOHHBIH T0TOBOP MJIH. 3apyOeXHBIX JAHccepTaiuii, bonee
No ProQuest/130 ot 09.10.2019 . | 1,7 MJIH. U3 KOTOPBIX MPEACTABICHBI B
MIOJTHOM TEKCTE.
C «01» suBaps 2019 r. o
«31» nexabps 2019 r.
Ccblka Ha calT —
http://www.proquest.com/products
-services/pqdtglobal.html
KonunuecTBo kimtoueit — 10cT
yn juis nosb3oBatened PXTY no
ip-agpecaM HeOrpaHHYEH.
12 American [IprHaAIe)KHOCTh CTOPOHHSIS. Komneknus xypHaaoB 0 XUMUHU U

Chemical Society

HanuyonanpHasg nmoanucka
(Muno6punayku+ ['TIHTB)
CyOnuIieH3UOHHBIN JOTOBOP
Ne ACS/130 ot 25.10.2019 .

C «01» uroms 2019 1. 1o
«31» nexabps 2019 r.

XuMHueckon texuonorun Core +
m3narenbeTBa American Chemical Society
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CcpUIKa Ha calT —
http://www.acs.org/content/acs/en.
html

KonnuectBo kitoueit — 1octyn
1utst iosib3oBareneit PXTY mo ip-
aZpecaM HEOTPaHUYCH.

13 American Institute | I[IpuHaaneXxHOCTH CTOPOHHSISL.

of Physics (AIP) HannonansHas moanucka Komnnexknust KypHajaoB IO TEXHUYECKUM H
(Muno6puayku+ ['TTHTB) €CTECTBEHHBIM HayKaM H3/1aTeIbCTBa
CyOnuIeH3UOHHBIN T0TOBOP AwmepukaHckoro nactutyta Gusnuku (AlIP)
Ne ATIP/130 ot 24.10.2019 1.

C «01» utons 2019 r. o
«31» nexabps 2019 1.

Ccblka Ha calT —
http://scitation.aip.org/
KonuuecTBo kitoueid — noctyn
11t mosb3oBateneit PXTY mo ip-
aZjpecaM HEOTpaHUYCH.

14 ba3za nmaHHBIX CTpyKTypHO-XUMHUYECKas 0a3a JaHHBII
Reaxys u Reaxys [IpuHaqIeKHOCTD CTOPOHHSSL. Reaxys BkiIo4aeT B ce0sl CTPYKTYpHYIO
Medicinal HammonansHas nmoamnmcka 0a3y MaHHBIX XUMHYECKUX COSTUHECHUHN U
Chemistry (Muno6puayku+ ['TTHTB) UX 9KCIIEPUMEHTAJIbHBIX CBOMCTB,
Kommanun Elsevier | CyOnuiieH3uOHHBIN 10TOBOP pedepaTuBHyIO 0a3y KypHAIbHBIX U

Ne Reaxys /130 ot 10.10.2019 1. MATeHTHBIX MyOnuKanui, 6azy
XUMUYECKHUX Peaknuid ¢ QyHKIueH

C «01» urons 2019 r. o MOCTPOEHUS TUIAHA CUHTE3A.

«31» nexabps 2019 1. Moaynab OMOTIOTUYECKH aKTUBHBIX
COCAMHCHHMH, OMOJIOrHYCCKUX MUIIICHEH,

CchliKka Ha CalT — (hapMaKoJIOTHYECKUX CBOWCTB

https://www.reaxys.com/ XUMHUYECKHUX COoeuHeHH Reaxys
Medicinal Chemistry siBnseTcs

KonunuectBo kiroueit — noctyn KpynHeimeil B Mupe 6a30ii JaHHBIX.

11t mosb3oBateneid PXTY o ip-

azipecaM HEOTpaHUYCH.

15 Scopus [IprHaAIe)KHOCTh CTOPOHHSIS. MynbTuARCIMIUIMHAPHAS pedepaTUBHAS

HanuyonanpHasg nmoanucka
(Muno6punayku+ ['TIHTB)
CyOnuIieH3UOHHBIN JOTOBOP

Ne Scopus/130 ot 09.10.2019 1.

C «01» urons 2019 r. 1o
«31» nexabps 2019 r.

CchUIKa Ha CalT —
http://www.scopus.com.

KonnuectBo kimoueit — noctyn
Jutst iostb3oBareneit PXTY mo ip-

1 HayKOMeTpHuecKas 0a3a JaHHBIX
m3nareiabctBa ELSEVIER
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ajipecaM HeorpaHHYEH.

16

Pecypcer
MEKTYHApOAHON
KOMITaHNH
Clarivate Analytics

IIpuHaqIeKHOCTD CTOPOHHSSL.
HarmmmonansHas moamucka
(Muno6puayku+ 'TIHTB)
CyOnuIeH3UOHHBIN T0TOBOP
Ne WoS/130 ot 05.09.2019 1.

C «01» sanBaps 2019 .
o «31» nexabps 2019 r.

CchllIKa Ha calT —
http://apps.webofknowledge.com/
WOS_GeneralSearch_input.do?pr
oduct=WOS&search_mode=Gene
ralSearch&SID=R11[;2TUYmdd7b
UatOlJ&preferencesSaved=

KonuuecTBo itoueit — noctyn
11t mosb3oBateneit PXTY mo ip-
aZjpecaM HEOTpaHUYCH.

OTKpBIT AOCTYII K peEcypcam:

WEB of SCIENCE - pedepatuBHas u
HayKoOMeTpHuuecKkas 6a3a JaHHbIX.
MEDLINE — pedeparuBHas 6a3a JaHHBIX
10 MCOUIINHEC.

17

Royal Society
of Chemistry
(Koponesckoe
XUMHYECKOe
o01recTBo

[IpuHanyIeKHOCTH CTOPOHHSIS.
HanuyonanpHasg nmoanucka
(Muno6punayku+ ['TIHTB)
CyOnuIieH3UOHHBIN JOTOBOP
Ne RSC/130 o1 08.10.2019 .

C «01» ssuBaps 2019 r. o
«31» nexabps 2019 r.

CchbUIKa Ha CalT —
http://pubs.rsc.org/

KonnuecTBo kitoueit - 1ocTyn st
nosas3oBareneid PXTY no ip-
aZpecaM HEOTPaHUYCH.

