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1. OBIIME ITOJOXEHUA

1.1. OcHoBHasi oOpa3oBaTe/ibHAasi NporpamMMa BbiclIero odpa3oBanusi (ypoBeHb
crnenuanurera) (nainee — mporpamma crneuuanurera, OOII cnenumanurera), peanusyemas B
COOTBETCTBUU C (henepanibHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM BBICIIETO
ob6pazoBanusi (PI'OC BO) ¢enepanbHbIM rocyqapcTBEHHBIM OIOKETHBIM 00pa30BaTEIbHBIM
YUpEeXKICHUEM BBICHIErO 00pa3oBaHUsA «POCCHUUCKHMI XUMHUKO-TEXHOJOTHYECKUN YHHUBEPCHUTET
nmenu [l. . MenaeneeBa» no cnenuansHocTH 18.05.02 Xumuyeckass TEXHOJIOIUS MaTepUAJIOB
COBPEMEHHOM PHEPreTuky; no cnenuammzanuu Ne 5 «PagnanmoHHas XUMUS U pagyuallMOHHOE
MaTepHUaJIOBEICHUE) MPEACTaBISAET COO0M KOMILIEKC OCHOBHBIX XapaKTEpPUCTHUK 0Opa3oBaHMS,
OpraHU3alMOHHO-TIEJaTOTMUECKUX YCIOBUM, (OpPM aTTecTaluu, KOTOPbIM IPEJICTaBiIeH B BHUJE
oOuieil XapaKTepUCTUKU IPOrpaMMBbl CIIEUAINTETa, Y4eOHOTO IUIaHa, KaJIeHJapHOTro y4eOHOTO
rpaduka, pabouuMx mporpaMm JUCIHUIUIMH, IPOTrpamMM IPaKTUK, OLIEHOYHBIX CPEACTB,
Meroanyeckux MatepuanoB. OOIl pa3zpaboraHa ¢ y4yeTOM pPEKOMEHJIOBAaHHOW MpUMEPHOMN
OCHOBHOI1 00pa30BaTeIbHON IPOrPaMMBI.

1.2. HopmaTuBHBIE JOKYMEHTHI VI Pa3pa00TKH NPOrpaMMbl CHeHHAJIUTETa IO
HANPAaBJIEHUIO TOATOTOBKHU COCTABIISIOT:

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

- [Ipuka3 MunuctepctBa oOpa3zoBaHusi M Hayku Poccuiickoit ®Dexnepanuul OT
19.12.2013 Ne 1367 «OO6 yrBepxknenun Ilopsinka opraHu3alud U OCYIIECTBIICHUS
00pa30BaTeNIbHON JEATEIBHOCTH 10 00pa3oBaTeIbHBIM IPOrpaMMaM BBICIIEr0 0Opa30BaHUS —
nporpaMMam OakanaBpuara, IporpaMmmam ClielHaIUTeTa, IporpaMmMaM MarucTpaTrypbhy;

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

- @enepalibHblil  TOCYJApCTBEHHBIN  00pa3oBaTeNbHBIM  CTaHIApT  BBICIIETO
oOpazoBanus no cnenuanbHOcTH 18.05.02 (YpoBeHb ClELUAIUTETA), YTBEPKACHHBIA MTPUKA30M
MunuctepctBa oOpa3zoBanusi u Hayku Poccuiickoit ®enepauuu ot 17.10.2016 Ne 1291
(3apeructpupoBan  MunucrepctBoM  toctunuu  Poccuiickoit  ®enepaumm  14.11.2016,
peructpaiioHHblil Ne 44337).

1.3. O0mas xapakTepuCcTHKA MPOrpaMMbl ClIEMATUTETA

Lenabo nporpamMmbl cienMaJuTeTa SBISETCA CO3JaHUE OOYYAIOUIUMCS YCIOBHM JUIs
proOpeTeHus: He0OX0AUMOTO Uil OCYLIECTBICHUS MPO(ECCUOHATBLHON AEATEIbHOCTH YPOBHS
3HAHWM, YMEHMH, HABBIKOB, OIBITA JESATENBHOCTH M TMOATOTOBKM K 3allUTE BBIITYCKHOMN
KBaJIN(DUKAIIMOHHOM pabOTHL

Cpok mnosydyeHusi o0pa3oBaHusi 0 NMpPOrpaMMe CHeHUAJTUTETA 10 CHEIUAIBHOCTH
18.05.02 Xumunueckasi TEXHOJIOTMSI MaT€pUaIOB COBPEMEHHOM SHEPreTUKN U CIIEHHATU3ALUN —
PanuanyonHas XxuMus U pajnalliOHHOE MaTepUAIOBEICHUEB OUHOU Gopme oOyueHus!, BKIItoYas
KaHUKYJbI, MPEOCTaBIsieMble HOCE MPOXOXKICHUSI IOCYAapCTBEHHOM HTOTOBOW aTTeCTaluy,
COCTaBJACT 5,5 7eT;

CrpykTypa o0pa3oBaTe/IbHON NMPOrpaMMbl CHENHMAJIMTETAa BKIIOYACT 00s3aTENIbHYIO
(6a30By0) 4YacTh W dYacTh, (HOPMUPYEMYIO Y4YaCTHHKAMHU OOpa30BaTEIbHBIX OTHOIICHHIA
(BapuaTuBHYy10). OTO 00€crneynMBaeT BO3MOXHOCTh pealii3allid HPOrpaMM CIELHAIUTETA,
MMCIOIINX PA3IMYHYI0 HampaBiIeHHOCTh (mpodmib) oOpa3oBaHWsi B paMKax OJHOU
cCrHelHalIn3aluy MporpaMMbl CIIELIMATIUTETA.

[IporpaMma crienanuTera COCTOUT U3 CIEAYIOIUX OJIOKOB:

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

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

bnox 3 "l'ocymapcTBeHHass wuToroBas arrecranus’, KOTOpPbII B TMOJHOM OObeMe
OTHOCUTCSI K ©0a30BOM wyacTH mnporpammbl 6-9 3a4eTHbIX €OUHUI] (3.€.),M 3aBepllaercs
MIPUCBOCHHUEM KBaJIM(UKALUU, YKa3aHHOM B MepeuHe CHEeUalbHOCTEH BbICIIEro 00pa30BaHuUs,
yTBepKAEHHOM MuHucTepcTBOM 00pasoBanus U Hayku Poccuiickoit denepaunn

O0bem nporpamMmmel cnenuaguTera cocrapiser 330 3a4eTHBIX €IUHULL.

IIpucBauBaemas kBaaupukanusa. [Ipy yciioBuu 0cBOEHMs MPOrpaMMbl CHEIHATUTETA,
3alIUTHl  BBIYCKHOW  KBaJU(UKAIMOHHOW padoThl, O(OpPMIIEHHOM B COOTBETCTBHUH C
TpeOOBaHUSIMY, YCTaHABIMBAEMbIMH MUHUCTEPCTBOM oOOpa3oBaHus u Hayku Poccuiickoit
@enepauuy, MpUCBaMBAaETCs KBaIM(UKalMsi «WHXeHep» 1o crneuuaibHoctu  18.05.02
XuMHYECcKasi TEXHOJIOTHSI MAaTEPHAJIOB COBPEMEHHON IHEPTETUKHU.

2. XAPAKTEPUCTHUKA ITIPO®ECCUOHAJIBHOM JESATEJIBHOCTHU
BBIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY CIIEHHUAJIUTETA

2.1. Ob6aacTb npodecCHOHANBHOMI 1eITeJbHOCTH BBINYCKHUKA
Obnacth npo¢heCcCHOHATBHOW JESTeIbHOCTH BbIIYCKHUKOB, OCBOMBIIHX I[POTrpamMmy
CHelHaInTeTa, BKIIOYaeT:

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

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

- pa3paboOTKy M SKCIUIyaTalUi0 METOJO0B AHAIUTUYECKOTO KOHTPOJIS M DPaTUALMOHHOMN
0€30MacHOCTH Ha 00BEKTaX, CBSI3aHHBIX C UCII0JIb30BAHUEM aTOMHOM 3HEPIHUH.

2.2. O0beKTHI NPOeCcCHOHATBHOM 1esITeJIbHOCTH BBINYCKHUKA
O6bekramMu npoecCUOHATBHONU JESTEIbHOCTH BBIITYCKHUKOB, OCBOMBILUX IPOrpaMMy
CHeLHaIUTETa, SBIISIOTCA:

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

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

- TEXHOJIOTMUYECKHE MPOLECCHl X U3BJICUEHUS, KOHLIEHTPUPOBAHUS U OUHUCTKH;

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

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

2.3. Buasl npogeccuoHaIbHOM AeATeIbHOCTH BBIITYCKHUKA

Bunelr npodeccroHanbHOW AESITEIBHOCTH, K KOTOPHIM TOTOBSTCA BBITYCKHUKH,
OCBOMBIIME IIpOrpammy crienuannrera, peanuzyemyro B PXTY um. [.1. Menneneesa ncxons us
noTpeOHOCTEN pBhIHKA TPYAd, MMEIOIIUXCS HaydyHO-HCCIEA0BATEIbCKUX M MaTepHalbHO-
TEXHUYECKUX PECYpPCOB:

- IPOU3BOJICTBEHHO-TEXHOJOTMYECKAs;

- HAy4YHO-HCCJEI0BaTeNIbCKas;

- OpraHM3alMOHHO-YIpaBJIeHYECKasl;



- TIpOEKTHasl.
Creuuanu3anuy, IO KOTOPbIM TOTOBSITCS BBINYCKHUKH, OCBOMBIIHME IPOTpamMMy
creluaauTeTa:
cnenuanuzauuss N 1 "Xumuueckas TEXHOJOTHUS MaTepUaioB SAEPHOTO TOIUIMBHOIO
mukmna';
cnenuanuzauust N 2 "TexHosorus pa3zeneHus: u IpuMeHEeHUe U30TONOB";
cnenuanu3zauuss N 3 "TexHosiorus TemJOHOCUTENEH W PaJAMOIKOJIOTHUS  SAEPHBIX
SHEPreTHYECKUX YCTaHOBOK';
cnenuanu3zauuss N4 "XuMmuueckas TEXHOJIOTMsSI HAHOMATEpUasjoB Ul  sAEPHOM
SHepreTHKu";
cnenuanuzanus N 5 "PaguannonHas XuMusi ¥ palialliOHHOE MaTepraioBeIeHne";
cnenuanuzanmuss N 6  "SgepHas wu  paamanuoHHas 0€30MacHOCTh Ha  OOBEKTax
WCII0JIb30BaHUS JIEPHOM IHEprun'".
[Ipu pa3paboTke u peanuszany TporpaMMbl CHELUATUTETa OPraHU3aALM OPUEHTHPYETCS
Ha KOHKPETHbIM BUA (BUAbI) NpOGECCHOHATBHOW MAEATEIBbHOCTH, K KOTOPOMY (KOTOPBIM)
TOTOBUTCS CIIEUUANINCT U BhIOMpAeT cHenualn3alnio, UCX0Ad U3 MOTpeOHOCTEN phIHKA TPYyAa,
Hay4YHO-HCCJIEI0BATEIbCKUX U MaTepUaIbHO-TEXHUYECKUX PECYPCOB OpraHU3al1u.
BBITyCKHHMK, OCBOMBIIMI @pOrpamMMmy CHEHHAINTETa, TOTOB pelaTh CIEIYIOIINE
npodeccuoHaIbHBIC 3a0a49H:
B COOTBETCTBMM C BHUJAMU INPOPECCHOHAIBHON JAEATEIbHOCTH, HAa KOTOpPhIE OPUEHTHPOBAHA
[porpaMma CrenuanuTera:
B COOTBETCTBUHU C BUIOM (BHUIaMH) NMPO(PECCHOHATBHOMN eATEIbHOCTH, Ha KOTOPBIM (KOTOpHIE)
OpUEHTUPOBaHa MporpaMMa CrelHalIuTeTa:
IIPOM3BOJICTBEHHO-TEXHOJIOIMUECKas NeATEIbHOCTD:
OCYILIECTBJIEHUE  TEXHOJOTMYECKOTo  Ipoliecca B COOTBETCTBUM € TpeOOBaHUAMU
TEXHOJIOTUYECKOIO PerJaMeHTa;
OpraHu3anys ¥ OCYLIECTBICHHE BXOJHOTIO KOHTPOJS ChbIpbsi U MaTEpUAIOB, UCIOJIb3YEMbIX B
TEXHOJIOTUM MaTepualoB COBPEMEHHOIN OSHEPreTUKHU, HU30TOMHO UHCTBIX BEIIECTB, HUX
COCAUHCHUM;
obecnieueHre 3(PPEKTUBHOTO HCIHOJB30BaHUS B TEXHOJIOTMUECKOM IIpolecce 000pyAOBaHMUS,
CBIPBSl U BCIIOMOTaTEIbHBIX MAaTEPUAJIOB;
HajaJka W OHKCIUTyaTalys MallMH W annapaTtoB [Js OCYLIECTBICHHUS] TEXHOJOTHYECKUX
IIPOLIECCOB;
OCBOEHHUE U BBOJ B 3KCILIyaTaI[MI0 HOBBIX TEXHOJOTUYECKUX MTPOLIECCOB U 000PYI0BaHMUS;
IIPOBEJIEHUE SKOJOTUYECKOTO U PaIMallMOHHOIO MOHUTOPUHTA;
oOecriedeHUEe MEpONPUATUI 1O  JI€3aKTHBALMM  TEXHOJIOTUYECKOro oOOpynoBaHUS U
MIPOM3BOJICTBEHHBIX U MPUIIETAIOUINX TEPPUTOPUI;
obecrieueHne paauamoHHON 0€30MacHOCTH;
Hay4YHO-HCCIIEI0BATENbCKAS ACSITEIbHOCTD:
pa3zpaboTka IIJJaHOB, MpOrpaMM M METOJUK IPOBEAEHUS HCCIEIOBaHUNH MaTepUajioB U
TEXHOJIOTUYECKUX MPOLIECCOB, SIBJISIOMIUXCS 00bEKTAMH MPOPECCUOHANBHOMN AEATEIbHOCTH;
MIPOBEJICHUE JKCIEPUMEHTAIbHBIX MCCIEAOBAaHUNW B OO0JACTH TEXHOJOIMM MaTepualioB
COBPEMEHHOM DHEPreTUKH;
U3Y4YeHHE H3MEHEHHs] CBOMCTB MaTepuaoB IOJ JCHCTBUEM HHTEHCUBHBIX pPaIUallMOHHBIX
W3JIy4EHHI;
CO3JJaHME TEOPETHUYECKUX MOJEJEH Ui IPOrHO3UPOBAHUS CBOMCTB MAaTE€pPHAIOB COBPEMEHHOM
SHEPreTHKU;
MOJEIUPOBAHUE U ONITUMHU3ALIUS TPOU3BOJICTBEHHBIX YCTAHOBOK U TEXHOJIOTUUECKUX CXEM;
aHaJIN3 HAYYHO-TEXHUYECKOW JTUTEpaTypbl U IPOBEIECHHUE TaTEHTHOTO MTOUCKA;
COCTaBJIEHUE HAYYHO-TEXHUYECKUX OTUYETOB M AHATUTHUYECKUX 0030POB JIUTEPATYPHhI;
OpraHU3al[MOHHO-YIPaBIEHYECKAasl 1A TEIbHOCTB!



opraHu3anusi paboThl KOJUIEKTHBA B YCJIOBMSIX JEMCTBYIOLIETO MPOU3BOJCTBA U obecreueHne
OecriepeO0MHOr0 OCYLIECTBICHUS TEXHOJIOTHYECKOTO MPOLIECcCa;

OCYILIECTBJIEHUE TEXHUYECKOTO KOHTPOJS B IPOU3BOJCTBE MAaTEpUAIOB COBPEMEHHOM
SHEPreTHKU;

pa3paboTka MEpOIPHUATHI 10 3KOHOMUHM ChIPbsI U SHEPIreTUUECKUX PECYPCOB;

IIPOBEJIEHUE TEXHUKO-?KOHOMUYECKOIO aHaIM3a NPOU3BOJICTBA;

OpraHu3aius 1 npopejaeHue oOy4eHus epcoHalia; MpoeKTHas JesITeIbHOCTb:

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

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

pa3paboTKka HMCXOIHBIX JAHHBIX ISl MPOEKTHPOBAHHUS HOBBIX TEXHOJIOTMUECKHUX MPOLECCOB
00opyn0BaHus, aBTOPCKUN HAA30p 3a MIPOLECCOM ITPOEKTHUPOBAHMUS;

B COOTBETCTBUU CO CIIELUATH3AIUSIMHU:

cneruanu3anusa N 1 "XuMuueckass TEXHOJIOTHS MaTEPUANIOB SIIEPHOTO TOTUIMBHOTO IUKIA'":
YCOBEPUICHCTBOBAHUE M Pa3pabOTKa TEXHOJOTHYECKHX IPOIECCOB MPOU3BOACTBA OCHOBHBIX
(YHKIIMOHATIBHBIX MaTepUasoB A€PHOTO TOIJIMBHOTO LIUKIIA;

KOHTpOJIb cOopa, XxpaHeHus u rnepepabotkn PAQO pa3auyHOr0 YpOBHS AaKTUBHOCTH C
HCIIOJIb30BAHUEM TIEPEIOBBIX METO0B oOpamienus ¢ PAO;

cnenuanu3anus N 2 "TexHosiorus pa3jesieHus U NpUMeHEeHUe U30TOMOB":

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

IIPUMEHEHHE U30TOIOB JJIsl PELICHUs 3a/1a4 B 00JaCTU TEXHUKU U TEXHOJIOTMH, €CTECTBEHHBIX
HayK U MEJUIIUHBI;

cnenuanu3anust N 3 "TexHon0rus TeIIOHOCUTENEN U PaJu03KOJIOTUS SAEPHBIX IHEPIeTUUECKUX
YCTaHOBOK'":

MIPOBEJIEHUE, KOHTPOJIb, pa3pabOTKa M YCOBEPUICHCTBOBAHME TEXHOJOTMYECKUX IPOIIECCOB
MOATOTOBKH M PEr€HEpaLNU TETJIOHOCUTENEHN SIEPHBIX SHEPreTUYECKUX YCTAaHOBOK PA3JIMYHOIO
TUMa, 00ecrneuynBaOIIMMHU HAJIeKHYI0 U JOJIFOBPEMEHHYIO 3aIIUTY OKpPY)KAIOIIeH cpeabl OT
BO3/ICUCTBUS paaualui;

pa3paboTka Ha aTOMHBIX JIEKTPOCTAHLHUAX MEPONPUSATUHN IO 3alUTE OKPYXKAIOUIel cpelbl OT
PaZMOHYKIIMIOB M OLIEHKA JO30BOM HArpy3KH Ha pa3jIudHbIe IPYIIIbl HACEICHMUS,;
cneruanu3anus N 4 "Xumudeckasi TEXHOJOTHS HAHOMAaTEPHUAJIOB IS SIAEPHOM SHEpreTUKu':
pa3paboTka TEXHOJOTHYECKUX IMPOLIECCOB MOJIYYECHHs] MaTepUasIoB s SJCPHON SHEPreTHUKU C
HCII0JIb30BAaHUEM METOJI0B HAHOTEXHOJIOTHH;

pa3paboTKa 1 OCYIIECTBICHNE METOA0B Oe30macHoro oopamenus ¢ Hanomarepuainamu ATL;
cnenuanuzanusa N 5 "PaguanmonHas XuMusi ¥ paidalliOHHOE MaTepraioBeieHne"

OILICHKA PaJUallMOHHBIX 3((EKTOB B3aUMOAECHCTBUS U3JTy4YEHHUS! BHICOKOW 3HEPTUU C BELIECTBOM,
WCI0JIb30BAHUS UM MUHUMU3HPOBAHUS MOCIIEICTBUS 3TOIO B3aUMOICHCTBUS;

IIPOBEJIEHUE KOHTPOJI, YCOBEPUICHCTBOBAaHME M pa3paboTka paguallMOHHO-XMMHYECKHUX
TEXHOJIOTHYECKUX IPOLIECCOB C MOJYYEHUEM HOBBIX WM MOJAU(ULHMPOBAHHBIX MaTEPHUATIOB C
yIIy4IIE€HHBIMH CBONCTBaMU;

OIICHKa PAaJUallMOHHOM YCTOWYMBOCTH Ppa3IUMYHbIX MaTepHaioB U pPa3paboTKa MpPOIECCOB
3alUThl 3TUX MAaTEPUAJIOB;

cnermanu3anuss N 6 "SnepHas m paguanmonHas 0e30MacHOCTh Ha OOBEKTAaX HMCIOJIb30BAHUS
SJIEpHON SHEprUn'":

aHaJIM3 pPaJUAllMOHHON CHUTyallMM M pa3padOTKU MEpONpUATUS IO OOECIEeUeHUIO sIepHOMN
0€30MacHOCTH MpPHU MPOBEJCHUHM TEXHOJOTMYECKUX IPOLECCOB C PacTBOPAMH, COJAEpKallUMU
JeIsLUecs: MaTepuabl;

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



3. IIJTAHUPYEMBIE PE3YJIbTATDI OCBOEHHUsA  ITPOI'PAMMbI
CIHIEHUAJIUTETA

3.1. B pe3ynbrare OCBOEHHUS MPOTpaMMBbl CIICIIHAIUTETA Y BBIMTYCKHHUKA JOJKHBI OBITh
chopmupoBaHbl  OOIIEKYJIBTYpHBIE, oOmenpodeccuoHabHbIe, NpodeccuoHaTbHBIE U
podeccruoHaIbHO-CIIEUaIN3UPOBAHHBIE KOMIIETEHIUH.

3.1.1 BbIlycKHUK, OCBOMBIIMN MpOrpaMMy CHEIHaluTeTa, JOJDKEH o01anaTh
CJIEYIOIMMHU OOLIEKYIbTYPHBIMU KOMIIETEHLIUAMHU:

- CIOCOOHOCTBIO MPEJCTaBUTh COBPEMEHHYIO KapTUHY MHpa Ha OCHOBE II€JIOCTHOM
CUCTEMbl E€CTECTBEHHOHAyYHBIX M MaTEMaTHYECKUX 3HAaHUN, OpPUEHTHUPOBATHCS B
LEHHOCTSX ObITHS, )KU3HU, KyabTyphl (OK-1);

- CIOCOOHOCTBhIO K  aHaJu3y COLMAJIbHO-3HAYMMbBIX IPOLIECCOB M SBJIECHUH, K
OTBETCTBEHHOMY y4YacTHIO B nosmtuyeckoil xku3uu (OK-2);

- CIIOCOOHOCTHIO AHAIM3UPOBATH OCHOBHBIE 3Tallbl U 3aKOHOMEPHOCTU HCTOPHUYECKOTO
pa3BuTusa oOmecTBa uisi (HOPMUPOBAHHS TPAKIAHCKOW TO3UIMH, CIIOCOOHOCTH
WHTETPUPOBATHCS B cOBpeMeHHOe 001mmecTBo (OK-3);

- CITOCOOHOCTHIO K 000OIIEHNIO, aHAIN3Y, BOCIIPUATHIO HH(POPMAIMH, TIOCTAaHOBKE LIETH U
BBIOOpY myTel ee noctmkeHus (OK-4);

- TOTOBHOCTBIO CBOOOJIHO IOJIb30BATHCS JINTEPATYPHOU U JEIOBOM MUCbMEHHON M YCTHOM
peubl0 Ha PYCCKOM $I3bIKE, CIIOCOOHOCTHIO B MHCbMEHHOM U YCTHOM pedyu MpaBUIBHO
(JtornuHO) opopMuUTh pe3ynbrathl MbiuieHus (OK-5);

- CIMIOCOOHOCTHIO K TPO(PECCHOHAIIBHOMY OOIIEHUIO HA MHOCTPAHHOM SI3BIKE, K MOTYYCHHUIO
uHpopmanuu u3 3apyoexHbix ucToUHUKOB (OK-6);

- cIIOCOOHOCTHIO K KOOIepaluu ¢ kojuieramu, padote B kojuiektuse (OK-7);

- CIIOCOOHOCTHIO HAXOAUTh OPraHNU3AllMOHHO-YIIPaBICHUECKHE PEIICHNS B HECTaHIaPTHBIX
CUTYalUsIX U TOTOBHOCTHIO HECTU 3a HUX OTBETCTBEHHOCTH (OK-8);

- CIOCOOHOCTBIO ~ MCIOJIb30BaTh ~ HOPMATHBHBIE  IPAaBOBbIE  aKThl B CBOEH
podeccHoOHAIIbHON JIE€ATEIbHOCTH, CIIOCOOHOCTBHIO U TOTOBHOCTBIO K COOJIIOJIEHUIO
npaB 1 o0s13aHHOCTEN rpaxaanuna (OK-9);

- CIIOCOOHOCTBIO K CaMOpPa3BUTHUIO, IMOBBIIIEHUIO CBOEH KBalM(UKALMM M MacTepCTBa,
CIOCOOHOCTBIO CAaMOCTOSITENIBHO MPUMEHSITh METOJIbl M CPEICTBA MO3HAHMS, O0yUeHUS
U CaMOKOHTPOJI JUIsl MPUOOPETEHHsI HOBbIX 3HAHUM M YMEHUIl B 00JaCTH TEXHUKU U
TEXHOJIOTUM, MATEMaTUKH, €CTECTBEHHBIX, TI'YMAHUTAPHBIX, COLHAIBHBIX H
SKOHOMHMYECKHUX HayK, B TOM YHCJIE B HOBBIX OOJIACTSAX, HENOCPEJICTBEHHO HE
CBSI3aHHBIX CO cdepoil mpodhecCuoHaTbHON IEATEIHHOCTH, PAa3BUTUSA COLUAIBHBIX H
npodeccroHanbHbIX KoMieTeHui (OK-10);

- TOTOBHOCTBIO KPUTUYECKU OLIEHWBATH CBOM JOCTOMHCTBA U HEJIOCTAaTKU, HAMETUTH ITyTH
1 BbIOpaTh CpeAcTBa pa3BUTHS JOCTOMHCTB U ycTpaHeHus HepocTaTkoB (OK-11);

- CIIOCOOHOCTHIO paboTaTh ¢ UH(POPMAIIHEH B I100aTbHBIX KOMIBIOTEPHBIX ceTsax (OK-12);

- IOHUMaHUEM  POJM  OXpaHbl  OKpYXawIled  cpeapl U PalUOHAIBHOTO
MIPUPO/IOIIOJIL30BAHUS U AJISl Pa3BUTHUS U coxpaHeHus nusminzanuu (OK-13);

- CIOCOOHOCTBIO MCMOJIb30BaTh METOJAbl U CpPEeACTBA (PU3IUUECKOW KYIBTYpBI JUIS
YKpEeIJIEHUS 3/10POBbS U JIOCTHKEHHUS JIOJDKHOTO YPOBHS IMOJTHOLEHHONW COLMAIbHOU U
npodeccuoHanbHOM nesrensHocTu (OK-14).

3.1.2. BBINYCKHUK, OCBOMUBIIMN HporpamMMmy CHelHaluTeTa, JOJDKEH 00JaaaTh
CJIEYIOIKUMHU 0011enpodecCuoOHaIbHBIMU KOMITETEHITUSIMU:

- CIOCOOHOCTBIO HCIOJIb30BaTh MaTeMaTUYECKUE, €CTECTBEHHOHAYYHbIE U WH)KEHEpPHBIE
3HAHMS JUIsl pelieHus 3a1a4 cBoelt nmpodeccuonanbHon aestenbHoct (OIIK-1);

- CHOCOOHOCTBIO MPO(PECCHOHANIBHO HCHOJIb30BaTh COBPEMEHHOE TEXHOJOTUYECKOE H
aHAJIUTUYECKOE 000PYA0BAaHUE, CIOCOOHOCTBIO K MPOBEACHUIO HAYYHOI'O HCCIIEIOBAHUS

Y aHAJIU3Y MOJIyYEHHBIX MpU ero nposeaeHuu pesynbraton (OIIK-2);



CIIOCOOHOCTBIO HCII0JIB30BATh METOJbl MAaTEeMAaTUYECKOTO MOJIEIMPOBAHUS OTIEJIbHBIX
CTaJHi U BCEro TEXHOJOTHUYECKOTO MPOLECcca, K IPOBEJCHHUIO TEOPETUYECKOIO aHAIN3a U
AKCIEPUMEHTAJIbHOM npoBepke afnekBaTHocTH Mozenu (OIIK-3);

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

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

3.2. BBbIIyCKHUK, OCBOMBIIMI MporpamMmy CHEUUAJIUTETa, JODKEH 00aaarh

npodeccruoHaIbHBIMU KOMITETEHIIUSIMHU, COOTBETCTBYIOLIUMU BUAY (BUAaM) NpodecCHoHaIbHON
JESITeIbHOCTH, Ha KOTOPBIN (KOTOPbIE) OPUEHTHPOBAHA [TpOrpaMMa CreuaanTeTa:
IIPOM3BO/ICTBEHHO-TEXHOJIOTMUECKas e TEIbHOCTb:

CIIOCOOHOCTBIO  OCYILIECTBIISATh  TEXHOJIOTUYECKUH MPOIECC B  COOTBETCTBUU C
perjaMeHTOM M HCHOJb30BaTh TEXHUYECKUE CPEACTBAa JUIsl U3MEPEHUS OCHOBHBIX
[apaMeTpoB TEXHOJOTUYECKOTO Mpoliecca, CBOUCTB chipbs U mpoaykuuu (I1K-1);
CHOCOOHOCTBIO K  pEUIeHUI0  Mpo(ecCHOHANbHBIX  MPOU3BOJICTBEHHBIX  3ajad,
BKJIIOUAIOLIUX pa3pabOTKy HOPM BbIpaOOTKM W TEXHOJOTMYECKHMX HOPMATHBOB
pacxo/J0BaHUs CBIPbS, MATEpPUAJIOB U HSHEPreTHUECKUX 3aTpaT, COBEPIICHCTBOBAHUE
KOHTpOJIs TeXHOIorndeckoro mporecca (11K-2);

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

CIOCOOHOCTBIO IPUHUMATh KOHKPETHOE TEXHUYECKOE PELIEHUE C YUeTOM OXpaHbl TPyAa,
paaranroOHHON 6e30MacHOCTH U 0XpaHbl oKpyxatoiein cpensl ([1K-4);

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

CIIOCOOHOCTBIO IPOBOAMTH PAAUOMETPUUYECKHE M JIO3UMETPUUYECKUE HU3MEPEHUsI H
KOPPEKTHO 0OpabaThiBaTh SKcriepuMeHTanbHble qanHble (I1K-6);

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

TFOTOBHOCTBIO HCIHOJb30BaTh JICUCTBYIOIIME HOPMATHUBHBIE JIOKYMEHTHI B 00JacTH
paauanmoHHou u simepHoit 6e3omacHocTH (ITK-8);

HAaYYHO-HCCIICAO0BATCIbCKAA JCATCIbHOCTD!:

CIOCOOHOCTBIO K  pa3pabOTKe IUJIAaHOB UM NpPOrpaMM  [POBENEHUS  HAy4yHO-
HCCIIEIOBATENIbCKUX pa3paboTOK, BHIOOPY METOJIOB U CPEACTB PEIIECHUs HOBBIX 33134
(1IK-9);

CIIOCOOHOCTBIO  CAMOCTOSATEIBHO  BBINOJIHATH HCCJIEIOBAaHUS C  HCIOJIb30BAHUEM
COBPEMEHHOM ammapatypel ¥ METOJOB HCCIe[oOBaHMS B oOjactu OOBEKTOB
podeccuoHaIIbHON JIEATEIIbHOCTH, IPOBOIUTh KOPPEKTHYIO 00pabOTKy pe3yiabTaToB U
yCTaHaBIMBATh ajiekBaTHOCTH Mozeinel (I1K-10);

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

CIOCOOHOCTBIO MPENICTABIATh PE3YNbTAThl HCCIEA0BaHUs B opMax OTUETOB, pedepaTos,
nyOnuKanuil ¥ myOoInYHbIX 00CYKIeHUH, ClIOCOOHOCTHIO0 (hOPMYIUPOBATh IPAKTUUECKUE
PEKOMEHAALINHU 10 UCII0JIb30BAHMIO PE3YJIbTaTOB HayuHbIX HccienoBanuit (I11K-12);

OpraHru3allMOHHO-YIIPABJICHUCCKAA NCATCIbHOCTD!:

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



- CHOCOOHOCTBIO  YHPAaBIATH  JEUCTBYIOUIMMHU  TEXHOJOTMYECKMMM  IPOLECCAMH,
o0OecrieunBarOIMMH BBIITYCK IPOJIYKIMHM, OTBeuarouleil TpeOoBaHUSAM CTaHAAPTOB U
peiaka (I1K-15);

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

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

MIPOEKTHAsI I€ATEIbHOCTD:

- CIHOCOOHOCTBIO K IPOBEICHUIO aHAM3a TEXHUYECKHX 3a/JaHUi Ha IPOEKTUPOBAHUE U
IIPOEKTOB C YYETOM CYILECTBYIOIIETO MEXIYHAPOJHOIO U HAIMOHAJIBHOIO $JIEPHOTO
3akoHoaarenscTBa (I1K-18);

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

- CIHOCOOHOCTBIO K pa3pabOTKE HOBBIX TEXHOJIOTMYECKHMX CXEM Ha OCHOBE pPE3yJIbTaTOB
Hay4HO-uccaenoBaTenbckux padot (I1K-20);

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

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

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

- CHOCOOHOCTBIO K 0€30MacHOMY IPOBEACHUI0, KOHTPOJIIO, YCOBEPIICHCTBOBAHUIO H
pa3paboTKe TEXHOJOTHYECKUX MPOLECCOB MPOU3BOJCTBA OCHOBHBIX (PYHKIHOHAIbHBIX
matepuainoB ATL[, B Tom ymcie ¢ ucnoiap30BaHueM paauoakTuBHbix Matepuanos (IICK-
1.1);

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

cnenuanuzanus N 2 "TexHosiorus pa3jesieHus 1 NpUMeHEeHUEe U30TOIOB":

- CIHOCOOHOCTBIO K NMPOBEACHUIO M KOHTPOJIO TEXHOJOIMYECKHUX MPOLECCOB pa3JIeeHUs
M30TOIOB € UCHOJb30BaHUEM METO0B n3oTonHoro ananuza (IICK-2.1);

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

cnenuanu3anust N 3 "TexHon0rus TeIIOHOCUTENEN U PaJu03KOJIOTUS SAEPHBIX JHEPIeTUUECKUX
YCTaHOBOK'":

- CHOCOOHOCTBIO K  0Oe30macHOMY  IpPOBEACHHUIO, KOHTPOJIIO,  pa3paboTke U
YCOBEpUICHCTBOBAHUIO TEXHOJOTUYECKUX IPOLECCOB MOATOTOBKM M pereHepaluu
TEIUIOHOCUTENEH  SACPHBIX  DHEPreTUYECKUX  YCTAHOBOK  Pa3jgMYHOrO  THIIA,
o0OecrieunBarOIMMHM HAJCKHYIO U JOJTOBPEMEHHYIO 3alUTy OKpYXKarollel cpelbl OT
BozneiicTBus panuanuu (IICK-3.1);

- CHOCOOHOCTBIO pa3padaThiBaTh HA aTOMHBIX 3JEKTPOCTAHLUSAX MEPONPUATHUS 110 3aIUTE
OKpY’KaroIllel cpe/ibl OT PaJUOHYKIMIOB U OLEHUBATh JO30BYIO HAarpy3Ky Ha pa3jiMy4HbIe
rpynmnsl HaceneHus (IICK-3.2);

cnenuanu3anus N 4 "Xumuueckasi TEXHOJIOTHS HAHOMATEPUAJIOB JIJIs SIIEPHOM SHEPreTHKH'":

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

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

cnenuanuzanus N 5 "PaguanmonHas XuMusi ¥ paidalliOHHOE MaTepraioBeieHne"":



CIIOCOOHOCTBIO OIICHMBATh paJvallMOHHbIE AP EKTl B3aUMOJCHCTBHUS H3ITy4EHUS
BBICOKOW JHEpPrHMHM C BEUIECTBOM, MHCIIOJIb30BAaTh WJIM MHUHUMM3UPOBATH IOCIEICTBUS
storo B3aumojeiictaus (IICK-5.1);

CIIOCOOHOCTBIO K 0€30MacHOMY IPOBEACHUI0, KOHTPOJIIO, YCOBEPIICHCTBOBAHUIO H
pa3paboTke paJualMOHHO-XUMUYECKUX TEXHOJIOIMYECKUX IMPOLECCOB C IMOJIyYEHUEM
HOBBIX WJIM MOJAU(DUIIMPOBAHHBIX MaTepHaIoB ¢ yinydmeHHbIMH cBoiicTBamu (IICK-5.2);
CIIOCOOHOCTBIO OLIEHMBATh PATUAIIMOHHYIO YCTOWYMBOCTH Pa3IMUHBIX MaTepHaOB U
paspabaTsiBaTh Tporiecchl 3amuThl 3Tux Matepuanos (IICK-5.3);

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

CIOCOOHOCTRIO  aHAIM3MPOBATH  PAJMAIMOHHYIO CHTyall{I0O W  pa3padaThIBaTh
MEpONpHUATHS 1O  OOeCHedYeHHI0  sAAepHOM  0e30MacHOCTH  IpU  [POBEJIECHUU
TEXHOJIOTHYECKHX TIPOIECCOB C PACTBOPAMHU, COJICPKAIIUMH ACIAIIHCCS MaTEPHAIIBI
(IICK-6.1);

CIIOCOOHOCTBIO  pa3pabaThiBaTh W NPOBOJUTH MEPOIPHUATHA 10 00ECIICUCHUIO
paauanmoHHON 0€30MacHOCTH MTPOU3BOACTBEHHOTO Niepconana u Hacenenus ([1CK-6.2).
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4. OPTAHU3ALUSA OBPA3OBATEJIBHOI'O TIPOLHECCA ITPU PEAJIN3AIIUU
IMPOI'PAMM CIELHHUAJIMTETA

4.1. O0mas xapakTepucTUKAa 00pa30BaTe/IbLHOI 1eITeJIbHOCTH

OO6pazoBarenbHas 1eATEIbHOCTD IO IPOrpaMMe CHelHaluTeTa NpeaycMaTpuBaeT:

— TpoBeACHME Y4YEOHBIX 3aHATUH MO AUCHUUIUIMHAM (MoOIyiasiM) B (dopme JeKIuil,
CEMUHApCKUX 3aHATUN, KOHCYJIbTAllMM, Ja0OpaTOpHbIX paboT, HHBIX QopM oOyueHus,
MPEyCMOTPEHHBIX YU€OHBIM IJIAHOM;

— TNPOBEACHUE MPAKTHUK;

— T1poBeAeHHE Y4EeOHBIX HayUHBIX-HUCCIIEJOBATENbCKUX pPabOT B COOTBETCTBUU
BBIOpAHHOW CTICIMAIN3AIACH;

— TNpPOBEACHHUE KOHTPOJISI KayecTBa OCBOCHMSI IPOrPaMMBbl CIIEHAIUTETa MOCPEICTBOM
TEKYIIEr0  KOHTPOJS  YCHEBAaeMOCTH, IPOMEXYTOYHOM  aTrectaluud  OOydarolUXcs,
rocy/1lapCTBEHHOW UTOTOBOM aTTECTallMd 00y4YaroIUXCsl.

4.2. Y4eOHbIi NJ1aH MOATO0TOBKY CNENHAINCTOB

VY4eOHBli M1aH MOJArOTOBKU CHEIMAIMCTOB pa3paboTaH B COOTBETCTBUU C TPEOOBAHUSIMHU
®enepalibHOTO TOCYIAPCTBEHHOIO 00pa30BaTEIbHOIO cTaHiapra no crneuuagbHoctu 18.05.02
XUMHUYECKasi TEXHOJOTHS MaTepHaIOB COBPEMEHHOW HSHEPreTHKU (YpPOBEHBH CIICIIUAIUTETA),
YTBEPKIACHHBIM NpHuKa3zoM MunuctepcTBa oOpa3oBaHusi U Hayku Poccuiickoit denepauuu ot
17.10.2018 Ne 1291.

B yueOHOM muiaHe oToOpa)keHa JIOTHYecKas MOCJIEeI0BaTEIbHOCTh OCBOCHHUS LUKIOB U
paznenoB OOII (mucuumimH, npaktuk, [ MA), o6ecneunBaromux GopMupoBaHUE KOMITETCHITHH.
VYkazana o0miast Tpy10eMKOCTh JUCHMIUIAH, MOAYJEH, nmpakTuk, [ A B 3a4eTHBIX eqUHUIAX, a
TaKKe uxX 0011as U ayAUTOpHasi TPYJIOEMKOCTb B Hacax.

VY4eOHbIl TUTAaH TIOATOTOBKU CHEIUATUCTOB 10 crnenuaibHocTh 18.05.02 Xummueckas
TEXHOJIOTHSI MAaTEPHAIOB COBPEMEHHOM PHEPIeTHKH, CeIUaIn3anus — PaguanmonHas XuMusi u
paguanMoOHHOE MaTEPUATIOBEICHUEITPUIIATrAeTCS.

4.3. KasenapHublii yueOHbIi rpaduk

ITocnenoBaTenbHOCTh peANM3ALMU IPOrPAMMBbI CIELUAIMTETa 10 rojJaM M CeMecTpaM
(BkIO4Was TeopeThyeckoe OOydeHue, TNPAaKTUKH, Hay4yHO-HUCCIIEeI0BaTENbCKYl0 padoTy,
MIPOMEXYTOUYHbIE U TOCYJapCTBEHHYIO HMTOTOBYIO AaTTECTAllMM, KaHUKYIbI) HPUBOJIUTCS B
KaJieHaapHoM yueOHoM rpaduke. Kanennapublil yueOHbINM rpaduk npuiaraercs.
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4.4. AHHOTAMH PA0OYHUX MPOrPaMM JUCHUIITIHH
4.4.1 IncunniuHbl 00s13aTe/IbHOM YyacTH (0a30Basi 4aCTh)
AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«HHocTpanHblii a361k» (B1.5.01)

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

2. B pe3yabraTre M3yYeHHMs [AUCHMILUIMHBI o0Oydamluiicd 1O INporpamme
CHEeNMAIUTETA JOJIKEeH:

Obnadams CIeNyIOUTUMHA KOMIIETEHITUSIMU:

- CHOCOOHOCTBIO K MPO(ecCHOHATLHOMY OOIEHWI0 Ha MHOCTPAHHOM S3BIKE, K TOJIYYCHHIO
uHpopmanuu u3 3apy0exxHbIx UCTOUHUKOB (OK-6).

3nams:

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

- PYCCKHE SKBUBAJEHTHl OCHOBHBIX CJIOB U BBIPAXKEHUN PEUH B MPOLIECCE MEXKIUYHOCTHOTO U
MEXKYJIbTYPHOTO B3aUMOJIEHCTBHS;

- OCHOBHbBIE IPUEMBI U METObI peepupOBaHUs U AHHOTUPOBAHUS JIUTEPATYPHI;

- [IACCUBHYIO M AKTUBHYIO JIEKCMKY, B TOM 4YHCIIe OOIIEHAay4yHYI0 M CHELHAIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO JJisi paOOThI HaJl TUIIOBBIMU TEKCTAMU;

- TpuemMbl paboOThl C OPUTMHAIILHON JIUTEPATYpOi Ha HHOCTPAHHOM SI3bIKE.

Ymemo:

- paboTaTh ¢ OpUTMHAIBHOU JIUTEPATYpPOl HA MHOCTPAHHOM SI3BIKE;

- paboTath CO CIOBapeEM;

- BECTU MEPENUCKY HAa M3Yy4aeMOM SI3BbIKE C LIEJIbI0 MEXIMYHOCTHOTO M MEXKYJIbTYPHOTO
B3aUMO/ICHCTBHS,

- BECTHM  pEYEeBYID  JIEATENBHOCTh  NPUMEHUTENbHO K  cdepe  ObITOBOM U

po¢eCcCHOHATBPHON KOMMYHHUKAITUH.

Braoemy:

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

- OCHOBaMHM pedeprpoBaHUs 1 AHHOTUPOBAHUS JINTEPATYPhI HA N3y4a€MOM HHOCTPAHHOM SI3bIKE.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Beenenue. Ilpenmer u posib MHOCTpaHHOIrO si3blka. KpaTkue ucTOpuyeckue cBeneHus 00
M3y4aeMOoM s3bIKE. 3a/1la4i U MECTO Kypca B IMOATOTOBKE OakanaBpa TEXHUKH U TEXHOJOTHUU.
Mooyns 1. I pammamuueckue mpyoOHOCmMU U3y4aemo20 sA3blKd
1.1 JInunble, NpUTSHKATENBHBIE U IPOYNE MECTOUMEHUS.
CripsikeHHe I1arojia-CBs3KH.
N3menenue rnarona-cBsi3ku B ¢opMax Hactosdmero BpeMmeHd. OOpa3oBaHUE pa3IUUHBIX
BHJIOBPEMEHHBIX (OpM C TOMOIIBIO riaroia-cBsa3ku. OOpaszoBanue u ymnotpebienue ¢dopm
[IaCCUBHOTO 3ajiora. M3MeHeHMe riarosa-cBs3KM B pa3IUYHbIX (GopMax MpPOUIEAUIEr0 U

Oyayuiero BpeMeHu. [ arosi-cBsizka B OTpULATENIbHBIX TIPEIOKEHHSIX.

1.2 Tlopsnok ciioB B npeuioxkeHun. [IpsamMoit mopsaok CIOB yTBEPAUTEIBHOIO MPEUIOKEHUS B
pa3aMyYHbIX BUAOBpEeMEHHBIX (opmax. H3meHeHHe moOpsAIKa CJIOB B  BOINPOCUTEIbHBIX
npemioxkeHusax. [lopsanok cioB U MOCTPOEHHE OTPULIATEIBHBIX MPEAIOKEHUNH. DMbpaTHUecKue
KOHCTPYKIUH.

1.3 Uudunutus. @opmel unpunutusa. [Iponomkennsiii U nepdextHbiil nHGuuuTUB. OyHKIIUN
nH(puHUTUBA B npeioxkeHnn. OOpa3zoBanue u ynorpediaeHrue MHOUHUTHUBHBIX 00OPOTOB THUIIA
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«CJIOKHOE TMOJJIeXKaIlee» U «CI0KHOE JONOoJHeHHe». BapuaHThl nepeBoja HWH(OUHUTHBHBIX
000pOTOB Ha PYCCKUH SI3BIK.

1.4 BunospemenHble Gopmbl rinarojoB. O6pa3oBaHHe MPOCTHIX, IPOJAOLKEHHBIX, TEPPEKTHBIX
1 nepPeKTHO-MPOJOHKEHHBIX BpeMeH. BonpocurtenbHble TPeIoKEeHUs B Pa3IMYHbIX BPEMEHaX.
OO6pa3zoBaHue OTPHUIIATEIBHBIX (POPM TJIarojia B pa3INuHbIX BpeMEeHaXx.

1.5 Ilpuuactusa. Ilpuyactus Hacrosmero u mnpoimenumero BpemeHH. llepdekrnbie dopmbl
npuyactus. MecTto npuyacTuil B MPEUI0KEHUH. Pa3inuHbple BapuaHThl EpEeBO/ia IPUYACTUH HA
pycckuii si3bIK. [IpuyacTHbIe 000POTHI U TPHUEMBI UX IIEPEBOJIA HA PYCCKUMN S3BIK.

1.6 CocnaratenbHoe HakiIoHEHHE. POPMBI COCIIAraTeIbHOTO HAKIOHEHUS B U3y4aeMOM SI3bIKE.
MopnanbHble Tarojibl U UX HCIOJIb30BAaHUE B MPEUIOKEHUSX B COCIaraTelbHOM HAKIOHEHHH.
Tunbel yclnOBHBIX IpeUIOKEHMHA. BapuaHTBl IepeBoja NPEMIOKEHUHM B COCIAraTeIbHOM
HAKJIOHEHUU U YCIOBHBIX NMPEAJIOKEHUH.

Mooy 2. Umenue memamuueckux mexkcmos.

1. BBeageHue B cneuanbHOCTh

2. 1.11. Menneneen

3. PXTY mm. JI.1. Menneneena
[TonsiTe 0 BUAAX YTEHUS Ha NpUMepax TeKCToB o Xumuu, /I.U. Menoenreese, PXTY um, J[.U.
Menoeneesa.

AXTUBH3AIMS JIEKCUKU POYUTAHHBIX TEKCTOB.

N3yuaromiee ureHrne Hay4HO-TIOMYJISPHBIX TEKCTOB MO BhIOpaHHOM crienuaibHocTu. [IpumepHas
TeMaTUKa TEKCTOB: «XHUMHUS U HaydyHble METOIbl», «XUMHUYECKHE TEXHOJOTMU Ha
IIPOU3BOJICTBEY.

W3yuyaromee uTeHHME TEKCTOB IO TeMaTuKe: «XuMmudeckas jaboparopus», «/3mepenus B
CHeIaIbHOM J1ab0paTopum».

Mooynw 3. Ilpakmuka ycmuoii peuu

1. «I"'oBopuM 0 cebey,

2. «B ropoge»,

3. «PaiioHn, rae s KuBy».

[IpakTHKa yCTHOW pedM MO TEMaM:
«CmyOoeHyeckas HCU3HbY.
«3mMepenns B XUMUYECKOH 1a00paTopum».
[IpakTuka yctHOll peun mo TemaMm: «CTpaHa u3ydaemoro si3bikay, «lIpoBenenue nenoBoit
BCTpEUN», «3aKIIOUEHUE KOHTPAKTAY.
OO61Iee KOJIMYECTBO MOIYIIEH - 3.
4. O0beM yueOHOH THCUMIITHHBI

B
. B akanem.
Bunel yue6HOM pabOThI 3a4ETHBIX
yacax
SIMHATIAX
OO0uiasi TPy10€eMKOCTh AUCHUIIMHBI 110 Y4e0HOMY TLUIAHY 8 288
KonTaktHas padora (KP): 2,2 80
Jlexuuu yuebHnvim nianom ne npedycmompensi - -
[TpakTueckue 3anstus (113) 2,2 80
JlaGopatopHbie 3aHATHUS YUeOHbIM NAAHOM He NPEOdYCMOMPEHbl - -
CamocrositesbHas padora (CP): 4,8 172
YrpaxxHeHus 0 COOTBETCTBYIOIINUM pa3JiejaM JTUCIUIIINHBI 4,8 172
JK3aMeH JK3aMeH
Buja xkonTpoJin: 3a4er / Jk3aMeH R T 36
B
. B actponom.
Buner yue6HOM paboThI 3a4ETHBIX
yacax
SIMHUTIAX
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OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4e0HOMY ILUIAHY 8 216
KonTakTHas padora (KP): 2,2 60
Jlexuuu yuebHnvim nianom ne npedycmompensi - -

[TpaxTuueckue 3anstus (113) 2,2 60
JlaGopartopHbie 3aHATHUS YUeOHbIM NAAHOM He NPE)YCMOMPEHbl - -

CamocrositesbHas padora (CP): 4,8 129
YrpaxxHeHus 0 COOTBETCTBYIOIINUM pa3JiejaM JTUCIUIIINHBI 4,8 129

Buja konTpoJin: 3a4er / Jk3aMeH % %

AHHOTALUA
padoueii mporpammbl JUCUMILIMHBI «Punocopus» (b1.5.02)

1. Heap mucuuniauHbl — cHopMHpPOBaATh Y CTYIEHTOB KOMIUIEKCHOE IPEICTaBICHUE O
poin u mecte ¢uiaocopuu B CUCTEME T'yMAaHUTAPHBIX, COLMAIBHBIX M €CTECTBEHHBIX HAYK,
MIO3HAKOMUTh HMX C OCHOBaMU (MIOCOPCKOTr0 3HAHUS, HEOOXOJWMBIMH ISl PELICHHS
TEOPETUYECKUX U MPAKTUUYECKHX 3ajiau.

2. B pe3yabraTre H3yYeHMs [AUCHMIUIMHBI 0Oydamluuiicd 1O MNporpamme
CHEeNMAIUTETA JOJIKEeH:

Obnadams CIENyIOUTUMHA KOMIIETEHITUSIMU:

- CIIOCOOHOCTBIO HCHOJIb30BaTh OCHOBBI (MIOCOPCKUX 3HAHMM JUIsl (OPMHUPOBAHUS
MupoBo33peHueckoil mozunuu (OK-1);

- CIOCOOHOCTBIO K aHajiM3y COLMAJbHO-3HAYMMBIX TIPOLECCOB U SBJICHUH, K
OTBETCTBEHHOMY y4YacTHIO B nosutuyeckoil xku3nu (OK-2).

B pesynbpTaTe ocBoeHus kypca ¢puinocodun CTyAeHT T0DKEH:

3nams:

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

Ymemo:

MIOHUMAaThb M aHAJIM3UPOBATh MHUPOBO33PEHUYECKHE, COLMAIbHbIE U WHIUBUAYaJIbHbIE
po0IeMbl COBPEMEHHOM U3HU; IPAaMOTHO BECTU JAMCKYCCHIO, apTyMEHTHUPOBAHHO OTCTaUBAaTh
CBOIO TO3MIMIO 10 3HAYUMBIM (PHIOCO(CKUM MpoliaemMaM COBPEMEHHOM KHU3HM, ONUPAsCh Ha
HapaOoTaHHbI B ucTOopuu (unocodun Marepuan; NPUMEHATh IOIy4eHHbIE (uiocopckue
3HAHUS K PEIICHHIO POPECCUOHANbHBIX 3a/1a4.

Braoemy:

IpescTaBiIeHUsIMU 0 Quilocoru Kak HayKe U cUCTEME LIEHHOCTEH, ee MecTe B cUcTeMe
I'YMaHUTapHOTIO 3HAHUS; OCHOBaMM (DUIOCO(PCKOTO MBIIUIEHHUS; KaTeropuajibHbIM almapaToM
M3y4aeMoON AMCUUIUIUHBI, (UIOCOPCKUMU METOJaMH aHaJIu3a PAa3IMYHBIX NMPOOIEM, HABBIKAMU
¢unocopckoi  KymbTypbl g BBIPAOOTKHM  CHUCTEMHOTO, IICJIOCTHOTO  B3TJIsa  Ha
NEUCTBUTENBHOCTh U MECTO XMMHUH U XMMHUECKON TEXHOJIOTUU B LIEJIOCTHOW KapTUHE MUPA.

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

3. Kpartkoe cogep:xaHue TUCUMILIHHBI

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

Moayas 1. OcHoBHBIEe (pUI0CO(PCKHE HIKOJIbI

AntnuHas Quiocodpus (mocokparuku, coductel, Coxpar, [demoxpur, Ilnaros,
ApucroTenb, UIMHUCTUYECKU-pUMCKas Quiiocodus). OcHOBHBIE NMPOOIEMBl CpPEAHEBEKOBOM
¢unocopun u snoxu Bozpoxaenus. dunocopus Hosoro Bpemenu (XVII — XVIII BB.)
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Wneonorus Ilpocsemenus. Hemenkas kinaccuueckast ¢punocodust. Pycckas dunocodus XIX —
XX BB. OcHOBbl MapkcucTcKOW (unocopur. OCHOBHBIE HANpPaBIEHUS COBPEMEHHOMN
¢unocodpun.

Moay.s 2. ®uinocopckue KOHUENnuMu ObITHUSA U MO3HAHUSA

[IpoGnema ObiTust B ucropun ¢unocopuu. IloHATHS MaTepUAIBHOTO U HIECAIBHOTO.
OcHoBHble (uitocodckre HAmpaBICHUS: MaTepuaaiu3M M uacanu3M. [IpuHOHUN TI006aTBHOTO
9BOJIIOLIMOHM3MA B COBPEMEHHOM HAYYHOU KapTHHE MUPA.

KoHuenuuu npoctpancTBa U BpeMEHU B UCTOPHUH (pusiocoduu U HayKu.

[Ipoucxoxaenue coznanus. Posb Tpyna B mpoUCXOKIEHUH co3HaHus. Maeanuctunueckue
U MaTepuajgucTHueckue KoHuenuuu co3HaHus. Co3nanue u Mmo3r. Co3HaTenbHOE U
6ecco3HarenbHoe. Co3HaHue U s13bIK. CO3HAHKME U CAMOCO3HAHUE.

KoHuenuuu rHOCeoJOruM B UCTOPUM  (QUIOCO(DHUM: CEHCyadu3M, pallMOHAIH3M,
CKENTHUIM3M, arHOCTUIIM3M, KOHIIETIIHS BPOXKIEHHBIX HIeH, anpruopu3M. J(najaexkTuka no3HaHUs:
YyBCTBEHHOE U paloHagbHOE. OCHOBHbBIE TEOPUU UCTHUHBI.

Moay.s 3. IIpo0iiembl yesioBeka B punocopumn

Yenosek kak nmpeamer ¢puinocodcekoro aHanusa B ucropuu guiocoduu. [Ipoucxoxnenue
YeJloBEeKa: IPHUPOJIHbIE U COLMAIbHBIE YCIOBHUS AaHTpONOcolMoreHesa. buonoruueckoe u
colManpHOE B yesoBeke. UHIMBUA, MHANBUAYAIbHOCTD, TUYHOCTD.

CMbICH KU3HU U TNIpeHa3HaueHue uenoBeka. JKu3Hb, cMepTh, OeccMmepTue. [IBukeHue
HEHaCWIHs, €ro pojib B coBpeMeHHOW xu3Hu. llenn u wnenHoctu. CBobona BoJM U
OTBETCTBEHHOCTh JINYHOCTU. HpaBCTBEHHBIE, PEIIMTHO3HBIE, 3CTETUYECKUE LIEHHOCTH.

MoayJnb 4. ®unocodpusi HCTOPUM U 001IIECTBA

UeoBeK B CHCTEME COLMaILHBIX CBsa3ed. JIMUHOCTE ®  Maccel, cBOOOJA M
HeoOxomuMocTh. Pumocodusi uctopuu: (HopMarMOHHAS W [MBUIM3ANMOHHAS KOHIICTIIIMHI
ucropuyeckoro paszputus. [Iporpeccucrckue U HUKIMYECKHE MoJeAH pa3BuTHs. [oOanbHbIE
npo0ieMbl coBpeMeHHOCTU. KoHlenys ycToiuMBOro pa3BuTUs U CLICHApUHU OyayILEero.

ObmectBo u ero crpykrypa. CoumanpHas, HOJUTHYECKass W JyXoBHass cdepsl
obmectBa. Konnenuuu rocynapctsa B uctopuu Gpunocodckoit Mpicin. ['paxk1anckoe 00111ecTBO
U IIPaBOBOE TOCYIapCTBO.

MoayJs 5. ®uiocodpckue npodaeMbl XUMHN U XUMUYECKOH TEXHOJIOTHHI

Hayuynoe u BHeHayuHoe 3HaHue. CTpyKTypa HayYHOTO 3HAHHUS, €r0 METOJbl U (HOPMBI.
Hayunble peBositoinu ¥ cMeHa TUIIOB palMoHalbHOCTH. Hayka B coBpeMeHHOM Mupe. DTHKa
HayKH U OTBETCTBEHHOCTh YYEHOTO.

[IpoGnema cooTHomIeHUsT Haykd UM TexXHUKU. ColMalibHbIE MOCJIEACTBUS HAYYHO-
TEXHUYECKOTO Iporpecca. OTHYECKHE M SKOJIOTMYECKHE HUMIIEPATUBBI Pa3BUTHS HAyKd H
TEXHUKH.

MecTo XuMuu B CUCTEME €CTECTBEHHBIX HayK. OCHOBHas MpoOiieMa XMMUU KaK HayKu U
npousBojacTBa. llenn wu  3amaunm  xumudeckol  texHosorumu. Crnenupuka  XUMHKO-
TEXHOJIOTHYECKOI0 3HaHUS: (PyHAaMEHTaIbHOE U MPUKIIAHOE, SMIUPUUYECKOE U TEOPETHUECKOE.

4. O0beM yueOHOM THCHMIIUHBI

B 3auernbix | B akagem.
Buabl yyedHoii padboThI
eIMHUIIAX yacax

OO0uiasi Tpy10€eMKOCTh AUCHUIIMHBI 110 5 180
yueOHOMY IJIaHY

AyIMTOpHBbIE 3aHATHS: 4/3 48
Jlexmm 8/9 32
Cemunapsl (C) 4/9 16
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CamocrositesbHas padora (CP): 8/3 96
Buja xoHTpOJIA: 3K3aMeH 1 36
B 3auernbix | B actpos.
Buabl yuedHoii padoThI
€IMHULIAX yacax

OO0uiasi Tpy10€eMKOCTh AUCHUNIMHBI 110 5 135
yueOHOMY IJIaHY

AyIMTOpHBbIE 3aHATHS: 4/3 36
Jlexmmm 8/9 24
Cemunapsi (C) 4/9 12
CamocrositesbHas padora (CP): 8/3 72
Buja xoHTpOJIA: 3K3aMeH 1 27

AHHOTANUA

paboueii nporpammsl Aucuunnubl «Mcropus» (b1.5.03)

1. Heanb aucHUMIMHBL: (OPMHPOBAHKE Y CTYJACHTOB KOMIUICKCHOTO IMPEACTABICHUS O
pOJIM W MeECTe HCTOPUH B CHCTEME TYMAHHTAPHBIX W CONHUAIBHBIX HAYK, KYJIbTYypHO-
HUCTOPUYECKOM cBoeoOpasuu Poccum, ee MecTe BO BCEMHPHO-UCTOPHUYECKOM IIpolecce, 00
OCOOCHHOCTSIX M OCHOBHBIX J3Talax €€ MCTOPHUYECKOIO PAa3BUTHS; BBEJCHHUE CTYACHTOB B KpPYT
HMCTOPUYECKUX MPOOIIeM, CBSI3aHHBIX ¢ 001acThiO OyAyIei mpodecCuoHaIbHON NeATeTbHOCTH.

2. B pe3yabTaTe uU3yYeHUs] AUCHUILUIMHBI OOYYAKIIUICA MO mMporpamme
CIEeNNATUTETA TOJIKEH:

Obnadams CIENYIOUTUMHA 00U eK)IbMYPHbIMU KOMIICTCHITUSIMH

- CITOCOOHOCTh AHAJIM3WPOBATh OCHOBHBIE 3Tallbl W 3aKOHOMEPHOCTH HCTOPHUYECKOTO
pasButHs ~ oOmiectBa i (OPMHPOBAHHMS  TPAXKJAHCKOW  TMO3WIUH,  CIHOCOOHOCTH
HMHTErpupoBathes B coBpeMenHoe o6mectso (OK-3).

3namo:

- OCHOBHBIC HAIPABJICHHMSI, TPOOIIEMBI M METOIbI HICTOPUYCCKON HAYKH;
- OCHOBHBIC 3Tallbl M KJIIOYEBBIC COOBITUS MCTOpUH Poccum m MHUpa; 0COOCHHOCTH Pa3BHTHS
POCCHUICKOTO TOCYAapCTBa, BIAAIOIINXCS IeATENIeH OTeUeCTBEHHOW U BCEOOIEH HCTOPHUH.

Ymems:

- COOTHOCHUTH OOIIME MUCTOPUUYCCKUE TIPOIECCH U OTJICIIbHBIC (DaKThI, BBISIBIIATH CYIICCTBCHHBIC
4epThl UCTOPUICCKUX TPOIECCOB, SBJICHUA U COOBITHH; aHAIM3UPOBATH COIMATLHO-3HAYNMBIC
poOJIeMBbl;

- (GopMyTUpOBaTh M APTYMEHTHPOBAHO OTCTAaWBATh COOCTBEHHYIO TO3HUIUIO IO Pa3IMYHBIM
npo0iemMaM UCTOPUU.

Braoemy:

- MPEJCTaBICHUSAMU 00 HCTOPHH KaK HayKe, €€ MECTE B CHCTEME T'yMaHUTAPHOTO 3HAHHUS,
- MPEACTABICHUSAMHU 00 OCHOBHBIX ITAIaX B UICTOPHH YCIIOBEUCCTBA U UX XPOHOJIOTHH;

- KaTerOpHUAILHO-TIOHSITHIHBIM aIliapaToM U3ydaeMOH JUCIIATIINHBL;

- HaBBIKAMH aHAJIM3a UCTOPHUYCCKUX HCTOYHHKOB.

3. Kpartkoe cogep:xaHue TUCHMILTHHBI
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Mopyas 1. Hcropuss B cucTeMe CONHAILHO-TYMAHHTAPHBIX HayK. OCHOBBI
MeTOJ0JIOTMH MCTOPUYeCKOil HAyKH. Oco0eHHOCTH CTAHOBJIEHMS TOCYJAAPCTBEHHOCTH B
Poccuu

Mecro ucropum B cucreMme Hayk. lIpenmer mcropmueckoi Hayku. Posb Teopum B
no3HaHuu mnpouuioro. CymHocTh, (Gopmbl, QyHKIUU HCTOpPUYECKOro 3HAHUA. VICTOYHMKH 1O
OTEYEeCTBEHHOW wucTopuu, ux kKinaccupukamus. Hcropus Poccum — HeoThemiemas dacThb
BCEMHUPHOU UCTOPHH; O0IIIEE M 0COOCHHOE B HICTOPUIECKOM Pa3BUTHH.

Hawano poccuiickoit rocynapcrBeHHocTu. KueBckas Pycb. OTHOKynbTypHblE H
COLMAIBHO-TIOJIMTUYECKHUE MPOLIECCHI CTAHOBJIEHUSI POCCUMCKOM rocynapcTBeHHOCTH. [IpuHsaTue
XpUCTHAHCTBA.

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

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

Poccniickoe rocymapctBo B XVIII Beke — Beke MOJEpPHM3AaLMM W IMPOCBELICHUS.
Pedpopmbr Ilerpa | kak mnepBas DONBITKA MOJEPHU3ALMM CTpPaHbl, €€ OCOOEHHOCTH.
®opmupoBanue Poccuiickoil umnepun. OCHOBHBIE HaIlpaBJICHUSI «EBPOIEU3ALMU» CTPaHBbI.
DBOJIIOIHS COIMANBHON CTPYKTYphI obmiectBa. JlanpHeliee pacmmpenne rpanull Poccuiickoit
UMIIEPUH.

Poccus B XIX cronerun. Ilpombiuienssiii nepesopot B EBpone u Poccun: oOmee u
ocobenHoe. Baxxnelinue ycnosus nepexona Poccun k uHAyCTpUanbHOMY OOLIECTBY — peIlIEHHE
KpPECTBhSIHCKOTO BOIIpOCca u OTpaHHyYEHUE camoJiep>KaBHUs. JnurenbHOCTD,
HEIOCJIEIOBATEIbHOCTh, IUKIMYHOCTh Ipolecca OypikyasHoro pedopmupoBanus. Poub
cyOpekTHBHOTO (hakTOpa B TpeogosicHnu oTcraBanus. Pedopmbr XIX Beka, ux 3HaUYCHHE.
OobuecTBeHHbIe nBIAKEHUS B XIX Beke.

Poccus B Hauane XX Beka (1900 — 1917rr.). OcoO0eHHOCTH COLMATbHO-IPKOHOMUYECKOTO
pazButuss Poccun B Hayale XX Beka. OObeKTHBHAasT NOTPEOHOCTh WHIYCTPUATIBHOM
Moaepau3aiuu Poccun. CooTHomienune nosutudeckux cuil B Poccum B Havame XX Beka.
Hapacranue xpusuca camonepxkasus. IlepBas poccuiickas peomonusa. OOpazoBaHue
MOJUTHYECKUX napTuil. [ocymapcrBeHHas ayma Hadana XX BeKa Kak IEPBBIM  OIBIT
poccuiickoro napiaameHTapusma. CrosbinuHCKas arpapHast pegopma. [lepBas mupoBasi BoiHa u
yuactue B Hel Poccum. @epanbckas pepomonuss 1917r. u KOpeHHbIE HW3MEHEHUs B
MOJINTUYECKOM KU3HU CTPAHBI.

Moayas 3. OT cOBeTCKOro rocyaiapcraa kK coppemennoi Poccun

dopmupoBaHue M CyUHOCTh coBeTckoro ctpost (1917-1991rr.). IloarotoBka um mobena
OxkTs16peckoro BoopyxeHHoro Bocctanus B Ilerporpane. 11 Beepoccuiickuii cre3q CoBeToB u
€ro peleHus. JKOHOMHYECKas U COLUalbHas MOJIMTUKA OOJIbLIIEBUKOB. ['paxkiaHckas BoiHA U
nHoctpanHass wuHTepBeHusA. Cyapba u 3Hauenue HOIla. YTBepkaenue omHOMAPTHUHHON
noyuTraeckoit cucrembl. O6pazoBanne CCCP. [Tonutuyeckas 00prOa B MapTUU U TOCYAAPCTBE.
CCCP B ronpl nepBbix naTuieTok (koner 20-x rr. — 30-e rr.). @opMupoBaHue pekuMa JUIHON
Bracti CranMHa M KOMAaHAHO-aIMUHUCTPATUBHON CHUCTEMBl YIPABICHHUS TIOCYIapCTBOM.
Buemnsss momutnka CCCP B 20-30-e 1. CCCP BO BTOpOM MHpoBOM  u Benuxoit
OteuecTBeHHOH BOMHE. VI3MeHEHNE COOTHOIIEHHUSI CHJI B MUPE IOCJI€ BTOPOIl MUPOBOW BOIHBI.
Hauano «xomnomno#t BoiHBIY. TpymHoctu mnocneBoenHoro pazButus CCCP. VYxecrouenue
MOJIUTUYECKOTO  peXuUMa M HJIC0JIOTUYECKOTO  KOHTpoJid.  [lombiTkn  0OHOBIEHHS
«rocynapctBeHHoro coruamm3May. XX cbe3q KIICC u ocyxnenue kynpra quayHoctd CTajvHa.
«OrtTenenb» B AyXOBHOHU cepe. DkoHomMHueckue pedopmbl cepernHbl 60-X TOJ0B, TPUYUHBI
UX He3aBeplleHHOCTH. HapacTaHue KpH3HCHBIX fBJIIEHUH B COBETCKOM oOmectBe B 70-e —
cepeaunne 80-x ronoB. Buemnsas nomuruka CCCP B koHue 60-x Havane 80-X IT.: OT pa3psaIku K
obocTpeHuto MexayHaponHo oOctaHoBku. «llepecTpoiika»: CymIHOCTb, II€NH, 3aJa4H,
OCHOBHBIE 3Tarbl, pe3ynbTaThl. Pacmag CCCP. O6pa3oBanue CHI'.

CraHoBieHHE HOBOM poccuiickoi rocynapctBeHHocTH (¢ 1991- mo Hacrosimiee Bpewmsi).
JlubepanbHass KOHLENUUS POCCUICKUX pedopM: Tepexo] K pbIHKY, (OpMHpPOBaHUE
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IpaXJIaHCKOTO O0IIecTBa W MpaBoBOro rocyaapcta. «lllokoBas Tepamusi» SKOHOMHYECKUX
pebopm B Hauane 90-x romoB. Koucrurymus Poccuiickoit  ®enmeparuu 1993t
MC)KHaIII/IOHaJ'IBHBIe otHomeHus. IlonuTnueckue napTum u 06HI€CTB€HHBIC JABUXCHU S Poccun
Ha COBpPEMEHHOM OJTame. Poccus Ha TyTH MojepHHM3anuu. Poccus B CHUCTEME MHPOBOWM
SKOHOMHUKH U MEXITYHAPOIHBIX CBS3EH.

4. O0beM yueOHOM THCUMIITHHBI

Buner yue6HOM paboThI B 3ageTHBIX B akagem.
SIMHUTIAX yacax
OO0u1asi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 4 144
KonrTaktHas pa6ora (KP): 1,3 48
Jlexuuu (Jlek) 0,9 32
[TpakTuueckue 3anstus (113) 0,4 16
CamocrositesbHas padora (CP): 1,7 60
[ToaroToBka K KOHTPOJBHBIM paboTam 0,3 10
Pedepar / acce 0,6 20
CaMOCTOATENbHOE N3YYCHHUE TUCIUILINHBI 0,8 30
Buja KOHTpOJISA: IK3aMeH 1 36
Bunel yue6HOM paboThI B 3ageTHBIX B acrp.
SIMHATIAX yacax
OO0uiasi TPy10€eMKOCTb AUCHUIJIMHBI 110 Y4e0HOMY TUIAHY 4 108
KonrTaktHas pa6ora (KP): 1,3 36
Jlexuuu (JIek) 0,9 24
[TpaxTuueckue 3anstus (113) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
[ToaroToBka K KOHTPOJBHBIM paboTam 0,3 7,5
Pedepar, acce 0,6 15
CaMoCTOATENbHOE N3YUYCHHUE TACIIUTLINHBI 0,8 22,5
Bujx KOHTpoOJIsI: IK3aMeH 1 27

AHHOTaNuA padoyeil NPOrpaMmbl AUCHUIIMHbBI
«®Pusunyeckas KyabTypa u cnopm (b1.5.04.)

1. Heap AucUMNJIMHBI - OBJIAQJCHUE METOAOJOIMEH Hay4HOIrO IMO3HaHUs (pu3nueckoin
KYJIbTYpPbl W CIIOpTa; CHUCTEMOM TMpPAKTUYECKUX YMEHHH M HaBBIKOB, OO0ECIEUMBAIOIINX
COBEPIIICHCTBOBAHUE TICUXO(PU3NUECKUX CITOCOOHOCTEH; pa3BUTHE CITIOCOOHOCTEN MCIOJIH30BATh
pazHooOpa3Hble (QOpMbl (PU3NYECKOW KYIbTYphI, CIOpPTa WU TypU3Ma JJsl COXpPaHEHUS U
YKpEIJIEHUSI CBOETO 3/I0POBbS M 3/I0POBbS CBOMX OJIM3KMX B TIOBCEIHEBHOM JKHM3HU U
npodeccuoHaIbHOM J1eATeNbHOCTH; (POPMUPOBAHHE MOTHBALMOHHO-IIEHHOCTHOT'O OTHOILIEHHUS K
¢buznueckoi KyabType, pU3NYEeCKOMY COBEPIIEHCTBOBAHUIO U CAMOBOCIIUTAHHIO, YCTAHOBKA HA
3/10pPOBBII 00pa3 KU3HU.

2. B pesyabraTre uH3y4YeHHS JUCHUILVIMHBI O0y4Yawlnuiicd M0 Mporpamme
CHEeNNATUTETA JOJI/KEeH:

obnadams cienyromuMu 00mmeKyasTypHbiME (OK) KoMneTeHIusIMu:

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

CHOCOOHOCTBIO CAMOCTOSITENILHO MPUMEHSITh METOJIbl U CPEJCTBA MO3HAHUs, 00y4YeHUs U

CaMOKOHTpOJISL JUIsl MPUOOpPETeHUs HOBBIX 3HAHUM M YMEHMH B OOJIACTH TEXHUKU U

TEXHOJIOTUHU, MaTEMaTHKH, €CTECTBEHHBIX, T'YMaHUTAPHBIX, COLUAIBHBIX 1 9KOHOMUYECKHX

HayK, B TOM YHCII€ B HOBBIX OOJIACTSIX, HEMOCPEJACTBEHHO HE CBS3aHHBIX CO cepoii

po(heCCHOHAIBHOW ~ IESATEIbHOCTH, Pa3sBUTHUSI COLMAIBHBIX U  MPO(EeCcCHOHAIBHBIX
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komnerenuuii (OK-10);

—  CIOCOOHOCTBIO HCHOJIB30BAaTh METOABbl U CpeAcTBa (DU3MYECKOW KYJIbTYphl JUIS
YKPEIUJICHUsI 3JI0POBbS M JOCTHKEHUSI JOJDKHOTO YPOBHS MOJHOLEHHOM COLMaNbHON U
npodeccuonanbHoi AearenbHocTH (OK-14).

3namew:

—  HAay4YHO-IPAKTHYECKHE OCHOBBI (U3NYECKOU KYIbTYpPbI U CHOPTA;

—  COLMaJbHO-OMOJOTrHYECKHE OCHOBBI (PU3NYECKOU KYIbTYpPBHI U CIOPTA;

—  BJIMSHHE O3J0POBHUTENBHBIX CHCTEM (DHU3MUECKOrO0 BOCHHUTAHUS Ha YKpEIUIEHHE
310pOBbsI, TPODUIAKTUKY NPOPECCHOHATBHBIX 3a00I€BaHUI U BPEAHBIX IIPUBBIYEK;

— CrmocoObl KOHTPOJST W OLEHKU (U3NYECKOro pa3BUTUS U (PU3NYECKOU
[IOATOTOBJIEHHOCTH;

— MpaBuiia U CHOCOOBI MJIAHUPOBAHUS UHAWBHUIYAJIbHBIX 3aHATUI pa3IU4HOMN LIEJIEBOM
HaIPaBJIEHHOCTH;

—  HUCTOpHUIO (PU3HYECKON KyIbTYypbl M CIIOpPTa, UMETh IPEACTaBICHHE O 3HAUYHUMBIX
CHOPTUBHBIX COOBITHSIX HE TOJBKO CBOEH CTpaHbl, HO U MUPOBOI'O YPOBHS; Ba)KHEHIINE
JOCTHOKEHHS B 00JIaCTH CIIOPTA;

— cnoptuBHbie Tpaauuuu MXTU-PXTY um. .M. MeHnneneeBa, HOMHUATh O MOJBUTAX
CIIOPTCMEHOB B roJibl Benukoit oreyectBeHHON BoiHbI 1941-1945 rr.

Ymemns:

—  CaMOCTOSITENIbHO 3aHUMAaThCsl PU3NUECKON KYJIbTYPOH U CIIOPTOM;

—  OCYLIECTBJISTH CaMOKOHTPOJIb 3a COCTOSIHHEM CBOEro opraHu3sMa u coOdroaaTh
[IpaBUJIa TUTUEHBI U TEXHUKH 0€30M1aCHOCTH;

—  OCYLIECTBJISTh TBOPYECKOE COTPYAHUYECTBO B KOJUIEKTUBHBIX (QopMax 3aHATHI
¢bu3nyecKoi KyabTypoil U CIOPTOM.

Braoemy:

— CpeAcTBaMHM M METOJAMU YKPEIUIEHHWS HHAWBHUIYaJbHOTO 3/0POBbs, (U3NYECKOTO
CaMOCOBEPIICHCTBOBAHUS;

— JIOJDKHBIM  yYpOBHEM  (U3WYECKOM  IMOATOTOBICHHOCTH, HEOOXOTUMBIM  JUIf
KayeCTBEHHOT'0 YCBOEHUS MPo(decCuoHaIbHBIX YMEHUH 1 HaBBIKOB B MpoOIlecce 00yUeHUs
B By3e, i oOOecredyeHUs [OJHOLUEHHOW COLMaNbHOM U HpodecCuOoHaTbHOU
JEeSITeIbHOCTH 110CJIE OKOHYAHUsI y4eOHOTO 3aBe/IeHUsI.

3. KpaTkoe coaepskaHue JMCHUILTHHBI

Jucuumnuna (Moaynu) no «®dusmdeckoi KylabType U CHOPTY» PEalU3yIOTCsl B paMKax

6a3oBoil yactu bioka 1 «/lucuurianHel (MOAYNIM)» IPOrpaMMbl ClieHUANIUTETa B o0beme 72
akaJl. 4acoB win 54 acTp. 4. (2 3a4eTHBIC SAUHUIIBI) TIPU OYHOU hopme 0OYUeHUsl.

[Iporpamma paccunTaHa Ha U3y4eHHE JUCIUTUIMHBI B TEYEHUE IBYX CEMECTPOB (IIEPBOTO H
IIECTOTO).

Pa3zaennl TUCHUIIMHBI M BUABI 3aHATHH

Monyn Hassanue moyns Bcero, Yacos
aKag. Jlex MII3 | III®IT| KP
qacax
I. [Ipeamer «Pusndeckas KyiabTypa U 18 2 6 9 1
cnopt». Uctopus ®KuC
2 OcCHOBBI 310pOBOTO 00pa3a KU3HU 18 2 6 9 1
(302K)
3 buonoruyeckre ocHOBBI (PU3NUECKOM 18 2 6 9 1
KYJIBTYpPBI ¥ CHIOPTa
4 [IpodeccronanbHO-NpUKIIaAHAS 18 2 6 9 1
¢buznueckas KylbTypa U CopT
Bcero yacos 72 8 24 36 4
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Monyn Hassanue moyns Bcero, Yacos
acTp. Jlex MII3 |IIIPII| KP
yacax
1. [Ipeamet «Duszndeckas KyiabTypa u 13,5 1,5 4,5 6,75 0,75
cnopt». Uctopus ®KuC
2 OcCHOBEHI 3T0POBOTO 00pa3a KU3HU 13,5 1,5 4,5 6,75 0,75
(302K)
3 buonorndeckne 0CHOBBI (HU3MUECKOI 13,5 1,5 4,5 6,75 0,75
KYJIBTYPHI ¥ CIIOPTA
4 [TpodeccrnonansHO-IpUKIIATHAS 13,5 1,5 4,5 6,75 0,75
(dusnyeckas KyJIbTypa U CIIOpT
Bcero uacosn 54 6 18 27 3

Ka:xnbiii Moy Ib NporpaMMbl HMeeT CTPYKTYPY:
- JICKIIMH WJIM TEOPETUYECKUM pa3ae;
- NpPaKTUYECKUM pa3aes, COCTOUT M3: MeToJIuKo-npaktudeckux 3anstuil (MII3) u yueOGHoO-
TPEHUPOBOUHBIX 3aHATUH (MpodeccCuOHaIbHO-IPUKIaAHAas pusndeckas noaroroska, [II1DII);
- KoHTpOabHBIHN pazaen (KP).

Teoperudecknii pasaes GopMHpPYET CHUCTEMY HAYYHO-TIPAKTUYECKUX U CICIHATBHBIX
3HaHUM, HEOOXOJUMBIX Uil TOHHMMAaHUS HPUPOAHBIX M  COLUAIbHBIX  MPOLECCOB
(GYHKIIMOHUPOBAHUS (PU3NYECKOW KYJIbTYpbl OOIIECTBA U JIMYHOCTHU, YMEHUS MX aJallTUBHOIO
TBOPYECKOIO  HCIIOJIb30BAHUA  JUISI  JIMYHOCTHOTO M NPO(ECCHOHAIBHOTO  Pa3BUTHUS;
CaMOCOBEPILEHCTBOBAHUS, OpraHU3ally 3J0POBOT0 00pa3a *U3HU MPHU BBINOJIHEHUN Y4E€OHOM,
podeccnoHaIbHON U COIIMOKYJIBTYPHOMU JESITEIbHOCTH.

MeToauko-npakTuyecKue 3aHATHS IPEIyCMaTPUBAIOT OCBOEHUE OCHOBHBIX METOJIOB U
croco6oB (opMHUpOBaHHS Y4EOHBIX, MPOPECCHOHAIBHBIX M YKU3HEHHbIX YMEHUN M HABHIKOB
cpeacTBamMu GU3NYECKON KYJIbTYphl U CLIOPTA.

Ha meTonuko-npakTHYecKuX 3aHITHSIX yIeNsieTcd BHUMaHKE:

- OCHOBHBIM IIpo0JieMaM CLIOPTUBHOM TPEHUPOBKU;

- BIUSHUIO (QU3MYECKUX YIpaKHEHUH Ha ¢GopMUpoBaHHEe NPO(ECCHOHATIBHBIX KayecTB
OyAylIero crnenuanucTa U JMYHOCTH 3aHUMAlOIEerocs;

- BO3JICHCTBUIO CPEJACTB (PU3NYECKOTO BOCIIUTAHUS HA OCHOBHbIE (PU3UOJIOTUYECKUE CUCTEMBI U
3BEHbS OMOPHO-/IBUTaTEJILHOTO anapaTa 3aHUMAaroIIerocs;

- BOIIpOCaM MPOBEICHMSI COPEBHOBAaHUM (IIpaBUJIa COPEBHOBAHUM, CHUCTEMa pPO3BITPHIIIEH,
omnpeneneHue nooeauTeneii, 000pynoBaHNEe U HHBEHTAPH).

IIpodeccuonaibHO-NIPUKIAAHAA MOATOTOBKA NPOBOAUTCA C Y4ETOM Oyayliei
podeccuoHaIbHOM 1eATEIbHOCTU CTYACHTA.

Y4eOHO-TpEHUPOBOUHbIE  3aHATUS  0a3upylOTCd HAa  IIUPOKOM  HCIOJIb30BaHUU
TEOPETUYECKUX 3HAHUNW M METOJMYECKHMX yYMEHUMN, Ha NPUMEHEHUU Pa3HOOOpa3HBIX CPE/ICTB
¢u3nyeckol  KyiabTypbl, CHOPTUBHOM U  Npo(ecCHOHATBHO-NIPUKIATHON  (u3nueckon
MOATOTOBKH CTYJIEHTOB.

KonTpoabubiii pazgen. Kpurepuem yCHemHOCTH OCBOEHHUs ydyeOHOro marepuana
SBIIIETCA OLIGHKa IpernojaBaTelis, YYUTHIBAIOLIAS Pe2VIApHOCHb NOCeWeHUsl 00A3ameNbHbIX
yueOHbIX  3amAmul, 3HAHUH TEOPETUYECKOro paszjena MIpOorpaMMbl U BBIINOJHEHHE
YCTAaHOBJIEHHBIX HA JaHHBIM CEMECTp KOHTPOJIBHBIX TECTOB 0Omeld ¢Qusnueckod u
TEOPETUYECKON MOJATOTOBKU JJISi OTAEIBHBIX TPYII Pa3InYHON CIIOPTHMBHON HANpaBiIECHHOCTH,
BXOJIUT B IPAKTHUUECKUE 3AHSITHUSL.

4. O0beM yueOHOMH TUCHMILTHHBI

B B I VI
Buner yue6HOM paboThI 3a4ETHBIX | aKaZeM. | CEMECTp | CeMecTp
CANHHUIIaX qacax
OO0uiasi TPy10€eMKOCTh AUCIHUIIMHBI 110 2,0 72 1,0 3.ex. | 1,0 3.ex.
yueOHOMY IJIaAHY 36 yac. | 36 uac.
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KonrTaktHas padora (KP): 2,0 72 36 36
Jlexuuu (JIek) 0,2 8 4 4
[TpaxTuueckue 3anstus (113) 1,8 64 32 32
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3auer 3auer 3auer
B I VI
. B acrp.
Bunel yue6HOM paboThI 3a4ETHBIX |~ | CEMECTp | ceMecTp
eIMHUIIAX
OO0uasi Tpy10€eMKOCTh AUCHUNIMHBI 110 2,0 54 1,0 3.ex. | 1,0 3.ex.
yueOHOMY IJIaAHY 27 gyac. | 27 4ac.
KonTaktHas padora (KP): 2,0 54 27 27
Jlexuuu (Jlek) 0,2 6 3 3
[TpaxTnueckue 3anstus (113) 1,8 48 24 24
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3auer 3auer 3auer

AHHOTanus padoyeil nporpamMmsl JucuuIIMebl «Marematuka» (b1.6.05)

1. Heabio JMCUMILUIMHBI SBIsIETCA (DOPMUPOBAHUE Y CTYJIEHTOB CHCTEMbI OCHOBHBIX
MOHSATUN, UCIOJIB3YEMBIX I MOCTPOCHHUS BAXXHEHIIMX MaTEMAaTHUYECKUX MOJIENCH, U yMEHUS
HCIIOJIb30BaTh MATEMATHYECKUE METO/IbI IS ONTMCAHUS PA3IMYHBIX IIPOLIECCOB.

OCHOBHBIMH 33/1a4aMU JTUCIUTIINHBI, PEIICHUE KOTOPhIX 00eCTIeUnBaEeT JOCTHIKEHNE
LIETTH, SIBIISIOTCS:

- dbopMupoBaHNE TOHUMAHUS 3HAYMMOCTH MATEMAaTHYECKOW COCTaBJISIOMIEH B
€CTECTBEHHOHAY4YHOM 00pa30BaHUU OaKaiaBpa;

- O3HAKOMJICHHE C CUCTEMOW MOHATHI, WCIOJIb3YyEMbIX ISl ONMHUCAHUA BaKHEUIIMX
MaTeMaTHYEeCKUX MOJIETICH U MaTEMAaTHYECKUX METOJIOB, U X B3aUMOCBSI3bIO;

- 03HAKOMJICHHE C TIPUMEpaMy TPUMEHEHHUSI MaTEeMaTUYECKUX MOJICIICH U METOJIOB;

- (dhopMupoBaHNE HABHIKOB W YMEHHI HCIOJIH30BAHUS MAaTEeMAaTHYECKUX MOJEIEH |
MaTeMaTHYEeCKUX METOIOB.
2. B pesyiabrare HM3YYeHUS AMCUMILIMHBI

CHEeNNATUTETA JOJIKEeH:

Obnadams CIeNyIOUTUMHA KOMIIETEHITUSIMU
- CTIOCOOHOCTHIO UCIOJIH30BATh MATEMAaTUUECKHE, €CTECTBEHHOHAYYHBIC M HH)KCHEPHBIC 3HAHUS
JUTsI peleHus 3a/1a4 cBoei npodeccuonanbaon aesitenbHocT (OTIK-1).

o0yyamuuiics 1o nporpamme

3nams:

- OCHOBBI maddepeHInaTbHOT0O W HMHTETPAJIBHOTO  HMCUUCIICHUS,
muddepeHInanTbHBIX YPaBHCHHI;

- MaTeMaTHYeCKUE TEOPUU M METOJbI, JIeKallue B OCHOBE IOCTPOCHHS

MaTeMaTHYECKUX MOJIEIIEH;

- OCHOBBI IPUMEHEHUSI MAaTEMATHIECKUX MOJIETICH U METOJIOB.
Ymemn:

- BBIOMpAaTh MAaTeMaTHYECKHUE METOJIbI, MPHUTOIHBIC IS PEIICHHS KOHKPETHOM
3aJ1a4u;

- HCIIOJL30BaTh MAaTeMaTHYCCKUE ITOHATHS, METOALI M MOJCIH JJIS ONHCAHUA
Pa3IUYHBIX MTPOIIECCOB;

- BBISBJISITh MAaTEMAaTHUUECKHE 3aKOHOMEPHOCTH, JICKAIIUE B OCHOBE KOHKPETHBIX
MPOLECCOB;

— WCIIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTHYECKON 00paOOTKH JaHHBIX;

- MPUMEHSATHh MAaTeMaTHICCKUE 3HAHUS Ha MEKIMCIUILTMHAPHOM YPOBHE.
Braoemw:

- OCHOBaMu TEOPUA W  HABBIKAMH

(bYHI[aMeHTaHI)HBIX MaTeMaTH4YC€CKUX
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HCI0JIb30BaHUS MaTEMaTHUECKOI0O amnmnapara;
— METO/IaMU CTaTUCTUYECKOM 00paboTKN HHPOPMAIUH.

1. KpaTkoe coaep:kaHue IMCHUATIUHBI:
1 CEMECTP
1.BBenenue
[Ipeamer u meronsl matemaTuku. OmNHMcCaHWE OCHOBHBIX pa3zienoB Kypca. [lpaBunma u
TpeOOBaHUs IPU U3YUYEHUHU Kypca.

2. DjieMeHTBbI aJIredpbl

YucnoBele MHOXKeCTBa, KoMIiekcHble yncna. Onpenenutenu II u 111 nopsakos. Bekropsr:
OCHOBHBIE IIOHATHS, CKaJISIPHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BEIACHUS BEKTOPOB.
AHanuTudeckas reoMeTpus: npsMasi Ha IJIOCKOCTH, KpuBble Il mopsiaka. Martpuusl: aeicTBus
HaJ MaTpHIlaMM, IIPUBEJIEHUE K CTylIeHYaTOMYy BUay U Buay l'aycca. Panr marpuus. OOparHas
marpunia. Teopema Kponekepa-Kanemm. Pemenne cucrem JIMHEHHBIX —anreOpanmdecKux
ypaBHeHuil. CoOCcTBeHHbIE uncia U BeKTopbl. KBanpartnunsie GopMbl.

3. dynkuus oaHoi nepemenHoi. Ilpenesa pynkunu. HenmpepbIBHOCTH pyHKIUH

Oynkuus. CrocoObl 3amanus ¢yHkuuu. Ilpenen ¢ynkuuu B Touke. OJHOCTOPOHHHE
npenensl. [Ipenensl Ha 6eckoHeyHOCTU. beckoHeuHO Manble U OeckoHe4YHO Oosblne QyHKIUH,
WX CBOMCTBa W B3amMHas cBs3b. CBoiicTBa mpezenoB. [lepBblii M BTOpO# 3aMeuaTeIbHBIC
npenensl. HenpepblBHOCTH (yHKIMM B TOuke W Ha mnpoMexyrke. CBoiicTBa (QyHKIMM,
HENpephIBHBIX HA OTpe3Kkax. Touku pa3pbiBa PyHKIUU U UX KIacCUPUKAIIUS.

4. TuddepennnanbHoe ucHucjieHue PyHKIHMN OJHON NepeMeHHO

[IpousBosnHass ¢yHKUMHM, €€ TreoMeTpUuYecKuid M MexaHudeckud cwmbica. [IpaBuna
mudpdepenunpoBanus. Tabnuima OCHOBHBIX Mpou3BoAHBIX. [uddepenunan ¢GyHKIuU, €ro
NPUMEHEHHUs] K NPUOJMKEHHBIM  BBIUMCICHUAM. VIHBapHaHTHOCTH  (QOpPMBI  IIEPBOIO
mupdepennmana. IlpowsBognass cnoxuodt ¢yakuuu. udbdepenuupyemocts GyHKINU:
ONpeJesieHue, TEOpeMbl O CBA3M AUPPEPEeHUUPYEMOCTH C  HENPEpPhIBHOCTBIO U €
CyLIeCTBOBaHMEM MPou3B0AHON. OCHOBHBIE TeopeMbl U depeHInaTIbHOTO Heunciaenus: Poss,
Jlarpanxa, Komm. IlpaBuno Jlomurans (packpeitTie HeonpeaeneHHoctel). [IpousBonHbie
BBICIIMX NOPsSAKOB. JlokanbHblil 3kcTpemyM yHkuuu. HeoOxoaumele U 10CTaTOYHbIE YCIOBHS
skcTpemyma. [IpaBuino uccrnenoBaHuss (QpyHKUMH HAa MOHOTOHHOCTb M 3KcTpeMyM. IlpusHaku
BBIIIYKJIOCTH U BOTHYTOCTH (pyHKIMHU. Touku nepernba. Heobxonumoe u 10cTaTtouHoe ycaoBus
nepernba. AcUMOTOTHI (QYHKUMH, HMX BUABI M crIocoObl HaxoxaeHus. OOmas cxema
UCCIEeI0BaHUS PYHKIMM, TOCTPOCHHUE UX IPAPUKOB.

5. UaTerpajbHoe ucyucjieHue (yHKIMU OHOM IepeMeHH O

[lepBooGpa3nas ¢pynkuus. HeonpeneneHHblil HHTErpai U ero cBoiicTBa. Tabauiia OCHOBHBIX
MHTErpaisoB. MeTo bl UHTEIPUPOBAHUS: HEMIOCPEACTBEHHOE UHTETPUPOBAHUE, HHTEIPUPOBAHHE
MOJICTAaHOBKOM, MHTErpUpPOBaHME 1O 4YacTaAM. MHTerpupoBaHue palnMOHANBHBIX JpOOei.
WuTerpupoBaHne  HEKOTOPBIX  HPPALUMOHAIBHBIX M TPUTOHOMETPUYECKUX  (PYHKLHUH.
OnpeneneHHblil HHTErpall, €ro reoMeTpuueckuil cMpicil. CBOWCTBA ONPEEICHHOIO MHTErpaa.
®opmyna HreroTtona-JleliOnuma. Teopema o cpeaHeM 3HAaYeHUH. 3aMEHA IMEPEMEHHON W
MHTErpUPOBAaHUE [0 YACTSIM B ONpEleleHHOM uHTerpaie. [lpunoxkeHus omnpeaeaeHHOro
MHTErpaia K BBIYMCIEHUIO IIolajaeil miockux ¢uryp. IloHsTre HECOOCTBEHHBIX MHTETPAJIOB:
OTpe/ieNieHus, CBOMCTBA, METO/Ibl BHIYMCIICHUSI.

2 CEMECTP

1. Inddepenuuansnoe ucuncienne (PyHKIUH HECKOJIbKUX MepeMeHHbIX. JJIeMEeHThI TEOPUU
1oJIst
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OyHKUMM JBYX U 0Oojee IMepeMEeHHBIX: OIpejesieHue, o0lacTh OmpeleseHus, o0IacTb
M3MEHEHHMsI, TeoMeTpHuecKas HHTepnperauus, JUHUM ypoBHA. [Ipenen ¢QyHKIMM B TOUKe.
YactHble npou3BoJHbIe (Ha mpuMepe (QYHKIUHM JABYX NepeMeHHbIX). Juddepenuupyemocts
(YHKIMM HECKOJIBKMX mepeMeHHbIX. Jloctarounbie ycnmoBus nuddepenmupyemoctu. IlomHas
npousBojHas. [IpousBoanas cinoxHoi ¢yHkuuu. [Tonnbeii nuddepenuunan. MuBapuanTHOCTH
nonHoro  auddepeHnuana.  AHAIUTHYECKUW  Npu3HaK  mojHoro  auddepeHiuana.
HuddepenurpoBanne (QyHKUMM OJHOM M JBYX IEPEMEHHBIX, 3a/JaHHON HesiBHO. YacTHbie
MPOM3BOJIHbIE M TMOJHbIE JuddepeHnransl BbICIIUX MOPAIKOB. Teopema O paBEeHCTBE
CMEIIAHHbIX MPOU3BOAHBIX (A1 (YHKUMM JBYX NEepeMeHHbIX). JIOKalbHbIE 3KCTPEMYMBbI
(GYHKIMHM BYX HNEPEMEHHBIX: HEOOXOJUMOE U JOCTAaTOYHOE YCIOBUS SKCTpeMyMa. Y CIOBHBIN
aKcTpeMyM (MeTo MHOKHTeNel Jlarparka). Hanbonpiiee n HaumeHbiee 3HaueHne GyHKITUU B
3aMKHYTOM oOnactu. OcHOBHble TOHATUSA Teopuu mnousst. CkanspHoe mosie. [loBepxHocTtu u
nuHuM ypoBHs. [IpousBosHas mo HampaBieHHIO. ['paJiueHT CKaJspHOTO MOJIL U €ro CBOMCTBA.
Bekropnoe none. AuBeprennus momis. Potop nossa. CBsA3b MEXAYy TPaIUEHTOM U MPOU3BOTHOM
10 HAINPaBJICHHUIO.

2. KpaTHble HHTErpaJibl

JIBOMHON MHTErpajn: OIpeAeIIeHHe, TeOMETPUYECKHIl CMBICI, CBOMCTBA. Bbrruncienue
JBOMHOTO MHTETpaja B JEKapTOBOW M MOJSIPHOM cuctemax koopaumHat Muterpan Ilyaccona.
TpoiiHOW MHTErpa: ONpeleNIeHre, TEOMETPUYECKUI CMBICI, CBOMCTBA. Bpluncienue TpoMHOIro
nHTerpana. [IpunokeHns 1BOWHOTO U TPOWHOIO HHTETPAJIOB.

3. KpuBoJinHeiiHbIe M TOBEPXHOCTHbIC HHTErPaJbl.

KprBosMHEWHBII HMHTErpall N0 KOOPAMHATAM: OIIPEICIICHHE, CBOWCTBA, BBIYMCIICHUE.
Pa6ora B cunoBom nose. ®opmyna ['puna. KpuBonuHelinble HHTETpasibl, HE 3aBUCSIINE OT IIyTH
uHTerpupoBanusd. [loTeHnmaneHas QyHKuus, NoTeHIMaIbHOE NoJie. [ToHsITHE TOBEPXHOCTHOTO
unterpayia. [lotox BekTopa depe3 moBepxHOCTh. Teopema ["aycca-Octporpaackoro. ®opmyna
Croxkca.

3 CEMECTP

1. JuddepeHunanbHbie YPABHEHUS NEPBOro MOPsAKA

HuddepeHunanbible ypaBHEHHUS: MOPSIOK, pEUIEHUE, TEeopeMa CyUIECTBOBAaHUS U
€IMHCTBEHHOCTH pelmieHus. 3anaya Komm. YpaBHeHHS ¢ pa3JensioIIUMHCS HePEMEHHBIMHU.
Onnoponnsie mauddepeHnnansuble ypaBHeHus. JIluneinsie auddepeHmaibuble ypaBHECHUS
[IEPBOTO MOPSIIKA. YPaBHEHUs B MONHBIX AU depernnanax. MHTerpupyromui MHOXXHUTEb.

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

JuddepeHunanbHble YpaBHEHHs] BTOPOTO MOPSJIKA, TOMYCKAIOIIME MOHWKEHHE MOpsIKa.
Jlunetinple nuddepennuranpabie ypaBHEeHHUS BTOporo nopsaka. CBoiicTBa pemienuit. JInneinas
He3aBUCUMOCTh pyHKIUN. Onpenenutens BpoHnckoro. Ctpykrypa oO1iero pemeHus JMHEHHOro
nuddepeHnraibible  ypaBHEHUs BToporo mnopsijaka. dyHaaMmeHTadbHas cHUCTEMa pEIICHHH.
Jluneitnbie onHopoaHble U depeHIralbHbIe YPaBHEHUSI BTOPOTO MOPSAAKA C IMOCTOSIHHBIMHU
ko3¢ duLmeHTaMu: nocTpoeHue oduiero pemenus. Meron Ditnepa. JluneiiHble HEOAHOPOIHBIE
g depeHnraibHble YpaBHEHHsI BTOPOTO MOPsAKa C IOCTOSSHHBIMU Koddduimentamu. Oduiee u
YacTHOE pelIeHUs HEOJHOPOIHBIX ypaBHeHUN. Jluneitnble nuddepeHnmanbuble ypaBHEHUS 1-TO
MOPSIIKA: CBOMCTBA pELIECHUM, TEOPEMbl O CTPYKType OOIIEro peuieHus, METOJl BapHaluu
NOCTOSAHHBIX. JIuHelHble nuddepeHaibHble YpaBHEHHUsS] 7-TO MOPAIKAa C MOCTOSHHBIMU
ko3¢ duLmeHTaMu. AJTOPUTM [TOCTPOESHHSI OOILEro peleHusl.

3. Cucrembl auddepeHuInANbHBIX YPABHEHHUH.

Cucrembl nuddepeHuraibHblX YpaBHEHUN NEPBOro HOpsaKa: OOIIME MOHSTHUS, Teopema
CyLIECTBOBaHUS U  €IMHCTBEHHOCTH  oOuiero  pemenus.  CucremMbl  JHMHEHWHBIX
g depeHIrnaibHbIX YPaBHEHUM MEPBOro MOPSIKA: UHTETPUPOBAHHUE METOJOM HUCKIHOUYECHHS.
Cucrembl nuHENHHBIX AUd@epeHnalIbHbIX YpaBHEHUN MEPBOT0 MOPSAKA: CBOMCTBA pEIICHMI,
TEOPEMBI O CTPYKType OOILEro peleHusi, MeToJl Bapualuu MOCTOSHHBIX. CUCTEMbI JTUHEHHBIX
OJIHOPOJHBIX ¥  HEOJHOPOAHBIX JAud@epeHUranbHbIX  YpaBHEHUH C  IOCTOSHHBIMU
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ko3puumeHTaMu. OJEMEHTbl TEOPHUH YCTOMYUMBOCTH. MeEToAbl YMCIEHHOIO pelIeHUs
¢ epeHInaIbHbIX ypaBHEHUH.

4. Yncnosble H GyHKIIUOHATbHBIE PAJBI.

UucnoBble psiibl: OCHOBHBIE MOHSTHS, CBOMCTBA CXOJASAIIUXCS PSIIOB, HEOOXOAUMBIN
Ipu3HaK cxoaumocTH. ['apmonmuecknid psa. Paner Qupuxne. IIpu3Haku cpaBHEHUS PAIOB C
nosiokutenbHbiMU uiieHamu. [Ipusnak Jlanmam6Gepa. MHTerpanpHblii M paguKalbHbBII NPU3HAKU
Kommu. 3nakodepenyronuecss psapl: npusHak JleitOHHUIIA. 3HAKOTIEPEMEHHBIE PSIbI: TOHSTHS
aOCOIOTHOM M YCIIOBHOM CXOJUMOCTH, NpHU3HAK aOCOJIOTHOM CXOJAMMOCTH, CBOWCTBa
a0COJIIOTHO U YCIOBHO CXOSIIUXCS PSJIOB.

OyHKIMOHAIBHBIE PS/Ibl: OCHOBHBIE IMOHATHUS, 00JIaCTh CXOAUMOCTU. CTENEHHBbIE PSIbI:
paguyc, WHTEpBaJ, 00yacTh cxoauMmocTH. CBOHCTBAa CTENEHHBIX pPsaAoB. Psamer Teitmopa u
MakiopeHa: CBOMCTBa, YCIOBHE CXOJUMOCTH psga K HCXOJHOM (YHKUMH, OCHOBHBIE
paznoxenusi. Paznoxxenune QyHkiuu B psg MakiopeHa ¢ NOMOIIbIO OCHOBHBIX Pa3ioKEHUM.
I'maBHOe 3HaueHwe QyHKUMHM. OKBUBaJIeHTHble (QyHkuuu. [Ipumenenue psno Teinopa u
MaksiopeHa aJis BBIYMCIIEHUS IPEAEIIOB.

S. 3akino4yenue.

Hcnonb3oBaHnne MaTeMaTHUYECKUX METOJIOB B PAKTUYECKOU 1€ TEIIHHOCTH.

4. O0beM yueOHOMH TUCHMILTUHBI

Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Buzipl yueonoit padoTnl 3a4. en./ 3a4. en./ 3a4. en./ 3a4. en./
ak.uac aK.uac ak.uac ak.uac
Oomas TPYA0EMKOCTH
AMCOHILTHHBI 110 y{eGHoMY 15/540 5/180 4/144 6/216
IJIaHY
AyauTOpHbIE 3aHATHS: 5,3/192 1,77/64 1,77/64 1,77/64
Jlexumu (JIex) 2,65/96 0,88/32 0,88/32 0,88/32
[IpakTuueckue sansatus (I13) 2,65/96 0,88/32 0,88/32 0,88/32
CamocrosiTenbHas padora (CP): 7,7/276 2,23/80 2,23/80 3,24/116
Bua xouTtpoJis: JK3aMeH- 3auer c JK3aMeH-
IK3aMeH/3a4eT v 1/36 OlleHKOM 1/36
Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Bujet yue6Hoii paboTei 3a4. el1./ 3a4. el1./ 3a4. el1./ 3a4. el1./
ak.uac ak.uac aK.uac aK.uac
Oomast TPYA0EMKOCTH
AHCHMILTHHbL 10 yHeGHOMY 15/405 5/135 4/108 6/162
IJIaHY
AyauTOpHbIE 3aHATHS: 5,3/143 1,77/48 1,77/48 1,77/48
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Ulexiuu (JIek) 2,65/72 0,88/24 0,88/24 0,88/24
[pakTuueckue 3anstus (I13) 2,65/72 0,88/24 0,88/24 0,88/24
CamocrosiTesbHas padora (CP): 7,7/308 2,23/60 2,23/60 3,24/88
Bua xouTtpoJis: JK3aMeH- 3auer c JK3aMeH-
IK3aMeH/3a4eT o 1/27 OlleHKOM 1/27

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIMHbBI
«Mudopmatuka» (b1.5.06).

1.0enp AucoMIuIMHBI:  npuoOpereHue  0a30BBIX 3HAHMM O  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHSX, a TaKKe€ YMEHHI U IpaKkTUYECKMX HaBBIKOB B o0jacTu
MH(OPMATHUKH, HCIHOJIB3YEMbIX IMPU PEHICHUH HAYyYHBIX M IMPAKTUYECKUX BBIYUCIUTENIbHBIX
3aj1ad,

2.B pe3yabTare uU3y4YeHHMs JUCHUIUVIMHBI O0O0y4damouuiics 10 mnporpamMmme
CIeLHAINTETA 10JIJKEeH:
Obnadams CIENyIOUUMHA KOMIIETEHITUSIMU
- C1IOCOOHOCTHIO paboTaTh ¢ UHPOPMAIIHEH B I100aTbHBIX KOMIBIOTEPHBIX ceTsax (OK-12);
- TIOHUMaHUEM 3HauyeHUs HMH(OpPMalMU B COBPEMEHHOM MHUpPE U CIIOCOOHOCTBIO COONIOAATH
OCHOBHBIE  TpeOoBaHUs WH(MOPMAIMOHHOW  O€30mMacHOCTH, B TOM  YHCJIE  3allHUTHI
rocynapcrseHHoi TaiiHbl (OI1K-5)

3nams:
- cBOlicTBa MH(pOpMaIuu, CriocoObl €€ XpaHEeHUs! 1 00paboTKH;
- CTPYKTYpY, IPUHLHUIIBI paOOThl U OCHOBHBIE BO3MOXKHOCTH DBM;
- TOIIOJIOTHIO U APXUTEKTYPY KOMIIbIOTEPHBIX CETEH;
- IPUHIUIBI aJJpecaliiy 0JIb30BaTeNel, KOMIIbIOTEPOB B ceTu MHTEpHET;
- CTPYKTYpY, IPUHLHUIIBI paOOThl U OCHOBHBIE BO3MOXKHOCTH DBM;
- OCHOBHBIE THIIbl AITOPUTMOB, 0COOEHHOCTH COBPEMEHHBIX SI3bIKOB IPOTPAMMHUPOBAHUS;
- CTaHJAPTHOE MPOrpaMMHOE 00ecrieueHrne CBOEH MpoQecCUOHaNbHOMN AEATEIbHOCTH.

Ymemo:
- MMCaTh U OTJIaXKUBATh IporpaMMbl HA VBA 1o pa3paboTaHHBIM aaropuT™Mam;
- TPUMEHATh METOJbl CTAaTUCTHUECKON 00paboTku Oo0dbIIMX 00beMOB HH(MOpMALUU IS
pelIeHNs] KOHKPETHBIX 3aj1ay;
- UCIOJb30BaTh MAKEThl MPUKIAAHBIX MIPOrpamMM MpU JajbHEWIIeM 00ydyeHUH U MPaKTHUYECKON
NeSITeNIbHOCTH;
- paznuyats u pacumdpossBaTh [P — anpec, tToMeHHOE UMS KOMITbIOTEpA.

Braoemy:
- HaBbIKAMHU CaMOCTOSATEIBHOIO PELIEHHUS 3a/ad Ha KOMIIbIOTEpPE, BKIIIOYAIOLIUE MOCTAHOBKY
3a/a4uu, pa3paboTKy aropuT™Ma U OICHKY ero 3((EeKTHBHOCTH,
- METOJIaMU CTaTUCTUYECKOI 00pabOTKH 3KCIIEPUMEHTANIbHBIX JAHHBIX.
3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

[Ipenmer u Hayka uHpopmatuka. KpaTkue ucropuueckue cBeJeHHUS. 3a7adyd U MECTO
Kypca B MOATOTOBKE CIIELUATHCTA.

3.1. ApXuTeKTypa KOMIIbIOTEPOB 1 KOMIIbIOTEPHBIX CETEH

KpaTkas ucropus pa3BuUTUSI BBIUMCIMTEILHON TEXHUKH, MEPCOHAIBHBIX KOMIIBIOTEPOB
(ITK) u xommproTepHBIX ceTel. BeruncnurenpHas mamuna ®on-Helimana u mamnnaa Teriopunra.
Pazpabotku HopGepra Bunepa.

3.2. Anmaparssie cpeactsa [1K. Mcnonb3yeMbie cucTeMbl CUMCIICHHUS.
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Obmee npencrasienue o IIK m ux Bo3MoxkHocTsax. @yHkuuoHanbHass cxema [IK,
MarucTpanbHO-MOAYIbHbIN IpuHumMI noctpoeHusa 1IK. Ammapartsseie cpeacra [IK: [IpumHnmn
OTKpPBITOM apXWUTEKTYpbl: CUCTEMHas LIMHA, pa3psaaHocTh. [lepudepuiinbie ycrpoiictBa IIK:
OcoOeHHOCTH NpeJCTaBICHMs] JaHHBIX Ha MAalIMHHOM YpoBHe. IIpenmymiectBa 1udpoBoro
npejacTaBieHus MHGOpMalMU Iepe]l aHaJIoroBbIM IpejacTaBieHueM: CHCTEMBbl CUUCIECHHUS
(mecsaTuyHas, ABOMYHAs, BOCbMEpHUHAas, LIECTHaAUATepUyHas), IpaBuia MepeBoja U3 OIJHOU
CUCTEMBI B Apyryro. JBa crioco0a BeIYUCIEHUS KOIMYECTBA HH(OPMAIUH.

3.3. KoMIIbIOTEPHBIE CETU: TOTIOJOTHH CETEH, NX XapaKTEPUCTUKH.

Tononorun cereit: IlporpamMmHO-TeXHUYECKOE oOOecleueHue: OIepalMoHHas CHUCTEMa,
npotokouisl (TCP, TCP/IP, UDP). I'noGanbuble cetn pasnuyHoro macimrada (WAN —Wide Area
Net, MS Network u Internet). Bo3moxunoctu cetu Mutepuer. DnexkrponHas nouta. Jloctyn k
uHpopmaoHHBIM pecypcaM. Cucrema TenekoH(pepeHUMH. Anpecanuss W IPOTOKOJbI B
HNuTtepher.

3.4. MynsTUMeua.

YcrpoiictBa MynbTuMeua. TpeGoBaHus K MyJIbTUMEIUNHBIM CPEICTBAM KOMIIBIOTEPOB.
Pacummpennble  BO3MOXHOCTH — 00paOOTKH, mpeoOpa3oBaHus, CHHTE3a  HH(pOpPMaLUU
(koMIIBIOTEpHAsT ~ aHUMAaIWsA, MOAUUKAIMSA  W300pKECHHM,  TpexmepHas  rpaduka).
MynbTUMEIUHHBIE TPOrpaMMBbl. DJIEKTPOHHBIE IMPE3eHTAalUU (OCHOBHBIE BO3MOKHOCTH MS
Power Point), sTansl co3ganus npe3eHTaluii, CTpykTypa npe3eHTauui.

3.5. IIporpammHoe obGecriedeHue

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

3.5.2. TekcroBeii pemakrop WORD, OcHOBBI HCHOJB30BaHUS MPOrpaMM OOILEro
HazHaueHus (kpatkuil 0630p), OcobenHoctu TexcToBoro peaakropa WORD. Ucnonb3oBanue
penakropa MareMaTudeckux ¢GOpMysl B TEKCTOBBIX JOKYMEHTax. PenakTtop XMMHYECKUX
¢dbopmyi, Ha3HaueHUe U ocoOeHHOoCcTH paboThl. KonupoBanue xumMuueckux GopMyil B TEKCTOBBIE
nokyMeHThl. Co3/laHne JOKYMEHTOB pa3iudHbIX (OpM (CTaHAAPTHBIX U HECTAHIAPTHBIX).

3.5.3. Cucrema ynpasnenusi 6azamu nanHbeix ACCESS. Co3manue moiab30BaTebCKUX
CYB/, dopmupoBanue 3ampocoB, oT4eToB U (opm. MHbopmanmonnsie cucteMbl. CHUCTEMBI
yhnpaBiieHus 6aHkamMu U OazaMu JaHHBIX. PensumonHas mozens AaHHbIX. CTpyKTypa 3amucH,
MeTOJbI focTyna K nHpopmanmu. Pensumonnas 6a3a manubix ACCESS.. Co3nanue oT4€TOB U
dbopm. Texnonorus peanuzanuu npocreimux 3anad cpeacreamu CYB/] ACCESS.

3.5.4. UcnonwszoBanue EXCEL pans o0OpaboTku Tabmul, MOCTPOEHHS TIpapUKOB H
muarpamM. Hasnadenune osnektponHbix Tabmun (MS EXCEL). Ocobennoctu TaOIMYHOTO
npoueccopa EXCEL u ucnonbs3zoBanue ero ais peuieHuss MHGOPMAUOHHBIX U HWHKEHEPHBIX
3anau. Texnuka paGotel ¢ EXCEL.. Pacuer mo ¢opmynam. Iloctpoenue rpaduxos. Pacuer
(YHKIIMOHAJIBHBIX 3aBUCUMOCTEN U MOCTPOEHUE IpauyecKux U300pakeHU ¢ UCIIOJIb30BAHUEM
crannaptHbix pyHknuit EXCEL u mactepa ¢ynkuumii, noctpoenue nosepxuocteil. Ilocrpoenue
muarpamMm. PabGota ¢ Tabmunamu. dopmarupoBanue, odopmiienne Tadimi. PaspaboTtka u
peanu3anusi TPOCTEUIITNX AITOPUTMOB C UcToyib3oBanueM Bo3MoxkHocTe EXCEL (HaxoxaeHue
MaKCUMAaJIbHOTO (MUHHMAJIbHOTO) OJJIEMEHTAa BEKTOpa M MAaTpHIbl, HAX0XJCHHE CYMMBbI
AJIEMEHTOB BEKTOpPa M MATPUIIbl, BBIYMCIEHWE MATPUYHBIX BbIpaxkeHuil). CraTucTuyeckas
00paboTKa IKCIEPUMEHTAIbHBIX JaHHBIX, IOCTPOCHHUE JIUHUI TpeHa.

3.6. AITOpUTMBI M OCHOBBI TPOIPaMMHUPOBAHUSL.

3.6.1. Anroputmsbl, TUIIBI anropuTMoB. [loHsTue anroputma u ero cpoiicrsa. CriocoOsbl
3aMyCcH aIropuTMOB. MOIY/IbHBIN IPUHILIUITI IOCTPOEHHUS AITOPUTMOB U IIPOTPAMM.

3.6.2. XapakTepUCTUKU SI3bIKOB MPOTPAMMHUpPOBaHUS. OBOJIOLUS M KilacCUPUKAIUSL
S3bIKOB IIporpaMMmupoBaHus. [loHATUS TpaHCHAUMU, KOMIWJISIMHM, HWHTEPIPETAalUu, HUX
paznuuusg. CTpyKTypHOE MpOrpaMMHUpOBaHHE, €ro 0coOeHHOCTH. OCHOBHBIE CTPYKTYPbI U
MPUHIMIBI CTPYKTYPHOTO TPOrpaMMHUpOBaHUS, WUIIOCTpanus. ba3oBble anropurmMuueckue
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KOHCTPYKLUHU (Clel0BaHUE, BETBJICHHE, MOBTOPEHUE), MpUMeEpbl UX peanuzauuud. OCHOBHBIE
KOHCTPYKUUHU SI3BIKOB IMPOTrpaMMHMPOBAHUS. SI3BIKM HPOrpaMMHMPOBAHMS BBICOKOTO YPOBHSI.
TexHonoruss  OOBEKTHO-OPUEHTHPOBAHHOTO  MPOrPAMMUPOBAHMS;  CBOWCTBA  SI3BIKOB!
HacJleJ0BaHUE, UHKAMCYIALU, MOIUMOPPU3M. [IoHATHS A3bIKOB: KIacchl U OOBEKTHI

3.6.3. Anroput™mbl st 00paboTkM MH(OpPMALMK M UX NPOrpaMMHBIE peaju3alud Ha
VBA._Ilponecc pemenns 3amad Ha koMmmbroTepax. [IporpammupoBanue Ha s3bike VBA:
OCHOBHBIE OIIEPATOPHI S3bIKa, Mpoleaypsl U GyHkuuu. Pa3zpaboTka u peanuzanus NpocTenInx
aIropuTMOB 00paboTKM HHpopManuu (peuieHue 3afad ¢ OJHOMEPHbIM M MHOTOMEPHBIM
o0beMoM uHpopMmanun). YucineHHple METOIbl aHAJIN3a OJHOIO HEJIMHEHHOTO YpaBHEHUS: TOUCK
KOpHEH, pelieHue 3aJadyd OJHOMEpPHOM ONTHMHU3ALMU (HAXO0XJACHHE TOYEK MaKcuMyMmMa U
MUHUMYMa (yHKIUH). MeToJpl CTaTUCTUYECKON 00pabOTKHU pe3ylbTaTOB M3MEPEHHH OJHOM
BEJIMYMHBI: BBIUHUCICHHE TOUEYHBIX (CPEAHEr0, TUCIEPCUH, CTaH1apTa) U UHTEPBAJIbHBIX OL[EHOK
CIy4aiiHOM BEJIMYHMHBI

3.7. 3amura undopmanuu

ANroput™Mbl 3amUThl MHQOpPMAIMM: MeTOJbl 3amuThl,  [loHsATHE OGe30macHOCTH
KOMITBIOTEPHOW HMH(OpMalMK: HaIEeKHOCTh KOMIIBIOTEpPA, COXPAaHHOCTh JAHHBIX, 3alllUTa OT
BHECEHUS W3MEHEHHUU HEYIOJHOMOYEHHbIMHM JIMI[AMH, COXpaHEHHE TaWHbl NEepPEernucKd B
ANIEKTPOHHOU ceTH. VcTopusi BOBHUKHOBEHHUS! BUPYCOB U aHTUBUPYCOB. CrocoObl 3apa)xeHus,
3aluThl U 0OpBOBI ¢ BUpycamMu. MeTojabl peaau3aluy 3aluThl WHQOpMAaLUU: MPOrpaMMHBIE,
anmnapaTHble, OpraHU3allMOHHbIE

4. O0beM yueOHOM THCHMILTHHBI

B 3auerHbIx B akanemuu.
Buner yue6HOM paboThI €AMHULAX yacax
OO01asi TPy10€eMKOCTh AUCHUIIMHBI 110 Y4€0HOMY IJIAHY 3 108
AyIUTOpHBIE 3aHATHS: 1,33 48
Jlexmu (JIex) - -
[TpakTnueckue 3anstus (113) - -
Jlaboparopnas padota (J1a0) 1,33 48
CamocrositesbHast padora (CP): 1,67 60
PacuerHo-rpaduyeckue paboTbl 1,39 50
Jlpyrue BuUJibl cCaMOCTOSTEIbHBIX PabOT 2,78 10
By MTOroBOro KOHTPOJIs: 3auer

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

AHHOTanusA padoyeil nporpaMmsel JUCHUILIMHBI «Pu3uka» (b.1 B.07)

1. Heqb0 AMCUMILVIMHBI SBISETCS NPUOOPETEHUE CTYAEHTaMU 3HAHUI MO OCHOBHBIM
paznenaM (pU3MKU U YMEHHUIO IPUMEHSTh UX B IPYTMX €CTECTBEHHOHAYYHBIX AUCLHUILIMHAX.
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2. B pesyabrare wu3y4YeHHs IUCHUIUVIMHBI O00Oy4Yamoluiicsi 10 MporpaMmme
CIEeNNATUTETA J0JI/KEeH:
0b1a0amsb CIETYIONUMHA KOMIICTCHITUSIMU
CIOCOOHOCTBIO NMPEACTABUTh COBPEMEHHYIO KAPTUHY MHUpaA HAa OCHOBE LI€JIOCTHOM CHCTEMBbI

€CTECTBEHHOHAyYHBIX U MaTEMaTHUYECKUX 3HAHUM, OPUEHTUPOBATHCS B LIEHHOCTAX OBITHUS, KU3HHU,
KynbTypbl (OK-1)

3nams:
- (hu3nuecKue OCHOBbI MEXAaHUKH, (PU3UKU KOJEOaHWW M BOJIH, DJIEKTPUUECTBAa U MarHeTusma,
AJIEKTPOAUHAMUKH, CTATUCTUUECKON (PU3UKU U TEPMOJAMHAMUKH, KBAHTOBON (DU3UKH;
- CMbICI (QyHIAMEHTaJbHBIX (PU3UYECKHX 3aKOHOB, MPHUHIMIIOB M IMOCTYJIATOB; HX
(GOpMyIUPOBKHU U TPaHUIIBI IPUMEHUMOCTH;
- CBSI3b LIMPOKOTO Kpyra GU3NYeCcKuX BJICHUHN ¢ QyHAaMEHTaIbHBIMU IPUHIMIIAMU U 3aKOHAMU
¢buzuky;
- OCHOBHBIE METO/Ibl PEILICHUS 3314 110 OMUCAHUIO GU3NYECKUX SABJICHUN;
- METOJIbI 00pPabOTKH pe3yIbTaTOB (PU3UIECKOTO IKCIIEPUMEHTA.

Ymemo:
-IIPUMEHATh TEOPETUYECKUE 3HAHUS M OKCIEPUMEHTAJIbHbIE METOJbl MCCIEJI0BAHUSA IIPU
pelieHny npodeccuoHalbHbIX 3a/1a4;
-IIPOBOJIUTH PACUYETHI, OCYLIECTBIATH aHAJIU3 U HA OCHOBE 3TOTr0 JIeJaTh 000CHOBaHHbBIE BHIBO/IBI;
- aHaAJM3HUPOBATh PE3Y/IbTaThl HAOIIOACHMM M SKCIEPUMEHTOB C MPUMEHEHUEM OCHOBHBIX
3aKOHOB U NPUHIUIIOB (PU3UKH;
- OIpeneNisaThb XapakTep (U3NYECKUX MPOLIECCOB IO KOMIUIEKCY HSKCHEpUMEHTAIbHON
nH(popMaLUy IpU MOMOLIY IpaduKOB, TAOIUI] U YPAaBHEHUH;
- IPEACTABIATh 00Pa0OTaHHYIO IKCIIEPUMEHTAIbHYIO U TEOPETUYECKYIO0 HH(OPMALIMIO B YCTHOI
U TUCbMEHHOW (opmMe, B TOM 4YHUCIE€ C MCIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTHUH.

Braoemy:
- HaBbIKAMH pabOThI C IIUPOKUM KPYToM (pU3HUECKUX TPUOOPOB U 000pyI0BaAHNUS;
- HaBbIKAMH 00OCHOBAHMSI CBOMX CYKJIEHHUH U BbIOOpa METO/a UCCIIEI0BAHUS.

3. Kparkoe cogep:xanue TUCUMIIJIMHBI:

Cemectp 2

BBenenue

[Ipenmer dusuku. MeTopl GU3NYECKOTO UCCAEAOBAHUS: OIBIT, TUIIOTE3a, SKCIIEPUMEHT,
TEOpHsl.

1. ®u3nyeckne 0CHOBbI MEXaHUKHU

[Ipenmer kunemaruku. IlepememieHune, CkOpocTh, YycKopeHHe. KuHematmdeckue
XapaKTEPUCTUKHU BpalIaTebHOTO JBUKEHUS. 3akoHbl Hbl0TOHA. 3aKOH BCEMUPHOTO TSATOTEHHUS.
JIBikeHne Tena TePEMEHHOM Macchl. 3aKOH BCEMHUPHOTO TATOTEHUs. JIBWKeHHME Tena
IIEpEMEHHOM Maccel. YpaBHeHHMss Memepckoro. @opmyna [luoskoBckoro. VYmnpyruid u
HEYNpYruil ynapel [mapoB. MOMEHT HWHEpUMM MATEpUaJbHOM TOYKM M TBEPAOIO Teja.
Kunemaruka rapmonuueckux kojebanuil. [IuddepeHunanbHoe ypaBHEHHE TapMOHUYECKUX
kosneOanuil. [loHsTHE O 3aTyxaroMMX W BBIHY)KJIEHHBIX KojeOaHusax. BoiHoBoe nBuxkeHHe.
BoJtHBI IPOI0JIBHBIE U TIOTIEPEYHBIE.

2. OCHOBBI MOJIEKYJIAAPHOM (PU3HUKH

DneMeHTbl TePMOJUHAMHUKHU U (u3nueckoil kuHetuku. MaeanbHelii ra3. Pacnpenenenue
bomeumana u ero ob6medusnueckuii cmpicia. PeanpHbiii ras. YpaBuenue Ban-nep-Baanbca.
Tepmomunamudeckuii Meton B (usuke. PaBHOBecHble cocTosiHus. Hauanma TepmoauHaMuKH.
[uxipl. DHTpOTHS M €€ CTaTUCTUYECKOE TOJIKOBaHUWE. SBieHue nepeHoca. Juddysusa. 3akon
®uka. TermmonpoBoAHOCTh. 3akoH Dypre. BHyTpennee Tpenue (BA3KoCTh). 3akoH HproToHAa.

3. DJIeKTPOCTATHKA U MOCTOSIHHbIN 3JIeKTPUYECKHUH TOK
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3akon Kynona. Teopema Octporpanckoro-I'aycca. Jumons. JudnexkTpuku B
AIIEKTPOCTATUIECKOM TIOJIE.
Cemectp 3
1. DJjekTpoMarueTusm
3akon Awmmepa. 3akon bwuo-CaBapa-Jlammaca. Cuna Jlopenma. MarHeTuku.

DneKTpOMarHuTHast MHAYKLIMS. Y paBHeHHe MakcBesuia.

2. OnTHnka

Wurtepdepenus BoaH. dudpakuus Bond. Ilonspuzanus BoaH. TermioBoe H3ITydeHHE.
3akon Kupxroda. I'nnotesa I[lnanka. KBantroBoe oObsiCHEHHE TEIIOBOTO U3ydeHHs. DPheKT
Komnrona. AAnepnas monens aroma. [loctynatel bopa. ATom Bomopoa o bopy.

3. DjieMeHTbI KBAHTOBOM (pu3nkmn

I'mnore3za ne bpoiuss. BonnoBoe ypaBHenuwe [llpenunrepa mis cTaMoOHapHBIX
cocrosinuil. OnbiThl TepHa-I'epnaxa. MHoroanekTpoHHblil atom. Dddext 3eemana. [Tpunuun
[Taynu. KBanToBble cratuctuueckue pacnpenenenus boze-Oiinmreitna u ®epmu-/lupaka.
®oHoHbl. 3akoHbl [ebas u DiiHmTeiiHa. XapakTepUCTUKHU spa: 3apsiji, Macca, SHEPrusl CBS3U
HYKJIOHOB. SlnepHble peakuuu. @DyHIaMeHTaJbHbIE B3aUMOJECWUCTBHUSI U OCHOBHBIE KIIACCHI
AJIEMEHTAPHBIX YACTHII.

Cemectp 4

1. D1eMeHTbI KBAHTOBOM CTATUCTUKH

DOneMeHTbl KBAaHTOBOM cTaTUCTHKU. KBaHTOBas cuctemMa U3 OJMHAKOBBIX YACTHUILL.
[IpyHIMI TOXAECTBEHHOCTH OJUHAKOBBIX dYacTUl. CHMMETPUYHbIE M HECUMMETPUYHbIC
BOJIHOBbIE (DYHKIIMHU, OIHKCHIBAIOUINE COCTOSHUS TOXAECTBEHHBIX MHUKpouacTHll. Bo3oHbl u
dbepmuonsl. [Tpunmun Ilaynu. KBanToBbie cratuctudeckue pacnpeaenenust bose-DiiHimTeiiHa
®epmu- Jlupaka. BeiposkIeHHBIH 2JIEKTPOHHBIN T'a3 B KpUCTaLIax (METaLIbI).

2. MeTanbl, IM3JIeKTPUKH M MOJYIPOBOAHUKHU € TOYKH 3peHHs 30HHOH Teopuu

OHepreruyeckue 30HBI: crtatucTuka @®epmu-Jlupaka, snepruss depmu. DIEKTpPOH B
MEPUOANYECKOM ToJie KpucTauia: 3hpexTuBHas Macca dJIEeKTPOHa.

3. DueMeHTHI GU3MKH TBEPIOIO TeJia.

®dusuka tBEpHOTO Tena (OTT): onpenenenue, CBsI3b ¢ APYTUMU JUCITUTUTHHAME, OOBEKTHI
U3YYEHHUs, Kpyr pemaemblx 3amad. CBs3b C Kpucramwiorpapuei, KpUCTAUIOGU3UKON H
kpuctauioxumued. KoHneHcupoBaHHoe cocrosHue. [logxon k omnucaHuio TBEPABIX TeEN.
Crpykrypa kpuctaioB. Cummerpus u  (usnueckue CBoOilcTBa KpucCTaioB. Turbl
KPUCTAIJIMYECKUX CTPYKTyp (oOmas xapakrepuctuka). [ImoTHble ymakoBku: KyOuueckas u
reKkcaroHajbHasi (Ha KayecTBEHHOM ypoBHeE). [IoHsATHE O CBEpXIPOBOJUMOCTH (KBAHTOBBIE
[IpPE/ICTaBJICHHS HA KAUeCTBEHHOM YPOBHE).

4. O0beM yueOHOMH TUCUMITUHBI

Bcero 2 cemecTp 3 cemectp |4 ceMmecTp
Bujib1 yedHoH padoThI 3a4. ef1./ 3a4. en./ | 3a4.en./ | 3a4. ex./
aK.gac aK.gac aK.gac aK.gac
Oomast TPYA0EMKOCTh
AUCHUILINHBI 110 Y4eOHOMY 17/ 612 6/216 6/216 5/180
IJIAHY
AyAUTOpPHBbIE 3aHATHS: 7,11 /256 1,92/96 | 1,92/96 | 1,78/ 64
Jlexuu (Jlek) 2,67/96 | 0,89/32 |0,89/32 |0,89/32
Jlaboparopusie 3anstus (J1ab.) 1,78 / 64 0,89 /32 32 -
}g,gmecme ST 2,67/96 | 0,89/32 | 0,89/32 | 0,89/32
Camocronrennnas padora (CP): | ¢ 09 /248 | 2.33/84 | 2,34/84 | 2,22/80

29



BuakonrpoJs: JK3aMeH | JK3aMeH | JK3aMeH

IK3aMeH/3a4eT 3/108 1/36 1/36 1/36
3 4 cemecTp
. Bcero 2 cemecTtp
Buabl yuedHoii padoThI ceMecTp
3ad4. el1./ 3ad4. el1./ 3a4. el./ | 3a4. el./
acTp.yac acTp.uac acTp.yac| acTp.yac
O0mass  TpyaoeMKoOCTH
AUCHUIIMHBI 0 Y4eOHOMY 17/ 459 6/162 6/162 | 5/135
IUIAHY
AyIMTOpHBbIE 3aHATHS: 7,11 1,92/ 1,78 /
/191,97 1,92/51,84 51,84 48,06
Jlexuuu (JIek) 0,89/ 0,89/
2,67/72,09| 0,89/24,03 24,03 24.03
Jlaboparopusie 3anstus (J1ab.) 1,78 / 48,06 0.89 /24,03 221833/ i
[IpakTuueckue 3aHATUA 0,89/ 0,89/
(ITP) 2,67/72,09| 0,89/24,03 24,03 24,03
CamocrosiTesibHast  padora, 6,89/ 2,34/ 2,22/
(CP): 186,03 2,33/62,91 62,91 59,94
Bun KOHTPOJISA: 3/81 JIK3aMeH JK3aMeH| JK3aMeH
IK3aMeH/3a4eT 1/27 1/27 1/27

AHHOTaNUA padoyeil MPOrpaMmbl IMCHUILIMHBI «O01Iasi 1 HEOPraHUYeCKass XUMMUD)
(b.1 5.08)

1. Heap aucuumiauHbl — (GopMUpOBaHHE y CTYIEHTOB MHPOYHBIX (DyHIAaMEHTaIbHBIX
3HaHUH B 00JaCTH XMMHU HA OCHOBE U3yYCHHS OCHOBHBIX MOHITHN U 3aKOHOB XUMHUH C OTIOPOi
Ha Tabmuuy snemeHTtoB JI.JMI. MenneneeBa, Tabiuiy pacTBOPUMOCTH M Pl aKTUBHOCTU
METaJlJIOB.

2. B pesyabraTre H3y4YeHHs JUCHUIUVIMHBI oOO0y4Yallnuiicd N0 Nporpamme
CIEeNMATUTETA J0JIKEH:

Obnadams CIETYIOUUMHA KOMIIETEHITUSIMU

— CIOCOOHOCTBIO HCIOJIb30BaTh MaTeMaTHUECKHE, €CTECTBEHHOHAYYHbIE U WH)KEHEpPHBIE
3HAHMS JUIsl pelieHus 3a1au cBoelt mpodeccuonanbHo nestenbHocT (OIK-1);

— CIOCOOHOCTBIO K pa3paboTKe IIJJaHOB M MpOrpaMM IPOBEICHUS  HAay4yHO-
HCCIIEIOBATENIbCKUX Pa3padOTOK, BEIOOPY METOAOB U CPEACTB peuieHust HoBbIX 3a1au (I[1K-9).

3nams:

— OCHOBHBIE 3aKOHBI XUMUH;

— CTpPOEHHE aToMa U EePUOJNYECKUN 3aKOH;

— OCHOBHBIE KJIACChl HEOPraHUUYECKUX BEILIECTB;

— KJIaccu(UKalMo XUMUYECKUX PEAKIIHIl;

— OCHOBHBIE TUITBI XUMUYECKOH CBS3H;

— IPOLECCHI, MPOTEKAIOIINE B pACTBOPAX, U OCHOBHBIE TEOPUHU KUCIOT U OCHOBaHUIL

Ymemo:

— COCTaBJISITh AJIEKTPOHHbIE (OPMYJIbl aTOMOB M OIpPEAEIATh BAJICHTHOCTH U CTEHNEHU
OKHCIICHHSI B COCTUHCHUSX;

— COCTaBJATh (POPMYNIBI HEOPraHWYECKUX BELIECTB pPa3IMYHbIX KiIaccoB (OKCHJIOB,
KHCJIOT, OCHOBaHHH, COJIEH);

— COCTaBIISITh YPaBHEHUS] XUMHUECKUX PEAKIUH pa3IMIHbIX THIIOB,;

— MPOBOJMTH CTEXHOMETPUIECKHUE PACUETHI [0 YPAaBHEHHSIM XUMUYECKUX PEaKITHiA;
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— COCTaBJIATh (POPMYJIbl KOMIUIEKCHBIX COEIUHEHUM, AaBaTh UM HA3BaHUS U MpejuiaraThb
CHOCOOBI OJTyYEHUSI.

Braoemy:

— METOJIaMH OIIMCAHMS CBOWMCTB BEILECTB HA OCHOBE 3aKOHOMEPHOCTEH, BBITEKAOIINX W3
IIEPUOANYECKOr0 3aKOHA U NTEPUOIUYECKON CHCTEMBI XMMUYECKUX JJIEMEHTOB.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI

Mooy 1. BBeneHne B XUMHIO.

OcHoBHble TOHATUS XUMHUU. OCHOBBI aTOMHO-MOJIEKYJISIPDHOTO YYE€HHS, BBIUYHCIICHUS
pa3MepoB M MacC arOMOB M MOJIEKYJ, OTHOCUTEJIbHBIE ATOMHBIE M MOJIEKYJSPHBIE MAacChl,
MOJIsSIpHasi Macca. 3aKOH MPOCThIX KPAaTHBIX OTHOIIEHUH, 3aKOH COXPAHEHHUs MaCChl, MPOCTENIIINE
BBIYMCIIEHUS 10 YpPaBHEHUSM XMMMUECKHUX peakuuili Ha “u30bITOK-HepocTaTok”. ['a3oBbie
3aKOHbI, ypaBHeHue Kitanelipona — MeH/ieneeBa 1 BBIYUCICHNS HA €70 OCHOBE.

OcCHOBHBIE KJIaCChl HEOPraHMYECKHX coeAUMHeHMH. KucioTrel U OCHOBaHMS; COJIU:
CpelHue, Kucible, OCHOBHbIE, KoMIUIeKcHbIe. Knaccudukanus u HomeHknarypa. Juccouuanus
AJIEKTPOJIUTOB B BOJHBIX pacTBopax. AM(oTepHbIe OKCHUIbI U THUIPOKCHUJIBI 1 OCOOCHHOCTH UX
XUMHUYECKUX CBOMCTB. KucmopoaHbie 1 6eCKUCIOPOIHBIE KUCIOTHI U UX COJIH.

Kommnekcupie coenuHeHus. OOmue CBeACHHUS O KOMIUIEKCHBIX COEIMHEHUSX.
KowmmnekcooOpazoBarenb, JAUrasabl, KOOPAWHAIIMOHHBIE YMCIA, JEHTAHTHOCTb JIMTAHJOB,
BHYTPEHHSSI M BHEIIHAS chepbl KOMIUIEKCHOTO coenuHeHus. Knaccudukanus KOMIUIEKCOB MO
BHUJ1Yy KOOpJIMHUPYEMBIX JuranaoB. HoMeHKatypa KOMIUIEKCHBIX coennHeHnil. [IpeacraBinenue
00 M30MepHUHM KOMIUIEKCHBIX CcOenuHeHnU. Peakiuu oOpa3oBaHUs KOMIUIEKCHBIX COCIUHECHHM,
CBOMCTBA KOMIUIEKCHBIX COEIMHEHU.

OcHOBHbIE THUNBl XHMHUYECKUX peakiuil. Peakium oOMEHHBIE M OKHUCIUTEIHHO-
BOCCTAHOBUTEINbHbIE. TUNMYHBIE OKHCIUTEIM W BOCCTAHOBUTENH, HAIMCAHWE YPABHEHUH
MPOCTEUIINX OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakiuil. Tumsl OOMEHHBIX peakluid,
TUAPOJIN3 COJIEN B BOJHBIX pacTBOpax.

[Tepuognueckuit 3axon .M. MenneneeBa u mepuoaudeckue cBoiictBa. CoBpemMeHHas
(bopMyIupoBKa NEPUOAMYECKOTO 3aKkoHa. [lepumoauueckasi cucreMa U €€ CBSI3b CO CTPOEHUEM
atomoB. IIpenckazaHue CBOWCTB Ha OCHOBE NEPHUOJUYECKOTO 3aKOHA. ATOMHBIE W HOHHBIE
paguychl. YCIOBHOCTh 3THX HOHATUH. VI3MEHEHHE paanyCcoB aTOMOB IO IEPUOIUYECKOMN
cucreMe. VIOHHBIE painyChl M UX 3aBUCUMOCTB OT 3JIEKTPOHHOTO CTPOECHHUS aTOMOB U CTEIICHH
OKHUCJICHUS. DHEprus HOHM3alMUd M CPOJICTBO K 3JIEKTPOHY. 3aKOHOMEPHOCTH B H3MEHEHUU
sHepruu uoHmzauuu. Cxema Koccenst st oObsICHEHHSI OTHOCHUTENBHOM CHIIBI KHUCJIOT H
ocHoBaHui. IIpencraBienne o wmeromax cpaBHuTenpHOro pacyera M.X. KapaneresHna.
3HaueHue NepruoaUYECKOTO 3aKOHa.

Mooynb 2. XuMudeckast CBsI3b.

Tunel XUMUUECKON CBS3U. DJNEKTPOOTpULIATENbHOCTh. KOBajeHTHAass U MOHHAs CBSA3b.
CpoiicTBa KOBaJIGHTHOM CBSI3U: HAIIPaBJICHHOCTb M HachliaeMocTh. [lonsipHas koBajeHTHas
CBA3b. XApPAKTEPUCTUKU KOBAJIEHTHOW CBS3M: JUIMHA, NPOYHOCTb, BAJICHTHBIC YIUIBL. J[IWHBI
OJIMHApHBIX M KpaTHBIX CBsizeld. DQGEeKTUBHbIE 3apsabl aTOMOB B MoJieKylax. J(UmoiabHbIN
MOMEHT. /[MIOoNbHBIE MOMEHTBI U CTPOCHHE MOJIEKYJ. MIOHHas CBS3b KaK IPENEIbHBIN Cilydan
KOBAJICHTHOM CBA3W. HeHamnmpaBieHHOCTh M HEHACBIIAEMOCTh HMOHHOW CBs3u. llomspusanms
MOHOB. 3aBUCUMOCTb IOJIAPU3aLUMU UOHOB OT THIA 3JIEKTPOHHOW CTPYKTYpBHI, 3apsia U paauyca
WOHOB. BimsHue  nossipu3anum  Ha  CBOWMCTBAa  BemlecTB.  MEXMOJIEKYIsIpHasT U
BHYTPUMOJIEKYJISIpHAsE BOJOPOJIHAS CBSI3b. ODHEPrusi M JUIMHA BOJOPOAHON CBSI3U. BiusHue
BOJIOPOJIHOM CBSI3M Ha CBOICTBa BellecTB. Meraminyeckass cBsi3b U ee cBoicrBa. OOmue
IIPEACTABJIEHUS O MEKMOJIEKYJIIPHOM B3aUMOJECHCTBHH.

Mooynv 3. CBOMCTBa pacTBOPOB.

PactBopbl ¥ B3aMMOJENCTBUSA B pPacTBOpax. 1e€OpuM KUCIOT M OCHOBaHMU. IIpomeccsl,
COMPOBOXKJAIOIME O00pa30oBaHME JKUIKUX HMCTUHHBIX pAcTBOPOB  HEVIEKTPOJIUTOB U
JJIEKTPOJIUTOB. XapakTepucTuka MEXK4YAaCTHUYHBIX  B3aMMOJEHCTBHM B PAacTBOpax.
[IpencraBnenne o conapBaranuu. MaeanbHble MW peanbHble  PacTBOPbl. AKTHUBHOCTB;
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K03(h(UILMEHT aKTUBHOCTU KaK Mepa OTKJIOHEHHUS CBOMCTB KOMIIOHEHTA PEaJIbHOTO pacTBopa OT

€ro CBOMCTB B HJI€aJIbHOM pacTBope. Peakiuy, mpoTekaromue B pacTBOpax.

Henocrarounocts Teopunm Appenuyca. I[IpoToHHass Teopuss KHCIOT W OCHOBAHHIA;
KOHCTaHTbl KHCJIOTHOCTM M OCHOBHOCTM; mikaia pKa um pKB. KoHcranrta aBTomnpoTosm3a

00

pactBoputensa.  JuddepeHuupyomue W HHBSIUPYONIUE pacTBoputend. [loHsTHe
AJEKTPOHHOUW TEOPUH KUCIIOT U OCHOBAHUM.
4. O0beM yueOHOM THCUMIIUHBI
Bcero 1 cemectp 2 ceMecT
Buner yue6HOM paboThI B3au. | Bakax | Bgzau. | Bakax. | B3au. | Bakan.
el qyacax el gacax el. gacax
O01mas Tpy10eMKOCTh
AUCHUIUIMHBI M0 Y4eOHOMY 10 360 5 180 5 180
IUIAHY
AyIUTOpPHBbIE 3aHATHS: 4 144 2,22 80 1,78 64
Jlexuuu (JIek) 2,22 80 1,33 48 0,89 32
[Ipaktuueckue 3ausarus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie padots! (JIP) - - - - - -
CamocrosiTesibHas paboTa 4 144 1,78 64 222 30
(CP)
CamMmocTosATeNnbHOE N3YUYCHHE 4 144 1,78 64 2.2 20
pa3enoB TUCIUTUIITUHBI
Buja KoHTpoOJIS: IK3aMeH 2 72 1 36 1 36
Bcero 1 cemectp 2 ceMecT
Buner yue6HOM paboThI B3au. | Bacrp. | B3au. | Bacrp. | B3au. | Bactp.
el yacax el gacax el. gacax
O01mas Tpy10eMKOCTh
AUCHUIUIMHBI M0 Y4eOHOMY 10 270 5 135 5 135
IUIAHY
AyIUTOpPHbBIE 3aHATHS: 4 108 2,22 59,94 | 1,78 48,06
Jlexuun (JIek) 2,22 59,94 1,33 35,91 0,89 24,03
Hpaxrnyeckne 3amsrus (I13) 1,78 48,06 | 0,89 24,03 | 0,89 24,03
Jlaboparopusie padots! (JIP) - - - - - -
CamocrosiTesibHAs paboTa 4 108 1,78 48,06 2,22 59,94
(CP)
CamocTosATeNnbHOE N3YUYCHHE 4 108 1,78 48.06 2.2 59,94
pa3enoB TUCIUTUTNHBI
Buja KoHTpoOJIs: IK3aMeH 2 54 1 27 1 27

AHHOTanus padoyeil NPOrpaMmMsl JUCHUILIMHBI «Opranudeckasi XuMush»
(b.1 b.09)

1. Heap qAucHUNUIMHBI — IPUOOPETEHNE CTYACHTaMH 3HAHUNA O CTPOCHUU OPraHUYECKUX
COEIMHEHU!, OCHOBHBIX XMMHUYECKHX CBOMCTBAaX PA3JIMYHBIX KJIACCOB OPraHUYECKUX
COEJIMHEHUH 1 METO0/IaX UX MOJyYEHHs, KaK IPOMBIIIJICHHBIX, TaK U J1a00PaTOPHBIX.

2. B pesyabTare

ClIeHMaAJIUTETA JOJKCH:

H3YyYCHUHA TUCHUIIJIUHBI

od0yyamouuiicss 1o

Obnaoams crnenyomuMu oomekyasTypHbeiMu (OK) u oOuienpodeccruonanbHbIMU

kommneteHusamu (OI1K):

nporpamme
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- CIIOCOOHOCTBIO MPEJCTABUTh COBPEMEHHYIO KapTHHY MHUpa Ha OCHOBE LIEJIOCTHOM
CHUCTEMBI €CTECTBEHHOHAYYHBIX M MATEMaTUUECKUX 3HAHUH, OPUCHTUPOBATHCS B IIEHHOCTIX
ObITHS, )KU3HU, KyIbTypbl (OK-1);

- CHOCOOHOCTBIO K 00O0OIIEHUI0, aHAIM3y, BOCHPUITUIO MHGOpPMAIH, OCTAaHOBKE
1enu u Beioopy nyreit ee noctmwxkenus (OK-4);

- CIIOCOOHOCTBIO  HCIOJIb30BaTh €CTECTBEHHOHAYYHbIE U MHXKEHEPHbIC 3HAHUS VIS
penieHus3aaayd ceoei npodeccuoHanbHou aesireapHocTH (OIIK-1);

- CHOCOOHOCTBIO paboTaThb C HAYYHO-TEXHHYECKOM M MATEHTHOM JUTEpaTpod Hu
WCIIOJIb30BaTh MOJYICHHYIO HH(POPMAITUIO TIPU OCYIIECTBICHUU CBOEH Mpo(dhecCHOHaTbHOM
nesrenpHocTH (OITK-4).

3nams:

— TEOPETHUYECKUE OCHOBBI CTPOCHMSI MU CBOMCTB Pa3IUYHbBIX KJIACCOB OPraHUYECKUX
COCAUHCHUM;

— CIocoObl MOJYYEHUS] U XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHMYECKUX
COCAUHCHUM;

— OCHOBHBIC MEXaHU3MBbI MPOTEKAHMS OPTAaHUYCCKUX PEAKIIHIA;

Ymemo:

— TPUMEHSATH TEOPETUUYECKHWE 3HAHUSA MJIs CHUHTE3a OPraHWYECKUX COCAMHEHUH
Pa3IMYHbIX KJIACCOB;

— AHAIM3UPOBAaTh U IIPEJCKa3blBaTh PEAKLUHUOHHbIE CBONCTBA OPraHMYECKUX
COCOUHCHUM;

— COCTaBJISITh CXEMbI CUHTE3a OpPraHMYeCKUX COETUHEHHH, 3a1aHHOTO CTPOCHUSI;

Braoemy:

— OCHOBaMU HOMEHKJIATyphl U KJIACCU(PUKALIMU OPraHUYECKUX COEAMHEHU;

— OCHOBHBIMH T€OPETUYCCKUMH MPEACTABICHUSIMH B OPraHMYECKON XUMHUH;

— HaBbIKaMHU OOOCHOBAHUS pAalMOHAIbHBIX CIIOCOOOB TMOIYYEHUS OpPraHHUYECKUX
BEIIECTB.

3. Kpartkoe cogep:xaHue TUCHMILTHHBI

Homenknatypa opraHudyeckux coeluHeHUN. Teopuss XMMHUYECKOTO CTPOCHHUS H
HackllleHHble yrieBojoponsl (YB). Ilpupona xoBaneHTHOM cBsizu. Dopmynsl Jlprouca.
®opmanbhbiii 3apsana. DddexTsr 3amectuteneit. [IpomexyTrodHbie COEIMHEHUS W YaCTHUIIBI
OpraHMYECKUX peakuusx. OHepreTuyeckas auarpamMma peakuuu. MexaHu3M peakluu.
Crepeounsomepusi, ee BUJbl U 0003HAUCHUSL.

Amudarnyeckne coenuHeHus. Haceiennsie W HeHachlmieHHbie YB.  Askansl,
LUKJIOAJIKAHbI, aJIKEHbI, aJKWHBI, IMOJIMEHBI (JUeHbl). B KaxaoMm Kiacce paccMaTpUBaOTCA
CIIEIyIOIME pa3lienbl: H30MepUs, HOMEHKJIaTypa, (u3Hueckue M XUMHYECKHE CBOICTBa,
crocoObl oJydeHusl. MexaHu3Mbl peakuuid. JHepreTuueckas quarpaMmma peaximi.

Apomaruyeckue coequHeHus. Teopuu apomatuuHoctd. CoennHeHus: OEH30JbHOTO psja.

N3omepus. Homenknatypa. CrocoObl mostydeHusi. XUMHUYECKHE CBOWCTBA. BrnmsHue
3aMecTuTeNne B OEH30JbHOM KOJIbLIE HAa HAINPaBJICHHUE U CKOPOCTb PEaKLUUN 3JIEKTPO(UIBLHOIO
3aMelleHusl.

l"anorenonpou3BoIHEIE. Knaccudukanmus. Howmenkiarypa. Ankui- u
aJUTIraioreHuipl.apoMaruyeckue  rajmorenubl.  M3omepus. Homenknatypa.  CrocoObl
nosiydeHus. [[poCcTpaHCTBEHHOE M 3JIEKTPOHHOE cTpoeHue. Pusmyeckue cBoiicTBa. Peakumm
HyKJIeo(UIbHOrO 3aMenieHuss U otuleruieHus. [loHsTue Hykieo(UILHOCTH M OCHOBHOCTH
peareHToB. AMOUJICHTHbBIE HYKI€O(PHIbHBIE pEareHThI.

Meramnopranuueckue  coeauHeHus. Tumbl  cBsizel B 3JIEMEHTOPTaHUYECKUX
coemuHeHUAX. CrocoObl MONMydeHUsl JUTUM- W MarHUHOPraHWYECKUX coeAuHeHui. Peaxius
['punbspa, mexanusm. Peakuun ¢ kapOOHUIIBHBIMU COCTUHEHHSIMHU.

Crouptel. ®enonbl. [Ipocteie 3dupbl. DNoOKCHCOCNUHEHHS. AJBICTHABI, KETOHBHI.
KapOoHoBbIE KHCIOTBI MU UX MPOU3BOJHBIE. B Kaxa0M Kiacce paccMaTpUBAIOTCS CIIEAYIOLINE
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paszenbl: HU30MEpHUs, HOMEHKJIAaTypa, (QHU3WYeCKUe W XHMHUYECKHE CBOWCTBA, CHOCOOBI
oy4eHus1. MexaHu3Mbl peakui.

ManonoBeiii 3¢up. Ilomyuenue. Crpoenne, CH-Kucnotnocts. Peakiiun KoHIeHcanuu
MaJIOHOBOTO 3(Hupa M MaJIOHOBOM KHUCIIOTHI C ajbJeruaMu. AMUHOKHUCIOTHI. JlnkapOOHOBEIE
KHCJIOTBHI.

AzoTconepxkamue coenuHenus.  Hutpocoenunenusa. Amusbl. B kaxaom Kiacce
paccMaTpuBarOTCs CIEAYIOUIUE Pa3/Ieibl: U30MepHUs, HOMEHKIATypa, GU3NYECKUE U XUMHUECKUE

CBOMCTBa, CIIOCOOBI MOJTydyeHUsl. MeXaHU3Mbl peaKIii.

A3a- 1 1Ma30COEeIUHEHUS

[lonyyenne nua30COEIUMHEHNN peakuuew IUa30TUPOBAHU:
peakuuu u MexaHu3sM. Du3MYecKue CBOICTBA.

IIPUMEHEHUE a30COETUHEHUN.

4. O0beM yueOHOMH THCUMILTUHBI

YCIOBUSI MPOBEJCHUS
Xumuueckue cBorctBa. Ilonyuenue wu

Bcero Cemecrp III Cemectp IV
Bu yuebHoi paboTsl 3E / Ak.u 3E / Ak.u 3E / Ak.u
OO0masi Tpy10€eMKOCTb JAUCIHUNIJIMHBI 9/324 5/180 4/144
10 Y4eOHOMY IJIAHY
AYyIMTOpHBbIE 3aAHATHS: 3,11/112 1,78 / 64 1,33/ 48
Jlexmmm (JIek) 1,78 / 64 0.89/32 0.89/32
[TpakTueckue 3anstus (113) 1,33/48 0,89 /32 0,44 /16
JlabGoparopus - - -
CamocrositesbHas padora (CP): 3,89 /140 2,22 /80 1,67/ 60
Jlpyrue Buibl CaMOCTOSTENbHON PabOThI 3,89 /140 2,22 /80 1,67 /60
Buja koHTpoOJISI: IK3aMeH 2/72 1/36 1/36

Bcero Cemecrtp III Cemectp IV
Bz yaebHoit paboThI 3E / Actp.u 3E / Actp.u 3E / Actp.u
OO0masi Tpy10€eMKOCTb AUCIUTJIMHBI 9/243 5/135 4/108
M0 Y4eOHOMY IJIaAHY
AyIUTOpPHBIE 3aHATHSL: 3,11 /83,97 1,78 / 48,06 1,33/ 35,91
Jlexuu (JIek) 1,78 / 48,06 0,89 /24,03 0,89 /24,03
[Tpaxtuueckue 3ausarus (113) 1,33 /35,91 0,89 /24,03 0,44/11,88
JlaGoparopus - - -
CamocrositesbHas padora (CP): 3,89 /105,03 2,22 /59,94 1,67/ 45,09
Jlpyrue BUIbI cCaMOCTOATENHEHON PabOTHI 3,89/105,03 2,22 /59,94 1,67 /45,09
Buja koHTpOJISI: IK3aMeH 2/54 1/27 1/27

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

1. ]_le.]'lb AUCHUIIVIMHBI — PACKPLITh CMBICII OCHOBHBIX 3daKOHOB, YIIPAaBJIAIOMIUX XOJ0M
XUMHUYECKOI0 IIponecca, MmokKa3aTrb oOnactu IMPUIOKCHUSA O3TUX 3aKOHOB W HAYYUThb CTYACHTA
rpaMOTHO IMPUMCEHATL HUX IMPU PCIICHHU KOHKPCTHBIX TCOPCTHYCCKUX W IMPAKTUYCCKHUX 3ajady,
IMOHATH OCHOBHBIC KHHECTHUYCCKUEC 3aKOHOMEPHOCTHU MIPOTECKAHUA XUMHUYCCKUX ITPOUECCOB U POJIb
KaTtajau3a JJisd XUMHYCSCKOHN TEXHOJIOTHUH.
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2. B pe3yabrare wu3y4eHHs JMCUMILVIMHBI O0y4yalluiics 10 NporpaMmme

CIEeNNATUTETA J0JI/KEeH:

Obaaoams  cnenyromumu  o0mekynsTypHbiMu  (OK) u  oOuienpodeccruoHanbHbIMU
kommneteHusamu (OI1K):

- CIIOCOOHOCTHIO MPEAICTaBUTh COBPEMEHHYIO KapTUHY MUPa HAa OCHOBE 1IEJIOCTHON CUCTEMBI

€CTECTBEHHOHAYYHBIX 1 MAaTEMAaTUYECKUX 3HAHUM, OPUEHTUPOBATHCS B IEHHOCTAX OBITHS,

XKU3HHU, KyapTypsl (OK-1);

- CIIOCOOHOCTBIO HCIIOJIB30BaTh MaTEMaTUUYECKHE U €CTECTBEHHOHAYYHbIEC 3HAHUS Ui pPelleHus

3amau cBoel nmpodeccuonanbHon aesiteabHoCcTH (OITK-1);

- CIIOCOOHOCTBIO MPO(ECCHOHATIBHO HCIOJIb30BaTh COBPEMEHHOE TEXHOJOIMYECKOe U

aHAJINTUYECKOE 000pyIOBaHHE, CIOCOOHOCTbIO K IPOBEACHHUIO HAYYHOI'O MCCIEAOBAaHUA H

aHaJIM3y MOJIyYEHHBIX MpU ero nposeaeHuu pes3ynbraron (OIIK-2);

3nams:

— OCHOBHBIE 3aKOHbI (U3MYECKOM XHMMHH, B3aUMOCBS3b (U3NYECKUX U XUMHUYECKUX
XapaKTEepPUCTUK MPOLECCa;

— IYTH OIpENeNeHUs] BAXHEUIIUX XapaKTEPUCTHUK XUMHYECKOIO paBHOBECHS (KOHCTAHTBI
paBHOBECHS, PABHOBECHOTO BbIXOJa MPOJYKTa, CTENIEHH MPEBPAIICHUS UCXOJHBIX BEILIECTB)
U BIUSHUS PA3IUYHBIX (PAKTOPOB HA CMEIIEHHE XMMHUECKOT'O PAaBHOBECHS;

— TEpPMOJMHAMHUYECKOE OMHCAHUE CBOMCTB UJCAJIbHBIX U HEUACATbHBIX PACTBOPOB, MOJIXObI K
HAX0XJACHUIO MApIHUAIbHBIX MOJIIPHBIX BEJIMUYUH KOMIIOHEHTOB pacTBOPA.

— TEOPUIO raJIbBAHUYECKUX SBJICHUN;

— TEOpUU KHUHETUKH, IMYTU TEOPETUYECKOTO pPacyeTa CKOpPOCTEH XUMHYECKHX pPEaKkIuil u
OTpaHUYEHUSI B IPUMEHUMOCTH PaCU€THBIX METOIOB.

Ymemo:

— NOpPUMEHSTb TEOPETUYECKHE 3HAHUS U OKCIEPUMEHTAIbHbIE METOAbl HCCIIEIOBAHUS
¢bu3nyecKoi XMMHUHU IPU PelIeHUuH NPoPEeCCUOHATIbHBIX 3a/1a4;

— IpeJCKa3blBaTh M HAXOJWUTh ONTHMAJIbHbIE YCIOBHS IMPOBEICHHUS XHUMHUYECKOTO Ipolecca ¢
LEJIbI0 TIOJYYEHHUS] MAaKCUMaIbHO BO3MOKHOTO BBIX0/1a HHTEPECYIOLIET0 MPOIyKTa;

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

— DOpPUMEHSTh TEOPETUYECKHE 3HAHUS U OKCIEPUMEHTAIbHbIE METOAbl HCCIIEIOBAHUS
¢bu3nuecko XMMHUHU Ui PELIEHUs BOMIPOCOB, BO3HUKAIOIIMX MPU H3YYEHUU KUHETUKH
XUMUYECKUX PEAKLUH;

— IpPOBOAMTH AHAJINW3 M KPUTHUYECKH OLICHUBATh MOJYYEHHbBIE SKCIEPUMEHTAJIbHBIE JaHHBIE,
000011aTh U J1e1aTh 000CHOBaHHbIE BBIBO/IbI HA Oa3e MPOBEAEHHBIX OMBITOB.

Braoemy:

— KOMIUJIEKCOM COBPEMEHHBIX TEOPETUYECKHMX METOJO0B (DHU3MUECKON XUMHUM Ui pPEeLICHUS
KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1a4;

— HaBbIKAMU OIPEJEJICHUS COCTOSIHMSI PABHOBECUS U CAMOIIPOM3BOJIBHOIO HAampaBiICHUS
XMUMHYECKOTO Mpolecca;

— 3HAHUSAMM OCHOBHBIX 3aKOHOB (PM3MYECKOM XUMHUU ISl COJAEP)KAaTEIbHOM HMHTEpIpeTaluu
TEPMOJIMHAMUYECKHUX PacUYETOB;

— METOJaMHU ONpEJENICHUs MOpPSAKAa U CKOPOCTU DPEAKIMH, YCTAHOBJICHHS JIMMUTHPYIOIIEH
CTaJNM U MEXAHU3Ma N3y4aeMOM XUMHUYECKOMN PEAKINY;

— HaBbIKAMU  COCTABJICHUS TaJbBAaHUYECKUX  DJIEMEHTOB I LeJled  ompeaeiaeHus
TEPMOJIMHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHS UCCIIEyEMOM peaKlnu;

— 3HAHUAMM OCHOBHBIX 3aKOHOB XMMMYECKONW KHHETUKH, BIMSHUS pPa3INYHbIX (DaKTOpOB
(TemmepaTypbl, AaBJIEHUs, KaTalu3aTopa) Ha CKOPOCTh XUMUYECKOM peakiuy.

3. Kpartkoe cogep:xaHue TUCUHMILIHHbI
S cemecTp
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XuMUYecKass TePMOAMHAMHUKA. 1-blil M 2-0M 3aKOHBI TEPMOAMHAMHKHU, MOCTYJIAT
[Inanka. B3aumocBs3b TEIIOTHI, pabOThl U M3MEHEHHUs BHYTPEHHEH 3HEpPruu B Ipoleccax ¢
y4acTUEM HJealIbHOTO ra3a. TermoéMKOCTh TBEPIBIX, >KUJIKUX M Ta3000pa3HbIX BELIECTB.
Tepmoxumusi. Beiuucnenve TemnoBbiX 3Q(GEKTOB XMMHUECKUX pPEaKIHi, mpoueccoB (a30BbIX
[IEPEX0JI0B, PACTBOPEHUS U JPYruxX (QU3MKO-XUMUYECKUX MpoueccoB. DHeprus ['ub0ca u
sHeprusi ['enpMrosplia Kak KpUTEpPUM HAlpaBiIeHHUs XUMHYECKOTO Ipolecca. XHUMUYECKOe
paBHOBecue. KoOHCTaHTa  XMMHYECKOro  paBHOBeCHMs M MeToAbl €€  pacuéra H
AKCIEPUMEHTAJIBLHOTO oOmpe/esieHus. PaBHOBECHBIM BBIXOJ NPOAYKTa, BIUSHUE JIABJICHUS,
TEeMIIepaTypbl, MPUMECH HHEPTHOTO ra3a Ha PABHOBECHBIM BBIXOJ. YPaBHEHHUS H30TEPMbI U
n3o00apsl Bant-T'odda.

@da3oBble paBHOBecHS] B OJHOKOMIIOHEHTHBIX cucTemax. (Da3oBble Mepexoibl U
(dazoBas uarpaMma COCTOSHUS Ui OJHOKOMIIOHEHTHBIX cuUcTeM. TpoifHasi Touka. YpaBHEHUE
Knaneiipona-Knay3uyca. 3aBUCHUMOCTb JaBJIEHHSI HACBIIIEHHOTO Iapa OT TeMIepaTyphl.
Ompenenenue TepMoauHaMUYeckux GyHKIMA mporecca (azoBoro mepexona. Kpurudeckas
TeMIeparypa.

Tepmoagunamuyeckasi Teopusi pactBopoB. Knaccudukanus pactBopoB. CrnocoOsl
BBIpaKEHUSI cocTaBa pacTBopa. [lapuuanbHble MOJSpHbIE BeIMUYMHBL. YpaBHeHus ['ub0ca-
Miorema. UneanpHbie pacTBOpbl. TepmonnHamuueckne (PyHKIUHA CMEIICHUS IS MACATbHBIX
pactBopoB, 3akoH Payma. HewpneanbHble pacTBOpBI, IOJIOKUTEIbHBIE W OTPHULIATEIIBHBIE
OTKJIOHEHUs OT 3akoHa Paynsa. KosumratuBable CBONCTBA pacTBOPOB HEJIETyYHMX BELIECTB B
nerydyeM pactBopurene. Kpuockonusi, 30ymnnockonus. OcMoc, 0CMOTUYECKOE JIaBJICHHUE.

@da3oBble paBHOBeCHSI B MHOTOKOMIIOHEHTHBIX cHcTeMaX. /[uarpammbl «JaBieHUE-
COCTaB», «TEMIIEPATYpa-COCTaB», «COCTAB I1apa-COCTAB IKUIAKOCTU» I HUACAIBHBIX U
HeuJeanbHbIX pacTBOpoB. 3akoHbl ['m60ca-KonoBanoBa, Azeorponus. Tepmuueckuil aHaius.
Paznuunble TUIBI AUarpamMMm IJ1aBKOCTH. DBTeKTUKA. [IpaBuiio a3 u npaBuio poryara.

6 cemecTp

PacTBOopbI 3J1eKTPOIMTOB. Diektpocratuyeckas Tteopusi [lebas-Xiokkens. Pacuer
AKTUBHOCTH U CPEJHUX HOHHBIX KOA(P(GUIMEHTOB AKTUBHOCTU CHJIBHBIX 3JIEKTPOJIMTOB B
pa30aBiIeHHBIX M KOHIICHTPUPOBAHHBIX PAcCTBOPOB M PAacTBOpPaX YMEPEHHON KOHIEHTpalUu.
VYaenpHas U MoJIApHas 3JEKTpUYEcKUe MpOoBOAUMOCTH. CKOPOCTh ABMXKEHUS U MOJBUKHOCTH
noHoB. [IpenenbHbie MOJISpHBIE NEKTPONPOBOJAHOCTH MOHOB. 3aKOH HE3aBUCHUMOTO JBMXKEHUS
noHoB Konwpayma. [IpumeneHne u3MepeHui IeKTPUIECKON TPOBOAMMOCTH ISl ONPEACIICHUS
CTENEeHH U KOHCTAHTbI AUCCOLMALINY CIa0bIX JIEKTPOIUTOB.

DJIEKTPOXMMHYECKHEe CHUCTeMbl (Lenu). DJIEKTPOIBMKYILAs CHIa T'aJbBaHUYECKOTO
AJIEMEHTA, JIEKTPOJHBIN moTeHuuan. TepMoanHamuyeckas TEOpHs ralbBaHUYECKUX SIBJICHU,
ypaBHeHue HepHcra. DnexTpoxumuueckass (popMa OCHOBHOTO YypaBHEHHUS TEPMOIMHAMUKH,
temreparypubiii koddpduuuent IC. DOnextponsl I m Il poma, rasoBble W OKHCIUTENIBHO-
BOCCTAHOBUTEJbHbIE  3JEKTPOJbl.  THUIBI  TraJbBAaHUYECKUX  DJIEMEHTOB:  XUMHUYECKHE,
KOHLIEHTPALlMOHHbIE, C IEPEHOCOM U 0e3 IepeHoca.

Xumuyeckasi KHHeTHKA. CKOpPOCTh XMMUYECKOM peakluu, KOHCTaHTa CKOPOCTH,
MOPSZIOK U MOJICKYISIPHOCTh peakuuu. KuHetnka HeoOpaTUMbIX peakmuit 1-ro, 2-ro, 3-To u
HyJeBoro mnopsnakos. /luddepeHunanbuble ¥ MHTErpajbHbIE METOJABI ONPENENICHUS IMOpPsJIKa
peakuuu. CroxHble peakuuu. [IpuHIMI HE3aBUCHMOTO NPOTEKAaHUs AJIEMEHTApHbBIX PEeaKIuil.
OOpaTtumble, mapajulelibHble M IOCJIENOBaTelIbHblE peakuuu l-ro mnopsnaka. Brushue
TEMIIepaTypbl Ha CKOPOCTh peakluu, npudimkeHHoe mpaBwio Baur-I'odda. VYpaBHeHue
Appenuyca, muddepeHIranbHas U HUHTErpajibHble (OPMBI ypaBHEHUS. ODKCIOHEHIUAIbHAs
¢dbopma ypaBHeHUs1 AppeHuyca. DHeprus akTUBALMU U IPEIIKCIOHEHIIMAIbHBIA MHOKUTENb.

4. O0beM yueOHOM THCUMIITHHBI

Bcero 5 cemecTp 6 cemecTp

Buabl yuedHoii padoThI
3a4. €./aK. yac | 3ad4. €I./aK. 4ac | 3ad. e€I./ak. gac
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Oomas TPYAOEMKOCTDb JUCHUIIJIMHBI

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

1/36 1/36
Bcero 5 cemecTp 6 cemecTp

Buabl yuedHoii padoThI

3a4. ej./acTp.

3a4. ej1./acTp.

3a4. ej./acTp.

qac qac qac
OO0mas TPyA0eMKOCTh I CIHIIHHbI 12/ 324 6/162 6/162
Mo y4e0HOMY ILIaHY
AyauTOpHBIE 3aHATHS: 5,34 / 144 2,67 /72 2,67 /24
Jlextuu (JIek) 1,78 /48 0,89 /24 0,89 /27
[IpaxTuueckue 3anstus (113) 1,78 /48 0,89 /24 0,89 /24
JlabGoparopus 1,78 /48 0,89 /24 0,89 /24
CamocrositesbHas padora (CP): 4,66 /126 2,33/63 2,33/63
Buja koHTpoJIsi: 3a4eT / IK3aMeH 5754 IK3aMeH IK3aMeH
1/27 1/27

AHHOTANUA pado4yeil NPOrpaMMbl AUCUUIIMHbBI
«IloBepxHocTHBIE AABJIeHUA U AucniepcHble cucteMbD (B1.6.11)

1. He.ﬂb AUCHUIIJIMHBI — O3HAKOMJICHUC CTYIACHTOB C OCHOBaMH TCPMOIWMHAMHKU
IMMOBCPXHOCTHBIX SIBJ'ICHI/If/'I, criocodamu MOJIYYCHUA U BaXHEHIIIMMH CBOMCTBAMH AUCTICPCHBIX

CUCTEM.

2. B pesyabrare wu3y4YeHHs] AMCHUIIMHBI

CrIeHuaJIuTeTaA J0J/KCH:

0b1a0amsb CIETYIONUMA KOMIICTCHITUSIMU
UCTIOJTb30BaTh

-CIIOCOOHOCTBIO  IPO(ECCHOHATIBHO

COBPEMCHHOC

o0yyamouuiicss 1o

TEXHOJIOTHYECCKOC

aHAJIMTHYECKOEe O00OpyJOBaHME, CIOCOOHOCTBIO K IIPOBEJCHUIO HAYYHOTO HCCIEAOBaHUS U
aHaJIM3y MOJIy4YEHHBIX MPU ero nposeaeHuu pezynbraroB (OIIK-2).

3nams:
OCHOBHBIC  TIIOHATUS U

COOTHOIICHUA

TCPMOANHAMUKHU

IMOBEPXHOCTHBIX

(TepMOMHAMUKa MOBEPXHOCTHOIO CJIOS; aAre3vs, CMayMBaHUE M DPACTEKAHUE >KUIKOCTEH;
IMCIIEPCHOCTh U TEPMOJMHAMUYECKUE CBOWCTBA TeJ; aAcopOLys ra3oB U apoB, afacopOLus U3

pacTBOpPOB);

OCHOBHBIE METO/IbI MOIYYEHUS JUCIIEPCHBIX CUCTEM;
OCHOBHBIE CBOMCTBA JUCIEPCHBIX CUCTEM (DJIEKTPONOBEPXHOCTHBIE CBOMCTBA; KUHETHUECKUE U
ONTUYECKHE CBOMCTBA; CBOWCTBA PACTBOPOB KOJUIOMIHBIX ITOBEPXHOCTHO-aKTUBHBIX BEILIECTB);
OCHOBHBIE IIOHATUS M COOTHOILUEHHS TEOPHUH AarperaTMBHOM YCTOMYMBOCTH M KOAryJsluu

JTMO0(POOHBIX TUCIIEPCHBIX CUCTEM;
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OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOOOpa3oBaHHS U PEOJIOTHUSCKUE CBOMCTBA IMCIICPCHBIX
CHCTEM.

Ymems:
MPOBOJUTH  pPacdeThl C HWCIOJIb30BAHUEM OCHOBHBIX COOTHOIICHHHA TEPMOJUHAMUKU
MMOBEPXHOCTHBIX SBJICHUI M pacueThl OCHOBHBIX XapaKTEPUCTHK JUCIICPCHBIX CHCTEM.

Braoemw:
METOJJaMH H3MEPEHHUS MOBEPXHOCTHOTO HATSDKCHHUS, KPAaeBOTO VI, BEIIMYUHBI aJCOPOIHMH H
YACTHHON TMOBEPXHOCTH, BA3KOCTH, KPUTHYCCKOW KOHIICHTPAIMM MHIIEIUI000pa3oBaHus,
AIEKTPOKWHETUIECKOTO TIOTCHIIMATa; METOJaMHU IPOBEACHUS JUCIICPCHOHHOTO aHaJIH3a,
CUHTE3a JIUCIIEPCHBIX CHCTEM U OIICHKH WX arperaTUBHOW YCTOHYHBOCTH.

3. Kpartkoe cogep:xaHue JUCHMILIHHbI
Mooynw 1. I[Ipeomem u npuznaxu 06veKmo8 KOJLIOUOHOU XUMUU

Komnonanas xumus - Hayka O OBEPXHOCTHBIX SIBIICHUSX U JAUCIEPCHBIX cucteMax. OCHOBHbIE
MPU3HAKUA JTUCHEPCHBIX CHUCTEM - T'€T€POre€HHOCTh U JMCIIEPCHOCTD; MMOBEPXHOCTHASI DHEPIUS;
KOJIMYECTBEHHBIE XapaKTePUCTUKH aucriepcHocTH. Kiaccupukanus qUcnepCcHbIX CUCTEM.

Mooy 2. Tepmoounamuxka no8epxHOCMHbIX SAGLEHULL
OOmasi XapakTepucTUKa MOBEPXHOCTHOM »Hepruu. lloBepXHOCTHOE HaTsHKEHHE. YpaBHEHUE
I'nb6ca - Tenbmrosbua Juiss BHYTPEHHEH YAENbHON NOBEPXHOCTHOM SHepruu (IOJHOM
MMOBEPXHOCTHOU SHEPTUH).
Meton u36wsiTkOB ['m06ca. dyngamenTansHOEe amcopOmroHHOe ypaBHeHHEe ['nOOca. YactHoe
BbIpakeHue ypaBHeHuss [u60ca. I[loBepXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-MHAKTHBHbBIE
BEIIECTBA.
Anre3ust u xore3usi. YpaBHenue Jlrompe g pabotel aaresun. CmauuBanue, 3akoH HOHra.
VYpasuenue [ronpe-lOnra. Pactexanue xunkocreil, koadduunent pacrekanus no I'apkuHcy.
Oddext Mapanronu, nmpaBusio AHTOHOBA.
[IpaBuno ¢a3 ['mbbca m nucnepcHocTs. BnusHue KpUBHU3HBI MOBEPXHOCTH HA BHYTpPEHHEE
naBnenue ten (ypaBuenme Jlamnaca). Kamwnsipusie siBinenus. YpasHenue KenbpBuna. Brnusiaue
JMCIIEPCHOCTH Ha paCTBOPUMOCTb, KOHCTAHTY PaBHOBECHS] XMMHUECKON peaKlUU, TEMIEpaTypy
(dazoBoro nepexoa.
Metonpl  moJlydeHHs  JUCHEPCHBIX  cucTeM. YpaBHeHue PeOungepa st paOoThl
mucneprupoBanus. Dddekr Pebunnepa. 'oMoreHHas m rereporeHHasl KOHACHCAMSA. DHEPTHs
['n60ca o6pazoBanus 3apoapiiia HOBoM (a3bl. Kunetnka oOpazoBanust HOBOHU (ha3bl.

Mooynv 3. A0copbyuonnsie pagHosecus
[Ipupoaa ancopOLMOHHBIX CHII. AACOPOLMS ra30B U NApOB HA OJHOPOIHON MOBEPXHOCTU. 3aKOH
I'enpu. Monens u ypaBaenue Jlenrmropa. Teopust monumoiekysipHoit aacopouuu bpynayapa,
Ommera, Tennepa (BOT). Onpenenenue yaenpHO#M oBepxHOCTH MeTo10M BOT.
Ancopbuusi ra3oB U HapoB Ha MOPUCTHIX Marepuanax. Knaccudukanus nop mo JyOuHuny.
Teopust kanwuIsipHON KoHJeHcauuu. Pacuer uHTerpanbHoit U nuddepeHranibHON KPUBBIX
pacnpezeneHus 0o6beMa nop 1o pazMepam.
AncopOuusi Ha  MHUKPONOPHCTBHIX — MaTepuaiax. [Torenuuaneuass teopuss  [lonsHu.
Xapaktepuctuueckas Kpupas ancopOumm. OO000meHnHoe ypaBHeHHEe Teopuu JlyOmHuHA
00BEMHOT0 3aM0IHEHHs] MUKPOTIOp, ypaBHeHue JlyonHuHa - PagymikeBuya.
Ancopbuusi OBEpXHOCTHO-aKTUBHBIX BewecTB. [IpaBuino roxno - TpayGe. 3aBucumMocTs mo-
BEpPXHOCTHOTO HATSDKEHUS OT cOcTaBa pacTtBopa. YpaBHeHue llInmkoBckoro. YpaBHEHHs
COCTOSIHUSI Ta3000pa3HbIX MOBEPXHOCTHBIX (a1IcOPOLIMOHHBIX) MIeHOK. Becs! JlenrMiopa.

Mooyns 4. Dnekmpuueckue A61eHUS HA NOBEPXHOCMU
Mexanu3mbl oOpa3oBaHusl ABOWHOTO 3nekTpuyeckoro ciost (J9C). YpaBHenus Jlunmnmana.
Onexktpokamwuisipabie  kpubble. Teopum ctpoenus [IOC. Pemenme ypaBHeHusi Ilyaccona-
bonbivmana muist tuddysnoit yactu A2C. 19C no teopun Lltepna, nepesapsika moBEpXHOCTH.
DNEeKTPOKUHETUYECKUE SIBIICHUS, IEKTPOKUHETUUECKUI NMOTeHMan. YpaBHeHue [ enbmrosbia-
CMOJTyXOBCKOTO IS 3JIEKTPOOCMOCa U AIeKTpodopesa.
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Mooy 5. Kunemuueckue ceoticmea OUCnepcHblx cucmem
CBsI3b CKOPOCTH OC@XJIEHUS YacTHUIl C MX pa3MepoM. YcioBusa cobmrogaeHus 3akoHa CTokca.
CenuMeHTAllMOHHBIM aHaIU3 MOJUAMCIEPCHBIX cucTeM. KpuBble pacripeneieHus] 4acTul] IO
pasmepam. Ilpupoma OpoyHOBCKOTO mABMKEHHUS. 3akoH OWHImTEHHa - CMOJIYyXOBCKOTO.
CnenctBuss w3 Teopuu OpoyHOBCckoro jpikeHus. CenuMmeHTalMOHHO-TUG(Y3HOHHOE
paBHOBECHE, TUTICOMETPUYECKUN 3aKOH.

Mooyne 6. Aepecamugnas ycmouuugocms u Koazynayus OUCHEePCHbIX CUcmeMm
CenuMmeHTallMOHHAs M arperaTUBHAs YCTOWYMBOCTH cucteM. JlnopuiabHble U THO(POOHBIE
cucrembl. Kpurtepuit nuodpunbHoctu no Pebunnepy - Lllykuny. JlnoduinbHbele aucrnepcHbie
cucrembl. Kitaccugukanys NoBEpXHOCTHO-aKTUBHBIX BEIIECTB. TepMOAMHAMHMKA U MEXaHHU3M
mutiesiooopazoBanus. Ctpoenne mutet [IAB. Comobmmmzanusa. Kputndeckas KOHIICHTpALHs
MULEI000pa30BaHMsI, METO/IbI €€ OTIPEIEIICHUSI.

JInodpoOueie mucnepcHble cucteMbl. MDakToOpbl yCTONYMBOCTH JHO(OOHBIX cucteM. brictpas u
MeuieHHas koaryisinus. Kuneruka koarynasiuu 1o CMOTyXOBCKOMY. 3aBUCHUMOCTb UHCIIA
YacTUIl pa3HOTO Mmopsiaka oT BpeMeHU. OcCHOBHbIE MoJIoKeHUsI Teopuu [lepsruna, Jlannay,
@epgest, OpepOeka (JJIPO). PackinHuparomee ngaBieHHe M ero cocrasistomue. OOiiee
YpaBHEHUE JJIsi SHEPTUM B3aUMOJCHCTBUS NUCHEPCHBIX YacTull. [loTeHuManbHbBIE KpUBBIE
B3aMMOJCHCTBUS 4acThll. HeWTpanu3auuMoHHAas W KOHILIEHTpalMOHHAas koaryisnusa. lIpaBuiio
[ynsue - l'apau.

Mooyne 7. Cmpykmypoobpaszosanue u cmpyKmypHO-mexanuieckue ceotucmed

OUCnePCHbIX cucmem
Tunel cTpykTyp, 00pa3yrouuxcs B JAUCIEPCHBIX CHCTEMax. B3auMoCBsA3b MEXIy BHIOM
MOTEHIMATILHOW KpUBOM B3aumozeicTBus yactull (o teopun AJIPO) u TUIIOM BO3HUKAIOLIUX
cTpykTyp.  KoarymslnmOHHO-TUKCOTpONHBbIE M KOHJIEHCAIIMOHHO-KPHUCTaIM3AllMOHHbIE
CTPYKTYpBHI.
Peonoruueckuii Meroa uccieaoBaHUs AUCTIEPCHBIX cucTeM. OCHOBHbBIE MOHSTHUSI U UICAJbHBIE
3aKOHBI peoJsioruu. MoienupoBaHie peoIOTHYECKIX CBONUCTB Tell.
Knaccudukanus nucnepcHbIX CHUCTEM IO CTPYKTYpHO-MEXaHMUYECKHUM CBoicTBaM. Bs3kocTb
KUJKUX arperaTUBHO YCTOMYMBBIX IUCIEPCHBIX CHUCTEM. YpaBHeHHs OiHmuTeiiHa, [lrtay-
nuHrepa, Mapka - XayBuHka. Peosiornyeckue cBOWCTBa CTPYKTYPUPOBAHHBIX KUAKOOOPA3HBIX U
TBEPA00OPA3HBIX CUCTEM.

4. O0beM yueOHOMH THCHMILITHHBI

Oo0bem
Buabl yuedoHoii padoThI
B 3aueTHBIX B akagemu4ecknx
eIMHHUIIAX yacax
OO0mast Tpy10eMKOCTb JHCIUIIIMHBI 5 180
10 Y4eOHOMY ILIAHY
AyIUTOPHBbIE 3aHATHS: 1,78 64
Ulexmmm (JIex) 0,89 32
[IpakTueckue 3anstus (113) 0,89 32
Jlaboparopubie padotsl (JIP) - -
CamocrosiTesbHas padora (CP) 2,22 80
[loaroroBka K 1abopaTOpHBIM paboTam 1,39 50
Jlpyrue BUibl CaMOCTOSITEIbHON pabOThI 0,83 30
Bua UTOroBOro KOHTPOJIsi: IK3aMeH 1 36
Oo0bem
Buabl yueoHoii padoThI T — B acip.
eIMHHUIAX yacax
O011asi TPY10€eMKOCTb AUCIUNIJINHBI 5 135
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10 Y4eOHOMY ILIAHY

AyIUTOPHBbIE 3aHATHS: 1,78 48,06
Ulexuu (JIek) 0,89 24,03
[IpakTueckue 3anstus (113) 0,89 24,03
Jlaboparopubie padoTsl (JIP) - -
CamocrositesbHas padora (CP) 2,22 59,94
[loaroroBka K 1abopaTOpHBIM paboTam 1,39 37,53
Jlpyrue BUibl CaMOCTOSTEIbHON pabOThI 0,83 22,41
Bua UTOroBOro KOHTPOJIsi: IK3aMeH 1 27

AHHOTANUA padoyeil NPOrpaMmMbl IUCHUIIMHbBI
«AnanuTnyeckas xumus» (b1. b.12)

1.Henp AucHUIUIMHBI - TpUOOpeTEeHNE 00YUaIOIIMMUCS 3HaHUM 110 OCHOBHBIM Ipylam
METO/I0B XMMHYECKOr0 aHajau3a, HauboJiee IIMPOKO NPUMEHSEMbIX B IPOMBIIIJICHHOCTH U
HCCIIEIOBATENIbCKON padoTe, a TakKe KOMIETEHLUH, HEOOX0AUMbIX XUMHUKaM-TEXHOJIOTaM BCeX
CHEIHaIbHOCTEN JUIsl pellIeHNs KOHKPETHBIX 3a/1a4 XUMUYECKOT0 aHaIn3a.

2. B pesyiabrare uH3y4eHHsl Kypca «AHAJIMTHYECKass XMMHUS» O00y4aroUUHCH 1O
NnporpaMme CrenraJauTeTa J0JLKeH:
0b1a0amsb CIEYIONTUMHA KOMIICTCHITUSIMU
- CIIOCOOHOCTBIO HCIIOJIB30BaTh MaTEMaTUUYECKHE U €CTECTBEHHOHAYYHbIEC 3HAHUS Ui PeLIeHus
3aza4 cBoel mpogeccuonanpHoi nesrenbHoct (OIK-1);

- CIIOCOOHOCTBIO MPO(ECCHOHATBHO HCIOJB30BATh COBPEMEHHOE TEXHOJIOTMYECKOe U
aHAJIMTUYECKOE 00O0pynOBaHHE, CIOCOOHOCTbIO K IPOBEACHHUIO HAYYHOI'O MCCIEAOBAaHUA H
aHaJIM3y MOJIyYEHHBIX MpU ero nposeaeHuu pe3ynbraroB (OIIK-2).

3nams:

OCHOBHBIE MTOHATHUS, TEPMUHBI, METO/IbI U IIPUEMBI KAUECTBEHHOTO U KOJMYECTBEHHOTO
XMUMHUYECKOTO aHalIM3a, TEOPUI0 XUMHUYECKMX M (U3UKO-XMMHUYECKHMX METOJIOB aHaJIu3a,
MPUHIUIBI PA0OTHI OCHOBHBIX MPUOOPOB B PU3UKO-XUMUYECKUX METOIAX.

Ymemo:

MPUMEHITh NPUOOPETEHHbIE MPAKTUUYECKUE HABBIKU B IPO(ECCUOHATBHOU NEATENbHOCTH JUIf
pelIeHHUsT KOHKPETHBIX 3aJay; BIAJIeTh: MOHMMAHUEM LEJIe U aIropuTMOB XHMHUYECKOTO
aHaJln3a, croco0aMu peleHusl aHaTUTUYECKUX 3a/1a4, OLIEHKOW BO3MOXKHOCTEH Ka)XJ0ro MeTo/1a
aHaJli3a, OCHOBAMHM METPOJIOTMYECKON OLIEHKH PE3YJIbTaTOB KOJMYECTBEHHOI'O XMMHUYECKOTO
aHaJn3a

Braoemy:

MMOHMMAaHHUEM LIeJIeH U alrOPUTMOB XMMHUECKOIO aHAJIN3a, CIIOCO0aMHU pPeIlIeHUs] aHATUTUYECKUX
3aJ1a4, OLIEHKON BO3MOXKHOCTEH Ka)KIOro METOJa aHajlu3a, OCHOBAMH METPOJIOTMYECKON OLIEHKH
Pe3yJIbTaTOB KOJIMYECTBEHHOI'O XUMHUYECKOT0 aHaIn3a.

3. Kpartkoe cogep:xanue TUCHHMILTHHBI

Beenenune. Ilonstue 06 ananutuyeckoit xumuum (AX) Kak O CcUCTEME 3HaHUM,
MO3BOJISIFOIIEH YCTAaHOBUTH KauE€CTBEHHBIM M KOJMYECTBEHHBIN cOCTaB BellecTBa. 3agauu AX.
AHaTUTUYECKUNA CUTHAJT KaK HOCHTENIb KauyeCTBEHHOW W KOJIMYECTBEHHOW HHGpOpMamuu 00
oObekTe aHanuza. [lonstue o mpobGoordbope u mnpodomnoaroroBke. OCHOBHbIE TpeOOBAHMUS,
MpenbsBIsSEMble K METOJaM XUMHUYECKOIO aHaW3a. YCIOBUS BBINOJHEHUS OIpPEIEICHUM.
Ananutnyeckas popMa, aHATUTUYECKHE PU3HAKU. AHATUTHYECKHUE KJIAaCCU(PUKAUN KaTHOHOB
Y aHUOHOB.

Cucrematnueckuit u JpoOHbIA aHanu3. CoBpeMEHHbIE METOAbl HAECHTU(UKALNU
AJIEMEHTOB U coeMHEeHUH. OpraHnyeckue aHaTMTHYECKUE PeareHThl B aHAJIN3€ HEOPraHUYECKUX
BelecTB. PaBHOBECHS] B aHAJIMTUYECKUX TOMOIEHHBIX M I€TEpPOreHHbIX cucrteMax. OCHOBHBIE
TUIBI peakuui, npuMeHseMblX B AX (KHCIOTHO-OCHOBHOE B3aUMOJICHCTBUE, OKHCIIEHHE-
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BOCCTaHOBJIEHUE, KOMIUIEKCOOOpa3oBaHue, ocaxkaeHue). Onrcanne paBHOBECUS aHATUTUYECKUX
peakuuil ¢ MOMOIIbI0O KOHCTAHT paBHOBECHUS. YYeT MOOOYHBIX PEAKIMil C MOMOIIBIO anmapara
YCIIOBHBIX KOHCTAHT paBHOBecus. lcrosib30BaHUE YCIIOBHBIX KOHCTAHT pPaBHOBECHUS JUIS
ONTUMM3ALMM AHAIUTUYECKUX pPEaKUUid M NPAKTHUYECKUX YCJIOBUM MX BbINOJHEHUS. OCHOBBI
METO/IOB KOJMYECTBEHHOTO XHMMYECKOTO aHaiu3a. MeToAbl KOJMYECTBEHHOIO aHallu3a.
TpeOoBanusi, HperbsBIsEMble K XHMHYECKUM pEAKUUsM, MCIOJIb3YEMbIM B XUMHYECKOM
aHasinze. OTamnbl KOJIMYECTBEHHOro aHanu3a. lloHsTHEe O TpaBUMETPUUECKOM aHaJM3e.
TeopeTnueckue OCHOBBI TUTPUMETPHUUYECKOro aHanu3a. l[Ipmemsl TuTpoBanusa. Pacuersl B
TuTpuMeTpun. I'papuueckoe otoOpaskeHue rnpouecca TUTpoBaHus. CKauoK TUTPOBAHMSI, TOUKA
SKBHUBAJIEHTHOCTH, KOHEYHAsl TOUYKa TUTpoBaHUsA. [lepBuuHble U BTOpUYHBIE CTaHAApThHl. Meton
KHCJIOTHO-OCHOBHOTO THUTpPOBaHMs. BbIOOp KHUCIOTHO-OCHOBHOrO HHAMKaTopa. Illpumepst
omnpezeneHuid. MeToabl OKHUCIUTENIbHO-BOCCTAHOBUTEILHOIO TUTpOBaHUA. OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIN NOTEHIHAL. DAaKTOPHI, BIMSIONIME HA €r0 BeJIMYUHY. Y paBHeHue HepHcra.