Komneknuss  Bkimowaer 44  xypHana.
Temaruka: OpraHu4ecKas,
aHanuTU4eckas, (Qusnueckas — XUMMS,
OMOXUMUS, DICKTPOXUMHUS, XUMHUYECKUE

TECXHOJIOTHUH.

18.

DJIEKTPOHHBIE
pecypchl
U3/1aTEeNILCTBA
SpringerNature

[TpuHaI€KHOCTH — CTOPOHHSS
HanuyonanpHasg nmoanucka
(Muno6puayku+PODIN)
HNndopmannonsoe nucsMo
POOU Ne 809 ot 24.06.2019 1.

C «01» ssaBaps 2019 r.
o «31» nexabpst 2019 r.

CcpUIKa Ha CalT
http://link.springer.com/

KonnuectBo kiroueit - noctyn
1utst iosib3oBareneit PXTY mo ip-

- ITomHOTEKCTOBAs KOJIIEKIIMS
AJIEKTPOHHBIX XKYPHAJIOB Springer mo
Pa3IUYHBIM OTPACIIAM 3HAHUI.

- [TonHoTekcTOBBIE 85 KYpHATIOB
Nature Publishing Group

- Kosteknust HaydHBIX TIPOTOKOJIOB
M0 Pa3IUYHBIM OTPACIsIM 3HaHUN Springer
Protocols

- Koieknust HayqHBIX MaTepHAaIOB
B 001acTH (PU3MUECKUX HAYK U
nmkrHupuHTa Springer Materials (The
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ajipecaM HeorpaHHYEH.

Landolt-Bornstein Database)

- ITonHbINA OCTYI K CTATUYECKUM U
JUHAMUYECKUM CIIPABOYHBIM M3/IaHUAM
1o J1t000H Teme

- PedepaTuBHnas 6a3a qaHHBIX IO
YUCTOW U MPUKIATHON MaTEMAaTHKE
zbMATH

- Nano Database

19. baza manHBIX [TpuHaIEKHOCTH CTOPOHHSIA. SciFinder —  mOWCKOBBIM  CepBHLC,
SciFinder HaumonansHast mognucka o0ecrneunBaroIInn MHOT'0ACIIEKTHBIM
KOMITAaHUH (Muno6punayku+ ['TIHTB) TTOUCK Kak oubmorpaduueckoit
Chemical Abstracts | CyOnuIieH3HOHHBIN 10TOBOP uHpopMalMU, TaKk W HMHPOPMALUHU IO
Service Ne CAS/130 ot 23.10.2019 1. XUMUYECKUM PEaKIHsM, CTPYKTYPHBIM

coequHeHUsIM u TateHTaM. (OCHOBHas
C «01» ssaBaps 2019 r. TeMaTuKa 00mupHOTO MMOUCKOBOTO
o «31» nexabpst 2019 r. MACCUBA — XUMHS, a TAKXKE PsII CMEXKHBIX
JTUCIUILUINH, TaKUX KakK
Cchbuika Ha caiT — MaTepuaIoBeICHUE, OMOXUMHS u
https://scifinder.cas.org OHMoMequIIMHa, dbapmakosorus,
XUMHYECKas TEXHOJIOTHS, ¢busuka,
KomuuecTBo ximtoueit — joctyn re0JIorusl, METAJUTyprHsl U IpyTHe.
1utst iosib3oBareneit PXTY mo ip-
aJpecaM U MepCOHATIBHOMN
pEeTHUCTpaIHH.

20 H3narenscTBO [IpuHaIE)KHOCTH CTOPOHHSIA. «Freedom Collection» — mosgHOTEKCTOBAA
Elsevier Ha HanmonaneHas moamucka KOJUICKIIHS SJICKTPOHHBIX JKYPHAJIOB
maTdopme (Muno6puayku+ PODI) n3narenbcTBa Elsevier mo pazandHbiM
ScienceDirect NudopmanmronHOE MUCHEMO OTpacysiM 3HaHUH, BKIIOUYAIOIasi HE MEHEe

PODU Ne ucx.- 1294
or 09 10 2019 1.

C «01» suBaps 2019 1.
o «31» nexabps 2019 r.

CcpUIKa Ha calT —
https://www.sciencedirect.com

KonmnuectBo kiroueit — noctyn
11t mosb3oBateneid PXTY o ip-
azpecam.

2000 HaMEHOBAHUH AJIEKTPOHHBIX
KYpPHAJIOB.

«Freedom Collection eBook collection»
— coxaepxut Oomee 5 000 xkuur mo 24
pa3IUYHBIM  TPEIMETHBIM  00JacTsIM
€CTECTBEHHBIX, TEXHUYECKHUX u
MEIUIIMHCKUX HaYK.

Hoctyn k apxuBam 2014-2018rr.
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21

9BC «JIa"b»

[TpuHAIEKHOCTD - CTOPOHHSIS
PexBusuthl norosopa - OO0
«3narenscTBO «JlaHby», OroBOp
Ne29.01-3-2.0-1299/2018

ot 06.03.2019 1.

C «06» mapra 2019r.

o «25» cenrsaops 2019r.
Ccouika Ha caiit 9bC —
http://e.Janbook.com

Cymma noroBopa — 73 247-39
KonnuecTBo kitoueit - 1octyn st
Bcex rnonan3oBateneil PXTY ¢
T000T0 KOMIThIOTEPA.

Komnexknus
HAyYHBIM U
HayKaM.

KHHUTI' 110 €CTCCTBECHHO-
TCXHUYCCKUM  OTpacCiiIM

22

ABC «IOPAWT»

[TpuHaIEKHOCTD - CTOPOHHSS
PexBusuthl norosopa — OO0
«DIEeKTPOHHOE U31aTEeIbCTBO
FOPAWT», Jlorosop Ne Ne29.01-
3-2.0-1168/2018

or 11.01.2019 r.

C «11» suBaps 2019 r. mo «»10»
staBaps 2020 r.

Ccpinka Ha cait OBC -
https://biblio-online.ru/

Cymma orosopa — 220 000-00
pyo.

KonudecTBo kiroueit - 1OCTyI Asist
Bcex nousib3oBareneit PXTVY ¢
JT1000T0 KOMITBIOTEPA.