[epmanranatomerpus. Monomerpus. OnNTHMHU3aLMs YCIOBHIl OmpeeieHus. MeTox
KOMILJIEKCOHOMETPUUYECKOTO TUTpoBaHUs. (OCOOEHHOCTH pEaKUHUil KOMILIEKCOOOpa3oBaHUs
(xematooOpazoBanusi) uoHOB MertauioB ¢ OJTA. Bwibop onTuManbHBIX — YCIOBUH
KOMILJIEKCOHOMETPUYECKOTO  TUTpOBaHUS.  TUTpoBaHME 1O  METOAY  OCaXKICHMUS.
Mertponoruueckas OLIEHKa pe3y/lbTaToB aHanu3a. VHIUKaTOpHblE M WHCTPYMEHTAlIbHbIE
CHOCOOBI YCTAaHOBJIEHUSI TOUYEK SKBUBAJICHTHOCTH.

BBenenue B ¢pu3nKo-xMMHUECKUE (MHCTPYMEHTAIbHBIE) METObl XUMUYECKOTO aHAJIN3a
(MMXA-®XMA). Knaccuduranus (Qu3nKO-XUMUUYECKHX METOJOB aHaIHM3a. AHATUTUYCCKUN
CUTHal Kak wuH(popMaTuBHas (QYHKIMS cocTaBa BemiecTBa. MeToAbl KOJMYECTBEHHBIX
m3mepeHun B OXMA, HUX XapakTEepUCTHKA. AHAIMTUYECKUE W  METPOJIOTHYECKHUE
XapaKTEPUCTUKU METOJUK ONpEeACTICHUSI.

4. O0beM yueOHOM THCUMTIIHHBI

B 3aueTHBIX B

Buabl yueOHo# padoThl eIMHHUIIaX aKaJeMHYeCKHX

yacax
O01mas Tpy10eMKOCTh 4 144
AUCHHUILIMHBI 110 Y4eOHOMY IUIaHY
AyIUTOpHBIE 3aHSATHSL: 1,78 64
Jlexmm (JIek) 0,45 16
Jlaboparopusie padboTs! (JIP) 1,33 48
CamocrosiTesibHas paboTa
(CP) 2,22 80
CamocTosATeNnbHOE N3YUYCHHE 2.2 20
pa3ienoB TUCIUTUITUHBI
Bua uToroBoro KOHTpOJIA: 3a4eT

B 3a4eTHBIX B acTponom.

Buabl yuedHoii padoThI eAMHHLIAX yacax
O01mas Tpy10eMKOCTh 4 108
AUCHHUILIMHBI 110 Y4eOHOMY IUIaHY
AyIUTOpHBIE 3aHSATHSL: 1,78 48,06
Jlexmm (JIek) 0,45 12,15
Jlaboparopusie pabots! (JIP) 1,33 35,91
CamocrosiTesibHas paboTa
(CP) 2,22 59,94
CamMocCTOATENbHOE N3YUYCHHE 2,22 59,94
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PpasacIoB AVMCHUITIIMHBI
Buja urorosoro KOHTPOJIsA: 3a4€T

AHHOTANUA padoyeil MPOrpaMmbl AUCUUIIIMHbBI
«Huxenepunas rpapuxa» (b1.b5.13)

1. eab AMCHUIIMHBI - HAy4YUTh CTYJIEHTOB BBINOJHATH M YMTATh YEPTEKU I10
IpaBWJIaM U YCJIOBHOCTSIM coruiacHo ctangaptam ECK/I.

2. B pesyabrare H3yYeHHUS [JUCUMIUIMHBI O00y4YallMiics MmO mporpamme
CHEeNMATUTETA JOJI/KEeH:
0b1adamsv CIeIYIOIMIUMHA KOMITCTCHITASIMHU:
- CHOCOOHOCTHIO K OOOOIIEHUIO, aHAIM3y, BOCHPUITHIO MH(GOpPMAallMU, MOCTAHOBKE LIEIU U
BbIOOpY IyTel ee noctmkenus (OK-4).

3nams:
- CIOCOOBI 0TOOpaX)KEHUs MPOCTPAHCTBEHHBIX (POPM Ha IIOCKOCTH;
- IpaBuJjia U YCIOBHOCTHU MIPU BHIIIOJHEHUH YepTExKeEil;
- BUJbI U3/IEJIUN U KOHCTPYKTOPCKUX JOKYMEHTOB;
- Ha YpOBHE MPEJCTABIICHUS XapaKTEPUCTUKHU (POPMBI U IOBEPXHOCTHU U3JEIU.

Ymemo:
- BBIMIOJIHATH U YATATh YEPTEKU TEXHUUYECKUX U3/ETHI C yUeTOM JAEHCTBYIOIUX CTaH/IapTOB;
- BBIMIOJIHATH U YUTATh CXEMbI TEXHOJOTUYECKUX ITPOLIECCOB;
- HCTI0JIb30BaTh CPEICTBA KOMIIBIOTEPHOU I'papuKu sl U3TOTOBJIEHUS YEPTEXKEH;

Braoemy:
- crioco0amMu U pueMamMu U300paskeHUs IPEeIMETOB Ha MI0CKOCTH;
- rpapuueckum nakerom «Kommacy.

3. Kpartkoe cogep:xaHue JTUCUMIIIIMHBI:
Mooy 1. U30enue u koncmpykmopckue 00KyMeHmbl.
3HAKOMCTBO C BHJAMHU HU3JEIMH U KOHCTPYKTOPCKUX JIOKYMEHTOB, CX€Mbl. Apmarypa
TpyOOnpoBOa H3ydeHHE pPe3b0, PEe3bOOBBIX HU3JEIUNA U BHINOJHEHHE ICKU30B M YepTexeil
JeTaJIel ¢ pe3bOoid.
Mooy 2. Coedunenue demanetu .
CrangapTHble pe3b0oBbie n3eaus U coequHeHus. CoequHeHue aeraneid 00JTOM M IIMHIBKOM.
Pe3nOoBbie TpyOHble coenuHeHus. llankoBele coenuHeHus. @raHIEBblE COECIUHEHHUS.
Hepasbemnble coennnenus netaneit . ['eomeTpudeckue XxapakTepUCTUKU (GOPMBI U IIOBEPXHOCTH
W31 .
Mooynv 3.Yepmedsicu coopounvix eOunuy. Jiemenmovl KOMIbIOMEPHOU ePagduKi.
[IpaBuna BbeImonHEHHsT W odopMIeHHUS cOOpoyHOro ueprexa. JleramupoBaHue uepTexeit
cOOPOYHBIX €IUHULL. DIEMEHThI KOMIIbIOTEPHOU IrpaduKH.

4. O0beM yueOHOH TUCUMIIHHBI:

Bunel yue6HOM paboTh B  3auernnix | B aKaJeM.
eIMHUIIAX Jacax
O0masi Tpya0eMKOCTh AUCHUIUIMHBI MO Y4eOHOMY 4 144
IJIAHY
AyIUTOpPHBbIE 3aHATHS: 1,33 48
Jlexuuu (Jlek) 0,44 16
[Ipaxtuueckue 3anstus (113) 0,67 24
Jlaboparopus 0,22 8
CamocrositesbHas padora (CP): 2,67 96
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Bujx KOHTpOJIS: 3a4eT C OLeHKOM - -
Buabl yyedHoii padoThI B 3avernsix | B aCTPOH.
eIMHUIAX yacax
O0masi Tpya0eMKOCTh JAUCHUIJIMHBI N0 Y4YeOHOMY 4 108
IUIAHY
AyIUTOpPHBbIE 3aHATHS: 1,33 35,91
Jlexmm (JIex) 0,44 11,88
[IpakTueckue 3anstus (113) 0,67 18,09
JlaGoparopus 0,22 5,94
CamocrositesbHas padora (CP): 2,67 72,09
Bujx KOHTpOJIS: 3a4eT C OLeHKOM - -

AHHOTaNUA Y4eOHOH NMPOrpaMMsbl M CUHUILINHBI
«Mexanuka» (b1.b.14)

1. lleab AUCHMILUIMHBI - HAYYUTh CTYIEHTOB TBOPUYECKOMY IMOJXOAY K BBIIOJHEHHUIO
MHXEHEPHBIX PAacyeTOB Ha MPOYHOCTh, JKECTKOCTb U YCTOMYMBOCTH AJIEMEHTOB KOHCTPYKILIHM,
JeTajneil ¥ y3J10B MallliH U anmnapaTosB.

2. B pesyabrare wu3y4YeHHS IMCHUIIMHBI
CIEeNNATUTETA J0JI/KEeH:

0b1a0amsb CIEYIONUMHA KOMIICTCHITUSIMU

- CHOCOOHOCTBIO HCHOJb30BaTh MaTEMaTHUYECKHUE, €CTECTBEHHOHAYUHbIE U WHYKEHEPHbIE
3HAHMS JUIsl pelieHus 3a1a4 cBoelt mpodeccuonanbHo aesitenbHocT (OIIK-1).

3nams:

—OCHOBHBIE YPaBHEHHS M METOJbl pEUIeHMs 3ajauy CONPOTUBJICHHS MaTepUalOB U
JIeTajacy MaIlliH,

—OCHOBHBIE METO/Ibl PACYE€TOB HA IPOYHOCTH, )KECTKOCTh U YCTOMYUBOCTH 3JIEMEHTOB
KOHCTPYKLUH MaIlIMH U aNlapaTos;

—OCHOBBI TEOpUM pacyera JeTaJled W Yy3JI0B MallMH M allapaToB XUMHYECKON
TEXHOJIOTUHU.

Ymemo:

—IPOBOJIUTH PAaCUYEThl 3JIEMEHTOB KOHCTPYKUUN Ha OCHOBE METOJOB CONPOTHBIICHUS
MaTepHasoB;
—paccuuThIBaTh U KOHCTPYUPOBATDH JETAM MAIIUH IO UCXOJHBIM JaHHBIM;

o0yyamuuiics 1o nporpaMmme

—IMPOM3BOJUTH pacueThl IO OCHOBHBIM KPUTEPUSAM pabOTOCIOCOOHOCTH U
KOHCTPYHPOBAHUS JCTAJICH MaIllvH.
Braoemeo:

—HaBBIKAMHM pacyeTa CONPOTUBIICHUS MaTEPUAJIOB AHAIMTUYECKUMH METOIaMU;
—HaBBbIKAMH BbIOOpa MAaTEPHAJIOB M0 KPUTEPUSIM [TPOYHOCTH;

—pacyeTaMy THUIIOBBIX JI€Tajed MAalluH, IOJIb3YSICh CIPAaBOYHOM JINTEPaTypoul H
I'OCTamu.

3. Kparkoe conepkaHue TUCIHUIUIAHBIL:

1. Beenenue
Pons mpenmera «llpuknanHas mexaHuka» B (OPMUPOBAHUM HHXKEHEPA XUMHUKA-TEXHOJIOTA.
«[IpuknanHas MexaHuMKa» Kak OCHOBA Uil NOHUMaHUS PaOOTHI, yCTpolicTBa M O€30MacHOM
SKCIUTyaTaluy 000pyI0BaHUS XUMUYECKOTO POU3BOCTBA.

2. Moayas 1 «Onpenesienue peakuuii onop. PacrsizkeHue-c:karue».
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Pazgen 1.1. Onpenenenne peakiuii omnop.

AOCOIOTHO TBEPJIOE TEJO. DJIeMEHThI cTaTUKU. OCHOBHBIE MOHATHS. AKCHOMBI CTaTHKH.
VYpaBHeHnus paBHoBecusi. CBSA3HM U UX peaKkluu.

Paszgen 1.2. Pactsxenue-cxarue.

OcHOBHbBIE JOMYIIEHUS M HPHUHLMIIBI CONPOTHBIIEHUS MaTepuasioB. MeTos cedeHHi.
Hanpsokenus, nedpopmanyu u nepememienus. 3akoH ['yka. Iloctpoenue smrop
BHYTPEHHUX YCHUJIUMHM, HaNpshkeHUM M rnepemenieHuid. CTaTUYecKu OIpeleluMble U
CTaTUYECKU HEOIpeleNuMble 3anaud. JluarpamMmbl pacTsKEHHUsS AJi IJIaCTHUYHBIX U
XpYNKUX MaTepUajioB M UX XapaKTepUCTHKHU. Jlomyckaemble HampsyKeHUs. YCIOBHE
MIPOYHOCTHU MIPU PACTSKEHUU (CIKATUN).

3. Moayasb 2 «Kpyuenue. U3rud».

Paznen 2.1. Kpyuenue.

3axoH I'yka npu cipure. BuyTpenHue cunobsie pakTopsl npu kpyuyeHuu. Hanpsokenus B
CTEPXKHSAX KPYIJIOro ceyeHus. Y CI0BHE MPOYHOCTH MPU KPYUEHHH.

Paznen 2.2. U3rud.

['eoMeTprueckne XapakTEpUCTUKHU TIIOCKUX cedeHUM. [IoHATHE YUCTOr0 U MONEPEYHOTO
n3ru6oB. IlpaBuia moOCTpOeHUs 3IIOp MONEPEUHBIX CUJI M H3TMOAIOIKUX MOMEHTOB.
OnpeneneHre HOPMAJbHBIX HANpsOHKEHUH. YClIOBHE MPOYHOCTH HpU  U3TUOeE.
Omnpenenenre KacaTeNbHbIX HallpshKeHUH. PaninonanbHbie popMbl cCeUeHUH.

4. Moayasb 3 «Cii0:kHOe HAIPSIKEHHOE COCTOSTHH .

Pazgen 3.1. CiioxxHOE HaNPSHKEHHOE COCTOSTHUE.

OCHOBBI TEOpPUM HANPSHKEHHOIO COCTOSIHMSL M THUNOTe3bl mpodyHocTu. [lonsTue
HaIpPSDKEHHOTO cOCTOSsIHMSL. ['TTaBHBbIE MJIOLIAAKN U TJIaBHbIE HanpspkeHus. OO00IEeHHbIH
3akoH ['yka. Ha3zHauenue runore3 npouHocTy. [IoHATHE SKBUBAJICHTHBIX HANPSLDKEHUN U
KPUTEPUEB NMPOYHOCTH.

Paszpnein 3.2. TOHKOCTEHHBIE COCY/IBI.

TOHKOCTEHHBIE COCYIbl XMMHUYECKHX MpOou3BOJACTB. OrlpeneieHre HANpsHKEHUH 110
6e3moMeHTHON Teopun. OcHOBHBIE nomyiieHus. BoiBon ypaBHenust Jlammaca. Pacuer
TOHKOCTEHHBIX 000JI04YeK M0 ypaBHeHMIO Jlaraca U 1Mo cTaHIapTU30BAaHHON METOJIUKE.
YcnoBue npoYHOCTH.

Paznen 3.3. PacueT cxxaThIX CTEpKHEN HA yCTOMYUBOCTb.

Y CTOMYNBOCTH 3JIEMEHTOB KOHCTPYKIMM. [loHATHE KpUTHYECKON CUJIbl U KO3 PUIIeHTa
3amaca npouyHocTH. Pacuer xputuueckoit cuibl o JOinepy. [Ipeaensl nmpumMeHUMOCTH
dbopmynsl Ditnepa. [Ipakrruaeckuii cioco0 pacuera Ha YCTOWYHUBOCTb.

5. Moayab 4 «/leranu Mamuny».

Pazgen 4.1. Coenunenue neTajeii MallIH.

Knaccudukanus neraneit MalluH U anmnapaToB XMMHUYECKHX MPOU3BOJACTB. Pe3nOoBbIe
coenuHeHusi. Pacder OOJITOBBIX COEIMHEHUH MpPU TONEPEYHbIX U MPOJIOJIbHBIX
Harpy3kax. [lInonounsie coenuuenus. Haznauenue v BUAbl IIIOHOK. Pacuer mMmNoHOK Ha
cpe3 u cmarue. Buasl cBapku. O6nacth npuMeHeHus. Buapl cBapHbIX mBOB. Pacyer Ha
MIPOYHOCTb CTHIKOBBIX U HAXJIECTOYHBIX ILIBOB.

Paznen 4.2. Banbl 1 ocH, UX OTIOPBI U COSMHEHUSI.

Banel, ux wiaccudpukauus u HazHayeHue. Ocu. IIpoekTupoBOUHBIE pacueThl BajoOB U
oced. IlommunHukn ckonbxkeHHus. Martepuansl Briaabliei. [loAMIMIHUKY KadyeHHS.
[IpuHnMNMaNIbHOE YCTPOMCTBO M OCHOBHBIE IeOMeTpHueckue pasmepbl. JlocTomHCTBa,
HEJ0CTaTKU U 00JIaCTH MPUMEHEHUS OIIIMITHUKOB KaueHUs U CKoybkeHus. [IpuBoanbie
Myd1bl. Hasnauenue. Knaccuduxanus mMypt mo npuHuuny AEUCTBUS U XapakTepy
pabotsl. [Topsinok moadbopa MyPpT ¥ OCHOBBI TPOYHOCTHOTO pacyeTa.

Pa3nen 4.3. Mexanudeckue nepeaauu.

3ybuateie mepemnaun. OKpyKHOE M paguaibHOe ycuius. Pemykropel. OmpeneneHue u
knaccudukanus. [Ipumepsl cxem peayKkTopoB.
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4. O0beM yueOHOMH THCUMITHHBI

Bcero 2 cemecTp 3 cemecTp
Buabt yuebHoii padoTe! 3a4. e./ 3a4. en./ 3a4. e/
aK.yac aK.yac aK.yac
OO0mas TpyA0eMKOCTh JUCHHUILINHBI 110 5/180 272 3/108
yueOHOMY IJIaHY
AyIUTOpPHbIE 3aHATHS: 2,223/80 0,888/32 1,333/48
Jlexuuu (JI) 0,889/32 0,444/16 0,444/16
ITpaxtnueckue 3ansaTus (I13) 0,889/32 0,444/16 0,444/16
Jlaboparopusie paboTsI (J1ab) 0,445/16 - 0,445/16
CamocrositeabHas padora (CP) 2,78/100 1,11/40 1,67/60
Bua konTpoasn: 3auer 3aver ¢
IK3aMeH/3a4eT OlleHKOM
Bcero 2 cemecTp 3 cemecTp
Buibl yuedHoi padoTe! 3a4. e./ 3a4. en./ 3a4. ef1./
acTp.uac acTp.uac acTp.uac
O0mass TPyA0eMKOCTb JUCHUILIMHBI 10 5/135 2 /54 3/81
yueOHOMY IJIaHY
AyAMTOpPHBIC 3aHATHS: 2,22/59,94 | 0,89/24,03 |1,33/4835,09
Jlexuuu (JI) 0,89 /24,03 0,44 /11,88 0,44 /11,88
[TpaxTrueckue 3anatus (113) 0,89 /24,03 0,44 /11,88 0,44 /11,88
JlaGoparopusie padboTs! (J1ab) 0,44 /11,88 - 0,44 /11,88
CamocrosiTesbHas padora (CP) 2,78 /75,06 1,11 /29,97 1,67 / 45,09
Bua konTposn: 3auer 3aver ¢
HK3aMeH/3a4eT OlIeHKOM
AHHOTAIUSA
padoueii mporpaMmbl JUCUMUIJIMHBI
«JIEKTPOTeXHUKA M NMPOMbILLIeHHas dj1ekTponnka» (b1.5.15)
1. Hear  aucuuniauubl:  GopmupoBaHue y  OOyJaromIMXcsi  KOMIICTCHIIUH,
00eCreYnBarONINX TEOPETHUYSCKYI0 M TMPAKTHYECKYI0 TOJIOTOBKY BBIMTYCKHHKA, YMEIOIIETO

BBIOMPATh U IKCILTYaTUPOBATH JIEKTPOTEXHUUECKUE U AJICKTPOHHBIC YCTPOWCTBA, BJIAJICIOINIETO
HaBbIKAMU  HCIIOJIb30BAHUS  COBPEMEHHBIX  HMH(POPMAIMOHHBIX  TEXHOJIOTHH A
ABTOMAaTHU3UPOBAHHOTO MOJICITMPOBAHMS M pacu€Ta ICKTPUUECKUX U SJICKTPOHHBIX IETEeH.

2. B pe3yabTaTre oOCBOEHUS AUCHMIUIMHBI O0y4Yalouuiics 1Mo mnporpamme
CHEeNNATUTETA JOJI/KEeH:
Obnadams CIeNyIONUMHA KOMIETEHITUSIMU

- CIOCOOHOCTBHIO MCIOJIB30BaTh MAaTEMAaTHYECKHE, €CTECTBEHHOAYYHBIC U WH)KCHEPHBIE
3HaAHUS JUIsl peIeHus 3a/1a4 cBoel nmpodeccronansHoi aestenpHoctu (OITK-1).

3nams:

- OCHOBHBIC TIOHSTHS, OTIPEICTICHUS U 3aKOHBI AIEKTPUUECKHUX IETICH;

- METOJbl MOJCIMPOBAHUS, aHaIW3a M pacyéra Iened MOCTOSHHOTO U TMEPEMEHHOTO
TOKOB, METOJIOJIOTHIO JJICKTPOTEXHUYECKUX H3MEPEHU;
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- YCTpPOMCTBO ¥ HPUHLUIIBI PpabOThl BJIEKTPOTEXHUYECKOTO U  AJIEKTPOHHOIO
o0opynoBaHus, TpaHC(HOPMATOPOB, AEKTPUUECKUX MAIINH, HCTOYHUKOB TUTAHMUSL.

Ymemo:

- TMPUMEHSATh TEXHOJOTUM  MOJEIMPOBAHMS, aHaiMu3a, pacuéra U OHKCIUIyaTaluu
AIIEKTPUYECKHUX CETEH, MPOMBIIIEHHOTO 3JEKTPOOOOPYAOBAHUS U AIEKTPOHHBIX IPHOOPOB;

- BbIOMpATh ANMEKTPOTEXHUYECKOE M AIEKTPOHHOE O00OpYAOBAHME AJS pEIIeHUs 3ajad
MIPOEKTUPOBAHUS U pealin3allii XMMHKO-TEXHOJIOTMYECKUX MPOIIECCOB U IPOU3BO/ICTB.

Braoemy:

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

- HaBBIKAMHU MPAKTHUYECKOW pabOThl C 3JIEKTPUUECKON ammaparypod U 3JIEKTPOHHBIMU
YCTpPOMCTBaMHU.

3. Kpartkoe cogep:xaHue TUCHMILTHHbI
BBenenne. Ilpeamer, OCHOBHbIE MHOHSTHS, METOJOJOTHS DJIEKTPOTEXHUKU M DJICKTPOHUKH.
KpaTkue ucropudeckue cBeieHus. 3ajadyd U MECTO Kypca B IOJArOTOBKE OakajaBpa TEXHUKU U
TEXHOJIOTUHU.
Mopayas 1. DjekTpuyeckue nenu
1.1.  Ocnoenvie onpedenenus, ORUCAHUA RNAPAMEMPOE U  MeEMO008 pacuéma

INeKMPU4ecKux yeneil.

OcHoBHbIE TOHATHS U O0O3HAUEHHUS DJIEKTPUUYECKUX BEIUYMH M 3JIEMEHTOB 3JIEKTPHUUECKUX
uenei. OcHOBBI 371eKTpoOe30macHOCTH. OCHOBHBIE TOHSTHUS TEOPUM DIEKTPUUECKUX IIETei.
OcCHOBHbBIE TPUHIIMIIBI, TEOPEMBI U 3aKOHBI AIEKTPOTEXHUKU. MeTOo1bl MOJICIUPOBAHMS, AaHATTN3a
U pacuéTa JMHEHHBIX 3JEKTPUUYECKUX LIeTIeN TOCTOSTHHOTO TOKA.
1.2. dnexmpuueckue uzmepenus u npudGopbsl.
Metonpl  u3MEpeHUsl JJEKTPUYECKUX BEJIMYMH: MpsIMble M KOCBEHHBbIE. AHAJIOrOBBIE
AIIEKTPOU3MEPUTENIbHBIE U IIU(PPOBBIE JEKTPOHHBIE MPUOOPHI: YCTPONCTBO, MPUHIUI ACHCTBHUS,
obnactu mnpuMeHeHMs. M3MepeHHe  IJEKTpPUYECKHUX  BEJIUYMH: TOKOB,  HAaIPSHKEHHH,
COINPOTUBIIEHUHN, MOITHOCTH U SHEPTUU.
1.3.  Ananu3 u pacuém nunennvix yenei nepemeHHo20 moKd.
CriocoObl mpezacTaBieHus (B BUAE BPEMEHHBIX JWarpaMM, BEKTOPOB, KOMIUIEKCHBIX UYUCEN) U
napaMmeTpsl (aMIUIUTY/a, 4YacToTa, HadyajdbHas (aza) CHHYyCOUJaIbHbIX (QyHKUIUNA. MrHoBeHHoOE,
cpeqHee W JAEHCTBYIOLIEe 3HAUYEHUs NEPEMEHHOIO CHUHYCOHMJAJIbHOTO TOKa (HANpsDKEHUS U
OJIC). AKTHUBHOE, pPEaKTHBHOE M TIIOJHOE CONPOTHBJICHUS BETBU. MOIIHOCTh B MEISIX
nepemeHHoro Ttoka. Koaddunuent wmomrHocTH (cos(l])) M €ro TEXHHMKO-3KOHOMHYECKOE
3HaueHue. [Ipumenenue anreOpbl KOMIJIEKCHBIX YHUCEN B 3JIEKTPOTEXHHUKE. KOMIIEKCHBIN MeTo
pacuéra JIMHEHHBIX LENel NepeEMEHHOTO TOKa. balaHC MOIIHOCTH B LEMSAX MEPEMEHHOTO TOKA.
Pe3oHaHCcHBIE sIBIEHUSI B JIEKTPUUECKHUX ILEmsaX. Pe3oHaHC HanpsyKeHUl U TOKOB. AHaIU3 U
pacu€T Tpexda3HbIX IENel MePEMEHHOTO TOKa. ABTOMaTU3UPOBAHHOE MOJICIIMPOBAHUE U PACUET
AIIEKTPUYECKHUX U IEKTPOHHBIX (MakeThl nporpamm MultiSim, Mathcad, Excel).
Mopyas 2. DjileKTPOMATHUTHBIE YCTPOHCTBA U 3JIeKTPUYECKHEe MAIIMHbI
2.1. Tpancopmaropsl.
Haznauenue u obnactu nmpumMeHeHHs] TpaHCPOpPMATOPOB. YCTPONCTBO W MPUHLUI JAEHCTBUS
onHo¢a3zHoro TpaHchopmaropa. AHaIU3 IEKTPOMArHUTHBIX MPOIECCOB B TpaHchopmarope,
cxema 3amenienus. [lorepu sHepruu B TpanchopmaTope. BHenHre XxapakTepUCTUKH.
2.2. ACMHXpOHHbIE MALLIMHBI.
YCTpoHCTBO U MPUHLMIT JSHCTBUS Tpex(a3HOro acCHMHXPOHHOrO JABUraTens. MexaHuueckue u
pabounie XapaKTepUCTHKU. DHepreTudeckue auarpaMmbl. [lyCck acMHXpOHHBIX JBUrareneil c
KOPOTKO3aMKHYTBIM U (a3HbIM poTopoM. PeBepcupoBaHMe U peryJlupoBaHUE YaCTOTHI
BpaIllCHHUS.
MoayJib 3. OCHOBBI 3JICKTPOHUKH
3.1. DiieMeHTHas 6a3a COBPEeMEHHBIX 3JIEKTPOHHBIX YCTPOMCTB.
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[TonynpoBoaHuKH. VYciaoBHbIe OOO3HAUEHMS, MPUHIUI JEHCTBUS, XapakTEPUCTUKU U
Ha3HAYeHUE TOJYNPOBOJHUKOBBIX IHOJIOB, TPAaH3UCTOPOB, THUpPUCTOpPOB. IHTerpanbHbie
MHUKpPOCXEMbI, UX Ha3HauU€HUe, Ki1accuukanus 1 MapKupoBKa.

3.2. UCTOYHUKH BTOPUYHOIO 3JIEKTPONUTAHUS U YCHIMTEH 3J1eKTPUYECKUX CUTHAJIOB.
[TonynpoBOAHUKOBBIE BBIIPSAMUTENN: KiIacCU(PUKAIMSA, OCHOBHBIE IapaMETpPbl, CXEMbl H
HOPUHIUI PpaboThl BbIIpAMUTENS. DnekTpuueckue ¢uubTpbl. Knaccudukanus v OCHOBHBIE
XapakTepucTuku ycuiureneil. OOpaTHble CBsi3u B onepanuoHHbIX ycunutenax (OV), ux
BJIMSIHUE Ha MapaMeTpbl U XapaKTepUCTUKHU ycunuTens. OCHOBHbIE TUIIBI yCHIMTENEH Ha Oaze

oy.

4. O0beM yuyeOHOM THCUMIIHHBI

B . IV cemectp
Uabl y4eOHOH padoThl 3aq. o AK. 1ac.
Oo0masn TPYAOEMKOCTh 4 144
AUCHUILIMHBI 110 Y4eOHOMY IUIAHY
KonTakTHas pabora: 1,33 48
Jlexmmm (JIek) 0,44 16
Jlaboparopusie paboTs! (JIP) 0,89 32
CamocrosiTeJbHast pabora
(CP): 1,67 60
KoHTposabsHbie paboThI 0,56 20
Pedepar 0,56 20
W3yuenue pa3nenoB TUCHUIUIAHBI 0,56 20
Bux  MTOroBOro - KOHTPOJISL: 1 36
JK3aMeH
Buabl yueOHoi padoThl 3au. oL v ceMecg)CTp. wac.
Oo0masn TPYAOEMKOCTh 4 108
AUCHUILIMHBI 110 Y4eOHOMY ILIAHY
KonTakTHas pabora: 1,33 35,91
Jlexmmm (JIek) 0,44 11,88
Jlaboparopusie padboTs! (JIP) 0,89 24,03
CamocrosiTeJbHast pabora
(CP): 1,67 45,09
KonTtposnbabie paboTh 0,56 15,12
Pedepar 0,56 15,12
N3ydenue pa3nenoB IUCIHUTLITMHbI 0,56 15,12
Bux  MTOroBOro - KOHTPOJISL: 1 27
JK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«be3onacHocTs xu3HeneaTebHocTH» (b1.5.16)

1. Heap qucuMmanHbl - GOpMUPOBaHUE TTPO(PECCHOHATBHON KYIbTYphl 0€30MMaCHOCTH,
101 KOTOpOfI MOHMMAaETCsI TOTOBHOCTE Y CIIOCOOHOCTH JIMYHOCTH HCIIOJIL30BaTh B
podecCHOHABHON eATSIILHOCTH TPHOOPETEHHYI0 COBOKYITHOCTh 3HAHWW, YMCHHUI U HABBIKOB
st obecnieyeHus Oe3omacHocTH B cdepe MpodecCHOHATBLHON NEATeNbHOCTH, XapakTepa
MBIIJICHU S u IIEHHOCTHBIX OpI/IeHTaﬂl/If/'I, npu KOTOPEBIX BOITPOCHI 0€e30I1aCHOCTH
paccMaTpuBaKOTCS B KA4eCTBE ITPHOPHUTETA.
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OCHOBHBIMH 3a7]a4aMH JUCIUTUIAHBI SBIISTFOTCS:

* nmpuoOpeTeHre MOHUMAaHHS TPOOIEM YCTOWYHMBOTO PAa3BUTHS M PUCKOB, CBSI3aHHBIX C
JEATETbHOCTHIO YEIOBEKA;

* OBJIQJICHUE TPUEMaMH pPAlMOHAIHM3AINN KU3HEACATEIIFHOCTH, OPUCHTUPOBAHHBIMH Ha
CHIDKEHHSI aHTPOTIOTEHHOTO BO3CHCTBHSI Ha MPHUPOIHYIO Cpely M oOecriedeHrne 0e30MacHOCTH
JIMYHOCTHU U OOIIECTBA;

* popmupoBaHue:

- KyJbTYphl 0€30MaCHOCTH, YKOJIOTUYECKOTO CO3HAHHS M PUCK-OPHEHTUPOBAHHOTO MBIIICHHS,
IIpH KOTOPOM BOIPOCHI O€30IACHOCTH M COXPAHEHUS OKPYXKAIOIIEH Ccpellbl pacCMaTpUBAIOTCS B
Ka4eCcTBE BAKHEUIINX MMPHOPHUTETOB KU3HEIEATSIHHOCTH YEIOBEKA;
- KyIbTypel TpoeCCHOHATBHOM O€30MaCHOCTH, CHOCOOHOCTEH Ui HUISHTU(DHUIMKAIIUN
OITAaCHOCTH M OIICHUBAHHI PHCKOB B chepe CBOeH MpodecCHOHATBHON NesITeTbHOCTH,
- TOTOBHOCTM TpPHUMEHEHHS TMPO(EeCCHOHAIBHBIX 3HAHWWA JUII MHHUMH3AIUN HETaTHBHBIX
AKOJIOTUYECKUX IOCIIEACTBUN, oOecredeHns Oe30MacHOCTH M YIY4YIICHUS YCJIOBHHA Tpyaa B
cdepe cBoel mpodeccHoHaNbHOMN ACSITEIBHOCTH,

- CIIOCOOHOCTEN K OLIEHKE BKJIaJa CBOEH IPEIMETHOW 00JacTH B PELICHHE 3KOJIOTHYECKUX
po6sieM 1 mpoOIemM 6€30MacHOCTH.

N3zyuenne kypca 0€301MaCHOCTH KU3HEACSITEIHLHOCTH MPH MOATOTOBKE CIEIUAINCTOB IO
TEXHUYECKAM HAINpPaBICHHUSM TOATOTOBKM W CIHEIHAIBHOCTSM HANpaBIeHO Ha NpuoOpeTeHue
cnenyromux kommnerenuuit OK- 9, 13.

2. B pe3yabTare OCBOeHUSI IUCHUIUIMHBI oOydawumiics Mo mnporpamme
CHeHUATUTETA T0JIKEH:

0b1a0amsb CIETYIONUMA KOMIICTCHITUSIMU

- CcHnocoOHOCTBIO  WCIIOJI30BAaTh ~ HOPMATHBHBIE  TIPAaBOBBIE aKThl B CBOCH
npodeCCHOHATBHON JEATENHHOCTH, CIOCOOHOCTBIO M TOTOBHOCTBIO K COOJIIOJICHUIO TIPaB M
obsi3anHoCcTel rpaxkaanuHa (OK-9);

- T[OHMMaHUeM pPOJH  OXpaHbl  OKpYXKAIOMeW Cpeapl H  PalHOHAIBLHOTO
MIPUPO/IOIIOJIL30BAHUS U JJISl Pa3BUTHUS U coxpaHeHus nusminzanuu (OK-13).

3nams:

- OCHOBHBIE TEXHOC(EPHBIE OTIACHOCTH, HX CBOHCTBA U XapaKTEPUCTUKU;

- XapakTep BO3ACWUCTBHUS BPEIHBIX M OMACHBIX (PAKTOPOB HA UEIOBEKA W IMPHPOTHYIO
Cpemy, METOJbl 3allUThl OT HUX MPHUMEHUTETBHO K cdepe cBoei mnpodeccrnoHaIbHOMI
JeATeIbHOCTH

Ymemo:

- HACHTU(UIIUPOBATH OCHOBHBIE OMTACHOCTH CPEIbl OOMTaHUS YEIOBEKA;

- OIIGHWBaTh PHCK WX pealn3alyd, BHIOMPAaTh METOJMBI 3alIMTHI OT OMACHOCTEH
MPUMEHUTENLHO K cepe cBoeil MpodeCCHOHAIBHOU AESITEIIBHOCTA M CIOCOOBI 0OECTICUCHHS
KOM(MOPTHBIX YCIOBUHN KU3HEACSITEIHLHOCTH

Braoemy:

- 3aKOHOJATEIHHBIMH W TPABOBBHIMH aKTaMH B 00JacTH O€301MacHOCTH W OXPaHbI
OKpYKarolllel cpefpl, TpeOOBaHUSIMU K O€30MacHOCTH TEXHMUYECKUX PErjaMeHTOB B cdepe
pohecCHOHANTBHOM IEATETbHOCTH;

- cI0c00aMu ¥ TEXHOJIOTUSIMH 3aITUTHI B UPE3BHIYAWHBIX CHUTYAIUSX;

- MIOHATUHHO-TEPMHUHOJIOIMUECKHUM alapaTtoM B 00J1acTH 0€3011aCHOCTH;

- HaBBIKAMH PAIlMOHAIN3ANNHU NPO(HECCHOHATBHON IEATEILHOCTH C IENBI0 00eCTIeYeHHUs

0€30IaCHOCTH 1 3aIlUTHI OKPYXKAIOIIEH CPEeIbl.

3. Kpartkoe cogep:xaHue TUCHMILIHHbI

1. BBenenue B Oe3omacHOCTb. OCHOBHBIE MOHATHUS U ompeseneHus. besomacHocTh U
YCTOMYHMBOE pa3BUTHE.

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

CoBpemeHHoe cocTostHuE TeXHOC(hEephl 1 TeXHOC(hEepHOI 6€30MacHOCTH.
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3. UnenTtudukanus u BO3IEHCTBUE HA YEJIOBEKA BPEIHBIX U OMACHBIX (PAKTOPOB CPEIbI
obutaHusl.

Knaccugukanuss HeraTUBHbIX (QAKTOPOB cpeabl OOWUTaHUS YeloBEeKa. XUMHYECKHE
HeraTuBHbIE (DaKTOphl (BpeaHBIE BelIecTBA). MeXaHWYeCKHe M aKyCTHMYeCKHe KojeOaHus,
BUOpalMsi U IIyM. OJIEKTPOMAarHUTHble H3JydeHuss U mnois. VoHusupyroniye H3IydeHue.
Onexrpuueckuil Tok. OnacHble Mexanuueckue gaktopsl. IIponeccsl ropeHus: U MoxapoB3phIBO-
ONacHbIE CBOMCTBA BEUIECTB U MaTepHasioB. CTaTUYECKOE 3JIEKTPUUECTBO.

4. 3amuTa yenoBeka U Cpebl OOMTaHUS OT BPEIHBIX U OMACHBIX (PAKTOPOB MPUPOIHOTO,
AHTPONOTE€HHOIO U TEXHOT€HHOT'O MPOUCXO0KICHUSI.

OcCHOBHbBIE IPUHLIMIIBI 3AIIUTHL. 3alUTa OT XUMUYECKHX U OMOJOTMYECKMX HEraTUBHBIX
¢akTopoB. 3amuTa OT 3HEPreTUYECKUX BO3JIEHCTBUN M (usmyeckux nojei. ObecnedeHue
0€30MacHOCTH  cucTeM, paboTalouuX IMOoJ JaBlieHWeM. be3omacHOCTh  3KCIUlyaTaluu
TpyOOIIPOBOJIOB B XMMHUYECKOW MPOMBIIUIEHHOCTH. be3onacHas sKCITyaTalisi KOMIIPECCOPOB.
AHanu3 1 OLleHUBaHUE TEXHOTEHHBIX U MPUPOJHBIX PUCKOB.

5. Ob6ecnieuenre KOMGOPTHBIX YCIOBHM ISl )KU3HHU U IEATEILHOCTU YenioBeka. [lonsTue
KOM(OPTHBIX UJIM ONTUMANIBHBIX YCIOBUH. MukpokiaumaT noMmenieHuii. OcBerienue u cBeToBast
cpela B IOMELIEHHUH.

6. Ilcuxodusznosiornueckre 1 3ProHOMUIECKUE OCHOBBI O€30TTaCHOCTH.

[Icuxudeckue MpoIecchl, CBOMCTBA U COCTOSTHUS, BIUSIOMINE HA O€30MacCHOCTh. BUbl 1
YCJIOBHS TPYAOBOU IEATEITHHOCTH. DPrOHOMUYECKHIE OCHOBBI 0€30MMaCHOCTH.

7. Upe3BbIyaiiHbIE CUTYallMy ¥ METO/IbI 3alUTHI B YCIOBUAX UX PEAIM3ALINN.

Oo6mme ceeaenust o UC. [Toxap v B3pbIB. ABaprH HA XUMHUYECKU OMACHBIX 00BEKTaX.

Pamnanonnsie aBapuu. [lpubopbsl paauanuMoOHHON, XUMHYECKOW pa3BeAKH U
JO3UMETPUYECKOTO0 KOHTpOJIA. YpesBblYaiiHble CHUTyallid BOEHHOIO BpEMEHHU. 3aliuTa
HAceJIeHWs B YpPE3BbIYANHBIX CHUTyalMsIX. YCTOWYMBOCTh (DYHKIIMOHMPOBAHHUS OOBEKTOB
SKOHOMMKH B UPE3BBIYANHBIX CUTYAIUAX.

8. YmpaBnenue 6€301MaCHOCTHIO KU3HEICATEIbHOCTH.

3akoHOJAaTeNbHblE M HOPMAaTUBHBIE IPAaBOBbIE OCHOBBI YIpPaBJIEHUS 0€30MaCHOCTBHIO
KU3ZHEJCATEIbHOCTH. DKOHOMHYECKHE OCHOBBI yIpaBieHUs Oe3omnacHOCThio. CTpaxoBaHue
puckoB. ['ocynapcTBeHHOE yIpaBiieHue 0€301acCHOCTbIO.

4. O0beM yueOHOM THCUMIITHHBI

Bun yuebnoit paboTsl B 3aueTHBIX B akagem.
eIMHUIIAX yacax
OO0masi Tpy10€eMKOCTb AUCIHUNIJIMHBI 4 144
AyIUTOpPHBbIE 3aHATHS: 1,33 48
Jlexuun 0,89 32
JlaGoparopubie pabOThI 0,44 16
CamocrosiTesibHAs paboTa 1,67 60
[ToarotoBka K KOHTPOJBHBIM paboTam 1,11 40
[ToaroroBka k 1abopaTopHBIM paboTam 0,56 20
Bua uTOrOoBOro KOHTPOJIsi: IK3aMeH 1,0 36
Bun yuebnoit paboTsl B 3aueTHBIX B actpon.
eIMHUIIAX yacax
OO0masi Tpy10€eMKOCTb AUCIHUNIJIMHBI 4 108
AyIUTOpPHBbIE 3aHATHS: 1,33 36
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Jlexkun 0,89 24

JlaGoparopabie paboOThI 0,44 12

CamocrosiTesibHas paboTa 1,67 45

[ToarotoBka K KOHTPOJBHBIM paboTam 1,11 30

[ToaroroBka k 1a60paTOpHBIM paboTam 0,56 15

Bua uTOrOoBOro KOHTPOJIsi: IK3aMeH 1,0 27
AHHOTAIUA

padoueii mporpaMmme TUCUMIJIMHBI
«IIpoueccsl U anmaparbl XuMH4YecKkoil TexHogorun» (b1.6.17)

1. Heab IMCHUIIMHBI- BMECTE C KypcamMH O0Iel XUMUYECKOW TEXHOJIOTUH, XUMUYECKHX
MIPOLIECCOB U PEaKTOPOB U Jp. CBsI3aTh OOILIEHAYYHYIO M OOLIEMH)KEHEPHYIO IOATrOTOBKY
XMUMHMKOB-TEXHOJIOTOB HAa OCHOBE M3y4YEHHS] OCHOB THAPABIMYECKHX, TEIUIOBBIX U
MacCcOOOMEHHBIX MPOLECCOB XMMHMUYECKOH TEXHOJOIMHM, YTO HEOOXOAMMO MpU IOATOTOBKE
CHELMAJUCTOB 1O  JAHHOMY  HANpPABJICHUIO I  HAy4YHO-UCCIENOBATEIILCKOM  H
MIPOU3BO/ICTBEHHO-TEXHOJIOIMUECKON AESITEIbHOCTH.

2. B pe3yabrare M3y4eHHMs JMCUHHUIIJIMHBI 00y4aIOUIUICS 0 NPOrpaMMe clennaJanuTeTa
JOJIKEH

061a0emb CIEAYIOIUMHI KOMIIETCHIUSAMU:

- CHOCOOHOCTBIO UCIIOJIB30BATh MAaTEMATUYECKUE, €CTECTBEHHOHAYYHbIE U UHXKEHEPHbIE 3HAHUS
JUIs pellieHus 3aad cBoelt npodeccruonanbHo aesrenbHocTu (OIIK-1);

- CHOCOOHOCTBIO MPO(ECCHOHAIBHO HCIOJIb30BaTh COBPEMEHHOE TEXHOJOIMUYECKOE U
aHAJIUTUYECKOE O00OpYyIOBaHUE, CHOCOOHOCTHIO K IPOBEJICHHIO HAyYHOTO HCCIENOBAaHUS W
aHaJIM3y MOJIy4YEHHBIX MpU ero nposeaeHuu pe3ynbraroB (OIIK-2).

3uamo:

- OCHOBBl TEOpHUM IIEpPEHOCAa MMIIyJIbCa, TEIUIa U MacChl; MNPUHUUIBI (PU3HUECKOTO
MOJIETUPOBAHUS TPOIIECCOB; OCHOBHBIE YpPaBHEHHUS JBM)KEHUS >KHJKOCTEH; OCHOBBI TEOPHH
TeIUIonepeiay; OCHOBBI TEOPUHU Maccollepesayd B CUCTEMax cO CBOOOJHOM M HEINOJABHIKHOM
rpaHuuen pasgena (a3; THUIOBBIE IMPOLECCHl XUMHUYECKON TEXHOJIOTUH, COOTBETCTBYIOILIKE
anmnapaTthl U METOJIbl UX pacyera;

- METOJIbl MOCTPOEHHUS SMIHUPUYECKUX U TEOPETHUECKUX MOJENCH XUMHKO-TEXHOJIOTHYECKHX
IIPOLIECCOB.

-- OCHOBHbIE MPUHIUIIBI OpraHU3aUH MPOLIECCOB XUMUYECKOM TEXHOJIOTUH.

Ymemu:

- OIpeNeNsaTh XapaKTep ABMKEHMSI KUJIKOCTEH U ra30B; OCHOBHBIE XapaKTEPUCTUKU MPOLIECCOB
TEIUI0- U MAcCOIepeiaul; pacCUUTHIBATh ITapaMeTPhl U BBIOUPATH allnaparypy A1 KOHKPETHOTO
TEXHOJIOTUYECKOTO IPOLECCa;

- paccuuThIBaThb OCHOBHBIE XapaKTEPUCTUKHU XUMHUKO- TEXHOJIOIMUECKOIO Ipoliecca, BhIOMpaTh
PalOHAIBHYIO CXEMY.

Braoemw:
-METOJaMH  TEXHOJOTMYECKHX pPACUYeTOB OTICIBHBIX Y3JIOB H JICTAICH XHUMHUYECKOTO
000pyI0BaHMUS;

- METOJaMH OTIPEJICIICHNS PAallMOHAIBHBIX TEXHOJIOTMUECKUX PEKUMOB padOThl 000PYAOBaHMUS.
- MeTOoJaMHM aHajlu3a W pacueTa IMpOLECCOB B IMPOMBIIUICHHBIX amnmaparax, BblOOpa HX
KOHCTPYKLUH, ONIPEAETICHUS TEXHOJIOTUYECKUX [TOKa3aTesiei paboThl almnaparos.
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3. Kpatkoe coaepkaHue AUCUUTUIAHBI

Moayas 1. I'mapoauHamMuyecKue Npouecchl W aNNapaTbl XMMHYeCKOW TeXHOJIOTHM.
OcHOBBI TeopuH sBJIEHUN NepeHoca. O01ue 3aKOHOMEPHOCTH THIPOJMHAMUKY, TeIIoNepesadn
u Mmacconepenauu. JKuakoctu u raspl. I'maponmnamuka. TeueHume B TpyOax M KaHajiax.
[Tono6HOe npeoOpa3oBanue ypaHeHus: HaBbe-CTokca. be3pa3smepHblie nepeMeHHbIe - KpUTEPUU
rujpoarHamuyeckoro mnonaobus (DOinepa, Peitnonpaca, ®pyna, TOMOXpPOHHOCTH), HX
¢busznueckuil CMBICI; NapaMeTpuueckue Kpurepuu. KpurepuanbHoe ypaBHEHHE JBUXKEHUS
BSI3KOM xuaKocTu. Beibop ckopocteil motokoB. [lepemenienue uAKOCTENH U ra30B ¢ MOMOILBIO
MalIiH, MOBBIIIAIOUIUX JaBICHUE.

Mopayas 2. TenJioBble nmpouecchl M annapaTbl XMMHYECKOH TeXHOJIOTHH.
OcHOBHBIE TEIUIOBBIE MPOLIECCHl B XUMUYEeCKOW TexHosoruu. [uddepeHunanbHoe ypaBHEHUE
nepeHoca sSHepruud B ¢opme TermIoThl. KOHBEKTHBHBIM MMEPEHOC TEIUIOTHL. PamuaHTHBIN
Tertoneperoc. Tennonepenaya B TOBEPXHOCTHBIX TEMIO0OMEHHUKAX.

Moayas 3. Ilpouecchl M anmaparbl pasjejieHHMsi TOMOreHHbIX cucTreM. (OCHOBHBIE
Macco00OMeHHBbIe MPOLECCHI).
OcHoBBl MaccooOMeHHBIX TmpoueccoB. JluddepeHunanbHoe ypaBHEHHE KOHBEKTHBHOTO
nepeHoca Macchl B OMHapHbBIX cpenax. Macconepenaya. MaTtepuanbHblii 0ajgaHC HENPEPHIBHOTO
ycTaHOBHBILErocs mpouecca. Pacuer MaccooOMEHHBIX MPOLECCOB U ammaparoB JJsl CUCTEM C
OJIHUM pacIpeesieMbIM KOMIIOHEHTOM.
Pacuer monepeuHoro ceueHus (IuameTpa) KOJIOHHBI; MPEIEIbHO JOIMYCTUMAasi U SKOHOMUYECKH
ONTHUMAJIbHASI CKOPOCTH CILIOIHOM (a3pl. OCHOBBI pacyeTa BbICOTHl MAaCCOOOMEHHBIX aIllapaToB
C HEMNpEepbIBHBIM U CTYNEHYaTbIM KOHTakTOM ¢a3. OOmue NpuUHIMIBI YCTpOilcTBa U
KJIacCU(UKaIUs anmnapaToB Uil MaCCOOOMEHHBIX MPOIIECCOB B cUCTEMax «ra3(map)->KHIKOCTb.
Ocob6eHHOCTH KOHCTPYKIIUKA abcopOepoB. OCHOBBI pacyeTa v anmapathl A TUCTUAIUISIIINH.

Moayas 4. OcHoBHble ruApoMexaHudeckue mnpouecchl. I[Ipomeccsl um annmaparbl
pa3iesieHUs] reTeporeHHbIX CHCTEM.
Pa3znenenue XKuIKuX M ra3oBbIX I'€TEPOrE€HHBIX CHCTEM B I0JIe CHJI TsDKECTH. TedeHue depes
HEMNO/IBU)KHBIE 3€PHUCTBIE U ICEBIOOKMKEHHbIE clou. DUIbTPOBAHUE CYCHEH3UH U OUYMCTKA
ra3oB OT bl Ha QUIBTPaX.

4. O0beM y4eOHOI JUCHUINJIMHBI

Bcero Cemectp 5 Cemectp 6

Bun yuebnoii paboTsl
3ay. AK.. 3ay. AK.. 3ay. AK..

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

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

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

pabotam

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

Jlpyrue BUWIBI CaMOCTOSTEIBHOU 0.67 4 0.56 20 0.56 20
IEITENLHOCTH

IloaroroBka u ciada sK3aMeHa 2 72 1 36 1 36
Bua uTtoroBoro KOHTpoJIs: DK3aMeH DK3aMeH
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Bcero Cemectp 5 Cemectp 6

Bun yuebnoit paboTsl
3au. | Actp. | 3au. | Actp. | 3au. Actp

ell. yac. ell. yac. ell. yac.

Dlpiigen TPYAOEMEOCTE | 11 | 997 5 135 6 162

AUCHHMILTHHBI

B tom uncie Ha oOyueHue 9 243 4 108 5 135

AyAUTOpPHBIE 3aHATHSL: 4,44 120 1,78 | 48,06 | 2,67 72,09
Jlexuyn 1,78 | 48,06 | 0,89 | 24,03 | 0,89 24,03
[IpakTrueckue 3aHATHS 1,78 | 48,06 | 0,89 | 24,03 | 0,89 24,03
Jlaboparopabie paboOThI 0,89 | 24,03 - 0,89 24,03

CamocrosiTesibHas padora: 4,56 123 2,22 159,94 | 2,33 62,91
Pacuerno-rpaguieckue 1,39 | 37,53 | 0,83 | 22,41 | 0,56 | 15,12

paboThHI

HoxroTopKka K KOHTPONLHEIM | 1 14| 59 97 | 083 | 2241 | 0,56 | 15,12
pabotam

[ToaroroBka k 1a60OpPaTOPHBIM 139 | 37.53 i i 0.56 15.12
pabotam

Hpyrue BU/IBI

CaMOCTOSATEIBHOM 0,67 | 18,09 | 0,56 | 15,12 | 0,56 15,12
JESATEIbHOCTH

[Toaroroska 51 craga > 54 1 27 1 27
HK3aMeHa

Buja uToroBoro KOHTpoOJIs: DK3aMeH DK3aMeH

AHHOTanuA padoyeil mporpaMmme 1M CHUNIMHBI
«O01Iag XuMH4YecKas TeXHOJOT s
(b1.b.18)

1. Henp AMCUMIUIMHBI: TMOJYYCHHE 3HAHUHW OO0 OCHOBHBIX IPUHIIMIIAX OPTaHU3AINH,
CTPYKTYpe, (QYHKIMOHAIBHOM COCTAaBE M KOMIIOHEHTaX XMMHYECKOT'O MPOU3BOJCTBA, METOJIAaX
oneHKH 3(PdexTUuBHOCTH €ro (yHKIHOHHUpOBaHWA, aHanm3e W cuHTese XTC, 00 »HEepro- u
pecypcocOeperarmmx, 6€30TX0IHBIX ¥ MAJOOTXOIHBIX TEXHOJOTUSIX Ha MPUMEPaX COBPEMEHHBIX
XUMUYECKUX TTPOU3BOICTB.

2. B pesyabrare wu3y4YeHHs] IUCHUIUVIMHBI O0Oy4YamolIuiici 1O MporpamMmme
CIeNMAJINTETA J0JIZKEeH:

0611a0emsb CIEAYIOIUMHI KOMITETSHITUSIMU:

- CIMIOCOOHOCTHIO MCTOJIb30BaTh MaTeMaTHIECKHE, €CTECTBEHHOHAYYHbBIC U WH)KEHEPHBIC 3HAHUS
JUTsI peIeHus 3a1a4d cBoe npodeccuoHanbHou aesteapHoct (OIIK-1);

- CMOCOOHOCTHIO K PEIICHUIO TPOPECCHOHANBHBIX MTPOU3BOJACTBEHHBIX 33]1a4, BKITIOYAIOITUX
pa3pabOoTKy HOPM BBIPAOOTKM H TEXHOJIOTMYECKHMX HOPMATHBOB PACXOJOBAHUS ChIPbS,
MaTepuajoB M HSHEPreTHYECKHX 3aTpaT, COBEPUICHCTBOBAHHE KOHTPOJISI TEXHOJIOTHYECKOTO
nporecca (I1K-2).

3namo:

- OCHOBHBIC TPUHIMIBI OPraHU3aIMU XUMHUYECKOTO IPOU3BOJCTBA, €r0 HEPAPXHUUECCKOM

CTPYKTYPBI,

- METObI OLIEHKH 3(h(PEeKTUBHOCTH IPOU3BOICTBA;
- 0011Me 3aKOHOMEPHOCTH XUMHUUYECKHX MTPOIIECCOB; OCHOBHBIC XMMUYECKHE ITPOU3BOJICTBA;

Yymems:
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- paccuMTHIBaTh OCHOBHBIE XapaKTEPUCTUKH XUMHUUECKOIO MPOLIECCa;
- BBIOMPATh pallMOHAIBHYIO CXEMY IPOU3BOJICTBA 33/1aHHOTO IPOJYKTA;
- OLIEHUBATh TEXHOJOTNYECKYIO 3(h(HEKTUBHOCTD MIPOU3BO/ICTBA;
Braoemy:
- METO/1aMHU aHanu3a 3PpPEeKTUBHOCTU PabOThl XUMUUYECKUX TPOU3BOJICTB.

3. Kpartkoe cogep:xaHue TUCUMILIHHBI

Monyns 1. Beenenue. XumMudeckoe npon3BOIACTBO.

XuMuyeckasi TeXHOJIOTHsl Kak Hayka. [loHstue o xumuueckoM mnpousBojacTBe. Obmiue
¢GbyHKIMKM (MHOTO(QYHKIHOHAIBHOCTh) XHUMHUYECKOTO IMpOoU3BoJcTBA. O0Ias TeXHOJOrnyeckas
CTPYKTypa XMMHUYECKOI'0 NMpou3BojAcTBa. OCHOBHBIE ONEpPALUd B XUMUYECKOM IPOU3BOJICTBE.
OCHOBHbBIE TEXHOJIOTUYECKHNE KOMIOHEHThl. KauecTBEHHbIE U KOJIMYECTBEHHbIE MOKa3aTesln
3¢ (GEeKTUBHOCTH XUMMUYECKOTo IMpou3BojcTBa. Kiaccudukauus ceipbsi. BropuuHoe chbipbe
(oTX0aBpl MPOM3BOJACTBA M OTXOJbl MOTpeOieHus). Boma kak cblpbe M BCIIOMOTaTelbHBIN
KOMIIOHEHT XUMHYECKOro Mpou3BoAcTBa. IIpombliuieHHass BoaonoArotroBka. OpraHuzanus
BOJI00OO0OPOTAa HAa XUMHUYECKOM IMPEANPHUATHH. DHEPrOeMKOCTbh XUMHUYECKOTO IPOU3BOJICTBA.
OcHOBHbIE BHJBI ASHEPreTHYECKUX pecypcoB. [lepBuuHBIE U BTOPUYHBIE HHEPreTHUECKUE
pecypcol.  HMepapxuyeckas opraHu3anusi IpOLECCOB B  XMMHYECKOM  IPOU3BOJICTBE.
Meto10510ruyecKue OCHOBBI XUMHUYECKOM TEXHOJIOTUH KaK HAyKHU: CUCTEMHBIN aHallu3 CIIOKHBIX
CXEM M B3aMMOJICHCTBHUI UX DJIEMEHTOB.

Mopayas 2. XumMuueckoe Npou3BOACTBO: XUMHKO-TexHo1ornuyeckas cucrema (XTC).

Crpykrypa XTC. CocraB XTC: snemeHnTsl, CBs3H, noacuctembl. DinemeHTol XTC, ux
kinaccudukanus. MHOTOQYHKIIMOHATBHBIE JIEMEHTHI. TexHomornyeckue cBsizu dneMeHToB XTC
(morokwu). Omucanne XTC. Onucarenbusie u rpadudeckue Mojaenu XTC. CucTeMHbIi TOAX0A K
ux BbIOOpy npu cuHTeze U aHanuze XTC. CpoiictBa XTC kak cucrtemsl. Ilossienne B XTC
HOBBIX KQUECTBEHHbBIX CBOMCTB, HE XapaKTEPHBIX JIJIS1 OTJEJIbHBIX AJIEMEHTOB.

Mopnyas 3. Anaau3 u cunre3 XTC.

[Tonarue m 3amaum ananmza XTC. MarepuanbHbli U TEIUIOBOM OaylaHchl. MeToauka
COCTaBJIEHUSI W pacueTa MaTepuajbHbIX U TemioBbiX OamancoB XTC u ee moacucrem.
banancoBble ypaBHEHUS B cxemax ¢ peuukioM. @opmbl npezcTaBiieHuss 0anaHcoB (TaOIHIIbL,
qUarpaMMbl UM Ip.). MarepuanbHbeIi  OaslaHC IS MEXaHWYECKUX, MAaCCOOOMEHHBIX U
PEaKIMOHHBIX 3JIEMEHTOB U mojcucteM. OO00IIEHHbIE CTEXHOMETPUYECKHUE COOTHOIIECHUS U UX
Pa3HOBUIHOCTU I MOACHCTEM. ODHTAJbIHUIHBIN, 3HEpreTHyecKuil (MO IOJIHOM PHEPruu) U
skcepretuueckuit Oamancel u  KIIJl. OxcepreTtmueckuili aHanu3 Kak METOJ OLEHKHU
3¢ ($EeKTUBHOCTH MCHOJIB30BAaHUS MOTEHIIMAIA ChIPbsl U HEPTUU. TeXHOIKOHOMUYECKUI aHalIn3
XTC. Onmnpenenenne ocHOBHBIX mnokaszaTened sdpdextuBHocTH XTC. UyBCTBUTENBHOCTH K
OTKJIOHEHHUSIM ~ YCJIOBMM OKCIUTyaTallud M HapylmleHHsM pexuma, HajaexHocts XTC,
6e30macHOCTh Mpou3BoAcTBa. [IpoGieMbl mycka 1 OCTaHOBKM arperaTos.

[Tonste u 3amaun cuntesza (mocrpoenus) XTC. OcHoBHble 3Tanbl pazpadbotku XTC.
Ponp marematmyeckux W IBpUCTHUECKHX MeTO0B. OcHOBHble KoHuenuuu cuHreza XTC.
CuHTe3 ogHOPOJHBIX HojcucTeM. OCHOBBI MOCTPOEHHUS ONTHUMAJIBHON CTPYKTYpPBHI MOACHCTEM
TEIJI000OMEHHUKOB, pa3/Ie/IeHuUs CII0KHONU CMECH, PEAKTOPOB.

Mopayas 4. IlpoMblnLIeHHbIe XHMHYeCKHE IIPOM3BO/CTBA.

[Toctpoenne XTC KOHKPETHBIX MPOU3BOJICTB U OPTraHU3AIUs MTPOIIECCOB B XUMHUECKUX
peakTopax. [lepciekTUBHBIE HAaNIPaBJIEHUS B CO3AHUU O€30TXOAHOTO IIPOU3BOCTBA.

4. O0beM yueOHOMH THCHMIIHHBI

. B 3aueTHBIX B akanmem.
Buabl yyedHoii padboThI
SIMHUTIAX yacax

OO0u1asi TPy10€eMKOCTh UCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 5 180
KonrTakTHas pa6ora (KP): 1,78 64
Jlexmmm (JIek) 0,89 32
[TpaxTnueckue 3anstus (113) 0,44 16
Jlaboparopusie 3anstus (J1ad) 0,44 16
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CamocrositesbHas padora (CP): 2,22 80
Buja KOHTpOJISA: IK3aMeH 1 36
Bib1 yueGHoii pagoTsI B 3ageTHBIX B actpon.
eIMHUIIAX yacax
OO0uiasi TPy10€eMKOCTh AUCHUNJIMHBI 110 Y4e0HOMY TUIAHY 5 135
KonrTaktHas padora (KP): 1,78 48,06
Jlexuuu (JIek) 0,89 24,03
[TpakTnueckue 3anstus (113) 0,44 11,88
Jlaboparopusie 3ansTus (J1ab) 0,44 11,88
CamocrositesbHas padora (CP): 2,22 59,94
Buja KOHTpOJISA: IK3aMeH 1 27

AHHOTanuA padoyeil mporpaMmme 1M CHUNIMHBI
«Cucrembl ynpasJjieHUs XMMHKO-TeXHoJIorn4eckumu npoueccamu» (b1. b.19)

1. Heap aucuMmuIMHbL: 1aTh 0a30BbIe 3HAHUS 110 TEOPUM CHUCTEM YIPABIEHUS XUMHUKO-
texHojoruyeckumu nporeccamu (CY XTII), npuBuTh HaBBIKK U yMeHue aHanu3a cBoicTB XTII
KaK OOBEKTOB YIPAaBJIEHUS U IPAKTUUECKOTO MPUMEHEHUS! TEXHUUECKUX CPEJICTB YIPaBICHHUS.

2. B pesyabrare H3YyYeHHUS [AUCUMIUIMHBI O0y4YallMiics MmO mporpamme
CIEeNNATUTETA JOJI/KEeH:

Obnadams CIENyIOUTUMHA KOMIETEHITUSIMU

2.1 OOmmeKynbTypHBIE:

— CIIOCOOHOCTBIO NPEJACTaBUTh COBPEMEHHYIO KAPTUHY MHpa Ha OCHOBE LIEJIOCTHOM
CUCTEMbl €CTECTBEHHOHAyYHBIX M MaTEMaTHUYECKUX 3HAHUM, OPUEHTHUPOBATHCS B LIEHHOCTSX
ObITHS, )KU3HU, KyIbTypbl (OK-1);

— [OHMMAaHUEM  pOJIM  OXpaHbl  OKpyXaromeil  cpeapl M paluOHAIBLHOTO
MIPUPO/IOIIOJIL30BAHUS U JJISl Pa3BUTHUS U coxpaHeHus nusminzanuu (OK-13).

2.2 IIpoeccuonanbpHele:

- CIOCOOHOCTBIO  OCYHIECTBJIATH TEXHOJIOTMYECKUH MpPOIECC B COOTBETCTBUH C
perjaMeHTOM U HCIOJIb30BaTh TEXHUYECKHE CPEACTBA JJIi U3MEPEHHUS OCHOBHBIX MAapaMeTpoB
TEXHOJIOTHYECKOI0 Ipoliecca, CBOUCTB chlpbs U npoaykuuu (I1K-1);

— TOTOBHOCTBHIO HCIOJb30BaTh METO/bl OLIEHKM pUCKa U pa3zpadaThiBaThb MEpPHI 110
obecrieueHni0 0€30MacHOCTH pa3padaThIBAEMbIX HOBBIX TEXHOJIOTUH OOpalieHus ¢ 00beKTaMu
npodeccuonanbHoM nesrenbHoctu (I1IK-11);

- CIIOCOOHOCTBIO K IPOBEICHUIO IMAaTEHTHBIX MCCIEAOBAHUM C LENbl0 OOecrnedeHus
MAaTEHTHOW YMCTOTHI HOBBIX NMPOoeKTHBIX pemenuit (I1IK-19).

3nams:

OCHOBHbIE MOHSTHS TEOPUU YIPABIIEHUS; CTAaTUUYECKUE U JIMHAMUYECKHE XapaKTepUCTUKU
00BEKTOB ympaBiieHUs; ocHOBHble BUAbl CAY U 3akoHbl peryiaupoBanus; tunossie CAY B
XMUMHUYECKON MPOMBIIIIEHHOCTH; METObl U CPEACTBA U3MEPEHUSI OCHOBHBIX TEXHOJOTHYECKUX
napameTpoB; ycrounBocth CAY; ocHOBHbIE TOHATHS O HenuHeWHbIX CAY, penerlHbIX
CUCTEMaX, JIOTMYECKHX aJrOpuUTMax YIpaBJEHUS, aJalTHUBHBIX W ONTUMAIbHBIX CHCTEMax
yIpaBJIECHUS;

Ymemo:

OTPEJENIATh OCHOBHbIE CTATUYECKHE U JUHAMHUYECKUE XapaKTEPUCTUKU OOBEKTOB YIIPABIICHNUS;
BBIOMpATh PallMOHAIbHYIO CHUCTEMY PEryJUpOBaHUS TEXHOJOTHYECKOTO IpPOLEcca; OLIEHUBATh
ycroiunBocTh CAY; BbIOMpPATh KOHKPETHBIE TUIIBI IPUOOpOB Aiist AuarHoctuku X TIT;

Braoemy:

METO/JIaMHU TEOPUM aBTOMATHYECKOI'O pEryJIMpOBaHUs, OpraHu3allud M pacuéTa CHUCTEM
ONTUMAJILHOTO YIPAaBJICHHUS MpOLlECCAMU XHUMHUYECKOM TEXHOJOIMH TEIUIOHOCUTENEeH U
PaZMOdKOJIOTUH SJIEPHBIX SHEPTeTUUYECKUX YCTAaHOBOK.
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3. Kpartkoe cogep:xaHue JUCHMILIHHbBI
Mooyne 1. Ocnognbie nonamus ynpagieHus XuMuKo-mexHo102udecKumMu npoyeccamu.
3HaueHUEe aBTOMATHMYECKOTO YIPABJICHUS JJIS Pa3BUTHSI XUMUYECKOW IPOMBIIIIEHHOCTH.
OcoOeHHOCTH  YIpaBJI€HUS XUMHUYECKUM MNPEINPHUITHEM U  XUMUKO-TEXHOJOTHUYECKUM
npoueccoM. TeXHUKO-DKOHOMUYECKHH A(PQGEeKT BHEAPEHUS aBTOMATU3UPOBAHHBIX CHCTEM
ynpaBieHusi. Ponp cucrtem ympaBiieHHsT B 00CCIEUYEHHH O€30MacHOCTH XUMHYECKOTO
IIPOM3BOJICTBA U OXpaHbl OKpYykarolen cpebl. OCHOBHbIE TEPMUHBI U onpenenenus. Mepapxus
ynpasieHusi. OCHOBHbIE NpPUHLMIIBI yopasieHusa. Kiaccudukanus cucteM yrpaBieHUS
OynkunoHanbHast crpykrypa CAY. [lokazarenu kauecTBa yrnpaBiaeHUs.
Mooyne 2. Ocnogbl meopuu agmomamuiecko2o YnpasieHus.
Maremaruueckne ™momenun CAY. [Jlunamumueckue xapaktepuctuku CAY. Hcnons3oBaHue
ONepalMoOHHOTO ucuuciaeHus s ananusza CAY. Tunosble n1uHaMUYecKue 3BeHbs. BpemeHHbIe
U YacTOTHBIE XapaKTEPUCTUKH. OKBHUBAJIECHTHbIE MPEOOpa3OBaHUA CTPYKTYPHBIX CXEM.
YcroituuBocTh nuHelHbIX CAY ¢ oOpaTHOil cBszplo. Kilaccugukanus U OCHOBHbIE CBOICTBa
00BEKTOB YyIpaBieHUs. MeTojapl onpeAeseHuss CBONCTB OOBEKTOB YympasiieHUs. OCHOBHBIE
3aKOHBI PETYIUPOBAHUS. PeryiasiTopsl Ha OCHOBE HCKYCCTBEHHBIX HEHpOHHBIX ceTeil. LludgpoBbie
u poOacTHbIE CHUCTEMBbl yIpaBieHHUs. BpiOop 3akoHa peryjaupoBaHUs U OIpPEIENICHUE
ONTHUMAJIbHBIX TAPAMETPOB HACTPONKU MPOMBILUIEHHBIX PETYISTOPOB.
Mooyne 3. H3mepenue mexnonocuieckux napamempos XUmMuKo-mexHoui02uiecko2o npoyecca.
l'ocynapcTBeHHasi cuctemMa MPOMBIILIEHHBIX MPUOOPOB U CPelCTB aBTOMaTu3aluu. OCHOBHBIE
TEPMHUHBI M OmpeleneHus MeTrposoruv. Metoasl usMepeHuil. CpeacTBa H3MEpPUTENBHOM
TEXHUKH, UX CTaTHYECKHe M JAuHaMuyeckue cBoiictBa. [lorpemnoctu mzmepenuit. CrocoObl
nepegaun wHboOpMaAMKU Ha paccrosHue. OpraHu3anus AUCTAHIHOHHOW nuarHoctuku XTI
W3mepeHne OCHOBHBIX TEXHOJOTMYECKHX IapaMeTpOB: JaBJICHMsI, TEMIIEpaTypbl, pacxoja u
KOJIMYECTBA, YPOBHS JKUIKOCTH M CBITYYUX MaTEpUalOB, COCTaBa U (PUIMKO-XMMHUYECKHUX
CBONCTB BEILIECTB.
Mooyne 4. Ocnogbl  npoekmupoaHusi aeMOMAMUYECKUX CUCEM YAPABIEeHUs XUMUKO-
MexXHON02UYECKUMU NPOYECCAMU.
OcoOennoctu ympasienust XTII. PeryiaupoBaHne OCHOBHBIX TEXHOJIOTMUECKHUX I1apaMETpPOB:
pacxojna, daBieHus, Temreparypel, ypoBHsA, pH. Texuumueckue cpenctBa CAY. OcHoBHBIE
Pa3HOBUIHOCTH YIPABJIAIOIIUX YCTPOUCTB. THUIBI, XapaKTEpPUCTUKU U PacUET MCIOJIHUTEIbHBIX
MEXaHHU3MOB U PEryIHpYyIOMKX opraHoB. OopmiieHue NPOEKTHOTO 3aJaHHs Ha aBTOMAaTU3aLIUIO
TEXHOJIOTHYECKOro Inporuecca. BeiOop Touek n3mMepeHus, KOHTPOJIS, YIPaBISIEMbIX TapaMETPOB U
yHOpaBisomuUX Bo3aedcTBUN. CTaHAapThl M yCIOBHbIE O0O3HAYEHMs VIS TEXHOJIOTMUYECKUX
cxeM. OcHoBHble cBefenust 00 ACY TII B xumuueckoit npomeinieHHocTH. [Ipumepsr ACY TII
B XMMUYECKON MPOMBINUIEHHOCTH. OCHOBHBIE BBIBOJIBI MO Kypcy. COBpeMeHHbIE TEH/IEHIIUU B
pazButuu CY XTII.

4. O0béM yueOHOH THCHMITHHBI

. B 3auerHbIx B akanem.
Bun yuebnoit paboTsl
eIMHUIIAX yacax

OO0uiasi Tpy10€eMKOCTb AUCIUNIJIMHBI 3 108
B tom uncie Ha oOyueHue 3 108
AYyIMTOpHBbIE 3aAHATHS: 1,33 48

Jlexnyu 0,89 32

[IpakTHyeckue 3aHsATHs - -

JlabopaTopHbie pabOThI 0,44 16
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CamocrosiTesbHas padora: 1,67 60

Pacuerno-rpaduueckne paboTsl

[loaroroBka K KOHTPOJBHBIM paboTam 0,56 20

[loaroroBka k J1abopaTopHbIM paboTam 0,56 20
Jlpyrue Bl CAMOCTOSITEIbHOM IEATEIBHOCTH 0,56 20

TloaroroBka u caua 3K3aMeHa - -

Buja urtoroBoro KoHTpoJisi: 3a4eT ¢ OleHKOI - -

Br1 yaeGHOH paboTs! B 3aueTHBIX B acrp.
SIMHULIAX yacax
OO0uiasi TPy10€eMKOCTb AUCIUNJIMHBI 3 81
B tom uncie Ha oOyueHue 3 81
AYyIMTOpHBbIE 3aAHATHS: 1,33 35,91
Jlexnyu 0,89 24,03
[IpakTHyeckue 3aHsATHs - -
JlabopaTopHnbie pabOThI 0,44 11,88
CamocrosiTejibHas padoTa: 1,67 45,09
Pacuerno-rpaduueckne paboTs - -
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,56 15,12
[ToaroroBka k 1abopatopHbIM paboTam 0,56 15,12
[pyrue BUbl CaMOCTOSITEIbHOM €S TEIbHOCTH 0,56 15,12
[ToaroroBka u craya 3K3aMeHa - -
Bua nToroBoro KOHTpoJisi: 3a4eT ¢ ONEHKOI - -

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«OcHoBbI siepHoi ¢pusuku u fo3umerpum» (b1.6.20)

1. Heap aucuumiuHbl — cPOpPMHUPOBATH y CTYAEHTOB OOIIME MPEICTaBICHUS O
CBOMCTBaX aTOMHOIO siJipa U MOHU3HUPYIOLIUX U3y4YEHHH, TaTh OCHOBHbIE CBEICHUS O 3aKOHAX,
YIOPaBISIOIUX CIIOHTAHHBIMM — PaJMOAKTUBHBIMHU TIPEBPALICHUSMH, SACPHBIMU pPEAKLUSIMH, a
TaKXKe MpoLEeccaMy, MPOUCXOIAUIUMH MPU MPOXOXKACHUNM HOHU3UPYIOIIETO H3Iy4eHUs SAep
4yepes BEIECTBO.

2. B pesyabrare H3yYeHUS [AUCUMIUIMHBI OOy4YallMiics MmO mporpamme
CHEeNMAIUTETA JOJIKEeH:

Obnadams CIENyIOUUMHA KOMIIETEHITUSIMU

OOIeKyIbTypHBIE:

- crnoco0eH NpPeACTaBUTh COBPEMEHHYI0 KapTHHY MHpa Ha OCHOBE LEJIOCTHOW CHCTEMbI
€CTeCTBEHHOHAY4YHbIX U MaTeMatndyeckux 3HaHui (OK-1);

- crmocoOeH K 0000IIeHNI0, aHATN3y, BOCTIPUATHIO WH(OpMAILMK, TTOCTAHOBKE IIEJIM U BBIOOPY
nyrei ee gnoctmxenus (OK-4);

- MOHUMAET POJib OXpaHbl OKPYXKAIOIIEH Cpeabl U PalMOHAIBHOTO HPUPOJIONOIb30BAHUS IS
pa3ButTus U coxpanenus uuBuinuzanuu (OK-13).

Ob6menpodeccronanbHbIE:

- CIIOCOOEH HCI0JIb30BaTh MaTeMaTHUECKHUE, €ECTECTBEHHOHAYYHbIE U MHKEHEPHbIC 3HAHUS JUIS
penieHus 3aaa4d cBoer mpodeccruonanbHoi AestenbHocTH (OITK-1);

- crnocoOeH mpo(hecCUOHABHO UCTOIb30BaTh COBPEMEHHOE TEXHOJOIMUYECKOE U aHAIMTUYECKOE
o0opynoBaHue, criocOOEH K MPOBEICHUIO HAYYHOTO MCCIEA0BAaHUS U aHAJIU3Y MOJTYYEHHBIX MPU
ero npoBeaeHuu pesyapratos (OIIK-2).

[Ipodeccrnonanbhble:
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- crmoco0eH MNpUHUMATh KOHKPETHOE TEXHUYECKOE pEelIeHHE C Y4YeTOM OXpaHbl Tpyla,
paauamoHHON 0€30MacHOCTH U 0XpaHbl Okpyxaromiei cpeasl (I11K-4);
- CHOCOOEH MPOBOIUTH PATUOMETPUUYECKHE M JIO3UMETPHUUECKHUE H3MEPEHUS U KOPPEKTHO
oOpabaTeIiBaTh 3KcriepuMeHTanbHble 1anHble ([1K-6);
- c11ocoOeH OLIEHHUBATH MOJyYaeMYI0 /103y 3a CUeT BHEIIHEro U BHyTpeHHero oonydyenus (I1K-7);
- TOTOB HCIIOJIb30BaTh JEMCTBYIOLUIME HOPMATHUBHBIE JOKYMEHTHI B O0JIACTH paJUallMOHHON U
snepHoit 6e3omacHoctH (ITK-8).

3nams:
- CTPOEHHE aTOMHOTO f1pa, KilacCU(PUKAINIO 3JI€MEHTAPHbIX YaCTUL, OCHOBHbIE CBOMCTBA SAep
Y TEOPHIO UX YCTOMUYNBOCTH;

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

- OCHOBHBIE SIJIEpHbIE PEaKIMU Ha HEUTPOHAX, 3apsSKEHHBIX YaCTHIAX U TaMMa-KBaHTax;

- IpoLECChl JENeHUsl A1ep U KOHCTPYKLHUIO SIIEPHOTO PEAKTOPa, METO/bI YIPaBJICHUS
SJIEPHBIM  PEaKTOpPOM, TMpPOLECChl 00pa3oBaHUS MPOAYKTOB JIEJIEHHS M TPAHCYpPaHOBBIX
3JIEMEHTOB;

- MIPOIIECCHI B3aUMOJEHCTBUSI TSXKENBIX 3aPSPKEHHBIX YaCTHUI[ U 3JIEKTPOHOB C BELLIECTBOM,
MOHHM3ALMOHHbIE M paJUMalMOHHbIE IOTEPU OHHEPIHM, B3aHUMOJCICTBHE IamMMa-KBaHTOB C
BEILECTBOM;

- METOJIbl PErucTpaly U3y4eHH, OCHOBHBIE TUIIBI JETEKTOPOB U X XapaKTEPUCTUKH,
METO/IbI I03UMETPUH abda-, 6eTa- U raMMa-u3IydeHUs;

- IPUHIUIBI 1 OCHOBHBIE HOPMBI paJMallMOHHON OE30MacCHOCTH;

Ymemo:
- pemarb OOBIKHOBEHHbIE JU(depeHlraIbHble YpPaBHEHUS] U CHCTEMbl OOBIKHOBEHHBIX
g depeHunanbHbIX ypaBHEHUN NPUMEHMUTEIbHO K IpoleccaM paJHOaKTHMBHOIO pacrnana u
SIIEPHBIX PEaKLNN;

- IPUMEHSTh MaTeMAaTUYECKHUE METOJbl IPU PELICHUH THUIIOBBIX MPO(ecCHOHANBHBIX
3azay;

- HCNONb30BaThb (PU3MYECKHE 3aKOHbl MPU aHajdu3e U pPEUleHUuH Mpoliem
pohecCHOHANTBHOM IEATETbHOCTH;

- IPOBOJUTH pacueThl M3MEHEHUS AaKTUBHOCTH PpAJUOHYKJIHMJOB CO BpEMEHEM,
aKTUBHOCTH MPOJIYKTOB SIIEPHBIX peakluii, mpooera anbda- u 0eTa-yacTuil;

- OLIEHUBATh J030BYIO HArpy3Ky B pa3IN4HbIX YCIOBUSX;

- TPOBECTH CTAaTUCTHUYECKYID 00pabOTKy pe3y/lbTaTOB  aHAJIMTHYECKUX
ONIPEIEIICHUN;
Braoemy:
- METOJaMHU NPOBEICHMS PATUOMETPUUYECKUX U JO3UMETPUYECKUX H3MEPEHUH U HaBbIKaMU
KOPPEKTHON 00pabOTKH UX PE3y/IbTAaTOB.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI

Beeoenue. Tlpenmer simepnoit ¢usuku. Kpartkue mcropuueckue cBeneHUs. 3anadud u
MECTO Kypca B IOJIOTOBKE CIEHUaINCTa B 00JAaCTHM XUMHUYECKOW TEXHOJOTMU MaTepuasioB
COBPEMEHHOM YHEPreTUKH.

Mooynw 1. Hoepnas ¢husuxa
1.1. Cratuueckue CBOMCTBA aTOMHOTO siApa

HcTopus OTKpBITHSA aTOMHOTO sifjpa. 3apsiz siipa U aTOMHBIM HOMep. Macca siipa u
MaccoBoe uucio. W3orombl. OTkpbiTHE HeHTpoHa. IIpoTOHHO-HEWTpOHHas Teopusl.
Pa3meps! siapa. PaccTosinue u sHeprust B ssaepHoi ¢pusnke. DHEprus cBs3u aapa. SAnepHbie
cwibl. IIpoToHHO-HeWTpoHHass auarpamma. KamenbHas Mogjens danpa.  Popmyna
Baitizekkepa. YpoBHHM »HEpruM HYKJIOHAa B IEHTpaJbHOM Tosie. CrnuH-0pOUTaIbHOE
B3aumojieiictBue. OnHouacTuuHas Mojenb oOosiouek (OMO). DHeprusi cUMMETpUM B
OMO. CnouH ¥ 4YEeTHOCTh OCHOBHBIX cocTosHuUM siaep B OMO. Ddodexr cnapuaHus.
MaruutHble MOMEHTBI sifiep. OJNEKTPUYECKUN KBAApYNOJIbHBIH MOMEHT. PaBHOBECHbIE
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(dbopMbl U BO30YXKIECHHBIE COCTOSIHUS sAlep. BHYTpeHHssI CTpyKTypa HYKJIOHOB, KBapKH.
OnemeHTapHble U (yHIaMEHTalbHble 4YacTUlbl. JlenToHbl. YeTbipe BHIA CHUIIOBBIX
B3aMMOJICMCTBHUI U CTaHIAPTHAS MOJECIIb.
1.2 PagnoakTuBHBIN pacmaj
CylmHOCTh SIBIEHHUS PATUOAKTHUBHOCTU. (OCHOBHOW 3aKOH paJMOAaKTHBHOIO
pacnazna. AxkTuBHOCTh. CTaTHUCTUYECKUN XapaKTep paAuoaKTUBHOro pacmaja. CrloKHbIH
pacnan. IlocienoBarenpHble W NapajuleIbHBIE  PAaJUOAKTHBHBIE  IIPEBpALICHUS.
PagnoaktuBHble cemelicTBa. Pagumonyknuasl B Tpupoje. fnepHas TreoXpOHOJIOTHS.
[Ipoxoxaenue anbda-yacTull yepe3 NOTEHIHAIbHBIN O0apbep U CKOPOCTh ajb(a-pacnajia.
[IpaBumno I'eitrepa-Hertona. Tpu Buma G6erta-pacnana. Cnaboe B3aMMOACHCTBUE U TEOPHS
®epmu. Crnextp Oera-uactull. [Ipasuo CapmxenTa. Paspeniennblie 1 3anpelieHHsle 6era-
nepexonpl. 'amma-uznydenue snep. Knaccuduxanus dortonon. Kackannoe ucrmyckanue
ramMma-KBaHTOB. flnepHasi m3omepusi. BHyTpeHHssI KOHBEpCUS raMMa-KBaHTOB. D(PQeKT
Méccbayspa. Cnonrannoe nenenue sgaep. Mexanmsm aeneHus. CIIOHTAHHO JEIISIIIHECS
n3oMepbl. CBoiCTBa  OCKOJKOB  JIeJI€HHS. ATOMHO-MOJIEKYJSIPHbIE — IOCIEICTBUS
PagMOaKTUBHOIO pacIaja.
1.3. SInepHble peakuuu
Omnpenenenve W KiacCU(pUKALUs SIIEPHBIX peaklUuid. 3aKOHBI COXpaHEHHUs Mpu
anepHblx  peakuusx. CedyeHne U BBIXOJ sAIEpHOM  peakuuu. VckyccTBeHHas
paaroakTUBHOCTh. [losyyeHue pajMOHYKIMIOB B SACPHBIX peakUusx. YpaBHEHUE
aKTUBALMM TOHKOW MHUIIEHH. MeXaHu3Mbl SJEPHBIX PEeaKLMi: COCTAaBHOE SIPO U IpsSIMble
nporecchl. DyHkiuu Bo3OyxaeHus. Krnaccudukamus HeWTpoHOB. OCHOBHBIE BHIIBI
SAlIepHbIX peakuuid Ha HeillTpoHax. CeueHue oOpa3oBaHMSI COCTAaBHOTO spa B
Hepe30oHaHCHOH oOnactu Pe3oHaHcHble MakcuMyMbl. CedueHre B pe30HaHCHOM o0nactu u
dbopmynsl bpeiita—Burnepa. SnepHsie peakiiuu Ha IpOTOHAX U anb(a-yactumax. Peakiun
JNEUTPOHOB KaK MpHUMEP MPSAMBIX MpoleccoB. Peakuuu moj IeHCTBUEM TSXKEIbIX MOHOB.
Tepmosinepubie  peakuuu. IIpobimema  ympaBiiieMOro  TEPMOSAEPHOTO  CHUHTE3a.
[lepcnekTuBBl HMCNOJIB30BAHUS TEPMOSJIECPHOU HSHEpPruu. VICTOUHMKHM SHEPrUM 3BE3X U
HyKkieocuHTe3 Bo Bceenennoin. Kocmuueckue nyun. @otosiaepHble peakuuu. ['opsuume
atombl. Dddext Crunmiapaa—Yanmepca.
1.4. SInepHbIif peakTop. Y CKOpHUTEIbHASI TEXHUKA
Jlenenue moj IeMCTBHEM HEHUTPOHOB: HUCTOPUS OTKPBITUSA. DHEPrusi aKTHBAIUH.
Pacnipenenenne osHeprum nenenus. llemnas peakuus JneneHus snep. 3aMeUIeHUE
HEUTPOHOB. ['€TepOoreHHbI SAOEpHBIM PEaKTOp Ha TEIUIOBBIX HEUTPOHAX. YIPaBICHUE
LEMHOM peakuued. Ponp 3amas3apiBaromux HEUTPOHOB HakorieHue npoaykToB JEJIECHMS.
Ob6nyuenHoe siiepHoe TOIUIMBO. OCHOBHBIE TUIBI peakTopoB. llepcrexkTuBbl pa3BUTHUS
SJIEPHON DHEPreTUKH. Y CKOPUTEIH 3apsKEHHBIX YaCTHIl U OOIIMe NPUHIUIIBI UX PAaOOTHI.
DnexTpocTaTuueckuil reneparop. JIuneinsii yckopurens. Llukinorpon [pyrue Tursl
YCKOpHUTENIECH. YCKOPHUTENIU 3JICKTPOHOB KAaK HCTOYHUKH (DOTOHOB BBICOKHUX DHEPIHUH.
HcTounnkn HEMTPOHOB.
Monynb 2. OCHOBBI IO3UMETPUN
2.1. BzauMoielicTBME HOHU3UPYIOLIETO U3JIYYEHUS C BEIIECTBOM
B3anMopeiicTBue TsDKENbIX 3apsDKEHHBIX YacTHI] € BelecTBOM. MoHwu3amus u
BO30YyKJIeHHEe aTOMOB U MoJiekylnl. Kiaccudeckast Teopusi HOHM3aMOHHOTO TOPMOKEHUS.
PenstuBucrckue s¢pdextl npu Topmoxkenuu. dopmyna bere-binoxa u ee anamus.
Komnosunmonnsiit 3akoH bparra. Ympyroe paccesnue Ha sigpax. [IpoOer Tsokenoi
3apsokeHHOW 4vactuipl. CBsizp mpobOera c sHepruedl. O¢dextsl nepesapsaku. [lotepu
SHEPruu OCKoJKaMu jeneHus. OcoOOEHHOCTH B3auMMOAEHCTBUS OBICTPHIX 3JIEKTPOHOB U
IIO3UTPOHOB €  BemecTBOM. [MoHM3anmMOHHOE M pagualMOHHOE TOPMOKECHHE:
COIIOCTaBJICHUE MOTEph SHEpPruu. AHHUTHIIALUS HO3UTPOHOB. [TpoGer
MOHOXpPOMAaTHYECKHX  AJIGKTPOHOB M  Oera-yacTull.  YepeHKOBCKOE  M3JIyuyeHHE.
B3aumopeiictBue ramma-kBanToB ¢ BemecTBoM. Dortosddext. Dpdext Komnrona.
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O6pazoBanue AIEKTPOH-TIO3UTPOHHBIX nap. Koaddumnuent ocCi1a0IeHusI.
DKCIOHEHIMAIbHbIN 3aKOH MOIJIOIIEHUS FaMMa-KBaHTOB.
2.2. JIeTeKTOopsI 3apsKEHHBIX M HEUTPAJIbHBIX YaCTHL]

Pagnomerpus u ciekTpoMeTpus siiepHoro usinydeHus. OCHOBHbIE XapaKTEPUCTUKU
JETEKTOPOB  MOHU3HUPYIOIIEro M3iydyeHusa. [‘a30Bble HMOHU3ALMOHHBIE JETEKTOPBHI.
[TonynpoBoaHUKOBbIE A€TEKTOpbl. CLUUHTWUISLUOHHBIE JETEKTOpbl. UYepeHKOoBckue
CYETUYMKU. TpeKkoBble JeTeKTOphl. JleTrekTopsl HEUTpoHOB. IIpomecc perucrpanuun
YacTULl CYETHOW ycTaHOBKOH. M3mepenus aktuBHOCTH. Meton coBmageHuil. OOmue
XapaKTEPUCTUKU CIEKTPOMETPOB siAepHOro u3nyudeHus. Anbga-, O6era- U ramma-
CIEKTPOMETPHSL.

2.3. lo3uMeTpus 1 paaualroHHast 6€30MmacHOCTh

OcHoBHbIE  jgo3uMmeTpudeckue  BenwuumHbl. [lormomennas  goza.  Kepwa.
DNEeKTPOHHOE paBHOBECHE. DKCMO3UIMOHHASA 03a. MOIIHOCTh 03b1. JIMHelHas nepenaya
sHepruu. Oro’HC U IIOTHOCTH MoToKa. [lornomennas no3a 3apsbkeHHbIX dacTul. Kepma
¢doTonHOro M3myyeHus. Kepma u no3a HerponHoro usnydenus. [Ipumenenue neTekropos
MOHU3UPYIOIIET0 U3IY4YEeHUs MPU PEUICHUH 3a/1a4 JA03uMeTpun. buonornyeckue 3ddexTs
npu oOnydeHuH. ODKBHUBAJIEHTHas 103a. D(p(deKTuBHAS SKBUBaJIEHTHas A03a. [IpuHUUIBI
paauanmoHHON 6e30macHoCTH. KoMITIIeKke MEpONpUATHH 10 3aIIUTE YETOBEKA OT BPEIHOTO
BO3JICHCTBUSI HOHU3UPYIOUINX KU3i1ydeHuid. Kareropuu miui, moaseprarooumxcs 001yuyeHuro.
Buemnee u BHyTpeHHee oOmydeHue. [lomycTuMble U KOHTPOJIbHBIE YPOBHU OOIY4YEHHS.
Buemnsis nosumerpusi. Hopmbl pagnaninoHHoN 6€301MacHOCTH.

Monynsb 3. JJabopaTopHbIil IPaKTUKYM
3.1. 3HaKOMCTBO € paluOMETPUYECKON anmnapaTypoi

[IpoBepka mpaBHIIBHOCTH PAOOTHI PAJMOMETPUUECKON ammapaTypbl M0 KPUTEPHUIO

[Tupcona. Onpenenenre pa3pelarouiero BpeMeH! paJioMeTpa.
3.2. MeToap! onpeienieHusi akTUBHOCTH

OtHocuTenbHOE  OMNpeiesieHue 0eTa-akTUBHOCTH  IOJIYIPOBOJAHUKOBBIMU
JeTeKTopaMu.  AOCOJIOTHOE — ompeleleHue  OeTa-aKTUBHOCTH — JETEKTOpOM ¢
(GUKCHPOBaHHBIM TENECHBIM YIJIOM. AOCOJIIOTHOE OIpe/ieieHHe aKTUBHOCTH METOJ0M
Oera-raMma-coBIaJCHUN.

3.3. Metoap! uieHTUGUKALNUN PAIMOHYKINI0B

Ompenenenue sHepruu anbda-dyacTuil IO JUIMHE HX Tpodera B BO3IYyXE.
Wnentuduxanus paauoHYKIMIOB 1O BepxHed rpanuie Oera-cnekTpa. OmnpeneneHue
SHEPTMM TaMMa-KBaHTOB METOJOM ocnabienus. Aunbda-cnexkrpomerpus. [amma-
CHEKTPOMETPHSL.

3.4. JlosumeTrpuueckre u3MepeHus U paualliOHHbINA KOHTPOJIb

N3mepenue paguanuonHoro ¢ona. IlpupoaHas u TeXHOreHHas paJiOaKTUBHOCTD.
N3mepenue ypoBHEN 3arpsA3HEHHOCTH IIOBEPXHOCTEN PaJUOHYKINIAMU.

4. O6beM y4eOHON TUCITUTIITUHBI

Bun yuebnoit paboTsl B 3auerHbIX B akagem. gacax
eIMHUIIAX
Bcero | 5 cemectp |6 cemectp
OO61ast TpyA0€MKOCTh UCITUTUTHHBI 11 396
B tom uncie va oOyuenue 10 360 144 216
AyIUTOpHBIE 3aHATHSL: 4,44 160 64 96
Jlexun 0,44 16 16 -
[IpakTuueckue 3aHATHS 1,33 48 48 -
JlaboparopHbie paboThI 2,67 96 - 96
CamocrosiTenbHas paboTa, 4: 5,55 200 80 120
Pacuerno-rpaduueckue paboTh 1,22 44 44 -
[ToaroroBka k 1abopaTopHbIM paboTam 3,33 120 - 120
Jlpyrue Buipl CaMOCTOSTENbHON pabOThI 1 36 36 -
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IloaroroBka u cjaua sK3aMeHa 1 36 36 -
Buj uToroBoro KOHTpoJist DK3aMeH
Bun yuebnoit paboTsl B 3auerHbIX B actp. yacax
eIMHUIIAX
Bcero | 5 cemectp |6 cemectp
OO61ast TpyA0€MKOCTh JUCITUTUTHHBI 11 297
B tom uncie Ha oOyueHue 10 270 108 162
AyIHUTOpHBIE 3aHATHS: 4,44 120 48 72
Jlexknuu 0,44 12 12 -
[IpakTuueckue 3aHsATHS 1,33 36 36 -
JlaboparopHbie paboThI 2,67 72 - 72
CamocrosiTenbHas paboTa, 4: 5,55 150 60 90
PacuetHo-rpaduueckue padboThI 1,22 33 33 -
[ToaroroBka K 1abopaTOpHBIM paboTam 3,33 90 - 90
Jlpyrue Buipl cCaMOCTOSATENbHON pabOThI 1 27 27 -
[ToaroroBka m craya 3K3aMeHa | 27 27 -
Buj utoroBoro KoHTposist DK3amMeH

AHHOTanusA padoyeil NPOrpaMMsbl JUCHHILIMHBI
«Pagmoxumus» (b1.b.21)

1. Heap AMCUMILVIMHBI - U3y4Y€HUE 0COOEHHOCTEN MMOBEACHUS PAJUOAKTUBHBIX U30TONOB
B YJIbTpaMallbIX KOHIIEHTpAIUSAX B pacTBOpE, rae U TBEpJOH ¢aze, pacrupeesieHue ux MexIy
dazamu B Tpoleccax COOCAXKIEHHUS, aacopOIlMu, HWOHHOTO H H30TOMHOTO OOMEHa,
ANIEKTPOXUMHUHU, a TaKKe BOIIPOCHl CHUHTE3a MEYEHBIX COEIMHEHUH U NPHUMEHEHUE
PaZv0aKTUBHBIX U30TONOB B HAayKe, IPOMBIIUIEHHOCTH U MEAUIIMHE.

2. B pesyabrare H3y4YeHHUS [AUCUMIUIMHBI O0y4YallMiics MmO mporpamme
CIEeNNATUTETA J0JI/KEeH:
0b1a0amsb CIETYIONUMUA KOMIICTCHITUSIMU

1.2.1.001eKkynbTypHbIE:

- CIIOCOOHOCTh K 0000IIEHNIO, aHAINU3Y, BOCIPUATHIO HH(DOPMALIMK, TIOCTAHOBKE LIETU U

BBIOOpY myTel ee noctmkeHus (OK-4);

- IOHUMAaHHE POJIK OXPaHbl OKPYXKAIOUIEH Cpe/bl U PalMOHATIBLHOTO MPUPOIOTIONb30BAHUS

U JUTsl pa3BUTUA U coxpaHenus nupmim3anuu (OK-13).

1.2.2. ObmenpodeccuoHaIbHbBIE:

- CIOCOOHOCTh MPO(ECCHOHATBHO HCIOIb30BaTh COBPEMEHHOE TEXHOJIOIHMUYECKOe H

aHAJIUTUYECKOE 000PYAOBAHHE, CIOCOOHOCTh K MPOBEACHUIO HAYYHOTO HCCIIEI0BaHUS U

aHaJIM3y MOJIyYEHHBIX MpU ero nposeaeHuu pe3ynbraroB (OIIK-2).

1.2.3. TlpodeccuonanbHbIE:

- CIOCOOHOCTHIO OOecnedyuTh 0Oe30MacHOe MpOBeJeHUE paboThl € HCIOJIB30BAHUEM

PaZMOaKTUBHBIX BEIECTB B OTKPHITOM BHJIE U OLICHUBATh MOJY4aeMYIO JI03y 3a CYET

BHEIIHETo U BHyTpeHHero oomydyenus (I1K-7);

- CIIOCOOHOCTb CAMOCTOSITEJIHO BBIMOJIHATH HCCIIEJOBaHUS C  MCIOJIb30BAHHEM

COBPEMEHHOH ammapatypel W METOJOB HCCJIENOBaHUSA B 00JacTd  OOBEKTOB

npodeccuoHaIbHON JIESTEIbHOCTH, IPOBOJAUTHh KOPPEKTHYIO 00pabOTKY pe3ysbTaToOB U

yCcTaHaBIMBaTh afiekBaTHOCTH MoAeneil (I1K-10).

3nams:

- OCOOEHHOCTM TIOBEIEHHUS pAJAUOHYKIUIOB B pacTBOpax OOJBIIUX pa3BEACHUH,

M30TOMHbIE, crieurdruyeckue U Hecreunpuyeckue HOCUTEIN U 00J1acTh UX IPUMEHEHUS;
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- 0COOEHHOCTH M 3aKOHOMEPHOCTH PACHpPEICIICHUs PaJIUOaKTUBHBIX H30TONOB MEXIY
dazamu B Tpoleccax COOCAXKIEHHUS, aaCcopOIMu, HWOHHOTO M H30TOMHOTO OOMEHa,
AJIEKTPOXUMUU, IKCTPAKIINH;

- OCOOEHHOCTH peaKIMil M30TOMHOTO OOMEHa W BO3MOKHOCTH OOpa3oBaHUSs
PaZvOKOJUIONIOB;

- IPUHIIMIIBI CHHTE3a MEUEHBIX COCIMHECHHUI U IPUMEHEHUS PATUOAKTUBHBIX U30TOIOB B
(U3UKO-XMMUYECKHUX U PaJOaHATUTUYECKUX UCCIIEI0BAHUSX;

- mpaBuwiia pabOThl C OTKPBITBIMH PAaJUOAKTUBHBIMU HCTOUYHUKAMU B PATUOXUMUYECKOM
naboparopuu 3 Kiacca.

Ymemo:

- HCHOJb30BaTh METOJl PaJMOAKTUBHBIX WMHJMKATOPOB, YMEThb IOCTaBUTh 3ajadyy u
IIPOBECTHU pacyeThl HEOOXOJUMON aKTUBHOCTH JIJIsl pEIIEHMS 3a/1a4 €CTECTBEHHBIX HaYK;

- paccuMTbhiBaTh KO3((UUUEHTHl pacHpelesieHnus IpU COKPUCTAUIM3ALMHU, HOHHOM
oOMeHe WIIH KUJKOCTHOM 3KCTPAKLUU U XapaKTEPUCTUKU MPOLIECCOB HOHHOTO OOMEHa;

- IPeAO0TBpaIlaTh aACOPOLINIO PAAUOHYKIUIOB Ha MIOBEPXHOCTH MOCYAbI U (PHIIBTPOB;

- TMpPaBUIBHO BBIOMpPATh JETEKTOpP U3JIY4YEHMs, IPOBOJUTH PATUOMETPHUUYECKHE
U3MepeHus U HaJIeKalM 00pa3oM oOpabaThIBaTh dKCIIEPUMEHTANIbHBIE TaHHBIE.
Braoemy:

- METOJJaMU BBIJICJICHUS U Pa3/IeICHUs] paJUOHYKIHIOB;

- METOJIOM Pa/IOAaKTUBHBIX UHAUKATOPOB JUIsl pELICHUs paliOaHAIMTUYECKUX 3a/]a4;

- MeToJamMu 0e30I1acHOro IMpoBeIeHUs: padoT C pajMOHYKIUIAMH B OTKPHITOM BHUJE B
naboparopuu 3 Kiacca.

3. Kpartkoe cogep:xaHue TUCUMILTHHbI

Beeoenue

UcTtopuueckas cnpaska. Uto Takoe paanoxumus. OCHOBHbBIE pa3eiibl paAlOXUMHUH.

Mooynv 1. Ocobennocmu nosedenusi paOUOHYKIUO08 6 pacmeopax OoNbWUX Pa38edeHUll
8 npoyeccax COKPUCMAaIIU3AyUul, adcopoyuu u Koaiouoooopazoearus

1.1 IloBeneHus paiMOHYKINIOB B pacTBOpax OOJIBIINX pa3BeACHUN

[loBenenusi paguoOHYKIMIOB B pacTBOpax Oonpmux pasBeaeHuil. Kiaccudukarus
MPOIIECCOB coocaxacHus. M3oTomnsle, cnenuduueckune u HecrnenupUIECKUe HOCUTETH U
00JacTu UX MPUMEHEHHUSL.

1.2 OcHOBHBIE 3aKOHOMEPHOCTH COKPHUCTAILTA3ZAINH

N3omopduass u wuzoauMopduas cokpucramauzanus. OCHOBHbIE 3aKOHOMEPHOCTH
cokpucTauinzauuu. Pacnpenenenue MUKpokomMrnoHeHTa Mexay ¢azamu. Koncranra XnonuHa.
Kosddpunuent xpucrammszanuu D. JIuHelHbI 1 qorapuMUUecKuil 3aKOHbI pacIpeieieH s,
yCIIOBUSA COKpUcTauin3aluu. @DakTophl, BIMSIOMIME Ha KOIPPUIMEHT KpUCTAIU3ALUU.
OOpazoBanue cMmemaHHbIX KpUcTawioB [pumma. I[loHaTne 00 aHOMaJIBHO CMENIAHHBIX
KpUCTaJljax.

1.3 AncopOInoHHBIE MMPOIECCH B PATMOXUMHUHT

AncopOuus Ha HMOHHBIX KpucTayuiax. [lepBuunas obmenHas ancop6Ouus. IlepBuunas
noTeHuanoOpasyromnias ajacopOous U BTOpuYHasi oOMeHHas afcopOus. Mx 3akoHOMepHOCTH.
VYpaBHenue ParHepa u cienctBus u3 Hero. AncopOuusi Ha cTekjie U OyMakHbIX (QUIbTpax.
3HaueHue aACcOpOLMOHHBIX SBICHUH B panuoxuMuu. IlpumeHeHune HecnenupUYECKUX
HOCUTeNeH. OKCIEepUMEHTalbHbIE METOAbl  pa3rpaHUYeHHUs]  Pa3jIMYHbIX MEXaHHU3MOB
COOCaX/ICHUS.

1.4 Konnou1oo6pa3oBanue B pailOXUMHUU.

HctunHablE W TICEBAOKOJUIOWIBI. YCIOBUS WX O0Opa3oBaHHs, CBOWCTBA W METOIBI
UCCIIEIOBAHUS: TUaNN3, ylabTpaduiabTpauus, LeHTpUpyruposanue, qudpdysus, paguorpadus u
7p.

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

2.1 Pousb n30TONHOrO OOMEHa B paJuOXUMUHU
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WN3oromueli 00MeH. MexaHW3M W KHHETHKA H30TOIHOrO oOmeHa. MpeanbHBIA
M30TOMHBINA OOMEH U €ro 3aKOHOMEpHOCTH. Pojib H30TOMHOrO 0OMEHA B paIMOXUMUHU.

2.2 DneKTpoXUMHUYECKUe 0COOEHHOCTH B PAIUOXUMUU

DNEKTPOXUMHYECKUE METOJbl BBIJCICHUS PaJuOHYKINA0B. KpuTnueckuil moreHuuan
BBIJICJIEHUS. M METo/Abl ero ompenenenus. [lpumenuMocTs ypaBHeHuss HepHcra B pacTtBOpax
Oonpmux pazBeneHuid. Teopus [Maiicuuckoro. Mcmonp30BaHuE ANMEKTPOXUMUYECKUX METOJIOB B
pPavOXUMHUH.

2.3 Xpomatorpadus 1 3KCTpaKus B palOXUMUU

Knaccudukanus xpomartorpaduueckux MpoLEccOB MO MeXaHu3MaM. AacopOLHOHHAs
xpomatorpadusi paguoakTUBHBIX BelecTB. MoHooOMeHHast xpomarorpadus. Kiaccudukanus
MOHHUTOB M UX OCHOBHbIE (M3UKO-XMMHUYECKUE CBOMCTBA: OOMEHHAas €MKOCTh, MEXaHWYecKas
MIPOYHOCTh, XMUMHYECKass M paJualliOHHAas yCTOMYMBOCTh, HaOyxaeMocTb U 1p. Kunernka
HOHHOro oOMeHa. OrmpeneneHre MOJHOM OOMEHHON €MKOCTH paJuOXMMHUYECKUM METOJIOM.
PaBHoBecue mnpu wuoHHOM oOMeHe. CeneKTUBHOCTb HOHMUTOB. M3oTepmbl copOuuu u
XxpomaTtorpauueckue 30HbL. OIJIOEHTHBIH METOJ HOHOOOMEHHOHM xpomatorpaduu, €ro
3aKOHOMEpHOCTU. BriTecHuTenbHbIl Meroa. [lpumenenne moHooOMEHHOUM Xpomartorpaduu B
PavOXUMHUH.

DKCTpakius, OCHOBHbIE IOHATHS W oOmpenesieHus. M3oTrepma AKCTpakUMM U 3aKOH
beptno-Hepucra. «®usuyeckoe» pacnpenencuue. Knaccubukamuss CUCTEM € XUMHUYECKUM
B3aUMOJICHCTBUEM. OKCTpaKIUsi HEHUTpaJbHBIMU OpraHudeckumu BemiecTBamu. OOpa3oBaHMe
KOOPJIMHAIMOHHBIX coenuHeHuil (conbBaToB). KoHcTanta skcrparupoBanus. OrnpeneneHue
COCTaBa »JKCTPAarupyeMbIX COCIWHEHHHA. [ MIApaTHO-COJBBATHBIA MEXaHU3M. OKCTPAKIUs
OpraHMYECKUMH OCHOBAHMSIMM M HMX COJIIMU. KOHCTaHTBI SKCTparupoBaHMs: HU3BJICUYECHUE
KHUCJIOT, aHUOHHBIH OOMEH, HSKCTpaKIUs MeTalIoB. BiusHue BhicamuBaTesneld. DKCTpakLus
OpraHMYECKUMHU KUCIOTaMU U UX COJIAMU. THUIIbI SKCTpareHToB. Peakuus skctparupoBanus, pH
nosyBblieneHus.  llpuMeHenue — skcTpakuuu B paguoxumuu.  PacnpenenutenpHas
xpomatorpadus. MeTo il 3akperieHus ¢asbl. JJocTonHCTBa U HEJOCTATKU.

Mooynv 3. OcHogbl mMemooa «MeueHviXy amomo8 U NpPUMeHeHUe PAOUOHYKIUOO8 &
UCCIe008aHUIX

OO01ue mNoJIOKEHUsT METOJAa «MEYEHbIX» aToMoB. [IpuMeHeHue pagUOHYKIHIOB B
KayecTBE «MEYEHBIX» aTOMOB. BpIOOp H30TONOB, MX paglOXUMHUYECKass YUCTOTA, pPacyeT
He00x01uMOM akTUBHOCTU. CHHTE3 MEUYEHBIX COEIMHEHUH.

Pannoananutuyeckue MeTONbl: paAMOAaKTUBALIMOHHBIA aHAINU3, W30TOMHOE pa3Be/ICHUE,
paavoMeTpuueckas KOPPEKTHPOBKA, paJUOMETPUYECKOE TUTpoBaHuEe. VX 1TOCTOMHCTBA H
HegocraTku. [IpuMeHnenre cyocTeXuoMeTpuYeCKOro BbIJICIICHUS.

[IpumeHeHue paAuOHYKIUAOB B GPU3NKO-XUMUYECKUX UCCIIETOBAHUSIX.

Mooy 4. Jlabopamopnwle pabomwi

4. O6beM yaeOHON TUCITUTITUHBI

Buja yueOHo# padoThbl B 3au. en. B akangem. yacax
BCero BCero Cemectp

5 6
Oomas TPY10€MKOCTh 9 324 108 216
AUCHUILTHHBI
AyIUTOpPHBbIE 3aHATHS: 3,55 128 32 96
Jlekmum: 0,44 16 16 -
IIpakTnueckue 3aHATHS 0,44 16 16 -
Jlaboparopabie paboOThI 2,66 96 - 96
CamocrosiTesbHas padora: 4,44 160 40 120
[Toaroroska K KOHTPOJIbHBIM 0,83 30 30 -
pabotam
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[TongrotoBka kK  11a0OPaTOPHBIM 1,67 60 - 120
pabotam
Jpyrue BHABI  CaMOCTOSITEIBHOM 1,94 70 10 -
paboThI
IMoaroroBka u caava 3K3amMeHa 1 36 36 0
Buj utToroBoro KOHTpOJIS: DK3aMeH 3auer
Bun yueOHo# padboThl B 3au. en. B acrtp. yacax
BCero BCero Cemectp

5 6
Oomas TPY10€MKOCTh 9 243 81 162
AUCHUILINHBI
AyIMTOpHBbIE 3aHATHS: 3,55 96 24 72
Jlexiynm: 0,44 12 12 -
[IpakTHueckue 3aHATHS 0,44 12 12 -
JlaGopartopabie pabOThI 2,66 72 - 72
CamocrosiTesbHast padora: 4,44 120 30 90
[Toaroroska K KOHTPOJIbHBIM 0,83 22 22 -
pabotam
[TogrotoBka kK  J1a0OpaTOPHBIM 1,67 45 - 90
pabotam
Jpyrue BHABI  CaMOCTOSITEIBHOMN 1,94 52 8 -
paboThI
IMoaroroBka u caava 3K3amMeHa 1 27 27 0
Bux uroroBoro KoHTpOJIS: DK3aMeH 3auer

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«DU3NKO-XUMHUYecKre MeToabl aHam3a» (b1.5.22)

1. Heau AucuMnJIMHbI:

— TOATOTOBKA KBaTU(UIIMPOBAHHBIX CICIHAINCTOB B O0JaCTH XHMHUYECKOU
TEXHOJIOTUH, BJIQJICIOIINX METO0JIOTHEH BHIOOpa COBPEMEHHOTO METOJ1a (PU3UKO-XUMHUECKOTO
WCCIIEIOBAHUA U aHAIU3a JIJIs1 PEIICHUS] KOHKPETHBIX HAYYHBIX M TPAKTUYECKUX 3a/1a4;

- TIOBBIIIEHUE HAYYHO-TEXHUYECKOW M METOJOJOTHYECKOM KOMIETEHIMI CTYJICHTa,
HEOOXOIUMBIX JUIsl pemieHus Mpo(decCHOHATBHBIX 3a/1a4, CBS3aHHBIX C MPOBEACHUEM HAyIHO-
HCCIIE0BATEBCKON PabOThl M MIPOM3BOJICTBEHHO-TEXHOJOTHYECKON JIEATEIbHOCTH B 00acTH
KOHTPOJISI 32 COBPEMEHHBIMH IIPOLIECCAMU TOJIYYEHUsS MaTEpPUaJOB SJICPHOTO W HESAEPHOTO
Ha3HAYCHHS.

Jljig 3TOrO B X0/1€ U3y4eHUsi Kypca HeoOXOJUMO JOHECTH JI0 CTYAEHTOB (pu3nueckue u
(MBUKO-XUMUYECKHE TPUHIIUIIBI, JIeXKAI[UEe B OCHOBE DPA3JIMYHBIX METOJIOB aHalu3a M C HX
KCMOJIb30BAHUEM OIPEACIUTh KPYr BOIIPOCOB O COCTaBE BEIIECTBA, HA KOTOPbIE MOYXHO
MOJIYYUTh OTBETHI, UCIIOIB3YS TOT WM WHON (U3UKO-XUMHUUECKHI METO/I UCCIIEA0OBaHUSI.

2. B pesyabrare wu3y4YeHHs] IUCHUIUVIMHBI OOy4YamolIuiici 1O MporpamMmme
cnenuaJuTeTa J0JKeH:
0b1a0amsb CIETYIONTUMHA KOMIICTCHITUSIMU
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- CIIOCOOHOCTHIO HCIOJIb30BATh MaTeMAaTUYECKUE, €CTECTBEHHOHAYYHbIE U WH)XEHEPHBIE
3HAHMS IS PEIICHUS 3a/1a49 cBoeH mpodeccrnonanbHoM AestenbHoCcTH (OITK-1);

- CIIOCOOHOCTBIO MPO(ECcCHOHATBHO HCMHOJIb30BaTh COBPEMEHHOE TEXHOJOTUYECKOE U
aHAJIMTUYECKOE 000pyJOBaHHE, CIOCOOHOCTHIO K IPOBEACHUIO HAYYHOTO HCCIENOBAaHUS U
aHaJIM3y MOJIyYEHHBIX MpU ero nposeaeHuu peszynbraron (OIIK-2);

- CIIOCOOHOCTHIO aHAJIM3UPOBATh TEXHOJOTUYECKUI MPOLIECC, BBISIBIATH €r0 HEJIOCTATKU
1 pa3padaTbIBaTh MEPONIPHUATHS 110 ero coBepiieHcTBoBaHuO (I[1K-3);

- CIIOCOOHOCTBIO CaMOCTOSITEJIBHO BBINOJIHATH HCCIEAOBAHMSI C HCIOJIb30BAaHUEM
COBPEMEHHOH ammapaTypbl U METOJIOB MCCIIE[OBaHUs B 00s1acTU 00BEKTOB MpPO(hecCUOHATbHOM
NESTeIbHOCTH, IPOBOAUTH KOPPEKTHYIO 00pabOTKy pe3ylbTaToB U  YCTaHaBIMBATh
anexkBaTHocTh Mojenet (I1K-10).

3nams:

- OCHOBHBIE BO3MOXXHOCTHU B MOJy4EHHH MH(OPMALIUK O CTPYKTYPE U COCTaBE BEILlECTBA
[P UCTIOJIb30BAaHUM PA3IMUHBIX (PU3UKO-XMMHUYECKUX METOJIOB aHAJIU3a,

— (PM3HUKO-XMMHYECKHE OCHOBbI COBPEMEHHBIX METO/I0B aHAJIN34;

—OCHOBHBIE METPOJIOTUYECKUE XAPAKTEPUCTUKU PA3IUUYHBIX (PU3NKO-XUMUUYECKHX
METO/I0B aHaJIn3a;

—0CJIEI0BaTENbHOCTh ONEPALMA MPU MOATOTOBKE NPOOBI Ui IPOBEACHUS aHAIM3a,
obecrieunBaromias ee MpeaCcTaBUTEILHOCTh

Ymemo:

— paccudThIBaTh Ipelesl OOHAapy)KEHHs BELIEeCTBa B aHAJIU3UPyeMOM OOBEKTE IIO0
3aJlaHHBIM pe3yJibTaTaM MPOBEJEHHBIX XOJOCTBIX IKCIIEPUMEHTOB;

— HAaxoJUTh B pe3yJbTaTax aHAIMTUUYECKUX ONpeAeSIeHUN CUCTEeMaTUYeCKue OINOKU U
IIPOMaxu;

— B 3aBUCHMOCTHM OT 3a/ladll aHAJUTUYECKOIO OIpEIEJICHHUsS BBIOpAaTh ONTUMAbHbBIN
METO/1 aHaJIN3a;

— Ha OCHOBE 3HAaHMS (PU3MKO-XMMHYECKUX OCHOB METOJa aHaju3a pacCyuTaThb
HE0O0X0IMMbI€ MapaMeTphl JUIs OJIy4YeHUsI HEOOX0IMMOr0 aHAJIMTUYECKOTO CUTHAJIA.

Braoemy:

—METOJJaMH CTaTUCTUYECKOW OLIEHKH JIOCTOBEPHOCTH MOJYYEHHBIX  PE3yJbTaTOB
AHAJIMTUYECKOTO OIPE/IeTIeHHsI KOHIIEHTPAlluY BELIECTBa;

—pacyeTHBIMU  MeToJaMU  00pabOTKM  BEJIMYMHBI  AHAJIUTUYECKOTO0  CHUTHaja,
[IOJIyYUEHHOTO B (U3MKO-XMMHUYECKOM METOJ€ aHajiu3a, C LEJIbl0 MOJIy4YeHHUs
1eneBoi nH(GOpPMaLKK O KOHLEHTPALUU OTIPEAEIIiEMOro BEIECTBA,

—3HaHUSMHU O COJEpkKaHUM MH(OpPMALMKM O CTPYKTYpE BEIIECTBA MPH MCIOJIb30BAaHUU
JAHHOTO (PU3MKO-XMMHUYECKOI0 METO 1A aHaIn3a.

3. Kparkoe coaep:kaHue IMCUMIIJIMHBI:

4.1. Beenenue

[Ipenmer u 3amaum kypca. OmnpeneneHus aHAIUTHUYECKOW XHMHUU W XHMHYECKOTO
aHanu3a. Bungpl aHanm3a: KauyeCTBEHHBIM, KOJMYCCTBCHHBIM, HW30TOMNHEIM, JJISMCEHTHBIM,
(GYHKIIMOHATBHBIN, MOJEKYIISIPHBIN, BellecTBeHHbIN. Kiaccudukanus 4MCTOTHI BEIIECTB: «4»,
«yaa», «Xu», «0UB», «BUBY». Paznuune MExXy «0UB» U «BUBM.

4.2. OCHOBHbIE METPOJIOTUYECKUE XaPAKTEPUCTUKHU METO/1a aHAIM3a

DneMeHTbl MAaTeMaTU4eCKOW CTATUCTUKU: THUIIBl paclpeiesieHUsl Cay4yailHbIX BEJIUYMH,
pacnpenenenusi ['aycca u Ilyaccona, noBepuTenbHasi BEpOSITHOCTh, JOBEPUTENbHBIN MHTEpBa,
KBaJIpaTUUYHBIN 3aKOoH pacrpocTpaHeHust owmubok. Ilpenen oOHapyxkeHus (aOCOJIIOTHBIMN,
OTHOCHUTEINbHBIN). YUyBCTBUTENBHOCTH METOJA aHaiu3a. BocCmpou3BOIUMOCTH U TOYHOCTH
(mpaBunbHOCTB). Ompeznenenue npomaxoB. CpaBHEHUE JAHHBIX, MOJYYEHHBIX B HE3aBHUCHUMBIX
U3MEPEHUSIX.

4.3. [IpeaBapuTtenbHas IOATOTOBKA IPOO AJI aHaM3a

[TocnenoBarenbHOCTh Omepanuii MpU TMPOBEACHHH JroO0oro aHamm3a. Otbop mpoo.
[lonaTuss mpencTaBUTENbHONW, TeHEpPAIbHOW, JabOpaTOPHOW U AHAIM3UPYEMOW MPOOHI.
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OcobGenHoct oTOOpa mMPOO HEOMHOPOMHBIX TBEPJIBIX BEIMIECTB. 3aBUCHMOCTH MAacChl
MPEACTaBUTEIBLHON MPOOBI TBEPIOTO BemiecTBAa OT pasmepa dvactuil. Popmymna Puuepmaca-
Yeuyora. [Togxoa xk BbIOOPY COOTHOIIEHUSI MEXKIY YHMCIOM aHAJIM3UPYEMbBIX TBEPABIX MpPOO U
YHCIIOM MapajuleNIbHbIX U3MEpeHUuN NaHHOW mpoObl. BekpeiTue TBepabix mpob. CenekTUBHOE
BCKpbITHE. WHAMBUAyallbHbIE M TPYNIOBBIE METOJbl KOHIICHTPUPOBAHUS MUKPOIpUMECEH,
abCoIIOTHOE U OTHOCHUTEJIbHOE KOHIICHTPUPOBAHUE. XapakTepucTUKu MeToJ1a
KOHLIEHTPUPOBAHUSI — CTENEHb HW3BJIEYEHHUS U cTeneHb oOoramieHus. dusnueckue, (pusmko-
XUMHYECKHE U XUMHUYECKHE METOJbl KOHIIEHTPUPOBAHUS. OKCTpakuus, JUCTHIUIALIMS,
pexTuduKkanus, cyoaumanus, HaupaBlieHHAs KpUCTAJIM3alus, HOHHBIH OOMEH, OCaKJICHUE U
CO-OCaXJIEHUE KaK METO/Ibl KOHLIEHTPUPOBAHUS, 00JACTH UX IPUMEHEHHUS.

4.4. Macc-CneKTpoMeTpUIECKHNEe METO bl aHATTN3a

[lonsiTie Macc-cneKTpoMeTpuM, OJOK-cxemMa M Kilaccuukamuss  Macc-

CHEKTPOMETPUUECKUX MPHUOOPOB (CTaTUYECKHE W JMHAMUYECKHE, XUMUYECKHE U H3OTOIHBIE,
Macc-CIEeKTPOCKOIbI, creKTporpadsl U crnekTpomeTpbl). lloBeneHue 3apssKeHHBIX YacTHIl B
ANIEKTPUYECKUX M MAarHUTHBIX IHOJIAX: IPOJOJIBHOE U MONEPEYHOE 3IEKTPOCTATHUUYECKOE TOJIE,
MPOJIOJIbHOE M IoNepeyHoe MarHuTHoe mose. Dokycupymoliee CBOWCTBO OIHOPOJHOTO
MarHuTHOTrO 1oJis. COoBMECTHOE JEeHCTBUE DJEKTPUUYECKOT0 M MArHUTHOTrO ImoJield. OnbIThb
TomcoHa: kaToaHas TpyOka (ompeleneHne OTHOLICHUS 3apsaa K Macce JUIsl AJIeKTPOHA), METO
napabou1. [IpyHIMNIMANBHAsS CXeMa CTaTUYECKOro Macc-crieKTpoMerpa. BpeMs-niposeTHblii macc-
CHEKTPOMETpP KakK MpUMEpP JTUHAMUYECKOTO MacC-CIEKTpOMeTpa. THIlbl HMOHHBIX HCTOYHUKOB: C
WOHU3AIMEN IEKTPOHHBIM YIapOM, TIEYHOU, ¢ (POTOMOHU3AIMEH, JTa3ePHBII HOHHBIM UCTOYHUK.
["a30BbIN TOTOK Yepe3 Macc-CIIEKTPOMETP, XMMUUECKHE U M30TOIHbIe TpuOopbl. Pa3pematomias
CIIOCOOHOCTH CTaTUYECKUX MPUOOPOB, CIIOCOOBI €€ OTPEICTICHUSI.

4.5. CnexTpalibHbI€ METO/IBI aHATIH3a

[loHsiTHE CHEKTpaJbHBIX METOJIOB AaHaINW3a, HMX KiIacCUPUKalusi. OMHCCHUOHHAs U
abcopOLMOHHAs, aTOMHasT M MOJIEKYJsSIpHAsi CHeKTpockomusa. biok-cxembl mpuOopoB.
DHepreTuyecKkuil AMana3oH 3J1eKTPOMarHuTHOTO u3inydeHus. Penrrenosckas, ontuueckas (Y -,
Bunumasi, UK-), muxpoBonHoBas, pamuouactotHas (OIIP, SIMP) cnexkrpockomuu, Xapakrep
BO30YXKJIEHHOTO COCTOSIHUS aTOMOB M MOJIEKYJ] B Pa3jIMUHBIX 3HEPreTUYECKUX JHara3oHax.
XapaKkTepUCTUKU 3JIEKTPOMArHUTHOTO H3JIy4EHHUS — 4acTOTa, BOJIHOBOE YHUCIIO, JUIMHA BOJIHBI.
MeTtoipl pa3fioKEeHUs BIEKTPOMArHUTHOTO U3IYYEHMs] B CIHEKTp: Ipu3Ma, HHTEphEpOMETp
®abpu-Ileppo, nudpaknmonnas pemerka, y-criekrpomerpsl. Kpurepuii Penes. Paspemaromas
CIIOCOOHOCTh W JIMHEWHAsl NIUCHEpCHUsl CIEKTPalbHBIX NpUOOPOB. ATOMHBIN CHEKTPaIbHBIN
aHayn3 (ACA). ATOMHBIM CHEKTp BOJOpPOJa U BOJOPOAONOJ0OHBIX aTOMOB. ATOMHBIM CHEKTP
MHOTORJIEKTPOHHBIX aTOMOB. BHJbl aTOMHON CHEKTPOCKOMHMH: SMUCCHOHHAS, aOCOpPOLUOHHAs,
(bayopeciieHTHas, peHTTeHOBCKas (doTornexrpoHHas, Oxe-, GiayopecieHTHas, SMUCCHOHHAS).
CriocoObl aromu3anuu MpoObl: B IUIAMEHH, 3JEKTPOTEPMHUUYECKUN, B AJIEKTPUYECKOU Iyre u
UCKpe, MHIYKTUBHO cBsA3aHHOM mia3me. Konkpernoie meroabpl ACA: aTOMHO-3MHUCCHOHHBIMH,
aTOMHO-a0COPOLIMOHBIN, aTOMHO-(DIYOPECHEHTHBIN, PEHTTeHOBCKUH, (OKe-CIEeKTPOCKOIHS.
MounekynspHubiii  criektpanbHbli  aHanmu3 (MCA). Bupgbl MOJEKyIsipHOM  CIIEKTPOCKOIHU:
BpamaTenbHas, KojiebaTenpHast, dIeKTpoHHas U uxX koMOuHanuu. Konkperneie Mmetoasr MCA:
HK-cnekTpockonus,  CIEKTPOCKOIHUS  KOMOMHAIIMOHHOTO  paccesiHus,  (QuyopuMmeTpus,
CHEeKTpo(HOTOMETPHSL.

4.6. XpomaTorpahuyeckue METO bl aHAJIM3a

Omnpenenenue xpomarorpaduu, Kiaccupuranus XxpoMarorpapuyeckux METOJ0B

aHanu3a. OOIIMe XapaKTepUCTUKH XpOMaTOTpaduyuecKkoro pas3iesieHusl BEIIECTB: pa3pelieHHe,
3¢ (dEeKTUBHOCTb, CEJIEKTUBHOCTh, CBSI3b MeEXIy HHMMH. [‘a3oBas Xxpomarorpadus: raszo-
azcopOLMOHHas U ra3o-xuakocTHasd. [IpunHnunel noabdopa raza-nocurens. [lpunnunsl noxdopa
a7copOeHTOB U KUAKOW (a3bl IS ra30-aJCcOPOLMOHHON U ra30-KUIKOCTHON XxpomaTorpaduu.
KunkoctHast xpomartorpadusi, NPUHIUNBI HOA0Opa TOJBMKHOW U HEMOJABMXKHOU (as.
BricokoaddexTrBHas xuakoctHas xpomaTtorpadus. [leTexTopsl s ra3oBoi xpomaTorpaduu:
KaTapoMeTp, IUIaMEHHO-MOHU3ALMOHHBIA, C JJIEKTPOHHBIM 3axBaToM. JleTekTopbl uis
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KUJKOCTHOM XpoMmaTtorpaduu: 10 yAEIbHOM 3IIEKTPONPOBOJHOCTH U IO IOKa3aTelko
MPEIOMIIEHHUS, CIEKTPO(YOTOMETPHUUECKUNA. XPOMATO-MaCC-CIIEKTPOMETPUSL.
4.7. DNeKTpOXUMHUIECKHNE METO bl aHATTN3a

[Torenumomerpus. lloHsATHE HOH-CENEKTUBHOTO 3JeKTpona. [IpuHuunuanbHas cxema
npubopa A MOTEHIMOMETpHYEcKoro ormpenaeneHus. lloTeHunomerpuyeckoe THUTPOBaHUE,
o0nacTb NPUMEHEHHUs, METOJbl OINpeeNeHUus TOYKH OJKBUBaJeHTHOCTU. KyrnoHomerpus
MOTEHIIMOCTaTHYECKass U aMIlepocTaTudeckasi, objacTu npuMeHeHus. lloHsTus npenenbHOTro
TOKAa M BBIXOJA IO TOKy. MeTox ompeneneHus: 3aTpayeHHOr0 KOJIMYECTBA AIIEKTPUYECTBA IIPHU
MOTEHIIMOCTATUYECKON  KyJOHOMETpud.  BonbrammepoMeTpus,  THOBl  HHIUKATOPHBIX
anektponoB. I[lomsporpadus, muddepennuansHas uUMIMyIbcHas nossiporpadus. Tums
nosisiporpamm. {uddy3nonnsiii Tok. YpasHenue NinbkoBuya.

4.8. Panunouacrotnas cnekrpockonus (AMP, OI1P)

Kunematnueckas mognens sBieHuns SIMP. Marneton bopa u sAnepHBli MarHeToH.
[Ipupona Bo3HukHOBeHMs curHana SIMP u Merozasl ero neTeKTupoBaHus. SlnepHas MarHUTHas
penakcanus, CIHH-CIIMHOBOE M CIMH-PEIIETOYHOE BPEMEHA penakcalud. YpaBHeHHs broxa.
Cnexrpockonusi SAIMP: Xumudeckuit CHBUT, pOJb CHUH-COIMHOBOTO B3aUMOJICUCTBUS U
muddy3nonnsix mpomeccoB. [Ipupoma OIIP, cnimHOBOW M OpOWTANBHBIN TMapamMarHeTH3M, g-
¢daktop. Oimmune cnexkrpomerpoB IDIIP ot cnekrpomerpoB SAMP.. [Ipumenenne DIIP B xumun:
uaeHTUPUKAIMS CBOOOJHBIX pPaJMKAJIOB M ONpPENENIEHWE UX KOHLEHTpalMH, HUCCIIEeJOBaHHE
pacupeneneHns 3JIeKTPOHHOM INIOTHOCTH U XUMHUYECKOTO CTPOEHUSI.

4. O0beM yueOHOMH TUCUMITHHBI

Bunpr yue6HO# paboThI B 3aueTrHbIX B akanem.
SIMHUTIAX gacax

O01mast TpPyA0€eMKOCTh JMCHUIIIMHBI 110 YUeOHOMY IJIAHY 3 108
AYyIMTOPHBbIE 3aHITHS: 1,33 48
Jlexmmm (JIek) 0,89 32
[Tpaktueckue 3anstus (113) 0,44 16
Jlaboparopus - -

CamocrosTeabHas paoora (CP): 1,67 60
Pedepar 1,11 40
CaMOCTOSITETbHOE N3YICHHE PA3JICIOB JUCIIUILINHBI 0,56 20
Buja xoHTpoJs: 3a4er - -

Bunpr yue6HO# paboThI B 3auerHbIX B actp.
eAMHUIIAX gacax
Oomas Tpy10eMKOCTh JUCHUILIMHBI 110 Y4€0HOMY ILIAHY 3 81
AYyIMTOpHBbIE 3aAHITHS: 1,33 35,91
Jlexmmm (JIek) 0,89 24,03
[TpakTueckue 3anstus (113) 0,44 11,88
Jlaboparopus - -
CamocTosiTesibHas padora (CP): 1,67 45,09
Pedepar 1,11 29,97
CaMOCTOSITETbHOE N3YICHHE PA3JICIOB JUCIIUILINHBI 0,56 15,12
Buja xoHTpoJs: 3ayer - -

AHHOTaIII/Iﬂ paﬁoqei/i nporpaMmsbl JTUCHUIIIMHBI «TexHoJI0rusl 0OCHOBHBIX MaTepuajaoB
COBpeMeHHOﬁ IHEPIreTUKU U OCHOBBI paunaunonﬂoﬁ 0e30macHOCTH»
(51..23)
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1. Heap aucUMIVIMHBI — CO3JaHHE Y CTYICHTOB OOIIed TeopeTU4YecKol u
METO/I0JIOTMYECKOM 0a3bl 3HAaHUM B 00JIACTM XMMHUU U TEXHOJIOTMHM MaTEpUaOB COBPEMEHHOM
SHEPreTHKH, BKIIOYAIONIEH MpEeICTaBlIeHUs O HIMPOKOM CIEKTpE IMPOU3BOJACTBEHHBIX 3ajad,
BXOJMLIUX B IMpEAebl UX KOMIIETEHLIMH, OCHOBAaX M B3aMMOCBS3U HCIOJIb3YEMbIX METOJOB U
BapUaHTaX UX MPAKTUUYECKOIO MPUMEHEHHUSL.

3amgauy JUCHUIINHEL:

- dopMupoBaHue y OyaylmIMX CICIHAIMCTOB TEOPETHYECKUX 3HAHUN B 00JIacTH
XMUMHUYECKON TEXHOJIOTUU MAaTEPUAJIOB COBPEMEHHON YHEPIeTUKH;

- (opMmupoBaHHE TPEICTABICHUS OO0 OCHOBHBIX TEXHOJOTMYECKHX Ipolleccax U
00Opy/IOBaHMH, HCIIOJIB3YEMOM Ha MPENNpUATUSAX SIACPHON OTpacaid U B IPOU3BOJICTBE
MaTepHUaJIOB COBPEMEHHON IHEPTETHUKHU;

- (dopmupoBanue 0a3bl TEOPETHYECKUX 3HAHWA B 00JIACTU OCHOBHBIX 3a]1a4
paaralvoOHHON 6€30IaCHOCTH U METO/I0B UX pealIM3allUH.

2. B pesyabrare wu3y4YeHUusi AUCUMILIMHBI OOy4YalOlMiicd 1O MporpamMme
CHEeNMATUTETA JOJI/KEeH:
0b1a0amsb CIETYIONTUMHA KOMIICTCHITUSIMU
— CIIOCOOHOCTBIO UCHOJIB30BaTh MATEMAaTUUYECKHE, €CTECTBEHHOHAYYHbIE U MH)KEHEPHbIEC 3HAHUS
JUIs peleHus cBoeil npogeccruonanbHo aestenpbHocTd (OIIK-1);

— CIIOCOOHOCTBIO pabOTATh C HAYYHO-TEXHUYECKOW U MAaTEHTHOW JUTEpaTypol M MCIOJIb30BaTh
MOJIyYUEHHYI0 MH(GOpPMALMIO TMPU OCYIIECTBIEHUU CBOECH NpOPEeCCHOHATBHONU NEeSTEIbHOCTH
(OIIK-4);

— CHOCOOHOCTBIO K PEIICHHIO MPO(PECCHOHATBHBIX MPOU3BOJACTBEHHBIX 3a/1a4, BKIFOYAIOIIUX
pa3paboOTKy HOPM BBIPAOOTKM M TEXHOJOIMYECKMX HOPMATHBOB PACXOJOBAaHUS CHIPbS,
MaTepUajJoB U DHEPreTUYECKUX 3aTpaT, COBEPIICHCTBOBAHWE KOHTPOJIS TEXHOJOTHYECKOTO
nporecca (I1K-2);

— CIOCOOHOCTBIO AHAIM3UPOBATH TEXHOJIOTUYECKUH MPOIIECC, BBISBISATH €r0 HENOCTATKU U
pazpabaThIBaTh MeponpusATUs 1o ero cosepuieHcTBoBanuo (I1K-3);

— CIIOCOOHOCTBIO NMPUHUMATh KOHKPETHOE TEXHHUYECKOE PpEIIeHHE C y4eTOM OXpaHbl Tpyna,
paauanmoHHON 0€30MacHOCTH U 0XpaHbl Okpyxaromiei cpeasl (I11K-4);

— TOTOBHOCTBIO HCIIOJIb30BaTh JEMCTBYIOIIME HOPMATUBHbIE JIOKYMEHTBI B 00JacTH
paauanmoHHou u simepHoit 6e3omacHocTH (ITK-8);

— CIOCOOHOCTHIO K Pa3pabOTKe IJIAHOB U MPOTpaMM IPOBEJEHUS HAyYHO-HCCIEA0BATEIbCKUX
pa3paboToK, BHIOOPY METO/I0B U CpeACTB perieHust HoBbIX 3aiau (I1K-9);

— F'OTOBHOCTBIO HUCIIOJIb30BaTh METO/IbI OLIEHKH PUCKA U pa3padaThIiBaTh MEPHI M0 0OECIIEUEHUIO
0e30macHOCTH  pa3pabaThlBaéMbIX  HOBBIX  TEXHOJIOTHH  oOpamieHuss ¢  OOBbEeKTaMu
npodeccroHanbHoM nesrenbHocTu (I1IK-11);

—  CIOCOOHOCTBIO  YNPAaBIATh  JACUCTBYIOUIMMH  TEXHOJOIMYECKMMM  IpOLieccamu,
o0ecreunBarOIMMH BBIITYCK IPOIYKIIMH, OTBEUarollei TpedboBanusM cranaapToB U pbiHka (I1K-
15);

— CIOCOOHOCTBIO K HCIOJIb30BAHHUIO COBPEMEHHBIX CHUCTEM YIpPAaBJIEHUS KayeCTBOM
MPUMEHUTENIBHO K KOHKPETHBIM YCJIOBHSM IIPOM3BOJICTBA HAa OCHOBE MEXIyHApPOHBIX
crannaptos (I1K-16).

3nams:

— OCHOBHBIE CTaIUU SJEPHOTO TOIIMBHOTO LIHUKIIA;

— DKOJIOTHYECKHE MOCIenACTBH dKCIuTyaTanuu ADC;

— 3akoHbl P® u HOpMAaTUBHBIE JOKYMEHTHl 110 MCHOJIb30BAaHUIO AaTOMHOW SHEpPIruu,
paauamoHHON 0€30MacHOCTH U 0OPAIEHUIO ¢ PAJAMOAKTUBHBIMU OTXOJaMU;

— XMMUYECKHE MPOLECCHl TP BO3IEHCTBUN HOHU3UPYIOIIETO U3JIy4€HUs Ha BELUIECTBO, OCHOBBI
JO3UMETPUU U I03UMETPUUECKOTO KOHTPOJIS;

— MPUHUUIHAIBHBIE OCHOBBI W OCOOEHHOCTHU MPOIIECCOB, MHCIOJB3YEMbIX B TEXHOJOTUU
MaTepHUaJIOB COBPEMEHHON IHEPTETHKHU;
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— anmnapaTypHoe o(pOpMIIEHHE U TMOCJIEI0BATEIbHOCTh MMOCTPOEHUS TEXHOJIOTUYECKUX CXEM IS
pelleHus 3a/1ay, CBSA3aHHBIX ¢ pemieHueM 3anad nepepabotku OSAT m obpamenus ¢ PAO,
IIPOM3BOJICTBA PEJIKUX 3JIEMEHTOB, CTAOUIBHBIX U30TOMOB U 0CO0O0 YUCTHIX BEILIECTB.

Ymemo:
— HCII0JIb30BaTh MOJyYEHHbIE 3HAHUS JUISl OLIEHKH BO3MOXXHOCTU CTpPOUTENbCTBA HOBBIX ADC,
pacuera OpUEHTUPOBOYHBIX KAlIUTAIbHBIX 3aTPAT U SKCILTyaTal[MOHHBIX PACX0/10B;
— OLIEHMBAThH Pa/IMallMOHHYIO OMIACHOCTh PAJUOHYKJINIOB U MaTepUaOB;
— NpPUMEHATh 0a30BbI€ 3HAHUS B OOJACTH XMMHUU U TEXHOJOTUM MaTepuajoB COBPEMEHHOM
SHEPreTUKU JUIs pEeUIeHUs] KOHKPETHBIX 3aJad M COBEPIIEHCTBOBAHUSA 3KCILTYaTHPYEMBbIX
TEXHOJIOTUYECKUX CXEM;
— BBIMOJIHATh PACUYETHHIE OLIEHKUM OCHOBHBIX XapaKTEPUCTUK, NMPUMEHSEMBIX B TEXHOJIOTHH
MaTepHUaJIOB COBPEMEHHON IHEPTETHKHY;
— OIpeAensaTh TPeOOBaHMS K MCIOJIb3yEMbIM pabOuMM BEIIECTBAM U  ONTUMAJIbHBIE YCIIOBHUS
OCYILIECTBJICHUSI IPOILIECCOB, MPUMEHSEMbIX B TEXHOJOTMM MaTepUalOB COBPEMEHHOM
SHEPreTHKU;

Braoemy:
— OCHOBHBIMHM TEXHOJIOTUYECKUMH CHOCO0aMU IepepadOTKH YpaHCOJEPXKAIIETro ChIpbs, €ro
BBIICJICHUIO M 0GOTAIIEHHIO 10 m30Tomy = U;
— HaBBIKAMH pacueTa J103bl B padounX MOMEIIEHUAX U JO30BBIX HArPY30K HA EPCOHAIL.
— OCHOBaMH BbIOOpa OTAENBHBIX CTAUN M PAMOHAIBHBIX TEXHOJOTUYECKUX CXEM IOTYy4EHUs
MaTepHUaJIOB COBPEMEHHON IHEPTETUKHU, COUETAHUS UMEIOUINXCS U CO3/1aHUE HOBBIX CXEM;
— HaBBIKAMU PACYETa, CPAaBHUTEILHOM OLIEHKH U MOMCKA ONTUMAJIbHBIX MapaMeTPOB MPOLIECCOB,
MPUMEHSIEMbIX B TEXHOJIOTUN MaTepUaioB COBPEMEHHOM 3HEPTeTUKY;
— OCHOBAMH aHaju3a COBPEMEHHBIX TEHJCHLIMH B TEXHOJIOTMM MAaTepUaloB COBPEMEHHOI
SHEPreTHUKU

3. KpaTkoe conep:kaHue TUCUMILIHHBI

Mopayasb 1. BBeieHue B TEXHOJIOTHIO MaTepUaI0B COBPEeMEHHOI IJHepreTHKH

1.1. OcHOBHBIE MOHSATUS ATOMHOM SHEPTreTUKU

[IpousBoacTBO ANIEKTPOIHEPTUH Ha TEIJIOBBIX JNEKTPOCTAHLIMSIX,
TUAPODJIEKTPOCTAHIUAX M aTOMHBIX  anekrpoctaHiusx (ADC), uX CcpaBHEHHE IO
HSKOHOMMUYECKHUM M 3KOJIOTHYECKUM MOKa3aTeNsIM. SaepHble SHEepreTu4eckiue yCTaHOBKU — TUIIBL,
XapaKTePUCTUKH, TMPUHLUUIHUAIBHBIE CXEMBbl, MEPCIEeKTHBBl HCIOJIb30BaHUS.  SnepHbIit
tormuBHbIN 1K (ATL[) — ocobenHoctn TexHonorui pasznuunbix craguit SATLl, otpaciam
mpoMBbIIUIEHHOCTH, oOciyxuBawomue SATL, Bemymas ponp xumuyeckor texHosoruu B ATL,
Borpocsl 3kosioruu B ATLL. Jemssmmecs marepuansl. KOHCTpyKIHMOHHBIE MaTepuaibl UL
aTOMHOM 3HEpPreTuku. B3aumonencTBue N3Iy4eHU ¢ peakTOPHbIMU MaTepuanamu. TexHOIorus
U IpUMEeHeHHe o0oraeHHoro ypana. OCHOBHBIE BU/IbI S/IEPHOTO TOILJIMBA.

1.2. OO0pamenue ¢ paJdOaKTUBHBIMU OTXOJaMH M BOIPOCHl  paJAMALIMOHHOU
0e30MacHOCTH

[TepepaboTka otpabortaBmiero siaepuoro Tormsa (OST) m MOBTOpHOE HCMOJIB30BaHUE
nemsiimuxcss MarepuanoB. OOpamienune ¢ pamroakTuBHBIME oTxomamu (PAQO). BosznelictBue
npeanpusatuil ATL] Ha yenoBeka u okpyxarouryro cpeny. bezomacnocts npenmpusituin ATLI
Konuenuuu 6e3omnacHoro peakropa. MexxayHapoHOE COTPYIHUYECTBO B AaTOMHOM SHEPIE€TUKE.

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

2.1. IlpuMeHeHune paJuOHYKIMIOB U OOIIME 3a/1a4M paAuallMOHHON 6€30IacHOCTH

Panuonyknunel u aromHas sHepreTuka. OTKpeITHE paAMOaKTUBHOCTU. Peakuuu neneHus
PaIMOHYKIIMIOB U SIAEPHBIN peakTop. SAnepHas sHepreTrka. B3zaumMoaencTBue HOHU3UPYIOLIETO
U3JIy4YeHUsl C BEIIECTBOM. PanuanuoHHas XWMHS, KaK 4YacTh XUMHH BBICOKMX DSHEPrui, ee
3amaun. OOmMe 3agaud paAvallMOHHOM Oe3omacHOCTU. EcTecTBEHHBbIE M HCKYCCTBEHHbBIE
pamuonykinuael (PH) B okpyxatomieit cpeae. OTKpBITbIE M 3aKPBITbIE UCTOYHMKU H3IYYECHHUS.
Paguanyonssiii (oH M BKJIaJ B HEro PA3IMYHBIX COCTaBISAIOLIMX. ATOMHAas SHEpreTuka U
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npoOieMa pauoakTUBHBIX 0TX0/10B. [IpoOaemMbl 0XpaHbl OKPYKAIOIIEH CpeJIbl.

2.2. NoHu3upyrolee U3JIydeHUe U €ro B3auMOJIECTBUE C BEIMIECTBOM

B3aumopneiicTBue 3apsyK€HHBIX 4YacTULl C BEHIECTBOM. BzaumopelcTtBue (QOTOHOB C
BEILIECTBOM. JI€TEeKTOpHI JUIsl pErUCTPalli U CIIEKTPOMETPUH allb(a-u3IydyeHusi, IEeTEKTOPbI AJis
peructpanuu 6era- U raMMa- u3iiydeHui. Jlo3uMeTpusi HOHU3UPYIOLIEr0 U3Iy4YeHUs — BHEIIHEE
U BHYTpEHHEe 00JyueHue Yes0OBEKa, SKCIIO3UIIMOHHAS J103a, MOIJIOIIEHHAs U SKBUBAJCHTHAS
703bl, TIOHATHE O JOMYCTUMBIX YPOBHSAX OOJIy4E€HMsI, J€TEPMUHUPOBAHHBIE U CTOXaCTHUYECKUE
abdexTsr, 1030BbIE  KOIPPUIUEHTHl PATUOHYKIHUIIOB, METOJABl OMNPENCICHHUS JI03bI B
nabopaTopum.

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

HopmupoBanue n030BOM Harpy3ku Ha 4enoBeka. [IpuHIMOBI paguanioOHHOW
6e3omacHocti. Hopmbl panmanuonHoit Oe3omnacHocTH. OOnydeHue nepcoHana. OCHOBHBIE
CaHUTapHble TMpaBwia oOecnedyeHus paananuoHHon Oe3omacHoctn OCIIOPB.  Pacuer
3¢ (eKTUBHONM MOIIHOCTH 103kl B Jaboparopun. OOinydeHue HaceneHus. Mepsl 10
orpaHuueHuio oOmyueHus HaceneHus. llpenenst no3 st Hacenenus. llpenensl rogoBoro
MOCTYIUIEHUs Juisi Bo3Ayxa M Bojabl. Ilonstue o0 ypoBHe BMemarenbcTBa. MeTobl
paZvallMOHHOTO KOHTPOJIs. 3alluTa NalMeHTa B SAepPHON MEIULIUHE.

2.4. OU3UKO-XUMHUYECKAs CTasI B3aUMOICUCTBHS U3TyUCHUS C BEIIECTBOM.

OcCHOBHbIE TOHSTHUS XUMHUM BBICOKMX DJHEPIMM — DJEKTPOHHAas aKTHUBAlMs,
BO30YXKJICHHbIE MOJIEKYJIbI, MOHBI, PaJMKaJbl, MOTJIOIIEHHAs 033, PaJuallMOHHO-XUMHUYECKUE
BBIXOJIbl, paJAMALIMOHHAS YYBCTBUTEIBHOCTb M CTOMKOCTb, pAAMOJIM3, KIAaCCH(PHUKALUSI
MOHM3UPYIOIINX  M3JIy4yeHUH.  DHEpPreTMUecKuid  CHEKTP  BBHIOMBAEMBIX  AJIEKTPOHOB.
Bo30yxnennsie yactuupl. [loBeeHNE 37€KTPOHOB B HEMOJSPHBIX M MOJSPHBIX MOJIEKYISIPHBIX
KUJKUX U TBEPJbIX Cpeaax.

2.5. PaauaninoHHO-XUMHYECKUE TPOOIIEMBI SIIEPHON SHEPIETUKH.

Pamnonu3 Boxpl. Pagmosin3 BOOHBIX pacTBOPOB. Pannosin3 OpraHM4ecKux BEIIECTB.
Jlo3uMeTpusi HOHUZHPYIOIIUX U3ITy4eHHUH.

2.6. PagroakTUBHEIE OTXO/BI.

CanuTtapHble npaBuia oOpamieHus ¢ paavoakTuBHbIMM — oTxoaamu  CIIOPO.
Knaccugpukanus PAO, cknaaupoBanue u cucrema nepepadotku PAO. Konaunuonuposanue
PAO. Bpemennoe u oxonuarenpHoe 3axopoHenne PAO. Pammanmonnas 6€30macHOCTH TPH
obparmenuu ¢ PAO.

Mopayasb 3. XumMnueckasi TEXHOJIOTHS PeAKHX 3J1eMEHTOB

3.1. Penkue anemMeHThl B COBPEMEHHOM SHEPTETHKE.

SnepHast sHepreTuka, €€ CbIpbeBOE OOECIeYeHHe, MHPOBOE HHEPronoTpediieHue,
OCHOBHbIE TeHJeHIMH. HanpaBineHus usmeHeHus 3HepronoTpeOiaeHus u npou3BocTBa. Penkue
AJIEMEHThl KaK TEOXMMHMYECKOE M TEXHOJOTMYecKoe MNOoHATHE. MuHepanbl M pyIabl PeaKuX
METaJJIOB, WX XapaKTePUCTUKH, IOATOTOBKA PYIAHBIX KOHILIEHTPAaTOB K IPAKTHUYECKOMY
UCIOJIb30BAHUIO. SlepHble U HesiepHble O0JAaCTH NPUMEHEHHUs JUTHS, Oepuiius, ypaHa,
LUUPKOHMS, radHUS U IPYTUX PEIKUX METAJLIOB.

3.2. TexHOJIOrUs U3BJICUYEHHUS] PEAKUX DJIEMEHTOB.

Pa3noxxenne pyaHbIX KOHLIEHTPATOB. MeTO/1bl BCKPBHITHS Py — BBICOKOTEMIIEPATYPHBIH,
BbIIIENIAYMBAHKUE, «Cyxue» MeToJpl. KOHLEeHTpupoBaHHE pEIKHX 3JIEMEHTOB M pa3/eieHHe
OJIM3KUX MO CBOMCTBAM PEIKUX 3JIEMEHTOB C UCIIOJIb30BAaHUEM METOJ0B SKCTPAKIUU U COPOLIHMH.
HNonoobmennast xpomatorpadus. IlpuHuunuanbHas cxemMa KOMIUIEKCHOW —nepepaboTKu
rpynnoBoro koHuneHtpara P33. TlonydyeHne MHAMBUAYaAJIbHBIX COEIMHEHUN DPEIKUX METAJUIOB
WM UX CMECEH B MPOMBIIIJIEHHOCTHU (TEXHOJOTUYECKHE CXEMBbI).

3.3. [Ipou3BoACTBO M paiHUPOBAHKHE METAIIOB M CIUIABOB, IIPOU3BOJICTBO MU3CIIUNA U3
HUX.

CreneHp 4YUCTOTHI SACPHBIX MATEPUAJIOB, IOJIYYEHHUE TBEPIAbIX COECIUHEHHUH peaKux
METAJJIOB. DJIEMEHTHI, MOJXOMASIIME JUIsl HCIOJIb30BAHHUS B KAuyeCTBE KOHCTPYKIIMOHHBIX
MaTtepuajoB B sIAEpHOM peaktope. Heltponnsie siapl. HeoOxomumas cTeNneHb OYMCTKH
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(momyctumble coaepkaHus). MeToapl OYMCTKH - OcaxaeHue, Kpuctaumzanus. CrocoObl
apduHaKHONU OUUCTKHU ypaHa. [lepokcunnas, kapOuaHass OUMCTKU, SKCTPAKIMOHHBIN appuHax.
HocrounctBa u Henoctatku. MoaunHoe paduHUpoBaHHME LUPKOHMS. YucroTra 3jeMeHTa B
UCTOpUU YypaHa u UupkoHus. [losyueHue peakux MeETalIOB B CBOOOJHOM COCTOSHUH.
Meramiorepmust U dnektpoin3. O6paGoTKa peaknx MeTamioB. MomaumaHoe padHHHpOBaHHE,
MTOPOIIKOBAsi METAJUTYPrusl U IJIaBKa.

MonayJnb 4. TexHoorusi 0060 YMCTHIX BelIECTB

4.1. Beegenue B TEXHOJIOTHIO 0CO00 YUCTHIX BEIIECTB.

CriocoObl BbIpaK€HHs CTENEHU YUCTOTHI BellecTB. [[OHATHSA «MUKPOTIPUMECH) U «0C000
guctoe BemecTBo» (OCYH). CoBpeMeHHBIN JOCTUTHYTHIA YPOBEHb YHCTOTHI BeliecTBa. Briusaune
BHEILIHUX 3arpsi3HEHUN Ha Mpolecchl INyOOKoM ouucTku BemiecTBa. [loHsTue koadpdunueHTa
WHTCHCUBHOCTH OYMCTKHU. Juddy3nonHas mojens 3arps3HEHUs W3 BHENIHEr0 HCTOYHHUKA.
Mopnenb NOCTYIUIEHUS TNPUMECH W3 BHEIIHEr0 HCTOYHUKA 110 MEXaHU3My pacTBOPEHMSL.
Knaccudukanuss mMeronoB riay0okod ouucTKH BemecTB. OO0mas XapakTEpPHCTHKAa METOJOB
rJ1yOOKON OYMCTKHU BEIIECTB.

4.2. XuMH4€ecKre MeTO/Ibl MOIY4YE€HHs 0CO00 YUCTHIX BEILIECTB

OcHOBHBIE BapMaHTHl XUMUYECKUX METOJIOB M OIICHKA MX MPEEIbHBIX BO3MOXXHOCTEH.
CyIIHOCTh XUMHUYECKUX TPAHCHOPTHBIX peakuuil. [lepeHoc BemiecTBa MOTOKOM ra3a-HOCUTEIS.
[Tepenoc BemecTBa MosiekysipHoi nuddysueit. [lepenoc BemecTBa MOCPEICTBOM KOHBEKITUH.
[IpenmyiecTBa U HEAOCTATKU XMMHYECKUX METOJIOB MOJIy4Y€HUSI 0COO0 YUCTHIX BEILIECTB.

4.3. OU3MKO-XMMUYECKHE METOAbI IOJIYYEHHs] 0CO00 YHUCTHIX BEIIECTB

JuCTHIUISIIMOHHBIE METOAbl. PekTudukanus Kak MeTOJ TIyOOKOW OYMCTKH BEIIECTB —
TEOPETUYECKUE OCHOBBI PEKTU(UKALNN pa30aBIE€HHBIX PaCTBOPOB, OCHOBHBIE XapaKTEPUCTUKH,
anmnapatypHoe o(GOpMIICHHE, BIMSHHE 3arpsi3HSIONIEr0o JEHCTBUS MaTepuala amnmnapaTypbl Ha
rIIyOWHY OYMCTKH BEILIECTB, MOJIEKYJISIpHAs AUCTUJUISILIMS, TEXHOJIOIMUECKUE CXEMBbI MTOJIy4YeHUs
BemecTB OCY. [losryueHue ra3oB BbICOKOW YUCTOTHI METOJIOM KPUOT€HHON pEeKTU(PUKAIIY.

ANCOpOLIMOHHBIM METOJ] — TEOPETUYECKHME OCHOBBI pa3JelIeHHUs CMece MeTOJ0M
aacopOuuu, pacyeT JIWHAMUKHU aJcopOLMM MHUKpONpHUMeced MpH IIIyOOKOH OYHCTKE,
ancopOeHThl, MCIOJIb30BAaHUE METOJAa IpPU IIYOOKOH OYHCTKE BEILIECTB, TEXHOJIOIMUYECKHE
CXEMbI IITyOOKOM OYMCTKH ra30B B MpOIeccax MPOU3BOJCTBA JIETKUX U30TOIOB.

HNonoobmennbiit mero. TeopeTrueckue OCHOBBI pa3/elieHusl CMECe MEeT0/10M MOHHOTO
obmena. OOmuMii MOIX0/T K CHHTE3Y HOHOOOMEHHBIX cMOJI. MoHOOOMEHHAs! TEXHOJIOTUSI OUUCTKH
BOJibl. [IpUHIMMMANBHBIE OCHOBBI TEXHOJOTHU OYHCTKUA >KUJKHX PAJMOAKTUBHBIX OTXOJOB
METO0/I0M HOHHOTO OOMEHa.

Kpucranmnuzanmonneie metoapl. PU3MKO-XMMHUYECKHME OCHOBBI MeTona. HopmanbHas
HampaBJIEHHas KpuUcTaulM3alus. MHOrokpaTHas HamnpaBlieHHas KpUCTauiM3alus. 3O0HHas
nepekpucrainzanus. OOmui aHaau3 TEXHUYECKUX CPEICTB U METOJ0B 30HHOW IJIaBKU MPHU
MIPOM3BOJICTBE TYrOIJIABKMX W XMMUYECKH aKTHUBHBIX METAJJIOB JJII COBPEMEHHON SHEPTeTUKH.
OCHOBBI TEXHOJIOTHH 3JIEKTPOHHO-TY4€BON 30HHOMU IIJIaBKU UPKOHHUSL.

Monayasb 5. TexHoJiorusi u30T0N0B

5.1. Pa3zgenenue M30TOoNOB METOAOM PEKTHU(PHUKALIUH.

Pexktuduxanus Bojapl Kak crnoco0 pazfeneHus u30TonoB. OOIIHOCTh U pa3iinyve B
3a/layaX KOHLIEHTPUPOBAHUS H30TONOB BOJIOpoJa U Kuciopoga. OcoOeHHOCTH BaKyyMHOM
pextudukauuu Boabl. HuskoremneparypHas pektuduxanus CO wMeTaHa Kak CrocoObl
pazzesieHuss MU30TOIOB Yriepoja; pa3/ieleHHue U30TONOB a30Ta M KUCIOpoJa peKTu(duKanuen
NO; pasnenenue wuzoTonmoB ©Oopa pektuduramuerr BF;. OcoOeHHOCTH  TEXHOJOTHH,
annapatypHoe o(opMIIEHUE, TEXHOJIOTMUYECKUE CXEMbl, IPOU3BOJACTBEHHbIE YCTAHOBKHU.

5.2. Pa3zgenenue M30TONOB METOJOM XMMHUYECKOIO M30TOIHOTO OOMEHa.

Oco0OeHHOCTH MeTOJ]a XMMHMYECKOTO M30TONHOro obmeHa. PasneneHue H30TONOB B
CUCTEMaX <GKUIKOCTb-Ta3» Ha IpHUMepax TEXHOJIOTUHU pa3fesieHusl M30TOINOB yriepoja, a3oTa,
Kuciaopoaa, Oopa W KpeMHusa. PasneneHue M30TONMOB B CHUCTEMAX <« OKHAKOCTb-)KHJIKOCTB» —
amMalbraMHbIl CHOCO0 pa3/eneHus] M30TONOB JIMTHUS, Kajus, Kajiblus, MarHus. Pasnenenue
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M30TOIMOB METOJOM B CHCTEMax KUAKOCTh-TBEepAas (a3ay Ha MpuUMepax pasesiCHHs] H30TONOB
azora U Oopa. OCOOEHHOCTH TEXHOJIOTHH, ammapaTypHoe OQGOpMIICHHE, TEXHOJOTUYECKUE
CXEMBI, TIPOU3BOJICTBEHHBIE YCTAHOBKH.

5.3. Paznenenue n30TONOB BOAOPOIa

Pa3nenennie wu30TOMOB BOAOpPOJAa METOJAOM peKTU(UKALIMM — KOHLEHTPUPOBAHHE
JIeUTeprss METOAaMU PEKTH(PHUKAIMKA BOJBI, PEKTH(PHKAINNA aMMHAKa, HU3KOTEMIIEPATypHOU
pekTuduKanuu Boxopoa. PazneneHre M30TONOB BOJOPOJA METOJIOM XHMHUYECKOTO OOMEHa B
CHCTEMaX «BOJA-BOJIOPOMA», <OKHIKHUH aMMHak — BOJOPOI», JBYXTEMIIEPaTypHBIM
CepOBOAOPOIHBIM  MeTO/IOM. (OCOOEHHOCTH TEXHOJIOTHH, anmnapaTypHoe oQOpMIEHHE,
TEXHOJIOTUYECKHUE CXEMBI, IPOU3BOJICTBEHHBIC YCTAHOBKH.

4. O0beM yueOHOMH THCHMILTHHBI

Buy yuebHoii paboTh Bcero Cemectp
5 7 8 9
3E |Axan.| 3E |Axkan. | 3E |Axkan. | 3E | Axan. | 3E | Akan.
4. 4. 4. 4. 4.

QEMETIEEIIRET | o | e | g 72 6 | 2106 | 6 | 216 | 8 | 288
JACITUIIIHHEL
KonrakTHas pabdora
— ayJIUTOPHBIE 839 | 302 | 0,89 32 2,5 90 2,5 90 2,5 90
3aHATHS:

4,445
Jlexuuu 160 | 0,445 16 1,33 48 1,33 48 1,33 48
Hpaxriieckue 3,045 | 142 [0445| 16 | 1,17 | 42 | 1,17 | 42 | 1,17 | 42
3arstus (113)
Camoctosreabnast | 1o 6| 385 | 111 | 40 | 25 | 90 | 25 | 90 | 45 | 162
pabGora
KonraktHas
CaMOCTOSITENIbHAS 0,2 0,2 - - -
pabora 10,61 1,11 2,5 2,5 45
CaMocTosATENIbHOE
M3y4YEHHUE Pa3aeiioB 381,8 39,8 90 90 162
JUCLUIIJIMHBI
Bujabl KOHTpOJIA:
3auer + +
DK3aMeH 1 36 1 36 1 36
KonrakTHass padoTa
- NMPOMeKYTOUYHASI 1,2 0,4 0,4 0,4
arrecranus 3 1 1 1
Toaroroska k 106,8 35,6 35,6 35,6
IK3aMeHy.
Buzx utorosoro 3auger DK3aMeH DK3aMeH DK3aMeH
KOHTPOJISA:
Buy yuebHoii paboTs Bcero Cemectp

5 7 8 9
3E |Actp.| 3E |Actp.| 3E |Actp.| 3E | Actp.| 3E | Actp.
4. 4. 4. 4. 4.

Obmas IpyoEMKOCTE | 5y | 594 | o 54 6 162 6 162 8 216

JIUCIUATLIAHBI

KonrakTHas padora

— ayAUTOPHbIE 8,39 | 226,5| 0,89 24 2,5 67,5 2,5 67,5 2,5 67,5
3aHATHS

Jlexuywn 4,445 | 120 | 0,445 12 1,33 36 1,33 36 1,33 36
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[IpakTHueckue

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

CaMocTosATeIbHAA

pagora 10,61 [286,5 | 1,11 | 30 | 2,5 | 675 | 25 | 67,5 | 4,5 |121,5

KonraktHas
CaMOCTOSITEeIbHAS 0,15 0,15 - - -

pabora 10,61 1,11 2.5 2.5 4,5
CaMOCTOATENBHOE

M3y4YEHHUE Pa3aeiioB 286,35 29,85 67,5 67,5 121,5
JUCLUIIJIMHBI

Bujbl KOHTpOJIA:

3auer T T

DK3aMeH 1 27 1 27 1 27

KonrakTHass padota
- NMPOMEKYTOYHAS 0,9 0,3 0,3 0,3
aTTrecranus 3 1 1 1

IMoaroroBka K 80,1 26,7 26,7 26,7
IK3aMeHy.

Buja urorosoro
KOHTPOJISA:

3auger DK3aMeH DK3aMeH DK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCHUIIMHbBI
«MeTobl AHAJTUTHYECKOT0 KOHTPOJISI B IPOM3BO/ICTBE MATEPHAJIOB COBPEMEHHOM
snepretukn» (b1.5.24)

1. Heab aucuumianHbl: cOpMUPOBaTh y OYIYIIEro CHENMAIUCTa JOCTATOYHO MOJHOE
MPEJCTaBICHHE O METOJAX AaHAJIUTUYECKOro KOHTPOJII B THPOU3BOACTBE MaTepUalioB
COBPEMEHHOM SHEPreTUKH C BBISIBJICHHEM €ro CHeHUGUKUA U1 psSAa TEeXHOJIOTHYECKHX
MIPOLIECCOB, TaKUX KaK PaJUOXUMHUYECKOE MPOM3BOJCTBO, MOJYYE€HHE H30TOMHOOOOTaleHHON
MPOJIYKIIMH, 0COOO0 YUCTBIX BEILIECTB, TEXHOJIOTUS PEIKUX DJIEMEHTOB.

2. B pesyabrare wu3y4YeHHs] IUCHUIUVIMHBI O00Oy4YalolIUiici 1O MporpamMmme
CIEeNMATUTETA JOJI/KEeH:

001a0amp CAEAYIONTUMHA KOMIIETEHITUSIMHA

— CHOCOOHOCTh HCII0JIb30BATh MAaTEMaTUYECKHE, €CTECTBEHHOHAYUYHbIE U WH)KEHEpPHBIE
3HAHMS JUIsl pelieHus cBoeil nmpodeccuonanbHoi aearenbHoctu (OIIK-1);

— CHOCOOHOCTh MPO(PECCHOHANBHO HCIOJIb30BaTh COBPEMEHHOE TEXHOJIOTMUECKOE U
aHaJIUTUYECKOe OOOpyIOBaHUE, CHOCOOHOCTh K IIPOBEICHUIO HAy4YHOTO HCCIEIOBaHUSA H
aHaJIM3y MOJIy4YEHHBIX MpU ero npoBeaeHuu pe3ynbraron (OIIK-2).

— CIIOCOOHOCTh aHAIU3UPOBATh TEXHOJIOTMUYECKUH MPOLECC, BBISBIATH €0 HEIOCTATKU U
pazpabaTbiBaTh MeponpusaTUs 1o ero cosepuieHcTBoBanuio (I11K-3);

— CIIOCOOHOCTh CaMOCTOSATENBHO BBINOJHATH HCCIEJOBAaHUS C HCIOJb30BaHUEM
COBPEMEHHOU ammapatrypbl 1 METOJIOB MCCIEAOBAaHUS B 00acTH 00BEKTOB MPOdhecCHOHATBHOM
NESTeIbHOCTH, IPOBOAUTH KOPPEKTHYIO 00pabOTKy pe3ylbTaToB U  YCTaHaBIMBATh
anexkBaTHocTh Mojenent (I1K-10);

—  CIIOCOOHOCTb  YNpaBJATh  JIEHCTBYIOIIMMM  TEXHOJOTMYECKMMH  IpOLIECCaMH,
o0ecreunBarOIMMH BBIITYCK IPOIYKIIMH, OTBEYarolle TpedoBanusaM ctanaapToB U poiHka (I1K-
15);

B pe3ynbraTe u3ydeHus: AMCUUILIIUHBI CTYCHT JIOJIKEH:

3nams:

— crneunduKy NpOBEJEHUs aHalM3a MaTepHaloB COBPEMEHHON SHEPreTUKU C Y4eTOM
[IpeIBAPUTENILHOM MOArOTOBKU MPOObI M MeIaouuX GakTopos;

— TEOpPETHYECKHE OCHOBBI, OO0JacTH MNPUMEHEHHS, BO3MOXHOCTH, OrPAHUYCHUS
HCII0JIb30BaHUS Ka)KJIOTO METO/1a JUI aHalu3a MaTepralloB COBPEMEHHOM dHEPreTHKY;

Ymemo:

— OCYIIECTBIISAITh BBIOOpP ONTHMAJILHOTO METOAA JUIsl pPELICHUS KOHKPETHOW 3aiadyu
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OTIpeJIeNIEHNUs] COCTaBa BELIECTBA IIPU aHAJIM3€ MaTepUaIoB COBPEMEHHOMN YHEPIreTHKH;

— TPOBOJUTH pacyeT CcoCTaBa AaHAIM3UPYEMOTO BeEIIeCTBa IPH HCIOJIb30BAaHUU
Pa3IMYHBIX METOJIOB C YUETOM CHELM(PHUKU aHAIN3a MAaTEPHAIOB COBPEMEHHOM SHEPTeTHKY;

Braoemy:

— HAaBBIKAMU CTATUCTHYECKON 00pabOTKM pe3ylbTaTOB aHAlIM3a C YYETOM CHELH(PUKU
MpPEeIBAPUTENbHON  TMOATOTOBKM MpOOBI, CIy4alHOM M  CHUCTeMaTH4ecKod MpuOOpHOii
MOTPEIIHOCTH, 00JIACTH ONPEEIIIEMbIX KOHIIEHTPALIU;

— HaBBIKAMM OIpeAeNeHUus M Yydera (HAaKTOPOB, BHOCSIIMX OCHOBHOM BKJIaJ B
MOTPEIIHOCTh AHATIN3a;

— METOJaMU TIPOBEACHUS HKCIEPUMEHTAa C IPUMEHEHUEM COBPEMEHHOM Hay4yHOMU
anmapaTypsl, aHalli3a 1 00pabOTKH PE3yIbTaTOB IKCIIEPUMEHTA.

3. KpaTkoe conep:kaHue TUCUMILIAHBI

Moayas 1. Puzuko-xuMuyeckue MeTo/Ibl AHAIM32 H30TOIOB U 0C000 YHUCTHIX BELECTB.

1.1. Crarucruyeckass o0paboTKa pe3yiIbTaTOB U METPOJOTMYECKHE XapaKTEPUCTUKU Ha
IIpUMepe METOJIOB aHaJIM3a U30TONOB U 0c0o00 uncThix (OCY) BerecTs.

B nannom pasznene paccMaTpuBarOTCS METOJbl CTaTUCTHUECKOM 00pabOTKM aHalu3a Ha
IpUMepax aHajlu3a H30TOIMHOTO COCTaBa BEUIECTB W HCIIOJIB30BAHME JIOTapU(MUYECKOTO
pacmpeeneHus nmpu 00paboTKe pe3ynbTaTOB aHaM3a 0CO00 YUCTHIX BemecTB. [I[puMeHnTensHO
K a”anu3y uzoronoB M BemiectB OCUY paccMaTpuBarOTCsl METPOJIOTMUECKUE XapaKTEPUCTHKU
METO/I0B BBITIOJHEHUSI U3MEPEHHM, COCTABIISIIOIINE TOTPEIIHOCTEN M CIOCOObI X OLIEHKH, B TOM
4lClie YyBCTBUTEIBHOCTD U IIPEJIeNl OOHAPYKEHUS KaK BaKHEUIINE XapaKTEepPUCTUKUA METOAa ITPU
aHaJIM3e U30TOMHOIO COCTaBa U 0COO0 YHCTHIX BELIECTB.

1.2. Mertoasl aHanu3a 0co00 YHCTHIX BEIIECTB.

Pazgen mocesimen wm3ydenuio cnenuduku  aHamusza BemectB  OCUY.  Metonbl
[IPEIBAPUTENILHOTO KOHIIEHTPUPOBAHUSI MUKPOIIPUMECEH KaK IpeaBapUTeNbHas CTaIusl aHAIU3a
0c000 uncThiX BemniecTB. CrocoObl MPUMEHEHHST HeN30UpaTeIbHbIX, SACPHBIX, KATATUTHICCKHUX,
CHEKTPAJIBHBIX U XpoMaTorpaduyecKkux METOJOB JJIsl aHalIu3a MHUKPOIpUMECE B BellecTBax
OCUY, a Taxxe.

1.3. Meroap! aHanu3a cTaOMIbHBIX U30TOIOB.

OcoOeHHOCTEN HCIIOIB30BAaHUS MACC-CIIEKTPOMETPUH, JEHCUMETPUH, HHTEPPEpOMETpUHU
U CIEKTPAJbHBIX METOJIOB JUIsl aHalli3a U30TOIHOro cocTaBa BemiecTB. [IoaHBIM M30TOMHBIN
aHaJIU3 BOJbI C HCIIOJIb30BAHUEM METOJa JBYX KOHCTAHT U KOMOMHAIMU JEHCUMETPUUECKOTO U
CIEKTPAJILHOTO METOJIOB.

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

2.1. OCHOBHbIE MOHATHUS AHAIUTUYECKOTO KOHTPOJISI B IPOU3BOACTBE PEAKUX JIEMEHTOB.

OcCHOBHbBIE TOHSATHSI AHATUTHUUYECKOTO KOHTPOJSI B IPOU3BOJACTBE PEIAKUX SJIEMEHTOB,
00BEKThl aHajau3a, OCOOEHHOCTH COCTABJIEHUS CXEM aHalli3a, BbIOOpa METOJOB aHalu3a,
[PEeBAPUTEIILHON TMOATOTOBKM P00, COJEep)KalluX peaKkue MeTauibl. ATTECTOBAaHHBIE
METOJMKH aHajgu3a OOBEKTOB IMEPEpadOTKH ChIpbS PEIKUX METAUIOB. BaXXHOCTh KOHTPOJIS
COJIep’KaHus MPUMECEH, BIMSIOMINX Ha MOTPEOUTENbCKUE CBONCTBA MaTEpUAIOB.

2.2. OCHOBBI MUHEPAIOTUIECKUX HCCIICTOBAHMIA.

OcCHOBHbIE IPUHILIMIIBI U METO/IbI TPAHYJIOMETPUUECKOr0o aHaian3a. OnTH4ecKue CBONCTBA
MaTepuaJoB M METOJbl HUX UCCIEJOBaHUS (CBETOBas M PEHTTEHOBCKas MHUKPOCKOIIUS;
ONTHUYECKas U JIOMUHECLEHTHas crieKkTpockonus). MccienoBanue cTpyKTypbl MUHEPAJIOB, Pyl U
MPOJIYKTOB UX MEpepadOTKH (OCHOBBI PpEHTTEeHO(Aa30BOT0 aHATN3a, JEKTPOHHON MHKPOCKOIIHH,
nH(ppaKpacHO! CHEKTPOCKOIHUN).

2.3. OcoOeHHOCTH aHATTMTUYECKOTO OTIPEICTICHUS PEAKUX METAIIOB.

OU3UKO-XUMHUYECKHE METOJIBI OTIPEACTICHUS JTUTHA. XUMUYECKUEe U (PU3UKO-XUMHUIECKUE
METO/Ibl OIpEAETCHUs] peaKo3eMenbHbIX 3eMeHToB (P3D). Metoasl onpenenenus LUUPKOHUS,
radHus, HUOOUS, TaHTAIA U ypaHa.

Moayas 3. Xpomarorpagusi H XpPOMaTo-MacC-CIEKTPOMETPUS B aHaJuU3e
MaTepHaIoB COBPeMEHHON IHePreTHKH

3.1 Xpomatorpaduueckue METO/Ibl B aHAJIN3€ MaTePHAIOB COBPEMEHHOM 3HEPT€TUKU.
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O6mHOCTF M crenuduka MPOIEeccOB XpoMaTorpaduyueckoro aHajiu3a MaTepuajoB
COBpPEMEHHOM »sHepreTuku. Teoperndyeckue ocHOBBI Xpomarorpaduu. IlpeamoarotoBka u
CUCTeMbl BBOJa o00Opa3LoB Npu XpomarorpapuueckoMm aHanuze. KauecTBeHHBIH ra3zo-
xpomaTtorpauueckuil aHanu3. OKCKIIO3MOHHas Xpomarorpadus. KuaxkocTb-KUAKOCTHAsS
(pactpenenurenbHas) XxpoMarorpadus. CBepXkpuTuueckas QirongHas xpomarorpadus.

3.2. Macc-ciekTpoMeTpuss M XpOMaTO-Macc-CHEKTPOMETpHsl KaKk METObl aHalu3a
MaTepHaIoB COBPEMEHHOMN SHEPTETUKH.

OcoOeHHOCTH NPHUMEHEHUS METOJO0B HWOHM3AIMM U1 IOJYyYEHHs] MacC-CIIEKTPOB
MOJIEKYJISIPHBIX MOHOB U M3YyY€HUS BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN pa3InYHOW MPHUPOJIBI.
Ou3nyeckue OCHOBBI METOJAa MacC-CHEKTPaJbHOTO pacraja OpPraHu4YecKUX COEAMHEHUH B
peXHUME AIEKTPOHHON MOHM3auuu. [IpMHIMIIBI U TpueMBbl onpeaeseHusl 00J1aCTH MOJIEKYIISIPHO-
MaccoBoro pacnpezeneHusi. [loHATHE «OCKOJOYHBIE UM  XapaKTEPUCTHUECKUE HOHBD».
du3nyeckue OCHOBBI Macc-CHEKTpalbHO pacnajna. [loHsTe MeracTaOWiIbHBIE HOHBI U
MPUHIMIBI UX 00pa3zoBaHus. OCHOBHBIE MpaBUiIa U MOJXOAbI K HHTEPIIPETALIMM MacC-CIIEKTPOB.
Pacyer wu30TONMHONM wacTOThl coenuHeHui. Meton Macc-pparmeHTtorpadguu U pPEKUM

MOHUTOPHHTA 33JIAaHHBIX HOHOB. Macc-CIEKTPOMETPHS BEICOKOTO Pa3pelieHuUs.

4. O0beM yueOHOM THCUMILIUHBI

Bua yueOHo# padoThbl Bcero Cemectp
7 8 9
3E Axan. 4. 3E Axan. 4. 3E Axan. 4. 3E Axan.
q,
OO6mas TPy 0eMKOCTb I CLUTUTHHB! 13 468 4 144 4 144 4 144
NomTaKTIAR aGoa — ayAuTOpHble 534 | 192 1,78 64 1,78 64 1,78 | 64
Jlexunn 2,67 96 0,89 32 0,89 32 0,89 32
Ipaktuueckue 3austus (113) 2,67 96 0,89 32 0,89 32 0,89 32
CamocTosiTe/ibHasi paboTa 6,66 240 2,22 80 2,22 80 2,22 80
KoHTakTHas camocTosTenbHas paboTa 0,4 0,2 0,2 -
6,66 2,22 2,22 2,22
E:gd]f:;ﬁ::?woe U3YUCHHE Pa3JIeIIOB 239,6 79,8 79,8 30
Buabl KOHTpOJIS:
3auer - - + + + T+ _ B
3auer ¢ OLEHKOH - - - - - - - -
Ok3aMeH - - - - - - 1 36
KoHnrakTHas padora 0.4 0.4
NMPOMEKYTOYHAS aTTeCTalusd 1 1 ?
IloaroroBka K IK3aMeHy. 35,6 35,6
Buj HTOroBOro KOHTPOJIS: 3auer 3auer IK3aMeH
Bua yueOHo# padoThl Bcero Cemectp
7 8 9
3E Actp. u. 3E Actp. u. 3E Actp. u. 3E Actp. u.
O01wast TPyZ0EMKOCTb ¥ CLIMILIMHBI 13 351 4 117 4 117 4 117
i“ﬂ';i‘;‘;”a" paboTa — ayiuroprrie 5.34 144 1,78 48 1,78 48 1,78 48
Jlexunn 2,67 72 0,89 24 0,89 24 0,89 24
IIpaktuueckue 3ansarus (I13) 2,67 72 0,89 24 0,89 24 0,89 24
CamocTosiTe/IbHast padoTa 6,66 180 2,22 60 2,22 60 2,22 60
KonrtakTHasi camocTosiTesibHast pabora 6,66 0,3 2,22 0,15 2,22 0,15 -
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CaMOoCTOATEIbHOE U3yUYeHUE Pa3ieioB 179.7 59.85 59.85 2,22 60
JUCIHUTIIIMHBI

Buabl KoHTpOJIS:

3auer - - + + + T+ _ B

3ayer ¢ OleHKOoM - - - - - - _ _

DK3aMeH - - - - - - 1 27
KonTakTHas padora - 03 B B B B 03
MPOMEsKYTOYHAST ATTECTAIMS 1 1 ’
IloaroroBka K K3aMeHy. 26,7 - - - - 26,7
Buj HTOroBOro KOHTPOJIS: 3auer 3auer IK3aMeH

AHHOTanus padoyeil NPorpaMMsbl AUCHHUILIMHBI «3aKOHOAATEIbLCTBO B 00/1aCTH

HCIO0JIL30BAHUSA ATOMHOK IHEPIrum»
(B1.B.25)

1. Heab AUMCHMIVIMHBI — CTYAEHT HpUOOpETeT 3HaHUSA 3aKOHOB P®, koTophbie
omnpenensitoT TpeOOBaHMS K OpraHM3allid M BEIECHUIO IMPOU3BOJCTB ATOMHBIX TOILIUBHBIX
[IUKJIOB, a TaKXe JPYTrUX 3aKOHOB M HOPMATHUBHBIX aKTOB, B KOTOPBIX OIMPECICHBI TPEOOBAHMS
OpraHu3aluy MPOU3BO/ICTB.

2. B pesyabrare wu3ydyeHusi AUCUMILIMHBI OOy4YalOlMiicd 1O MporpamMme
CIEeNNATUTETA J0JI/KEeH:
0b1a0amsb CIETYIONTUMHA KOMIICTCHITUSIMU
— CIOCOOHOCTBIO HCIIOJIb30BaTh HOPMATUBHBIE IIPABOBBIE aKThl B CBOEH IMpodeccroHalbHON
NESITETPHOCTH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K COOJIOJEHUIO TMpaB W OO0sS3aHHOCTEH
rpaxknanuna (OK-9);

— TOTOBHOCTBIO HCIIOJIB30BaTh JEHCTBYIOIIME HOPMATHBHBIE JIOKYMEHTBI B 00JacTH
paauanmoHHou u simepHoit 6e3omacHocTH (ITK-8).

3nams:

— OCHOBHBIE TIPUHITUIIBI POCCUMCKOTO W MEXITYHAPOIHOTO SIACPHOTO MpaBa U €ro NpUMEHEHHUS B
cdhepe IHEPreTUKH;

— KJIIOUeBbIe NMPpoOIeMbl o0ecrieueHrs 6€30MacHOCTH PHU UCIOJBb30BAHUU ATOMHOW YHEPIeTHKHU
B MUPHBIX IIEJIAX;

Ymemo:

— OPHUEHTHUPOBATHCS B MEXKIYHAPOJHO-TIPABOBBIX aKTaX, JOKTPUHE MEXIYyHAPOJHOTO U
HaIMOHAJLHOTO TIpaBa Mo ONPEACIICHHBIM pa3/ieiaM AUCIUIUIMHBL,

—  CIIOCOOHOCTh  OCYIIECTBJIATH MOAOOP HEOOXOAWMBIX HCTOYHMKOB W JOKTPHUHBI
MEXAYHApOJHOIO U HAIlMOHAIBHOIO [IpaBa 1o TEME;

Braoemy:

— CIOCOOHOCTBIO BBIACIUTH MEXKYHApOIHO-IIPaBOBbIE (HAlMOHAIbHbIE) MPOOIEMBbl, OOIINE U
YaCTHBIE MOJIXO/IbI TIPABOBOTO PETyJIUPOBAHUS U BBIIBUTH PABOBHIC TTPOOEIIHI;

— CTIOCOOHOCTHIO TIOHMMAHUSI OCHOBHBIX MEKTyHapOHO-TIPABOBHIX (HAIMOHAIBHBIX) MPABOBBIX
mpo6JieM B paMKax JaHHOM MPOOJIEMATHKHU U TIOIX0/I0B K X PEIICHUIO.

3. KpaTkoe conep:kaHue TUCUMILIHHbBI

1. ATOMHOe 32aKOHOATEIHCTBO KAK YaCTh JHEPIreTHYeCKOro 3aKOHOAATe/IbLCTBA.

1.1  OpranuzanvoHHas  CTPYKTypa  arOMHOTO  3HEPrONpPOMBIILUIEHHOTO  KOMIUIEKCA.
CoBpeMeHHOE COCTOSIHME aTOMHOM SHEPTeTHKU.

1.2 Tlpeamer, METOA ¥ OCHOBHBIE MPHUHIMITHI TIPABOBOTO PErYJIMPOBAHKS B 00JIACTH aTOMHOM
SHEPreTUKH.

1.3 ATOMHOE 3aKOHOJATENBCTBO KAK COCTABHAs YaCTh JHEPreTMUYECKOIO 3aKOHOIATENBCTBA
(Mexaynapomnbie oropopa PO B 06racTv MCNOBE30BaHMS ATOMHOW SHEPIHH)

1.4 OO0mast XapaKkTepruCTHKa NCTOYHUKOB aTOMHOTO TIPaBa.

1.5 OcHoBHbIE TIOJTOKEHNS (heepaTbHOTO 3aKoHa «(O0 MCTIONH30BAaHUN aTOMHOM SHEPTHI.
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2. MexayHapoAHO-TIPABOBOE PeryMpoBaHNe B 00ACTH HCIOIb30BAHMSI ATOMHOI
3Heprum

2.1 KoHuBeHimsi B 00JacTH WCIIOJB30BAaHMS ATOMHOM SHEPrUM - ABTOHOMHAS CHCTEM
MEXTyHapOIHO-IIPABOBBIX HOPM: (pU3MUECKasi 3allliTa sIIEPHOTO MaTepuaia, OIoBeIleHHe 00 aBapuy U
IIOMOIILIb B CITy4ae sJICPHOM aBapyuyl WIN PaJMalMOHHON aBApUMHON CUTYALIUH, MEXKTYHAPOHASL CUCTEM
TpaXKIaHCKO-TIPABOBOM OTBETCTBEHHOCTH 32 SIJICPHBIN yIIepO

2.2 MAI'ATD — OCHOBHOW y4aCTHMK CHUCTEMbI KOHTPOJIS 32 UCIOJIHEHHEM MEXTYHapOIHBIX
KOHBEHIMH B c(hepe MUPHOTO MCIOJIb30BaHMsI AaTOMHON SHEPI UM

2.3 Marepuanet MAI'ATD kak HCTOYHMK TIPAaBOBOTO DEryJIMPOBaHUS B  OOJIACTH
WCTIOJNIb30BaHNHU aTOMHOW 3HEPIHH.

2.4 HaupoHanbHbIE JOKIAABI MO BBINOIHEHUIO 00sA3aTelIbCTB, BhITEKAOIMX 13 KoHBeHIMH B
00JIaCTH UCTIOJIL30BAaHMUS aTOMHOM SHEPIHH.

3. N'ocynapcTBeHHOe yrIpaB/ieHHe B 00/1aCTH HCII0Ib30BAHUS ATOMHOI YJHEpruun

3.1 Ilomomouns [lpesunenra PD, denepanpbHoro codbpanus, IIpaBurensctBa PP, opranos
TOCYIApCTBEHHOW BIIacTH CyObekToB P®D, opraHoB camoyrpaBieHHs B OOJACTH HCMOJIb30BAHUS
aTOMHOW SHEPIUU.

3.2 ®depepanbHble OpraHbl HWCIOJHHUTEIBLHON BJIACTH, OCYIICCTBISIOIIME YIPABJICHHE
HCTIOJIb30BaHNEM aTOMHOW 3HEPIHH.

3.3 l'ocynapcTBeHHas: KOprHioparysi 1o aTOMHOM sHepruun «Pocatomy noHoMouns, GyHKIMHA 1
BU/JIbI JIEATEILHOCTH.

4. TocynapcrBeHHOe peryMpoBaHHe 0€30IMaCHOCTH IIPH MCHOJb30BAHUU ATOMHOI
3Heprum

4.1 3aKOHOATEIBCTBO, PETYMPYIOIIEE SIISPHYIO U PAJIUAIIMOHHYIO 0€30T1aCHOCTh

4.2 Opranmzanysi Haa30pa 3a SJICPHON U PAAUAIIMOHHON OE30MTAaCHOCThIO, YIETOM M KOHTPOJIEM
STEPHBIX MaTepUasioB U (PH3UUECKOM 3aIUTHI SJIEPHBIX YCTAHOBOK

4.3 ®enepanbHbIe HOPMBI U TIpaBUiia B 00JIACTH aTOMHOM SHEPIHH, KaK NCTOYHHK ITPaBa B 9TOM
cepe nesTenbHOCTH

4.4 TIpaBoBoe peryarpoBaHue OOpaleHUs ¢ PAIUOAKTUBHBIMU OTXOAaMH. MEeXTyHapOIHbIE 1
HalOHAJIbHBIE MIPOOJIEMBI

4. O0beM yueOHOMH THCHMILIHHBI

Bunel yue6HOM paboTh B 3au. en. B ak.u.
OO0uiasi TPy10€eMKOCTb AUCHUIJIMHBI 110 Y4e0HOMY IUIAHYy 2 72
AyIUTOpPHBIE 3aHATHS: 0,9 32
Jlexuumonnsie 3anarus (JI13) 0,45 16
[TpakTnueckue 3anstus (113) 0,45 16
CamocrositesbHas padora (CP): 1,1 40
CaMOCTOSATETFHOE N3YUYCHUE PA3/ICTIOB JUCITUTUTMHBI 1,1 40
Buj koHTpoJIs: 3a4eT / IK3aMeH 3ayer
Buner yue6HOM paboThI B 3au. en. B actp.u.
OO0uiasi TPy10€eMKOCTb AUCHUIJIMHBI 110 Y4eO0HOMY TUIAHY 2 54
AyIUTOpPHBIE 3aHATHS: 0,9 24,3
Jlexumonnsie 3anstus (JI3) 0,45 12,15
[TpakTnueckue 3anstus (113) 0,45 12,15
CamocrositesbHas padora (CP): 1,1 29,7
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B JUCHUIIIMHbI 1,1 29,7
Buj KoHTpoJIs: 3a4eT / IK3aMeH 3a4eT

AHHOTANUA pado4yeil NPOrpaMmMbl AUCHUIIMHbBI
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«IKoHOMUKA siiepHOii oTpacan» (b1.5.26)

1. Ieap AUCHMIIMHBI: U3yYEHNE OCHOBHBIX TEXHOJIOIMH SIEPHOTO TOIUIMBHOTO IIMKIIA,
UX BIMSHUE Ha TEXHUYECKHE U AKOHOMHUYeckue mnokaszarenn ADC, METOJ0B pacyera LEeHbI
SJIEPHOrO TOIUIMBA, OCHOB IIEHOOOOpPA30BAaHUS B 3HEPIE€TUKE, OCHOB YIPABIICHUS INPOEKTaMH,
OCHOB aHaJIN3a KOHKYPEHTOCIIOCOOHOCTH aTOMHOM SHEPreTHUKU B CPAaBHEHUH C TPATULMOHHON U
AIbTEPHATUBHOMN SHEPrE€TUKOM.