OneKkTpoHHass  OMOJMOTEKa  BKJIIOYACT
6onee 5000 HaMeHOBaHUN Y4eOHUKOB U
Y4eOHBIX TOCOOMI IO BCEM OTpacisiM
3HAHUHN ISt BCEX YpOBHEHU
poeCCHOHABPHOTO ~ 00pa3oBaHUS  OT
BEYIIUX HAayYHBIX LIKOJ C COOJIOJCHUEM
TpeboBanuit HOBBIX PI'OCoB.

becrinaTtHble apXUBHBIE KOJUIEKIIMU, TpUOOpeTeHHbIe MUHOOpHAYKH Jis BY30B.

ApxuB MsmarensctBa American Association for the Advancement of Science.llaker

«Science Classic» 1880-1996

Apxus Usnareasctsa Annual Reviews. [1aker «Full Collection» 1932-2005

ApxuB m3parenpctBa Mucturyra ¢usukn (BemukoOpuranus). [laker «Historical Archive

1874-1999» ¢ mepBOro BBIIYCKA KaXKI0ro sKypHayia oo 1999, 1874-1999

ApxuB m3parenbctBa Nature Publishing Group. Ilaker «Nature» ¢ HepBOro BBIITYCKA

nepBoro Homepa mo 2010, 1869-2010

ApxuB m3marenscrtBa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro

BBIIN'YCKA KaXKI0ro sKypHama mo 1995, 1849-1995

Apxus uznarensctBa Sage. Ilaker «2010 SAGE Deep Backfile Package» ¢ mepsoro

BBIDYCKa KaXkKaoro skypHayia oo 1998, 1890-1998
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Apxus mznarensctsa Taylor & Francis. Full Online Journal Archives. ¢ iepBoro BeIIyCKa
Ka)K10ro sKkypHana mo 1996. 1798-1997

Apxus m3narenpcrBa Cambridge University Press. Ilaker «Cambridge Journals Digital
Archive (CJDA)» ¢ nepBoro BeIIycKa Kaxxaoro sxypHana mo 2011, 1827-2011

Apxus xypHasioB Kopoaesckoro xumuueckoro obmrectsa(RSC). 1841-2007

ApXUB  KOJUIEKIIMKA KYpPHAJIOB AMepHKaHCKOro reodumsmueckoro corsa (AGU),
[peaocTaBisieMblil m3aareascTBoM Wiley Subscription Services, Inc. 1896-1996

BecruiatHble opuanbHbie OTKPHITHIE pecypcbl MHTepHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc oobenunser 6onee 10000 HaydHBIX KYPHAJIOB 10 Pa3IMYHBIM OTPACIISIM 3HAHHMA
(okom0 2 MuTHOHOB cTateit) u3l34 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B ©0aze pasmemeno Oonee 3000 KHAT 1O pa3IUYHBIM OTPACIsSIM  3HAHMIA,
MPEIOCTABICHHBIX 122 HAyYHBIMHU U31aTEIHLCTBAMM.

3. BioMed Central https://www.biomedcentral.com/
baza nmannbix Brmrodaer Oosee 300 pereH3WpyeMbIX KYpPHAJIOB IO OMOMEIMIIMHE,
MEIUIIMHE U €CTECTBEHHBIM HaykaM. Bce crtaTbu, pasMmelieHHbIe B 0a3e, HaXOAATCA B
CBOOOTHOM JIOCTYTIE.

4. DnexkTpoHHBIN pecype arXiv https://arxiv.org/

Kpynnaeimum OecrutaTHbId apXWB 3JIEKTPOHHBIX HAYYHBIX MYyOIMKAIMKA MO pa3aenam
¢bu3uKy, MaTeMaTHKH, MH()OPMATHUKH, MEXaHHKH, aCTpPOHOMUH U Ouonoruu. Mmeercs
MOAPOOHBIA TEMATUYECKUU KaTajor W BO3MOXKHOCTh TMOHMCKAa CTaTe MO MHOXXECTBY
KPUTEPHEB.

5. Komnekmus xypHanoB MDPI AG  http://www.mdpi.com/

MHOTroMCINIUIMHAPHBIA TUPPOBON M3aTENbCKUN pecypc, sIBIIeTCs mIaTGopMoil s
PELIEH3UPYEMBIX HAyYHBIX >KYPHAJIOB OTKPBITOro aocTtyna, m3pawommxcsi MDPI AG
(bazens, IllBeiinapus). W3nmatenscTBO BhIMyckaeT ©Oosnee 120  pa3HOoOOpa3HBIX
ANEKTPOHHBIX KYPHAJIOB, HAXOSAIIUXCS B OTKPHITOM JIOCTYIIE.

6. UznarenscTBO ¢ OTKpHITHIM focTynoM InTech http://www.intechopen.com/

[TepBoe u kpymHeiiiee B MUpe U3AaTeIbCTBO, MyOIHNKYIOIIee KHUTH B OTKPHITOM
nocryte, okosio 2500 HayuyHbIx uznanuii. OCHOBHAsI TEeMaTHUUeCKasi HAaPaBICHHOCTD -
¢bu3nyecKkre U TEXHUUECKHE HayKH, TEXHOJIOTUH, METUIIUHCKHE HAYKH, HAYKH O XKU3HU.
7. ba3za mannbix xumudeckux coequHeHnii ChemSpider http://www.chemspider.com/
ChemSpider — aTo OecriaTHas XUMUYecKas 0a3za JaHHBIX, MPEIOCTABIISAIONIAs OBICTPBIN
ToCcTynm K Oonee 4yeM 28 MWUIMOHAM CTPYKTYp, CBOWCTB M COOTBETCTBEHHOM
nH(pOpMAIIHH. Pecypc mnpunagnexutr KoponeBckoMy XUMHUECKOMY OOIIECTBY
Bemukob6puranuu (Royal Society of Chemistry).
8. Komnekuus xyprainoB PLOS ONE http://journals.plos.org/plosone/
PLOS ONE - xomnekuusi >KypHaJOB, B KOTOPBIX ITYOJUKYIOTCS OTYETHI O HOBBIX
UCCIICIOBAaHMSIX B OO0JacTH €CTECTBEHHBIX HAayK W MEOUIMHBL Bce KypHambl
pasMmerieHsl B cBoOogHOM noctyme (Open Access), BCe CTaThbU IPOXOMAT CTPOTOe
Hay4YHOE pEeleH3UPOBAHHUE.
9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/
BenomctBo no marentam u toBapHbIM 3HakaM CIIIA — USPTO — npenocrasisier
CBOOOJTHBIN JOCTYN K aMEPUKAHCKUM MMaTeHTaM, ONyOJIuKOBaHHBIM ¢ 1976 1. 1o
HacTosIIee Bpemsl.