2. B pesyabrare H3yYeHUS [AUCUMIUIMHBI OO0y4Yalluiics MmO mporpamme
CHEeNNATUTETA JOJI/KEeH:

001a0amp CAEAYIOUUMHA KOMIIETEHITUSIMH:

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

- COCOOHOCTh HAXOJIUTh OPraHU3AlMOHHO-YIIPaBICHYECKUE PEIICHUs B HECTaHJapTHBIX
CUTYallUsIX U TOTOBHOCTb HECTH 3a HUX OTBETCTBEHHOCTH (OK-8);

- CIOCOOHOCTHIO K oprann3anuu padoTs! nogunHeHHbIx (I1K-13);

- CHOCOOHOCTBIO K OILIEHKE TIOCJEACTBUNA INPUHUMAEMbIX OpPraHU3aLOHHO-
yhpaBiieH4ecKuX pemeHuit 1 ux ontuMuzanuu (I1K-14)

- CIIOCOOHOCTBIO K COCTAaBJICHMIO U aHAIM3y OM3HEC-IUIAHOB pa3pabOTKU U BHEAPEHUs
HOBBIX TEXHOJIOTHYECKMX IPOIECCOB, oOOpamieHuss ¢ o0bekTaMu MpodeccnoHanbHOM
NeSITeNIbHOCTH, BBIITYCKA U peall3allui KOHKYpEeHTHO criocoOHoi npoaykuuu (I1K-17).

B pe3ynbraTe u3yuyeHuss AUCUUIIIUHBI CTYJCHT JIOJIKEH:

3nams:

— TEHJEHIMU B CE€0ECTOMMOCTU 3JIEKTPOIHEPruH, IMOJYYEHHONW Ha 3IEKTPOCTAHIIMS
Pa3HbIX TUIIOB;

— OCHOBBI [TPOU3BO/JICTBA 3arOTOBOK U M3/EIUIN U3 KOHCTPYKIIMOHHBIX MaTepHaIOB

- BKJIJ Pa3IU4HBIX ()AaKTOPOB B CEOECTOMMOCTH deKTpodHepruu Ha ADC

Ymemo:

- NPOBOJUTH aHAIU3 AKOHOMUYECKON 3(PPEKTUBHOCTH AEHCTBYIOIIUX M CTPOSIIUXCS
ADC;

- IPOBEICHNUE TEXHUKO-I)KOHOMUYECKOTO aHaJIN3a OpraHU3aliy POU3BOICTBA OCHOBHBIX
MaTepHaJoB U aIapaTos;

- IPOBOJIUTH pacyeT ce0eCTOMMOCTH 1eKTposHeprun Ha ADC.

Braoemy:

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

- IPOBE/IEHUEM PIKOHOMUYECKUX PACUETOB.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI.

Monynsb 1. Onepretuka u ADC
DHepreTuyeckuil CeKTop SKOHOMUKH. Posib aTOMHBIX craHiui B SHepreTuku Poccum u mupa.
00630p saepHO-TOTUTMBHOTO 1MKIa P®D. SnepHpie MOITHOCTH Ha JCUCTBYIOMIHMX U CTPOSIIUXCS
SIEPHBIX SHEPrOOJIOKOB.

Monynsb 2. CtpykTypa 3koHOMUKH ADC
CymectByroue Mojenu peaktopoB. TommmBo u ero Buapl. Crnenuduka TEXHOJIOTHU U
omnpezensseMoil € 3KOHOMUKU OCHOBHBIX ctaauid STL[. OcHoBHBIE mOKa3aTenu sACpHOU
SKOHOMHKH. Ce0ecTOMMOCTh SJIEpHOM 3HEPruu, MOCTOSIHHbIE U MepeMeHHble 3arpatrbl. [lytu
cHkenust 3arpaT JTL[. CpaBHeHue 3aTpaT pa3IMdHbIX PEAKTOPOB.

Monyinb 3. CTOUMOCTb SIIEPHON IHEPTUU
DKCIuTyaTallMOHHBIE 3aTpaThl peakTopoB. BeiBog ADC u3 skcruryaranuu. CTOUMOCTH SAECPHOM
sHepruu. locymapcTBeHHble cyocuauu. CrTpaxoBaHHME U OTBETCTBEHHOCTb. Pacuer
cebectonmoctu siaepHoit sHepruu Ha BBP. Pacuer mpubsumn ot skcruryatanuun ADC. Pacuer
3arpar Ha co3ganue ADC. Pacyer 3arpar Ha BBIBOJ W3 3kciuyarauuu ADC. 3arpaThl Ha
YTHIN3aLHI0 0TX0J0B. CpOKU OKYIIaeMOCTH SIIEPHON IHEPTHUH.

4. O0beM yueOHOMH TUCHMILTHHBI
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. B B akagem.
Buner yue6HOM paboThI 3a4ETHBIX
gacax
SIMHUTIAX
OO011asi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4€0HOMY ILUIAHY 3 108
KonrTaktHas pa6ora (KP): 0,8 32
Jlekun 0.4 16
[Tpaktnueckue 3anstus (113) 0,4 16
JlaGopatopHbie 3aHATHUS YUeOHbIM NAAHOM He NPEOdYCMOMPEHbl - -
CamocrositesbHas padora (CP): 1,1 40
IK3aMeH IK3aMeH
Buja xkonTpoJis: 3a4er / Jk3aMeH R T 36
B
Bunpr yue6HO# paboThI 3a4ETHBIX B actporou.
qacax
SIMHUTIAX
OO01asi TPy10€eMKOCTh AUCIHUIIMHBI 110 Y4e0HOMY IUIAHY 3 81
KonrTaktHas pa6ora (KP): 0,8 21,6
Jlexuu 0.4 10,8
[TpaxTuueckue 3anstus (113) 0,4 10,8
JlaGoparopHbie 3aHATHUS YUeOHbIM NIAHOM He NPEO)YCMOMPEHbl - -
CamocrositesbHas padora (CP): 1,1 29,7
IK3aMeH IK3aMeH
Buj koHTpoOJISA: 3a4eT / IK3aMeH 1 27

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI

«PeakcanimoHHBIE METOAbI MCCIETOBAHUS pPaAHAIIUOHHO-XUMHUIECCKHUX ITPOLECCOB»

(51.B.27)

1. He.]'lb AUCHUIIJIMHBI — U3YYCHUC OCHOB PCIIAKCAIIMOHHBIX W PE30HAHCHBIX MCTOJ0B

HCCIICA0OBaHUA IMPOLUECCOB XUMHU BBICOKUX 3Hepr1/1171.

2. B pe3yabTare u3ydYeHHS UCHUIUIMHBI oO0yvyaloumiicssi 10 mporpamme

CHeHUATUTETA T0JIKEH:
0b1a0amsb CIETYIONTUMHA KOMIICTCHITUSIMU

CIIOCOOHOCTBIO HCHOJIb30BAaTh MaTeMaTUYECKUE, €CTECTBEHHOHAYYHbIE U WH)KEHEpPHBIE
3HAHMS JUIsl pelieHus 3a1au cBoelt mpodeccuonanbHoi aestenpbaoctu (OIIK-1);
CIOCOOHOCTBIO TPO(PECCHOHATIBHO MCIIOJIB30BaTh COBPEMEHHOE TEXHOJOTMYECKOE U
aHAIIMTHUYECKOE 000pYyA0BaHUE, CIOCOOHOCTBIO K MPOBEICHUIO HAYYHOI'O UCCIIEI0BaHMS
Y aHAJIU3Y MOJIyYEHHBIX MpU ero nposeaeHuu pesynbraton (OIIK-2);
CHOCOOHOCTBIO K  pa3paboOTKe IJJaHOB M NPOrpaMM  IPOBEIEHUS  HAy4yHO-
HCCIIEIOBATENIbCKUX pa3pabOTOK, BHIOOPY METO/IOB U CPEACTB PEIICHUs HOBBIX 33134
(TIK-9);
CIOCOOHOCTBIO  CAMOCTOSITEJIBHO — BBINOJHATH ~ UCCIEAOBAaHUS C  HCIOJIb30BAHUEM
COBPEMEHHOI ammaparypel M METOJOB HCCIEIOBaHUS B 00JacTM OOBEKTOB
npodeccuoHaIbHON JIEATEIbHOCTH, IPOBOIUTh KOPPEKTHYIO 00pabOTKy pe3yiabTaToB U
yCTaHaBIIMBATh afiekBaTHOCTH Mojeinei (I11K-10);
CIOCOOHOCTBI0 K 0€30MacCHOMY IPOBEJICHHUIO, KOHTPOJIIO, YCOBEPIICHCTBOBAHHUIO U
pa3paboTke paJualMOHHO-XUMUYECKUX TEXHOJIOIMYECKUX IMPOLECCOB C IMOJIyYEHUEM
HOBBIX WJIM MOJAU(DUIIMPOBAHHBIX MAaTepHaIOB ¢ yinydmeHHbIMH cBoiicTBamu (IICK-5.2);
3uamo:
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— (u3nueckue MNPUHIUIBI PE30HAHCHBIX U  PEJaKCalMOHHBIX METOJOB, oO0jacTu

npumenenus OI1P u SIMP.
Ymemo:

— perucTpupoBaTh U IMPOBOJUTH MaTeMaTHdeckyro 00paboTky crnektpoB OIIP TBepabix
00pa310B 1 BOJHBIX PaCTBOPOB, COAEPIKAIINX TapaMarHUTHbIE IIPUMECH,

— DOKCHEPUMEHTAIBHO OIPEAEIATh AIEKTPOIPOBOAHOCTh PACTBOPOB KOHTAKTHBIM H
OECKOHTAaKTHBIM METOJIOM, ONIPEAEIIATh BpEMEHA pellakCalllu.

Braoemy:

— npueMaMu NpOoOONOJrOTOBKM TBEPAbIX M JKUIAKUX 00pa3loB Ui IPOBEICHUS
UCCIIEIOBAHUSl CTaHAAPTHBIMU U CIEeUU(PUUECKUMU METOJaMU (PU3UKO-XMMHUYECKOIO
aHaIM3a PaANallMOHHO-XUMHUYECKUX IPOLIECCOB.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI

Beenenue

[Ipeamer kypca, ero crTpykrypa. PenakcanMOHHas paguOCHEKTPOCKONMS M €€
YaCTOTHBIM JMAana3oH. Pe3oHaHCHas paaMOCHEKTPOCKONHs. PaanannoHHO-XMMHUYECKHE
NPWIOKEHUsT  paauocnekTpockonuu. OcHOBHbIE TpeOOBaHMS K  YCTpOMCTBaM  JUIs
JNETEKTUPOBAaHUS KOPOTKOKUBYIIMX IPOMEKYTOUHBIX IPOIYKTOB.

Mooyne 1. Penaxcayuonnas paouocnekmpockonus u Y@ cnekmpockonus O
PAOUAYUOHHO-XUMUYECKUX UCCTIe008AHULL

1.1 KoHnykTO- M OUBIIKOMETpHUS

PannanoHHO-XUMUYEeCKHE  NPWIOKEHUS  KOHIYKTO- U JUDJIKOMETPUU  IIPHU
(uKCHpOBaHHONW 4YacTOT€ W B IIMPOKOM MHTEPBAJE€ YACTOT D3JIEKTPOMATHUTHOIO MOJIS.
PemakcanmonHass CHEKTPOCKONMS Kak METOJ HW3Y4YEHMs IOCIEACTBHHA paauonusa. Toku
IIPOBOJMMOCTH M TOKHM CMEUIEHUs, MX pa3AeibHOE OIpENCIICHNEe  NpPU KOHIYKTO- U
TUDIIKOMETPUUYECKUX H3MepeHUsax. Mi3MepuTenbHble CXeMbl U IpUOOpHI, NpeJHa3HAYCHHbIE JUIs
NETEeKTUPOBaHUs BO30YK/IEHHOI'O COCTOSIHUS, UX TIPUHLUIT IEHCTBHUS.

1.2 Y®-cnexrpockonus

AOGcopOrroHHas CIEKTPOCKOMNHs B BUANMON M Y® 00macTsx Kak METOJ UCCIEIOBAHUS
JJIEKTPOHHBIX CHEKTPOB MHOTI'OATOMHBIX MOJIEKYJ. XapaKTEPUCTUKU 3IEKTPOHHBIX COCTOSIHUMI
MHOTOATOMHBIX MOJIEKYJ: 3HEPIHsi, BOJIHOBbIE (DYHKIUU, MYJIbTUILIETHOCTb, BPEMS >KU3HHU.
CummMmerpus u

Knaccudukanus u OTHEceHUE DSIEKTPOHHBIX NEpexoJIoB. VIHTEHCHBHOCTH MOJOC
pa3nuuHbIX nepexo1oB. [IpaBuna oréopa u HapylIeHHs 3aIpeTa.

[IpuMeHeHNEe 3IEKTPOHHBIX CIEKTPOB NOTJIOLMIEHHS B Kay€CTBEHHOM, CTPYKTYPHOM U
KOJIMYECTBEHHOM aHaiu3ax. O creuu@uke 3JIEKTPOHHBIX CIEKTPOB IMOIJIOIIEHUS PA3IUYHBIX
KJ1acCcoB coenuHeHud. CHeKTpbl CONPSHKEHHBIX CHUCTEM U IMPOCTPaHCTBEHHbIE 3()(EKTH B
NEKTPOHHBIX CIEKTPAX IMOTJIOIEHNUS.

TexHuka cnekTpockonuu B BuauMon u Y® obnactsax. [Ipumenenne YO crieKTpockonuu
B PaMallMOHHO-XUMUYECKHUX UCCIIETOBAHUAX

Mooy 2. AHoepnulii MacHumHbII pe30HAHC

2.1 ®wusuyeckre OCHOBBI SIBJICHHSI MAarHUTHOTO pE30HAHCA. YCIOBHE pPE30HaHCa.
Kitaccnueckoe 1 KBaHTOBO-MEXaHUUYECKOE PACCMOTPEHHUE.

®enomen SMP. IloBeneHne aromMa B IIOCTOSIHHOM MArHUTHOM TIIOJIE B YCIOBHSX
OJHOBPEMEHHOIO JACUCTBUS TOcTOsiHHOro u BY OCIIMJUIMPYIOIIETO TIOJIS, poib
OCLMJUIMPYLIETO IOJIS.

KBanroBo-Mexanudeckoe onucanue SIMP. 'aMmiibTOHHaH MarHUTHOI'O B3aNMOIEHCTBUSL.
[Ipouecchl siaepHO MarHUTHOW peEJIAKCAllMHM, CHUH-CIIMHOBOE M CIUH-PEIIETOYHOE BpeMs
penaKcanuH.

2.2 Merons! perucrpauuu curuana SJMP

Crnekrpometpsl SIMP, ux 610Kk-cxeMbl, cTabUIN3aLKs YCIOBUN pe30HaHCa, JOCTHKEHHE
MAaKCUMaJbHO BO3MOKHOW OJHOPOJHOCTHM MArHUTHOTO MOJsA. YyBCTBUTEIBHOCTH YCTaHOBOK
SIMP k oOHapyXEHHIO CUTHAJIOB MOTJIOUIEHUS pa3iudHbIX sjep. Pypwe cnekrpockonus AMP.
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Hecranunonapusie nponeccol. Habmonenue SIMP meronom cnmHoBoro sxa. BekrophHas
JyarpaMmma IpoIeccoB B Metone cnuHoBoro sxa no Kappy um Ilapcemny. YcranoBka merona
cnuHoBOoro 9sxa. [IpuHumnm pabGoThl. DJIEKTPOHHBIE CXE€Mbl OCHOBHBIX Oj0koB. M3mepenue
BPEMEHH CIHH-PEIIETOUYHON U BPEMEHU CIIMH-CIIMHOBOW pejlakcallid METOJIOM CIIMHOBOTO 3Xa.
[IpuHnun HacTpoiiky U peryiupoBanus SIM-penakcomerpa.

2.3 [IpuMeHeHrs MarHUTHOTO PE30HAHCa JJIsl U3y4EHUsl CTPOSHUS MOJIEKYJI

Xumunueckue npumeHenust metoga SIMP. Cnexrpockonust IMP Bricokoro pasperieHus
U cTpyKTypHas xumus. @akTopsl, onpezgensromue BuJ cnekrpos SIMP BbIcOKOTO pa3perieHus.
XUMUYECKUH CABUT U €r0 U3MEpeHHe. 3HaUeHUEe XUMUYECKOTO CIIBUTA JJISi CTPYKTYPHOU XUMUMU.
CnuH-cIMHOBOE pacuIeTuieHre, 0OMeHHbIe Tporiecchl U auddys3usa. Bpemena pemakcarum u
XUMMKO-aHAJTUTHUECKHUE MTPUIIOKECHUS.

Mooynv 3. DnekmpoHHbLIL NAPAMASHUMHDBL PE3OHAHC.

3.1 Meroas! peructpanuu curaaia J11P

Knaccuueckass ¥ KBaHTOBO-MEXaHHWYecKass  MOJENW  SBJICHUA  3JIEKTPOHHOTO
MapaMarHuTHOro pe3oHaHca, obOmactu mnpumeHeHuss OIIP. Tumber cnekrpomerpo OIIP.
Tunuunas 6mok-cxema cnekrpomerpa JDIIP. HasHaueHue ero ocHOBHBIX 0JIOKOB, HacTpOHKa U
peryaupoBKa CIieKTpoMeTpa npu 3anucu crnekrpos DIIP.

3.2 CBsi3b cocTaBa ¥ CTPYKTYpPbI TapaMarHUTHBIX LIEHTPOB co criekTpom DI1P

Teopust cnextpoB OIIP. OpOutanbHbli W CHOUHOBBIA IapamMarHeTU3M CBOOOJHOTO
aToma; g-BekTop. Pacmieruienre ypoBHel cBOOOJHOTO aToOMa B KPUCTALTUYCCKUX MOJISIX. T HIIBI
B XapakTep BO3MYULICHHMS aToMa: Cllydal CWJIBHOIO, cpegHero u ciaboro mois. Hekoropbie
CBEICHMSI M3 TEOPUU TPYII U TEOPHUH KPUCTAIIIMYECKOIO CTPOEHUS, TUIIBI H KOJIUYECTBO
YpOBHEH aTOMHBIX TEPMOB B MOJISIX cepuyeckoil u Hecpepuyeckoil cummerpuu. ToHKkas
cTpykTypa crnektpoB DIIP, anuzorponus g-gakropa.

CHuH-CIMHOBOE 3JIEKTPOH-SIEPHOE B3aMMOJCHCTBME M CBEPXTOHKAas CTPYKTypa
crekTpoB DIIP. Buibl cBEpXTOHKOIO B3aUMOJEHCTBUS - U30TPOITHOE U aHU30TPOIIHOE.

B3aumonelicTBue cimH-pelieTka U ero BIusHUE Ha mWupuHy U Gopmy aunuit SI1P, Tumsl
B3aUMO/JICHCTBUI B MeXaHU3MbI 1epexo0B. CIHUH-CIMHOBOE B3aUMOJIEUCTBUE U (opMa JIMHUH,
Mojienb JlopeHna u rayccoBa Mojelnb. Jlemoxanu3aius 3JIEKTPOHHOM TUIOTHOCTH W OOMEHHOE
CYXXEHHE JINHUU.

[Ipumenenne DIIP B xumuu. Onpenenenrne Npupoabl U KOHLIEHTPALMK MTapaMarHuTHBIX
ueHTpoB. Unentuduxanus cBoOoHbIX pagukaioB. DIIP u xumudeckoe CTpoeHHe.

OIIP B pagmarmonHoi xumuu. MccnenoBanue NpoLeccoB U MOCICACTBUN  Paanoim3a
TBepabix Ten. CTpykTypa cBOOOAHBIX pamukanoB. OIIP  u  KUHETHKA ~ XUMHUYECKUX
NpEeBpALEHU}, CHUCTEMBbl C HWOHHBIMU TIapaMu, paauKaibHble Mapbl. Peakuuu nepeHoca
ANEKTPOHOB, MU()PY3MOHHO- KOHTPOJIUPYEMBIE TTPOIIECCHI.

Mooyne 4. [lonyuenue u cmabunuzayus 8biCOKOPEAKYUOHHBIX UHMEPMEOUANMO8

N3meneHne cocraBa BBICOKOPEAKLMOHHBIX MHTEPMEIMATOB IIyTEM BBEAEHHUS J100aBOK.
[Tonyyenue kucmopoa-, yriiepoa-, i cepa-LeHTPUPOBAHBIX PaJUKAJIOB.

CrrHOBBIE JIOBYHIIKHM KaK «BBICOKOTEMIIEPATYpHBIN» METOJ CTaOMIM3alMU PaIUKaJIOB.
HuskoremriepaTypHbIil paironan3, METOAbl MATPUYHOUN U30JIALIUH.

4. O0beM yueOHOH THCHMILTHHBI

Bua yueOHo# padoThbl B 3au. | B akaaem. yacax
ell.
BCero BCero
OO0masi Tpy10€eMKOCTb AUCIHUNIJINHBI 5 180
AyIUTOpPHBbIE 3aHATHS: 2,22 80
Jlexmyu: 0,89 32
[IpakTueckue 3aHsATHUS - -
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JlaboparopHbie paboThI 1,33 48
CamocrosiTesbHas padora: 2,78 100
[ToaroroBka k 1abopaTopHBIM paboTam 1,89 50
Jlpyrue BUipl CaMOCTOSATENbHON pabOThI 1,89 50
Bu utoroBoro KOHTpOJIS: 3ayer ¢ OLeHKOM
Bua yueOHo# padoThbl B 3au. | B acrpoH. yacax
efl.

BCEro BCEro
OO0uiasi Tpy10€eMKOCTb AUCIHUNIJIMHBI 5 135
AyIUTOpPHBbIE 3aHATHS: 2,22 60
Jlexuyu: 0,89 24
[IpakTrueckue 3aHATHUS - -
JlaboparopHbie paboThI 1,33 36
CamocrosiTesbHas padora: 2,78 75
[TonroroBka k 1abopaTopHBIM paboTam 1,89 50
Jlpyrue BUibl CaMOCTOSATENbHOM pabOThI 1,89 50
Buj uTOroBOro KOHTPOJIS: 3ayer ¢ OLEeHKOM

AHHOTANUA pado4yeil NPOrpaMmMbl IUCUUIIIIMHBI
«Paguanuonnas xumus» (b1.5.28)

1. Heap ucuMNJMHBI — TIOBBILIEHHE OOLIEHAYYHOW U  METOJ0JIOTMYECKOn
KOMIETEHIIMH  OyaylmuMX  CHENUaJuCTOB B o0jacTw  oOmux  (U3HKO-XUMHUUYECKHX
3aKOHOMEPHOCTEH peakLuid, MPOTEKAIONIMX B HHAWBHIYAJbHBIX BEIIECTBAX M XUMHUYECKHX
CUCTEMAX MO/ AEMCTBUEM HOHU3UPYIOUIUX U3Ty4YEHUU BBICOKMX YHEPTUM.

2. B pe3yabTare u3ydYeHHS] UCHUIUIMHBI oO0yvyaloumiicsi M0 mporpamme
CIEeNNATUTETA J0JI/KEeH:
0b1a0amsb CIETYIONTUMHA KOMIICTCHITUSIMU

- CIIOCOOHOCTBIO HCII0JIB30BATh MAaTEMAaTUYECKUE, €CTECTBEHHOHAYUHbIE U MH)KEHEPHBIE
3HAHMS JUISl pellieHus 3a1au cBoelt nmpodeccuonanbHon aestensbHoctu (OIK-1),

- CIIOCOOHOCTBIO MPO(ECCHOHATBHO MCIIOJIB30BaTh COBPEMEHHOE TEXHOJIOIMYECKOe M
aHaJIMTUYECKOe O0OpyIOBaHUE, CHOCOOHOCTh K IIPOBEJICHUIO HAy4YHOTO HCCIEIOBaHUSA H
aHaJIM3y MOJIy4YEeHHBIX MpU ero nposenaeHun pesyapraton (OIIK-2),

- CHOCOOHOCTHIO paboTaTh € HAyYHO-TEXHMUYECKOW M TMAaTEHTHOM JuTepaTypodl u
WCIIOJIb30BaTh TOJYYEHHYI0 HHGOPMAIMI0O TPHU OCYIIECTBICHUH CBOEH MpodhecCHOHaTbHOM
nestenpHocTH (OITK-4).

- CIIOCOOHOCTHIO MPUHUMATh KOHKPETHOE TEXHUYECKOE DPELIEHHE C YYETOM OXPaHbI
Tpyla, paIualMoOHHON 0€301aCHOCTH U OXpaHbl OKpyKaromen cpest (1TK-4);

-CIIOCOOHOCTBIO OLIEHMBAaTh paJAuallMOHHbIE 3((EKTHl B3aUMOJEHCTBUS H3ITYyUCHUS
BBICOKOW AHEPruM C BEIIECTBOM, HCIIOJIb30BATh WJIM MHUHUMHU3HUPOBATHh MOCIEACTBHUS 3TOTO
B3aumoeiictaus (IICK-5.1);

- CIIOCOOHOCTBIO OILICHHMBATh PAJAMALMOHHYIO YCTOMUYMBOCTH PA3IMYHBIX MATEPUAIOB U
pa3pabaTeIBaTh npoiiecchl 3auThl 3Tux Marepuanon (IICK-5.3).

3nams:
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- DJIEeMEHTapHbI€ MPOLECCHl B3aUMOJEUCTBUS MOHU3UPYIOIIUX HU3JIYYEHUH C BELIECTBOM,
AJIEMEHTApHbIE aKThl MOHU3AaLMU U BO30YXKJEHUS, MOCIEAYIOIINE MPOLECcChl HeUTpanu3aluu,
JIe3aKTUBALIMY, Pacliajja HOHOB U BO30YKJIEHHBIX MOJIEKYJI, PE€aKIIMM HOHOB U PaJIUKaJIOB;

- PaguoJin3 B Pa3IMYHbIX XUMHUYECKHX BEIIECTBAX M UX CMECSX: Ia3bl, BOJA U BOJHBIC
PacTBOPBI, OpraHUYECKHE COEIUHEHNUS, TIOJMMEDHI;

- (U3UKO-XUMUYECKUE METOIbl U3YUEHUS PAIUALMOHHO-XUMUYECKUX ITPOLIECCOB;

Ymemo:

- IUIAHUPOBaTh M MPOBOJUTH PATUAUOHHO-XUMHUYECKHE HCCIEA0BAHUS, MPOBOIUTH
JO3UMETPUI0 NIpU 00Ty4EeHUH 00pa3lioB, ONpPEAEsATh KOHIEHTPALMH MPOIYKTOB pajuoin3a U
paccuuThIBaTh paguallMOHHO-XUMHYECKUN BBIXOJ 10 3KCIIEPUMEHTAIBHBIM JIaHHBIM.

Braoemy:

- (U3MKO-XMMUYECKUM METOJaM HCCJIEeIOBaHUS PaAMALMOHHO-XUMHUUECKUX peaKlui,
METO/IaM pacyeTa J103bl 00JIy4eHusl.

3. Kpartkoe cogep:xaHue JUCUMILIHHbBI

Beeoenue

[Ipeamer pagnannoHHON XUMuUK. McToprdecKue 3Tansl pa3BUTHS PAIUALMOHHON XHUMUH.
ComnocrapiieHue paguallMOHHON XUMHUH U (POTOXUMUH.

Mooy 1. Xumuueckas cmaousi 83aumo0eiucmsaus usay4eHus ¢ 6eujecmeom

O6mas cxema snemMeHTapHbIX poreccoB. Monuzarus. Bo30OyxieHHbIE COCTOSIHUSI.

Non-monexynspuble peakuuu. MIoH-MoJeKyIsspHble CTOJKHOBEHUS U BPEMS KU3HU HUOH-
MOJIEKYJISIPHBIX KOMIUIEKCOB. CeueHus! peakuuii 1 KOHCTaHTbl cKopocTei. DakTopsl BAUSIOMINE
Ha ckopocTh peakuuil. Konkypupyromue peakuuu. Peaknuu nepenoca 3apsiaa. I[IporonHoe
cponctso. ITepenoc H' n H. [TepeHoc HOHOB rallon ioB.

3axBaT JJIEKTPOHOB M O0pa30BaHUE OTPUIIATEIBHBIX HOHOB. DJIEKTPOHHOE CPOJICTBO.
[IpocToii 1 TuCCOIMaTUBHBIN 3aXBarT.

HeliTpanuzanus  NOJIOKUTENbHBIX ~ HMOHOB ~ CBOOOJHBIMHM,  COJIbBATUPOBAHHBIMU
AJIEKTPOHAMHU W OTpULIATEIbHBIMU HOHaMHU. OOpa3zoBaHHE BO30YKJIEHHBIX COCTOSIHUN Hpu
HeuTpanu3zauud. OcoOEHHOCTH peakUuid TMOJIOKHUTEIbHBIX W OTPULIATENbHBIX HOHOB B
KOHJICHCUPOBAaHHOM COCTOSIHUU.

Peakuuu Bo30yXJIeHHBIX Mojekya. Pacnaza, mpucoenuvHenue, mzomepusanus. Metomb
UCCIIEI0OBAaHUS BO30YKIEHHBIX COCTOSTHUH.

CBoOonHble panukanel. OOpa3oBaHME paJWMKalOB MpPU IPEBPAIICHUSIX HOHOB U
BO30YKJEHHBIX MOJIeKyJl. Peakuuu pacnasa u u3oMepu3aluu paaukaioB. Peakuny paaukaios ¢
MoJieKyllaMu (IIEpEHOC aToMma, MPUCOSAMHEHUE TI0 JBOWHBIM CBsI3AM). OKHCIHUTEIHHO-
BOCTAaHOBUTEJbHBIE PEAKLIUU pajuKanoB. PekomOuHanus u nucnponopuroHupoBanue. Biausaue
TEPMOJIMHAMUYECKUX MapaMeTpoB Ha dA(PQPEKTUBHOCTh MPOIECCOB PEKOMOWHALUU U
JUCIIOPHOPUMOHUPOBaHMS. MeToAbl UCCIeNoBaHUs U ompeneieHus paaukanoB. OIIP,
UMITYJIbCHBIE METO[Ibl, JIOMUHECUEHIMS. AKIENTOphl PaJUKaIOB M XUMUYECKHE METO]IbI
OTpeJIeNIEHNUs BIX0Aa PaIUKaJIOB.

Macc-criekTpomMeTpusi, Kak METOJ HCCIIEeIOBaHUS HOHM3auMU B razax. I[loTenmman
MOSIBJICHUS] M HMOHU3ALMOHHBIX MOTEeHUual. PaguallMOHHO-XMMHUYECKHM BBIXOJI HOHOB.
®oT031eKTPOHHAS ClIEKTpOocKomnus. BepTukanbHas u aguadaTudeckasi HOHU3ALIUSL.

Mooyne 2. PaduayuoHuas Xumus OpP2AHUYECKUX COCOUHEHUU U HeOp2aHUyecKux
coeouHeHuti

Hon-MonexynspHble peaklMH B Ta30BbIX CHCTeMax. Paanonus3 kuciaopoaa U Jpyrux
HEOPraHMYECKHUX T'a30B.

Paouonu3z yenesooopooos.

OOpa3zoBaHUE TOJOKUTENbHBIX HOHOB, JJIEKTPOHOB, BO30YKIEHHBIX COCTOSHUH B
yriaeBoaopojax. BinsHue arperaTHOro COCTOSIHUSI M CTPYKTYpbl YIJIEBOJOPOJIOB Ha BBIXOJ]
CBOOOJHBIX 3apsi/10B, HOH-AJIEKTPOHHBIX Map, BO30YKIeHHBIX cocTostHUM. [Iponieccst nuddysuun
1 pekoMOuHauu. MloH-MOJIeKy/IsipHbIe peaklUU B ra3ax U *KUIKUX YriIeBOJA0pOAax.
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Paouonuz anxkanos. O6mas cxema mnpespaiieHud. OCHOBHBIE NPOAYKTHI PaJnO0JIN3a.
Mexanu3sm ux oOpazoBaHus. Peakuumm noHOB ¥ pagukanoB. OCOOEHHOCTH paauoin3a
Pa3BETBIICHHBIX MPEEbHBIX YTIIEBOIOPOJIOB.

Paouayuonno-xumuueckuii kpexure. 3aBUCUMOCTh BBIXOJA TPOIYKTOB PaIUOIU3a OT
TeMIepaTypbl © MOITHOCTH J103bl. TepMHUECKOE U paMalliOHHOE HHUIIMHPOBAHHE.

Paouonus onegpunos. O6masi cxema npeBpameHnii. OCOOEHHOCTH HOH-MOJEKYISIPHBIX
peaknmii B ofieprHAX. AKIENTHPOBAHNUE PAAUKAIOB. Peakiiuy KOHICHCAIINH U TIOJTMMEPH3aIIHH.

Paouonuz apomamuueckux coeounenuui. O0mas cxema npespamieruii. O6pazosanue H;
M JIETKUX TPOAYKTOB TpH paauosinze OeH3ona. AknentupoBanue atomMoB H u paamkainos
apOMAaTHYECKHMH YTIIEBOAOPOJAaMHU. Pannonmn3 amkuiapoMaTHYecKuX COeITUHEHHHA. MexaHnu3M
00pa3oBaHus MPOTYKTOB KOH/ICHCAIINH.

Paouonuz oeyxxomnonenmmuwvix cucmem. CmecH YriaeBOJOPOJOB. AIAUTHBHBIE U
HeagauTuBHBIE dS(dekThl. Ilepemaya 3apsima u  Bo30yKIeHHUA. 3allUTHBIC COCIUHECHHS
Pa3IMYHBIX THUIIOB: «TYOKN», <OKEPTBBD».

Pagnonns3 opraHWYecKHX COCIUHEHHH, COJACPKAIIMX pPa3IndHble (DYHKIIMOHAIBHBI
TPYIIITHL.

Paouonuz cnupmos. O6mas cxema npeBpaimieHnii. CoapBaTUPOBAHHBIN AJIEKTPOH M €T0
poNb B PAaJMAlMOHHBIX MpEBpAIlCHUsX. BiusHue TemmepaTypbl W aKIENTOPOB
KOPOTKOXHUBYIIUX YacTUll Ha oOpa3zoBanue Hy, riaukosnelt, anpaeruaos. BiusHue kuciaoposa.

Paouonus anvoecudos, kemonos, s¢hupos. ConpBaranusi IEKTpOHA. AHUOH- U KaTHOH-
panuKaibl, KOMITIEKCH C TIEPEHOCOM 3apsiia. PamuKkanbHbie 1 MOJIEKYISIpHBIE TPOAYKTHI. OOmast
cXeMa paJMalliOHHBIX MPEBPALICHUN.

Paouonus azomcooepocawux coeounenuti. OOmas cxema paauosmsza. Pannonus
aMMHaKa, THIpa3uHa, aMUHOB.

Paouonuz  canouonpouszeoonvix  yeneeooopooos.  OOmas  cxema  paauoim3a.
JIMCCOLMATHBHBIN 3aXBaT JIEKTPOHA. Moji-, 6poM-, XI10p- H PTOP-HPOU3BOAHBIE. Pasimnuue ux
paauosmza. [Ipo6iemsl ppeoHoB B atmocdepe.

Mooyns 3. Umnynvcubie memoosl uccied08anust npoyeccos 8 paouayuoHHOU Xumuu

MeTtoa UMIYIIBCHOTO panuoimn3a. Bo3MOXHOCTH U MPEHMYIIECTBA METOJa B PEHICHUU
(byHIaMEHTAIBHBIX 33734 PaAHOOMONIOTHH, PAAUO’KOJIOTHH. OCHOBHBIC DPa3IM4Hs METOJIOB
UMIYJIBCHOTO pajuonmn3a W ¢(otonmmsa. [IpuHIMNHUANBHAS CXeMa YCTAaHOBKM HMITYJIBCHOTO
pammonu3a. OnTudeckne M KUHETUYECKHE XapaKTEPUCTHKH KOPOTKOKHUBYIIUX MPOIYKTOB
HUMITYJIbCHOTO PaauoJIn3a BOJHO-OPraHUYECKUX pacTBOpoB. OCHOBHbIE TpeOOBaHUS K BBIOOPY
00BEKTOB ISl HMITYJILCHOTO PAHoin3a U (GOTOIU3a.

Bnusiaue mpupoabl OPraHWYECKHX COCOUHEHWH Ha CHEKTPaJIbHBIE XapaKTCPUCTHKH
COJIbBATHPOBAHHBIX JIEKTPOHOB.

CrnexTpanbHbIe XapaKTEPUCTUKU MPOMEXKYTOYHBIX CBOOOIHO-PATUKAIBLHBIX TPOJTYKTOB
UMITYJIBCHOTO KUAKO(A3HOTO pajinoin3a alIkaHOB Pa3IMYHOTO CTPOCHUSI.

HccnenoBanne paHHUX CTaadil TPOIECCOB OKUCICHUS OPraHUYECKUX COCAWHEHWH B
MPUCYTCTBUU MOJIEKYISIPHOTO Kucinopoaa. CHeKTpaibHbIE XapaKTEPUCTHKH IMPOMEKYTOUHBIX
YacTUI] HUMITYJBCHOTO PaIUOJI3a YIIIEBOJOPOOB B IPUCYTCTBHH MOJIEKYJ HHTHOUTOPOB.

W3yueHne MexaHn3Ma MPOMEKYTOYHBIX CTaIUi TPEBPALICHHUS TUOKCHA CEPHI B BOIHBIX
pacTBOpax MpH BO3JIEHCTBUU MIOTOKA YCKOPEHHBIX 3JICKTPOHOB.

VIMIynbCHBIN painoNin3 B U3YYCHUH CYIIEPOKCHI-TUCMYTa3HOW aKTUBHOCTHU MTPHPOTHBIX
AHTHOKCH/IaHTOB.

Pomb W BO3MOXHOCTM HMITyJbCHBIX pPAJHAIIMOHHO- XHMHYECKHX METOJIOB B
COBPEMEHHOW HAaHOXUMHH.

OcHoBHBIE TPeOOBaHUS K IO3UMETPHH MTPU UMITYJIbCHOM — PaIHOJIH3E.

4. O6beM y4eOHON TUCITUTIITUHBI

Bun yuebnoit paboTsl B 3aueTHBIX B akagem. wacax
eIMHUIIAX
OO0uiasi TPy10€eMKOCTb AUCIUTIJIMHBI 9 324
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B tom uncie Ha oOyueHue 8 288
AyIUTOpPHBIE 3aHATHS: 2,67 96
Jlexkun 0,44 16
[IpakTHueckue 3aHATHS 0,44 16
JlaGoparopubie pabOThI 2,67 96
CamocrosiTesbHas padora: 4,44 160
PacuerHo-rpaduyeckue paboTbl - -
[loaroToBka K KOHTPOJBHBIM paboTam 1,11 40
[ToaroroBka K J1abopaTOpHBIM paboTam 2,22 80
Jlpyrue Buipl cCaMOCTOSTENbHON pabOThI 1,11 40
IloaroroBka u cjaua sK3aMeHa 1 36
Bun utoroBoro KoHTposist Dk3ameH — 8
cemecTp, 3a4eT — 9
ceMecTp
Bun yuebnoit paboTsl B 3aueTHBIX B actpon. gacax
eIMHUIIAX
OO0uiasi TPy10€eMKOCTb AUCIUTIJIMHBI 9 243
B tom uncie Ha oOyueHue 8 216
AyIUTOpPHBbIE 3aHATHS: 2,67 72
Jlexinm 0,44 11,9
[IpakTueckue 3aHsATHS 0,44 111,9
JlaboparopHbie paboThI 2,67 72
CamocrosiTejibHas padoTa: 4,44 120
Pacuerno-rpaduyeckue paboTbl - -
[loaroroBka K KOHTPOJIBHBIM paboTam 1,11 30
[ToaroroBka K 1abopaTOpHBIM paboTam 2,22 60
Jlpyrue Buipl cCaMOCTOSTENbHON pabOThI 1,11 30
[ToaroroBka m ciaya 3K3aMeHa | 27
Bun utoroBoro KoHTposist Ok3ameH — 8
cemecTp, 3a4eT — 9
ceMecTp

AHHOTANUA pado4yeil NPOrpaMmMbl AUCUUIIMHbBI
«®Pusnveckue U GU3NKO-XMMHYECKHe Npolecchl B XUMHH BbICOKUX 3Hepruii» (b1.5.29)

1. Henp AUCHMIVIMHBI — TIOBBIIIEHHE OOLIEHAYYHOW UM METOJ0JIOTMYeCcKOn
KOMIIETEHIIMI OyAaylIuX CIEeLHATUCTOB B 00NacTH (PU3MKO-XUMUYECKMX 3aKOHOMEpPHOCTEN
MIPOLIECCOB,  BBI3BAHHBIX HETEIUIOBBIMM  HSHEPreTUUYECKMMM areHTaMu (MOHU3HPYIOLIUM
U3JTy4YE€HUEM, CBETOM, AJIEKTPUUECKUM IOJIEM U T.J.).

2. B pesyabraTre H3y4YeHHS] JUCHUILVIMHBI O0y4Yawlnuiicd MO0 Mporpamme
CIEeNNATUTETA J0JI/KEeH:

0b1a0amsb CIETYIONUMHA KOMIICTCHITUSIMU

- CHOCOOHOCTBIO HCIIOJIb30BaTh MaTEMaTUYECKUE, €CTECTBEHHOHAYYHbIE U HH)KEHEPHbBIE
3HAHMS JUIsl pelieHus 3a1au cBoelt mpodeccuonanbHo nestenbHocT (OIIK-1);

- CIIOCOOHOCTHIO AaHAIM3UPOBATH TEXHOJOTHUYECKUM MPOLECC, BBISABIATH €0 HEIOCTaTKH U
pa3pabaThiBaTh MepopusaTUs 1o ero coBepuieHcTBoBanuo (I1K-3);

- CHOCOOHOCTBIO IPUHUMATh KOHKPETHOE TEXHUYECKOE PELICHUE C YIYETOM OXpaHbl TPy/a,
paauamoHHON 06€30MacHOCTH U 0XpaHbl Okpyxaromiei cpeasl (I11K-4);
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- CIIOCOOHOCTBIO OLIEHMBATh pagualMoHHble 3G (EKThl B3aUMOACHCTBUS H3IIy4EHUS
BBICOKOM JHEPrHM C BELIECTBOM, HCIIOJIb30BATh WM MUHUMH3UPOBATH IOCIEACTBUSA 3TOTrO
B3aumopeiictBus (IICK-5.1).

3nams:

- 30HEPreTUYECKUE AareHThbl, BbI3BIBAIOIIME IPU B3aUMOJCUCTBUM C  BEIIECTBOM
TEPMOJUHAMUYECKHA HEPABHOBECHBIE XUMUYECKHE ITPOLIECCHI;

- XapaKTepHbIE 3JEMEHTAapHbIE (PU3UKO-XMMHUYECKHE TMPOIECChl IPU B3aUMOJECHCTBUU
Pa3JIMYHBIX YHEPTE€TUYECKUX ar€HTOB C BELIECTBOM;

- METOJIBI OMNpPEACIICHUs] TMPUPOJbI AKTUBHBIX XHUMHUYECKUX YACTHUIl, WHUIMHPYIOIIUX
XMUMHYECKHE MPOLIECCHI TPU BO3ACUCTBUN Pa3IMUHBIX Ar€HTOB HA XUMHUYECKYIO CUCTEMY;

- €IMHUIIBI U3MEPEHUSI KAYECTBEHHBIX M KOJUYECTBEHHBIX XapPaKTEPUCTUK JCUCTBYIOMIMX
areHTOB M XUMHUYECKHX 3()(PEKTOB, BEI3BAHHBIX JCHCTBUEM areéHTOB HA XUMHYECKYIO CUCTEMY;

Ymemo:

- YMETb Ipe/ICKa3bIBaTh MOBEJACHNE XUMUYECKOW CHCTEMBI MPU BO3JEHCTBUU Pa3IMYHBIX
areHTOB Ha XUMUYECKYIO CUCTEMY;

Braoemy:

- IpeACTaBIEHUEM O CcHocobax HW3MEpPEeHHs DSHEpPruu, IOTOKOB M HMHTEHCHBHOCTEHN
SHEPreTUYECKUX areHTOB (103UMETPUU, AaKTHHOMETPHUH U T. I1.).

3. Kpartkoe cogep:xaHue TUCUMILIHHbBI

Beeoenue

Uctopuueckas crnpaBka. YTo Takoe XHWMHs BBICOKMX O3Hepruil. OCHOBHbBIE pa3ieibl
mucuuminael - XBDO.  IlepcnekTuBBl  pa3BUTHSL XMMHMM  BBICOKMX dSHepruil. Ilpumepsl
(OTOXMMHYECKUX U PAAMALIMOHHOXUMUYECKUX TEXHOJIOTHM, UX IPEUMYIIECTBA U HEOCTATKH.

Mooynw 1. I[Ipeomem kypca. OcnogHble NOHAMUS

TepMmoauHamMHuecKu  PABHOBECHbIE W HEPAaBHOBECHBIE  XUMHUYECKHE  CHUCTEMBI.
DHepreTuyeckue areHThl, ucnojsdyemble B XBD. CnocoObl BO30yXIeHUS HEPaBHOBECHBIX
XMUMHUYECKUX CHCTEM: BO3JEUCTBUE YIbTPa(UOIETOBOIO U JIA3E€pHOTO U3JIyUYE€HUIN Ha BEILECTBO.
HepaBnoBecnas miazma. BHemHue mpu3Hakyu U OCHOBHBIEC XapaKTePUCTUKH TIporieccoB XBO.

Mooy 2. Bzaumooeticmsue uznyyeHuti ¢ 6euyecmeom

Buapt u cBoOMCTBa AJIEKTPOMArHUTHBIX M KOPIYCKYJSPHBIX u3nydeHuil. Craaun
IIPOLIECCOB, HMHAYLUPYEMBIX H3nydyeHusMH. Dusmyeckas cragus: Iepeaada dHEPruu
XMUMHUYECKON YacTULEe KOPIYCKYJISPHBIMU H3JIyYEHUAMU. 3aBUCHUMOCTH IUIOTHOCTU MeEperadyu
SHEPruu OT BUJA U CBOMCTB M3JIyYEHUH M OT XapaKTEpUCTHK oOiydaeMoi cpenpbl. JlnHeliHas
nepenada >Heprun (JIIID). [lormomnenue BemecTBOM SHEPTHH AJIEKTPOMArHUTHOTO H3TyYEHUS
(OMU) ontuueckoit oOnactu. MexaHU3Mbl N€peJayd SHEPrUU  AIIEKTPOMATHUTHOTO
MOHU3HUPYIOLIETO H3JIy4EHHMS MOJIEKYJaM M aToMaM. BiusHue XapakTepUCTHK Cpeabl |
m3ydeHnii Ha 3(GOEKTUBHOCTH mepenadyn dSHepruu. [IpocTpaHCTBEHHOE pacrhpeiesieHue
MOTJIOLEHHOW SHEPrUu MPH BO3ACUCTBUU PA3IUYHbIX BUJIOB M3TydyeHUl. OCHOBHbIE IEPBUYHBIE
IIPOJIyKThI, 0Opa3yrouuecs Ha GU3NYECKON CTaIHU.

Mooynv 3. Memoowst do3umempuu u akKmuHoOMempuu.

[ToHsATHE MOTIOMIEHHON U AKCIO3UIIMOHHOMN A03bl. MOIIHOCTH J03bl. EAMHULIBI U3MEpEeHust
7036l U MOIIHOCTH J03bl. OCHOBBI (DU3MUECKUX METOJOB: KAJIOPUMETPhl, MOHU3AIIMOHHBIE
KaMephl, CUETUYHMKH, TEPMOJIIOMMHECLUEHTHbIE NIO3UMETphl. [IpuHIMIBI pabOThl KaXJOTO U3
BUJIOB J103UMETpoB. O0JIaCTU UX HCIOJIb30BAHUSA, MPEUMYIIECTBA U HEOCTATKH. XUMHUYECKUE
METO/Ibl JO3UMETpUH. PaialilmuOHHOXMMHUYECKUI U KBAaHTOBBIN BBIXO/. ['a30BbI€ U KHIKOCTHBIE
no3uMeTpel. DeppocynbhaTHBI U HEPUEBBIN JO3UMETPHL. Peakiiuu mMpoMEKYTOUYHBIX YaCTHIL
npu OOJy4eHHM YyKa3aHHBIX JO3UMETpOB. BinsHue XapaKTepUCTHK H3Jy4€HUN Ha CTElEHb
MpeBpalLlEeHUN MOHOB Xkene3a W 1epus. O0sacTu NPUMEHUMOCTH XUMHYECKUX JO3UMETPOB.
Pacuernble Meroapl no3umeTrpuu. DuU3NYECKHE U XUMHYECKHE METOJbl aKTUHOMETPHH.
depproKCcaTaTHBIA aKTHHOMETP.

Mooyns 4. Ilepsuunvie npoyeccol Xumuiecku akmusHblX 4acmuy

Bunbl u cBOMCTBA MEPBUYHBIX AKTHBHBIX YaCTHII, TOJYYAIOIIUECs MPU JECHCTBUH CBETA U
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HMOHHU3UPYIOIIETO M3JIy4Y€HUs B Pa3IMyHbIX cpenax. PU3NKO-XUMHUYECKas CTaaus IPOLECCOB B
XBD. BeblpaBHuUBaHUE TeMmIepaTypbl W HEPAaBHOBECHOW KOHIIEHTPALMM AKTHBHBIX YaCTHIL:
pexomOuHauust M Judp¢y3us. XUMHUYECKUE pEeaKlUU C y4acTHEM BO30YKICHHBIX MOJIEKYI,
CBOOOJHBIX 3JIEKTPOHOB M HMOHOB, CBOOOJHBIX paJUKalioB. BiusHMe arperarHoro cocCTOSHUS
BEIIECTBA Ha MPUPOAY U pEaKUUU MEPBUYHBIX AKTUBHBIX yacTHll. [losiBieHHE BTOPUYHBIX U
TPETUUYHBIX TPOMEKYTOUHBIX ITPOIYKTOB.

Mooynv 5. Ocobennocmu kKunemuku npoyeccog ¢ XB9

Knaccudukanus HepaBHOBECHOW XUMHUUYECKOW KMHETHUKUA. MO XUMUYECKUX PEaKIIHil.
Xumnaeckasi cragusi nporeccoB B XBD. Konkypupyromue peakmuu. CriocoObl onpeesieHus
aOCOJIIOTHBIX M OTHOCHUTEJIbHBIX KOHCTAaHT CKOPOCTEH peakuuil ¢ y4yacTHEeM MPOMEXYTOUHBIX
npoaykroB. Meron cranmonapHbix KoHueHtpauui (MCK). Kpurtepun poctumxeHus
CTallMOHApHBIX KOHLEeHTpauuil. [IpenmyiiecTBa u HepocTaTku ucnoiabzoBanus MCK.

4. O0beM yueOHOMH THCUUIIHHBI

B 3aueTHBIX

Bun yuebnoit paboTsl J—— B akagewm. gacax
OO0uiasi TPy10€eMKOCTb AU CIUNJIMHBI 2 72
B tom uncie Ha oOyueHue 2 72
AyIUTOpPHBbIE 3aHATHS: 0,8 32
Jlexkun 0.4 16
IIpakTrueckue 3aHATHS 0,4 16
Jlaboparopubie paboOThI - -
CamocrosiTejbHas padora: 0,98 40
Pacuerno-rpaduyeckue paboTbl - -
[ToaroToBka K KOHTPOJBHBIM paboTam 0,74 30
[ToaroroBka k 1abopaTopHBIM paboTam - -
Jlpyrue Buibl CaMOCTOSTEIbHON PabOThI 0,24 10
IloaroroBka u ciaya s3K3amMeHa - -
3auer ¢
Bun uroroBoro KoHTpOIIs N
OILICHKOM
Bun yuebnoit paboTsl B sauetnpix B actp. yacax
eIMHUIIAX
OO0uiasi TPy10€eMKOCTb JAUCIUNIJIMHBI 2 54
B tom uncie Ha oOyueHue 2 54
AyIUTOpPHBbIE 3aHATHS: 0,8 22
Jlexinm 0,4 11
IIpakTrueckue 3aHATHS 0,4 11
Jlaboparopabie paboOThI - -
CamocrosiTejbHas padora: 0,98 26,5
PacyetrHo-rpaguyeckue paboTbl - -
[loaroToBka K KOHTPOJIBHBIM paboTam 0,74 20
[ToaroroBka k 1ab0opaTopHBIM paboTam - -
Jlpyrue Buipl CaMOCTOSTENbHON pabOThI 0,24 7
IloaroroBka u ciaya s3K3amMeHa - -
Bus uToroBoro KOHTpoJist 3auer

4.4.2. JIncuMniaIuHbl BAPUATUBHOMI YacTu (00s13aTe/IbHbIE TUCIHIJIMHBI)
AHHOTaNusA padoyeil NPOrpaMmMsbl JUCHUILIMHBI
«JlabopaTopHbie padoThl 0 001eil U Heoprannyecko xumun» (b1.B.01)
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1. Heab AMCHUIUIMHBI - TpPUOOpEeTEHHE 3HAHUW M KOMIIETEHLMH, (opMupoBaHUE
COBPEMEHHBIX NpeACTaBIeHUI B 001acTu 001Iel 1 HEOPraHWYECKOW XUMUH, Pa3BUTHE HABBHIKOB
HCCIIEA0BATENHCKON PAaOOTHI.

2. B pesyabrare H3yYeHHUS [JUCUMIUIMHBI OO0y4YallMiics MmO mporpamme
CHEeNMATUTETA JOJI/KEeH:
0b1adamsv CIeTYIOINTUMHA KOMITCTCHITASIMHU:

- CIIOCOOHOCTBIO MCIOJIb30BATh MATEMAaTUYECKHE, €CTECTBEHHOHAYYHbIE U MH)KEHEPHBIE
3HAHUS JUIsl pelieHus 3a1a4d cBoel mpodeccruonansuoi aestenpHocTr (OITK-1);

3nams:

— OCHOBHbIE 3aKOHOMEPHOCTH IPOTEKAaHHUS XUMUYECKUX IPOIECCOB M XapaKTEPUCTHUKH
PaBHOBECHOT'O COCTOSIHUS;

— METO/Ibl ONMCAHUSI XUMUYECKHX PAaBHOBECUI B PaCTBOpax 3JIEKTPOJIUTOB,

— CBOMCTBA KOOPAVMHALMOHHBIX COECTMHEHHM.

Ymemo:

— BBIIOJHATH OCHOBHBIE XHMHYECKHE OIEpalUU, ONIPEENATh TEPMOJAUHAMUYECKUE
XapaKTePUCTUKU XUMUYECKUX PEaKUi U paBHOBECHBIE KOHIIEHTPALIMU BEIIECTB;

— UCMOJIb30BaTh OCHOBHbIE XUMUYECKHE 3aKOHBI, TEPMOIUHAMHYECKHUE CIIPABOYHBIE TAHHBIE JUIS
pelieHus npodeccruoHallbHbIX 3a1a4;

— IIPOTHO3UPOBATh BIUSHUE PA3INYHBIX (PAKTOPOB HA PAaBHOBECHE B XMMUUECKUX PEAKIUAX;

Braoemy:

— DKCHEPUMEHTAJbHBIMU METOJAMH OIpENEICHHUsS HEKOTOPHIX (PU3UKO-XUMHUYECKHX CBOWCTB
HEOPraHMYECKUX COCTUHEHUI.

3. Kparkoe cogep:xanue JTUCUMIJIMHBI:

1) Texnuka OGe30macHOCTH U NpaBuiia paboTel B 1aboparopuu. [lorpemnoctu

PE3yJbTaTOB YUCIECHHOTO AKCIIEPUMEHTA.

2) OmnpeneneHue MOJISIPHOM Macchl YIJIEKUCIIOTO rasa.

3) [IpurotoBiieHre pacTBOpa 3aAaHHOW KOHIICHTPAILIUH.

4) OmnpeneneHre KOHIEHTPALMKU pacTBOPA TUTPOBAHUEM.

5) [IpuroToBneHue pacTBOpa 3aJaHHONW KOHLIEHTPAMH U TUTPOBAHUE.

6) N3yueHnne OKHCIUTETbHO-BOCCTAHOBUTEIIBHBIX PEAKITHH.

7) Omnpenenenre MOJISIPHON MacChl 5KBUBAJICHTA BEIIECTB.

8) [lomy4yeHune u CBONCTBA KOMIUIEKCHBIX COCAMHEHHI.

9) Ilonyyenue u CBOKCTBA KOMIUIEKCHBIX COSMHEHUH.

10) T'maponus coneil.

4. O0beM yueOHOM THCUMIIHHBI

Brer yaeonoi padoret B 3au. en. : CeMe]ngKan. yacax
OO0mas Tpy10eMKOCTb JHCHHUILIUHBI 10 Y4eOHOMY ) 7
IUIAHY

AyIMTOpHBbIE 3aHATHS: 0,89 32
Jlexmm (JIex)

[Ipaktuueckue 3ausarus (113)

Jlaboparopusie padoTs! (JIP) 0,89 32
CamocrositeabHas padora (CP) 1,11 40
CamocrosiTeTpbHOE H3ydeHUE Pa3eiOB TUCIIHILIHHEI 1,11 40
Bua koHTpoOJs: 3K3aMeH/3aueT 3ayer
Brer yaeonoi padoret B 3au. en. 1 CeMe]gT;)CTp. yacax
OO0mas Tpy10eMKOCTb JMCHUILJIMHBI 10 Y4eOHOMY ) 54
IUIAHY
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AyIUTOpPHBbIE 3aHATHS: 0,89 24,03

Jlexmmm (JIek)

[Ipaktuueckue 3ausarus (113)

Jlaboparopusie padoTs! (JIP) 0,89 24,03
CamocrositeabHas padora (CP) 1,11 29,97
CamMocTosATEeT HOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 1,11 29,97
Bua koHTpoJIs: IK3aMeH/3a4eT 3auyer

AHHOTANUA pado4yeil NPOrpaMmbl AUCUUIIIMHBI
«Ha4yeprarteinbHas reomerpus» (b1.B.02)

1. Llenp AMCUMIIUHBL - HAYYUTh CTYJIEHTOB CIOCOO0aM OTOOpaXKeHUs MPOCTPAHCTBEHHBIX
¢bopM Ha IJIOCKOCTH, BBINOJIHEHUIO U YTEHUIO YEPTEKEH U MpaBWIaM M YCIOBHOCTSIM,
npuMeHsieMbIM ipu 3toM (ctanaaptam ECKJI).

2. B pesyabrare H3y4YeHHUS [AUCUMIUIMHBI O0y4YallMiics MmO mporpamme
CHEeNMATUTETA JOJI/KEeH:
0b1a0amsb CIETYIONTUMHA KOMIICTCHITUSIMU

- CIIOCOOHOCTBHIO K pa3pabOTKe HOBBIX TEXHOJIOTMYECKUX CXEM Ha OCHOBE PE3YJIbTATOB
Hay4HO-uccaeaoBaTenbckux padot (I11K-20).

3nams:

- c110coObl 0TOOpa)KEHUSI IPOCTPAHCTBEHHBIX (POPM Ha IIOCKOCTH;

- IpaBuJjia U YCIOBHOCTHU MIPU BHINIOJHEHUH YEpPTEkKEH;

- BUJIbl CHMMETPUU T'€OMETPUYECKUX QUTyp;

- BO3MOXXHOCTH IPUMEHEHHS] METOJIOB HayepTaTeJIbHOM TeOMETpPUH Ul peleHus (pusuko-
XMUMHMYECKUX 3a7a4.

Ymemo:
- BBIIOJHATH M YHUTAaTh YEPTEXKU TIEOMETPUUECKUX MOJENeH C Y4YeToM JIeHCTBYIOILUX
CTaH/IapTOB;

Braoemy:
- crioco0amMu U pueMamMu H300pakeHus IPeIMETOB Ha MI0CKOCTH.

3. Kpartkoe cogep:xaHue TUCHMILIHHBI

Moays 1.00mme npaBsuJia BbINOJHEHUS YePTEKe.

1.1. IIpaBuina BbINOJHEHHUST U OQOPMJICHUS YepTeked B COOTBETCTBHHM C
I'OCT. ®opmatel: pa3Mepbl W 0003HAYCHHE OCHOBHBIX M JIOMOJHHUTEIBHBIX (HOPMATOB.
Pacnonoxxenne QopmatoB. MacmTad: HarypalbHBIM MacmTad, CTaHAAPTHBIE MAaCIITAOBI
yMEHbIIEHUS W yBenudeHus. Jlunuu: Tunsl u TomuuHa JuHud. pudt: TUNBI M pazMepsl
upudroB. OCHOBHBIE HAAMUCU TPAPUUECKUX U TEKCTOBBIX TOKYMEHTOB.

1.2. Teomerpuueckue mnocrpoeHusi. ConpsykeHUs: OCHOBHbIE BHJBI M IpaBUIIa
BBINIOJIHEHUS. YKIOHBI M KOHYCHOCTH: pacueT M IpaBWJIa HaHECEHMs] Ha uepTexe. JleneHue
OKPY>KHOCTHU Ha paBHble yacTH. HaHeceHne BBIHOCHBIX U pa3MEpHbIX JTUHUI Ha YepTEexKe.

Monayas 2. IIpoennpoBanue reoMeTpudeckux Guryp.

2.1. Mertoa npoexkumid. Buasl npoenupoBanus. LleHTpanbHOE NpOEUpPOBAHUE: LIEHTP
MPOCLMPOBAHMS, IIJIOCKOCTh MPOEKLUMH, Mpoenupyrone Jiydd, mnpoekiuu. CpoiicTBa
LEHTPAJIBLHOTO MpoenupoBanus. JI0CTOMHCTBA U HEAOCTATKU LIEHTPAIbHOIO IPOELUPOBAHUS.

[lapannensHoe mnpoenupoBanue. Hampasnenue npoeuupyromux jaydeil. CpoiicTBa
napajuieibHOro  npoeuupoBanus. IIpoerupoBaHue  KOCOYrojbHOE U NPSMOYTOJbHOE
(oproronansHOe). CBOMCTBAa OPTOrOHAIBHOTO MpoenupoBanus. OOpa3zoBaHHE KOMILIEKCHOTO
yeprexka (dmopa Momka). OpTtoroHanbabiii 4eptex Touku. Koopamnatel Touku. I[loctpoenue
TOYKH 110 €€ KOOPAUHATaM.
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2.2. Ipsimblie auHnU. CriocoOrl 3aanus npsiMoi Ha uepTexe. Kitaccupukanus npsambix
[0 PAaCHOJIOKEHUI0 OTHOCUTEIBHO JpPYr JApyra: HpsiMble IepeceKaroluecs, MapajielbHble U
ckpernuBamomuecs. Knaccupukamuss mNpsMbIX OTHOCHUTEIBHO IUIOCKOCTEH MPOSKIHI: TPsIMBbIC
0OLIero U 4acTHOTO MOJIOKEHHUS — MPSAMbIE YPOBHS U mpoerupyomue. [IpuHaaiexHoCTb TOUKU
npssMoi. TeopeMa o mpoenrpoBaHUU MIPSAMOTO yIJia.

2.3. Ilaockoctb. CriocoObl  3amaHusl MIockocTd Ha ueprexe. Kitaccudukanus
IUIOCKOCTEH MO PAacCIOJIOKEHUI0O OTHOCUTEIBHO IUIOCKOCTEH MPOEKINI: IUIOCKOCTH OOIIero u
YaCTHOIO IIOJIOKEHUS — IMpOoeuupyrone U ypoBHA. [IpuHa/uIeXHOCTh TOUKM U MHPSIMOM
IIJIOCKOCTH.

2.4. Kpusble JuHuM. Knaccudukanuss KpuBBIX: LHMPKYJIbHbIE U  JIEKaJbHBIE,
3aKOHOMEpHbIE U He3akoHOMepHbIe. [lopsinok kpuBoi nuHuM. [110CcKKHe KpUBBIE JIMHUKA BTOPOTO
MOpsIIKA: AJUIMIC, THapabona, rumnepOona. I[IpocTpaHcTBeHHbIE KpHBbIE: IMJIMHIpUYECKas U
KOHHUYECKasi BUHTOBbIE JIMHUU.

2.5. IloBepxnoctu. OOpazoBaHue M  3aJaHue IIOBEpPXHOCTEH Ha  yeprexe
(kuHEMaTHYeCKU M KapkacHbI cnocoObl). [lonstHe 00 omnpenenuTene MOBEPXHOCTH.
Knaccudukanuss moBepxHOCTEH: IuWHEHYaThle W HEIWHEWYaThie, MOBEPXHOCTHU BpPAICHUS,
MOBEPXHOCTU C JBYMS HANpPaBIAIOIIMMU U IUIOCKOCTbIO Hapauieau3Ma. BuHTOBBIE
MIOBEPXHOCTU. XapaKTepHbI€ TUHUH MOBEPXHOCTEN BpaIlleHNs: MEPUAUAHBI, I1aBHBIA MEPUIUaH,
napajuienu, 3KBaTop, ropio. [IpuHaaiekHOCTh TOUKH TIOBEPXHOCTH.

2.6. I'eomerpuueckue Tena. [[poekuinyn MHOTOIpPaHHUKOB (IpaHHBIE T€OMETPUYECKHE
Tena), B TOM 4YHCJE MpaBUibHbIE (TETpa’lp, rekcasap, OKTa’ap, JAOJEKasip, UKOcadp), Tena
BpalieHust (HWIMHIP, KOHYC, 1Iap, TOp).

2.7. Cummerpusi reomerpuueckux ¢uryp. CuMMeTpuss OTHOCHUTEIbHO IUIOCKOCTH,
npsiMoit, Touku. CUMMETpPHSI BpallleHUs, IOPSII0K OCH CUMMETPUH.

2.8. OmnpenejieHne HATYpPaJdbHOW BeJIMYMHBI OTpPe3Ka MNPAMO W IUIOCKOH
¢urypsol. OnpeneneHre HaTYpajabHON BEIMYMHBI OTpe3Ka MPsIMON CrocoOOM MPSIMOYTOJIbHOTO
TPEYroJbHUKA K CHOCOOOM MPOELUUPOBAHUS Ha JIONOJHUTENBbHYIO IUIOCKOCTh. [locTpoeHue
HaTypaJIbHON BEJIMUYMHBI IJIOCKON (PUTYPBI.

2.9. [IlepeceueHue reomMeTpuYeckux o00pa3oB. [lepeceueHne MHOTOrPaHHUKOB,
MHOTOTpaHHUKa C IMOBEPXHOCThbIO BpaileHus. [lepeceueHune mnoBepxXHOCTEN BpallleHUS: JBYX
NPOCHUPYIOIINX [OBEPXHOCTEH, Mpoenupyroumend ¢  Henpoeuupyromeil. Ilepeceuenne
HENPOELUPYIOUIMX IOBEPXHOCTEH BpallleHuss C MapajUieibHBIMU ocsiMu. Teopema o
MIEPECeYeHUN COOCHBIX MOBepxHOcTed BpauieHus. IlocTpoeHue JMHUM THepecedyeHus
HENPOELUPYIOUIMX TOBEPXHOCTEH BpallleHUS C MEPEeCEeKAMMMUCSI OCAMU  METOJO0M
KOHLIEHTpUUYecKuX cdep. YacTHble ciaydyad IepecedyeHuss MOBEPXHOCTEH BTOPOTO MOpsAIKa:
TeopeMa MoHXa U ee CIeACTBUE.

Mopyas 3. U3o0paxkenns npeameros o 'OCT 2.305-2009.

3.1. U3o0paxenusi. Bunpl nzoOpaxkenuit no 'OCT: Bupl, pa3pesbl, CEUE€HUs, BHIHOCHbBIE
aneMeHTbl. OCHOBHBIE BUbL. [71aBHBIN BuJ, TpeOOBaHUS, NPEAbSBISIEMbIE K TJIABHOMY BUIY.
JlononHUTENbHBIE U MECTHbIE BHbI. Pa3zpesbl, kiaccu@ukanus pa3pe3oB MO PaCIOJIOKEHUIO
CeKyIlllell IUIOCKOCTH OTHOCHUTENIbHO IUIOCKOCTEH MpPOEKUMH: pa3pe3bl BEpTUKAJIbHBIE,
rOpU30HTAJIbHbIE W HakIOHHBIE. Kinaccudukamnus pa3pe3oB MO YHCIY CEKYIIMX IIOCKOCTEH:
pa3pe3bl NpPOCTbIE U CJIOXKHBIE — CIIOXKHBIE CTYIEHYaTble U CJIOKHBIE JIOMaHbIE pa3pesbl.
CoBMmenieHHble H300pakeHus. MecTHble pas3pes3bl. CedeHuss HaJO)KEHHbIE W BBIHECEHHBIE.
BrinocHble anemenTsl. [IpaBuna o0o3HaueHNs H300paKeHUH.

3.2. HakJiioHHbIe cedeHHMsl TreoMeTpuYecKux TeJ. [locTpoenne mpoekuuii u
HaTypaJIbHbIX BEJIMYUH F€OMETPUYECKUX Tesl. HakjIoHHbIE ceueHHs MHOTOTpaHHHUKOB. Buisl u
MpaBUJIa MOCTPOEHUSI CEUCHUN LMIMHAPA. 3aBUCUMOCTh BHJa HAKJIOHHOTO CEYEHHs KOHyca OT
PacroJIOKEHUsI CEKYIIeH IUIOCKOCTH OTHOCHUTENIbHO OCH KOHyca. HakjoHHBIE ceyeHHs Iiapa.
[IpaBuna nocTpoeHust HAKIIOHHBIX CEYEHHUI COWIEHEHHBIX TEJI.

3.3. AkcoHOMeTpU4YecKHe uepTexu u3aeanid. O6pa3oBaHNEe aKCOHOMETPUYECKOIO
yeprexxa.  [lepBuuHas u BTopuuHas  npoekuuu.  KosapduumeHTsl  MCKaKeHHs
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akcoHOMeTpuueckoro ueprexka. l[lepexon oT HarypaidbHBIX KO()(DUIHMEHTOB HMCKaXKEHUS K
NpUBEACHHBIM. Buapl akcoHoMmerpuu. BrinosHeHne ueprexkell MHOTOYTOJIbHHKOB U
OKPY)KHOCTEH B MPSAMOYIOJbHOM M KOCOYroJIbHOM (TOPU3OHTAIbHOM U  (POHTAIBHOI)
M30METPUSIX. AKCOHOMETPUUECKHE YEPTEKH FreOMETPUUECKUX TeJl. Pazpe3rl B aKCOHOMETPUHU.

3.4. [IlpumeHenune 00pa3oB M MeTOJ0B HAyepTaTeJbHOH reoMeTpHHU /sl pelleHUs
¢puznko-xumudeckux 3aaad. ['padpuueckoe uzo0OpakeHue coctraBa MHOTOKOMIIOHEHTHBIX
CHCTEM: OTPE30K COCTaBa, TPEYTOJIbHUK COCTaBa, TETpasAp cocrasa. ['paduueckoe nzodpaxenue
CBOMCTB MHOIOKOMIIOHEHTHBIX cucTeM. ['paduueckoe H300pak€HHE CTPYKTYPbl BEIIECTB,
IpUMepbl U300paKEeHNUs BELIECTB.

4. O0beM yueOHOMH THCHMIIHHBI

. B 3auerHbIx B akan.
Bunpl yaeOHOM nesITeTbHOCTH
eIMHUIIAX Jacax

O0masi TpPya0eMKOCTh JAUCHUIJIMHBI 10 4 144
yueOHOMY IJIaAHY
AyAUTOpPHBIE 3aHATHS: 1,33 48
Jlexuuu (y1ek.) 0,44 16
[TpakTueckue 3anstus (113) 0,67 24
Jlaboparopus 0,22 8
CamocTrosrenbHas padbora: 2,67 96
Bun uToroBoro KOHTPOJIS: 3a4eT ¢ OleHKOii - -

. B 3auerHbIx B actp.

Bunpl yaeOHOM nesITeTbHOCTH
eIMHUIIAX qacax

O0masi TpPya0eMKOCTh JAUCHUIJIMHBI 110 4 108
yueOHOMY IJIaAHY
AyIMTOpHBIE 3aAHATHS: 1,33 35,91
Jlexuuu (J1ek.) 0,44 11,88
[TpaxTnueckue 3anstus (113) 0,67 18,09
Jlaboparopus 0,22 5,94
CamocrosTenbHas padbora: 2,67 72,09
Bug uToroBOro KOHTPOJIS: 3a4eT ¢ OleHKOii - -

AHHOTanusA padoyeil NPOrpaMMsbl JUCHHILIMHBI
«Ikogorus» (b1.B.03)

1. Heap aucuMIIMHBI «DKOJOTUS» — CHOPMUPOBATH y CTYACHTOB MPEACTABICHUE O
COBPEMEHHBIX IKOJIOTHYECKUX MPodiieMax, 0 (PU3HKO-XUMHUECKUX IPoIieccax, MpPOTEKAIINX B
Pa3IMYHBIX KOMIIOHEHTaX OKPYKAIOWIEH CpeAbl U O CTENEHU AHTPOIOIE€HHOrO0 BO3JACHCTBHUS HA
9T TPOIIECCHI; BBIPAOOTATH Y CTYJICHTOB HABBIKM CUCTEMHOTO MOIX0/a K U3yUEHUIO U PEIICHUIO
OKOJIOTUYECKHX MpOOJIeM, BO3HUKIIMX B  PE3YIbTaTe IPOMBIIIICHHO-XO03IHCTBEHHOM
NEATEIIbBHOCTH YEJIOBEKA, Pa3BUTh MBIILJICHHUE, ITO3BOJISIONIECE MTPABUIIBHO OLIEHUBATH JIOKAJIbHbIE
Y OTJAJICHHBIC MTOCIEACTBUS IPUHUMAEMBIX PEIICHUH U1l OKPYKAIOLEH Cpelibl U YETTOBEKa.

2. B pesyabrare wu3y4YeHHs] IUCHUIUVIMHBI O0Oy4YamolIuiici 1O MporpamMmme
CIeNMAJINTETA J0JIZKEeH:

0b1a0amsb CIETYIONUMHA KOMIICTCHITUSIMU

- CIOCOOHOCTBIO TMPUHUMATh KOHKPETHOE TEXHUYECKOE DEIICHHE C YYETOM OXpaHbI
Tpyza, paaualiMOHHON 0€301TaCHOCTH U OXpaHbl OKpy»Karoten cpest (I1K-4).

3HaTh:
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3nams:

-OCHOBHBIE 3aKOHBI 00I1I€N IKOJIOTHH;

-3aKOHOMEPHOCTHU CTPOEHUS U PYHKIMOHUPOBAHUU OHOC(hEpDI;

-COBPEMEHHBIE IKOJIOTUYECKUE TIPOOIIEMBI;

-OCHOBBI PaIlMOHAJIBHOIO MIPUPOIOTIOIB30BaAHUS;

-OCHOBHBI€ MTPUHITUIIBI 3aITUTHI PUPOTHOM CPENIbl OT aHTPOIIOTEHHBIX BO3ICUCTBUM;

-CTPOCHHE OCHOBHBIX Teocdep 3eMIu M OCHOBHBIE (M3UKO-XMMHUYECKHE TMPOIECCHI,
MPOTEKAOIINE B HUX;

-OCHOBHBIC TTOHSATHUS U MIPUHITUIIBI KOHIICTIIIUN YCTOWYUBOTO Pa3BUTHS;

-OCHOBHBIE CBEJICHUS O INI00aIbHON Mpo0IeMaTuKe, MPUPOAHBIX pecypcax, MiIaHeTapHbIX
IpaHULIaX, AHTPONOI€HHOM BO3JCHCTBUM Ha OKPYKAIOLIYIO0 Cpeay, YIpPaBJIEHUH KayeCTBOM
OKpYKaroIlEen Cpeibl;

-IIPUHIUIIBI 3€JICHOU XUMUHU.

Ymemo:

-IPUMEHATh TOJYYCHHBIC 3HAHUS [UJI1  OIEHKH COCTOSHHS OKpYXKalomeh cpeapl u
PalOHAIBLHOTO UCIIOJIB30BAHUSI IPUPOJAHBIX PECYPCOB;

-MCII0JIB30BATh CETEBhIE KOMITBIOTEPHBIC TEXHOJIOTUH M 0a3bl TAHHBIX ISl PEIICHHUS] KOHKPETHBIX
HKOJIOTMUECKUX MPoOIieM;

Braoemy:

-MIOHATUHHBIM anmapatoM B o01acTh oOOmIel 3KOJIOTUM, PALUMOHAIBLHOTO HCIOJIb30BAHUS
MIPUPOIHBIX PECYPCOB U 3aLIUTHI OKPYKAIOLIEH CPEJIBI.

3. Kpartkoe cogep:xaHue JUCHMILTHHbI

BBenenue, OCHOBHBIC TOHATHS TACUIUTIIAHBI.

MecTo IUCHUIUIMHBI B CUCTEME OOIIEro U XMMHUYECKOro 00pa3oBaHUs. DKOJOTUYECKOE
oOpazoBaHue W 00pa3oBaHUE ISl YCTOWYMBOTO pa3BuTus. OOIIECTBO M OKpYXKaromias cpena.
[loHATHE YCTOWYNMBOTO pa3BUTHS.

Mooyne 1. Obwue eonpocvl 3konocuu. buocgepa. buoskonocus. buocgepa u

YCMOUYUBOCMb.

1.1 OcHoBHBIE 3aKOHBI 3KOJOTHMU. buoskosorus. Ilonstue 006 sKocucTeMax. YCTOWYHMBOCTH
skocucteM buocdepa, ee IBONIONUA U YCTOWYHUBOCTh. DKOCHUCTEMBI 3€MJIM U yCTOWYUBOCTH.
OcHoBHbIe cBefieHUs1 0 ianete 3emuisi. OCHOBHBIC TOHSATHS SKOJOTHUU. 3aKOHBI W TPUHIUIIBI
skosioruu. IloToku 3Hepruu u BemiecTBa B 3kocucreMax. OCHOBHbIE OMOT€OXUMUYECKUE [IUKIIBI
(kpyroBopoThI BemiecTB). LIUKIMYHOCTH MpOoIIecCOB B OMOC(epe U yCTOMUHUBOCTD.

1.2 Hapononacenenue. YenoBeuecTBo Kak yacTh 6uocdepsl. Jlemorpapuueckue npoodaembl
JluHaMHKa 4YeJIOBEYECKON MNOMYNALUU, POXKJIAEMOCTb, CMEpPTHOCTb, BO3pAaCTHasi CTPYKTYpa.
[IpoOnemMbl  COBpEMEHHOTO JTala pocTa YUCIEHHOCTH HaceneHus. ['eorpaguyeckoe
pacnpezeneHue HaceneHus. PerynupoBanue HapoJOHACETICHUS.

Mooyne 2. Cmpoenue u cocmas eeocghep 3emau. OcHOBHblE @HuU3UKO-XUMUUECKUE

npoyeccwl, npomexaoujue 8 2eocgepax
2.1 Atmocdepa 3emnmn
Crpoenue atMmocdepsbl, poiab GOTOXUMHUYECKUX PEAKIUIl B (POPMUPOBAHUU COCTaBa aTMOC(hEpHI.
[TapuukoBsiii 3ddexr. I[lapaukoBeie Ta3zel B arMmochepe. KiammaTuyeckue mOCIENCTBHS
AHTPONOTE€HHON JIESITEIbHOCTH.

Pacnipenenenne konmnenTpamnuu 030Ha B arMmocdepe. O30HOBEIN cioil. [IpupoaHbIil UK 030HA.
CoBpemeHHOE cocTOsiHUE 030HOBOTrO cios. [locnencTBust paszpyuieHus: 030HOBOTO CJIosl 3eMid
TSt 9esioBeka u onocdepsl B 1enom. CtpatochepHsblii 030H U TPOTIOCHEPHBIA 030H: CXOJICTBO U
paznuuug. MexayHapoJaHOe COTPYAHMYECTBO B 0OOJacTM OrpaHUYEHUE IPOU3BOJCTBA U
MCI0JIb30BAHUS 030HOPa3pyILIAOIINX BellecTB. MOHpeanbCKUil MPOTOKOI.

KucnoTtHeie 0% 11 1 mpo1iecchl OKUCICHH mpuMecei B Tporocdepe. PoToOXUMHIECKUI CMOT.
2.2. T'unpocdepa 3emnu. Bumger Bog Ha 3emie. [lpecHple Boapl. ['MIpOSOTHYECKHI ITHKII.
I'mob6anpHbIE 3K0I0rHUEcKUE MTPo0IeMbl THIpocdepsl. [ TaBHbIE KATHOHBI U AHUOHBI IPUPOIHBIX
BoJ. KucioTHO-OCHOBHOE paBHOBeCHME B MPUPOJAHBIX Bojaax. lllenmodyHoCTs MPUPOAHBIX BOA.
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OcCHOBHBIE TPUYMHBI, OTanbl M  TOCJIEACTBHUS  3aKHCICHUS TPUPOJIHBIX  BOJOEMOB.
OKHCIIUTENTFHO-BOCCTAHOBUTENBHBIC TPOIECCH B MPUPOIHBIX BogoeMax. CrpaTudukarus
MPUPOIHBIX Bo0eMOB. [Iponiecchr adTpodukanuu BogoemMoB. [I[pruunHbl 1 TOCTEACTBUS.
2.3. Jlutochepa 3emnu. 3emnHas kopa. [louBa. Crtpoenue mouBeHHOro ciosi. CocTaB IOYB.
Opranndeckue BemiecTBa B MoyBe. Pojib JKMBBIX OpPraHU3MOB B (POPMHUPOBAHWUU TOYBEHHOTO
cnos. Tspkenbsie MeTalibl B mouBe. Jlerpanamus mous. BoaHas 1 BeTpoBasi 3po3usi MOYB.

Mooyne 3. Anmponocennoe 6o30elicmeue Ha OKPYHCAOWYIO cpedy U PAYUOHATbHOE

NPUPOOONONL308AHUE
3.1. [Ipupoausie pecypeol. [lonarue 00 oTxoaax MPOU3BOJICTBA U MOTPEOICHH. MamoOTXOJHbIE
1 0€30TXOIHbIE TPOU3BOICTBA.
3.2 TlonsTtHe O IUTAHETApHBIX TPaHUIAX. AHTPOTOTEHHBIE BO3MYIICHUS OWOTr€OXHMHYECKHX
LUKIIOB a30Ta U ochopa. OCHOBHBIE IPUHILIMIIBI 3€JI€HON XUMUU.

Mooynw 4. Ycmotiuusoe pazeumue
[Tonatue 00 ycroumBOM pa3BuUTHU. McTOpHs CTaHOBJICHHS TOHATHA. BKiam oTedecTBEHHBIX
yuenblX. Llenn ycroiumBoro paszButuss OOH. MexayHapoaHoe COTPYIHUYECTBO B 0OOJIacTH
yCTOMYMBOTO pa3Buths. [IpombllieHHAass SKOJOTUS M 3€JIeHas XUMUS KaK WHCTPYMEHT
obecreueHns] yCTOMYMBOTO Pa3BUTHsI. DKOJIOTHUYECKAs dTUKA.
OO61iee KoJIMUECTBO MOAYJIEH 4.

4. O0beM yueOHOM THCHUIINHBI

o B 3auetnpix | B akanem.
Bun yuebnoit paboTsl !

€IMHULIAX yacax
OO0mas TpyA0eMKOCTh IMCUMILIMHBI 110 Y4eOHOMY IJIaHY 2 72
KonTakTHas padora (KP): 0,89 32
Jlexmmu (JIex) 0,44 16
[TpakTuueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 1,11 40
Pedepat / camocTosiTenpbHas npakTuyeckas padoTa 0,83 30
CaMocCTOATENbHOE N3YUYCHHUE TMCIIUILINHBI 0,28 10

Bua xonTpoJis: 3auer - -

. B 3aueTHBIX B acrp.
Bun yuebnoit paboTsl P

€IMHULIAX yacax
OO0mas TpyA0eMKOCTh IMCUMILIMHBI 10 Y4eOHOMY IJIaHY 2 54
KonTaktHas padora (KP): 0,89 24,03
Jlexuuu (Jlek) 0,44 11,88
[TpakTnueckue 3anstus (113) 0,44 11,88
CamocrositesbHas padora (CP): 1,11 29,97
Pedepar / camocTosiTenbHas npakTuyeckas pabora 0,83 22,41
CaMOoCTOATENbHOE N3YYCHHUE TUCIIUILINHBI 0,28 7,56

Bua xonTpoJis: 3auer - -

AHHOTanusA padoyeil NPOrpaMMsbl JUCHHUILIMHBI
«IIpaBoBenenue» (b1.B.04.)

1. e AMCHMIUVIMHBI — OBJIQJCHHE OCHOBAaMH IIPaBOBBIX 3HAHWUM, (OPMHUpPOBAHUE
IIPAaBOBOM KYJIBTYPbI AKTUBHOI'O, 3aKOHOTIOCIIYIIHOI'O IPAK/IaHNHA.

2. B pesyabraTre uH3y4YeHHUS] JUCHHUILVIMHBI O0y4Yallnuiicd Mo mporpamme
CIeLHAINTETA 10JIJKeH:

0b1adamsv CIeTYIOIMIUMHA KOMITCTCHITASIMHU:

— cIocoOHOCTHIO K Opranu3anuu padoTs! nogunHeHHbIx (I[1K-13);
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— CIOCOOHOCTBIO K OLEHKE  MOCIHEACTBUM  NPUHMMAEeMbIX  OpraHU3alMOHHO-
yhpaBiieH4ecKuX pemeHuit u ux ontumuzauuu (I1K-14).

3nams:

- OCHOBBI POCCHMCKOU MPaBOBOW CHCTEMBI U POCCHIICKOTO 3aKOHOJATEIbCTBA, OCHOBBI
opranu3anui u (YHKIUOHUPOBAHUA CYNEOHBIX M HWHBIX NPABONPUMEHUTECIBHBIX U
[IPaBOOXPAHUTEIIbHBIX OPraHoOB;

- TpaBOBBIE U HPABCTBEHHO-ITUYECKHE HOPMBI B cdepe mnpodeccuoHambHOM
NeSITeNIbHOCTH;

- IpPaBOBbIE HOPMBI, PETYIHPYIOIIME OTHOILIEHHE 4YeJIOBEKa K 4YeJIOBEKY, OOILECTBY,
OKpY’Karollen cpee;

- IpaBa ¥ 00513aHHOCTH I'PAXKIAHUHA;

- OCHOBBI TPY/IOBOTO 3aKOHO/IaTENIbCTBA,

- OCHOBBI XO35IICTBEHHOTI'O IPaBa;

- cenuUKy MPaBOBOTO PEryIMPOBaHUs OyayIiel MpodecCuOHATBHOM IeATETLHOCTH.

Ymemo:

- HCII0JIb30BATh 3TUYECKHUE U IIPABOBBIE HOPMBI, PETYIUPYIOIINE OTHOLLIEHUE YeIoBeKa

K 4eJIOBEKY, OOIIECTBY, OKpYXalolIel cpelie, UCI0Ib30BaTh IpaBa U CBOOO/IbI YeIoBeKa 1
rpaXKJIaHUHA [PU pa3pabOTKe COLUATIBHBIX MPOEKTOB;

- UCIOJIb30BaTh M COCTABJIATh HOPMATUBHBIE U IPABOBbIE JOKYMEHTBI, OTHOCSIIHECS K
npodeccuoHaIIbHON JeSITebHOCTH, NMPEANPUHUMAThL HEOOXOIMMBbIE MEpPbl K BOCCTAHOBJICHUIO
HapyIICHHBIX MPaB;

- peanu30BBIBaTh MpaBa W CBOOOJBI YEIOBEKa M TpakJaHWHA B pa3iIMuHbIX cdepax
KHU3HEJESITENIHOCTH;

- aHAJIM3UPOBATh COJIEP)KAHNE HOPMATHUBHBIX aKTOB, TPAKTUKY UX MPUMCHEHHUSI.

Braoemy:

- OCHOBHBIMH HaBBIKaMH cOOpa U aHajIu3a IpaBoOBOM MHPOPMALIH;

- IOPUANYECKON TEPMHMHOJIOTHEH, HaBBIKAMH PaOOThI C HOPMATHBHBIMU IPABOBBIMH
aKTaMH.

3. Kpartkoe cogep:xaHue TUCHMILIHHBI

[lonstne m mnpusHaku rocyaapctBa. Dopmbl rocynapcrBa. DyHKUMH TOCynapcTBa.
[Tonarue n npusHaku npaBa. OCHOBHBIE MPABOBBIE CUCTEMBI COBPEMEHHOCTHU. [IoHATHE U BHUIBI
UCTOYHUKOB mpaBa. OmnpeneneHue 3aKOHAa W I0J3aKOHHBIX akTOB. JlecTBHE HOPMATHBHBIX
IIPaBOBBIX aKTOB BO BpeMeHU. OOparHas cuia 3akoHa. [loHsTHE paBOBBIX HOPM, UX CTPYKTYpA.
Cucrema npaBa. YactHoe u mnyOnuuyHOe mpaBo. MarepuanbHOEe M IPOLIECCYyaIbHOE IPaBo.
[IpaBooTHO1LIEHHE: 0OBEKT, CYOBEKT U cojiepkaHue paBooTHoIIeHUH. KOpuanueckue GpakTsl.

Konctutymus — ocHoBHoM 3akoH Poccuiickoit deneparnuu. denepatuBHOE yCTPOHCTBO
P®. Cucrtema rocynapCTBEHHBIX OPTaHOB M TMPUHIUIN pasfencHus Biaacteit B PO. IlonsTue
rpaxknanctBa. [lpusHanue, coOmroAcHHWE, 3allUTa PABHBIX MPaB JKEHIIUH W MYXYUH Kak
OCHOBHasi 003aHHOCTb TOCYapCTBA.

[lonsiTe u mpeaMeT agMUHUCTpAaTUBHOTO MpaBa. OOmas xapakrepuctuka Koaekca PO
00 aIMUHHUCTPATUBHBIX MPABOHAPYIICHUSIX. ATIMUHUCTPATHBHBIC TTPABOHAPYIIICHUS: TTOHATHE U
MPU3HAKUA. AIMUHHUCTPATHBHAS OTBETCTBEHHOCTD: MOHATHE W MPUHIUIEI. [loHsATHE, MPU3HAKY U
BHJIBI AJIMUHUCTPATUBHBIX HaKa3aHUM.

[lonsiTve W mnpeAMET YroJIOBHOTO IpaBa. YTOJOBHAas OTBETCTBEHHOCTh: IIOHSTHE,
OCHOBaHME BO3HUKHOBeHus. [loHsTHe mpecTyruieHus: mpu3Haku, cTpykrypa. CocraB
npectymienus. Coyudactue B mpecTyruieHHH. OOCTOSTENhCTBA, MCKITIOYAIONINE MPECTYITHOCTh
nesuus. [lonarue, uenu u BUIBI HAaKa3aHUM. YTOJIOBHAs OTBETCTBEHHOCTh 3a COBEPILIEHUE
MPECTYIUICHUNU. YCIOBHOE OCYXKACHHE, OCBOOOXKJIEHHWE OT YroJOBHOW OTBETCTBEHHOCTH.
[Ipeamer ¥ OOBEKT KPUMHUHAIUCTUKH. MeTombpl W 3aqaydl KpUMHHATHCTHKU. [loHsTHe
KpUMHHAIHCTHYECKOM — unaeHTU(ukamuu. OOBEKTHI W BUABI  KPUMHHATHUCTHYECKOM
unentudukanuu. Kpumunanucruueckas Texuuka. KpumunanucTudeckas TakKTHKA.
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DKOJIOTHYECKOE MPaBO: MOHATHE, MPEAMET METOJ U MCTOUYHHUKH 3KOJIOTUYECKOTO IpaBa
P®. IlonsaTne, BUIBI U CTPYKTYypa 3KOJIOTMYECKUX MPABOHAPYIIECHHUM, OTBETCTBEHHOCTh 3a HX
COBEPILECHHUE.

[Tonstne nudopmarmu. OTBETCTBEHHOCTh 332 HapyIIEHHWE 3aKOHOJATENbCTBA O 3aILUTE
uHpopmauuu. locymapcTBeHHass TaliHa: TIOHATHE, 3allUTa, [PABOBOE pPETyJIUPOBAHUE
rocy/lapCTBEHHOM, ciy)keOHOM u uHOW wuHpopMmanuu. KonduneHuuanbHas uHGOpPMaLU:
MOHSTHE, BUJIBI U 3alUTA. 3alllMTa ePCOHAILHBIX JaHHBIX I'PaXIaHHHA.

[londatne, mnpeaMer ©W METOX TpaxJaHCKoro Impasa. [loHATHE Trpa)XxAaHCKOTO
[paBOOTHOLIEHUs, ero  crneuupuxka. CTpykTypa  TpakJaHCKOTO  IPABOOTHOIICHHUS.
[IpaBoneecniocoOHOCTh CYOBEKTOB I'PaXKIAHCKOTO MPAaBOOTHOIIEHMS. ['paxkiaHe Kak CyObEeKTbh
rpaxkaaHcKkoro npasa. @U3nyecKue U IOPUANYECKUE JHIA: TIOHATHE, IPU3HAKH, KJIacCUPUKAIUS.
Opunnueckue dakrel. I[IpaBo coOctBenHoctu. Ilonstre aBTOpckoro mpaBa. llonsTue
naTeHTHoro mnpana. lloHsartue uuTenmnextyanbHO cobctBeHHOCTH (MIC) M MCKIIIOUMTENHHOIO
mpaBa. Kimaccudukanuss UC. Cuctema mpaBoBOil OXpaHbl MHTEIJICKTYaAJIbHOM COOCTBEHHOCTH,
aBTOPCKHX M MAaTEHTHBIX IPaB.

[TonsiTe X03sAHCTBEHHOrO (IIPEANPUHUMATENLCKOr0) mpaBa. [IpenMer X03sHCTBEHHOTO
(IpeanpuHUMAaTENbCKOTO) IpaBa, NPU3HAKH, METOJbl IpaBOBOro peryinupoBaHus. llonsarue
XO35MCTBEHHOU U MPEAIPUHUMATEIBCKOMN AESTEIBHOCTH.

[IpaBoBO€ perynupoBaHHe CEMEWHBIX OTHOIICHUN. 3aK/IIOUE€HUE U IpeKpalieHue Opaka.
[IpaBa u o0s3aHHOCTH poauTeNel U neTel. AnuMeHThl. @OpPMBI BOCITUTAHUS JIETEH, OCTABIITNXCS
0€e3 Morne4YeHus poAuTeIeH.

[Ipenmer w MeTon TpydoOBOro mpasa. TpynoBOM JOTOBOP: TMOHATHE, CTOPOHBI,
coaepxanue. Pabouee Bpemsi. Bpems otnpixa. TpynoBeie ciopsl. Juctumnnuna Tpyaa.

[lonatne m ucrtoku koppynuuu. HopmatuBHOEe omnpenenenue Koppynuud. [Ipudnsbl
pacnpocTtpanenus koppynuuu. Haka3zyemble n HeHaka3zyemble (opMbl Koppynuuu. CKphITbIE
(matenTHbIe) (GopMbl KOoppynuuu. Popmbl KOppyHuuHu-npecTyrieHus. dopMbl Koppynuuu-
npoctynka. @opMbl MoiuTHYeCKOM Koppynuuu. HopmaTuBHBIE IpaBOBbIE aKThl B cdepe
npotuBoeiicTBus  koppynuuu. dDenepanbHblii  3akoH  oT  25.12.2008 Ne 273-®3 «O
MPOTUBOICUCTBUH KOPPYILIAK.

4. O0beM yueOHOMH TUCHMILTHHBI

Buner yue6HOM paboThI B 3au. en. B akan.u.
OO0uasi TPy10€eMKOCTh AUCHUIIMHBI 10 Y4e0HOMY ILUIAHY 2 72
AyIUTOpPHBbIE 3aHATHS: 0,9 32
Jlexumonnsie 3anstus (JI3) 0,45 16
[IpaxTuueckue 3ansatus (113) 0,45 16
CamocrositesbHas padora (CP): 1,1 40
Pedepat/CamocrosiTensHas mpakTuueckasi padboTa 0,5 20
CamMocTosATEeT HOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 0,6 20
Buj koHTpoOJIs: 3a4eT / IK3aMeH 3ayer

Buner yue6HOM paboThI B 3au. en. B actp.u.
OO0uasi Tpy10€eMKOCTb AUCHUIIMHBI 110 Y4€0HOMY IJIAHY 2 54
AyIUTOpPHBbIE 3aHATHS: 0,9 24,3
Jlexumonnsie 3anstus (JI3) 0,45 12,15
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[Ipaxtuueckue 3ansatus (I113) 0,45 12,15
CamocrositesbHas padora (CP): 1,1 29,7
Pedepar/CamocrosrenbHas npaktuyeckas padboTa 0,5 13,5
CamMocTosATEeT HOE U3YUYCHUE PA3/ICTIOB JUCITUTUTMHBI 0,6 16,2
Buj koHTpoOJIs: 3a4eT / IK3aMeH 3ayeT

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«Ixonomuka» (b1.B.05)

1. Heap IMCHMIVIMHBI - [IOJIyY€HHE CHUCTEMbl 3HAHMM 00 SKOHOMHYECKHX
3aKOHOMEPHOCTSAX  (PYHKIIMOHUPOBAHUSA  IMPOMBIILUIEHHOTO  MPOM3BOJACTBA B  CHCTEME
HAIlMOHAJILHOM SKOHOMHUKH, (OPMUPOBAHHE IKOHOMUYECKOTO MBIIIJICHUS U HCIOJIb30BaHUE
MOJIyYE€HHBIX 3HaHUN B IPAKTUUYECKON JAESITEIbHOCTH.