10.Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/
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[Matentsl (OO maTeHTHBIC 3asiBKK) Oonee 50 HAIMOHANBHBIX W HECKOJBKHX
MEXIYHapOAHBIX MAaTEHTHBIX OIOpO, B TOM 4YHCIe MOCHHbIE TeKcThl nmaTeHToB CIHA,
Poccun, @panuuu, Anonuu u ap.

11.denepanbHbIiA WHCTUTYT MIPOMBIIIICHHOM COOCTBEHHOCTH (OUIIC)
http://www]1.fips.ru/wps/wcm/connect/content_ru/ru

Nudopmanmonnsie pecypcest DUIIC cBoboHOTO HOCTYyTIA!

-OnexrponHble Otomuterenu. M3o0perenus. [lonesnsie Moaemn.

-OTKpBITBIE PEECTPHI POCCUHUCKUX U300PETEHUH U 3aIBOK HA N300PETCHHUS.

-Pedepatsl poccuiickux naTeHTHBIX JOKYMEHTOB 3a 19942016 rr.

-ITonHble TEKCTHI POCCUNCKUX MATEHTHBIX JOKYMEHTOB U3 MOCJIEIHEr0 0pUIIHaIbLHOTO
OroJIeTeHS.

5.4. KoHTpoub KayecTBa OCBOEHHMSI MNPOrpamMMmbl crnemuagaurera. OmeHOYHbIE
cpeAcTBa.

KouTposap kauecTBa OCBOEHHUSI MPOTrpaMMbl CHEHMUAINWTETa BKIIOYAET B ce0sl TEKyIIMii
KOHTPOJIb yCIIEBAEMOCTH, IPOMEKYTOUYHYIO ¥ HTOTOBYIO (TOCYIapCTBEHHYIO HUTOTOBYIO)
aTTECTAIUIO O0yYaIOIIUXCS.

Texymuii KOHTPOJIb YCIEBAGMOCTH OOECHEYMBAECT OIICHHUBAHHE XOJIa OCBOCHUS
JUCIUIUIMH M TMPOXOXKICHHSI TMPAKTUK, MPOMEXKYTOYHAs aTTecTalus oO0ydJarommxcs —
OIICHUBAHHUE TMPOMEKYTOYHBIX U OKOHYATENBHBIX PE3ylIbTATOB OOYYCHHS MO JUCHUTUTHHAM,
MPOXOXKACHUS MTPAKTHUK, BBIMOIHEHNUS YU€OHBIX HAYYHO-UCCIIEIOBATEILCKUX PadoT.

@DOH/BI OIICHOYHBIX CPECTB BKIIOYAIOT: KOHTPOJIBHBIE BOIIPOCHI M TUTIOBBIC 3aJaHUS IS
MPAKTUYECKUX 3aHATUH, KOHTPOJBHBIX pabOT, 3a4€TOB M SK3aMEHOB, MPUMEPHYIO TEMAaTUKY
pedepatoB, KypcoBbIX paboT; HWHBIE (OPMBI KOHTPOJIS, IO3BOJISIONINE OICHUTH CTETICHb
c(OpMHUPOBAHHOCTH KOMITETEHIMI oOydaromuxcs. OLEHOYHbIE CpPEICTBa MPEACTaBICHBI B
paboymx mporpaMMax IUCIUTLINH.

locynapcTBeHHast WTOroBasi aTTecTalUsl OOydYaromerocsl sIBISETCS 00s3aTeNbHON U
OCYIIECTBIISIETCS  [OCJIE€  OCBOCHHSI MPOTPaMMBI  CHEIMAIWTETa B TOJHOM  OOBEMe.
['ocynapcTBeHHass WTOroBasi aTTecTalds BKIIOYAeT TMOATOTOBKY U 3alUTy BBITYCKHOU
KBaJTM(PHUKAIMOHHOHN paboTBhI.

6. Paboune nmporpaMmMbl JTUCUMILIHH
Paboune nmporpaMMbl JUCHUILIMH (TIEpeUnCIIeHUe JUCUUIUIMH U3 Y4eOHOTO TUIaHa):
WNHOCTpaHHBIN SA3bIK

dunocodust

Hcropus

®usnueckas KyJlbTypa U CIIOpPT
Maremarnka

Nudopmaruka

dusuka

e I e o e

OO01ast u HeopraHu4eckas XuMus

9. Opranuyeckas XuMust

10. ®usnyeckas xumus

11. IloBepXHOCTHBIE ABJICHUS U IUCIIEPCHBIE CUCTEMBI
12. AHanuThyeckast XUMHs

13. UmxeHepHas rpaduka

14. Mexanuka

15. DneKkTpoTeXHHKa U MPOMBIIIUICHHAS SJIEKTPOHUKA
16. Be3omacHOCTE XKU3HEAEATEILHOCTH

17. ITporieccel 1 anmapaTbl XUMUYECKON TEXHOJIOTUH
18. O0mas XxuMuaeckast TEXHOIOTHsI
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19.
20.

21

22.
23.

24.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41

42.
43.
44.
45.
46.

47.
48.

49.
50.

51.
52.

53.
54.

55.
56.

57.
38.

59.

60
61

Cucremsl ynpaBieHUs] XUMUKO-TEXHOJIOTHYECKUMH MTPOLECCAaMU

OcCHOBBI si7iepHON (PU3UKU U TO3UMETPUU

. Pannoxumus

OU3NKO-XMMUYECKHE METO/IbI aHATN3a

TexHONIOruss OCHOBHBIX MaTEPHUAIIOB COBPEMEHHOM SHEPIreTUKHU U OCHOBBI PaJAMALlMOHHON
6e3omacHOCTH

Meroabl aHaTUTUYECKOTO KOHTPOJII B TPOU3BOJACTBE MAaTEPHUAIOB COBPEMEHHOMN
SHEPIreTUKU

3aKO0HOAATENbCTBO B 00JIACTH MCTIOJIb30BAHUS aTOMHOW SHEPTHU

DKOHOMUKA SAEPHOMN 0Tpaciu

Penakcarionable METOAbI UCCIIEAOBAHMS PAIMALIMOHHO-XUMHUECKHUX MPOIIECCOB
Pagnanunonnas xuMus

duzndeckue u PU3NKO-XUMUUECKHE MTPOLIECCHl B XUMHUU BBICOKUX SHEPTUN
JlabopaTopnbie paboThI 1O 00IIEH U HEOPTAaHUIECKON XUMHUHT

Haueprarenbnas reomeTpus

Okoiorus

[IpaBoBeneHue

DKOHOMHKA

Teopust BEpOATHOCTEN U MaTEMAaTHYECKAs! CTATUCTUKA

JlaboparopHbie pabOThI 10 OPTaHUIECKON XUMHUH

[IpoekTupoBaHue neTajieil MalluH U anmnapaToB

XHWMHUYECKUE PEAKTOPHI B TEXHOJIOTUN MAaTEPUaAIOB COBPEMEHHON YHEPIreTUKHU
[IpoexkTpoBaHue MPOLIECCOB U ANapaTOB XMMUYECKON TEXHOJIOTUU
OKOHOMMKA M YIIPaBJIE€HUE TPOU3BOACTBOM

. DNeKTUBHBIEC JUCUUILTUHBI IO (PU3NUECKON KYJIbType U CIIOPTY

Kunernka n MexaHu3Msbl paMallMOHHO-XUMUYECKUX IIPOLIECCOB

PanuanuoHHble IpoLecchl B AIEPHOM PEAKTOPE U IPUPOJIE

PanuannonHbie mpoliecchl ¥ anmnaparbl

X¥MHS BBICOKUX DHEPrUuil

Beenenue B pusuky

Bsenenue B MaTepualioBeileHUAE
WNHxeHepHas IICUXO0JIOTHs

Pycckuii s13bIK M KyJbTypa peun
BrruncnutenbHas MaTeMaTHKa B TEXHOJIOTUH MaTepUajIoB COBPEMEHHON SHEPIeTUKHI

JluckpeTHas MaTeMaTUKa B TEXHOJIOTMHA MAaTEPUAIOB COBPEMEHHON SHEPIeTUKU
MapkeTusr

OCHOBBI TEXHUYECKOTO PETYJIIMPOBAHUS U YIIPABICHUS Ka4eCTBOM
PanuanmonHnoe MarepuanoBeieHne

Papguanunonnas ouosiorus
MonenupoBaHue XUMHUKO-TEXHOJIOTUYECKUX MPOILIECCOB B PATUAIIMIOHHON TEXHOJIOTUU

VYnpapieHue Ka4eCTBOM U OCHOBBI TEXHHUYECKOTO PEryIUpOBaHUS
MarepuanoBeieHUE B TEXHOJIOTMU COBPEMEHHOM YHEPTETUKH

KoHcTpyKIIMOHHBIE MaTepraibl B TEXHOJIOTUH COBPEMEHHOM SHEPreTUKU
. KBaHnTOBas XMusi MaTepragoB COBPEMEHHOMN 3HEPTETUKU

. Katanu3 B marepuanax cOBpeMEHHON YHEPTETUKHI
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62.

63.
64.

65.
66.

67.
68.

VYyeOHasi MpakTUKa: MPaKTUKa MO MOJIYYEHHIO MEPBUYHBIX MPO(EecCHOHATBHBIX YMEHHM
1 HAaBBIKOB

[TpousBocTBEHHAs IPAKTHKA: HAYYHO-MCCIIEOBATEeIbCKast paboTa

[Tpon3BoACTBEHHAS MPAKTUKA: MPAKTUKA MO MOJYYCHUIO MPOPECCHOHATIBHBIX YMEHUH U
OTbITa TPO(ECCUOHATILHOMN 1eATEIbHOCTH

[IpenaumniomHuas npakTuka

l'ocynapcTBeHHasi wWTOTOBas arTecTanusl 3aliuTa BBIMTYCKHOW KBaJIM(DUKAIIMOHHOMN
paboThl, BKIItOYAsi HOJATOTOBKY K MPOLEAYPE 3alIUThI U IPOLEAYPY 3alIUThI
I'paxxmanckas 3ammuTa B Ype3BbIYANHBIX CUTYAILHSIX

IlepeBon HAYYHO-TEXHUYECKOU JTUTEPATYPBI

Bxomsamux B OOIl mo cnemumansHOocTH 18.05.02 — XuMmuyeckas TEXHOJOTHS MaTepHAIIOB
COBPEMEHHOM JHEpreTHKH, creuuanuzanuu PamuanuoHHas XuMHUS U pajUallMOHHOE
MaTepHUalOBE/ICHUE, BHITIOJIHEHBI B BUJIE OT/AEIbHBIX JOKYMEHTOB, SIBJISIOIINXCS HEOThEMIIEMON
yacTtblo nagaou OOII.

e S
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24.

25.
26.
27.

7. OleHOYHbIEe MATEePHAJIBI
OrneHOYHBIE MaTEpUAIBI IO TUCIUIUIMHAM JUCIUTUINH U3 YI€OHOTO IJIaHa:
WNHOCTpaHHBIN SA3bIK

dunocodust

Uctopus

dusznyeckas KyabTypa U CIIOpT
Maremaruka

Nudopmaruka

dusuka

OOm1ast 1 HeOpraHUYecKasi XUMHS
Oprannueckast XuMus

. Dusnyeckass XUMHUsI

. [ToBepXHOCTHBIE SIBJICHUS U TUCTIEPCHBIE CUCTEMBI

. AHamuTHYECKass XUMUS

. Umxenepnas rpaduka

. Mexanuka

. DIIEKTPOTEXHUKA W MPOMBIIIJIEHHAS 3JIEKTPOHUKA

. be3omacHOCTh XU3HEACATEIbHOCTH

. IIporieccel u anmaparsl XUMHYECKON TEXHOJIOTHUH

. O0mas xuMuIecKast TCXHOJIOTUS

. Cucremsbl ynpaBlieHUsI XUMHUKO-TEXHOJIOTMYECKUMU MTPOLIECCAaMU
. OCHOBBI s11epHOM HUBHKHU U JOZUMETPUH

. Pagnoxumus

. DU3NKO-XUMHUYECKHEe METOAbI aHAI3a

. TexHonorus OCHOBHBIX MaTE€pUaIOB COBPEMEHHOW YHEPTETUKHU U OCHOBBI PaJuallMOHHON

0e30MmacHOCTH

Meroabl aHAaTUTUYECKOTO KOHTPOJISI B TPOU3BOJACTBE MaTEPUAIOB COBPEMEHHOM
SHEPTEeTUKHU

BaKOHOHaTCHBCTBO B 06HaCTI/I HUCIIOJIL30BaHUSI aTOMHOU OHCPIrun

DKOHOMHUKA SIIEPHON OTpaCIIH

PenakcanmoHnHbIe METOABI UCCIIEOBAHUS PAIUAlMOHHO-XUMHYECKUX MPOILIECCOB
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28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

51

63.
64.