2. B pesyabrare H3yYeHHUS [AUCUMIUIMHBI OO0y4YallMiics MmO mporpamme
CIEeNNATUTETA JOJI/KEeH:
0b1a0amsb CIETYIONUMHA KOMIICTCHITUSIMU

ObwexynomypHouimu.:

- CIIOCOOHOCTBIO K COCTAaBJICHMIO U aHAIMU3y OM3HEC-IUIAHOB pa3pabOTKU U BHEAPEHUs
HOBBIX TEXHOJIOTHYECKMX IPOIECCOB, oOOpamieHuss ¢ o0bekTaMH MpodeccnoHanbHOM
NeSITeNIbHOCTH, BBIITYCKA U peall3allui KOHKYpEeHTHO criocoOHoi npoaykuuu (ITK-17).

3nams:

— OCHOBBI 3KOHOMUKU B PA3JIMYHBIX chepax KUZHEAECATEIIbHOCTH;

— METO/JIbl pa3pabOTKU ONEPAaTUBHBIX U IPOU3BOJICTBEHHBIX IJIAHOB;

— METO/Ibl U CLIOCOOBI OTLIATHI TPYA;

Ymemo:

— COCTaBJIATh OTYETHI IO BHINOJHEHUIO TEXHUUECKUX 3a/1aHUM;

— TOTOBHUTb MCXOJHbIE JAHHbBIE JJI BbIOOpa W OOOCHOBAHMSI HAYYHO-TEXHUYECKUX U
OpraHU3alMOHHBIX PELIEHUI Ha OCHOBE SKOHOMUYECKOTO aHAJIN3a;

— pa3pabaTbiBaTh OlEpaTUBHbIE IJIaHbl PadOT MEPBUYHBIX IPOU3BOJICTBEHHBIX
MO JIpa3IeJICHU;

Braoemy:

- METO/JlaMU U HMHCTPYMEHTaMHU INPOBEICHUS SKOHOMHUYECKOIO aHaiu3a 3aTpar u

Pe3yJbTaTOB ACSATEILHOCTH IPOU3BOCTBEHHBIX M10Pa3/IEICHHUI;

- MHCTPYMEHTaMH IUIAaHUPOBAHUS M BBINOJIHEHHUS] MEPOINPHUSITHH MO IPOU3BOJCTBY

MPOJTYKIIUH.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Mooy 1. Beeoenue. Ocnosbl pblHOUHOU SKOHOMUKU

DKOHOMHYECKHE MOTpeOHOCTH, Onara u pecypchl. OOIIECTBEHHOE MPOU3BOACTBO U
SKOHOMMUECKHE OTHOIIeHMs. [Ipou3BOJICTBEHHBIE BO3ZMOMXHOCTU OOIIECTBA M SKOHOMHYECKU
BbIOOp. KpuBas mnpou3BOACTBEHHBIX BO3MOXKHOCTEH. 3akoH yObIBarollell IpeneabHOM
noJsie3sHoCcTUM. TpaaunuoHHas 3koHoMuYeckas cuctema. CoOCTBEHHOCTh: (OPMBI M MYTH HX
npeoOpa3oBaHus. PbIHOUHBII MexaHu3M cropoca U mnpeaioxkeHus. CoBeplleHHas H
HecoBepLIeHHas: KOHKYpeHIMU. CyIIHOCTh U YCIOBUSI BO3HUKHOBEHUS pbIHKA. Buabl pbIHKOB U
ux crpykrypa. @ynkuuu peiaka. ToBap u ero coiictBa. Cripoc M NpeAsIOKEHUE Ha PHIHKE.
[Tonsite «onactuyHoCcTh». CoOBEplIEHHAs U HECOBEPLIEHHAas KOHKYPEHLUHUHU. MOHOMOIHUs.
Onurononus. IloHsATue HaIMOHAIBHOW HSKOHOMHUKH, OCHOBHBIE MaKpPOIKOHOMHMYECKHE
nokazarenu. llotpebnenuss u cOepexkenus. I[lpowsBoacTBo, 0oOMEH U pacmpenencHHe.
[ToTpebnenue, coepexeHre, MHBECTULIUN TOBApOB U yciuyr. @uHaHCOBas cucTeMa U (pMHAHCOBAsI
noJinTuka oodecTsa. Hamoru u Hanorosas cucrema.

Mooyns 2. DkoHoOMUYecKuUe 0CHOBbI YNPABIeHUs NPOU3BOOCHEOM
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[Ipennmpusitue kak CcyObEKT pPBIHOYHOIO XO3SCTBA. OKOHOMHUYECKHME 3aKOHBI U
OCOOCHHOCTM HUX HpOSABIECHUS Ha MmOpeanpuarud. Ponb coenuanucra  XUMHYECKOU
npoMeblieHHocTu. llpennpusarue B cuctemMe pblHOYHOW SKoHOMMKH. llpenmpusarue — kax
CyOBEKT U  OOBEKT TNPEINPUHUMATEIHLCKOW  JCATEIBHOCTH. 3aKOHOJATeNbHas  0asa
MpeaNPUHUMATENbCKON AedaTenbHocTU. HopMmaTHBHO-IIpaBOBbIE aKThl, PErJaMEHTHPYIOIINE
NeSITeNbHOCTh npennpusaTus. OpraHu3alMOHHO-TIPABOBBIE (OPMBI  MPEANPUHUMATEIHCKON
NEeSITeIbHOCTH U KPUTEPUU UX BbIOOpa. DPOpMbI COOCTBEHHOCTH. BHENIHSISI 1 BHYTPEHHSIS cpesia
npeanpusaTus. MarepuanbHo-TexHUYecKass ©0a3a mnpou3BojicTBa. CbIpbeBass U TOIUIMBHO-
sHepreTuyeckas 0a3za XMMHYECKMX Hpou3BOACTB. IlpomsBoiacTBeHHass mporpamma U
MIPOM3BOJICTBEHHAs! MOIHOCTh Ipeanpusitus. KauecTBo U KOHKYpPEHTOCIOCOOHOCTh MPOYKLIUH.
DKOHOMHYECKOE€  OOOCHOBaHME BbIOOpa ChIpbS U TOIUIMBA.  PecypcocOepexeHue.
AnbTepHaTUBHBIE HCTOYHUK ChIpbS U DJHEPruM. MarepuanbHO-TEXHUYECKHE PECYPCHI
npeanpusaTis. OCHOBHbIE IPOU3BOJCTBEHHbIE (OHIBI XUMHMUYECKUX MPEANPHUSATHI: IMOHATHE,
Kjaccugukanus u crpykrypa. [loHstue u cTpykTypa, U OlleHKa OCHOBHBIX cpelcTB. [lokazarenu
UCIIOJIb30BAaHUS OCHOBHBIX IPOM3BOJCTBEHHBIX (POoHI0B. M3HOC M aMopTu3alus, U OLIEHKa
3¢ (GEeKTUBHOCTH HCIOJIb30BaHUSI OCHOBHBIX IPOM3BOJCTBEHHBIX (QOHII0B. BocmpousBoactso
OCHOBHBIX cpeacTB. OOOpOTHBIE CpenCcTBAa HPENNpPUATHS: IOHATHE, COCTaB M CTPYKTYpa.
Hctounuku QopmupoBanusi 000pOTHBIX cpeacTB. OOopauynBaeMoCTb OOOPOTHBIX CPEACTB.
Marepuanbable 3anacel Ha npeaupusTuu. Tpynossle pecypebl npennpusitusd. [lepconan
HNPEeNNpUsITHS U €ero CTpykrypa. O(d(eKTUBHOCTh HCHOJB30BaHUSA IIepcoHalla M pabodero
BpemeHH. [IpousBoauTenbHOCTh TpyAa U oruiata Tpyaa. Opranusanus 3apaOOTHON IUIaThl Ha
npennpusaTud. [Ipon3BOIUTENBHOCTh TpyAa: MOHSATHE, IOKA3aTe€IM WU METOJbl U3MEPEHHS.
WnnuBuayanbHas u  OOIIECTBEHHAsh IPOU3BOAUTENBHOCTh Tpyna. PesepBel U (paxkTopsl
MOBBILIEHUS MPOU3BOJUTEILHOCTH Tpyna. DopMmbl, cUCTEMBbl M pa3Mep OIUIaThl Tpyla Ha
MPENPUITHH.

Mooy 3. Texuuxo-sKoHOMUYECKUU AHANU3 UHHCEHEPHBIX PeUleHUlL

Jloxonpl M pacxoabl Ha MNPOU3BOJACTBO, W PpEATU3ALUUI0 HPOAYKLUUU HPEIIPUSITHSL.
W3nepxku mpoW3BOACTBA MPOAYKIHH (CEOECTOMMOCTH), NPHOBUIb, PEHTAOETBHOCTH |
ueHooOpazoBanue. IlonsTue 3arpaTbl Ha MNPOM3BOJACTBO M  peaM3alUi0  HPOAYKLIUHU
(cebectoumocts). Buasl u 3Hauenue kinaccuukauuu 3arpar. CTpykTypa 3arpar Ha
MIPOM3BOJICTBO M peaM3alMi0 NPOAYKUUU. TEeXHMKO-dIKOHOMUYECKUN aHajIu3 HHKEHEPHBIX
pemenuii. OCOOEGHHOCTH pacyeTa 3aTpaT Ha MPOW3BOJACTBO M pEATU3AIMIO MPOAYKIIMH B
KOMILJIEKCHBIX Tpou3BojcTBaXx. OCHOBHbIE IyTH CHIKEHUS 3aTpaT Ha IIPOU3BOJCTBO
npoaykuuu. Jloxoasl npennpustus. Ilonstue npuObuid U 10XoAa MPEANPUATUS, METOAbI UX
pacuera. PenraGenbHOCTh, €€ BUIObl U MeTOAbl pacuera. [lyTu mMOBbIMIEHHS OPUOBLIN U
peHTabeNbHOCTH Ha mnpennpusatusx. lleHooOpazoBanne wu 1eHoBas mnoyuTuka. llena Ha
MNPOJIYKIMIO M MPUHIUIBI LeHooOpazoBaHus. Buapl 1eH. CTpyKTypa LE€HBI, CHUCTEMa LIEH.
B3aumocBszu nen u wusnepxkek. lleHoBas mnonutHka. Pa3paboTka 11€HOBOM cTpaTeru.
OUHAHCOBO-KPEIUTHBIE OTHOILIEHUS MNPEANpPUATHN U cucTeMa HayorooOnoxeHus. I[lonsrtue,
COCTaB U CTpyKTypa ¢uHaHCOB mnpeanpuatus. llpuHuunel Hanoroobnoxenus. Hamoru u
IJIaTEKU, YCTAHOBJIEHHbIE 3aKOHOJATENIbCTBOM: BUJbI, CTABKHU, OOBEKTHl HAJIOTOOOJIOKEHUS U
CPOKH YILJIaThl HAJOra B OIOJIKET.

4. O0beM yueOHOH THCUMIITHHBI

B
Bunel yue6HOM paboThI 3a4ETHBIX B akanem.
eIMHUIIAX Hacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY TUIAHY 3 108
KonTaktHas padora (KP): 1,33 48
Jlexuuu (Jlek) 0,89 32
[TpakTueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 1,67 60
Bunel camocTositenbHOM paboThl (OArOTOBKA K KOHTPOJIBHBIM 1,67 60
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paboTam U 3K3aMEHY)
Buja KOHTPOJISA: 324€T C OLEHKOMH - -
B

Bunel yue6HOM paboThI 3a4ETHBIX B acrtp. yacax

eIMHUIIAX
OO0uiasi TPy10€eMKOCTb AUCIHUIJIMHBI 110 Y4e0HOMY TUIAHY 3 81
KonTaktHas padora (KP): 1,33 35,91
Jlexuuu (Jlek) 0,89 24,03
[TpaxTnueckue 3anstus (113) 0,44 11,88
CamocrositesbHas padora (CP): 1,67 45,09
Bunel camocTositensHOM paboThl (IIOJArOTOBKA K KOHTPOJIbHBIM 1,67 45,09
paboTaM U 3K3aMEHY)
Buja KOHTPOJISA: 324€T C OLEHKOMH - -

AHHOTaN U Y4eOHOI MPOrpaMMbl JUCHUILIMHBI 0230B0I YACTH MaTeMATHYeCKOI0 H
€CTECTBEHHOHAYYHOI'0 LIUKJIA
«Teopusi BeposiTHOCTEH U MaTeMaTH4YecKasi craTucTuka» (b1.B.06)

1. Heab0 TUCHUIUIMHBI SBJSETCS (OPMHPOBAHHME y CTYJEHTOB CHUCTEMbl OCHOBHBIX
MOHATHH, UCHOJB3YEMBIX JUISl MOCTPOEHUS BaXXHEUIIUX MAaTEMaTHYECKUX MOJIENEH, U yMEHUus
MCI0JIb30BaTh MaTeMaTHUYECKUE METO/IbI /ISl ONTMCAHMSI Pa3JIMYHbIX [TPOLIECCOB.

2. B pesyabrare H3yYeHHUS [AUCUMIUIMHBI OO0y4YallMiics MmO mporpamme
CIEeNMATUTETA JOJI/KEeH:

0b1a0amsb CIETYIONTUMHA KOMIICTCHITUSIMU

— CIIOCOOHOCTBIO MCMOJIb30BaTh MaTEMaTUYECKUE, ECTECTBEHHOHAYYHbIE U MHKEHEPHbIE
3HAHMS JUIsl pelieHus 3a1au cBoelt mpodeccuonanbHo nestenbHocT (OIIK-1);

— CIIOCOOHOCTHIO MPO(ECCHOHATBHO HCIOJB30BAaTh COBPEMEHHOE TEXHOJOIMYECKOE U
aHAJINTUYECKOE 000pyIOBaHHE, CIOCOOHOCTbIO K IPOBEACHHUIO HAYYHOI'O MCCIEAOBAaHUA H
aHaJIM3y MOJIyYEHHBIX MpU ero nposeaeHuu peszynbraron (OIIK-2);

— CIIOCOOHOCTBIO MCTIOJIb30BaTh METO/Ibl MATEMATUYECKOTO MOJEIMPOBAHUS OTIEIbHBIX
CTaJuil U BCEro TEXHOJIOTMYECKOTO Mpoliecca, K MPOBEIECHUIO TEOPETHUECKOTO aHallu3a U
SKCIEPUMEHTAJIbHOM npoBepke afekBaTHocTH Mojenu (OIIK-3).

3nams:

— OCHOBBI Ju(@epeHIUanbHOr0 W HUHTErpajbHOrO  HCUUCICHUS, AUPPepeHInanbHbIX
YPaBHEHUU;
— MaTeMaTU4YeCKHUEe TEOPUH M METObl, JIeKAIIHMe B OCHOBE IOCTPOEHHUS MaTeMaTHYeCKUX
MOJIeTIei;
— OCHOBBI IPUMEHEHUS MaTEMaTHUYECKUX MOJIEIEeH U METOJIOB.
Ymemo:
— BBIOMpPATh MaTEMATUUYECKUE METO/Ibl, IPUTOAHbIE JUIsl PELICHHS] KOHKPETHOM 3a/1a4H;
— HCIOJb30BaTh MaTEeMaTHYECKUE IOHATHUS, METOAbl U MOJEIH Ul ONMCAHUSA Pa3IUYHBIX
IIPOLIECCOB;
— BBIABJIATH MaTEMATHUYECKHUE 3aKOHOMEPHOCTH, JISKAINE B OCHOBE KOHKPETHBIX IIPOIECCOB;
— HCII0JIb30BaTh OCHOBHBIE METO/Ibl CTATUCTUYECKON 00pabOTKU JaHHBIX;
— TPUMEHATh MaTeMaTUYECKUe 3HAaHUS Ha MEKIUCIUITIMHAPHOM YPOBHE.

Braoemy:

— OocHOBaMHM (DyHJAMEHTAJIbHBIX MaTeMaTUYECKUX TEOpUl W HaBbIKAMU MCIIOJIb30BaHUS
MaTeMaTUYECKOro anmnapara;
— METOJaMH CTaTUCTHYECKON 00paboTKu MHPOpMaIIH.
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3. Kpartkoe cogep:xaHue IUCHHUILTAHBI

Mooynw 1. Teopus eeposimuocmeiti. Ciyuatinvie enuyuHbl U UX 3aKOHbL PACNPEOETIeHUSL.

[Ipeamer teopum BepositHOocTel. CiydaiiHbie COOBITHS. [IpOTHBOTIONIOKHBIE COOBITHS.
HezaBucumbie coOwbitusi. OTHOcHWTenbHass dactoTa. Kilaccuueckoe ©  reoMeTpHU4ecKoe
ONpeJeNIieHue BEPOSTHOCTU. OJIEMEHTapHas Teopusi BEpOSTHOCTEH. MeToabl BBIYUCIECHUS
BeposiTHOcTel.  IIpocTpancTBOo  snemeHTapHbIX coObITHM. Kitaccuueckoe — ormnpeneneHue
BEpPOSITHOCTU.  AnreOpa  cOOBITHH: TEOpEeMbl O  BEpPOSITHOCTH  CYMMBbI  COOBITHIA,
MIPOTUBOIOJIOKHBIX COOBITUH, CyMMa BEPOSITHOCTEM HECOBMECTHBIX COOBITHH, 00pa3yrouIux
MOJIHYIO Ipyny. AKCHOMAaTUYECKO€E OmpesiesieHne BeposTHOCTU. CTaTHCTUYECKOE OIpeIeIeHIE
BEPOSITHOCTH. YCJIOBHAsl BEPOSITHOCTb. T€opemMbl O BEPOSITHOCTH NPOU3BEACHUS 3aBUCHUMBIX U
He3aBUCUMBIX cOObITHH. [lomHas BeposTtHOCTh. [loBTOpHBIE McHBITaHus. Dopmyna beprysm.
JlokanbHasg u uHTErpasibHas TeopeMbl MyaBpa-Jlannaca. ®opmyna [lyaccona.

[lonatne cinyyallHOM BenW4MHBI. [IUCKPETHBIE W HENPEPBIBHBIE CIy4allHbIE BEJIMYHHBI.
3aKoH pacHpeesieHus Ciiy4aiiHoN BeanuuHbl. OYHKIUS paclpeseneHus], ee CBONCTBa, rpaduxk.
[InoTHOCTH pacmpelienieHnss HENPEPbIBHOM CllydallHON BeIMYMHBI (IJIOTHOCTH BEPOSTHOCTH).
@opMyna s BEPOSATHOCTH IOINAJAHUS HENPEPBIBHOW CIlydalHOW BEJIMYMHBI B JAHHBIN
MHTEPBAJI, BHIPAKEHHBII 4epe3 IUIOTHOCTbh BEPOSTHOCTH, M€OMETPUUYECKHI CMBICT (OPMYIIbL.
bunomuansHoe pacnpenenenue, pacnpeaeneHue Ilyaccona, paBHOMepHOe pacnpeaeieHue,
HOPMaJIbHOE pacrpeiesieHue, SKCIOHEHIIMAIbHOE pacipe/ieieHHe.

Mooynv 2. Mamemamuueckas cmamucmuxa.

[Ipeamer maremaTtmdeckoidt  cratucTukud. (OCHOBHBIE 3aJadud  MaTEMaTUYECKOU
cTaTuCcTUKHU. BpiOopounblii meton. Craructuyeckoe omnucanue. BpiOopku. ['mcrorpamma u
noyuron 4yactor. Craructudeckass (3mnupudeckas) QyHKUMsS pacrpeneneHus. Boibopounbie
XapakTepUCTUKM M ux pacnpenenenus. CocrositenbHble, 3((EKTUBHbIE CMEIIEHHbIE U
HECMEIICHHbIE OLIEHKH MapameTpoB. CTaTUCTHYECKOE CpeJHee, CTaTUCTHUYecKas IUcHepcus U
CTaTHUCTUYECKOE CpeHEE KBaIPAaTUYHOE KaK TOYEUHBIE OLIEHKA HEU3BECTHBIX: MAaTEMATHUYECKOTO
OKUJaHUsl, JUCIEPCUU, CPEIHEro KBAJIpAaTUYHOTO OTKJIOHEHHs. JlOBEpUTENIbHbIE MHTEPBAbI U
UHTEpBAJIbHbIE OLIEHKH. JlOBEpUTEIbHbIE OLEHKA HEU3BECTHOW BEPOSTHOCTU IO OOJBIINM
BbIOOpKaM. JloBepuTenbHas OLIEHKa MAaTEMaTUYECKOTO OKUJAHUS MIPU HEU3BECTHOM AUCIIEPCUM.
JloBepuTenbHas OLEHKAa CPEAHEro KBAJApPAaTUYHOIO OTKJIOHEHHs. ToOuHble BBIOOPOYHbBIE
pacnipenenenus: Cteronenta (t- pacnpenenenue), Pumepa-Craenekopa (F-pacmpenenenue),
Iupcona (y*-pacmpesernenne). [IpoBepKa CTATHCTHYECKUX THIOTE3. MaTeMaTHYeCKHe METOIbI
MIPOBEPKU CTATUCTHUECKUX TUIOTE3. DIEMEHThI TEOPUHU KOPPEISALUU.

4. O6béM yueOHON TUCITUTITUHBI

. B 3a4eTHbIX | B akameM.
Bun yuebnoit paboTsl
eIMHUIIAX gacax
OO0uiasi Tpy10€eMKOCTb JAUCIUNIJIMHBI 3 108
B tom uncie Ha oOyueHue 3 108
AyIUTOpPHBbIE 3aHATHS: 1,38 48
Jlexmn 0,44 16
[IpakTuueckue 3aHATHS 0,89 32
JlabopaTopHbie pabOThI - -
CamocrosiTesibHasi padora: 1,67 60
PacuerHo-rpaduyeckue paboTsl 0,56 20
[loaroroBka K KOHTPOJILHBIM paboTam 0,56 20
[ToaroroBka k 1abopatopHbIM paboTam - -
Jlpyrue BuJIbl CAMOCTOSITEILHOM IEATEIBHOCTH 0,56 20
IloaroroBka m caya K3aMeHa - -
Bu MTOroBOro KOHTpPOJIsi: 3a4yeT 4 cemectp
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Br yae6HOH paboTs! B 3a4eTHbIX | B actp.
SIMHUTIAX gacax
OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHBI 3 81
B tom uncie Ha oOyueHue 3 81
AyIUTOpPHBbIE 3aHATHS: 1,38 37,26
Jlexmn 0,44 11,88
[IpakTrueckue 3aHITH 0,89 24,03
JlabopaTopHnbie pabOThI - -
CamocrosiTejibHas padoTa: 1,67 45,09
Pacuerno-rpaduueckne paboTsl 0,56 15,12
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,56 15,12
[loaroroBka k J1abopaTopHbIM paboTam - -
Hpyrue BUabl CaMOCTOSITETbHOU IEATEIIbHOCTH 0,56 15,12
[TonroToBka u cgava sK3amMeHa - -
Bua nTOoroBoro KOHTpoJisi: 3a4er 4 cemecTp

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«JIaGopaTopHbIie padoThl M0 oprannyeckoi xumumn» (b1.B.07)

1. Heab AucHunIuMHbl — MPpUOOpPETEHNE CTYIGHTAMH OCHOBHBIX CHHTE3a OPraHUYECKUX
BEIIECTB.

2. B pesyabrare wu3y4YeHHs] IUCHUIUVIMHBI OOy4YalolIuiici 1O MporpamMmme
CIEeNNATUTETA JOJI/KEeH:
0b1a0amsb CIETYIONUMA KOMITCTCHITUSIMU

- CIIOCOOHOCTBIO MPO(PECcCHOHATBHO HMCMOJb30BaTh COBPEMEHHOE TEXHOJOTUYECKOE U
aHAJIMTUYECKOE 000pyJOBaHHE, CIIOCOOHOCTHIO K IPOBEACHHUIO HAYYHOTO MCCIEIOBAaHUS U
aHaJIM3y MOJIyYEHHBIX MpU ero nposeaeHuu pe3ynbraron (OIIK-2);

- CHOCOOHOCTBIO OCYILECTBISATh TEXHOJOTHYECKMM MPOLECC B COOTBETCTBUU C
periaMeHTOM W HMCIOJIb30BaTh TEXHUYECKHUE CPEJICTBA JJIsI M3MEPEHHS OCHOBHBIX IMapaMeTpPOB
TEXHOJIOTHYECKOIo Mpolecca, CBOUCTB colpbs U npoaykuuu (I1K-1).

3nams:

— TEXHUKY 0€30IaCHOCTH B JaOOpAaTOPUU OPraHUUECKON XUMUU;

— TPUHIHTHBI 0€30TTACHOTO OOpaIEHUs C OPTaHUIECKUMH COCTUHEHUSIMH;

— METOJIbI ¥ BBl XpoMaTorpaduu [jIsl OMpeIeTICHUs] COCTaBa PEaKIIMOHHON CMECH;

— TEOPETUYECKHE OCHOBBI CITIOCOOOB BBIACICHUS, OUMCTKH U HACHTH(MUKAIMN OPraHUYECKUX
BEILECTB;

— OKCIEPUMEHTAIBHBIE METOJBI TPOBEACHHUS OPraHUYECKHX PEaKIHi, MPOTEKAIOIUX II0
pPa3IUYHBIM MEXaHU3MaM;

— OCHOBHBIE OOIIME METOAWKH B3aUMHOW TpaHcopManuu KIACCOB OPraHUYECKUX
COCIMHEHU M.

Ymemo:

— TMPUMEHITh TEOPETUYECKUE 3HAHUSA ¢ IKCIEPUMEHTAIBHBIE METOJBI HCCIICIOBAHUS
OpraHWYECKON XMMHUU NIPH PEIIeHUU TPOPECCHOHATBHBIX 3a7a4;

— chopmynupoBath mTpoOieMy u 0OOCHOBATH BBIOOp NPHOOPOB M AKCIEPUMEHTAIBHBIX
METOJIOB MCCJICIOBAHMUSI, [IOCTABHUTH LIEIM U 3a/1a4U ¥ HAMETUTD MyTH UX JOCTHKCHHUS;

— CHUHTE3WPOBATh COCIMHEHMS 110 MPEIOKEHHON METOIHKE;

— TMPOBECTH BBHIJCIICHHE U OYHCTKY CHHTE3UPOBAHHBIX BEIIECTB HA OCHOBE TEOPETHUYCCKUX
3HaHUM IO OPTraHNYECKOW XUMUH;

— BBIOMpATh pPaAIMOHAIBHBIN CIIOCOO BBIJACICHUSI U OYHCTKHA OPTaHUYECKOTO COCTUHEHUS;
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— IpEeJCTaBIATh JaHHbIE J1a0OPAaTOPHOTO MCCIEAOBAHUS B BUJIE TPaMOTHO O(OPMIIEHHBIX
METO/UK;

— IpPOBOAMTH AHAJINW3 M KPUTHUYECKH OLIEHUBATh MOJYYEHHbIE SKCIEPUMEHTAJbHBIE JaHHBIE,
000011aTh U J1e1aTh 000CHOBaHHbBIE BBIBOJIbI HA Oa3e MPOBEAEHHBIX ONBITOB;

— BbIOpaTh c1oco0 MAEHTU(PUKAIIMN OPraHUYECKOTO COEITMHEHUSI.

Braoemy:

— KOMIUJIEKCOM COBPEMEHHBIX SKCIIEPUMEHTAIbHBIX METOJ0B OpPraHMYEeCKOW XUMHUU JUIsS
pelIeHNs] KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1aY;

— DKCHEPUMEHTaJIbHBIMHU METO/IaMU IIPOBECHUS OPraHUYECKUX CUHTE30B.

— OCHOBHBIMHM METOJAMH UJIEHTU(UKALUN OPraHUYECKUX COEUHEHUN

— npuemMaMmu 00pabOTKU U BbIIEICHHS] CHHTE3UPOBAHHBIX BEILIECTB;

3HAHUSIMM OCHOBHBIX 3aKOHOB OpPraHMYECKONM XUMHUHU [UIsl COJIEp’KaTelIbHON HHTEpIpeTaluu
MOJIyYE€HHBIX 3KCIIEPUMEHTAIbHBIX PE3yJIbTaTOB.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI

bezonacHble mpuemsl 1 IpaBuiia paboThl B JIA0OPATOPUH OPraHUYECKON XUMUH.

OO6mwme meToapl paboThI B TabopaTtopuu opranndeckoit xumuu. [locyna, Hanbosee yacto
npuMeHsemass B Jabopatopum. HarpeBanme. Oxnmaxnenue. IlepememuBanue. Metoms
UJCHTU(PUKAIIMY U OUYUCTKUA OpraHMYecKuX BeulecTB. MneHTudukanms opraHn4eckux BELECTB
MOCPECTBOM pa3iuuHbIX BHJIOB Xxpomarorpapuu (TCX, xpomarorpaduss Ha Oymare,
noHoobmenHas xpomatorpadus, BIXX), rtemneparypel muaBiaeHHs H pePpaKTOMETPHH.
MeTo/1pl crieKTpanbHON UACHTU(UKALIMY OPTaHUYECKUX COEUHEHHM.

[enn wm 3amauM 3KCHEPUMEHTAa B OPraHUYECKOM CHHTE3€. TeopeTH4ecKHe OCHOBBI
mporecca. Brpibop ycnoBuit peakmuu. Pacder cunTe3a. OOmue mnpaBmia TOATOTOBKUA €
npoBesieHUs: cuHTe3a. TexHuka OezonacHocTH. [Ipubop mist npoBeaenus cunrtesa. [lpoBenenue
onbiTa. KoHTponp 3a xofoM peakuuu. Bwigenenue, ouuctka M aHanu3 nponykra. CHHTE3bI
BEIIECTB Pa3IMYHbIX KJIACCOB OpPraHWYecKux coeauHeHuil. IIpoBeneHune sKcriepuMEHTaNIbHBIX
METOJIOB MCCJIE0OBAHUS PEAKIIHIA.

[IpoBenenue peakuuii, TPOTEKAOMMX 10 MEXaHU3MAaM:

- HYKJ1€0(DUIIbHOTO 3aMEIlIeHUs — CUHTE3 IaJIor €HAIKaHOB;

- HYKJIEO(QWIBHOTO MPHUCOEAUHEHUS] — CHHTE3 CJOXKHBIX 3(PUPOB KapOOHOBBIX KHCIIOT,
aMU1I0B KapOOHOBBIX KUCJIOT, a30TCOACPIKAILMX AJIbJAETUIOB U KETOHOB;

- 2JEeKTPO(UIBLHOIO 3aMELIEHUS B aAPOMATUYECKOM pSALY — PpPEaKUUH HUTPOBAHUSA,
OpoMUpOBaHus, CyJIb(PUPOBAHUS;

- peakuuii TMa30TUPOBAHUS U a30COUETAHUS;

- peaknuii oxkucieHusi (CuHTE3 aieroHa, |,4-06H30XMHOHA, OCH30WHOW KHCJIOTHI) M
BOCCTaHOBJICHUSI.

4. O0beM yueOHOM TUCHHMIJIMHBI

Bunel yue6HOM paboTh B 3ageTHBIX B akagem.
eIMHUIIAX gacax
OO0u1asi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 2 72
AyIUTOpPHBbIE 3aHATHS: 0,89 32
Jlexmmm (JIex) - -
[TpaxTnueckue 3anstus (113) - -
Jlaboparopus 0,89 32
CamocrositesbHas padora (CP): 1,11 40
Bua koHTpoOJIsi: 3a4eT / IK3aMeH - 3aver
Bunel yue6HOM paboThI B 3ageTHBIX B acrp.
eIMHUIIAX qacax
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OO0uiasi TPy10€eMKOCTh IUCHUIIMHBI 110 Y4e0HOMY TJIaHY 2 54

AyIUTOpPHBbIE 3aHATHS: 0,89 24,03

Jlexmmm (JIek) - -

ITpaktnyeckue 3ansatus (I113) - -

Jlaboparopus 0,89 24,03
CamocrositesbHas padora (CP): 1,11 29,97
Buja koHTpoJsi: 3a4eT / IK3aMeH - 3auer

AHHOTAIUA Y4eOHOH MPOrpaMMbl 1M CIUILJIMHBI
«IIpoexkTupoBanue aeraje mammH 1 annaparos» (b1.B.08)

1. leab IMCHMIVIMHBI - HAy4YUTh CTYJIEHTOB TBOPUYECKOMY IMOJXOJY K BBINOJHEHUIO
MHXEHEPHBbIX PAacyeTOB Ha MPOYHOCTh, JKECTKOCTb U YCTOMYMBOCTH AJIEMEHTOB KOHCTPYKIIUM,
JeTajneil ¥ y3J10B MallliH U anmapaTosB.

2. B pesyiabrare H3YyYeHHUS [JUCUMIUIMHBI O00y4YallMiics MmO mporpamme
CIEeNMATUTETA JOJI/KEeH:
0b1a0amsb CIETYIONTUMHA KOMIICTCHITUSIMU

- CIIOCOOHOCTBIO MCIOJIb30BATh MATEMAaTUYECKHE, €CTECTBEHHOHAYYHbIE U MH)KEHEPHBIE
3HAHMS JUIsl pelieHus 3a1a4 cBoelt nmpodeccuonanbHo aestenbHocT (OIIK-1);

- CHOCOOHOCTBIO K IPOBEJICHUIO aHA/IM3a TEXHUYECKUX 3a/laHuil Ha MPOEKTUPOBAHUE U
IIPOEKTOB C YYETOM CYIIECTBYIOLIErO0 MEXKIYHAPOJHOIO M HALUMOHAJIBHOTO SIEPHOTO
3akonoaarenbcTBa (ITK-18).

3nams:

- KOHCTPYKIIMW, THUIMAXU U KPUTEPUU PabOTOCIIOCOOHOCTH JeTaJied  MalllvH,
cOOPOYHBIX eIUHULL (Y3J10B) U arperaTros;

- OCHOBBI TEOPUHM COBMECTHOW pabOThl U METOJIbl pacueTa JeTaleld U y3JI0B MAlluH U
anmnapaToB XUMHUYECKOH TEXHOJIOTUH;

Ymemo:

- BBIIIOJIHATh U YWTaTh TEXHUYECKUE CXEMbl, YEPTEKU M ICKU3bI JeTalied, y3JI0B U
arperaTtoB MalllH, COOPOYHBIX YepTEkKeH U YepTeKu OOIIero BUA;
- MPOM3BOJIUTh pPAacyeThl IO OCHOBHBIM KpHUTEpHUSIM  pPabOTOCIOCOOHOCTH U

KOHCTPYHPOBAHUS JI€TalIel MallliH;

- IIPOM3BOJIUTH PacueThl U KOHCTPYUPOBAHUE JIeTallell MallluH U MEXaHU3MOB C YYETOM

IIPOM3BOJICTBEHHOM TEXHOJIOTMH U IKCIUTyaTalllH;

Braoemy:

- HaBbIKaMU KOHCTPYMPOBAHUS U TEXHHUYECKOT'O TBOPUYECTBA;
- MIpaBUJIAMU [TOCTPOECHUSI TEXHUUECKUX CXEM M UepTEkKel;
- OCHOBHBIMM METOJIaMU pacyeTa U TMPOEKTUPOBAHUS MEXAHUYECKHX Y3JI0B U

AJIEMEHTOB TEXHUKHU.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Mooyne 1. «Pacuem xumuueckoco annapama ¢ MeXaHU4eCKUM Nepemeuusarouum
YCMPOUCMBEOM».

[To BceM aTamam KypcoBOro mpoekTa opopMIIsieTcs euHasi MOsICHUTEIbHas 3anucka. B
MOSICHUTENbHYIO 3allUCKy BKIIOYAIOTCS IPOEKTHbIE W TPOBEPOYHBIE pACUEThl THUIOBBIX
3JIEMEHTOB B COOTBETCTBUU C JEHCTBYIOIMMHU MeTotuKaMu. [IponsBoaurcs:

1)BbIOOP KOHCTPYKLIMOHHBIX MaTepUaioB;

2)pacueT OCHOBHBIX T€OMETPUUYECKUX Pa3MEPOB allapara;

3)pacyeT TONIIMH CTEHOK alllapara u pyOamku;

4)noa0op mpuBOJA;

5)pacueTt (QaHIEBOr0 COEIUHEHUS KPBIIIKU C KOPIIYCOM arrnapara;

6)pacueTr Bajia MEIAJIKU Ha BUOPOYCTOMUNBOCTh U IPOYHOCTb;
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7)mondop u pacueT My(THI;

8)moa0op 1 pacyeT yIIOTHEHHS.

Mooy 2. «Hepmesrc obwezo uda annapamay.

BrinmonHsiercss yeprex oOuiero Buja ammapara ¢ BHAAMHU, pa3pe3aMu, CEUYEHUSMU U
BBIHOCHBIMH 3JIEMEHTaMU, JAlOIIMMH IOJHOE MPEACTaBIEHUE 00 €ro yCTpOICTBE M MPUHIUIIE
paboTel. YepTex 00IIIero BuIa anmapara CoJICp KHT:

1. U300paxxenue ammapara (BHIBI, pa3pe3bl, CEUEHHUS, BBIHOCHBIC JJIEMEHTHI),
COJIeprKalue OKOHYATENbHbIE KOHCTPYKTUBHBIEC PEIICHHUS.

2. OCHOBHBIE pa3MepBhl.

3. PacnosiockeHue mTylepoB, JII0Ka, ONop anmapara.

4. Tabnuiy Ha3HAYEHUS MITYIIEPOB B alllapare.

5. TexHUYecKy0 XapaKTEepUCTUKY U TEXHHUYECKHE TPEOOBAHUS K HEMY.

Ha BTOpOM nuCTE BBINOJHSIOTCA YEPTEKU COOPOUHBIX €IUMHUIl U Aeraneil. Yeprexu
BBITIOJTHSIOTCS HA JTucTax ¢popmara Al.

KypcoBoii mpoekT sBiSe€TCs CaMOCTOATEIbHOM pabOTON CTyneHTa, KOTOpbI HeceT
MIOJIHYI0 OTBETCTBEHHOCTD 3a €€ KaueCTBO (MPaBUIBHOCTh PacyeToOB, O(POPMIIEHHE YEepTEkKEN) U
CBOEBPEMEHHOCTH BBINOJHEHHS BCeX ATanoB padot. [IpenonaBarens — pyKOBOJUTENb IPOEKTa
HampaBJiieT paboTy CTyIEHTa, KOHCYJIbTHUPYET MO HEACHBIM BOIIPOCaM, OIpPENENSIET CTEIEHb
3aBEPUIEHHOCTHU OTJEJIbHBIX 3TANOB IPOEKTHPOBAHMUSI.

4. O0beM yueOHOMH THCHMILITHHBI

B 3auerHbIx B akanem.
€IMHULIAX yacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 2 72
AyIUTOpPHBIE 3aHATHS: 0,44 16
Jlexmmm (JI) - -
[TpaxTnueckue 3anstus (113) 0,44 16
CamocrositesbHast padora (CP): 1,56 56
Bua xonrpoJisi: Kypcosoii
npoext/
B 3auetHbIx B actp.
eIMHULIAX yacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 2 54
AyIUTOpPHBbIE 3aHATHS: 0,44 11,88
Jlexmm (JI) - -
[TpakTueckue 3anstus (113) 0,44 11,88
CamocrositesbHas padora (CP): 1,56 42,12
Buja xonTpoJisi: Kypcosoii
npoext/
AHHOTAIUA Y4eOHOH MPOrpaMMbl 1M CIIUILJIMHBI
«Xumuyeckue peakropsd» (b1.B.09)
1. Henp AucoMIJMHBI — MPUOOpETEHUE CTyJIEHTaMU 3HAHMM TEOPETHMUECKUX OCHOB

XUMHUYECKUX PEAKTOPOB M MPOTEKAIOIMINX B HUX MPOIECCOB HA OCHOBE METOJIOB MaTEMaTUYECKOTO
MO/JIEJIUPOBAHMUSI.

2. B pe3yabrare Hu3y4YeHMs AUCHMILUIMHBI O0Oy4amoumuiics MO0 mporpamMme
cnenuaJuTeTa J0JKeH:

obaaoams caenyromumu oodmenpodeccuonansubiMu (OIIK) u npodeccronansupivu (I11K)
KOMIICTCHIUSIMU:
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- CIIOCOOHOCTBIO ~ HCIOJIb30BaTh ~ MaTeMaTHYeCKHWE,  €CTECTBEHHOHAy4YHblE U
WHXEHEpHbIE 3HAHUS JJIs peIleHus 3aJad B CBOEH Npo¢ecCHOHAIbHOW JEesSTEIbHOCTH
(OIIK-1);

- CIIOCOOHOCTBIO K PEIIEHHI0 MpOo(ecCHOHANBHBIX IPOW3BOJCTBEHHBIX 3ajad,
BKJIIOUAIOLIUX Ppa3padOTKy HOPM BBIPAOOTKM U  TEXHOJOTMYECKHMX HOPMAaTHBOB
pacxo/J0BaHUs ChIPbS, MAaTEpUAIOB M HHEPreTHMUECKUX 3aTpaT, COBEPILIEHCTBOBAHUE
KOHTpOJIs TeXHOJIorndeckoro mporecca (11K-2);

- CIIOCOOHOCTh aHAJIM3UPOBATh TEXHOJIOTMYECKHM MPOLIECC, BBIABIATh €r0 HEIOCTaTKU
1 pa3padaTbIBaTh MEPOIPUATHS 110 ero coBepiieHcTBoBanuto (11K-3).
3nams:

— OCHOBBI TEOpPHUH IMPOIIECCa B XUMUYECKOM PEAKTOPE;

— METO/IOJIOTHIO MCCIIEAOBaHUs B3aMMOICHCTBHS MPOIIECCOB XUMHUYECKUX MTPEBPAICHUN 1
SIBJICHUH TIEPEHOCA Ha BCEX MACIITAOHBIX YPOBHSX;

— METOJUKY BBIOOpa peaKTopa M pacuera mpoiecca B HeM;

- OCHOBHBIE PEaKIMOHHbBIE MPOLECCHl U PEAKTOPhl XUMUYECKON U He(TEeXUMUUYECKOI

TEXHOJIOTUHU.

Ymemo:

- IIPOM3BECTH BHIOOP THUIIA PEAKTOPA;

- IIPOU3BECTH PACUYET TEXHOJIOTUYECKUX MapaMeTPOB JUIsl 3aJaHHOTO IIPOLiecca;

- ONpENeNUTh MapaMeTpbl HaWIydllled oOpraHu3alMy Ipolecca B XHUMHYECKOM
peakrope.

Braoemy:

METOJJaMU pacyeTa U aHaju3a MPOLECCOB B XUMUYECKUX PEAKTOpax;

METOMKOM ONPEIEICHUS TEXHOJOTHYECKUX ITOKA3aTeNIEH;

METO/1aMU BbIOOpa XMMHUECKUX PEAKTOPOB.

3. KpaTkoe coaepskaHue JMCHUILTHHBI

Moays 1. OcHOBHBIE OIIpeAe/IeHUs] U I0JI0KeHU

1.1 Omnpenenenve U Ha3HAUYEHHWE XMUMHYECKOIO peakTopa. PeakTopbl B XUMUYECKUX U
HEXUMMYECKUX OTpacisiX MpOMbIIUIEHHOCTH. OO030p THUIOB XMMHUYECKHUX PEaKTOPOB, HX
CTPYKTYpPHBIE 3JIEMEHTHI (pEaKLMOHHBIA JIEMEHT, YCTPONCTBAa BBOJA U BBIBOJA, CMEIICHMS,
pasfesieHus U paclpelesieHus MOTOKOB, TEIJI00OMEHHbIE 3JIEMEHThI), OCHOBHBIE MPOLIECCHI U
SIBJICHUS B HUX.

1.2 ®usnyeckoe M MaTEMaTH4YECKOE MOJEIUPOBAHUE, OIPEIACICHNE W OCHOBHBIE
MOHSATHS, UX MECTO B MH)KEHEPHO-XUMUYECKUX UCCIIEI0BAaHUAX U pa3paboTkax. Hayunsiii meton
HCCIEAOBAaHUSA W HW3Y4YEHUS IIPOLIECCOB B XMMHUYECKOM pPEAKTOpPE - MaTeMaTHYeCKoe
MOJIENUPOBAaHKHE. MeCTO M 3HaYEHUE HATypHOTO U BBIYMCIIMTEIIBHOIO SKCIIEPUMEHTA.

1.3. Hepapxuyeckas CTpyKTypa MAaTeMaTH4ECKOM MOJEIH IIpolecca B PEAKTOPE.
CucremaTuzanus NpOIECCOB B XUMHUYECKOM pEAaKTOpe IO MaciiTady HX MpOTeKaHUS:
XUMHMYECKas peaklMs, XWMUYECKHUH IMpolecc B JIIEMEHTApHOM O0O0beMe, MpolecChl B
PEaKLIMOHHOM JJIEMEHTE U B PEAKTOPE B LIEJIOM, — UX B3aMMOCBS3b U HEPAPXUUECKAs CTPYKTypa
MaTeMaTH4eCKOM MOJENH Ipolecca B peakrope. IIpumepsl cucTeMbl ITPOLIECCOB B PA3IUYHBIX
BUJIaX XUMHUYECKUX peakTopoB. CTPYKTypa U3ydaeMoro Kypca.

1.4. ®Dusuko-xuMUYECKHME  3aKOHOMEPHOCTH  XHMHUYECKUX  [peBpallleHud  —
CTEXMOMETPUYECKUE, TEepMOJUHAMHUYEcKUe, KuHeruuyeckue. [lokazarenm  XUMHYECKOIO
MIPEBPALLEHHUS] — CTENIEHb MPEBPAILEHNUs, BBIXO]] IPOAYKTa, UHTErpajabHas U nuddepeHanpHas
CEJICKTUBHOCTH, CKOPOCTH peakuuu U [peBpaiieHus peareHToB. [lyTn mnoBbleHus
3G(GEKTUBHOCTH XMUMHYECKUX MPEBPALEHUN Ha OCHOBE 3HAHUA HX (PU3HMKO-XUMHUYECKHX
CBOWCTB.

Moayab 2. XuMH4YeCKHH Npouece
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2.1.0cHoBHbIE NONI0KEHUSI U onpeaesenns. Kitaccudukanys XuMUYecKuX IpoOLEccoB MO
pa3IMYHbIM TPU3HAKAM — XUMHYECKUM (BUJ XUMMUYECKOM peakUud, TEePpMOJIMHAMHYECKHE
XapaKTEepUCTUKHU, CXeMa NpeBpalieHuil), (pa3oBbIM (UMCIO M arperaTHoe cocTosHue (as) u
CTallMOHAPHOCTH.

2.2. T'omorennblii xumuyeckuidl mpouecc. OrmnpeneneHue W OpuMepbl. BrusHue
XMMHMUYECKUX TPU3HAKOB M YCIOBMHM MpOTEKaHMs Ipoliecca Ha ero nokazarenu. CrocoOsl
uHTeHcupukauuu. lloHaTue onTUManbHbIX TemmepaTyp. OnTUMaiabHbIE TeMIepaTypbl s
00paTUMbIX U HEOOPaTUMBIX 3K30- U SHJIOTEPMUUYECKHUX IPOLIECCOB.

2.3. TereporeHHblil (HeKaTaJIUTUYECKUI) XuMuuyeckud mpouecc. OmnpeneneHue u
npumepbl. CTpyKTypa mpolecca U ero cocrasistomue (craauu). HaOmomaemas ckopocTh
XUMHUYECKOTO mpeBpamieHns. OO0nacTu (peXHMbl) MPOTEKAHUS TMPOIECCa, JTUMUTHPYIOIIAS
craausa. l'ereporeHHslii Xumuueckuil mnponecc '"ra3(>kuuakocth)-TBepAoe". OOocHOBaHHE,
MIOCTPOCHHUE U aHAJIU3 MaTEMaTUYECKONW MOJENH Ul peakuil ropeHus (MoJelpb "CKUMaroIascs
chepa") m TOMOXMUMHUUYECKOW (MOIenb 'C HeB3ammojaeucTByomuM siapom"). HaGmromaemas
CKOPOCTb TpEBpAllleHUsl, BpeMs MpPEBpaIlleHUs M IyTH HHTEHCU(PUKAIUU JUIsl pa3iIHYHBIX
obOnacteil mnpoTekaHusi mporiecca. ['ereporeHHbId XUMHYECKHH mpolecc '"ra3(>KMIKOCTh)—-
xuakocTs'". OOOCHOBaHWE, NOCTPOEHUE W aHalIM3 MareMatuiecko mojenu. HaGmronaemas
CKOPOCTh IIpeBpauieHuss ¥ objacTu mnpoTekaHust npouecca. IlyTm uHTeHcHUpUKaUuu Ui
Pa3IMYHbIX PEKUMOB ITpolLecca.

2.4. Karanutudeckuil mpouecc. Omnpenenenue, kiaccu@uxanus, npumepsl. ['oMoreHHsblit
1 MUKPOT€TEPOT€HHBIN KaTaIuTUYECKHE MPOIIECChI, UX 00IIee U OTINYUTEILHOE OT TOMOT€HHBIX
U TE€TEPOreHHbIX XMMHUYECKUX IPOIIECCOB. |'eTeporeHHbIil KaTaau3 Ha TBEPAOM KaTalau3aTope.
O6ocHOBaHME, TIOCTPOCHHME W aHAIM3 MaTeMaTHYeCKOW MOJENM Ha KaTaJUTHYEeCKOU
MOBEPXHOCTU M B IMOPHUCTOM 3epHE KaTaiuzaropa. Habmiomaemass cKOpocTh IMpeBpallieHUs U
obnactu mpoTekaHusi npouecca. CTeneHb HCHOIb30BaHUS BHYTpeHHeH moBepxHocTH. Ilytu
MHTEHCU(UKALMN KaTaIUTHYECKUX TMpolieccoB. BiusHue TemnonepeHoca Ha reTepOTEeHHBIN U
reTepOreHHO-KaTaIuTHYECKUN MTPOLIECCHI.

Moayb 3. XuMHYeCKHH peakTop

3.1. OcHoBHbI€ NOJIOKEHUA U onpenenenus. Kiaccugukaius npoueccoB B peakTopax 1o
Pa3IMYHbBIM [IPU3HAKaM - BHJI XUMUYECKOI0 MPOIiecca, OpraHu3alus MoTOKOB peareHToB (cxema
JBUKEHHSI PEreHTOB Yepe3 peakTop, CTPYKTypa MOTOKOB B PEAaKLMOHHON 30HE), OpraHu3alus
TEIUIOBBIX MOTOKOB (TEIJIOBOM PEXUM, CXeMma TelI000MeHa), CTAallMOHApHOCTh Ipoliecca.
O6ocHOBaHUE U OCTPOCHNE MaTEMaTUUYECKUX MOJIETH IIPOLiecca B peakTopax pa3InyHOro TUIIA
KaK CHUCTEMbl YpaBHEHHUH MaTepuaibHOrO U TEIJIOBOrO OajlaHCOB HAa OCHOBE JAaHHBIX O
CTPYKTYpe MOTOKAa, XMMHUYECKUX MPEBPALICHUX, SIBICHUSIX MEPEeHOca TEIjia U BEIeCTBa U MX
B3aumoieiicTBuu. CrucremaTu3anus U Kiaccu(uKaiys MaTeMaTHUECKUX OMMCAHUM MPOIIECCOB B
pEaKTopax.

3.2. M30oTepMHuUecKre MPOLECCHl B XUMHUUYECKOM peakTope.BinsHue CTpyKTyphl IOTOKA
(uneanbHOE CMEIIEHHWE M  BBITECHEHME), CTALMOHAPHOCTH pexuma (IpOTOYHBIH U
MEePUOIUYECKHIT), TapaMeTPOB U YCIOBHM IPOTEKaHUs Ipoliecca (Temneparypa, KOHLEHTpalus,
JaBJIeHHEe, 00bEM PEAKIIMOHHOM 30HbI, BpeMsl), BUJla XUMUYECKOH peakuuu (IIpocTast U CI0XKHas,
oOparumas U HeoOpaTuMmasi) U €€ IapaMeTpoB Ha MNPOQWIM KOHIEHTpAaUui M TOoKa3aTeslu
mpolecca B peakTope (CTENeHb NpeBpallleHus, BBIXOJ IMPOJAYKTa, CEJIEKTUBHOCThH IIpolecca.
OcHoBbl pacyera mpouecca B peakrtope. CpaBHeHHE A(PPEKTUBHOCTH pabOThl PEAKTOPOB,
ONMCHIBAEMBIX PAa3JIMYHBIMU MOJEISIMU — HJI€AIbHOIO CMEIIEeHUs U BbITecHEeHus. [Ipoiecchl B
peakTopax € IEPEHOCOM BEIEeCTBA, OTIIMYHBIM OT HJCAJIBHOIO CMEIIECHHS U BBITECHEHUS.
Mogenu mpoIieccoB, 00JacTH WX NMPUMEHEHHUS M COIMOCTABICHHE C MOJACIAMH "HAealbHBIX"
IIPOLIECCOB.

3.3. Heusorepmuueckue mnporecchl B XUMUUECKUX peakTopax. OpraHusaius TEroBbIX
MIOTOKOB M PEKUMOB B XUMHMUECKUX peakTopax. Pacnpenenenue temneparypbl 1 KOHIIEHTpAIUil
(cremeHn mpeBpalleHMs]) B pPeakTope B peXUMaxX HACaJIbHOTO CMELIEHUS M paclpeeseHus,
anuabaTuyeckoM M C TemiooOMeHoM. CBsi3b TeMmmeparypbl M CTENEHH NpEeBpalleHHs B
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anunabatudeckoM mpouecce. ComnocraBieHHE € HM30TEPMHUYECKMM pexuMoM. Yucino u

YCTOMYMBOCTh  CTAllMOHAPHBIX PEXKHUMOB B  PEAKTOPAaX  HJCAIBHOIO  CMEIIEHUA U
aBTOTEPMUYECKOM C BHYTPEHHHUM TEIJIOOOMEHOM.

Mopayas 4. IlpomMbllLIeHHbIe XHMHYECKHE PeaAKTOPbI

Ha  KOHKpeTHBIX  mpHMepax  INPEIMETHO  pacCCMATPUBAKOTCA  KOHCTPYKIMHU

IMPOMBIINIJICHHBIX PCAKTOPOB JII IPOBCACHUA IMPOLHECCOB TOMOI'CHHBIX, TCTCPOICHHBIX U

KaTAIIMTHYCCKUX — BBI60p THUIIa peaKTopa, 0COOCHHOCTH KOHCTPYKTHBHBIC U PCXKHUMaA.

4. O0beM yueOHOMH THCHMILTHHBI

B 3auerHbIx B akanewm.
Buabl yyedHoii padoThI eMHUIAX qacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY TUIAHY 4 144
KonrTakTHas padora (KP): 1,33 48
Jlexuuu (JIek) 0,89 32
[TpakTuueckue 3anstus (113) 0,44 16
JlaGoparopus 0 0
CamocrositesbHas padora (CP): 1,67 60
Jlpyrue Buipl cCaMOCTOSATENbHON pabOThI 1,67 60
JK3aMeH
Bua konTpoJsi: 3a4er / IK3aMeH 1
(36)
B 3auernbix | B actpoHOM.
Buabl yyedHoii padoThI eMHUIAX gacax
OO0uasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 4 108
KonraktHas pa6ora (KP): 1,33 36
Jlexuuu (JIek) 0,89 24
[TpaxTuueckue 3anstus (113) 0,44 12
JlaGoparopus 0 0
CamocrositesbHas padora (CP): 1,67 45
Jlpyrue Buipl cCaMOCTOSTENbHON pabOThI 1,67 45
JK3aMeH
Buja xkoHTpoJis: 3a4eT / 3k3aMeH 1 Q7

AHHOTaNUsA Y4eOHOM NMPOrpaMMbl IMCHMILIMHBI 0230BOH YacTH NPo¢ecCHOHATBHOI0

IHUKJIA

«IIpoexTHpOBaHUE MPOLECCOB U ANNAPATOB XUMHU4YecKoil TexHosorun» (b1.B.10)

1. Heab AUCUMIIIIUHBI:

Bmecte ¢ kypcamm 00mieid XUMHYECKON TEXHOJIOTHH, XUMHYECKHX IIPOIIECCOB U
pPEaKkTOpoB H Jp. CBs3aTh OOIIEHAYYHYI0 M OOMIEHHXEHEPHYIO TOATOTOBKY XHUMHKOB-
TEXHOJIOTOB HAa OCHOBE H3YYCHHS OCHOB THUIPABIMYECKUX, TEIJIOBBIX W MacCOOOMEHHBIX
MPOIIECCOB XUMUYECKOW TEXHOJOTHUH, YTO HEOOXOJMMO MPH TOATOTOBKE CHEIHATMCTOB IIO
JTAHHOMY HAIPABIICHUIO JJI HAYYHO-UCCIIE0BATEIHCKON U TPOU3BOACTBEHHO-TEXHOJIOTHIECKOM
NEeSITENHbHOCTH.

2. B pesyabrare wu3y4YeHHs] IUCHUIUVIMHBI O0Oy4YamolIuiici 1O MporpamMmme
CIEeNUAINTETA 10JKEeH:
0b1a0amsb CIETYIONUMUA KOMIICTCHITUSIMU
— TOTOBHOCTBIO UCIIOJIB30BATh METOIbI OIICHKH PUCKA U pa3padaThIiBaTh MEPHI IO 00ECIICYEHUTO
0e30macHOCTH  pa3pabaThiBaéMbIX  HOBBIX  TEXHOJOTHH  oOpamieHuss ¢  0ObeKTamu
npodeccuonanbHoM nesrenbHocTu (I1IK-11);

— CIMOCOOHOCTHIO K MPOBEJACHUIO MATCHTHBIX MCCIICIOBAHUNA C LETBI0 00eCrIedeHHUsT TaTeHTHOM
YHCTOTHI HOBBIX MpoeKTHBIX petieHuit (I1K-19).
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3nams:

- OCHOBBl TEOpHUM TNIEpPEHOCAa MMIyJbca, TeIla M MacChl; MPUHUUIB  (PU3HMUECKOTO
MOJIETUPOBAHUS TPOIIECCOB; OCHOBHBIE YpPaBHEHHUS JBM)KEHUS >KHJKOCTEH; OCHOBBI TEOPHH
TeIUIonepeiadl; OCHOBBI TEOPUHU Maccollepesadyd B CHUCTEMax cO CBOOOJHOM M HEIMOJABHIKHOMN
rpaHuuen pasgena (a3; THUIOBBIE IMPOLECCH XUMUYECKON TEXHOJIOTUH, COOTBETCTBYIOILIKE
anmnapaTthl U METOJIbl UX pacyera;

- METOJIbl MOCTPOEHHUS SMIMPUYECKUX U TEOPETHUUECKUX MOJENCH XUMHKO-TEXHOJIOTHYECKHX
IIPOLIECCOB.

- OCHOBHbI€ IPUHIIMIIBI OPraHU3aLNU IPOLECCOB XUMUYECKONW TEXHOJIOTUH.

Ymemo:

- OIpeneNsaTh XapaKTep ABMKEHMS KUJIKOCTEH U ra30B; OCHOBHBIE XapaKTEPUCTUKU MPOLIECCOB
TEIUI0- U MAcCOIepeiaul; pacCUUTHIBATh MapaMeTphl U BBIOUPATH allnaparypy A1 KOHKPETHOTO
TEXHOJIOTHYECKOIO MPOLIECcCa;

- paccuuThIBaThb OCHOBHBIE XapaKTEPUCTUKU XUMHUKO- TEXHOJIOIMUECKOIO Ipoliecca, BhIOMpaTh
PalMOHATILHYIO CXEMY.

Braoemy:

-METOJJaMH  TEXHOJOIMYECKUX pacueToB OTHEIbHBIX Y3JO0B U JIeTaled XUMHYECKOTO
000pyI0BaHMUS;

- METOJaMH ONIPEJCIICHNS PallMOHAIBHBIX TEXHOJIOTMUECKUX PEKUMOB padOThl 000pYAOBaHMUSL.

- MeToJaMH aHajlu3a W pacueTa INpOLECCOB B IMPOMBIIUICHHBIX amnmaparax, BblOOpa HX
KOHCTPYKLUH, ONIPEAEICHUS TEXHOJOTUYECKUX MTOKa3aTene paboThl anmnaparoB

3. KpaTkoe coaepskaHue JMCHUILTHHBI

Mooy 1. Pacuem pexmuguxkayuornHo KOJOHHDL.

Pacuer HacagouyHOW U TapenbyaTOM pPEKTU(GUKALMOHHOW KOJOHH HENPEPHIBHOTO
neicTBus. MaTepuaibHblii OalaHC KOJIOHHBL. PacueTr MUHMMAaIbHOTO M paboyero (haermMoBOro
gyucna. lIloctpoenune pabGoumx nuHuNA. Pacyer ckopocTM MapoB W JMaMeTpa KOJOHHBI.
Omnpenenenve BBICOTHI ammapara. PacueT TUIpaBIMYECKOTO CONPOTUBIICHUSI KOJIOHHBI.
CpaBHeHHE [aHHBIX pacyeTa HacaJo04HOW M TapenbuaTol KoJoHH. ComocTaBieHHE NaHHbIX,
MOJIyYEHHBIX IO MPOrpaMMaM KOMITBIOTEPHBIX U PYYHBIX pacueToB. BbIOOP KOJOHHBI.

Mooy 2. Pacuem u 6b160p meniooOMeHHUKOS.

Pacuer m BBIOOp TEMIIOOOMEHHHMKOB (MCTApUTENs, KOHACHCATOpA, IOJOTPEBATENS,
XOJIOAMIHBHUKOB TUCTHIUISITA M KyOOBOTO OCTaTka) 1o oomei cxeme. ConoCTaBICHUE TaHHBIX,
MOJIyYEHHBIX 10 MpOrpaMMaM KOMIIBIOTEPHBIX M PYYHBIX pacueToB. ['mapaBiuueckuil pacyer.
Br160p ontumManbHOro BapuaHTa TEII00OMEHHUKA.

Mooynv 3. T'uopoounamuueckue pacuemul.

Pacyer ruapaBiIMueckoro CompoTHUBIIEHUS TpyOOnpoBoAOB. PacueT onTHMaIbHBIX
IaMeTpoB TpyOonpoBoAoB. Pacuer u moadop HACOCOB.

Mooy 4. I'pagpuueckoe oghopmnenue.

TexHonoruueckass cxema. PexTupuKanuoHHAs KOJOHHA OMNPEJEJICHHOIO THUIA C
1300paK€HUEM JieTalel KOHTAKTHBIX 3JIEMEHTOB, PACCYMTAHHBIX B MOYyJIE 1.

4. O0béM yueOHOM THCUMIIHHBI

. B 3auernbix | B akanmem.
Bun yuebnoit paboTsl
eIMHUIIAX yacax

OO0uiasi Tpy10€eMKOCTb JAUCIUIIJIMHBI 2 72

B tom uncie Ha oOyueHue 2 72
AyIUTOpPHBbIE 3aHATHS: 0,44 16
Jlekuuun - -
[IpakTrueckue 3aHATHS 0,44 16
Jlaboparopubie paboOThI - -

106



CamocrosiTesibHas padora: 2,41 56
Pacuerno-rpaduueckne paboTs - -
[ToaroroBka Kk KOHTPOJIBHBIM paboTaM - -
[ToaroroBka k 1a60paTOpHBIM paboTam - -
Jlpyrue Bupl CAMOCTOSITEIbHOM AEATEIBHOCTH 2,41 56
IloaroroBka m caya 3K3aMeHa - -
Buja uToroBoro KOHTpoOJIs: 3auer
. B 3auerHbIx B actpon.
Bun yuebnoit paboTsl
eAMHUTIAX yacax
OO0uiasi TPy10€eMKOCTb AU CIUTIJIMHBI 2 54
B tom uncie Ha oOyueHue 2 54
AyIUTOpPHBbIE 3aHATHS: 0,44 11,88
Jlexnnn - -
[IpakTueckue 3aHsATHUS 0,44 11,88
Jlaboparopubie pabOThI - -
CamocrosiTejibHas padoTa: 2,41 65,07
Pacuerno-rpaduueckue paboTh - -
[ToaroroBka Kk KOHTPOJIBHBIM paboTam - -
[ToaroroBka K 1abopaTOpHBIM paboTam - -
Jlpyrue Buibl CaMOCTOSITENbHOMN AESITEIbHOCTH 2,41 65,07
[ToaroroBka u caya 3K3aMeHa - -
Bua uTtoroBoro KOHTpoJIs: 3auyer
AHHOTANUA pado4yeil NPOrpaMmMbl AUCUUIIIIMHbBI

«IKOHOMMKA H ynpasJjeHnue npoussoacrsom» (b1.B.11)

1 eabp JMCUMIUIMHBI - TIOJyY€HHWE CHUCTEMbl 3HAaHUA 00 JKOHOMHYECKUX

3aKOHOMEPHOCTSX  (PYHKIIMOHUPOBAHUSA  IMPOMBIIUIEHHOTO  MPOM3BOJACTBA B  CHCTEME
HAIlMOHAJILHOM SKOHOMMKH, (OPMUPOBAHUE SKOHOMHUYECKOTO MBIIUIEHUS M HCIOJIb30BaHUE
MOJIyYE€HHBIX 3HaHUN B IPAKTUUECKON AEATEIHbHOCTH.
2. B pesyabraTre u3y4YeHHUS] JAUCHHUILVIMHBI O0y4Yawlnuiicd MO0 mporpamme
CIEeNNATUTETA J0JIKEeH:
Obnadams CIENyIOUTUMHA KOMIIETEHITUSIMU
- CHOCOOHOCTBIO K COCTABJICHHIO U aHAIM3y OM3HEC-IJIAHOB pa3pabOTKU U BHEAPEHUs
HOBBIX TEXHOJIOTHYECKMX IPOIECCOB, oOOpamieHuss ¢ o00bekTaMu MpodeccHOoHaIbHOM
NeSITeIbHOCTH, BBIITYCKA U peall3allud KOHKYpEeHTHO criocoOHoi npoaykuuu (I1K-17).
3nams:
— OCHOBBI 3KOHOMUKH B PA3JIMYHBIX cepax KU3HEIEATEIbHOCTH;
— METO/JIbl pa3pabOTKU ONEPAaTUBHBIX U IPOU3BOJICTBEHHBIX IJIAHOB;
— METO/JIbl U CLIOCOOBI OTLIATHI TPYA;
Ymemo:
— COCTaBJISATh OTYETHI IO BHINIOJHEHUIO TEXHUUYECKUX 3aJIaHUMH;
— TOTOBHUTb MCXOJHbIE JAaHHbBIE JJIs BbIOOpa W OOOCHOBaHMSI HAYYHO-TEXHUYECKUX U
OpraHU3alMOHHBIX PELIEHUI Ha OCHOBE SKOHOMHUYECKOTO aHAIIN3a;
— pa3pabaTbiBaTh OIEpaTUBHbIE IIJIaHbl PadOT MEPBUYHBIX IPOU3BOJCTBEHHBIX
MO JIpa3IeJICHU;
Braoemy:
- METOJIaMU U HMHCTPYMEHTaMHU INPOBEICHUS SKOHOMHUYECKOIO aHaiu3a 3aTpar u
PE3yJbTaTOB AEATEILHOCTH IPOU3BOICTBEHHBIX MOPA3/ICICHUI;
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- MHCTPYMEHTaMH IUIAaHUPOBAHUS U BBINOJIHEHUS] MEPOINPHUITUA IO IPOU3BOJICTBY

MIPOJTYKIIMH.

3. Kpatkoe coaepkaHue AUCUUTUIAHBI

Moay.s 1. Beenenne. OCHOBBI PHIHOYHOM IKOHOMHUKH

DKOHOMHYECKHE MOTpeOHOCTH, Onara u pecypchl. OOIIECTBEHHOE MPOU3BOACTBO U
SKOHOMMUECKHE OTHOIeHUs. [Ipou3BOACTBEHHBIE BO3MOXKHOCTH OOLIECTBA M 3KOHOMHUYECKHI
BbIOOp. KpuBas mnpou3BOACTBEHHBIX BO3MOXKHOCTEH. 3akoH yObIBarollell IpeneabHOM
noJsiesHocTUM. TpaaunuoHHas 3koHoMuYeckas cuctema. CoOCTBEHHOCTh: (OPMBI M MYTH HX
npeoOpa3oBaHus. PbIHOUHBII MexaHu3M cropoca U  mnpemnoxkeHus. CoBepllieHHas W
HecoBepLIeHHas: KOHKYpeHIIMU. CyIIHOCTh U YCIOBUSI BO3HUKHOBEHUS pbIHKA. Buabl pbIHKOB U
ux crpykrypa. @ynkuuu peiaka. ToBap u ero coiictBa. Cripoc U NpeAsiOKEHUE Ha PHIHKE.
[Tonsitne «onactuyHocTh». COBEplIEHHAs U HECOBEpPLIEHHAas KOHKYPEHLUHUH. MOoHOMmomus.
Onurononus. IloHsATue HAIMOHAIBHOW HSKOHOMHUKH, OCHOBHBIE MAaKpPOIKOHOMHUYECKHE
nokazarenu. lloTtpebmenuss u cOepexxeHusi. IlpousBoacTBo, 00OMEH U pacmpeseiieHHe.
[ToTpebnenue, coepexeHre, MHBECTULIUM TOBApOB U yciuyr. @UHaHCOBas cucTeMa U (MHAHCOBAsI
noJInTUKa odiecTsa. Hamoru u Hanmorosas cucrema.

Mopayasb 2. JxkoHOMHYeCKHe OCHOBBI YIIPaBJIeHHS POU3BOICTBOM

[Ipenmpusitue kak CcyObEKT pPBIHOYHOTIO XO3siiicTBa. OKOHOMUYECKHE 3aKOHBI H
OCOOCHHOCTM HUX HpOSABIECHUS Ha MnOpeanpuarud. Ponb coenuanucra  XUMHYECKOU
npoMmblieHHocTu. llpennpusarue B cucteme pblHOYHOM sKkoHOMMKH. llpenmpusarue — kax
CyOBEKT U  OOBEKT TNPEINPUHUMATEIHLCKOW  JCATEIHHOCTH. 3aKOHOJATeNbHas  0asa
MpEeANPUHUMATENbCKON edaTenbHoCcTU. HopmaTHBHO-IIpaBOBbIE aKThl, PErJaMEHTHPYIOIINE
NesITeNbHOCTh npennpusaTus. OpraHu3alMOHHO-TIPABOBBIE (OPMBI  MPEANPUHUMATEILCKOM
NEeSITeIbHOCTH U KPUTEPUU UX BbIOOpa. POpMbl COOCTBEHHOCTH. BHENIHSISI 1 BHYTPEHHSIS cpesia
npeanpusaTus. MarepuanbHo-TexHUYeckass ©0a3a mnpousBoicTBa. CbIpbeBass U TOIUIMBHO-
sHepreTuyeckas 0a3za XMMHYECKMX Hpou3BOACTB. IlpomsBoiacTBeHHass mporpamma u
MIPOM3BOJICTBEHHAs! MOIHOCTh Ipeanpusitus. KauecTBo U KOHKYPEHTOCIIOCOOHOCTh MPOYKLIUU.
DOKOHOMHYECKOE€  OOOCHOBaHME BbIOOpa ChIphI W  TOIUIMBA.  PecypcocOepexeHue.
AnbTepHaTUBHBIE HCTOYHUK ChIpbS W JHEPruM. MarepualbHO-TEXHUYECKHE PECYPChHI
npennpusaTis. OCHOBHbIE NPOU3BOACTBEHHbIE (OHJIBI XUMHUYECKUX MPEANPHUSITHI: TMOHATHE,
Kjaccugukanus u crpykrypa. [lonstue u cTpykTypa, ¥ OlleHKa OCHOBHBIX cpecTB. [lokazaTenu
HCII0JIb30BAHMS OCHOBHBIX IPOU3BOJCTBEHHBIX (poHI0B. M3HOC M amopTu3anus, U OLEHKa
3¢ (GEeKTUBHOCTH HCIOJIB30BAHUS OCHOBHBIX IPOU3BOJCTBEHHBIX (OHI0B. BocmpousBoacTso
OCHOBHBIX cpelacTB. OOOpOTHBIE CpencTBa HPENNpPUATHS: IOHATHE, COCTaB M CTPYKTYpa.
Hctounuku QopmupoBanusi 0060poTHBIX cpeAacTB. OOopaunBaeMoCTb OOOPOTHBIX CPEACTB.
Marepuanbable 3anacel Ha npeaupustuu. Tpynossle pecypebl npennpustusd. [lepconan
HNPEeNNpUsITHS U €ero CTpykrypa. O((eKTUBHOCTh HCHOJB30BaHUSA IIepcoHalla M pabodero
BpemeHH. [IpousBoauTenbHOCTh TpyAa W olulata Tpyaa. Opranuszaunusi 3apaOOTHOM IUIaThl Ha
npeanpusaTui. [Ipon3BOIUTENBHOCTh TpyAa: MOHSATHE, IOKA3aTe€AM WU METOJbl U3MEPEHHS.
WnnuBuayanbHas u  OOIIECTBEHHAsh IPOU3BOJUTENBHOCTh Tpyna. PesepBel U (paxkTophl
MOBBIIIEHUS POU3BOJUTEILHOCTH Tpyna. DopMmbl, cUCTEMBbl M pa3Mep OIUIaThl Tpyla Ha
MPENPUITHH.

Mopyasb 3. TexHMKO-3KOHOMHYECKUI aHAJIN3 HHKEHEPHBIX pPelleHn i

Jloxonpl M pacxoabl Ha MNPOU3BOJACTBO, W PEATU3ALUI0 MPOAYKLIHUU MPEANPHUSITHS.
W3nepxku mTpoW3BOACTBA MPOAYKIHH (CEOECTOMMOCTH), NPHOBUIb, PEHTAOETBHOCTH |
ueHooOpasoBanue. Ilonstue 3arpaTbl Ha MPOU3BOACTBO M pealM3alUl0  IPOAYKLUUU
(cebectoumocts). Buasl u 3Hauenue kinaccuukauuu 3arpar. CTpykTypa 3arpar Ha
MIPOM3BOJICTBO M peaM3alMi0 NPOAYKUUU. TEeXHMKO-dIKOHOMUYECKUN aHajdu3 HHKEHEPHBIX
pemenuii. OCOOEHHOCTH pacyeTa 3aTpaT Ha MPOU3BOJCTBO M PEATH3ALMI0 TMPOAYKIHHA B
KOMILJIEKCHBIX Tpou3BojcTBaXx. OCHOBHbIE IyTH CHIKEHUS 3aTpaT Ha IIPOU3BOJCTBO
nponykuuu. Jloxoasl npennpustus. [lonstue npuObu U 10XoJa NPEINpPUATHS, METOAbI UX
pacuera. PeHrtaGenbHOCTh, €€ BUIObl U MeTOAbl pacuera. [lyTu MOBbIMIEHHS OPUOBLIN U
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peHTabeNbHOCTH Ha mpennpusatusx. lleHooOpa3zoBanue wu 1eHOBas mnoiauTuka. lleHa Ha
MPOJIYKIMIO M MPUHIUIBI LeHooOpazoBaHus. Buabl 1neH. CTpykTypa LI€HBI, CHCTEMa IIEH.
B3aumocBszu nen u wusnepxkek. lleHoBas mnonutuka. Pa3paboTka 11€HOBOM cTpaTeru.
OUHAHCOBO-KPEIUTHBIE OTHOILIEHUS MPEANpPUATHN U cucTemMa HayorooOnoxenus. I[lonsrtue,
COCTaB U CTpyKTypa ¢uHaHCOB mnpeanpuatus. llpuHuunel Hanoroo6bnoxenus. Hamoru u
IJIaTEKU, YCTAHOBJICHHBIE 3aKOHOJIATEIbCTBOM: BU[Ibl, CTaBKH, OOBEKTHI HAJIOTOOOIONKEHUS U
CPOKH yILJIaThl HAJOra B OIOJIKET.

4. O0beM yueOHOH THCHMILTHHBI

. B 3aueTHBIX B akagem.
Bun yue6noit paboTsl
eIMHUIIAX gacax
OO0mas TpyI0eMKOCTh JUCIATIIIUHBI 3 108
B tom uncie Ha oOyueHue 3 108
AyIUTOpHBIE 3aHATHSL: 1,33 48
Jlexmn 0,44 16
[IpakTuueckue 3aHATHS 0,89 32
JlabopaTopHbie pabOThI - -
CamocTosrenbHas pabora: 1,67 60
PacuerHo-rpaduyeckue paboTsl 0,56 20
[loaroroBka K KOHTPOJILHBIM paboTam 0,56 20
[ToaroroBka k 1abopatopHbIM padoTam - -
Hpyrue  BuJb CaMOCTOSITEIbHON 0,56 20
JEATEIbHOCTH
[ToaroroBka m caya 3K3aMeHa - -
Bu utoroBoro KOHTpOJIS: 3ayer ¢ OLEHKOM
Bl yueGHOM paboThl B 3aueTHBIX B acrp.
eIMHUIIAX gacax
OO0mas TpyI0eMKOCTh JUCIATIIIUHBI 3 81
B tom uncie Ha oOyueHue 3 81
AyIUTOpHBIE 3aHATHSL: 1,33 35,91
Jlexmn 0,44 11,88
[IpakTrueckue 3aHATHS 0,89 24,03
Jlaboparopnsie paboOThI - -
CamocrosTenbHas pabora: 1,67 45,09
Pacuerno-rpaduueckne paboTsl 0,56 15,12
[ToaroroBka K KOHTPOJILHBIM paboTam 0,56 15,12
[ToaroroBka k 1abopatopHbIM paboTam - -
Hpyrue BU/IbI CaMOCTOSITEIBHOU 0,56 15,12
JEATEIbHOCTH
[ToaroroBka m caya 3K3aMeHa - -
Bu utoroBoro KOHTpOJIS: 3ayer ¢ OLeHKOM

AHHOTaIUA padoyei MporpaMmMspl JUCHUIJINHBI
«JIeKTUBHAs JUCIUILINHA 110 pu3nvecKoii KyabType u cniopty» (b1.B.12)

1. Hegb AMCUMNIIMHBI — OBJIAJCHHE CUCTEMOU NPAKTHYECKUX YMEHHH W HaBBIKOB,
oOecrieunBarOIUX  COBEPUICHCTBOBAHWE  NCHXO(U3MYECKHX  CIIOCOOHOCTEH;  pa3BUTHE
CIIOCOOHOCTEN MCIONBb30BaTh pa3HOOOpa3Hble (QOpMbI (U3HUECKON KyJIbTYpHl, CHOpTa H
TypusMa A COXpPAaHCHHUA W YKPCIUICHUSA CBOCTO 3J0POBbA W 3J0POBbBA CBOUX OIM3KHUX B
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MIOBCEIHEBHON JKM3HU U NPO(ECCUOHANBHOU AESITENbHOCTH; (OPMUPOBAHHE MOTHBAIIMOHHO-
LIEHHOCTHOTO OTHOUIEHUSI K (U3HUECKON KyJabType, (PU3MUECKOMY COBEPIICHCTBOBAHUIO H
CaMOBOCIIMTAHUIO, YCTAaHOBKa Ha 3J0pOBBIA 00pa3 >KW3HMU; OOyYyeHUE TEXHUYECKUM U
TaKTUYECKUM IIpHeMaM OJHOTO U3 BUJIOB CIIOPTA.

2. B pesyabraTre uH3y4YeHHUS JUCHUILVIMHBI O0y4Yawlnuiicd Mo mporpamme
CIEeNNATUTETA JOJI/KEeH:

Obnadams CIENyIOUTUMHA KOMIIETEHITUSIMU:

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

CHOCOOHOCTBIO CAMOCTOSITENILHO NMPUMEHSITh METOJIbl M CPEJCTBA MO3HAHUS, OOy4YeHUs U

CaMOKOHTpOJISL JUIsl NMPUOOpPETeHUs HOBBIX 3HAHUM M YMEHMH B OOJIACTH TEXHUKU U

TEXHOJIOTUHU, MaTEMaTHKH, €CTECTBEHHBIX, T'YMaHUTAPHBIX, COLUAIBHBIX 1 9KOHOMUYECKHX

HayK, B TOM 4YHCJ€ B HOBBIX OOJIaCcTSX, HEMOCPEICTBEHHO HE CBS3aHHBIX CO chepoit

po(eCCHOHAIbHOW ~ JESATENBHOCTH, PAa3BUTHUS COLMAIBHBIX U IPOPECCHOHATBHBIX

komnerenuuii (OK-10);

—  CIIOCOOHOCTBIO HCHOJIB30BAaTh METOABl M CpeAcTBa (DU3MYECKOW KYJIbTYphl JUIS

YKPEIJICHUsI 3JI0POBbS M JOCTHKEHUSI JOJDKHOTO YPOBHS MOJHOLEHHOM COLMaNbHON U

npodeccronanbHoi fesrenbHocT (OK-14);

— CIIOCOOHOCTHIO K OpraHu3anuu padoTsl noqunHeHHbIx (11K-13).

3namew:

—  HAay4YHO-IIPAKTHYECKHE OCHOBBI (U3NYECKOU KYIbTYpPBHI U CHOPTA;

—  COLMaJbHO-OMOJOrHYECKHE OCHOBBI (PU3NYECKOU KYIbTYPHI U CIOPTA;

—  BJIMSHHE O3J0OPOBHUTENBHBIX CHCTEM (PHU3MUYECKOrO BOCHHUTAHUS Ha YKpEIUIEHHE

3/10pOBbsI, TPO(UIAKTUKY MPOPECCHOHATBHBIX 3a00I€BaHUI U BPEAHBIX IPUBBIYUEK;

— CrmocoObl KOHTPOJST W OLEHKU (U3NYECKOro pa3BUTUS U (PU3NYECKOU

MIOATOTOBJIEHHOCTH;

— MpaBuiia U CHOCOOBI MJIAHUPOBAHUS UHAWBHUIYAJIbHBIX 3aHATUN pa3IU4HOMN LIEJIEBOM

HaIPaBJIEHHOCTH;

— cnoprusHsele Tpaguuun MXTHU-PXTY nm. /.. Menneneesa.

Ymemns:

—  BBINOJHATh UHIMBUIYAIbHO MOJI00paHHbIE KOMIUIEKCHI MO (PU3HUECKO KyIbType U

Pa3IMYHbBIM BUAM CIIOPTa;

—  OCYLIECTBJISTH CAaMOKOHTPOJIb 3a COCTOSIHHEM CBOEro opraHu3sMa u coOdroAaTh

[IpaBUJIa TUTUEHBI U TEXHUKH 0€30MaCHOCTH;

—  OCYLUECTBJISTh TBOPYECKOE COTPYAHHUYECTBO B KOJUIEKTHBHBIX (opmax 3aHITHH

¢buznyecKkoi KyabTypoil U CIIOPTOM;

—  BBINOJHSATH NPUEMBI 3aLUTHI U CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPAXOBKH.

Braoemy:

— CpeAcTBaMHM M METOJAMU YKPEIUIEHHWS HHAWBHUIYaJbHOTO 30POBbs, (U3NYECKOTO

CaMOCOBEPILIEHCTBOBAHMUS;

— JIOJDKHBIM  yYpOBHEM  (pU3UYECKOM  IMOATOTOBICHHOCTH, HEOOXOTUMBIM  JUIf

KayeCTBEHHOT'0 YCBOEHUS MPOo(ecCuoHaIbHBIX YMEHUI 1 HaBBIKOB B MpOIecce 00yUEeHUs

B By3e, i oOecredyeHUs MOJHOLUEHHOW COLMaNbHOM U HpodecCuOoHATBHOM

NeSITeIbHOCTH 110CJIE OKOHYAHUsI y4eOHOTO 3aBe/IeHUs;

—  TEXHUYECKMMH U TAKTUYECKMMU HaBBIKAMU B OJJHOM U3 BUJOB CIIOPTA.

3. KpaTkoe coaepskaHue JMCUUIITHHbBI

Kypc nucnumninsasl «37€KTUBHbIE AUCUUIUIMHBI O (U3MYECKON KYJIbType U CIOPTY»
peanu3yeTcsi uyepe3 BapUATHUBHBIM KOMITIOHEHT (DJIEKTUBHBIM Moaynib) 328 akan. 4yacoB / 246
acTp. 4acoB (BUJ CIIOpTa IO BHIOOPY CTYAEHTA), B 3a4ETHHIE €IMHULIBI HE IEPEBOUTCSI, SABJIIETCS
00s3aTeNbHBIM ISl UCTIOJIHEHUS IIPU OYHOL (hopme 00VUeHUs..

[IporpaMmma paccuuTaHa Ha HU3y4€HUE AUCLUUILIUHBI «DJIEKTUBHBIE AUCLHUILIIMHBI IO
¢Gu3nyecKoi KylnbType M CHOPTY» B TEUEHHE IIECTH CEMECTPOB U MPEANoJaraer, 4ro
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oOyuarouuecss UMEIT TEOPETHUECKYI0 MOATOTOBKY B 0OJAcTH IUCUUIUIMHBI «Du3nueckas
KylIbTypa M CHOpPT», 3aKaHYMBAETCS 3a4e€TOM B KOHIE KaxIoro cemecrpa. KoHTpois
yCIIEBAaEMOCTHU CTYJEHTOB BEJIETCS 1O MPUHITON B YHUBEPCUTETE PEUTUHIOBON CUCTEME.

IIpakTnuyeckue 3aHATHSA.

[IpakTuueckuii pas3ien nporpaMMbl peaiu3yeTcs Ha yueOHO-TPEHUPOBOYHBIX 3aHATUAX B
y4eOHBIX TpyIIax Mo oouieil Gpu3nyeckoil MoAroTOBKE UM 10 BEIOpAaHHOMY BHJLY CIIOPTA.

[IpakTueckue 3aHATHS [OMOTAalOT TNPUOOPECTH OMNBIT TBOPYECKOM MPaKTUYECKOI
NEeSITeIbHOCTH, Pa3BUBAIOT CAMOCTOSITENIbHOCTh B (DM3UYECKON KyJIbType U CHOpPTE B LEJSAX
JNOCTHXKEHUS] (U3UYECKOTO COBEPIICHCTBA, IMOBBIIAIOT YPOBEHb (YHKIHMOHAJIBHBIX U
JIBUTATEJIbHBIX CIOCOOHOCTEH, HalIPaBJIEHHO (QOPMHUPYIOT KaueCTBa U CBOICTBA JINUYHOCTH.

[IpakTnueckuil paszzmen BKIOYaeT B ce0s Moapas3jenbl: Mo o0med ¢u3ndeckoi
noarotoBke (ODII) u cnenuanbHo# pu3nyeckoit moaroroBke mno suaam crnopra (COII).

Y4eOHO-TpEHUPOBOUHbIE  3aHATUS  0a3upylOTCd HAa  IIUPOKOM  HCIOJIb30BaHUU
TEOPETUYECKUX 3HAHUNW M METOJIMYECKHMX YMEHUH, Ha NPUMEHEHUU pPa3HOOOpa3HBIX CPE/ICTB
(bu3nuecKoi KyabTyphl U CIIOPTA.

VYaensercs BHHMaHUE BOIIpOCaM IPOBEICHHUS COPEBHOBAaHMM (IIpaBHila COPEBHOBAHUM,
CHCTEeMa PO3BITPHILIEH, OnpeiesieHue nodeanuTeneit, 000pyA0BaHNE U UHBEHTAph).

Kputepruem ycnemHocTd ocBO€HUsI y4eOHOTO Marepuaia SBJSETCS SKCIEpTHas OLIEHKa
IIPENOIaBaTells, YUUTBHIBAIOILAS pecyIApHOCHb NOCeUjeHUs 00A3aMeNbHbIX YUeOHbIX 3aHAMULL,
BBINIOJIHEHUE YCTAHOBJICHHBIX HA JaHHBIA CEMECTP KOHTPOJBbHBIX HOPMATUBOB (TECTOB) OOIIEi
¢u3nyecKkol U CHOPTUBHO-TEXHUYECKON MOATOTOBKH JUISI OTAEIbHBIX TIPYNH pa3IudyHON
CHOPTUBHOM HAIPABJIEHHOCTH.

Moayabs 1. OcHOBBI MOCTPOCHUSI 0310POBUTENbHOI TPeHUPOBKHU. Teoperuyecko-
MeTOoJuYeCKHe OCHOBBI (U3NYEeCKOil KyJIbTYpPhI U CIIOPTA.

1. O3znopoBuTENIbHAS HAPABJIEHHOCTh — KaK BaKHEHIINNA MPUHLIUI CUCTEMbI (PU3UUECKOTrO
BocruTaHusi. OCHOBBI TOCTPOECHUSI 03JOPOBUTEIILHON TPEHUPOBKH.

2. @U3KyIbTYPHO-03/I0POBUTEIIBHBIE METOJAUKHU U CUCTEMBI.

3. OneHka CcOCTOSIHUS 370pOBbsi U (DU3MUECKOM MOATOTOBICHHOCTH 3aHUMAIOLIUXCS

(bu3nyecKoi KyabTypoil U CIIOPTOM.

Mopyas 2. JIBuratreibHble BO3MOKHOCTH 4eJl0BeKa — BOCNHTAaHHMe (U3nuyecKux
kavecTB. BOCK I'TO.
1. [losiBnenue u BHeapenue komiuiekca ['TO
2. Bocrnutanue gusnueckux xadyectB 00ydaromuxcs (OTAeIbHbIE KaUeCTBEHHBIE CTOPOHBI
JIBUTATEJIbHBIX BO3MOKHOCTEN YEJIOBEKA).

Moayab 3. Meroauka opraHu3auMy U NPoBeJAeHUs] CIIOPTUBHBIX COPEeBHOBAHMII U
(pU3KYyIbTYPHO-MACCOBBIX MEPONPUSTHH.
1. XapakTepucTUKa CHOPTUBHBIX COPEBHOBAHUIN U (PU3KYIBTYPHO-MACCOBBIX MEPOIPUSITHH.
2. ®enepanbhblil 3ak0oH 0T 04.12.2007 Ne 329-®3 «O ¢usnueckoi KyiabType U CIOPTE B
Poccuiickoit denepaunn». Opranuzanus CHOPTUBHBIX MepONpUsATHH. VIHBEHT-MEHEIKMEHT B
cropre.
3. OcHoBHble noHATHS ATHKU criopTta. Fair Play. Ilpodunaktuka HapylieHHi CHOPTUBHOM
3THKH (60opbOa ¢ nonuHrom B ciopre). BAJIA.

4. O6beM yueOHOI JMCHUIJIMHBI (BAPUATHUBHbIN KOMIIOHEHT)

B CemecTpsl
Bun yuebnoit paboTsl aKazeM. I 11 I v A% VI
qacax

O0mas Tpya0eMKOCTh JUCUMIIJIMHBI 110 328
yueOHOMY IJIaAHY
KonrTakTHas padora (KP): 328 32 66 66 66 66 32
[IpaxTuueckue 3ansatus (113) 328 32 66 66 66 66 32
Bua uToroBoro KOHTpoOJIs: 3a- 3a- 3a- 3a- 3a- 3a-
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3a4eT / IK3aMeH YeT | 4er 4eT 4eT | 4Yer | 4Yer
Bun yueOHO# pabOTHI B actp. 1 I %GIMGCTPIH
y4 p qacax A% Vv VI
OO0masi Tpy10€eMKOCTb I CHUIJIHHBI 110 246
yueOHOMY IJIaAHY
Konraktnas padora (KP): 246 25 49 49 49 49 25
[IpaxTuueckue 3ansatus (113) 246 25 49 49 49 49 25
Bua uToroBoro KOHTpoOJIs: 3a- 3a- 3a- 3a- 3a- 3a-
3a4er / IK3aMeH YeT | 4er 4eT 4eT | 4Yer | 4Yer
AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIIMHBI
«KuHeTHKa 1 MeXaHU3MbI PaIMALMOHHO-XUMHUYecKUX nmpoueccos» (b1.B.13)
1. Heap ucuMNJIMHBI — TIOBBILIEHHE OOLIEHAYYHOW U  METOH0JOTMYECKON

KOMITETEHIIMI OyIylMX CIEeUUaINCTOB B OOJIACTH ONpPENEICHUs HANpaBJICHUS U MEXaHU3MOB
panuanMoOHHO-XUMUYECKUX TPEBPAIICHUH, a TaKKe OIpeNeIeHUs] KOHIEHTPAIMH PEareHTOB,
MOIIIHOCTH TOIJIOIIEHHON /103bl, BBEAECHUA N00aBOK U T.A. Uil 3(PPEKTUBHOTO IPOBEICHUS
MIPOLIECCOB MPU ACUCTBUM HOHU3UPYIOIIETO U3ITYUCHHUS.

2. B pe3yabTare u3ydYeHHS UCHUIUIMHBI oO0yvyaloumiicss 1o mporpaMmme
CIEeNNATUTETA J0JI/KEeH:
0b1a0amsb CIETYIONUMHA KOMIICTCHITUSIMU

- CIIOCOOHOCTBIO HCII0JIB30BATh MAaTEMATHYECKUE, €CTECTBEHHOHAYYHbIE U MH)KEHEPHBIE
3HAHMS JUISl pellieHus 3a/1au cBoelt mpodeccuonanbHo aestensHoctu (OIK-1),

- CIIOCOOHOCTBIO MCHOJIb30BaTh METObl MAaTEMATUYECKOTO MOJECIUPOBAHUS OTAEIbHBIX
CTaZuil M BCEro TEXHOJOTMYECKOTO Ipolecca, K IMPOBEACHUI0 TEOPETHUYECKOro aHaliu3a u
SKCIEPUMEHTaIbHOU MpoBepke afekBaTHocTH Mojenu (OIIK-3),

- CIIOCOOHOCTBHIO paboTaTh € HAYYHO-TEXHUYECKOM U MAaTEHTHOM JHUTEepaTypod H
WCIIOJIb30BaTh TOJY4EHHYI0 HHGOPMAIMIO TPH OCYIIECTBICHHUH CBOEH MpodeccuoHaIbHOM
nesrenpHocTH (OITK-4).

- CIIOCOOHOCTHIO AHAIM3UPOBATH TEXHOJOTUYECKHUM MPOLECC, BBISBIATH €0 HEIOCTATKH
U pa3pabaTbIBaTh MEPOIPUATHS MO ero coepuieHcrBoBanuto (I1K-3),

- CHOCOOHOCTBIO K pa3pabOTKe IUIAHOB U MPOrpaMM IPOBEAEHUS Hay4dHO-
HCCIIEIOBATENIbCKUX Pa3padOTOK, BEIOOPY METOJIOB U CPEJICTB petieHust HoBbIX 3a1ad (I1K-9).

- CIIOCOOHOCTbh OLEHUBATh paJualUOHHbIE S(PQEKThl B3aUMOJECUCTBUS U3IIyYEHUS
BBICOKOW AHEPruM C BEIIECTBOM, HCIIOJIb30BATh WJIM MUHUMHU3UPOBATH IOCIEACTBHUSI 3TOrO
B3aumoeicteus (IICK-5.1),

- CHOCOOHOCTh K YCOBEPILEHCTBOBAHUIO M pa3pabOTKe pPaaualMOHHO-XUMUYECKUX
TEXHOJIOTUYECKHUX IPOILECCOB C MOJYYEHHEM HOBBIX MM MOTU(PHUIIMPOBAHHBIX MATEPUAIOB C
yinyumieHHbIMH cBoiicTBamu (I1ICK-5.2),

- CIOCOOHOCTH OILIEHMBATh DPAJUAIMOHHYIO YCTOWYMBOCTb Pa3JIMYHBIX MaTEpUAIOB U
paspabaTsiBaTh mporecchl 3amuThl 3TuXx MarepuanoB (IICK 5.3).
3nams:

- METOJbI OTIMCAHUS KMHETUKU PAIMKAIBHBIX W IEMHBIX peaKuil, MPUIUHBI 0O0phIBa
Leny,

- ypaBHEeHHS (OPMAIbHOW KUHETUKH M KUHETHKH CIIOKHBIX, IICTTHBIX, T€TEPOTCHHBIX,
(OTOXUMHUYECKUX, PaAHAMOHHO-XHMHUYECKHX PEaKITHii;

- OCHOBHBIE TEOPUU TOMOTE€HHOTO, T€TEPOT€HHOTO U (PePMEHTATUBHOIO KaTajlu3a
Ymemo:
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- IUIAHUPOBaTh W NPOBOAUTH PAIUALIMOHHO-XMMHUYECKHUE HCCIIEIOBAHUS, OIPEAEIATh
KOHLIEHTpAallMd TMPOAYKTOB paAMOiM3a U PACCUUTHIBATh pAJUALMOHHBIA  BBIXOA IO
AKCIEPUMEHTAJIbHBIM JJaHHBIM, YCTaHABIMBATh MEXaHNU3MbI PaIMalluOHHO-XUMUYECKUX PeaKLuit
(IICK 5.1-5.3)

- pewaTh ypaBHEHHUS M CHUCTEMbl AU(PQPepeHLnaIbHbIX YpaBHEHUN NMPUMEHUTENbHO K
peaJibHbIM IpolieccaM, MPUMEHSITb MaTeMaTUYeCKHe METOJbl HpPH PEUICHUH THUIOBBIX
npodecCHoHaNBHBIX 33/1a4;

- IpPOTHO3UPOBATh BIIUSHUE PA3IUYHBIX (AKTOPOB HA pPaBHOBECHE B XHMHUYECKHUX
peakuusix, OINpeAessATh HalpaBICHHOCTh IpolLecca B 3aJaHHBIX YCIOBUSX, YCTaHABJIMBATh
rpaHulbl obsactedl ycTtounBocTH (a3 B OJHOKOMIIOHEHTHBIX W OHMHApHBIX CHUCTEMaXx,
OTPEJEIATh COCTABbI COCYLIECTBYIOMUX (a3 B OMHAPHBIX F€TEPOTreHHBIX CUCTEMAX;

- COCTaBJISITh KUHETUYECKUE ypaBHEHUs B AU pepeHuanbHON U HHTErpadbHol popmax
JUIl KMHETUYECKU IPOCTBIX PEaKIUil M MPOTHO3UPOBATH BIMSHUE TEMIIEpaTypbl HA CKOPOCTh
nporecca.