65.
66.
67.
68.

Pagnanmonnas xuMus

duzndeckue u PU3NKO-XUMUYECKHE MTPOILIECCHl B XUMHUU BBICOKUX dHEPTUN
JlaboparopHbie pabOTHI 1O O0IIEH U HEOPTAHUYECKON XUMUHU
HaueprarensHas reomerpus

DKoJorus

[IpaBoBeneHue

OKOHOMHMKA

Teopust BEpOATHOCTEN U MaTeMaTH4YeCKasi CTATUCTUKA

JlaGopaTopHbie pabOThI O OPraHUYECKON XUMHUHU

[IpoekTupoBaHue neTajieil MalluH U anmnapaToB

XUMHUYECKUE PEAKTOPHI B TEXHOJIOTUH MATEPUAJIOB COBPEMEHHOU SHEPTeTUKHU
[IpoexTupoBaHuE MPOLIECCOB U AMMapPaTOB XMMUYECKOM TEXHOIOTUU
DKOHOMHMKA U YIIPaBJIE€HUE TPOU3BOACTBOM

DJEeKTUBHbIE TUCIUILIMHBI 10 PU3NYECKON KYIbTYPE U CLIOPTY

Kunernka n MexaHu3Msbl paMaliMOHHO-XUMUYECKUX IIPOLIECCOB
PannannoHHbIE poLecChl B IAEPHOM PEAKTOPE U MIPUPOJIE
PannannoHHbIE IpOLIECCH M anmapaTsl

X¥MHS BBICOKUX DHEPrUuil

Beenenue B pusuky

BBenenue B MmaTepuaioBeieHue

NHxeHepHas IICUXO0JIOTHs

Pycckuii s13bIK M KyJbTypa peun

BeruucnurenbHas MaTeMaTHKa B TEXHOJIOTMU MaTEPUAIOB COBPEMEHHOM YHEPTrEeTUKHU

. JluckpeTHas MaTeMaTHKa B TEXHOJIOTHMH MaTE€pPHAIOB COBPEMEHHON IHEPTeTUKHU
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.

MapkeTuHr

OCHOBBI TEXHUYECKOTO PETYJIIMPOBAHUS U YIIPABICHUS KaYeCTBOM

Panuannonnoe matepuanoBeeHue

Pammnanmonnas 6uosorus

MopenupoBaHrue XMMUKO-TEXHOJIOTHUECKHUX MPOLIECCOB B PaIMALIMOHHON TEXHOJIOTUN
VYrpaBieHue KauecTBOM U OCHOBBI TEXHUYECKOTO PETYITHUPOBAHUS

MarepuanoBeieHUE B TEXHOJIOTMU COBPEMEHHOM YHEPTETUKH

KoHcTpyKkimoHHble MaTepraibl B TEXHOJIOTUN COBPEMEHHOM SHEPreTUKU

KBaHnTOBas XMHsI MaTeprUaiOB COBPEMEHHON SHEPTETUKHU

Karanu3 B Marepuanax cCOBpeMEHHON YHEPTETUKHU

VYyeOHasi MpaKTUKA: MPAKTUKA MO TMOJYYCHHIO MEPBUYHBIX MPO(EeCCHOHANBHBIX YMEHHMA
Y HaBBIKOB

[TpousBocTBEHHAs IPAKTHKA: HAYYHO-MCCIIEOBATEeIbCKast paboTa

[TpousBoicTBEHHAs! PAKTHKA: MPAKTHUKA 10 MOTYYSHHIO TMPO(ECCHOHATBHBIX YMEHUH U
OTbITa MPOPECCUOHATBHOMN AESITETbHOCTU

[IpenaumniomHuas npakTuka

['ocynapcTBeHHast UTOrOBasi aTTecTalus

I'paxxmanckas 3ammTa B Ype3BbIYAUHBIX CUTYAILHSIX

[lepeBoa HAYYHO-TEXHUYECKON JTUTEPATYPHI

Bxomsammx B OOIl mo cnemumansHOocTH 18.05.02 — XuMmuyeckas TEXHOJOTHS MaTepHAIIOB
COBPEMEHHOM JSHEpreTHKH, creuuanusanuu PamuanuoHHas XuMHUS U pauallMOHHOE
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MaTepI/IaJIOBe,[IeHI/IG, BBITIIOJIHCHBI B BUAC OTACIIBHBIX I[OKyMGHTOB, ABJIAOIINXCA HQOT'LCMHGMOﬁ
yacTtblo nagaou OOII.

8. Meroanyeckue MaTepuaJibl 0 IUCHUIIIMHAM
MGTOI[I/I‘-IGCKI/IC MaTepI/IaJIBI 10 OJUCHUIIJIMHaAM (Hepequb JOUCLHUIIJINH ¢H3 yqe6Horo

TJiaHa):

1.

e S

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

HNHocTpaHHBIHN A3bIK

dunocodust

Hcropus

®usnueckas KyJlbTypa U CIIOpPT

Maremaruka

Nudopmaruka

®duznka

OO61as u HeopraHu4eckas XuMus

Opranuyeckasi XuMust

dusnyeckas XuMus

[ToBepXHOCTHBIE SIBICHUS U JUCTIEPCHBIE CUCTEMBbI

AHanuThueckasi XuMus

WmxenepHas rpaduxa

MexaHuka

DNEeKTPOTEXHUKA U IPOMBIIUICHHAS 3JIEKTPOHUKA

be3onacHOCTb KU3HEAECATENBHOCTH

[Ipouecchl n anmapaTbl XUMUYECKOW TEXHOIOTHHU

OO0mast XuMHYeCKast TEXHOIOTHSI

Cuctembl ynpaBieHUs] XUMUKO-TEXHOJIOTUYECKUMHU MPOLIECCaMU

OcCHOBBI siIepHON (PU3UKU U TO3UMETPHUH

Pagnoxumus

OU3NKO-XMMUYECKHE METO/IbI aHATN3a

TexHoJI0orusl OCHOBHBIX MaTe€pUajIoB COBPEMEHHON HEPreTUKU U OCHOBBI paIMallMOHHON
Oe3omacHOCTH