Braoemy:
- HaBBIKAMH OIPEENIEHUsI CKOPOCTHU IpoLecca, KOHCTAHT CKOPOCTU peaKUui pa3iMyHbIX
MOPSIIKOB MO pe3yJibTaTaM KHHETUYECKOTO SKCIIEPUMEHTA;

- OCHOBaMHM (PU3UKO-XMMHUYECKMX METOJIOB aHalu3a paguallMOHHO-XMMHUYECKUX

peaKuui.

3. Kpartkoe cogep:xaHue TUCHMILIHHbBI

Mooyne 1. Kunemuka paouayuoHHO-XUMU4ecKux npoyeccos

Beenenune. Ilpenmer m conepkaHme Kypca, HUCTOpUsS pa3BUTUSA PaJHALMOHHO-
XUMHUYECKON KHUHETUKU. POJIb OTEeUeCTBEHHBIX U 3apy0ekKHBIX YUeHbIX. [lepcrieKTUBBI pa3BUTHS

Pa3nen 1. OcHOBHBIE MOHATHUS U OIIPENIETCHUS B paJalliOHHO-XUMHUYECKON KUHETHKE.

['oMoreHHble © TeTepOreHHbIE MpOLEcChl B pagualMoHHONM XuMmMuu. CKOpOCTh
XUMHUUYECKON peakuuu. J[Be 3a7auM XMMHUYECKOW KMHETUKU. MexaHu3M XMMHUYECKON pEeaKIvH.
[Ipocthie (37eMeHTapHblE) U MHOTrOCTaAuiiHble peakuuu. KoHEuHble U NPOMEKYTOUYHbBIE
MIPOAYKTHI peakuuii. MeToasl HM3ydeHHs MEXaHU3MOB pPaAUAllMOHHO-XMMUYECKUX PEaKIIHM.
Kunernueckuii u npyrue wmeroasl. l[Ipumepbl nprMeHEHHS METOJIOB I YCTaHOBIICHHS
MEXaHU3MOB KOHKPETHBIX paAualliOHHO-XUMHUYECKUX IPOLIECCOB.

Pa3nen 2. DnemeHTapHbIE XMMHUUECKUE PEAKIUU.

OCHOBHbIE THUIIBI YAaCTHUI], YYaCTBYIOUIUX B paJUAMOHHO-XUMUYECKUX IPOIIECCAX.
Pannanuonnas u xumuueckas ctagusi mnpoieccoB. Posib aToMoB, CBOOOIHBIX pauKaioB, HOHOB,
HMOH-PaJMKAJIOB, BO30YXJACHHBIX YaCTHIL., 3JIEKTPOHOB B PaJAMALIMOHHON CTaUH pagualliOHHO-
XUMHUYECKUX IIPOLIECCOB.

DneMeHTapHBI  aKT XMMHMUYEcKoro rmnpeBpauieHus. Teopus  Olipunra-IlonsHu.
Tpancmucconnsiii ko3dduunent. Ero kBaHToHOMEXaHUYecKasi TpaKTOBKa. AnuabaTH4yecKue u
HeaauabaTHuecKue mpolecchl. BakHOCTh HeaanabaTHMUECKHUX IPOIECCOB B paguallMOHHOM
xumuH. TyHHenbHBIM 3¢pdekr. Ponp TyHHenpHOro »>@dexTa B peakuHsX 3aXBaYeHHOIO
3JIEKTPOHA B TBEPJOM MaTpulle. DHTPOIUS, SHTAIBIINA U CBOOOAHASI SHEPIUsl akTUBaLUU. CBSA3b
SHTPONUM AaKTUBALMU CO CTEPUUYECKUM (aKTOpPOM B TEOPUH AKTUBHBIX coydapeHuil. CBs3b
JKCIIEPUMEHTAIIBHON SHEPTUH AKTUBALIMY C UCTUHHOM SHEPTUEH U DHTAIBIIUEN aKTUBALUH.

bumousekynspHsie paguanoOHHO-XUMHYECKUE peakuuu. Brruucnenune
MPEIPKCIIOHEHIIMAIBHBIX MHOXHUTENEH U CTepUYEeCKUX (PAKTOPOB METOJOM AKTHBHPOBAHHOTO
koMmIiekca. Ponb cpenpl B anemeHTapHoMm akte. Kierousslii 3¢¢dekr B paaualnMoHHO-
XUMHUYECKUX IIPOLIECCAX.

Pasnen 3. Crienn¢rka KUHETUKU paJuallMOHHO-XUMUYECKUX PEAKIIH.
CBsi3b CKOpPOCTM XMMMUYECKOM pEAKIUH C PpaguallMOHHO-XUMHUYECKHUM BBIXOJIOM.
NHTerpanbHbli u ¢ depeHInaabHbIHl paguanoOHHO-XUMHUYECKUE BBIXO/IBI.

HpOI/I?;BO)II/ITCJ'IBHOCTI) paaAualiMOHHO-XUMHUUYCCKUX allllapaTOB MW HUX CBA3b C paadallMOHHO-
XUMHNYECCKHUM BBIXOJOM. MOHIHOCTB HOFHOHIGHHOﬁ J03bI U3JIY4YCHUSA KaK OJUH M3 OCHOBHBIX
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KMHETUYECKUX [apaMeTpoB pPaJUAllMOHHO-XMMHYECKUX peakuuid. 3aBUCUMOCTb CKOPOCTH
peaKkuu M pagualiOHHO-XUMHUYECKOTO BBIXOJA OT MOIIHOCTH IOTJIOIIEHHOM /03Bl U3JIy4EHHS.
[Ipumeps! penienus 3anay.

Paznen 4. @OopMaIbBHO ~ KMHETHMYECKOE  OINHCAaHHE  PaavalMOHHO-XMMHUYECKUX
peaKuui.

CrexuoMeTpuueckue M KHHETHYECKHE ypaBHEHHUs peakiuil. [IpuynHbl HecoBIaACHUS
MOJIEKYJISIPHOCTH W TOpsAJKa peakluuu. YpaBHEHHs MaTepuaiabHoro OanaHca. XuMHYecKas
nepeMeHHas. OTHECEeHHEe KOHCTaHT CKopocTed. PellieHne KMHETHYECKHX ypaBHEHUH B oOIIieM
Buzne. Kunernueckne kpusbie. [Ipumepsl paaualimoHHBIX PeaKLIUd, MPOTEKAIINX 10 IIEPBOMY
nopsaxy. Mcnosib30BaHME HOMOTPaMM IIPU KUHETHYECKUX pacdyeTax peakiui, IpOTEKaroIUX 110
IIEpBOMY MOPAIKY. Pacuer KOHCTaHT CKOPOCTEH peakUHuil MEpBOro MOpsAKa [0 CBOWCTBaM,
MPOMOPLUOHAIBHBIM KOHLEHTpAaUMK (BbIBOJ (OPMYJbl U MPUMEPHl PACYETOB MO HW3MEHEHUSIM
JIUBJIEKTPUUECKON TPOHUIIAEMOCTH, ONITUYECKON IMJIOTHOCTH, JABJICHUS U T.J1.).

Bpemsi momympeBpamieHuss M cpeiaHee BpeMs JKM3HHM YACTHI[ B PEAKUUAX IEPBOTO
nopsaka. PaauanuvoHHBIE peakluu IICEBAOINEPBOIO MOpAAKA. PaauanuoHHO-XMMUYECKUE
peakuuu BTOporo mnopsiika. Ilpumepsl HeoOpaTHUMBIX peakLMi TpeTbero mnopsjaka. Peaxiuu
HYJIE€BOTO M JApPOOHBIX NOpsSAKOB. PernieHne THUMOBBIX 3ajjad IO OIpPENEICHUI0 MOpsJIKa
paguanMOHHO-XUMHUYECKUX PEAKIUN.

OOpaTumble pajdallMOHHO-XMMUYECKHE peakuuu. Pacder cyMMbl KOHCTaHT IIO
CBOMCTBaM, MPONOPLIMOHAIBHBIM KOHIIEHTpalusM. Bpems penakcannuu B 00paTUMBIX peakLUsiX.

JuddepeHunanbable  METOJbl ONPEIENICHUs MOPAIKOB PpaguallHOHHO-XUMHUYECKUX
peakuuii. Metonpl pacueta ckopocred. Meton HauanbHbBIX ckopocteid. Meton Bant-I'odda.
OKClepUMEHTAJIbHBIE METOJbl MOHIKEHUs TNopsAaka peakuuu. VHTerpanbHble METO/bI
OIIpEETEHUS MOPSAKOB PEAKIUN.

[TocnenoBarenbHble, NapaJlIeNbHbIE W MOCIEAOBATEIBHO-NAPAIIIEIbHBIE PAJUALMOHHO-
XxuMHuueckre peakuu. CuCTeMbl CTEXMOMETPUUECKUX U KHHETUYECKUX ypaBHEHUH, TpeboBaHus
K HAllMCAaHUI0 MEXaHU3MOB CIJIOKHBIX ypaBHEHHW. [IOHATHS JMHENHO HE3aBHCUMBIX CTaJUN U
KMHETUYECKUX YpaBHEHMH. MaTpuuHoe H300pakeHHE CIOXKHBIX peakuuid. Pemenue cucrem
KMHETUYECKUX YPABHEHUU CIOKHBIX peakuuii. HaxoxJIeHrne onTUMaibHBIX MapaMeTpoB IIPU
ITOJIY4EHUU ITPOMEKYTOUHBIX BEUIECTB. THIBI KMHETUYECKHX KpUBBIX. llepnonapl mHAYKIMH U
aBTOycKOpeHMs. Haxok/IleHHe KOHCTAHT CKOPOCTEH IO KUHETUYECKUM KPUBBIM IIPU ITOJTHOM
Habope MOoCIeIHUX U B OTCYTCTBUE OJJHOU U3 HUX.

[TapamtenpHble pagualMOHHO-XUMUYECKHE peakuuu. Tpy TUIA NapaJuIeIbHbIX PEaKIIHil.
Kunernueckune ypaBHeHms. Kunerndeckume kpuBble. HaxokIeHMe KOHCTaHT CKOpPOCTEHR
MapaJuIEIbHbIX PEAKIUN IO 3KCIEPUMEHTAIbHBIM JaHHBIM IPH MTOJHOM M HENOJHOM OIMCAHUH
cucrembl. [Ipumepsl pacueroB. IlocnenoBatenbHo-napaienbHble peakuud. CocTaBieHUE U
pelnieHne KNHETUYECKUX YPABHEHUN, MEXaHU3M PaJuallMOHHON pEeaKIuy TEIOMEPU3ALIIH.

OtHocuTenbHasi peakUUOHHas CNocoOHOCTb. MeToJl KOHKYpPEHTHOM KHHETHKH B
pa3nuyHbIX BapuaHTax. OTHOCUTENbHBIE KOHCTAHTHI U pacyeT Ha UX OCHOBE COCTaBa MPOJIYKTOB
B CIOXHBIX peakuusx. OmpezeneHue IMOCIeI0BaTeIbHOCTH CTaJUU B CIOXKHBIX Ipolieccax.
MeTto1 OTHOCUTEINBHBIX CKOpOCTEN. KHHETHYECKHIT N30TOITHBIA METOI.

Paszpgen S. Meron KBa3ucTalMOHAPHBIX KOHLIEHTPAUH B PaIHALIMOHHON XUMUMU.

OcHOBHbBIE MOJIOKEHUSI METOJa. YCJIOBUS JOCTMXKEHMSI CTAllMOHAPHOW KOHIICHTpPALUU
IIPOMEKYTOYHOIO IPOAYKTa B IIOCJIENOBATENBHBIX peakuusax. DopMmynsl i pacdera
CTAallMOHAPHOW KOHLEHTPAIMX IPOMEXKYTOUHOTO NPOJYKTa W BPEMEHH €ro JOCTH)KCHHS.
[Tonatne kBa3ucTanmoHapHocTH. IIpenmymniecTBa 1 HETOCTATKA METOAA.

[IpuMeHeHne MeToa KBa3HCTAlMOHAPHBIX KOHIEHTPAMM B PAaJWAallMOHHON XHMHHU.
[IpenBaputenbHble pacdyeTbl BPEMEHHU JOCTHKEHMSI U BBITIOJHUMOCTH YCIIOBUHM CTallHOHAPHOCTH
B pagualMOHHO-XMMUYECKOM OJKcrepuMeHTte. [lpumepsl pacdera uist 103UMETPUYECKOM
cucteMbl ®Ppuke. Pacder OTHOCHUTEIBHBIX KOHCTAaHT CKOPOCTEHM B KOHKYPEHTHBIX PEaKLHAX
AKILIEITOPOB C IPOMEKYTOYHBIMU IIPOTYyKTaMHU.
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Paznen 6. Kunervnka panuanuoHHBIX peakiuil, NPOTEKAoMMUX [0 pPaguKaIbHO-
LETHOMY MEXaHU3MY.

3BeHO W JuHA 1end. OCHOBHBIE CTAJMM IEMHBIX IPOIECCOB. 3apOXKICHUE IICTICH.
CpaBHEHHE TEPMHUYECKOIO, BEUIECTBEHHOIO, (POTOXHMUYECKOT0 CIOCOO0B HHHUIIMUPOBAHUS C
pavallMOHHO-XUMHUYECKUM. PajnalinoHHO-XMMHUYECKOE WHULMUPOBAHUE B CIOMXKHBIX CMECSHX.
[Tonsatue 06 ammutuBHOCTU. CTamus MpOAOJDKeHHS 1eneil. Peakumnum npucoeaumHeHus (pocra),
3aMeleHus (mepenaym), nzomepusanum, pacmnajga. KoHctanTel ckopocTeil, MpeIdKCIOHEHThl U
SHEPruM aKTUBALMM; 3TUX peakinuil. OOpbIB neneil. JIMHEMHbIN U KBaJpaTUYHBIM MEXaHU3MbI
oOpbiBa. OOpbIB Ha MOBEPXHOCTH PEAKLHUOHHBIX COCYIOB, MpUMecAX U HHruouropax. OOpbIB
nyreM o0pa30BaHMsI HEPEAKLHMOHHOCHOCOOHOIO paaukaia (aIwibHbIA 0OphIB). B3aumublil 1
NepeKpecTHhI 00pbIBbl. PexoMOuHams u aucnponopuuoHupoBanue. Craausi pa3BeTBICHUS
ueneil. BelpokaeHHOE pa3BeTBieHUE. [[IMHAa KMHETUYECKOM I€NMM HEPa3BETBICHHON IEMHON
peakuuu U CBsI3b €€ C OTHOIIEHHEM CKOpOCTeH OTAEIbHbIX cTaguil. OTINYUTENbHbIE
OCOOEHHOCTH LIETIHBIX PaJIMalluOHHO-XUMUYECKUX MTPOLIECCOB.

Kunernka Hepa3BeTBIEHHBIX IIEMHBIX peakuuil. BbpBox MeETOAOM CTallMOHApPHBIX
KOHIICHTPALMM KUHETUYECKOIO YPAaBHEHUs HEPA3BETBICHHOM LENMHOM pEaKkiuu C JIMHEHHBIM
oOpsiBoM 1eneil. Kunernueckue ypaBHEHHS B Cilydae aUIMIbHOrO oOpbiBa. PaanannoHHble
peakuuu npucoeaunenus CCly u CHCl; x onedunam. 3aBUCUMOCTD paiialliOHHO-XUMUYECKOTO
BBIXOJ]a OT MOILIHOCTH J03bl M KOHLIEHTPAIIH1 PEarcHTOB.

Kunernueckne ypaBHEHUS LENHOM HEPA3BETBICHHONM pEAKUUMU C KBAJPaTUYHBIM
oOpbIBOM Lierned. 3aBUCUMOCTh CKOPOCTH PEAaKIUU U PaJualMOHHO-XMMUYECKOTO BBIXOAA OT
COOTHOIIEHHUS PEareHTOB, MOIIHOCTH MOTJIOIIEHHOW J03bl  u3iydeHuss. OTHeceHue
SKCINEPUMEHTAJIbHOM »HHEPrud aKkTHBAllMM B CiIydae U30bITKA OJHOIO W3 PEareHTOB.
Panuanmonnsie peakiuu npucoeaunenus (CCly) k onedunam, Tenomepusarmu stusena u CCly,
xJiopupoBaHus napaduHoB. BeiOop onTUMaNbHBIX yCiI0BUM cuHTe3a. KuHeTnka KOpOTKOLEHbIX
paavanuoHHBIX peakuuid. KuHeTnka LENHbIX peakuuil ¢ BBIPOKIECHHBIM Pa3BETBIICHUEM.
Panuanyonsble peakuuu oKuUciIeHUsS U cylbhookucienus napadunos, OnpenereHne KOHCTAaHT
CKOPOCTH 3apO>KJI€HUS LIETIH U BBIPOXKJIEHHOTO pa3BeTBieHUs Lenu. OnpeneneHue KOHCTAHTbI
CKOpPOCTH 0OpbIBa LIenu. MeTo 1 Bpallarolierocsi CeKTopa, UMITyJIbCHOTO (POTONIM3a U painoiin3a.
Meroasl KOHKYPEHTHOM KHHETUKHM IIPH OIPEAEIICEHUH KOHCTAHT CKOPOCTEW IPOJOJIKEHHUS
ueneil. [IpuMeHeHne KOpPpETALMOHHBIX, COOTHOIIEHWW [Ji pacyeTa KOHCTAHT CKOPOCTH U
SHEPruy aKTUBALMHU PaJUAllMOHHO-XUMHUYECKUX PEaKLIUM.

Mooyne 2. Mexanuzmul paouayuoHHO-XUMUYECKUX NPOYECCO8

Benenune. O3HakoMIIEHHE C OCHOBHBIMHU pa3/iefiaMu, OHIATUSIMHU U COJEP)KaHUEM Kypca.
[loBTOpenue oOmiel cxeMbl pajuoin3a BEIIECTB M pAacCTaBlIEHUWE AaKIEHTOB Ha CTalusix
paanonn3a, MEXaHM3Mbl KOTOPBIX OyIyT M3ydaThesl B TPEX pasHBIX paszenax Kypcea.

Pazgen 1. I'amma-pammonn3 OWMHApHBIX CHUCTEM KaK CHOCO0 HM3Y4YEHUS MEXaHHU3MOB
paaraliOHHO-XUMHUYECKUX MPOIIECCOB

Omnpenenenre M crnocoObl NMPUMEHEHHUs] OMHAPHBIX CHUCTEM Ul H3YYEHHUS MEXaHH3MOB
pavalMOHHO-XUMHUYECKUX TMpoleccoB. OmpeneneHne M (QU3MYECKUX CMBICI BBIPAKEHUS
KOHLIEHTpAalMi KOMIIOHEHT OMHApHON CMECH C IMOMOIIBI0 3JEKTPOHHBIX J0JE€H KOMIIOHEHT.
Pacuér anekTpoHHBIX /1071€ KOMIOHEHT OMHAPHBIX CUCTEM, UCXO/1 U3 00bEMHBIX, MACCOBBIX U
MOJIbHBIX COOTHOIIEHUIM KOMIIOHEHT U KOHLIEHTPALUU OJHOIO U3 KOMIIOHEHTOB, BHIPAYKEHHBIX B
MOJISIX 3TOTO KOMIIOHEHTA Ha JIUTP BTOPOro KommnoHeHTa. [lopsnok rmiaHupoBaHusi, IpOBEACHUS
u 00pabOTKM pe3ylbTaTOB paAMON3a OMHAPHBIX CHCTEM C IIEJbI0 ompeaeseHus 3P¢eKToB
nepeaud  XapakTepUCTUK (PHEPruM, IOJIOKHUTEIBHOIO 3apsAga, CBOOOIHBIX AIIEKTPOHOB,
CBOOOJHBIX PaJUKAJIOB) OT OJJHOTO KOMIIOHEHTa KO BTOPOMY.

Tpu cneunduueckue 006JaCTH AUArpaMMbl CBONCTBO — 3JIEKTPOHHAsl 101 OOIy4EHHOMU
OMHApHOU cuCTeMBbl, B KOTOpPbIX Haubojiee CHJIBbHO TMpOSBISIIOTCS 3((dEKThl nepeaayn
XapaKTEePUCTUK OT OJHOIO KOMIIOHEHTa K Apyromy. CBsi3b MEXAY pajnalllOHHO-XUMHUYECKUM
U3y4eHHEeM OWHApHBIX CHUCTEM U METOJIOM AakKUENTOpOB B  paJUAllMOHHOW XUMHH.
Hcnonb3oBanue TaOMMYHBIX JAHHBIX [0 3HAUYEHUSIM MEPBbIX MOTEHINAIOB HOHU3AUHU, YHEPTUU
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AJIEKTPOHHOTO BO30YXKJIEHUS, CPOJCTBAa K OJJIGKTPOHY U pa3pblBa XUMHUYECKHX CBs3ed B
MOJIEKYJIaX KOMIIOHEHT JJIsl IPEICKa3aHUs HallpaBJIEHUH U CIIOCOOOB Mepeayl XapaKTepUCTHK
OT OJHOrO KOMIIOHEHTa K JpYyroMy B XOJ€ paauojin3a OWHApHON CHCTEMBl C DPa3HBbIM
COOTHOILIEHUEM KOMIIOHEHT.

[Ipumeps! 1 00BbsICHEHUE TATH BUIOB 3aBUCUMOCTEN HaYaJIbHBIX PaJlalliOHHO-XUMHUYECKUX
BBIXOJIOB OT COCTaBa OWHApHOW CHCTEMBI: «aIUTHBHAs MpsAMas», «C MaKCUMyMOM», «C
OTpULATENIbHBIM OTKIOHEHUEM OT aAMTUBHON MPSAMOI», «C MOJIOKUTEIBHBIM OTKJIOHEHHUEM OT
aJTUTUBHOMN IPSIMON», «C OTPULATENIbHBIM M MOJIOKUTEIbHBIM OTKIOHEHUSIMU OT aJIUTUBHON
MIPSAMOI».

Pa3znen 2. PapuanmonHas ycTOMYMBOCTh M PEAKIIMU MOJIEKYJISPHBIX U OCKOJIOYHBIX HOHOB
OpPraHMYECKUX BEILIECTB B YCIOBHUSAX MACC-CIEKTPOMETPUU B 3aBUCUMOCTH OT Pa3HBIX (PaKTOPOB.

Oco0OeHHOCTH 3KCHIEpUMEHTa, €AMHULIBI U3MepeHus], (uznueckue, (PpU3NKO-XUMHUYECKUE U
XMUMHUYECKHUE CBOICTBA HEOPraHWYECKHMX M OPraHUYECKHMX MOJIEKYJI B MAacC-CIIEKTPOMETPUU
AJIEKTPOHHOTO yjaapa U (OTO-MOHU3ALMU C TOYKH 3pEHUS CHEHUPUKUA pagualiiOHHO-
XMMHMUYECKUX NpeBpalieHuil BemecTB. /[Ba OCHOBHBIX croco0a MpPUMEHEHHsS METOJI0OB Macc-
CHEKTPOMETPUM JUIsl M3YyYEHHMsS] XUMUYECKUX CBOWMCTB MOJIEKYJISPHBIX KaTHOH-PAIUKaIOB U
OCKOJIOUHBIX HOHOB OpPraHMYECKHUX MOJEKYyJd. AHalu3 W UHTEpIpeTalus Macc-CIeKTPOB
JJIEKTPOHHOTO yJaapa OpraHWYecKux MoJjekyn. Tabmuyaeie ©u Tpaduueckue CcrocoObl
MIPE/ICTaBICHUS] JTaHHBIX Macc-creKTpoB. Cucremaruzanuss U 0a3bl JaHHBIX Macc-CIIEKTPOB
anekTpoHHoro ymapa (70 5B) MoyieKyn HEOpPraHWYeCKMX ¢ OPraHUYEeCKHUX BEIECTB.
DNEeKTPOHHBIE COCTOSIHUSL MOHOB M IPOLECCHl JUCCOLMATUBHONM HMOHU3ALMU AJIKAHOB,
anudaTuyeckux  COEAMHEHHH ¢  TreTepoaToMaMM, apoOMaTHYECKUX  COECOUHEHHH U
reTepoapoMaTHUECKUX COeAMHEHUNH. Busibl MOHO- 1 OMMOJIEKYISIPHBIX PEaKIMil HOHOB B Macc-
CHEKTPOMETPHUH U COOTHOIIEHHE CKOPOCTEH ATHX JIBYX IPOLIECCOB B 3aBUCUMOCTH OT CTPOEHUS
MOHOB U JIaBJICHUSL.

Paznen 3. Peakiuu oTpbiBa aToMa BOJOpOJa CBOOOJHBIMU PaJuKajIaMH B paAUallMOHHON
XUMHH C TOUKH 3PEHUS TEOPUU MEPEXOJHOIO COCTOSHUS.

OcHOBHBIE NOJIOKEHUS TEOPUU MEPEXOTHOTO COCTOSIHUS IPUMEHUTENBHO K PEaKIIUU OTPhIBa
aToMa BOJIOpPOAAa CBOOOJHBIMHM paJuKajlaMd B pagualoHHON xumuu. CHHXpPOHHBIE U
HECUHXPOHHbIE TOMOJIUTUYECKUE Ipolecchl. Peakuuu cBoOOIHO-paUKaIbHOTO 3aMELIECHUS B
anudaTudeckoM psxy. HelTpanbHO-, 3K30- M IHAOTEPMUUYECKHE TPOLECCH. TepMUYeCKui
CHoCco0 MHUIIMMPOBAHUS CBOOOAHBIX paaukaioB. DOTO-XUMUYECKUN CHNOCOO MHUIMUPOBAHUS
CBOOOJHBIX paauKaloB. PaauallnOHHO-XMMUYECKHH croco0 MHUIMUPOBAHUS CBOOOTHBIX
paaukanoB. MoJeKy/IIpHO-UHIyLIUPOBAHHBIA TOMOJIH3 KaK CIIOCO0 MHUIIMHUPOBAHUS CBOOOTHBIX
paaukanoB. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIA KaTalIW3 Kak CHOCO0 HMHULMHUPOBAHUS
CBOOOAHBIX paauKanoB. OO1e 3aKOHOMEPHOCTH NMPOTEKAHUS LEMTHBIX CBOOOIHO-paIMKAIBHBIX
peakuuii. Pacuér TerioBbIX 3PPEKTOB 3IEMEHTAPHBIX CTaJAUNA B pEaKUUsAX rajloreHUpOBaHUS.
OTHOcUTENbHBIE KOHCTAHTBI CKOPOCTU peakiuil. BiusiHue TemIoBbIX, HOJSPHBIX U CTEPUUECKUX
3¢ (}eKxTOB Ha CKOPOCTH CBOOOHO-PAAMKAIBLHOTO OTPhIBA aTOMa BOJAOPO/IA.

4. O0beM yuyeOHOMH THUCHMILTHHBI

Bu yueOHoii paboTh B 3aueTHBIX
B akagem. gacax
eIMHUIIAX

OO0uiasi TpyA0€MKOCTD AU CIUNIJIMHBI 5 180
B tom uncie Ha oOyueHue 5 180
AyIUTOpPHBbIE 3aHATHS: 1,78 64
Jlexuu 0,89 32
[IpakTnueckue 3aHsATUSA 0,89 32
CamocrosiTesbHasi padoTa 2,22 80
[ToaroroBka U caya 3K3aMeHa 1 36
Bun utoroBoro KoHTposist DK3aMeH —

7 cemecTp
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Bun yuebnoit paboTsl B 3aueTHBIX B actp. uacax
eIMHUIIAX

OO0uiasi TpyA0€MKOCTb AUCIUNIJIMHBI 5 135

B tom uncie Ha oOyueHue 5 135

AyIUTOpPHBbIE 3aHATHS: 1,78 48

Jlekun 0,89 28

[IpakTnueckue 3aHsATUA 0,89 28

CamocrosTejbHass padoTa 2,22 60

IloaroroBka m caya K3aMeHa 1 27

Bun utoroBoro KoHTposist DK3aMeH —
7 cemecTp

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHBI
«PanmanuonHble mpoueccol B siepHOM peakTope u npupoae» (b1.B.14)

1. Heap ucuMNJIMHBI — TIOBBIILIEHHE OOLIEHAYYHOW U  METOH0JOTMYECKOn
KOMITETEHIMI Oyaylux CIEeUUaIiucToB B 00JacTH paJuMalMOHHBIX IPOLECCOB, CBSI3aHHBIX C
SJIEPHBIMU PEAKTOpaMH, ClieUu(UKH pajuoin3a BOJBI B SJIEPHBIX PEAKTOPHBIX YCTaHOBKAX,
XUMHUYECKUX peakuud paJuKalbHbIX NPOAYKTOB PpaauoJid3a BHYTPUKIETOYHOW BOJIBI,
ME€XaHHU3Ma MEPBUYHOTO PaAHOOHOIOrHYECKOro JeHCTBUS.

2. B pe3yabTare u3ydYeHHS] UCHUIUIMHBI oO0yvyaloumiicsi 10 mporpamme
CIEeNNATUTETA JOJI/KEeH:
0b1a0amsb CIETYIONTUMUA KOMITICTCHITUSIMU

- CIOCOOHOCTBIO HCIIOJIb30BaTh MaTeMAaTUYECKUE, €CTECTBEHHOHAyYHblE€ U HH)KEHEPHbIE
3HAHMS JUIsl pelleHus 3a1a4 cBoelt mpodeccuonanbHo nestenbHocT (OIIK-1);

- CIIOCOOHOCTH FOOLEHUBATh pAJAMALMOHHBIE AIPQPEKTH B3aUMOJEHUCTBUA HU3ITYyUCHHS
BBICOKOW AHEPrUM C BEIIECTBOM, HCIIOJIb30BATh WJIM MUHUMHU3UPOBATH MOCIEACTBHS 3TOrO
B3aumopeiictBus (IICK-5.1).

3nams:

- crnenuduyecKkue OCOOCHHOCTH PAJMOJIM3a BOJBI B SIEPHBIX PEAKTOpax: €€ OOJbIIoi
o0beM, cMeniaHHoe oOiydenue, Beicokas JIIID snep oTmaum, OonblIoN mepemnaj TeMIeparyp,
BIIUSIHUE MPOAYKTOB KOPPO3UH U JIETYUUX IPOJYKTOB JCJICHUS.

- MEXaHU3MbI IEPBUYHOTO PaInOOHOIOIHUECKOro AeicTBUS u3nydyeHuil. Biousuue JII1O Ha
O6nonornueckyro 3¢ (HeKTUBHOCTD;

- POJIb MOHM3MPYIOIIUX HM3ITY4eHHH ypaHa B 0Opa3oBaHUM NPUPOJIHBIX TEMJIOHOCHUTENEH
(yrns u HedTH);

- TOPOXJEHHWE ONTUYECKH AaKTHUBHBIX COCAUHEHMH He(TH U3IYyYeHUSIMH YypaHa,
paccestHHOTo B He(hTEenpOn3BOIAIINX OPOIax;

- nBwkenue ComueyHo cuctembl B [amaktuke. [lmanerapHsie OuokatacTpodbI.
Koppensus MmaccoBbIX BHIMUPAHUI € ATIOXaMU HAKOIUJIEHHSI ypaHa.

Ymemo:

- MPOBOJUTH TEOPETHUECKUE OLIEHKH M pacdeThl paJuallMOHHO-XMMHUYECKHUX BBIXOJIOB U
KOHLIEHTpaLUi IPOAYKTOB PaivoJin3a BOJbl M BOJHBIX PACTBOPOB;

- OLIEHUBATh «BCILIECKW» TEMIIEpPATyphl B IINOpax, 07100aX U KOJIOHKAX HOHU3ALINT;

- 3aIMcaTh MEXaHU3Mbl 00pa30BaHUs MOJIEKYISIPHBIX (CTaOUIIBHBIX) MPOAYKTOB PaAHOIN3a
BO/IbI;

- BBIBOJUTH YPAaBHEHUS MaTepUaJIbHOTO OanaHca;

- 3aIMCBIBATH MIPOLIECCHI, NOSIBJIAIOIINUECS IPU BHICOKOTEMIIEPATYPHOM PAIUOJIU3E.

Braoemy:
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- METOJIaMU MaTeMaTUYECKOro MOJEIUPOBAHUS PaAUAllMOHHO-XMMHUYECKUX IPOLIECCOB B
SJIEPHBIX PEaKTOpax;

- METOJAMH OIpPENEICHUs] Ha TNEepPCOHAIBHOM KOMIIBIOTEPE MapaMeTpPOB YpaBHEHMUS
paaralOHHO-TEPMHUUYECKON yrieduKaluuu;

- METOJ0OM OLIEHKH (D ()Yy3MOHHBIX KOHCTAHT CKOPOCTH XMMHUYECKHUX PEaKIIMIA;

- HaBBIKAaMHM pabOThl C HAyYHO-TEXHUYECKOH JIUTEpaTypoi, CIpaBOYHUKAMU U APYrUMU
MH(OPMALIMOHHBIMUA UCTOYHUKAMU (B TOM YMCJIE HA HHOCTPAHHOM SI3bIKE);

- COBPEMEHHBIMU METOJIaMU 00paOOTKH TaHHBIX KCIIEPUMEHTA.

3. KpaTkoe coaepskaHue JMCHUILTHHBI

Beenenue

Onpenenenve npenmera. llenu, 3amaun u npeamer Kypca. Mecto Kypca B cCUCTEME
o0LIero 1 XMMUYECKOro 00pa3oBaHusl.

Mooynv 1. Budwsl uonuzupyrowux uznyuenui

Nonmsupyromue m3nydenus. OOonouku 3emin (atmocdepa, kopa, manTus), ConHeaHas
cucrema, [amaktuka. HemocpenctBeHHble: OBICTpblE 3apsDKEHHbIE YacTUIbl. KocBeHHBIE:
yIIbTpapuoJIETOBbIE, PEHTI€HOBCKHE U FaMMa-Iy4H, ObICTpble HEHTPOHBDI.

Mooynb 2. Hcmounuxku uoHu3upyrowux uzirydenui

[IpupoaHble UCTOYHMKM 3EMHOTO  IPOUCXOXKJIEHUs. PaauoakTuBHBIE — HYKIUIBL.
Pacnipenenenne no nmopsimkoBoMy HOMepy. Buapl snepHbIX peBpamieHuii: anbga-, 6era-, raMmma-
pacnanel, E-3axBar. PanmoaktuBHble psabl. CrOHTaHHOE JeJ€HHE fJep U JeJIeHUue I0J
BO3/ICHCTBUEM HEUTPOHOB. YCIIOBHS IPOBENCHHUS LIENHOIO JEJECHMS saep. MaccoBbld CHEKTP
npoaykToB aeneHus. COBpeMEHHBIM HM30TOIHBINA cOCTaB mpupoaHoro ypana (235U/238U =
1/138) u ero »Bomonuss Bo BpeMeHu. Onenka Bo3pacta 3emu. [Ipupoaneie saepHbie
naneopeakTopbl (Okmo, ['abon). Kocmuueckuwe nydn. XWMHYECKHH W HM30TOMHBIA COCTaB.
Oueprerudeckuil cnektp. OObeMHass IUIOTHOCTb JHEpPruu. AHU30Tpomnusi, BpemeHHble
Bapuaiuu. [Ipoucxoxaenne kocmudeckux Jiyued . OCHOBHbIE MCTOUHUKU. [‘amakTuueckue u
COJIHEYHbIE KOCMHMYECKHE JIydd. BHe3eMHble HMCTOYHMKH: paJualMoOHHbIe mosica, CoJHile,
TEPMOSIIEPHBIEC PEAKLIUU B 3BE3/1aX, MEX3BE3/IHbIE M MEXKIUIAHETHBIE AJIEKTPOMAarHUTHbBIE MOJI,
CBEPXHOBBIE 3BE€3/Ibl, HEHTP ["amakTuKu.

Mooynv 3. Conneunas akmusHoCmb

I'enepanms yckopeHHBIX 3apsokeHHBIX dacTull Ha ConHile. ConHeunsiit BeTep. ColHeUHbIE
KocMuyeckue Jiydyd. ['eomarHuTHble Bo3MylieHUs. Bpemennsble mukibl (11-netHue u np.).
Pagnanuonnsiit pon 3emiu (0,1 I'p) u ero cocrapmustoniue.

Mooynv 4. TexnoeeHHble UCMOYHUKY UOHUSUPYIOWUX U3TYYEHULL

VYckoputenu 3apsDKEHHBIX YacTUIl U SJEPHBIE PEAaKTOpPbl KaK HMCTOYHHUKH OBICTPBIX
3apsKEHHBIX YacTHI], HEUTPOHOB, TaMMa-JIyuel U PaJMOaKTUBHBIX HYKJIUJOB, BO3HUKAIOLIUX B
X0JIe SIACPHBIX peakiuil. 3aMeyIeHue HEUTpoHOB. Aapa otmauun. Jlenenue siaep moj IeHCTBHEM
OBICTPBIX M TEIUIOBBIX HEHTPOHOB. 3ara3/bIBaolIie HEHTPOHBL. MacCoBBI CHEKTP OCKOJIKOB.
[ennas peakuus nenenus. TUIBL AIEPHBIX PEaKTOPOB.

Mooynv 5. Paduonuz 600vl 8 10epHblX peakmopax.

Bono-BoasiHble peakTopbl HOJ JaBJICHHEM M KuIsuue. BpemeHHble cTaguu paauosin3a
XKUJKOU BOABI. BHYTPUTPEKOBBIN M TOMOTE€HHBIN 3Tanbl. BHYTpUTPEKOBBIE BBIXOBI IIPOJLYKTOB
paguosmsa. Bmusaue JIIID, TemmepaTypsl W HM30TONMHOTO COCTaBa BOJbl. BHETpexoBbIe
pavallMOHHO-XMMHUYECKUE peakuuu B o0iiyuaeMoM oObeMe. YpaBHEHUS HAKOILJICHHS
ra3oo0pa3HbIX MNPOAYKTOB paJMOjN3a BOJAbl B YCIOBUSX TYpOYJIEHTHOIO IE€peMeIINBaHMUsL.
VYpaBHeHHE MaTepuaabHOTO OallaHca paauoiu3a Bojabl. Biusuaue mommoctu no3el u JIIID Ha
BBIXO/Ibl U CTAllMOHApPHBIE KOHLEHTpauuu. BiusiHue cBo60HOrO Haj BoJoH oObema. Pannonus
BOJIBI B PEAKTOPAX C KHUILIIIEW BOJOW. YCIOBHE peaau3alid PABHOBECHOTO COCTOSHUS.
OcoOenHocTu paauonusa Oonbliux 00beMOB Bojbl. IlonaBieHue paauosnza KOHTYPHOH BOJbI
HaCBILLIEHUEM €€ aMMHakoM U BojopoaoM. [IpenoTBpaiienune o0pa3oBaHUsS KHUCIOpOJa H
NepoKcHaa MajblMU J100aBKaMu cHnupToB. Mcronb3oBaHHe SACPHBIX PEAKTOPOB  JUIs
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MIPOM3BOJICTBA XMMHUYECKUX COEIMHEHUN. PagualiMoOHHO-XMMHYECKUA CUHTE3 3TUJICHTIIMKOJIA C
MCI0JIb30BAHUEM SJIEPHOTO PEAKTOPa, TaMMa-UCTOYHHUKA U 3JIEKTPOHHOTO YCKOPHUTEIIS.

Mooynv 6. Paduayuonno-xumuyeckue npespawjeHus 8 3eMHol ammocgepe

Bropuunoe kocmuueckoe mznydenue B atmochepe. OOpazoBanue paaunonykiauaos (14C,
3H). OcHoBHBIE pajMallMOHHO-XMMHUYECKUE MpoLecchl B arMmocdepe: oOpazoBaHUE OKCHAOB
azota u cepbl, HNO3, paspymenne o3ona, u N20, oxkucnenue SO2. Paauonus arMocgepHOTro
BO3/1yXa (C MPUPOJHBIMU U TEXHOTCHHBIMU TIpuMecsiMu). OCOOCHHOCTH MOBEICHUS COCTMHEHUI
MPUPOJIHOTO ¥ TEXHOTEHHOIO NMpoucxoxaeHus. KucinotHele n1oxam

Mooyns 7. Paouonuz npupoOHbIX 600HbIX pACMEOPO8 U €20 2e0XUMUYECKAs POlb

EcrecTBenHbBIll pamnonn3 MOA3EMHBIX BOJ — TJIOOAIBHBIA Teojorndeckuii mpouecc. OH
obecrieunBaeT: a) TeHEPUPOBAHWE B HEOOXOJAMMOM KOJIMYECTBE OKHUCIUTENICH IJIi OKUCICHUS
BeIIeCTBAa 3E€MHON KOpBI; 0) oOpa3oBaHWE OKBHBAJICHTHBIX KOJUYECTB BOJOPOJA; B)
KOHLIEHTPUPOBAHHE IIOJ3EMHBIX BOJHBIX PAaCTBOPOB BIUIOTH JI0 00pa3oBaHUS paccojioOB B
JPEBHUX MOpojax GpyHIaMeHTa.

Mooyne 8. PaouayuoHHO-XUMUYECKAs OYUCMKA OMXOO0AWUX 2A308 NPOMbIULIEHHBIX
npouzeoocma. Paouobuonocuueckoe oeticmaue UOHUUPYIOWUX UZTYYEHULL.

buonoruueckue 3¢pdekTs, NPOU3BOAMMBbIE HOHU3MpYIOIIEH panuanueil. 3akoH
«BBDKMBAEMOCTh — IMOTJIOLEHHAs J03a» Ul PEIKO U IUIOTHO HOHM3UPYIOIIMX H3JIy4eHUH.
JletanpHast  go3a, Owonoruueckas 3(PPEKTUBHOCTh, OTHOCUTEIBHAS  OHMOJIOTHYECKAS
abdextuBHOCTH (OBD). PammannonHas CTOMKOCTh Pa3jUYHBIX OPraHU3MOB. DKCTpEMabHBIN
xapakrep 3aBucumoctd OBD ot JIIID. PaguoOuonornyeckuii napagokc. Mogenu npsiMmoro u
KOCBEHHOT0 OMOJIOTMYECKOro JieicTBUsA. PaguonporekTopsl U paaroceHcuounuzatopbl. ekt
XMMHMYECKOM 3aIllMThl KaK YKa3aHWE€ Ha JOMHUHUPYIOIIYI0 pOJIb KOCBEHHOIO JEeHCTBUS
HMOHU3UPYIOIIET0 U3IydeHHsl. 3aTpyAHEHUs paJliKaJbHON BEPCUU TEOPUU KOCBEHHOTO JEHCTBUS.
BuytputpekoBas kuciotHocTh. HauanmpHasi KOIEHTpaIusi OKCOHHUEBBIX MOHOB B Tpekax. CyTb
TUIIOTE3bl O KHCIIOTHOM [JEHCTBHM M3IydeHu. BzammopeinictBue paauonporekropoB ¢ H+-
noHamu. Bo3moxhnas pons H+-MOHOB B KaHUEPOreHHOM JEWCTBUM H3IydeHHM. PemieHue
PagroOUOTIOTUYECKOTO TMapajoKca B paMKaxX KHUCJIOTHOW THNOTE3bl. MyTareHHoe JelCTBHUE
u3ydyeHui. Y iBauBaroias no3a. Panuannonssiit Mmyrarenes kak ¢Gakrop gopmupoBanus (Giaopsl
u ¢ayHbl. Paguanys u aHTponoreHes.

Mooyns 9. Ponv  uonusupyrowux usnyuenuti 6 npeobpazosaHuu UCKONAemo20
OpP2aHUYECKO20 8eujecmsd 8 0cadouHol 000n0uKe 3eMHol Kopul. Konuuecmeennoe onucanue
npoyecca KapooHU3ayuu.

JlaGoparopHble HcCIENOBaHHWA W aHAIU3 HEKOTOPbIX MPHUPOJHBIX  SBJICHUM B
MPOUCXOAIIEM TMOBCEMECTHO TpeBpanieHnu (yriepukanuu) HCKOTAeMOTr0 OPraHuYeCcKoro
BelecTBa. KoyinuecTBEHHOE OMMCaHUE Ipolecca yriiepukaluuy MPUPOJTHOTO OPraHUYeCcKOro
BemecTBa. YpaBuenue yriedukanuu C = f(T,U,t)

Mooy 10. Hexomopvie cnedocmeus  paouayuoHHo-mepmuieckoco  Mexanusma
npeoopazo08aHusi UCKONAeMo20 OP2AHUYECKO20 8euiecmaa.

CBHIETENbCTBO JIOCTOBEPHOCTU YypaBHeHus yrieduxanuu. [lkanel meramopdusma.
MaxkcumanbHble  HaleoTEeMIEepaTypbl  YIJIEHOCHBIX — oOTiokeHud. Temmeparypa mnopora
HereoOpa3zoBaHusi I PA3NUYHBIX Teosiorudeckux d3mox (ot 20 mo 500 maH. 7eT).
KonnuecTBeHHOE omMcaHue CTaAMaIbHOTO COCTOSTHUS yriei Pypckoro OGacceiina.

Mooyne 11. Anvgha-usnyuenus Th u U - enaeuvie ghakmopwvl 6 s6on0yuu 21yOUHHO20
Memano8020 Garouoa

XuMHYecKasi dBOJIIOIMS BEIIECTBA B MEXK3BE3JHOM M MEXKIUIAHETHOM IPOCTPAHCTBE U B
3eMHOM aTMocdepe 1oja JeHCTBUEM KOCMHUUYecKUX Jyded. OOpa3oBaHHE aJIMa3HBIX
HAaHOKPHUCTAJUIOB B METEOpPUTAaX M TBUIEBBIX YacTULaX. BiusHHE KOCMHYECKHMX Jydyed Ha
o0pa3oBaHUE OPraHUYECKUX BELIECTB B MEXK3BE3/IHbIX BIMHKAX, B YACTHOCTH, HAa JOTJIAHETHOU
cranuu pa3Butus ComHeuHoll cuctembl. CtoskHOBeHUST COJIHEYHON CHCTEMBI C MEK3BE3JHBIMU
oOnakamMu Kak (akTop, JUMUTHPYIOIIUNA BpeMs 3BOJIOLMU BBICIIMX OPraHU3MOB Ha 3eMmile.
Onoxyu HHTEHCUBHOTO YPaHOHAKOIUIEHUS Ha 3eMJIe.
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Mooyne 12.  Vpanonocnocms neghmenpouzgooaumux nopoo U OnmuyecKas aKmueHoCmb
negmeti. IIpobaema npoucxodicoerust OUOMONEKYIAPHOU OMOXUPATILHOCMU

PannanynonHo-xumudeckue mpoiecchl B HedTenpou3BoIimux mnopojaax. Onruyeckas
aKTUBHOCTh He(TH U Bo3pacT HedTenpousBosiuieil mnopoabl. B3pblB CBEpXHOBOM Kak
BEPOSITHBI HCTOYHUK XUPAJHLHOTO BO3IEMCTBHUS B KOCMHUYECKOM CLEHAPUU BO3HUKHOBEHHUS
KU3HU. [loTOKM J1€BOMOJSPU30BAHHBIX JJIEKTPOHOB OT pacrnaja HEUTPOHOB U  szep,
HCIYCKaeMbIX MPU B3PbIBE CBEPXHOBOW. XupajbHasi aCUMMETPUsI OPraHUYECKUX MOJIEKYJ B
MPOTOCOJHEYHOM  oOnake. BosznelicTBue 37eKTpOHOB OT  OJIM3KOM  CBEpXHOBOM  Ha
MIPOTOCOJHEYHOE 00JIaKO.

4. O0beM yueOHOM THCHMILTHHBI

. B 3a4eTHBIX B akagem.
Bua yueOHo# padoThbl
eIMHULAX yacax
OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHBI 3 108
B tom uncie Ha oOyueHue 2 72
AyIUTOpPHBbIE 3aHATHS: 0,9 32
Jlexun 0,45 16
[IpakTrueckue 3aHsATHS 0,45 16
JlaGoparopabie pabOThI - -
CamocrosiTejbHas padoTa: 1,1 40
Pacuerno-rpaduyeckue paboTbl -
[ToaroToBka K KOHTPOJBHBIM paboTam 0,55 20
[ToaroroBka k 1abopaTopHBIM paboTam - -
Jlpyrue Buipl CaMOCTOSTENbHON pabOThI 0,55 20
IloaroroBka u ciauya 3K3aMeHa 1,0 36
Buj utoroBoro KoHTposist DK3amMeH
Bu yueGHoii paGoThI B 3aueTHBIX B acrp.
eIMHULAX yacax
OO0uiasi TPy10€eMKOCTb JAUCIUNIJIMHBI 3 81
B tom uncie Ha oOyueHue 2 54
AyIUTOpPHBIE 3aHATHS: 0,9 24
Jlexknuu 0,45 12
[IpakTHueckue 3aHATHS 0,45 12
JlaGoparopubie pabOThI - -
CamocrosiTejbHas padora: 1,1 30
PacuetrHo-rpaduyeckue paboTbl -
IToaroToBka K KOHTPOJBHBIM paboTam 0,55 15
[ToaroroBka k 1abopaTopHBIM paboTam - -
Jlpyrue BUipl cCaMOCTOSATENbHON pabOThI 0,55 15
IloaroroBka u ciavya 3K3aMeHa 1,0 27
Buj utoroBoro KoHTposist DK3amMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«Pagnanmonnslie npoueccsl u annapars» (b1.B.15)
1. Heap aMCUMIUIMHBI — TPUOOpETeHHE OYIyIIUMH CIEIHATMCTaMH OIBITA B
IJITAHUPOBAHUU U MPAKTUYECKOM BBITIOJTHEHUH PACYETOB PaIMallMIOHHO-XMMHUYECKHUX aInapaTos.
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2. B pe3yabTare u3ydYeHHS UCHUIUIMHBI o0yvyaloumiicss Mo mporpamme
CIEeNNATUTETA J0JI/KEeH:
0b1a0amsb CIETYIONTUMHA KOMIICTCHITUSIMU

- CIIOCOOHOCTBIO ~ HCIOJIb30BaTh ~ MaTeMAaTUYECKUE,  €CTECTBEHHOHAY4HbIE
WH)KEHEPHBIE 3HAHUS [T PEIIeHUs 3a7a4 cBoel nmpodeccuonanbHon nesteasHoct (OITK-
1);

- CIIOCOOHOCTBIO PAa0OTAaTh C HAYYHO-TEXHUYECKOW M IATEHTHOM JUTEepaTypod u
HCII0JIb30BATh MOJIy4YEHHYIO UH(pOpPMaLIHIO npu OCYILIECTBIICHUU cBoel
npodeccronanbHol nesrenbHocTu (OIIK-4);

- CIIOCOOHOCTBIO ~ QHAJM3UPOBATh TEXHOJOTMYECKUH IMPOLECC, BBIABIATH  €r0
HEJ0CTaTKU U pa3padaTbiBaTh MEPONPUITUS 110 ero coBepiieHcTBoBaHuIo (11K-3);

— CIHOCOOHOCTBIO K TNPOBEACHUIO aHallM3a TEXHUYECKUX 3aJaHUN Ha NPOEKTUPOBAHHE U
MIPOEKTOB C YYETOM CYIIECTBYIOLIETO MEXIYHapOJHOTO U HAlMOHAJIBLHOTO SJEPHOTO
3akoHoaarenbcTBa (I1K-18);

— CHOCOOHOCTBIO K TPOBEICHHUIO IAaTEHTHBIX HCCIENOBAaHUN C ILENbl0 00ecreyeHus
MAaTEHTHON YMCTOTHI HOBBIX NMPOeKTHHIX pemenuit (I1K-19);

— CHOCOOHOCTBIO K pa3paboTKe HOBBIX TEXHOJIOTMYECKHMX CXEM Ha OCHOBE DPE3yJbTaToOB
Hay4HO-uccaenoBaTenbckux padoT (I1K-20);

— CHOCOOHOCTBIO HCHOJIb30BaTh CPEICTBAa ABTOMATU3ALUU IPU IMOATOTOBKE IPOEKTHOM
nokymenTtanuu (I11K-21);

- CIOCOOHOCTBIO K 0€30I1aCHOMY IPOBEJIEHHUIO, KOHTPOJIIO, YCOBEPIIEHCTBOBAHUIO U
pa3paboTke paJuallMOHHO-XUMHYECKUX TEXHOJIOTMYECKUX IPOLECCOB C MOJIYy4EHHUEM
HOBBIX WJIM MOJAU(DUIIMPOBAHHBIX MAaTEPHAJIOB ¢ yayuduieHHbIMU cBoiicTBamu (IICK-5.2);

3nams:

- OCHOBHbIE HCTOUYHUKH MOHU3UPYIOIIETO U3JTy4yeHUs, UCTIOJIb3yeMblIe B palialliOHHO-
xumuueckoi texnosnoruu (PXT);

- OCHOBHbBIE TEXHOJIOTHYECKHE XapaKTEPUCTUKU PATUOHYKIUIOB;

- OCHOBHbIE TMpaBwia oOecnedyeHus OE30MacHOCTH  PaAUALMOHHO-XUMHUYECKUX
IIPOU3BO/JICTB;

Ymemo:

- BBIIIOJIHATH PACUYEThl TEXHOJIOIMUECKUX XapaKTEPUCTUK PaJMOHYKIUJIOB, allapaToB,

OMOJIOrMYECKOM 3aIlMThI;

Braoemy:
- METO/IaMU PACcYETOB PaJAMALIMOHHO-XUMHUYECKUX aIlllapaToB.
3. Kpartkoe cogep:xaHue TUCUMILIHHbI
Cemectp 9

Beeoenue. Ilpenmer u MeTo bl paAMallMOHHO-XUMHUYECKOH TexHosoruu. KpaTkue ncropuyeckue
CBEICHMS. 3a1a4d U MECTO Kypca B IIOJIrOTOBKE CHELMATIUCTA 110 PaIMAallMOHHON XUMUHU.
Mooynv 1. Ochosghbie munsvt uCMmouHuKo8, ucnoavzyemvie 8 PXT.
1.1. Hcnonb3oBaHuE€ SIECPHBIX pPEAKTOPOB YISl MPOBEICHUS PAAUAIUMOHHO-XUMHUYECKUX
cUHTe30B. PacrpeneneHue 3HEpruu BHIACISAIOLICIHCS MPU peakUu JEJIEHUs SAep TSHKEIbIX
3JIEMEHTOB. BO3MOKHOCTH HCIOIB30BaHUS PA3IMYHBIX BHUJIOB W3IYYEHHS SAEPHOTO peakTopa
JUIl MTHULMUPOBAHUS paIMalluOHHO-XUMUYECKUX MpolieccoB. PasnannoHHbIe KOHTYpBI.
1.2. PagmuanmoHHO-XMMUYECKHE YCTAHOBKHM C raMMa-UCTOUYHUKaMU. OCHOBHBIE PaIMOHYKIIHIbI
ucnosnb3dyembl B PXT, Mmeronel ux mnomydeHus. 3aKpbIThle HCTOYHUKU: OCHOBHBIE THIIBI,
BO3JIeHCTBUS Ha HcTOuHUMKHU. OOnydarenu, uxX kinaccudukanus. PaauannoHHO-XMMHUYECKHE
YCTaHOBKM, HX Kiaccudukanus. PanmanmoHHO-XMMUYECKHME YCTAHOBKU Ui HAy4yHO-
HCCIIEIOBATENIbCKUX PadOT, UX Ha3HAa4YeHHE, NMpUMEphl. PajinalnoHHO-XUMUYECKHE YCTaHOBKU
JUIS  OINBITHO-KOHCTPYKTOPCKUX pabOT, UX Ha3Hauy€HUEe, MpUMeEphl. [EeXHOJIOrHYecKHe
pavalMOHHO-XMMHUYECKHE ammnaparbl, UX Ha3HAue€HHEe, MpHUMepbl. MeponpusTus Mo 3aIluTe
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paZvalliOHHO-XUMHUYECKUX YCTaHOBOK, HOpMAaTUBHAs JOKYMEHTAIUsl B 00JIaCTH UCIIOJIb30BaHUS
HMOHU3UPYIOIIET0 U3IY4eHUs ISl XUMUYECKUX ITPOU3BOJICTB.

1.3. PaguanmoHHO-XMMUYECKHAE YCTAHOBKU C YCKOPHUTEISMH 3JIEKTPOHOB. MeETOABl YCKOpPEHUs
3apsKCHHBIX YaCTUL[. Y CKOPUTENH MPAMOTo aercTBus. JIunelHple yckopurenu. MHIyKIMOHHbBIE
yckopuTenu. JluarHocTMka IMYYKOB 3apsOKEHHBIX YacTUL. TpaHCIOPTUPOBKA IyYKOB
3apsKeHHBIX YacTull. PanuanuonHas 0e30macHOCTh Mpu paboTe Ha YCKOPUTENSX 3apsyKEHHBIX
yactull. [IpuknanHpie IpUMEHEHNs YCKOPUTENIeH B MEUIIMHE U IPOMBILLIIIEHHOCTH.

Mooyns 2. Pacuemul paouayuoHHO-XUMUYECKUX annapamos.

2.1. CooTHolIeHHE MEXIY €AMHUIAMHU, UCTOIB3yeMbiMH B PXT. DHepruss MOHU3UPYIOIIETO
U3JIy4eHUS OCHOBHBIE E€IUHHUIBI U COOTHOIIEHHWE Mexay HuMu. [lornomenHas no3a,
AKCIO3ULIMOHHAS J103a, IKBUBAJIEHTHAS /1033, OCHOBHBIE €IUHUIIbI U COOTHOILIEHUE MEXy HUMH.
AKTUBHOCTh DPaJMOHYKJINIOB, OCHOBHbIE €IMHULBI M COOTHOIIEHHE MeXAy HuUMHU. Pacuer
ramMma-rocTOSIHHOM paJiOHYKIH/IA.

2.2. Pacyer npou3BOJUTENBHOCTH anmnaparoB. PacueT MaccoBBIX U JIMHEHHBIX KOAIPPUIIMEHTOB
B3aUMO/JICHCTBUSL 3JIEMEHTOB, IPOCTHIX BELIECTB W UX cMmecell. Pacyer uyacTHRIX M 00Iero
K03 (UILIMEHTOB MOJIE3HOTO JEHCTBUS paJlallHOHHO-XUMHUYECKOT0 anmapara.

2.3. Pacuer 6uonoruueckoi 3amuthl. Buasl Onosiornyeckoil 3auiuThl. 3alluTa pacCTOSHUEM U C
MOMOIIBIO 3alllUTHBIX 3KpaHoB. [lopsnok pacyera GMOJIOTMYECKON 3aIIMTHI PaJUOHYKIHMIHBIX
YCTaHOBOK, YCKOPUTEJIEH U PEHTI€HOBCKUX alapaToB.

Mooyne 3. Peanuzosanmvie paouayuoHHO-xumudeckue npousso0cmed.

3.1. PagmanmoHHO-XUMUYECKUN CUHTE3. PanalilnoHHO-XUMHUYECKHX CHHTE3 OPOMHCTOTO ATHIIA,
TEJIOMEpOB, IEMEHTOPraHMYECKUX COEIUHEHHI; MPOIecChl XJI0PUPOBaHUS, CYIb(OOKUCIIECHUS,
Cynb()OXIOPUPOBAHUSI.

3.2. PammanmonHoe MoAM(PUIIMPOBAHWUE MAaTEpPUANIOB. PaauanmoHHOEe MOIU(DUIIMPOBAHNE
MOJINMEPOB, OHOIMOJIMMEPOB, HEOpraHW4YecKux MarepuayioB. IlodydyeHue JpeBecHO- U
0ETOHOMOIMMEPHBIX MaTepuanoB. OTBEpKIEHUE JJAKOKPACOUHBIX OKPBITHH.

3.3. MHcnons3oBaHWE MOIIHBIX MCTOYHMKOB HOHM3UPYIOIIETO HW3JIyYCHHS B MEIHIIMHE.
Paguanyonnas crepunuzanus MEIULMHCKOW MNPOAYKLHH, CTepuian3alus OHOJOTHYECKUX
00BEKTOB.

3.4. Ucnonp3oBaHME MCTOYHMKOB HOHU3ZHMPYIOIIETO M3JIyY€HUS B IPUPOJOOXPAHHBIX
MeponpusaTusax. OUnCTKa CTOYHBIX BOJI, BHIOPOCHBIX ra30B. Crepmin3anus Kak MeTo1 00pbObI €
BpEAUTEISIMHU.

Mooyne 4. [Ipoexmuposanue paouayuoHHO-XUMUYECKUX RPOU3IB00CMS.

4.1. HopmaruBHast U mnpaBoBasi JOKyMEHTAIUsl 110 Pa3MELIEHUIO U MPOEKTUPOBAHUIO MOIIHBIX
HMCTOYHUKOB HOHU3MpyoLero wusnydeHus. CaHuTapHble HOpMa W IpaBuja B oOnactu
HCII0JIb30BAHMS MOILHBIX UCTOYHUKOB MOHU3UpYIOLIEero usiaydenus. OdecrneueHne Gpuandeckoi
0€30MaCHOCTH MOIIHBIX HCTOYHUKOB HOHU3UPYIOIIETO U3Ty4EHUSI.

4.2. Meroapl BBINOJHEHUS PacyYE€TOB paJUAllMOHHO-XMMHYECKUX IPOU3BOACTB. Pacuer
JAOUPUHTHBIX BXOJIOB, CUCTEM BEHTWIALMHU M KOHAULMOHUpoBaHus. [logbop marepuanos juist
paZvallMOHHBIX aNlapaToB Ha OCHOBE pacyeTa paAuallMOHHON CTOMKOCTH.

4.3. TpeboBanus mo opopMIIECHUIO MPOEKTOB PaAUAIMOHHO-XUMHUECKHX Tpon3BoACTB. [[OCT u
Jpyryue CTaHAapThl B 00JaCTH MPOEKTUPOBAHUSL.

Cemectp 10
KypcoBoii mpoekt
4. O6beM y4eOHON TUCITUTIITUHBI
B
B 3avernnix | B akagem. B akagem.
. 3a4€eTHBIX
Buja yueOHo# padoThl eAMHHNLIAaX yacax yacax
eIMHUIIAX
9 cemecTp | 9 cemecTp 10 cemectp
10 cemecTp
Oo0masn TPYAOEMKOCTh
- e 4 144 3 108
AUCHUILINHBI
B tom uncie Ha oOyueHue 3 108 3 108
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AyIUTOpPHBbIE 3aHATHS: 1,8 64 0,9 32
Jlexnyu 0,9 32
[IpakTiueckue 3aHATHS 0,9 32 0,9 32
Jlaboparopubie pabOThI - -
CamocrosiTesibHas padoTa: 2,2 80 2,1 76
Pacuerno-rpaduyeckue paboTsl -
[ToxroroBka K KOHTPOJIbHBIM 1.1 40 i i
pabotam
[logrotoBka kK  1a00pAaTOPHBIM i i i i
pabotam
Jlpyrue  BHUABI  CaMOCTOSITEITLHOM 1.1 40 2.1 76
paboThI
IloaroroBka u caauya 3K3aMeHa 1,0 36
Bus uToroBoro KOHTpoJist DK3aMeH 3auer
B
B 3auerHbIx | B akagem. B akagem.
. 3a4eTHBIX
Bua yueOHo# padoThl eMHHLAX yacax yacax
9 cemecTp | 9 cemecTp CAUTITHIAX ) 4 ceMecTp
10 cemecTp
Oo0masn TPYAOEMKOCTh 4 108 3 81
AUCHUILINHBI
B tom uncie Ha oOyueHue 3 81 3 81
AyAUTOpPHBbIE 3aHATHSL: 1,8 48,6 0,9 49
Jlexmn 0,9 24 - -
[IpakTiueckue 3aHsATHS 0,9 24 0,9 49
Jlaboparopabie paboOThI - - - -
CamocrosiTesibHas padora: 2,2 59,4 2.1 57
PacuerHo-rpaguyeckue paboTbl -
[ToxroroBka K KOHTPOJIbHBIM
1,1 28 - -
pabotam
[logrotoBka kK  1a00PAaTOPHBIM i i i )
pabotam
Jlpyrue BHUABI  CaMOCTOSITEITBHOM 1.1 78 2.1 57
paboThI
IloaroroBka u ciauya 3K3aMeHa 1,0 27
Buj utoroBoro KoHTposist DK3aMeH 3auer

AHHOTanusA padoyeil NPOrpaMMsbl JUCHHILIMHBI
«XuMus Bbicokux 3Hepruin» (b1.B.16)

1. Heap ucuMNJIMHBI — TIOBBILIEHHE OOLIEHAYYHOW U  METOJ0JOTMYECKON
KOMITETEHIMI OynyluX CHEeLHaJuCTOB B 00JacTU METOJIOB I'€HEPUPOBAHUS YaCTUIl BBHICOKHX
SHEPruil U PacCMOTPEHHUE pa3JIeIOB XMMHUU BBICOKUX SHEPruii: ramMma- u OeTa-u3jlydyeHue —
paavanroHHas Xumus; GoToHsl BUIUMON U Y@ 061acTi — GOTOXUMHUS; JIEKTPOHBI HEBBICOKUX
SHEPIrui — MIa3MOXUMHUSL.

2. B pe3yabTare u3ydYeHHS MCHUILIMHBI O0y4yalouUMiici 1O Nporpamme
CIeLHAINTETA 10JIJKeH:
0b1a0amsb CIETYIONUMHA KOMIICTCHITUSIMU

- CHOCOOHOCTBIO HCHOJIb30BaTh MaTeMaTHUYECKUE M €CTECTBEHHOHAy4YHbIE 3HAHUS JUIS
pelieHus 3a1a4 cBoer nmpodeccuonanpHoi nestenpHoct (OIIK-1);
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- CIIOCOOHOCTBIO MPO(ECCHOHATBLHO MCIOJIb30BaTh COBPEMEHHOE TEXHOJIOIMUYECKOe U
aHAJIMTUYECKOe OOOpyNOBaHUE, CHOCOOHOCTh K IIPOBEJICHUIO HAy4YHOTO HCCIEIOBaHUSA H
aHaJIM3y MOJIy4YEHHBIX MpU ero npoBeaeHuu pesynbraron (OIIK-2);

- CHOCOOHOCTBIO paboTaTh C HAYYHO-TEXHUYECKOM W TMAaTEHTHOW JUTepaTypoill u
WCIIOJIb30BaTh TIOJY4YEHHYI0 HHGOPMAIUMI0O TPHU OCYIIECTBICHHH CBOEH MpodhecCHoHaTbHOM
nestensHocTH (OI1K-4);

- CIIOCOOHOCTHIO MPUHUMATh KOHKPETHOE TEXHUYECKOE DPELIEHHE C YYETOM OXPaHbI
Tpyla, paIualMoOHHON 0€301IaCHOCTH U OXpaHbl OKpyKaromei cpenst (ITK-4);

- CIIOCOOHOCTBIO TMPEACTaBIATh PE3YNbTAaThl HCCIAEAOBaHUS B (OpMax OTYETOB,
pedepaToB, cmocOOHOCTh (HOPMYITUPOBATH MPAKTUUECKHE PEKOMEHIAIUUA TIO0 HCIOJIH30BAHUIO
pe3ynbpTaToB HayuHbIX uccnegoBanuii (I1K-12).

- CIIOCOOHOCTHIO OIICHMBATh paJualuoHHbIe 3((EKTbl B3aUMOJECUCTBUS HU3IYUCHUS
BBICOKOW AHEPrUM C BEIIECTBOM, HCIIOJIb30BATh WJIM MUHUMHU3UPOBATh MOCIEACTBHS 3TOTO
B3aumoeiictaus (IICK-5.1);

- CHOCOOHOCTHIO K 0O€30macHOMY IPOBEJIEHUIO, KOHTPOJIO, YCOBEPIICHCTBOBAHUIO U
pa3paboTke paiualuOHHO-XUMUYECKUX TEXHOJOTUYECKUX IPOLECCOB C MOJIYYEHUEM HOBBIX WU
MOAU(PUIMPOBAHHBIX MATEPHAIIOB ¢ yiy4diieHHbIMU cBoricTBaMu (I1ICK-5.2);

- CIIOCOOHOCTBIO OLIGHHMBATh PAJUALMOHHYI0 YCTOWYMBOCTb PA3IMYHBIX MaTE€pHAIOB U
paspabaThiBaTh Mporecchl 3amuThl 3TuXx Marepuano (IICK-5.3).

3nams:

- CTaHJApTHbIE (U3UKO-XMMHUYECKHE METOAbl HM3YyUEHHUs paJualiOHHO-XUMHUYECKUX
MIPOLIECCOB — OINTHUYECKHE, JIIEKTPOXUMHUYECKHE, XpoMarorpapuyeckue M crerupuiecKue
MeTobl uccnenoBanus: uHppakpactasa (MK) cnexkrpockonusi.

Ymemo:

- IJIAaHUPOBATh M MPOBOJUTH HCCIIEJOBAHMS C MOMOIIBIO XUMHHM BBICOKMX SHEPrUH,
OTPEENATh KOHIEHTPALUIO TPOYKTOB PEAKIIMii;

- IPUMEHATh CTAaHIAPTHBIE U crieuuduueckre MeToAbl (PU3MKO-XMMHUYECKOIo aHaiu3a
JUIS pEIlIeHUs IPAKTUUECKUX 3a7a4

Braoemy:

- CTaHJAAPTHBIMM U CIEUU(PUUECKUMU MeToJaMH (PU3MKO-XMMHUYECKOIO aHallnu3a
MIPOLIECCOB XUMUU BBICOKHX HEPI .

3. KpaTkoe coaepskaHue JMCUHIITHHbI

B kypce «XuMHH BBICOKMX JHEPrHi» 3aKpEIUIAIOTCS KaK OCHOBBI B3aUMOJCHCTBUSA
U3JIy4eHUN C BELIECTBOM, TaK U MpOOJEMbl OXpaHbl OKpYXKawolled cpeiapl U BOMIPOCHI
0€30MacHOCTH.

[IpumepHbIil nepedeHp 1a00paTOpHBIX PadOT

1. AXTHHOMETpHS CBETOBOTO MOTOKA

2. ®dotoxuMuYecKas ACCTPYKIIHS OPraHMYECKUX BEIIECTB B BOJHOM PacTBOPE

3. PagmoTepMOIIOMUHUCIICHITUS

4. OmnpeneneHue  KOHCTaHTbl ~ CKOPOCTHM  peakUWW €  pajdKajJaMd  METOJOM
KOHKYPHPYIOIIETO aKIeTTopa

5. Hosumerp ®pukke

6. OmpexneneHue  CTPYKTYpbl  pPaauKalioB merogom  OIIP  cmekrpockomuu

4. O6beM y4eOHON TUCITUTIITUHBI

Bun yuebnoit paboTsl B 3aueTHBIX B akagewm. gacax
eIMHUIIAX
OO0uiasi Tpy10€eMKOCTb AU CIUNIJIMHBI 2 72
B tom uncie Ha oOyueHue 2 72
AyIUTOpPHBbIE 3aHATHS: 2,22 80
Jleknuun - -
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[IpakTrueckue 3aHsATHS

Jlaboparopubie paboOThI 0,89 32

CamocrosiTesibHas padora: 1,11 40

Pacuerno-rpaduueckue paboTh - -

ITonroroBka K KOHTPOJIBHBIM paboTaM

IToaroroBka k 1a60paTOpHBIM paboTam 1,11 40

Jlpyrue BUibl CaMOCTOSTENbHON PabOThI - -

IloaroroBka u caua 3K3aMeHa - -

Buj utoroBoro KoHTposist 3auer
Bun yue6noit paboTbl B 3aueTHBIX B actp. yacax
eIMHUIIAX
OO0uiasi TPy10€eMKOCTb AU CIUNIJIMHBI 2 54
B tom uncie Ha oOyueHue 2 54
AyIUTOpPHBIE 3aHATHS: 2,22 60
Jlexknuu - -
[IpakTHueckue 3aHsATHUs - -
JlaGopartopabie pabOThI 0,89 24
CamocrosiTesbHas padora: 1,11 30

Pacuerno-rpaduueckne paboTs - -

[loaroToBka K KOHTPOJBHBIM paboTam - -

[ToaroroBka K 1abopaTOpHBIM paboTam 1,11 30

Jlpyrue Buipl cCaMOCTOSTENbHON pabOThI - -

IloaroroBka u caua 3K3aMeHa - -

Bus uToroBoro KOHTpoJist 3auer

4.4.3 IncuMniIuHbl BADUATUBHOM YaCTH (IUCUMILIMHBI 10 BLIOOPY)
AHHOTAIUA Y4eOHOH MPOrpaMMbl 1M CIIUILJIMHBI
«BBenenue B puzuky» (b.1.B./1B.01.01)

1. Lenp AMCUMIUIMHBI - NMPUOOPETEHUE CTYIEHTaMU 3HAHUI MO OCHOBHBIM paszeiiaM
(GU3MKY 1 YMEHHIO IPUMEHSATD UX B IPYTHX €CTECTBEHHOHAYYHBIX JIUCHUIUIMHAX.
OCHOBHBIMU 33Ja4aMU JTUCLUIUIMHBI, PEHICHHE KOTOPBIX O00ECIEeYUBACT JOCTHUKEHHE
LeJH, ABISAIOTCA: (OPMUPOBAHHUE MPEJCTABICHUM 00 OCHOBHBIX (M3NYECKUX 3aKOHAX MPUPOIbI
U METOJIaX TEOPETUUYECKHX HCCIENOBAaHUN Ppa3IUYHbIX (DU3MUECKUX SBICHHUM, a Takxke JaTh
MIPEJICTaBJICHHS O COBPEMEHHBIX IKCIIEPUMEHTAIbHBIX METOAAX HUCCIIEI0BAHMUSL.
2. B pesyabraTre uH3y4YeHHUS] JUCHHUILVIMHBI O0y4Yawlnuiicd Mo Mporpamme
CIEeNNATUTETA J0JI/KEeH:
0b1a0amsb CIETYIONUMHA KOMITCTCHITUSIMU
- CIIOCOOHOCTBIO MCIOJIb30BATh MATEMAaTUYECKHUE, €CTECTBEHHOHAYYHbIE U MH)KEHEPHBIE
3HAHMS JUIsl pelieHus 3a1a4 cBoelt nmpodeccuonanbHoi aestenbaoct (OIIK-1).
3uamo:
- CYIIHOCTh (PU3UYECKUX 3aKOHOB MEXAHUKH, MOJIEKYISIPHON (PM3UKH U TEPMOIMHAMUKY;
- IPUHIUIBI peleHus (U3NYeCcKuX 3a/1a4;
Ymemn:
- IPUMEHSTh IPUOOPETEHHBIE B Mpoliecce OOyYeHUs! 3HAHUS NPU U3YYEHUU APYTUX JUCLMILIUH
€CTECTBEHHOHAYyYHOT'0 U OOILETEXHUYECKOTO ITUKIIA;
Braoemy:
- METOAMKOM pelieHns (U3NUecKrx 3a1a4 B paMKax U3y4aeMoro Kypca.

3. Kpartkoe cogep:xaHue IUCHHMILTAHBI
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Cemectp 1.

1. OcHOBBI MeXaHUKH

Kunematuka toukn. Mexanuyeckoe paBwxkeHue. Tpaekropus. Ilyre nepemerneHue.
Ckopocth u yckopeHue. OTHOCHUTENBHOCTh JABMKEHHA. THUIBI JBUXKEHHS B KHUHEMAaTHUKE.
PaBHOMepHOE U paBHONEpPEMEHHOE JBIKEHUE. ['paduueckoe NpeacTaBICHUE IBUKECHHE.
CBoOonHoe mazaeHue Tten. PaBHOMepHOE [BHKEHHE IO OKPYKHOCTH. OCHOBBI JIMHAMHUKH.
[TepBriit 3akoH HproToHa. MHepuuanbHble CUCTEMBI OTcYeTa. [IpMHLMI OTHOCHUTEIBHOCTH
lanunes. Macca. Cuna. Bropoit 3akoH Helorona. VYcinoBus paBHOBecHsl Tel. 3aKOHBI
COXpaHEHHUs B MexaHuke. Mmynbce Tena. 3aKkoH COXpaHeHus UMItylibca. MexaHnuueckas padora.
MoimHocTh. MexaHuueckass SHEprus Teda. 3aKOH COXpaHEHUs OHHEPrud B MEXaHUKE.
Mexannyeckue KojeOaHus U BOJIHBL. ['apMoHudeckue kosiebaHus. Maremaruueckuil MasTHUK.
[IpyxunHbiii  MaatHuk. [IpeBpaiieHue SHepruM Npu  TapMOHMYECKUX  KOJICOAHMSIX.
PacnpocTpanenne MexaHM4ECKUX BOJIH B yIpYrux cpenax. [lornepednsie v mpogoiabHbIe BOJHBI.
2. MoJjekyasipaasi pusuka

OCHOBHBIE I0JIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOM Teopun. ATOMHasl runore3a. Macca
u pasmep MoJiekyn. Uucino Aporampo. MnmeansHbiil Ta3. OCHOBHOE ypaBHEHHE MOJICKYJISPHO-
KMHETUYECKOM Teopuu. AOCOIIOTHAs TeMmIepaTypHas IlIKajJa. YpPaBHEHHE COCTOSIHUSA
uaeanpHoro rasza. Mzorepmuueckuii, M30XOpHbII U U300apHbIil npouecchl. CMech HIEaTbHBIX
razoB. llonstre o ¢a3oBBIX mepexonax. B3amMmHble TpeBpalieHUs XUIKOCTEH M Ta30B.
Hcnapenne m xoHneHcanus. HacelieHHBIM M HEHAchILIEHHBIM mapbl. KulleHne XuakocTu.
Brnaxnocts Bo3ayxa.
3. OCHOBBI TEPMOJAMHAMHUKH.
IIepBoe Hauano tepmoauHaMuku. Bayrpennss sHeprus. KommyecTBo Temnorsl. TemnoeMkocTs
BemecTBa. Pabora B Tepmoaunamuke. IlepBoe Hayano tepmoauHamuku. W ero mpuMeHneHnue K
pa3auuHbIM  mporeccaMm. AnuabatHelii  mponecc. BTopoe Hauano  TepMOJUMHAMMKH.
Heobpatumocts npornieccoB B npupoje. [lonstre o Bropom Havyane TepMoAuHaMUKH. [TpunHimn
nercTBus TemaoBeIX apurareneii. KII/ tennoBeix aurareneid. MaeanbHas TenaoBas MallvuHa.

4. O0beM yueOHOMH THCHMTIIHHBI

Bcero 1 cemecTp
Buasbi yueOHoii padoThI 3au. e,/ 3au. e,/
aKam.Jac aKaj.uac
Oomast TPYA0EMKOCTh TUCHUNJIUHBI IO y4e0HOMY
Tty 272 272
AyIHTOpPHBIE 3aHATHUSI: 0,9/32 0,9/32
Jlexuun (Jex) 0,45/16 0,45/16
JlaGoparopusie 3ansTus (J1ao) 0/0 0/0
IIpakTrueckue 3aHATUS
(I13) 0,45/16 0,45/16
CamocTosiTenibHas padota (CP): 1.1/40 1.1/40
9 9
Bun kontpo.s: 3auer 3auer
IK3aMeH/3a4yeT
B 1
Buasbl yueOHoii padoThI cero cemeetp
3a4. ef./ 3a4. ef./
acTp.4ac acTp.4ac

Oomast TPYA0EMKOCTh TUCHUNJIUHBI IO y4eOHOMY
Tiay 272 272
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AyIuMTOpHbIE 3aHATHS: 0,9/24 0,9/24

Jlexuu (JIek) 0,45/12 0,45/12
Jlaboparopubie 3ansrtus (J1ab) 0/0 0/0
[IpakTnueckue 3aHITHUS

(I13) 0,45/12 0,45/12
CamocTosiTenibHas padota (CP): 1.1/30 1.1/30
Bux xontpous: 3auer 3auer

JK3aMeH/3a4eT

AHHOTaNusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
“ Beenenne B matepuasioenenue” (b1.B./1B.07.02)

1.1Heau (MCHUTIMHBI:

-O3HAKOMJICHUE CTYIEHTOB C BbIOOPOM MaTepuanoB OOOPYIOBaHHUS U KOHCTPYKLUN
XUMMKO-TEXHOJIOTHYECKHUX IMPOLIECCOB, CBA3AHHBIX, B YaCTHOCTH, C TEXHOJIOTUSMHU pa3JIeIeHUs
M30TOIOB U MPUMEHEHHS OCIEAHUX B 00JIACTH TEXHUKU U TEXHOJIOTUH, ECTECTBEHHBIX HAYK U
MEULINHbL;

-nojgydyeHre HHopmanuu o0 (U3MYECKON CYIIHOCTU SIBJICHHM, NPOUCXOIANINX B
Marepuanax;

- OCHOBBI U3y4YE€HHE CIIOCOOOB OLIEHKH M MPOTHO3MPOBAHUS AKCIUTyaTallMOHHBIX CBOWCTB
COBPEMEHHBIX KOHCTPYKIIMOHHBIX U (DYHKIIMOHAJIbHBIX MaTEpUasoB;

-YCTaHOBJIEHHE 3aBUCUMOCTH MEXIY COCTaBOM, CTPOCHHUEM U CBOMCTBAMHU COBPEMEHHBIX
KOHCTPYKLIMOHHBIX U QYHKIMOHAIBHBIX MaTEPHUAJIOB.

2. B pesyabrare H3yYeHHUS [AUCUMIUIMHBI O0y4YallMiics MmO mporpamme
CIEeNNATUTETA JOJI/KEeH:

0b1a0amsb CIEYIONUMHA KOMIICTCHITUSIMU

- CIIOCOOHOCTBIO MCIOJIb30BATh MATEMAaTUYECKHE, €CTECTBEHHOHAYYHbIE U MH)KEHEPHbIE
3HAHMS JUIsl pelieHus 3a1a4 cBoelt nmpodeccuonanbHoi aesitenbHocT (OIIK-1).

3namy:

- KJIacChl ~MaTepHalioB, MPUMEHSEMBIX s MPOU3BOJCTBA  [POMBIILIEHHOTO
000py10BaHUs U KOHCTPYKIIMIA;

- COCTaB U CTPYKTYpPY MarepHajioB, IPUMEHSAEMBbIX IJIs IPOU3BOICTBA IIPOMBIILIEHHOTO
000py10BaHUs U KOHCTPYKIIMIA;

- XapaKTepUCTHUKU MaTEepUajoB, MPUMEHSIEMBIX JUIsI MPOU3BOJACTBA IPOMBIILIEHHOTO
000py10BaHUs U KOHCTPYKIIMIA;

- npuHATyr0 B Poccuiickoit denepanuy MapKUpOBKY MaTEpHAIOB, IPUMEHSAEMBIX IS
IIPOM3BO/ICTBA IPOMBIIIIIEHHOTO 000PYI0BaHUS U KOHCTPYKIIMIA;

- KOppEeISILUI0O MEXJy CTPYKTYpO#l, CBOMCTBAaMM U YCIOBUSMHU 3SKCILTyaTalluu
MaTepuasos, MPUMEHSEMbIX  JUIsl TPOU3BOACTBA IPOMBILUIEHHOTO OOOpYyIOBaHUS U
KOHCTPYKIUH.

Ymemo:

- OCYIIECTBJIATh HAaNpaBJIEHHOE M3MEHEHUE CBOWCTBAa MaTepUaOB, IPUMEHSAEMbIX IS
IIPOM3BO/ICTBA IIPOMBILIEHHOTO 000pYI0BaHUSI M KOHCTPYKLHUM;

- OCYIIECTBJISATh KBAIM(HUIMPOBAHHBIM  BbIOOp  MarepualioB Jis NPOU3BOJACTBA
MIPOMBIIIIJIEHHOTO 000PYA0BAHUS U KOHCTPYKIUI C y4€TOM YCIOBHI 3KCILTyaTalliu;

- OIpeleNsITh OCHOBHbIE CBOMCTBAa MAaT€pUaIOB, MPUMEHSEMBIX JUIsI MPOU3BOJCTBA
MIPOMBIIIJIEHHOTO 000PY/A0BaHUS U KOHCTPYKIIHIA;

- OLICHHMBAaTh PabOTOCHOCOOHOCTh  MaTepHalioB, UCHOJb3YEMbIX JJIs MPOU3BOACTBA
MIPOMBIIIJIEHHOTO 000PY/A0BAHUS U KOHCTPYKIIHIA.

Braoemy:
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- METOJaMM OIpeJeNieHUs] CBOMCTB MaTepualioB, MPUMEHSEMBIX [UIsl MPOU3BOJCTBA
MIPOMBIIIJIEHHOTO 000PY/A0BaHUS U KOHCTPYKIIHIA;

- TEXHOJOrusIMM cOopa U 00pabOTKM JaHHBIX JJI TPUHATUS KOHKPETHBIX
TEXHUYECKUX PELIEHUI mpH pa3paboTKe TEXHOIOTMUYECKUX MPOLECCOB C TOUKU 3pEHUSI TEXHUKO-
HKOHOMMUYECKOHN 3PPEKTUBHOCTH.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

MarepuanoBeieHie KaK HayKa: IENd, 3aJadyd W 3HAuYe€HHUE IUCHMIUIMHBL. OO0mme
TpeOOBaHuUs, NMPEAbIBIIIEMble K MaTepUajaM B 3aBHCHUMOCTH OT YCJIOBUN HCIOJIb30BAHUS WU
sKCcIUTyaTanuu. Pa3Butue Hayku o Mmartepuanax. Poyib pycCKUX y4YeHBIX B Pa3BUTUH HayKU.
JloctrkeHus: B 00J1aCTH CO3JaHHUsI HOBBIX MAaTE€PUAJIOB, UX MPUMEHEHUS. 3HaUeHUE MaTeprajoB
B Pa3BUTHUU XUMHUKO-TEXHOJIOTHUYECKUX MPOIIECCOB U 00ECIIeUeHNHU UX OE30MacHOCTH.

OCHOBHBIE MOHSATHUS O CTPOEHUH, CTPYKTYpE U CBOMCTBAaX MaTepuanoB. O3HaKOMJICHHE C
METO/IaMU U3YYEHUS CTPYKTYPhI U CBOMCTB MaTEpUAIOB.

Crpoenue marepuanoB. OCHOBHbBIE TUIIBI KPUCTAJUIMUECKUX pemieTok. Knaccuduxarnms
KPUCTAJJIOB TO THUIAM CBSI3U. AHU30TPONMS CBOMCTB KpUCTAIOB. CTpoeHHE pealbHBIX
KpucTayyioB. JledeKTsl peaqbHbIX KPUCTAJIOB U UX BIIMSIHME HA CBOMCTBA METAJUIOB U CILJIaBOB.
CpoiictBa nucnokauuit. Kpuctamwmmsamus wmeTaioB W cmiaBoB.  (CaMomnpou3BosIbHAs
kpuctaym3auusa.  HecamompousBosibHas — Kpuctaiumzauus.  AMopdHbIE  MaTepHalbl.
Hanomatepuanbsl. Amorpornuyeckue mnpeBpaiieHus MetamioB. CTpyKTypa HeMEeTaTIM4eCKHX
MatepuanoB. CTpoeHHEe MOJIUMEPOB, CTEKIIa, KEPAMUKH.

CpoiictBa Marepuanos. [loka3arenu coiictB. Kinaccudukanus cBoiicts. Mexanndeckue,
¢buznueckue, XUMHUYECKUE, HKCIUTYyaTal[MOHHbIE M TEXHOJIOTMUECKHE CBONCTBA MaTepUasoB.
[lokazarenu MeXaHMYECKMX CBOMCTB, OIpelAesieMble IpPU CTAaTUYECKUX HCHBITAHUAX Ha
pacTshKeHue U u3ruo.

OU3NKO-XUMHUYECKNE OCHOBBI MaTEPUAIOBEACHHUS.

OcCHOBBI T€OpUHU CIIABOB. JlMarpaMMbl COCTOSIHUSI CIUIaBOB. TepMUHBI U OINpEAEICHHUS.
JlnarpaMMsbl — «COCTaB-CBOKCTBO.

Merammueckre MaTepHaIb.

XKeneszo u cruiaBbl Ha ero ocHoBe. CTaau U YyryHBI.

XKenesoyrnepoauctoie cruiaBbl. CTPYKTYpbl CIIaBOB JKele30-yriepos. Jluarpammbl
COCTOSIHUS JK€JI€30-11EMEHTHUT.

KoHcTpyKiimoHHbIe METaNIMYECKUE MaTepraibl. YTIEPOIUCTbIE U JETUPOBAHHBIE CTAJIU.
Knaccudukanusi craneil, omnpeneieHue MOHATUS KadecTBa cTanu (TpeOOBaHHUS K KayecTBY).
Koncrpykuuonnsie cranu. MHctpymenTtanbHble ctanu. Kiaccudukanus — yriepoaucThiX U
JIETUPOBAHHBIX CTaled. MapKupoBKa cTajned Mo XMMHYEeCKoMy cocTaBy. KOHCTpyKIHMOHHBIE
CTaJiu U cruiaBbl. MTHCTpyMeHTaNbHbIE cTalu U cijiaBbl. UyryHel u TBepAble cruiaBbl. CBOWCTBA U
Ha3HAa4YeHHUE YyryHa.

Teopuss U mpakTHKa TEPMUYECKOW M XMMHMKO-TEPMHUYECKOH 0OpabOTKM METaJIOB U
cruiaBoB. [Ipuposa, MexaHU3M M YCIIOBUS NPOTEKAHUS CTPYKTYPHBIX HPEBpAIICHUI B CTaJH.
Bunet u cnocoOwel nementauuu. Juddy3nonHoe HachlllleHHE MNOBEPXHOCTH HEMETalaMHu.
A3oTupoBaHue cramu. [Judbdysmonnas wmerammmzanus. HoHHas XUMHKO-TEpMHUYECKas
oOpaboTka. IlepcrekTuBbl pa3BUTHS XUMHUKO-TepMHueckoid oO0paboTku. [duddysuonnoe
yAaJeHUE MPUMECEH.

[{BeTHBIE METAJUIbI U CIIJIaBbl HA UX OCHOBE.

OO0mras xapakTepucTuKa M Kiaccu(UKaIis MEIHBIX CIUIaBoB. JIaTyHH, OpOH3BI, METHO-
HUKEJIEBbI€ CIUIaBbl. AHTU(QPUKIIMOHHBIE MeTaInyeckue MaTepuaibl. O0Ias XapakTepucTHKa
AIIOMUHHUEBBIX CIIaBoB. [ledopMupyemble allOMUHHUEBBIE CIUIABbI, JUTHEBbIE AIIOMHHHEBBIC
cruiaBbl. I'panynupoBaHHbie cruiaBbl. OOLIas XapaKTepUCTUKAa MarHUEBBIX CILJIABOB.

OcHOBBI KOPPO3UHU METAILIOB. [[pUHIIKIIBI U METO/IBI 3AIUTHI OT KOPPO3HUHU.

OcHoBHbIE TNPUYMHBI KOppo3uu MerawioB. [lokazatenun xopposuu. Kiaccuduxarms
KOPPO3UOHHBIX IPOIIECCOB.
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Hemerannuueckue marepuabl.

Matepuansl Ha OCHOBE BBICOKOMOJIEKYNISIPHBIX coennHeHud. CTpoeHue M CBOHCTBa
noJMuMepoB. TepMOpeakTHBHbIE U TEPMOILIACTUYHBIE moJuMepbl. CTpoeHHE U CBOMCTBa
I1acTMacc.

OcoOeHHOCTH CTPOCHHS , CBOMCTBA PE3WHOBBIX MaTepHaoB. Pe3uHbl 00I1II€T0
Ha3HAYeHUs, CTIeLUaIbHbIe PE3UHBI U 00JIACTH UX IPUMEHEHUS.

Jlakokpacounsie MaTepuainsl (JIKM). OcHosublie Buabl JIKM. Kpacku, naku, rpyHTOBKa,
HirnarJjeBKa.

Kepamuueckue marepuansl. KoHCTpyKIMOHHAs, MHCTpyMEHTalbHasi U TEXHUYECKAs
kepamuka. Heopranmueckoe crexio. Knaccugukanus cTeKoa MO0 Ha3HAYEHHIO U 00JIacTH
npumeHenus. Curaibl. ['padur. AcOect. CBolicTBa 1 00J1aCTH IPUMEHEHUS.

CMma3ouHble Macia, IJIaCTUYECKUe CMa3Ku, TBEpAble cMa30uyHble MaTeprasibl. CMa304HO-
OXJIXKJAIOIINE KUIKOCTH.

JIpeBecHbIE MaTEpHUAIIBI.

Komno3zunmonnsle wmarepuansl (KM). OOmas xapakTepucTHKa KOMIO3UIIMOHHBIX
MaTepHaoB.

Bnusinue o00nyueHuss Ha CTPYKTYpY, MEXaHMYECKHE CBOWCTBA M KOPPO3HOHHYIO
CTOMKOCTBh MaTepHasIoB. PanalinOHHOCTONKNE CTAJIA U CILIABHI.

Bb160p KOHCTPYKIIMOHHBIX MaT€pUalIOB i1 KOHKPETHOI'O TEXHOJIOTMYECKOTO IMpoliecca.
Kputepuu u anroputm BeiOOpa KOHCTPYKIIHOHHBIX MaTEPHAIIOB.

4. O0beM y4eOHOH THCHHIJIMHBI

Bcero 1 cemecTp
Buab! yueoHoii padoThl 3a4. e1./ 3au. en./
aKaj.uac aKaj.vac
Oomas TPYA0EMKOCTh TUCHUNIUHBI IO y4eOHOMY
fLiaiy 272 272
AyIMTOpHbIE 3aHATHS: 0,9/32 0,9/32
Jlexuu (JIek) 0,45/16 0,45/16
JlaGopartopusie 3ansTus (J1ao) 0/0 0/0
[IpakTHueckue 3aHITHS
(13) 0,45/16 0,45/16
CamocTosiTeqibHas padota (CP):
P (CP) 1,1/40 1,1/40
Bun kontpo.s: 3auer 3auer
IK3aMeH/3a4yeT
Buasbl yueOHoii padoThI Beero 1 cemecrp
3a4. ef./ 3a4. ef./
acTp.yac acTp.yac
Oomas TPYA0EMKOCTh TUCHUNJIUHBI IO y4eOHOMY
fLiaiy 272 272
AyIHTOpPHBIE 3aHATHUSI: 0,9/24 0,9/24
Jlexiuu (JIek) 0,45/12 0,45/12
JlaGoparopubie 3ausaTus (J1ad) 0/0 0/0
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[IpakTnueckue 3aHITHUS

(I13) 0,45/12 0,45/12
CamocTosiTenibHas padota (CP): 1.1/30 1.1/30
Bitx wonrpons: 3auer 3auer
JK3aMeH/3a4eT

AHHOTAIUA Y4eOHOM MPOrpaMMBbl IH CHUILJIMHBI
«Hnxenepunas ncuxoqnorus» (b1. B. /IB. 02.01)

1. leap DMCUMIUIMHBI — MPUOOPETEHHUE CTYJAEHTAMH 3HAHUM B 00JIACTH TICUXOJIOTHH
OpraHu3alui JESITeNbHOCTH JIOAEH B CHCTEME «4YEJOBEK M MalluHa», 4YeloBeKa U
podeccHoHAIIbHON JIeATENbHOCTH, Pa3BUTHE NMPOPECCHOHAIBHO Ba)XKHBIX KadeCcTB OyIyIEro
CHeIHaJINCTA.