Meroabl aHaTUTUYECKOTO KOHTPOJII B TPOU3BOJACTBE MAaTEPUAIOB COBPEMEHHOMN
SHEPIreTUKU

3aKOHOAATENHCTBO B O0JIACTH MCIIOJIE30BAHUS aTOMHOW YHEPTHH

DKOHOMHUKA SAEPHON OTpaciu

Penakcaronabie METOABI UCCIIEAOBAHMS PAIMALIMOHHO-XUMHUECKHUX MPOIIECCOB
Pagnannonnas xuMus

duznyeckue v PU3NKO-XUMUUECKHE MTPOLIECCHl B XUMUU BBICOKUX SHEPTUN
JlabopaTopnsie paboThI 1O 00IIEH U HEOPTaHUIECKON XUMHUH
Haueprarenbnas reomeTpus

Okoiorus

IIpaBoBeneHue

DKOHOMHKA

Teopust BEpOATHOCTEN U MaTEMAaTHYECKAs! CTATUCTUKA

Jlaboparopubie pabOThI 10 OPTaHUIECKON XUMHUH

[IpoekTupoBaHue neTajiel MalIvuH U anmnapaToB

XHWMHUYECKUE PEAKTOPBI B TEXHOJIOTUN MAaTEpUaAIOB COBPEMEHHON YHEPIreTUKHU
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39
40
41

42.
43.
44.
45.
46.

47.
48.

49.
50.

51.
52.

53.
54.

55.
56.
57.
58.
59.
60.
61.
62.

63

64.

65.
66.

67.
68.

. IIpoexTupoBaHue NPOLECCOB U aNNapaToB XUMUYECKOW TEXHOIOTHH
. DKOHOMHUKA U YIIpaBJIeHUE MTPOU3BOACTBOM

. DJNeKTUBHBIC JUCIUILTUHBI IO (PU3UUECKON KYJIbType U CIIOPTY
Kunetnka 1 MEXaHU3MBI PaIMAIIMOHHO-XUMUYECKUX MPOIIECCOB
PanuannonHbie mpouecchl B IAEPHOM PEaKTOpe U MPUPOJIe
PanuanuonHble npoiiecchl U anmnaparbl

XWMUS BBICOKUX YHEPTHI

Brenenue B puzuky

Bsenenue B MaTepualioBeIcHHAE
WNHxeHepHas IICUXO0JIOTHs

Pycckuii s13bIK U KyJIbTypa peuu
BeruucnurenbHas MaTeMaTHKa B TEXHOJIOTUU MaTEPUAJIOB COBPEMEHHOM YHEPIEeTUKHU

JluckpeTHas MaTeMaThKa B TEXHOJIOTUH MaTeprajoB COBPEMEHHOM 3HEPTeTUKU
MapkeTuHr

OCHOBBI TEXHUYECKOT'O PETYJIMPOBAHUS U YIIPABIEHUS KaYECTBOM
PannannoHHoOe MaTepuanoBeeHue

Pammnanmonnas 6uoiorus
MoenrpoBaHue XUMHUKO-TEXHOJIOTHYSCKUX MPOIIECCOB B PATUAITMOHHON TEXHOJIOTHU

VYpasineHue KaueCTBOM U OCHOBBI TEXHUYECKOTO PETYIIMPOBAHUS
MarepuanoBeeHle B TEXHOJIOTUU COBPEMEHHOM DHEPreTUKH

KoHcTpyKkimoHHble MaTepraibl B TEXHOJIOTUH COBPEMEHHOM SHEPreTUKU
KBaHnTOBas XvMHsI MaTeprUaioB COBPEMEHHOW SHEPTEeTUKHU

Karanu3 B MaTepranax COBpeMEHHOW SHEPreTUKU
VY4eOHas mpakTHKa: MPaKTHKA 10 MOJTYYEHUIO MEPBUYHBIX MPOPECCHOHANBHBIX YMEHUN

Y HaBBIKOB

. IIpon3BoacTBEeHHAas paKTHKa: HAy4YHO-HCCIe10BaTeIbCcKas padboTa

ITpon3BoacTBEHHAs MPAKTUKA: MPAKTUKA MO MOJIYYEHUIO NPOPECCUOHATIBHBIX YMEHUH U
OIbITa NPOPECCUOHATIBHOMN 1EATEILHOCTU

[IpenaumiomHas npakTUKa

l'ocymapcTBeHHass HTOroBasl aTTecTalysl 3allUTa BBITYCKHONH KBaJIM(UKAITMOHHON
paboThl, BKIIIOYAst MOATOTOBKY K MPOLEype 3alUThl U MIPOLEAYPY 3aLIUThHI
['paxxnanckas 3ammTa B Ype3BbIUAUHBIX CUTYALUAX

IlepeBon HAyYHO-TEXHUYECKOU JTUTEPATYPBI

Bxomsamux B OOIl mo cnemmansHocTH 18.05.02 — XuMuuyeckass TEXHOJOTHS MaTepuaioB
COBPEMEHHON HSHEpPreTHKH, creuuanu3zauuu PaavanyoHHas XuMus M paguallMOHHOE
MaTepHaOBEICHUE, BHITIOJIHEHBI B BUJIC OT/CIBHBIX JTOKYMEHTOB, SIBJISIONMINXCS HEOThEMIIEMON
yacTtbio ganHour OOII.

200



Ipuiaoxenus

Mampuya komnemenyuit no npozpamme cneyuarumema 18.05.02 «Xumuueckana mexnonozus mamepuanos co8pPeMeHHoll IHEPZeMUKI)

cneyuanusayusn «Paouayuonnas xumus u paouayuoHHoe MamepuanoseoeHue)
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S | HeopraHuyeckas
S | XuMusd
1
3 praHnvecKast + + + +
XUMUS
dusnyeckas + 4|+
XUMUSI
TloBepxHOCTHBIE
SIBJICHUS u n
JIMCIIEpCHBIC
CHCTEMBI
Amnanuruueckas I
XUMUS
HNmxenepuas +
rpaduka
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Mexanunka

DNEeKTPOTEXHUKA
Y TIPOMBIIIICHHAS
JNIEKTPOHHUKA

beszomacHocTh
JKHU3HEIESITEILHO
CTH

IIpoueccot u
arnmaparbl
XHMHAYCCKON
TEXHOJIOTHH

OOmas
XAMUYeCcKas
TEXHOJIOT U

CucTeMsl
yIpaBICHUS
XHUMUKO-
TEXHOJIOTHYECKHU
MU TPOLECCAMU

OcHOBHI siiepHOI
(12320178 u
JIO3UMETPUHI

Pagnoxumus

dusuko-
XAMUYECKUE
METOBI aHAIH3a

Texuomorus
OCHOBHBIX
MaTepHuaioB
COBPEMEHHOI1
SHEPreTUKU u
OCHOBBI
paauanoHHON
0€301IacHOCTH

Metonapr
aHATUTHYCCKOIO
KOHTPOJISt B
TIPOU3BOJICTBE
MaTepHuaioB
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COBpPEMEHHOM
SHEPreTHKU

3aKOHOIATEILCTB
o B obnacru
HCIIOIb30BaAHUS

ATOMHOM SHEPrUU

DKOHOMUKA
SIIGPHOM OTpaciu

Pemakcanuonnsie
METOIBI
HCCIIEJOBAHMS
panuanoHHO-
XAMHYECKUX
TIPOIIECCOB

Paguanmonnas
XUMHUS

dusnueckue u
(uzuxo-
XAMHYECKHE
TIPOIIECCHI B
XAMHH  BBICOKHX
SHEPrum

BapuaTtusnas uactb

Jlabopartopx
bple  paboThI
mo oOmel u
HEOpTaHNuYeC
KOW XMMHH

Hauepraten
bHas
TEOMETPHS

DKOI0THA

IIpaBoBenen
ue

OO6s3aTeNnbHEIE JUCHUIIIINHBI

DKOHOMUKA

Teopus
BEPOSITHOCTE
7t u
MaTreMaTruye
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CKas
CTaTUCTHUKA
B

JlaGopaTopH
ble  paboThI
o
OpPTaHUYECKO
A XUMHH

IIpoextupon
aHue
neraneit
MaIlIMH u
arnmnaparoB

XHAMUYECKH
€ PEaKTOpBhI
B
TEXHOJOTUH
MaTepHuagoB
COBPEMEHHO

u
OHCPIrCTUKU

IIpoexTupos
aHue
MIPOLIECCOB U
annapaToB
XUMHYECKOH
TEXHOJIOTHH

DKOHOMUKA
u
yIpaBieHUE
MPOU3BOJICTB
oM

DJIeKTUBHAS
IHUCLUIIIAHA
o
(uzmueckoi
KyJIbType ©
CHOPTY

Kunernka n
MEXaHU3MBI
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paauanuoHH
0_
XAMHYECKUX
IIPOLIECCOB

Pamnanmonn
BI€
MIPOIIECCHI B

SIIEPHOM
peakrope U
TIPUPOJIC

Pagnanuonn

bIC
MPOLIECCHl U
anmnaparhbl

Xumus
BBICOKHX
SHeprui

JIMCIMIUTHHBI 110 BEIOOPY

BBenenue B
¢$u3uKy

BBenenue B
MaTepuaioB
elIcHUe

WmnxenepHa
o
TICHXOJIOTHsI

Pycckuii
SI3BIK u
KyJIbTypa
peun

Brrancnuren
bHas
MaTeMaTHKa
B
TEXHOJIOTHH
MaTepHuagoB
COBPEMEHHO

u
OHCPICTUKHU

HuckpetHas
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MaTreMaTuKa
B
TEXHOJIOTUH
MaTepHaioB
COBPEMEHHO
i
9HEPreTUKHU

MapkeTusr

OCHOBBI
TEXHUYECKOT
0
perynuposa
HUA u
yIpaBiieHUs
Ka4eCTBOM

Pagnanmnonn
oe
MaTepHuagoB
eJIcHUC

Pammnanmonn
ast OMoJIorust

MoaenupoB
aHue
XUMUKO-
TEXHOJIOTUY
€CKHX
MIPOIIECCOB B
TEXHOJIOTHH
MaTepHaoB
COBPEMEHHO
i
SHEPTEeTHUKU

Ynpasnenue
KauecTBOM H
OCHOBBI
TEXHUIECKOT
0
perynupoBa
HUS

Marepuason
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eZieHne B
TEXHOJIOTHH
COBPEMEHHO
i
SHEPreTUKu”’

Konctpykuu
OHHBIE
MaTepHasl
B
TEXHOJIOTUH
COBPEMEHHO
i
SHEPreTUKH

KBanrosas
XAMMUS
MaTepuaioB
SIIEpHOM
DHEPTETUKHU

Karamuz B
Marepuanax
COBPEMEHHO

i
SHEPTEeTUKH

[IpaxTuku

VYuebHas
MIPaKTHKA:
MPaKTHKA o
HOJTY4CHHIO
MIepBUYHBIX
po¢eCCHOHATBH
BIX yMEHUH U
HaBBIKOB

IIpousBoncTBeHH
ast MPAKTHKA:
MPaKTHKA o
MOy YCHUIO
po¢eCCHOHATBH
BIX yMEHUH U
OTIBITA
npodeccrnoHanbH
OH JIesITEIbHOCTH
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IIpakTuka o
MOy YCHUIO
po¢eCCHOHATBH
BIX yMEHUH U
OTIBITA
npodeccrnoHanbH
OH IesITEIbHOCTH

IIpenaumiomuas
MIPAKTHKA

l'ocynapcrBennas
UTOTOBast
aTTecTanus 3amuTa
BBIITYCKHOM
KBAIM(PUKAIIMOHHO
it pabOTHI, BKIIIOYAs
MOATOTOBKY K
MPOLEYPe 3ALIUTHI
U TIpoLEeaypy
3aIUTEI

®DakyNbTaTUBbI

I'paxxnanckas
3aIMTa B
Ype3BhIYANHBIX
CUTYaIHsIX

IlepeBon HayudHO-
TECXHUYCCKON
JIUTEPATypPHI
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