2. B pesyabrare H3yYeHHUS [AUCUMIUIMHBI O0y4Yalluiics MmO mporpamme
CIEeNMATUTETA JOJI/KEeH:

Obnadams CIENYyIOUTUMHA KOMIIETEHITUSIMU

- CIOCOOHOCTHIO K OLIEHKE MOCJEICTBUN MPUHUMAEMbIX OpraHU3al[MOHHO-YIIPABICHYECKUX

pewenuii u ux ontumuszanuu (11K-14).
3nams:

- OCHOBHBIE IICUXOJIOTUYECKHE TMOHATUSA (IICUXMKA, CO3HAHUE, WHJIUBUJ, JINYHOCTb,
UHIUBUAYAIbHOCTh, ICUXUYECKHE MPOLIECCHI, CBOMCTBA, COCTOSIHUS U TIP. );
- METOJbI NCHUXOJOTUYECKUX HCClIeOBaHUM (OOBEKTUBHBIE, ONUCATENbHbIE, TCUX0I0THYECKON
MIOMOIIIN);
- MpogecCUOHANIbHO BaXKHbIE KaUeCTBA 3HAYMMBbIE /IS OyAyIIel crienuanbHOCTH;
- IICUXOJIOTUYECKYIO CYIIHOCTh OOIIECHHUS;
- KOHCTPYKTHUBHBIE CLIOCOOBI pa3penieHusi KOH(PIUKTHBIX CUTYaIHil;
- IICUXOJIOTUYECKUE 0COOEHHOCTH Pa3BUTHS MajOl COLMAIbHON IPYIIbI (KOJIIEKTHBA);
Ymemo:
- IPOEKTUPOBATh MU MOJJIEPKUBATh IICHUXOJIOTMYECKH O€30IacHbIe YCIOBUS JIEATEIBHOCTH B
CJIOXHBIX CHCTEMaXx YeJIOBEK-MalINHa;
- paboTaTh B KOJIJIEKTUBE, COTPYAHUYATH C KOJIJIETaMU, pa3periarh KOH(PIUKTHBIE CUTYallUu;
- aHaJU3UPOBAaTh CBOM BO3MOKHOCTH HCIIOJIb30BAaTh METOJbl CAMOJINAarHOCTUKH, CAMOTIO3HAHUS
1 CaMOBOCITUTaHMUS;
Braoemy:
- HaBBIKAMM I[ICHUXOJIOIMYECKOI0 CaMOaHajJu3a M CaMOPETyJIUpPOBAHUS, HEOOXOIUMBIMU IS
s¢dekTuBHON 1 O6e30macHOM MpodeccnoHaNbHOMN 1eATENbHOCTH;
- TEOPETUYECKUMU U NPAKTUUYECKUMH HaBbIKAMHU IUIAHMPOBAHUS MPOQPEeCcCUOHATbHON
NeSITeNIbHOCTH, LieJIernojaraius 1 pa3padoTKU ONTUMAJIbHBIX IPOTpaMM peaiu3aluu Heiu;
- HaBBIKAMH MEXJIMYHOCTHOTO OOIIEHHUS.

3. Kpartkoe cogep:xaHue IUCHHUILTAHBI

OOmiasi xapakTepuCTHKa IICUXOJOTMM Kak Hayku. Mertoasl mncuxosoruu. Otpaciu
ncuxosiorud. WHxeHepHash ICHUXOJIOTUS W TICUXOJIOTHUS Tpyaa. JIMYHOCTH W ee CTPYKTypa.
CaMoco3HaHue: caMOINO3HAaHHE, CAMOOTHOILIEHHE, camoperyisuus. OCHOBHBIE MOAXOIbI K
M3YYEHHUIO JMYHOCTU. PazButue nuuHoctu. TemmepaMmeHT U XapakTep B CTPYKTYpE JHUYHOCTH.
[lo3HaBarenbHBIE MPOLIECCHl JIMYHOCTH  (OLIYIIEHHWE, BOCHPHUATHE, MaMsIThb, BHUMAaHHUE,
MBIIIIJIEHHE U PeUb, BOOOpaKEHUE). DMOILIMOHAILHO-BOJIEBbIE MPOIIECCHI JINYHOCTH.

[lcuxonoruss mnpodeccuoHanbHON AedTenbHOCTH. YenoBeK Kak CYObEeKT Tpyaa:
CTPYKTypa OCHOBHBIX KOMIIOHEHTOB. DTallbl pa3BUTUs CyObeKTa Tpyna. TpynoBas MOTUBALUS U
YIOBJIETBOPEHHOCTh TpyldoM. llenmenonaranve u MJIaHUpOBaHUE B MpodeccuoHaTbHOMI
nesrenpHocTH. IlpodeccuonanbhHas kommyHukanus. I[lcuxosnorust koHpmukra. Ilcuxonorus
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coBMecTHOro Tpyna. llcuxomnorust ynpasienus. Ilcumxonorus pucka u 0€30MacHOCTH TPYAA.
[Ipo¢mnaktuka cTpecca u GOPMHUPOBAHUE CTPECCOYCTONIMBOCTH.

4. O0beM yueOHOMH THCHMILTHHBI

Buner yue6HOM paboThI B 3au. en. B akan.u.
OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 10 Y4e0HOMY ILUIAHY 2 72
AyIUTOpPHBbIE 3aHATHS: 0,9 32
Jlexumonnsie 3anarus (JI13) 0,45 16
[TpakTueckue 3anstus (113) 0,45 16
CamocrositesbHas padora (CP): 1,1 40
Pedepar/CamocrostenbHas npakTuyeckas paboTa 0,5 20
CaMOCTOSATETFHOE U3YUYCHUE Pa3IeTI0OB JUCITUTIINHBI 0,6 20
Buj kKoHTpoJIs: 3a4eT / IK3aMeH 3a4eT
Buner yue6HOM paboThI B 3au. en. B actp.u.
OO0uiasi TPy10€eMKOCTb AUCHUIJIMHBI 110 Y4eO0HOMY TUIAHY 2 54
AyAUTOpPHBbIE 3AHATHS: 0,9 24,3
Jlexumonnsie 3anstus (JI3) 0,45 12,15
[Tpaxtuueckue 3austus (113) 0,45 12,15
CamocrositesbHas padora (CP): 1,1 29,7
Pedepar/CamocrostenbHas npaktuyeckas paboTa 0,5 13,5
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIIMHbI 0,6 16,2
Buj kKoHTpoJIs: 3a4eT / IK3aMeH 3ayeT

AHHOTAIUA Y4eOHOM NMPOrpaMMbl 1M CIUILJIMHBI
«Pycckuii sa3bIK ¥ KyJabTypa peun» (b1. B. /IB. 02.02)
1. Hear auCHMNIIMHBI

Heap aumcommimubl  «Pycckuil  s3bIK U KyJabTypa peud  —  (GOpMHUpOBaHHE
podeCCHOHANBHON KYJIBTYphl PEYEBOTO OOIICHUS, CIIOCOOHOTO PEan30BBIBATH CBOU
KOMMYHHMKATHUBHbBIE TOTPEOHOCTHM B COBPEMEHHOM OOLIECTBE Ha OCHOBE IPHUHIIMIIOB
3¢ (HEKTUBHOCTH, KOMMYHUKATHBHOW I€J€CO00Pa3HOCTH, JHUYHOTO JOCTOMHCTBA, BBICOKOM
oOuieil u mpodeccnoHaNbHOMN KyIbTYPhl, YBOKEHUS K IPYTHM JIFOJISM.

2. TpeGoBanus K pe3yabTaTaM OCBOCHUS AMCLHMILINHBI

N3ydeHne qUCUMILIMHBI HAlIPaBJI€HO Ha MPUOOPETEHUE CIETYIOUIUX KOMIIETEHLIUM!

- TOTOBHOCTBIO CBOOOJIHO TIOJB30BAaThCS JMUTEPATYpHOW U JIEJIOBOM HUCBMEHHOW H
YCTHOH PEYBI0 Ha PYCCKOM $3bIKE, CIIOCOOHOCTHbIO B MHUCHMEHHOM M YCTHOW peud MpaBHIBLHO
(JtornuHO) opopMuTh pe3ynbrarhl MbiieHus (OK-5);

- CIOCOOHOCTBIO MPEJICTABIIATH PE3yabTaTbl HUCCIENOBaHUS B (opMax OTYETOB,
pedeparoB, nyonuMKauMi U MYOIMYHBIX OOCYXIEHHH, CHOCOOHOCTBIO (HOPMYIUPOBATH
MIPaKTUYECKHE PEKOMEHJIAIMU 10 UCIOJb30BAaHUIO PE3YJIbTaTOB HayuHbIX uccienoBanuid (I1K-
12).

B pesynbraTe OCBOEHHUS AUCUUIUIMHBI OOyYalOUIMICS MO IporpaMMe cCrenuaauTeTa
TOJIKEH
3nams:

- OCHOBHBIE MOHATHS  Kypca: S3bIK, pedb, TEKCT, (PYHKIMOHAJIBHBIE CTUJIM, peueBas CUTYyallus,
SI3BIKOBAsI INYHOCTH;

- crieuu UKy yCTHOM M MMCbMEHHON peyn;

- 0COOEHHOCTH COBPEMEHHOM COIIMOJMHIBUCTUYECKOM CUTyallud M OCOOEHHOCTH PEUYEBOr0
MOBEICHUS COBPEMEHHOTO POCCUIICKOTO rOCCITyXKAaIlero;

- 3TUKY U 3TUKET NPO(ecCHOHATbHOTO PEYEBOro OOIEHUS;
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- 0co0eHHOCTH O(UIMAIIBHO-/IETIOBOTO CTHJII U OOMXOJHO-AEJI0BOr0 IMOJACTUIIS, CBSI3aHHOTO C
podeccuoHaIbHOM 1eATEIbHOCTHIO FOCCIYXKAILETro;

- cnenu(puKy M >KaHpbl HAyYHOTO CTWJISI PEYH, KOMIO3UIMOHHYIO CTPYKTYPY U SI3bIKOBBIE
cpeacTBa opOpMIIEHHS MaruCTEPCKO TuccepTaluu;

- HOPMBI JIUTEPATYPHOTO S3bIKA;

- MpaBUJIa OJrOTOBKU TEKCTOB Pa3HbIX BUJIOB IyOJUYHOTO BBICTYIICHUS, IPUEMBbl YOSKIEHUS
1 3aKOHBbI HEKOH(DIUKTHON KOMMYHHUKAIUH.

Ymemo:

- JIOTUYECKU BEPHO, ApIYMEHTHUPOBAHHO U SICHO CTPOUTH YCTHYIO U MMCbMEHHYIO PEYb,

- TpaHC(HOPMUPOBATH MUCbMEHHBIN TEKCT B YCTHYIO OPMY peuu;

- COCTaBJISITH JIEIOBbIE IOKYMEHTHI B COOTBETCTBUM C HOPMaTUBHBIMU TPEOOBaHUSAMU;

- CO3/1aBaTh HAa OCHOBE HAyYHOT'O MPOU3BE/IECHNS BTOPUYHBIE KaHPBI MTUCbMEHHOTO TEKCTa (TE3UCHI,
aHHOTAaIMIO0, pedepaT) U 0POPMUTH MATUCTEPCKYIO TUCCEPTAIINIO, CIIETys] HOpMaM HaYYHOU peuu;
- HaXOJUTh B TEKCTE peUeBble OLINOKU U YCTPAHSATh UX;

- COCTaBJIATh TEKCT NyOJIMYHOTO BBICTYIUIEHUS (peub, JOKIAJ, HAay4dHOe COOOIIeHHE) U
BBICTYNaTh MYOJINYHO C pa3HBIMU KOMMYHUKAaTUBHBIMH HaMEPEHUSIMH.
Braoemy:

- KyIbTYpO# MpodeccroHaIbHO-/1EI0BOM U HayYHOM pedH B MUCbMEHHOMN U YCTHOH dopme;

- pe4eBBIM ITUKETOM JUIsl pelIeHUs 3a/1a4 y4eOHO-Hay4YHOTO U MPO(PECCUOHAIBHOI0 OOLICHUS B
cdepe Tocy1apCTBEHHOM CITY>KOBI;

- HOpMaMH PYCCKOTO SI3bIKa;

- ocHoBamMHM 3((PEKTUBHOM KOMMYHMKAIMM (HaBbIKAMHU IyOJIMYHOM peyH, apryMeHTallUH,
BEJICHUSI JUCKYCCUM) INpU OOY4eHHH B By3e M B NPO(PECCHOHATIbHOW JEATENbHOCTH MpPHU
B3aUMO/JICHCTBUM C IPayKJaHAMU U KOJJIETaMH B KOJJIEKTHBE.

3. Kparkoe coaep:kaHue IUCHHUIIAHBI

Moay.as 1. BBenenue B npeamer.

3ajauM ¥ MECTO Kypca B IOJATOTOBKE MAarucTpa, TOTOBSIIETOoCs K Kapbepe TOCCIYXKallero.
[IpobGnema mpectux’a U BOCTPEOOBAHHOCTH pPEUEBOIl KylbTypbl B Hamie Bpems. OCHOBHBIE
MOHATHA Kypca; CTPYKTypa HalMOHAIBHOTO s3bIKa, PS5 Kak MupoBOM s3bIK. BinsiHue s3bIka Ha
(dbopMupoBaHME JIMYHOCTH 4YE€JIOBEKA, IOHATHE A3bIK08AsA  JuuyHocmb. (OCOOEHHOCTH
TUIMHU3UPOBAHHON S3BIKOBOM JIMYHOCTH  TIOCYJApPCTBEHHOI'O CIY)KALEr0o W THUIBI pPEYEBOM
KYJbTYpPbI roccayxamero. Pycckuil sA3bIK Kak Crmoco0 CyHIECTBOBAaHHUS PYCCKOIO
HAI[MOHAJILHOTO MBIIUIEHUSI U PYCCKOM KylbTypbl M KaK 3HaKoBas cHUCTEMa Iiepenadu
uHpopmanuy. TUNbl peyeBbIX CUTyalUd M (PYHKIUMOHAJIbHBIE PA3HOBUJIHOCTU COBPEMEHHOIO
pycckoro si3bika. Oduininanbable U HeoULMaIbHbIe CUTYAI[UH OOIIEHHUS.

Mopayas 2. KyabTypa 1e/10Boro oomeHus.

2.1. OcoOenHoctu 0¢UUIUATBHO-AETOBOrO CTUI U cdepbl ero (YHKUHOHUPOBAHUA.
XapakTepucTuka OOMXOJHO-IENIOBOTO  MOJCTWIIS,  CBA3AHHOTO C  IpOo(decCHOHATBHOM
NEeSITENIbHOCTBIO TOCCITYKAIEr0; HCTOPUS JAETIOBOTO A3bIKA; YCTHBIE (POPMBI JIETIOBOM pedH.

2.3 Ctporoctb HOpM MHUCHMEHHOUN (HOPMBI J1e7I0BOTO OOIIeHuUs. JKaHphl MUCHMEHHOM JEII0BOM
KOMMYHMKaIuu. KaHuenspckuil JOKyMEHT Kak OCOObI THI TEKCTa; CTPYKTypa W IpaBuia
COCTaBJIEHUSI JOKYMEHTOB. VIHTepHalMOHalIbHbIE CBOMCTBA pPYycCKOW o¢duunaibHO-AeI0BON
IIACbMEHHOM peuyu. PeueBoil 3TUKET B AEIOBOM NEPETHCKE.

Moay.s 3. KyJbpTypa HAay4HOM peyH.

3.1 Oco0eHHOCTH HAay4yHOTO CTHJIA PEYd U €ro pa3HOBUAHOCTU. JKaHpbl HAYYHOIO CTHIIS, C
KOTOpbIMM paboTaeT MarucTpaHT (aHHoTauus, pedepar, craThs, IOKJIaA, TE3UCHl JOKIAja,
IIpe3eHTallMsl, MarucTepckas auccepranus). Bunel kommpeccuu.

3.2. Odopmnenne HaydyHON KBanupuKauuOHHOW paboThl. CTpyKTypa HayyHOU pabOTHI.
PyOpukanus Texcra: rinaBbl, pasznensl. Opopmiienue oubnuorpaduu, nuratel. CHocku. Cucok
HCIIOJIb30BAHHOM JIMTEPATYPHI.

Mopyab 4. HopMaTHBHBIN acleKT KYJIbTYPbI pedn
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4.1 OmpeneneHue NOHATUM «S3BIKOBAas HOpMa», «BapUAHTHOCTb HOPMBD», «KOIU(DUKALUS) U
«haxTop couuanbHOro mpectwxa». I[IpaBUIBHOCTE M MacTepcTBO peud. PasHoBHIHOCTH
SA3BIKOBBIX HOpPM. [Ipon3HOCHTENbHBIE HOPMBI PYCCKOTO JIMTEpaTypHOTO si3bika (PJIS).

4.2. Jlexcuuyeckue Hopmbl PJISl u nmpuumHbl ux HapyiieHus. PacnpocTpaHeHHbIE JIEKCHUECKHE
OLIMOKU: MJIEOHA3M U TaBTOJIOTHUSI.

4.3. I'pammaruueckue HopMbl PJIS, ciydan ux napymenus. TpyaHele ciaydau ynotpeOiieHus
UMEH CYILECTBUTEIbHBIX. M3MEHEHus, NPOUCXOJANINE B YHOTPEOJEHUU YHUCIUTEIbHBIX.
Tpyanble ciydyam HMEHHOTO M TJarojibHOro ympasieHus. CorjacoBaHue MOAJIEXKAILEr0 U
ckazyemoro B (hopmax yucia. YnoTpeoieHue IeenpruyacTHbIX 000POTOB.

4.4. Opdorpaduueckre W TyHKTYyallMOHHBIE HOPMBI, aKTyaJIbHBIC IS JEIOBOTO IHCHhMA.
Mopayas 5. IloaroroBka ny0JJMYHBIX BBICTYIUIEHUH B Pa3HbIX KaHpaXx.

5.1. Ponp putopukud B MOATOTOBKE rocciyxkamux. OcoOEHHOCTH MMyOJUIIUCTUYECKOTO CTHIIS
peun. [loHsATHE yCTHOTO MyOJUYHOIO BBICTYIUIEHHUS, €70 BUABI U OOIIME IpaBHUia MOATOTOBKHU
yOJIMYHOTO BBICTYIUICHUS.

5.2. OcobGenHoctu yoOexnaromeil peun u ee BuAbl. [loHATHE apryMeHTauuu U MpaBuia
aprymeHrauuu. BpiOop apryMeHTOB B 3aBHUCHMOCTH OT THIa ayauTopuu. Posib myOGnuyHBIX
JHMCKyCcCU B COBpeMeHHOM oOmiectBe. [loaroroBka kK JUCKyCCUU U MTpaBHJIa y4acTHsI B HEH.

4. O0beM yueOHOMH THCUMTIIHHBI

Buner yue6HOM paboThI B 3au. en. B
aKaJieM.Jacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4€0HOMY ILUIaHY 2 72
AyIUTOpPHBbIE 3aHATHS: 0,9 32
Jlexumonnslie 3anarus (JI13) 0,45 16
[TpaxTuueckue 3anstus (113) 0,45 16
CamocrositesbHas padora (CP): 1,1 40
Pedepar/CamocTostenbHas npakTuyeckas padoTa 0,5 20
CaMOCTOSATENbHOE H3YUYEHHUE PA3/IeTI0B JUCHUIIIIMHbI 0,6 20
Buj KoHTpoJIsi: 3a4eT / IK3aMeH 3ayeT
Buner yue6HOM paboThI B 3au. en. B
acTp.gacax

OO0uasi TPy10€eMKOCTh AUCIHUNJIMHBI 110 Y4e0HOMY ILUIAHY 2 54
AyIUTOpPHBbIE 3aHATHS: 0,9 24,3
Jlexumonnsie 3anstus (JI3) 0,45 12,15
[TpaxTuueckue 3ansatus (113) 0,45 12,15
CamocrositesbHas padora (CP): 1,1 29,7
Pedepar/CamocrostenbHas npaktuyeckas paboTa 0,5 13,5
CaMoCTOsATETFHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 0,6 16,2
Buj KoHTpoJIsi: 3a4eT / IK3aMeH 3ayer

AHHOTAIUA Y4eOHOH MPOrpaMMbl 1M CIIUILJIMHBI
«BpluncanTeIbHAS MATEMATHKA B TEXHOJIOTMH MATEPUAJIOB COBPEMEHHOM IHEePreTUKI)
(b1. B. JIB. 03.01)

1. Heab AMCUMIIMHBI - HAYYUTh CTYAEHTOB TEOPETUUYECKUM 3HAHUAM U MPAKTHYECKUM
YMEHUSM U HaBbIKaM HCIIOJIb30BAaHUSI COBPEMEHHBIX MATEMATUYECKUX METOAO0B C IPUMEHEHUEM
nakera marematudeckux nporpamm MATLAB s pemieHuss IMIMPOKOro Kpyra 3ajaad
BBIYMCIIUTEIBHON MAaTEMATHUKHU.
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2. B pesyabrare H3yYeHHUS [AUCUMIUIMHBI O0y4YallMiics MmO mporpamme
CIEeNNATUTETA J0JI/KEeH:
0b1a0amsb CIETYIONUMA KOMIICTCHITUSIMU
- CIIOCOOHOCTBIO HCIIOJIB30BaTh MATEMAaTUYECKHE U €CTECTBEHHOHAYYHbIE 3HAHUS Ul PEILEHUs
3azau cBoel mpodeccuonanpHoi nesrenbHoctu (OIK-1);
- CIIOCOOHOCTBIO K aHAJIM3Yy CHCTEM aBTOMAaTH3allMU NPOU3BOJCTBA U pa3pabOTKe MEPONpPUITUI
o ux coBepiieHcTBoBanuio (11K-5);
3nams:
-(pU3UKO-XMMHUYECKUE U XMMHKO-TEXHOJOTMYECKHE 3aKOHOMEPHOCTH IMPOTEKaHHUsS IPOLECCOB
M3MEHEHHUsI arperaTHOro COCTOSIHUSI Mapo(ra3o)-KHUIKOCTHBIX CUCTEM, PEaKTOPHBIX MPOLIECCOB U
OCHOBHBIX ITPOLIECCOB Pa3JIEICHUs XUMHUUYECKONH TEXHOJIOTHUH;
- METOJbl U aJITOPUTMbI KOMIIBIOTEPHOTO MOJEIUPOBAHUSI OCHOBHBIX IPOLIECCOB XUMHUYECKON
TEXHOJIOTUU U TEXHOJOTUYECKUX CXEM XUMHUYECKUX MPOU3BO/ICTB;
- [PUHUUIBl TPUMEHEHUS METOJOJOTUM KOMIIBIOTEPHOTO  MOJAEIUPOBAHUA  XHMHKO-
TEXHOJIOTUYECKUX IPOIIECCOB MPU aBTOMATU3UPOBAHHOM IMPOEKTUPOBAHUU U KOMIIBIOTEPHOM
yIpaBIE€HUU XUMUYECKUMU TPOU3BOICTBAMHU.
Ymems:
- pemiarh 33Jayd KOMIIBIOTEPHOTO MOJIEIUPOBAHUS IPOLECCOB Mapo(ra3o)-*KUAKOCTHBIX
paBHOBecHi1, a0COPOLIMH, TUCTUUISIINHN, PEKTU(HUKAIIMH U )KUIKOCTHON SKCTPAKIIHNH;
- OPUMEHATH T[OJYYEHHbIE 3HAHUSA TPU PEIICHUU MPAKTUYECKUX 3a/ad KOMIIBIOTEPHOIO
MOJIETUPOBAHUS OCHOBHBIX IPOLIECCOB XMUMHYECKOW TEXHOJIOTUW U TEXHOJIOTUYECKUX CXEM
XUMHUYECKUX TPOU3BOJICTB.
Brademp:
-MeTOoJlaMl IPUMEHEHHUsl CTaHJapTHBIX MakeToB mnpukiaanbix nporpamm (IIII1) m makeros
Moenupyromux nporpamm (IIMII) mns MoaenupoBaHHsS OCHOBHBIX MPOIECCOB XUMHYECKOM
TEXHOJIOTUU U TEXHOJOTUYECKUX CXEM XMMHUYECKUX MPOU3BO/ICTB.
3. Kpartkoe cogep:xaHue TUCUMILIHHbI
Beeoenue. llenn u 3amaun kypca. Kpatkuil ncropuyeckuil ouepk pa3BUTHS OTEUECTBEHHOU U
3apy0eXHOM BBIUMCIUTENBHOW MaTeMaTuku. OCHOBHBIE 3Tallbl Pa3pabOTKH U pealu3aluu
JIITOPUTMOB Ha KOMITbIOTEpAX.
Mooyne 1. Beiuuciumenvrnas mamemamurxa. OCHOBHble 3mansl: pazpadomka u peanusayusi
aneopummos na komnviomepax. Cucmema xomnvromepuou mamemamurxu (CKM) MATLAB ons
peutenus 3a0ay 8blYUCTIUMENbHOU MAMEMAMUKU.
Tema 1.1. Co3manue M-mporpamMm M OCHOBHBIE oOIepaTopbl M-si3pika MPOTPaMMHUPOBAHUS
MATLAB. Bapuants! crpykTypsl nporpamm Ha MATLAB.
e Opranm3anus padouero crona Desktop Layout;
e Ocuosueble onepanuu B Command Window;
e OcHoBHble onepanuu B Editor;
e JIuHelHO OpraHn3oBaHHas Iporpamma (aJropuT™);
e BeTBieHMs C OJIHUM YCJIOBUEM, HECKOJIBKUMU YCJIOBUSIMH, BIOYKEHHBIE, CO CIIUCKOM
ycioBui. if, switch; morudyeckue onepamuu and, or, not;
e [ [MKJIBI CO CYUETUHKOM, C MPEIYCIOBUEM, C IOCTYCIOBUEM, C IPEPHIBAHUEM IOTHBIM U
[IpEephIBAHUEM YAaCTHUUHBIM, C 33/IaHHBIM 1LIarOM CYETYHKA, C OTAEJIbHBIM OTCUETOM
utepanuii; for, while, break, continue; ¢ BbI30BOM (GYHKIUN; ¢ AUAJIOTOM C
noJip3oBaresieM B Command Window U B crieliuabHBIX JHAJIOTOBEIX OKHAX;
Tema 1.2 CranaapTHble U HeCTaHAAPTHBIE PYHKINHN M-s3bIKa MPOrpaMMHPOBAHUS U OCHOBHBIE
pematenu (solvers) MATLAB.
OyHKIMHU ¢ TpaduyecKuM BbIBOJIOM pe3yibTaToB; plot, subplot, surf, mesh, polar;
OYHKIMU C YUCIOBBIM BbIBOJIOM pe3ynbTaToB B Command Window;
OYHKINHU C 3aMUChIO0 PE3YIbTATOB B (aili;
@OyHKIMH, BJIOKEHHBIE B IVIaBHYIO (YHKIIHUIO;
OYHKIMHU C IEPEMEHHBIM YHCIOM apTyMEHTOB;
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OyHKIMH, BRI3BIBAIONIUE IPYTYI0 QYHKIINIO, UMS KOTOPOH IEepeIaHo Kak apryMeHT;
Mooy 2. Bekmopwvt u mampuywsi. Cucmema aunetinvix aneeopaudeckux ypaerenuii (C/IAY).
Tewma 2.1. OGpatHas MmaTpulia. Y MHOXKEHHE MaTPHII.

¢ OniepaTop inv;
e OmnepaTopsl strcat, int2str, num2str;
¢ Oneparops! length, min, max, mean, sort;
¢ Oniepatopsl dot, tril, triu, eye, zeros, ones, diag;
¢ Oniepatopsl rand, linspace, logspace, repmat;
¢ OniepaTopsl size, det, trace, norm;
Tema 2.2. Meton ['aycca. MeToa mpoCTbIX UTEpaLIHA.

Oneparopsl linsolve, rank, eig;

Tewma 2.3. O0yci0OBI€HHOCTH cucTeMbl. Yncio 00yCI0BICHHOCTH.

Omnepatops! cond, rcond;

Mooynv 3. Obpabomxa pe3yibmamos usmeperust 00HoU genudunsl. Ipubaudxcenue pyHxyuu
Tewma 3.1. Kpurepuii CtbroeHra.
¢ Oneparopsl polyfit, polyval;
Tema 3.2. AnmpoxcruMaIusi.
e Onepatop Isqcurvefit;
Tewma 3.3. UnTepnomnsmusi.
e Oneparopsl interp1, linear, spline, nearest;
Mooy 4. Hucnennoe unmezpuposatue
Tewma 4.1. MeTo1bI IPAMOYTOJIbHUKOB
e OnepaTopsl sum, mean;
Tewma 4.2. Meto1pl Tpaneuuii
e Oneparop trapz;
Tewma 4.3. Meton Cumriicona
e Oniepatop quad, int;
Tema 4.4. Meroa Hrrotona-Koteca 8 mopsiaka
¢ OnrepaTop quads;
Mooy 5. Vpasnenue ¢ 00HUM Heu38eCMHbIM
Tema 5.1. Meron nenenus nmonoJiam
¢ Oniepatopsl conv, deconv, polyval, polyder;
Tema 5.2. Meron kacaTenbHBIX
e Oneparopsl roots, poly, fzero;
Mooynv 6. Cucmema HenuHelHbIX YPABHEHULL
Tema 6.1. Meroa Hetotona-Padcona
¢ Oniepatopsr solve, diff, subs;
Tewma 6.2. MeTo1 IpOCTBIX UTEPALIHA.
e Oniepatops! simplify, collect, pretty;
Mooynv 7. OoHomepHas onmumuzayusi
Tema 7.1 MeToapl 0THOMEPHON ONTUMHU3ALNAN
¢ Oneparops! fminbnd;
Mooynv 8. Muocomepnas onmumuzayus
Tema 8.1 MeTo1b1 MHOTOMEPHON ONTUMHU3ALINHT
¢ Oniepatops! fminsearch, linprog, fmincon,;
Mooy 9. [luppepenyuanvhvie ypasHenus
Tema 9.1 Metoas! petienust 1uddepeHIanIbHbIX YpaBHEHUH.
¢ Oneparops! dsolve, diff;
3axiroueHue. 3aKIIOUnTeNbHAs JIEKLUS [0 MOABEACHUIO UTOTOB Kypca.

4. O0beM yueOHOMH TUCHUTILTUHBI
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O0BeMm

Bz yaebHoit paboThI B 3auerHbIx B akanemuueckunx
eIMHUIIAX Jacax
OO0masi Tpy10€eMKOCTb AUCIHUTIJIMHBI 3 108
10 y4e0HOMY ILIAHY
AyIUTOpPHBbIE 3aHATHS: 1,33 48
Jlekun 0,44 16
[Tpaktnueckue 3anstus (113) 0,89 32
JlaGoparopabie pabOThI - -
CamocrositesbHas padora (CP): 1,67 60
[ToaroroBka k 1abopaTopHbIM paboTam 0,835 30
CamMocTosATEeNbHOE N3YUYCHHE Pa3/IeNIOB Kypca 0,835 30
Buja nToroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH 3auer
O6bem
Bux yaebHolt paboThI B 3aueTHBIX B actp. yacax
SIMHUTIAX
OO0masi Tpy10€eMKOCTb AUCIHUNIJIMHBI 3 81
1o y4e0HOMY ILIAHY
AyIUTOpPHBbIE 3aHATHS: 1,33 35,91
Jlekun 0,44 11,88
[Tpaktnueckue 3anstus (113) 0,89 24,03
JlaGoparopabie pabOThI - -
CamocrositesbHas padora (CP): 1,67 45,09
[ToaroroBka k 1abopaTopHBIM paboTam 0,835 22,55
CamocTosATenpHOE N3YUYCHHE Pa3/IesioB Kypca 0,835 22,55
Buja nTOroBoro KOHTpoJisi: 3a4eT / IK3aMeH 3auer

AHHOTAIUA Y4eOHOH MPOrpaMMbl 1M CIIUILJIMHBI
«JluCKpeTHAsi MATEMAaTHKA B TEXHOJIOTMHM MaTEePHAJIOB COBPEMEHHOH IHEPreTUKN»
(b1. B. JIB. 03.02)

1. Heau u 3aga4y AUCHUTIIHAHBI

Heab0 TUCUMIUIMHBI SBJSIETCS (POPMHUpPOBAHWME Yy CTYJAEHTOB CHCTEMBI OCHOBHBIX
MOHATUM, UCHOJb3YEMbIX JJISI TMOCTPOCHUS BAXKHEHMIIMX MATEMAaTHYECKHX MOJEIEH, U
MaTE€MaTHYE€CKUX METOJIOB JIJI1 ONUCAHUS PA3JIMYHBIX ITPOLECCOB.

OCHOBHBIMH 32/1a4aMM JUCHHUIIMHBI, PEIICHHNE KOTOPHIX 00€CIeUnBaeT AOCTIKEHUE
ICIU, SIBIISIOTCS:
- O3HAaKOMJICHME C CHCTEMOM TMOHSTHI, HCIOJIb3YEMbIX U1 OIUCAHUSA BAXKHEUIIUX
MaTeMaTUYEeCKUX MOJICIICH M MaTeMaTHISCKUX METOJOB, M UX B3aHMOCBS3bIO;
- 0O3HAKOMJICHHE C MPUMEPAMU MPUMEHEHUSI MATEMATHYECKUX MOJIETIEH U METOJIOB;
- ¢opMHpOBaHHE HABHIKOB W YMEHUN WCIOIB30BAHMS MATEMAaTHYECKUX MOJCNEeH u
MaTeMaTUYECKUX METOH0B.

2. TpeGoBanus K pe3yabTaTaM 0CBOCHUS IMCUMILIMHBI

B pesynbraTe M3ydyeHUs AUCUUIUIMHBI OOyYalOUIMICS MO MporpaMme ClenHaaIuTeTa
JOJDKEH:

0b1a0amsb CIETYIONUMHA KOMIICTCHITUSIMU

- CIIOCOOHOCTBIO MCIOJIb30BATh MATEMAaTUYECKHUE, €CTECTBEHHOHAYYHbIE U MH)KEHEPHBIE

3HAHMS JUIsl pelieHus 3a1a4 cBoelt nmpodeccuonanbHon aestenbHocT (OIK-1);
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- CHOCOOHOCTBIO K aHalU3y CHCTEM AaBTOMAaTU3allUU IPOU3BOJCTBA U pa3padoTKe
MeponpusaTHil o ux coepuieHcTBoBanuio (I1K-5).
3HATh:
-OCHOBHBIE MOHATUS U METOJbI JUCKPETHOM MaTeMaTHKH, MaTEeMAaTUYECKUX METOJOB pelIeHUs
npodeccroHalIbHBIX 3aau.
yMeTb:
- IPUMEHATH MaTEMAaTUYECKUE METO/IbI TP PEIICHNN TUIIOBBIX MPOPECCUOHAIBHBIX 3a/1a4.
BJIA/I€Th!
-METOJJaMH TIOCTPOEHUSI MaTeMAaTUYECKON MOJENM THUIOBBIX MNPO(ECCHOHANBHBIX 3a1ad U
CoJIepKaTelbHONM HHTEPIIPETALMY OJTYYEHHBIX PE3y/IbTaTOB.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

1. Beenenue.

Ponp  nguckperHodt mMareMaTuku OpU  pa3pabOTKE U OKCIUTyaTalldd  XHUMHKO-
TEXHOJIOTUYECKHX CUCTEM.

2. DJieMeHTbI TeOPHU MHOKEeCTB U ajiredpanvecKue CTPyKTYypbl.

BBenenue B qUCKpeTHYIO0 MaTeMaTHKy. Pojib IMCKpeTHOM MaTeMaTUKy MpH pa3paboTke 1
AKCIUTyaTallMM XUMUKO-TEXHOJIOTMYECKUX CHUCTeM. MHOKeCTBa, OTHOLIEHUS U (YHKIHH.
3ajanre MHOXKECTB W OCYIIECTBJICHHE omepanuii Haja HuMH. CriocoObl 3amanus. Omnepamuu
00BbeAMHEHHUS, IEPECEUCHUs], PA3HOCTH, JOTIOJIHEHUS U IEKapTOBa MPOU3BEACHUA. AKCHOMAaTHKa
Teopun MHOXkecTB. Anredpa Kantopa. MunuMmmu3anus npeacTaBieHud MHOXKECTB. J(marpammebl
Oiinepa-Benna. bunapasie otHomenus. CriocoObl 3amanus OWHapHBIX OTHOmIeHHH. CBOMCTBa
OuHapHBIX oTHOLIEeHUH. Pa3Ouenus. OTHOIIEHHs SKBUBAJIEHTHOCTHU U nopska. [lpencrasienue
N-apHBIX OTHOLIEHUI OMHapHBIMH. Anredpa oTHomeHuid. OyHkuu. UHbeKuus, ClopbeKuus U
ouekuus. AnreOpanueckue cTpykrypbl. [losmyrpymmbel. Mownounpsl. I'pynmsl. [loarpynms.
Huknuyeckue rpynnsl. ['pynnel nmoactaHoBok. M3omopdusm rpynn. CMekHbIE KIAcchl IO
noarpymnne. Hopmaneubie penurenn. Pakrop-rpynnsl. Koublia: omnpeneneHus, CBOWCTBA,
npuMepsl. [lomns.

3. DJieMeHThI Teopuu rpagos.

I'padpl. 3amanme u xapakrepuctuku rpados. Buasl rpados. Iloarpadsi. Marpuiist
CMEXHOCTH M uHIUAeHTHocTH. Crenenu BepumH. Mapmpyrsl Llenu. Huknel. Paccrosnue
Mexay BepmiHaMmu. J(uamerp u paauyc rpada. YHapHble 1 OMHapHbIE olepaluu HaJ rpadamMu.
Hononuenue rpada. Ynganenue u moOaBieHWE BEpIIMH. YaajleHuWe W JoOaBiieHHe pedep.
OroxnectBienne BepmuH. Pacmermienne BepmuH. OObeaumHeHue rtpados. Ilepeceuenue
rpadoB. KommoneHTs! cBsizHOCTH. MocThl. Bepummnnas u pebepHas CBS3HOCTh. CBSI3HOCTD
OpUEHTUPOBAaHHBIX TpadoB. AJTOPUTM BBIUMCIEHUS CBSI3HOCTU. BHYTpeHHSs yCTOWYMBOCTD.
Bepmmnnoe uncino HezaBucuMocTH. PebepHoe uncio He3aBucuMocTu. BepiuHHoe u pedbepHoe
nokpsiTue rpada. BremmHss ycroitunBocTh. BepmmnHoe u pebGepHoe 4YHCIO BHEUIHEH
ycToiunBoCTH. [{ukier u paspesbl. DiiepoBsl HUKIBL. ['aMuiIbTOHOBBI IUKIBL. [ImanapHOCTh M
yknaaka rpados. I'panu miockoro rpada. Packpacka rpados. Xpomatudeckoe uucio. ['unoresa
yeTeipex Kpacok. JlepeBws. Ompenenenusi. CpoiictBa. Teopema Konmu. ®dyHnmameHtanbHas
cucremMa IUKIOB. OCTOB HaMMEHbIIEro Beca. YIOPSJIOYEHHbIE JepeBbs. buHapHble AepeBbs.
JlepeBps COPTUPOBKU. AJITOPUTM MOKCKA B AEPEBE COPTUPOBKHU.

4. ByaeBbl pyHKIUH.

Anre6pa noruku. bynessl pynkiuu. Crnoco6s! 3aianus. byneBsl QyHKIMM OJHON U ABYX
MEpEeMEHHbIX M HX cBolicTBa. PDopMmyinbl OysneBoil anredpbl. OCHOBHBIE 3aKOHBI OyleBOM
anreOpsl.  ODkBUBaIeHTHOCTb  (opmyn.  Ilpunnun  gBoiictBeHHOcTH.  CoBepIleHHBIE
IU3BIOHKTUBHBIE M  COBEpIICHHbIE KOHBIOHKTUBHBIE HOpMalibHble (opMbl. CuHcTeMbl
AJIEMEHTapHbBIX OyseBbIX QYHKIMH. OYHKINOHAIBHO MOJIHBIE CUCTEMBI JIEMEHTAPHBIX OYyJIEBbIX
¢byukuuil. Ilpumepsl (GyHKIMOHANBHO NOJHBIX Oa3ucoB. BaxHeilline 3aMKHYTblE KJIACCHI.
Teopema o ¢yHKIMOHANBHON mMonHOTE. MuHuMu3auus OyneBbix QyHkuuil. CokparieHHas,
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TynukoBass U MuHuMaibHas ¢gopmel. Kaptel Kapno. Meron coueraHuss MHAEKCOB M METOJ
Kyaitna. Munnmu3aius KOHbIOHKTUBHBIX HOPMaJIbHBIX opM. O030p MPUIIOKEHUNH TUCKPETHON
MAaTEMAaTHKH. Pa3zpaboTka a3 dexTuBHOTO MaTeMaTU4eCKOTO, MIPOTPAMMHOT O,
MH(QOPMAIIMOHHOTO ¥ TEXHUYECKOTO O0OECTeUYeHHs] Ha OCHOBE METOJIOB JUCKPETHOM
MaTeMaTHKU.

5. UcunciieHHe BBICKa3bIBAHM.

BBenenue B MaTemaTnueckyto Joruky. Kparkue cBeneHus u3 UICTOPUM MaTeMaTHUECKON
goruku. Poib MaremMaTHMUecKOM JIOTMKM Tpu pa3paboTKe U OBKCIUlyaTallMd XUMHKO-
TEeXHOJOrn4Yeckux cucreM. dopmanbHble akcMOMaTH4ecKHe cucTeMbl. CHUMBOJIBI, BBIPAXKEHUS,
(bopmyiibl, akcoMbl. [IpaBuio BbIBO/IA, HEMOCPEICTBEHHOE CIIEACTBHE, BBIBOJ, TeopeMa. Jloruka
BbICcKa3bIBaHUM. Jlornueckuit BoiBoA. Axkcuomsl. [IpaBuio modus ponens. Teopema aenykuuu u
npaBuiio  cwuiornsMa. IlomHota w®  HempoTuBOpeunMBOCTh.  He3aBHCHMMOCTB — akCHOM.
Paspemmmmocts Teopum. [pyrue axcumomarusaumu. [IpoBepka BBIBOAMMOCTH C IOMOIIBIO
UCTUHHOCTHBIX Tabnuu. CexBeHuuu ['ennena. Mopgens mupoB Kpunke. Meton pesosronuii
Pob6uncona. Meron knay3 Bonra. O6pathHbiii MeTo MacnoBa (OnaronpusiTHeIX HAOOPOB).

6. UcuuciieHue npeJuKaToOB U HeYeTKas JIOTHKA.

Jloruka mpenukatoB. ABTOMaTru3alMs JOTMYECKOro BbiBoja. IlepemeHHbIE, (YHKIMH,
TEpPMbI, TpPEAUKAThl, KBAaHTOPbI, (opmynbl. Obsacte aeiicTBus kBaHTOpa. CBOOOJHBIE U
CBsI3aHHbIE NepeMeHHble. IHTepnpeTany, paBHOCHIbHOCT. Pacrio3HaBaHue 00I1€e3HaYUMOCTH.
[IpoGnema pa3zpemmMocTd. AKCMOMBI U TpaBUja BbIBOJA MCUUCICHHUS IpenukaroB. Teopema
nenykuuu. HenpoTuBopeuMBOCT, M IMOJIHOTA. BbIHECceHHE KBAHTOPOB U MpeJBapeHHas
HopMasnbHast ¢opma. CKylneMOBCKUE CTaHIapTHble (GopMbl. OpOpaHOBCKHM YHUBEpPCYM U
Teopema DpOpana. [logcranoBka u yaudukamus. Meros pe3onronuil u ero noygHota. Ctpareruu
Merona pesontonuil. Jlu3broHkTh XopHa. [IpyHIMI JIOTMYECKOTO MPOrpaMMHUPOBAHMSL.
Heuerkne muoxectBa. Heuerkas soruka. IlosBnenue u cyrp HedeTkocTu. Dopmanmzanus
HedyeTkocTh. DyHKUMS NpUHAUIeKHOCTH. JIuHrBUCTHUYeckas mnepemeHHas. Omnepauuu Haj
HEYEeTKMMHU MHoXecTBamu. Heuerkas apudmeruka. Meronsl nedazsudukanuu. Heuerkue
otHomeHus. CraHJapTHblE HeYeTKue Jiornyeckue omnepanuu. Hewerkuil BbiBoA. Crenenu
VMCTUHHOCTH U CTEIIEHN YBEpEHHOCTH. HeueTkuil aHaJior MeTo1a pe3oItoLuil.

7. Koneunsie aBTomMaThl, MaliMHbl Thropunra-Ilocra, ¢j10KHOCTH BHIYHCICHHUH.

DOnemeHTHl Teopuu aBTOMaToB. [loHATHE aBTOMAaTHOrO IMpeodpazoBaHusl MHGOPMALUU U
KOHe4yHoro apromata. CriocoOsbl 3a1aHus aBToMaToB. ABToMaTsl Muiin u Mypa. [Iporpammuast u
anmapaTHas peaju3alys aBTOMAaToB. DKBUBAJIEHTHOCTh U MUHMMM3AIUSl aBTOMATOB. MalluHbl
Trropunra-Ilocra. @opmanuzanusi MOHATHS aIropuT™Ma U (opManabHble MOJEIU aJrOPUTMOB.
Mamuna Teropusra: onpenenenus, cBocTsa, rpadsl nepexonos. Mamuna [locta. ITporpamMmbt
migs  mamuH.  IIpobrmema  pacnosnaBanusa. IlpoOnema  OoCTaHOBKU.  AJITOPUTMHYECKU
HepaspewmuMble 1po0iembl. CIOXHOCTh alropuTMoB. Mepbl ClOXXHOCTH. BpemenHas u
€MKOCTHAsl CJIOKHOCTb. ACHUMITOTHYECKAs! CIOKHOCTb, IMOPSJIOK CIIO)KHOCTH, CJIOXKHOCTH B
CpeoHeM M B Xyauiem ciydae. TpynHopaspeuumbie 3anaud. HenerepmuHupoBaHHas MallvHa
Teropunra. Kmaccet P u NP. NP-nonnbie 3amaun. NP-mosnHoTa mpoGieMbl BBIIOJHUMOCTU
(dbopMyI JTOTUKHM BbICKa3biBaHui. O030p MpuiiokeHuil mMaremaruyeckoil jgoruku. Hampasnenus
WCIIOJIb30BAaHUS armrapaTa MaTeMaTHYeCKOW JIOTMKM B 33Jayax MpPaKTHUYEeCKOW HH(MOPMATHKH.
Crneundukanuss u  BepuPHUKaUs  NPOrpaMMHO-ANNApaTHBIX  MPOEKTOB,  JIOTMYECKOE
[IPOrpaMMUPOBAaHKE, TOCTPOCHUE OHTOJIOT UM, SA3bIKH OOLICHHS] UHTEIEKTYaJIbHbIX ar€HTOB.

4. O0beM yueOHOMH THCHMILITHHBI

O6bem
Bun yuebnoii paboTht B 3aueTHBIX B akazgeMm. gacax
SIMHUTIAX
OO0masi Tpy10eMKOCTb AUCIHUNJIMHBI 3 108
10 y4e0HOMY ILIAHY
AyIUTOpPHBbIE 3aHATHS: 1,33 48
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Jlekun 0,44 16
[Tpaktnueckue 3anstus (113) 0,89 32
JlaGoparopabie pabOThI - -
CamocrositesbHas padora (CP): 1,67 60
[ToaroroBka k 1abopaTopHBIM paboTam 0,835 30
CamocTosATenpHOE N3YUYCHHE Pa3/IesioB Kypca 0,835 30
Buja nTOroBoro KOHTpoJisi: 3a4eT / IK3aMeH 3auer
O6bem
Bz yaebHol paboThI B 3aueTHBIX B acrtp. yacax
eIMHUIIAX
OO0masi Tpy10€eMKOCTb AUCIHUNIJIMHBI 3 81
1o y4e0HOMY ILIAHY
AyIUTOpPHBbIE 3aHATHS: 1,33 35,91
Jlexkun 0,44 11,88
[Tpaxtnueckue 3anstus (113) 0,89 24,03
Jlaboparopabie paboOThI - -
CamocrositesbHas padora (CP): 1,67 45,09
[TonroroBka k 1ab0paTOpHBIM paboTam 0,835 22,55
CamocTosATenpHOE N3YUYCHHE Pa3/IesioB Kypca 0,835 22,55
Buja nToroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH 3aver
AHHOTaNUsA Y4eOHOM NPOrpaMMbl M CUHILINHBI
«Mapxkerunr» (b1. B. J1B.04.01)
1. Heab aUCHMILVIMHBI — T[OJYYEHUE CHCTEMbl 3HAHMM O 3aKOHOMEPHOCTSX

(YHKIIMOHUPOBAHUS TMPEANPUATANH B CHCTEME HAIMOHAIBHOW JKOHOMHUKH, TPEICTABICHHUNA B
o0jacTM  MEHE/DKMEHTAa WM MapKeTHHIra, BKIIOYAas  METOJOJOTHYEeCKHEe OCHOBBI U
3aKOHOMEPHOCTH, (DYHKITUH, METObI, OPTaHU3aIMOHHBIE CTPYKTYPhI, OPraHU3alHUI0 TIPOIIECCOB,
TEXHHUKY U TEXHOJIOTHIO MCHEDKMEHTA M MAPKETUHTA B YCIOBHUSIX PHIHOYHON YKOHOMUKH.

2. B pe3yabTaTe u3yYeHHUs AUCHUILUIMHBI OOYYAKIIUICA MO mNporpamMmme
CHeHUATUTETA T0JIKEH:

0b1a0amsb CIETYIONTUMHA KOMIICTCHITUSIMU

- CIOCOOHOCTBIO K Opranu3auuu padotsl noqunHeHHbIx (11K-13);

— CIOCOOHOCTBIO K COCTaBIICHMIO W aHalu3y OW3HEC-IUIaHOB pa3pabOTKU W
BHEAPEHHSI HOBBIX TEXHOJOTHUYECKUX MPOIIECCOB, OOpaIIeHus: ¢ 00beKTaMu MPodhecCHOHaTBHOM
NESITETFHOCTH, BBIITYCKA U peaTnu3aliui KOHKYPEHTHO criocoOHo# mpoaykiuu (I11K-17).

3nams:

- TPUHIUIBI COCTaBJICHHUS TEXHUYCCKOW JIOKyYMEHTAnuH (rpagukoB pabOT, HHCTPYKIIHM,
MJIAHOB, CMET, 3asBOK HA MaTepUalibl © 000PYIOBaHUE) H JIP.;
- TEOPETHYECKHE OCHOBBI U METOJIbI BRIPAOOTKH IICJICH U CcTpaTeruy Ou3Heca,
- TMPUHIUIBI TOJTOTOBKH JOKYMCHTAIMH IS CO3JIaHUs CHCTEMBl MEHEDKMEHTAa KadecTBa
TIPEAITPHUATHS;
- METOJbI ¥ TEXHOJIOTUY NPHUHSTHS U PeaTn3alliy YIIPABICHICCKUX PEIICHUH.
Ymemo:
- COCTaBIISITh 3asiBKM Ha 000PY/IOBaHUE,
- pa3pabaThIBaTh TEXHUICCKYIO TOKYMECHTAIIHIO;
- TMPUHUMATH YIPABIICHYCCKUE PEIICHUS M OPraHU30BbIBAThH X BBIMOJTHCHHCE,
- cobupatb, 00pabaThIBaTh U UCIOJIB30BaTh YIIPABICHUYECKYIO HHPOPMAIIHIO;
- paboTaTh C YIOpPaBICHUECKOW JIOKYMEHTAIlMEH, IIOJIb30BAaThCS 3aKOHAM, HOPMaMU |
MIPaBWJIAMH aIMHUHUCTPATUBHOM JEATCILHOCTH,
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- pacopenensaTb 00s13aHHOCTHU U OTBETCTBEHHOCTb;
- HCIOJb30BaTh METObl MOTUBALIUU IEPCOHAIIA;
- KOHTPOJIUPOBAThH U PETYIUPOBATH UCTIOJHEHHE IIJIAHOB.

Braoemy:
- HaBBIKAMH PUMEHEHHS ONITUMAJIbHBIX [TOIX0JI0B JUIsl IUarHOCTUKU U aHAJIN3a PhIHKA;
- MEeTOJaMH PyKOBO/JICTBA IIEPCOHAIIOM;
- HMHCTpYMEHTaMU 3(P(GEKTUBHOIO YIPaBICHUS NPEATPUATUEM.

3. Kpartkoe cogep:xaHue JUCHMILIHHbI
Mooy 1. Ochosvl ynpasnenus npednpusmuem
1.1 Benenue. [Ipenmer, MeToq U COAEep)KaHUE TUCLUIIMHBL. Teopus yrnpaBieHUs: YIPaBICHUE
KaK MOTPEOHOCTh U KaK (akTop ycrexa AEsTebHOCTH, CYIIHOCTh U COJIEpP:KaHUE YIpPaBJICHMUS,
MECTO TEOPHM YIPABJIEHUS B CUCTEME COBPEMEHHBIX 3HAHUMN, crenu(uKa YHpaBlIeHYECKOU
NEeSITEeIbHOCTH, COBPEMEHHbIE MpoOJeMbl yrpaBieHUs. [eHe3uc Teopuu yHpaBlEHUS:
YIpaBIE€HYECKHE PEBOJIOLUY, BO3HUKHOBEHHE HAYYHOM TEOpUHU YIPABJICHUSA, HCTOKU U
TEHJEHIIMU Pa3BUTHUS POCCUHMCKOIO YIpaBiICHUS. 3aKOHOMEPHOCTH U MPHHIMIIBI YIPABICHUS:
CyOBbEKTUBHbIE U 00BEKTUBHBIE (PAKTOPHI B YIPABICHUU.
1.2 Cucrema ynpaBiieHUs MPEANPUATHEM U €€ CTpyKTypa. OneHka 3(p(heKTUBHOCTH yIIPaBICHHUS.
Cucrema ynpaBlIeHUs: MTOHSTUE CUCTEMbI YIIpaBJIEHUS, pacnpeieneHue QyHKIUH, TOTHOMOYHMA
U OTBETCTBEHHOCTH, IPUHLMUIIBI TOCTPOCHMSI CHUCTeM ympasieHus. lLleHTpanuzanus u
JELeHTpaIU3alsl  yIpaBiIeHUs, JAEJerMpoBaHUE IMOJHOMOYMIA B IpolLieccax YIpPaBJICHHUS.
OpranuzanyuoHHas CTpykTypa U ee Buibl. OCHOBHBbIE HNOHSTHSA 3(PPEKTUBHOCTH YIPABIICHUS.
[Tokazarenu 3pPpeKTUBHOCTH yIIpaBICHHUS.
Mooynv 2. Ochogvl menedrcmenma
2.1 Uenmu B cucreme ympasieHus. Pa3paboTka crparernii u miaHoB opranuzanuu. llemn u
LeJenojaraHue B YIPaBICHUM: pPOJib L€ B OpPraHU3alud U OCYLIECTBICHHM IPOIIECCOB
yhnpaBiieHus, Kinaccudukanus Leseil, MoCTpoeHue AepeBa Ieliel; couyeTaHue pa3zHoOoOpas3us
uene u QyHKIUI MEHEKMEHTa; CUCTeMa YIpPaBJICHUS IO LEJsAM; CTpaTerus U TaKTHKa
ynpasieHus. CylHOCTb, IPUHLIUIIBI U METO/IbI TU1aHupoBaHud. [Ipouiecc BrIpabOTKU CTpaTeruu.
@DOopMBbI TEKYILIETO IJIAHUPOBAHUSI.
2.2 Texnonoruss pa3pabOTKM U TPUHATHS yIOpaBiIeHUYEeCKUX penieHuil. Pa3spaborka
VIOPaBIEHYECKUX PpELIEHUI: TOHATHE U  KiIacCUPUKAIMSA  YIPABIEHYECKUX PELICHHI,
OCHOBOIIOJIATalOIIE DJIEMEHTbl JIEATEIbHOCTH, YCIOBUS M KPUTEPUU HPUHATUS PELICHUH,
IpoLEecC M MOJENTU MPUHATUS YIPABICHUYECKUX pELIECHUM, peanus3alnus yIpaBIeHUYECKUX
penieHu.
2.3 Bnacte B cucreMe ynpaBi€HHs. JIMIEPCTBO U CTWIb yrpaBieHUs. OTHOIIEHUS BJIACTH B
CUCTEME€ YIpAaBJICHUS: IOHSATHUE M THIIOJOTHS BJACTU; BJIACTh M aBTOPUTET MEHEIKepa;
MpU3HAKU, (PAKTOpPHl U MPOSIBICHUS HEYNPABISAEMOCTH; HCTOYHMKU BJIACTH B YIPAaBJICHUU
OopraHu3ainueil; mapTHEpPCTBO B Ipoleccax MeHemkMeHTa. JIuaepcTBO M CTWIb YHpaBlIEHUS:
npoueccel  (OpMHpPOBAaHUS M OCHOBHBIE COCTABIISIIOIIME JIMAEPCTBa, (opMmalibHble U
HedopMalnbHble (DaKTOPBI JIUIEPCTBA, MPOSIBICHUE JIMJEPCTBA B CTUJIE YIIPABJICHUS, TEHACHLINS
Pa3BUTHUS CTUIISI YIIPABICHUSI.
2.4 MoTUBalMOHHbIE OCHOBBI YIpaBICHUS U KOHQIMKTHL. MoOTHBaAIus JESTEIbHOCTH B
YIpaBJIE€HUU: MOTUBBI JIEATEIbHOCTH YEJIOBEKAa U UX POJb B YIPABICHUH, OCHOBHbIC MOHATUS U
JIOTMKA IIpolecca MOTUBALMU, (GakTopbl (OPMUPOBAaHHS MOTHUBOB TPYZAA; HCIIOJIb30BAaHUE
MOTHBAIlMM B MPaKTUKE MEHEKMEHTa; (akTopbl 3(P(HEKTUBHOCTH MOTHBALMH; COBPEMEHHBIE
KOHLENIMU MoTHUBalMU. ['pynmoBas TuHaMuKa U KOHQIIMKTBI: pojib TPYNIbl B MOBEACHUU U
NeSITEIbHOCTH 4eJloBeKa, (hopMUpOBaHKUE TPYII, B3aUMOJCHCTBUS B IPYyMIE U B OpraHU3allly;
BO3HMKHOBEHHE, MPOSBICHUE M PA3HOBUIAHOCTU KOHQIMKTOB, BIIMSHUE KOH(IMKTOB Ha
yIpaBJieHUE.
Mooynb 3. Ocrosbl mapkemunea.
3.1 MapkeTHuHr Kak CHCTEMa YIpPaBJICHUS, PEryJIupOBaHUs WM HU3y4eHHs pbIHKA. [loHsATHE
MapKeTUHTa, IPOUCXOXKACHNUE U CYIIIHOCTh MAapKETUHIa, 11eM MapKeTUHra. OCHOBHbIE MPU3HAKU
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MapKCTHUHIOBOTI'O CTUJIA YIIPABJICHHA. KOHHGHHI/II/I MAapKCTHHTa. OcHOBHBIE BUJbI MAapKCTHUHTIA.

MapxkeTnHrosas cpeza.

3.2 Kommnekc Mapketunra. OCHOBHbIE MapKETHHIOBble HHCTPYMEHThI. CojepKaHue U MPOLEcC
ynpaBieHus: MapkeTUHroM. OcHOBHbIE (DYHKIIMU MapKeTUHra. ToBapHasl, leHOBasi, cObITOBas U
KOMMYHHKAI[MOHHASI MOJUTUKU pupmbl. ToBapHbIe cTpaTteruu. PazpaboTka HOBBIX TOBapOB.

4. O0beM yueOHOI 1 CHUNTIHHBI

o B 3aueTHBIX B akazem.
Bun yuebnoit paboTsl
eIMHUIIAX yacax
OO0uiasi TPy10€eMKOCTb AU CIUNIJIMHBI 2 72
B tom uncie Ha oOyueHue 2 72
AyIUTOpPHBbIE 3aHATHS: 0,89 32
Jlexmn 0,44 16
[IpakTrueckue 3aHATHS 0,44 16
JlabopaTopHbie pabOThI - -
CamocrosiTesbHas padora: 1,11 40
PacuerHo-rpaduyeckue paboTsl - -
[loaroroBka K KOHTPOJILHBIM paboTam 0,83 30
[ToaroroBka k 1abopatopHbIM padoTam - -
Jpyrue BuJibl CAMOCTOSITEIIbHOM IEATEIBHOCTH 0,28 10
IloaroroBka m caya 3K3aMeHa - -
By MTOroBOro KOHTPOJIs: 3auer
B yue6HOi paGoTI B 3aueTHBIX B acrp.
eIMHUIIAX yacax
OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHBI 2 54
B tom uncie Ha oOyueHue 2 54
AyIUTOpPHBIE 3aHATHS: 0,89 24,03
Jlexmn 0,44 11,88
[IpakTueckue 3aHsATHUs 0,44 11,88
JlabopaTopHnbie pabOThI - -
CamocrosiTejibHas padoTa: 1,11 29,97
Pacuerno-rpaduyeckue paboTsl - -
[ToaroroBka K KOHTPOJIBHBIM padoTam 0,83 22,41
[ToaroroBka K J1abopaTopHbIM paboTam - -
[pyrue BUbl CaMOCTOSITEIBHOM €SI TEIbHOCTH 0,28 7,56
[ToaroroBka m caya 3K3aMeHa - -
Buj uTOroBOro KOHTpOJIs: 3auer

AHHOTAIUA Y4eOHOH MPOrpaMMbl 1M CIIUILJIMHBI

«OCHOBBI TEXHHYECKOI0 PEryjiupoBaHnus U YIIPaBJCHUA KAYE€CTBOM»
(B1. B. JIB.04.02)

1. Hesp AMCHMIUIMHBI — IOJyYE€HUE CHCTEMbI 3HAHUN 00 YIpaBJIEHWH KAauecTBOM Ha
MPEANPUATUAX B CUCTEME HALMOHAIBHONW 3KOHOMMKH, BKJIIOYAs METOJOJOTMYECKHE OCHOBBI U
3aKOHOMEPHOCTH YIIPABJIEHUs KAadyeCTBOM B YCIOBHUSAX PBIHOYHOM SKOHOMHUKH W BHEIPEHHUE
pe3yJIbTaTOB HAyYHO-TEXHUYECKUX M NPOEKTHO-KOHCTPYKTOPCKUX pa3pabOTOK B peanbHbIN

CEKTOP 3KOHOMUKH.

2. B pesyabrare wu3y4YeHUS IUCHUIIMHBI

CrIeHuaJIuTeTaA J0J/KCH:

o0yyamommiics 10 Nporpamme
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0b1a0amsb CIETYIONUMHA KOMIICTCHITUSIMU

- CIOCOOHOCTBIO K Opranu3auuu padots! noqunHeHHbIx (11K-13);

— CIOCOOHOCTBIO K COCTaBIICHMIO W aHaNW3y OHW3HEC-IUIAHOB pa3pabOTKU W
BHEAPEHHSI HOBBIX TEXHOJOTHUYECKUX MPOIIECCOB, OOpaIIeHUsI ¢ 00bEKTaMu PO (hecCHOHANTBHOM
NEeSTETFHOCTH, BBIITYCKA U peaTn3alii KOHKYPEHTHO criocoOHo# mpoaykiuu (I1K-17).

3namo:

- TPUHIMIB COCTABIICHUS TEXHWYECKOW HOKyMeHTaluu (TrpadukoB padOT, WHCTPYKIUH,
MIJIAHOB, CMET, 3asIBOK Ha MaTepUalibl U 000pyA0BaHUE) H JIP.;

- TEOpEeTHYECKHE OCHOBBI M METOJIbI BRIPAOOTKH IIeJIel U CTpaTernu Ou3Heca;

-  TPUHIUIBI OATOTOBKU TOKYMEHTAILIUHU JUIS CO3/IaHUS CUCTEMBI MEHEKMEHTA KauecTBa
TIPEAITPHUATHS;

- METOJBI ¥ TEXHOJIOTUH MPUHSITHS ¥ PEaTU3aIiH YIIPABICHYCCKAX PEIICHHH.

Ymemo:

- pa3pabaThIBaTh TEXHUYECKYIO TOKYMEHTAIHNIO;

- TPUHUMAThH YIPaBIICHYECKUE PEIICHUSI U OPraHU30BHIBATh UX BHITIOJTHEHHUE;

- cobupath, 00pabaTbIBaTh TEXHUYECKYIO HH(POPMAIHUIO;

- paboTaTh C YNpaBICHYECKOW JIOKyMEHTalUeHd, I0Jb30BaThCsl 3aKOHAM, HOPMaMU H
MpaBHJIAMH aJIMUHUCTPATHBHOM NESTEIHLHOCTH,
pacnpenensatb 00s13aHHOCTU U OTBETCTBEHHOCTb;
WCTIOJIH30BATh METO B MOTHBAIIMY TIEPCOHAA;
KOHTPOJIMPOBATh U PEryIUPOBAThH HCIIOJHEHHUE TUIAHOB.
Bnaoemuv:
CIIOCOOHOCTBIO B COCTaB€ KOJUIEKTHBA HCIOJHUTENEH Y4acTBOBATh B IPOEKTHBIX
paboTax Mo CO3/IaHUIO U MPOU3BOACTBY MaT€pHaIOB COBPEMEHHOM YHEPIEeTUKH;

- HaBBIKAMH IPUMEHEHHUS OTNITUMAIIBHBIX ITOIX00B JIUISl IMATHOCTHKH U aHaJIM3a PHIHKA;

- HMHCTpYMEHTaMH 3Q(PEKTUBHOTO YIPABJICHUS.

3. Kpartkoe cogep:xaHue JUCUMILTHHBI

MoayJb 1. OcHOBBI yHIpaBjieHUs] KA4eCTBOM HA NMPeANPUSATHH

1.1 Beéeoenue. Ilpeomem, memoo u cooepiycanue oucyuniunvl. Teopus ynpaBJICHUS:
yIpaBiieHUe Kak MOTPeOHOCTh M Kak (DaKkTop ycrexa AESTeIbHOCTH, CYIIHOCTh U COJEp)KaHUE
YOpaBJICHUS, MECTO TEOPUM VYIPABJICHHUS KAauyeCTBOM B CHCTEME COBPEMEHHBIX 3HaHUM,
cnenuduka ympaBJIeHUYECKOW JESITEIbHOCTH, COBPEMEHHBIE MPOOIEMBbI YIIPABICHUS KaueCTBOM.
3aKOHOMEPHOCTH W TPUHIUIBI YIPABICHUS KauyeCTBOM: CYOBEKTHBHBIE U OOBEKTHBHBIC
(bakTopsbI.

1.2 Cucmema ynpaenenus kauecmeom Ha npeonpusamuu. Ouenka Ighpexkmusnocmu
ynpaenenusa kauecmeom. CrucreMa YNpaplieHUS KaueCTBOM: IOHATHE CHCTEMbI YIpaBJCHMUS,
pacnipenenenrie (yHKIUHA, TOJHOMOYHH W OTBETCTBEHHOCTH, MPHHIIMIBI MOCTPOEHUS CUCTEM
yhnpaBieHus KadecTBOM. lleHTpanuzauus M JeleHTpau3alus YOpaBleHUs, AeJIerMpoBaHUE
MOJJHOMOYHH B TIpoIleccax yhpaBiieHus KadecTBOM. OCHOBHbIC MOHATUS 3(PGHEKTUBHOCTH
ynpasieHus: kauectBoM. [Tokazarenn 3pHEeKTUBHOCTH YIIPABICHUS Ka4€CTBOM.

MoayJib 2. OCHOBBI CHCTEMBbI MEHEIKMEHTA KayecTBa

2.1 Ienu 6 cucmeme ynpaenenus kavecmeom. llenu B ynpaBieHUU KayeCTBOM: pOJIb
eI B OPraHu3allid M OCYLIECTBICHMM IPOLIECCOB YIpaBieHUs, Kilaccudukamus Ueneu,
MIOCTPOCHME JIepeBa LieJeil; coueTanre pazHooOpas3us 1enel u QyHKIUI MEeHeKMEHTa; cucTeMa
YIOPaBJICHUS TIO LEJSM; CTpaTeTrusi U TaKTHKa yIpaBiieHus kauecTBOM. CyITHOCTh, MPUHIIUATIB U
MeTopl TutaHupoBaHus. [Iponecc BbipaOoTku crpareruu. POpMbl TEKYHIEro IJIAHUPOBAHMS
YOpaBJCHUS KauyecTBOM. BHeapeHwe pe3yabTaToOB HAYYHO- TEXHUYECKUX U IPOCKTHO-
KOHCTPYKTOPCKHUX Pa3pabOTOK B PEAIbHBIA CEKTOP YKOHOMHKH.

2.2 Texnonozua pazpabomku u npunHamus ynpaeneHyeckux pewtenuil. Pa3zpaboTka
YOPABICHUYECKUX PEHICHUW: TIOHATHE W  KiIacCU(UKAIMS  YINPaBICHUYECKUX PEIICHHH,
OCHOBOIIOJIATAIONUE DJIEMEHTHI JICATEIbHOCTH, YCJIOBHS W KPUTEPHH TPUHATUS PEIICHHM,
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MPOIIECC W MOJIEAN TPUHSTHS YIPABICHYCCKUX PEIICHUM, pealn3anus YIPaBICHUYESCKUX
penieHui.

Mooyns 3. Ynpaenenue nepconanom

2.3 Bnacmov ¢ cucmeme ynpaenenus. Jluoepcmeo u cmunv ynpaenenus. OTHOUICHUS
BJIACTH B CUCTEME YIPaBJICHUS: TOHATUE W TUIIOJIOTHS BJIACTH; BJIACTh U aBTOPHUTET MEHEDKEPA;
MpU3HAKK, (PAKTOPBl M TPOSBICHUS HEYNPABIIEMOCTH; HCTOYHUKH BIACTH B YIPaBICHUU
OopraHu3aiueil; mapTHEpCTBO B Ipoleccax MeHelkMeHTa. JIMaepcTBO M CTWIb YIpaBICHUS:
mporecchl  (POPMUPOBAHUS U OCHOBHBIE COCTaBIISIONIME JIMAECPCTBA, (opMaibHBIE W
HeopManbHbIe (GaKTOPHI TUAEPCTBA, MPOSBICHUE JTUACPCTBA B CTUJIC YNPABICHUS, TCHICHIIU
Pa3BUTHSA CTUJIS YIIPABIICHUS.

2.4 Momueayuonnsie 0cnogsl ynpasienus u Kongauxkmel. MoTUBaLMs IESTEIBHOCTH B
YIPaBJICHUU: MOTHBHI JIEATEILHOCTH YEJIOBEKA U WX POJIb B YIIPABJICHUH, OCHOBHBIC TIOHATHUS U
JIOTHKA TIpollecca MOTUBAIUM, (GakTopsl (OPMUPOBAHHS MOTHMBOB TPYyHa; HCIOJIb30BaHUE
MOTHBAIlMK B MPAKTHUKE MEHEMKMEHTA; (akTOphl 3PGEKTUBHOCTH MOTHBAIMH; COBPEMEHHBIC
KOHIICTIIIMA MOTHBaluu. ['pynmoBas AMHAMUKA M KOH(IMKTBI: POJb TPYNIBl B MOBEIACHUH
NESITETPHOCTH YeJIOBEeKa, (popMUpOBaHUE TPYIIN, B3aUMOJCHCTBUS B TPYIIE U B OPraHU3allNU;
BO3HUKHOBEHHE, TPOSBICHUE M PAa3HOBUAHOCTH KOH(JIMKTOB, BIMSHHE KOH(MDIUKTOB Ha
yIpaBieHUE KaYeCTBOM.

4. O0beM yueOHOM THCHMILTHHBI

. B 3auerHbIx B akanem.
Bun yuebnoit paboTsl
eIMHUIIAX yacax
OO0uiasi TPy10€eMKOCTb JAUCIUNIJIMHBI 2 72
B tom uncie Ha oOyueHue 2 72
AyIUTOpPHBIE 3aHATHS: 0,89 32
Jlexmn 0,44 16
[IpakTrueckue 3aHATHS 0,44 16
JlabopaTopHbie pabOThI - -
CamocrosiTesbHas padora: 1,11 40
PacuerHo-rpaduyeckue paboTsl - -
[loaroroBka K KOHTPOJILHBIM paboTam 0,83 30
[ToaroroBka kK J1abopaTopHbIM paboTam - -
Jlpyrue Buibl CAMOCTOSITEILHOM IEATEIBHOCTH 0,28 10
IloaroroBka m caya K3aMeHa - -
By MTOroBOro KOHTPOJIs: 3auer
Bt yue6HOi paGoTI B 3ageTHBIX B acrp.
eIMHUIIAX yacax
OO0uiasi TPy10€eMKOCTb AUCHUNIJINHBI 2 54
B tom uncie Ha oOyueHue 2 54
AyIUTOpPHBbIE 3aHATHS: 0,89 24,03
Jlexmn 0,44 11,88
[IpakTueckue 3aHsATHs 0,44 11,88
JlabopaTopHnbie pabOThI - -
CamocrosiTejibHas padoTa: 1,11 29,97
Pacuerno-rpaduyeckue paboTsl - -
[ToaroroBka Kk KOHTPOJIBHBIM padoTam 0,83 22,41
[ToaroroBka kK JlabopaTopHbIM paboTam - -
Hpyrue Bupl CaMOCTOSITEIbHOU IEATEIIbHOCTH 0,28 7,56
[ToaroroBka m craya 3K3aMeHa - -
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Buja nToroBoro KOHTpoJIs: | | 3auer

Jucnuniunel no seidoopy b1.B./IB.5
AHHOTanusA padoyeil NPOrpaMMsbl JUCHHUILIMHBI
«Pagnannonnoe marepuanosenenue» (b1.B.J1B.5.01)

1. Heap ucuMNJIMHBI — TIOBBILIEHHE OOLIEHAYYHOW U  METOJ0JOTrHYECKOn
KOMITETEHIMI OyIyluX CIELHATUCTOB B 00JIACTH paJHallMOHHO-XUMHYECKUX U paJuallMOHHO-
(Gu3MYECKUX MPOLIECCOB, OMNPEACISIONINX PAJUALUOHHYIO CTAaOMIBHOCTh HEMETAIMUYEeCKUX
TBEPABIX TeJ, a TakkKe B 00JIACTH MPAKTUYECKUX AaclEeKTOB HCIOJIb30BaHUS METOJ0B
paZvalliOHHBIX TEXHOJOTUN B PELIEHUH MPOOIEM COBPEMEHHBIX HAHOTEXHOJIOTUH.

2. B pe3yabTare u3ydYeHHS UCHUIUIMHBI oO0yvyaloumiicsi 1o NporpaMmme
CIEeNNATUTETA JOJI/KEeH:

0b1a0amsb CIETYIONUMHA KOMIICTCHITUSIMU

- CIOCOOHOCTBIO HCIIOJIb30BaTh MAaTeMaTUYECKUE, €CTECTBEHHOHAYYHbIE U HWHKEHEPHbIE
3HAHMS JUIsl pellieHus 3a1a4 cBoelt mpodeccuonanbHoi aestenbHocT (OIIK-1);

- CIIOCOOHOCTBIO HCIOJIB30BaTh METOJAbl MAaTEMaTHYECKOIO0 MOJIEIMPOBAHUS OTAEIbHBIX
CTaZuil M BCEro TEXHOJOTMYECKOTO IpoLecca, K IMPOBEACHUI0 TEOPETHUYECKOro aHaliu3a u
SKCIEPUMEHTAJIbHOM NpoBepke afekBaTHocTH MoAenu (OIIK-3).

- CIIOCOOHOCTBIO OIIEHUBATh pAJAMALMOHHBIE APQPEKTH B3aUMOJEHUCTBUA HU3ITYyUCHHS
BBICOKOW AHEPruM C BEIIECTBOM, HCIIOJIb30BATh WJIM MHUHUMHU3HUPOBATh MOCIEACTBHUS 3TOTO
B3aumoeiictaus (IICK-5.1);

- CIOCOOHOCTBIO K 0€30IacCHOMY MPOBEJACHHUIO, KOHTPOJIIO, YCOBEpPLICHCTBOBAHHUIO U
pa3paboTke paIualuOHHO-XUMHUYECKUX TEXHOJOTUUYECKUX IPOLECCOB C MOIYYEHUEM HOBBIX MU
MOAU(PUIMPOBAHHBIX MaTEPHAIIOB ¢ yiydlieHHbIMU cBoricTBaMu (I1ICK-5.2);

- CIIOCOOHOCTBIO OLIEHMBATh PAJMALMOHHYIO YCTONYMBOCTH PA3IUYHBIX MaTepUAIOB M
paspabaThIBaTh Mporiecchl 3amuThl 3TuXx Marepuano (IICK-5.3).

3nams:

- METObI IOJYYEHHS BBICOKOMOJIEKYJIIPHBIX COEUHEHU,

- METOJbI OLIEHKH PaJMallMOHHON YCTOMYMBOCTH Pa3IMYHbIX MATEPHAIIOB;

- 0c0OO0EHHOCTH KaTUOHHOW pa/JiialliOHHOMN TIOJIMMEPHU3ALINY;

- 0cOOEHHOCTH aHUOHHOM paJallMOHHON MOJMMEpHU3aLUu.

Ymemo:

- BBIBOJIUTh YpaBHEHHUE JUIsl CKOPOCTH PaJMalMOHHON paJUKaJIbHON IMOJMMEpPHU3aluu U
KOHLIEHTPALMU PaCcTYIIUX PaJUKaJIOB MPU HU3KUX, MOBBIIIEHHBIX U OYEHb OOJILIINX MOIIHOCTSIX
A03;

- TPOU3BOJIUTH pacyeT paJualMOHHO-XMMUYECKOTO BBIXOJA MOJIMMEpPU3ALUU JUIs
OJIHOKOMIIOHEHTHBIX 1 MHOTOKOMIIOHEHTHBIX CUCTEM.

Braoemy:

- METOJaMH OIIEHKH paJualuOHHbIX 3()(EKTOB B3aMMOIEHCTBUS H3IYyYEHHUH BBICOKOMN
SHEPrUU C BEIIECTBOM.

3. Kpartkoe cogep:xanue TUCUMILIHHbBI

Beeoenue

3anaun kypca. [IpumeHeHHEe B MPOMBILIIEHHOCTH PaAUallMOHHO-TIOIUMEPHU3AIIMOHHBIX
MIPOLIECCOB: paJMallMOHHAs TOJMMEPHU3ALsi MOHOMEPOB B MOPUCTHIX MarepHuanax (IpeBeCHHE,
Oymare Y T.Il.), paAMallMOHHAsl TPUBUBOYHAS NOJUMEpPU3ALMS pAla MOHOMEPOB Ha pa3iIMyYHBIX
MOJIMMEPHBIX MaTepUaiax.

[IpuMeHeHre NOJUMEPHBIX MaTepUATIOB B PEAKTOPOCTPOCHHH, KOCMUYECKON TEXHUKE.
Bnusinue uznyueHus Ha MEIUIIMHCKOE 00OpYyI0BaHHE, U3TOTOBJIEHHOE M3 IIACTUYECKUX Macce,
[P paUallMOHHON CTEPUIIN3aLlUU.

MeTtopl TOJy4eHHsI BBICOKOMOJIEKYISIPHBIX coeauHeHui. [loHsTHEe O paaukalbHOM U
MOHHOM MexaHM3Max nonuMmepusmanuu. [fonstue o romonosumMepu3ai U CONOIUMEPHU3aLIUH.
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[Tomumepuzanusi B Macce, pacTBOpe W Ta3oBoil (aze. OMynbcHOHHas © TBepaodazHas
MOJIMMEPHU3aLHSL.

CymMmapHasi sHeprus akTHBAIMH MOJIUMEpPU3alUY [IPH BEIECTBEHHOM U (POTOXUMHYECKOM
MHULMUPOBAaHUU. VICTOUYHUKY MHULIMMPOBAHUSL.

Mooyne 1. Obpazosanue noaumepos noo Oeucmeuem UOHUSUPYIOWe20 U3TYUEHUs
(paouayuonnas norumepuzayus)

1.1. O6mmwme BOMpOCH paaualiioOHHON MOJTUMEPHU3AIIUN

Bunbl mHUDMATOPOB B paauanMoOHHON mnojauMmepusanuu. [IpemMmyinectBa M HEZOCTATKU
paaualMOHHON TOoJMMeEpU3aluu. PaiuanmoHHO-XMMUYECKUN BBIXOJ MOJUMEpHU3auu. Pacuér
pavallMOHHO-XMMHUYECKOTO  BBIXOJA  NOJUMEpU3AlMM Uil  OJHOKOMIIOHEHTHBIX U
MHOTOKOMIIOHEHTHBIX CHCTEM.

MexaHu3M TpOIECCOB  paJualMOHHON mnoiumepusauuud. Cragud HWHULKWUPOBAHUS,
3apO’KJIEHUS LIEMH, pocTa e U oOpbIBa LIETH.

Bnusinue cTpykTypbsl MOHOMEpA M YCIIOBUN IPOBEIACHUSI peakLMi Ha MEXaHU3M IpoLiecca.

1.2. MexaHu3M M KMHETUKA PAaJUKaJIbHON palialliOHHON MOJIUMEpPU3ALNT

BeiBox ypaBHEHHs Uil CKOPOCTH DPaJAMALMOHHOW pPAaJMKAIbHOW MOJIMMEPHU3ALUN U
KOHLIEHTPALMK PacTyIIUX PaJUKaJOB IPU HU3KUX, TOBBIIIEHHBIX U OYE€Hb OOJIBIIMX MOIIHOCTSIX
703.

[Tonstue o Ttenomepuzauuu. IM3meHeHHe MOJIEKYJISIpHOW Macchl MoJuUMepa, €€
3aBUCHUMOCTh OT CKOPOCTHM WHULMUPOBaHMS. BiusHHe Temmeparypbl Ha CKOPOCTb
paavalOHHON MOJIMMEPHU3aLUU U Ha MOJIEKYJISIPHYIO MacCy MOJuMepa.

Bnusinue nornoméHHOM A03bl Ha MoJMMepU3aluio. BiusHue cTeneHd NoaMMepu3aluu
MOJIEKYJIbl MOHOMEpa Ha nojumepusanuio. ['enb-3¢pdexT. AKTUBHOCTh CBOOOJHBIX paJUKaIOB
MaKpOMOJIEKYJISIPHON LIENU B 3aBUCUMOCTH OT UX CTPOCHHSL.

1.3. Honnas pagumanuoHHas noJuMepusanus. MexaHu3sM M KHHETHKa HOHHOU
paguanMoOHHON MOJUMEPU3aALNN

Oco0eHHOCTH KAaTHOHHOW paJualMOHHOW mojumepusanud. OcoOCHHOCTH aHUOHHOM
pavalOHHON MOJIMMEpPHU3aluu.

[Ipu3HaKy HOHHOTO MEXaHU3MA.

W30uparenpHas nojJuMepu3aius A1 MOHOMEPOB, CLIOCOOHBIX K MOJUMEPU3ALNH, KaK 110
pajvKalbHOMY, TaK U IO HOHHOMY MEXaHU3MY.

1.4. PapuanuonHas mnosuMepusanuss B TBEpAOW ¢a3ze. MexaHU3M W KUHETHUKAa 3TOrO
rporecca

OcoOeHHOCTH pagualiMOHHON TBepAo(da3HOl noauMepu3anuy. BiausHue Temneparypsl Ha
CKOPOCTh MOJUMEpU3alMK. BiausHue MOUIHOCTH /103bl Ha CKOpPOCTh MosiuMepuzanuu. Iloct-
b dexT.

PanukanbHbli MEXaHU3M MOJIMMEPHU3aLMU IIPU BBICOKUX TemrepaTypax. [lonnmepusanus
IpU HU3KUX TEMIlepaTypax MpU YydacTUU BO30YyXkAEHHbIX Mousekyil. [loaumepusanus c
pa3MbIKaHUEM KOJIblla MOHOMEpA, IPOTEKAOIas 10 HOHHOMY MEXaHU3MY.

3aBUCUMOCTb  CKOPOCTH  MOJMMEpPU3ALUU  OT  HPHUPOAbBI  MOHOMEpa, CTENEHU
KPUCTAJLIMYHOCTU TBEPIOM (ha3bl, XapakTepa YNAaKOBKM MOHOMEpa B KpHUCTaJLIE, MPUPOIbI U
KOJIM4ECTBa Je(EeKTOB B KpHUCTaslie, (ha30BOT0 COCTaBa CUCTEMbI MIOJIUMEDP — MOHOMED.

1.5. IIpuBHBOYHAs CONOJIMMEpPU3ALUS

[IpuBuBOYHAS COMOJMMEpHU3aLUsl C TOYKU 3PEHHS BIMSHHUS JEHCTBUS MOHU3UPYIOIIETO
u3nyyeHuss Ha nonumep. OOpa3zoBaHuE aKTHUBHBIX LIEHTPOB B mosiuMepe. llomumepusanus
MIPUBUBAEMOr0 MOHOMEpA Ha MOBEPXHOCTH U B MPHUIIOBEPXHOCTHBIX CJIOSIX OOIYYEHHOIO HIIU
00JTy4aeMoro mojguMepa.

MonudunrpoBanue MaTepuaoB METOIOM PaAHAllMOHHON PUBUBOYHOMN HOJUMEPU3ALINH.
OcHOBHBIE METOJIbl PAJAMALIMOHHOW TNPUBUBKH: 1) HEMOCPEICTBEHHOE OO0JIyY€HHUE CHUCTEMbI
MOJIMMEP — MOHOMED; 2) METOJl MPEABAPUTEIHLHOTO OOJIYYCHHS MOHOMEpPA; 3) MEePOKCHIHBIN
MeTO/I; 4) CIITMBaHUE JIBYX ITOJMMEPOB.

Mooynw 2. Jleticmsue uoHU3UPYOWUX U3LYYEeHUL HA MAMepUasl.
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2.1. Pagponu3 mnonuMMepoB M NEPBUYHBIE IPOMYKTHI, MOJy4aeMble IIPU PATUOIU3E
MOJINMEPOB

3axBayeHHbIE U COJIBBATUPOBAHHBIE AJIEKTPOHbI. OOpa30BaHUE IOJIOKHUTEIbHBIX HOHOB.
He#itpanuzauus HOHOB B pe3yinbTaTe pekoMOMHauuM C anekrpoHamu. OOpasoBaHue
BO30YKIEHHBIX MakpoMoJieKyll. [lepenaua 3apsaa akuentopaM, IpUCYTCTBYIOIIMM B TOJUMEDE.

Bo3nukHOBeHHE BO30YXKIEHHBIX COCTOSIHMM: 1) MpU HEMOCPEeICTBEHHOM BO30YKIECHUU
MOHU3UPYIOIIUM U3JTydeHHeM; 2) Mpu pekoMmOuHanuu HoHOB. Ponb no0aBok B mepenaue
SHEpruu BO30YXKIeHUs. BHyTpuMoekynsipHas M MEXMOJEKYyIspHas Ieperada SHEpruu
BO3OYXKICHHUS.

OO6pazoBaHue CBOOOJHBIX PAJUKAJIOB MPU BO3ACUCTBUM WOHM3UPYIOIIETO M3Iy4EHHUs Ha
nonuMep. Pacnag Bo3Oyxn€HHBIX Mojekya. [IpeBpailieHus MaTepUHCKUX MOJIOKUTEIbHBIX
HMOHOB. B3aummoJeicTBuEe 3JIEKTPOHHO-aKIENITOPHBIX TPYNI MaKpOMOJIEKYNI C 3JEKTPOHAMH.
Peakunu atoMmoB Bojopoaa.

Tpu ocHOBHbIE TIpynmbl CBOOOJHBIX PpaJUKajIOB, BO3HUKAWOIIME TMPU PagUOIU3E
moJMMepoB: 1) Makpopaiaukanbl; 2) HHU3KOMOJIEKYJSpHbIE paguKaibl; 3) paaukaibl,
oOpa3zyromuecs B pe3yibTaTe IpeBpallleHuid Mosekyn aobaBok u mnpumeceil. Ilpenenphas
KOHLIEHTpallMs paJuKajoB, €€ 3aBUCUMOCTb OT MPUPOJbl paguKaioB. TepMuueckas
cTaOuiIbHOCTh  pajnukanoB. [IpeBpamieHuss paaukaJoB B HOJMMepax: JAUMepU3alus,
JUCIIPONIOPLIMOHUPOBAHKE, PACIIa]], U30MEpPHU3aLlis, B3aUMOJAECHCTBHE C KUCIOPOIOM.

2.2. Xummnueckue U GU3NKO-XUMHUYECKUE MTPEBPALLCHUS TIOJTMMEPOB MPHU 00Ty4EeHUN

CumBanue (oOpa3oBaHHe NOMEPEUHBIX MEKMOJIEKYJISPHBIX cBsizel). JlecTpykuust (pa3pbiB
CBsI3€H B IJ1aBHOM 1IeNH U B OOKOBBIX rpymmax).

Tunel  cmmBanus.  YioydileHHWE psga  CBOMCTB — MOJMMEPOB IPU  CIIMBAHUMU.
[IperMyIieCTBEHHO CIIMBAIOIIMECS W IPEUMYIIECTBEHHO JECTPYKTHUPYIOUINE IOJIMMEPHI.
YMeHblIeHre MOJIEKYIISIPHON Macchl OJMMEpPa MPU JECTPYKIUH.

[TogpoOHOE paccMOTpeHHE CIIUBKH HA IPUMEPE MOJIUITUIICHA.

PanuanoHHO-XMMUYECKHI BBIXOJ CIIMBKHU 10 YMCIY MOHOMEPHBIX CBSA3€H M MO YUCITY
IIOIIEPEYHBIX CBS3EH.

I'enb-oOpazoBanne u renb-ppakmus. 3omb-ppakius. CBsS3b MEXIYy paaudallioOHHO-
XUMHUYECKUM BBIXOJIOM CIIMBKH, J1030¥ reiaeoOpa3oBaHMs U CPEAHEUYHMCICHHONW MOJICKYIISIPHOM
Maccoi noJumepa.

MexaHu3Mbl CIIMBaHUS TOJIUMEPOB.

OTinuue AecTpyKUMHM OT Jenojumepuszanuu. PaccMoTpeHue NecTpyKIMH Ha HpUMepe
MOJIMMETWIIMETAaKpuiaTa U noiauu3oOyruieHa. BbiBoj —ypaBHeHus [  paAUallMOHHO-
XMUMHUYECKOTO BbIXOAA JECTPYKIUH.

["a3oBbienenre npu 00JydeHUH MOJIMMEPOB. MexaHn3M BO3HHUKHOBEHHS ra3000pa3HbIX
npoaykroB. OOiydeHue NOJIMATWIEHA U TBEPAOTO H-rekcaHa. BzaumopeiicTBue aTOMOB
BOJIOPOJIa C TOJUMEPHBIMU LEMIMU C O0Opa30BaHHWEM AaJKWIBHBIX MAaKpOpaaUuKaJoB.
MOoOHOMOIEKYIISIpHOE OTHICIVIEHHE BOJOPOAA OT MPOMEXKYTOUYHBIX MPOAYKTOB paauoJin3a
MOJIUATHIIEHA (MIEPBUYHBIX U BTOPUYHBIX MOHOB, BO3OYKIEHHBIX MOJEKys). Boixon Bomopoaa
IIPY paHoIN3€ MOIUIPONHIICHA.

HerunpoxmopupoBanue ¢ BoiaeneHneM HCl m oOpa3oBaHue TOJMEHOBBIX LETEH MPHU
BO3JICICTBUM HOHU3UPYIOILIETO0 H3JIY4YE€HUsS Ha MOJUBUHWIXJIOpUI. M3MeHeHue oKpacku mpu
JETUPOXIOPUPOBAHUH.

[Ipouecchl, mnpoucxoxasdiue Mpu OOIYYEHUHM MOJUCTHPOJIA, MOJIUMETUICTHpOJA U
MOJIMMETUIIMETAaKpUIaTa.

PanuanyonHoe u mocTpaaualiMOHHOE OKHMCIEHUE MOJUMEpoB. PanuamoHHoe okucieHue
Kak 1enHoi mpomecc. OOpazoBaHue TUAPO- U AHATKIIIIEPOKcHa0B. [loapoOdHOE paccMoTpeHue
mpouecca paJuallMOHHOTO OKHUCIIEHMsSI Ha IMpUMEpe MOJUAITUIICHA. 3aBUCHUMOCTb CKOpPOCTH
OKHCJIEHUS OT paCTBOPUMOCTH U T'a30NIPOHULIAEMOCTH.

dakTopsl, BiHsIONME HAa YQPEKTUBHOCTh OKUCICHUS: 1) aMmopdHbIe 00JaCTH MOIUMEDPA;
2) TonmuHa 00pa3la M PHIXJIIOCTh MHKPOCTPYKTYPHI; 3) MOIIHOCTH J03bI; 4) Temreparypa

146



okucnenus;, S5) nasnenue. llonstue o mmactudukaropax. IlocTpammanimoHHOE OKHUCIICHHE,
IIPUYMHBI €T0 BOSHUKHOBEHHUSI. [loHsITHE 00 aHTHOKCHIaHTAaX.

2.3. VI3meHeHue pU3n4ecKuX CBOMCTB MOJIMMEPOB B PE3YNbTaTe 00TyUCHHS

V3meHeHne »HIEKTPUYECKMX CBOWCTB MoJiuMepoB npu oOmydenuu. llonsrtue o
pavallMOHHONW  3JEKTPONPOBOAHOCTH. VIMmynbcHas paAvallMOHHAS —AJIEKTPOIPOBOIHOCTD
(MrHOBeHHasT M 3aJiep)KaHHas). 3aBUCHUMOCTb PpAJUAlMOHHOM 3JEKTPONPOBOJHOCTH OT
MOIIIHOCTH J103bl. [IprMeHeHrne NoauMepoB, U3MEHSIOIIUX AIEKTPOIPOBOAHOCTh, B TEXHHUKE.

2.4. VI3aMeHeHue MeXaHMYECKUX CBOMCTB MOJIMMEPOB MpU OOITyUeHUN

Bo3spacranue Moayist ynpyroctu npu CUIMBaHUU. YBEJIMYEHHE CKOPOCTH MOJI3Y4ECTH MPU
BO3JICHICTBUM  HMOHU3UpYIOUIEro u3iaydeHus. CHUXKEHHE JJIUTENbHOM IPOYHOCTH WU
JOJITOBEYHOCTU NPHU OOJyYEHHH. YBEJIWYEHHE U YMEHbIIEHUE CTENEHH KPUCTAIIMYHOCTH IpPU
BO3JIEHCTBUU paauauuu. TepMmoycaxuparouuecss Marepuaisl. [lonarue 06 «3ddexre mamsaTu»
Ui TIOJMMEPOB WJIM CTPEMJIEHME BOCCTAHOBUTH HUCXOJIHYIO (OPMY H3-3a HPOCTPaHCTBEHHOM
CETKH B CTPYKType nojumepa. [IpumeHenne 3Toro cBoiicTBa B NPOMBIIIEHHOCTH.

2.5. PagqmannoHHas CTOMKOCTB MTOJIMMEPOB

3aBUCUMOCTb PAJUAIIMOHHON CTOMKOCTH OT MPUPOABI IMOJIUMEpa, €ro XUMHUYECKOU
cTpykTyphl. Crektpel DIIP cTaOuian3upoBaHHBIX 3J€KTPOHOB OT J03bl M3IydeHus. [ 'nbenb
CTaOMJIM3UPOBAHHBIX 3JEKTPOHOB IMpH pasorpese. llpupona 3JIEKTPOHHBIX  JIOBYLIEK.
Pannanuonnas 3amurta. AHTHpaabl U MX NMpPUMEHEHHE. 3allluTa Tuna «ryOKku». 3amura Tuna
«GKEPTBBI».

2.6. PaguannonHas crepuin3anus

Pagnanuonnas oOpaGoTka B MNUIIEBOW M MHUKPOOMOJIOTMYECKON IPOMBIIIEHHOCTH.
Pamnanuss B cenbckoM  Xo3siicTBe. PaauanuonHas crepwinzanus MenoOOpyAOBaHUS U
MEIUIMHCKUX npenaparoB. KpaTkas cpaBHUTENIbHAs XapaKTEpUCTHKAa METOJa paJualuOHHON
CTepUJIM3aLUU U CPAaBHEHUE C JPYTUMU METOIaMHU.

2.7. PaqnannoHHas XuMHs KOHCTPYKIIMOHHBIX MaT€pUaIOB

[Ipupona nedexToB KpUCTAIMYECKOW pEIETKH (BakaHCHM, AaTOMbl BHEJIPEHMS,
JUCIIOKAllMU, LIEHTPbl OKpacku). JlepekTbl KpUCTauIMYecKoil peméTKky, BO3HUKAIOIIME MpU
NEUCTBUM HWOHU3HUPYIOMIEro wu3iaydeHuss ¢ paziauuabiMua  JIIID. OcHOBHBIE MeEXaHU3MBI
paguanMOHHBIX  NOBPEXKACHMM  TBEPHOro  Teina.  XapakTepUCTUKUM  TBEPAOrO  Tea,
YyBCTBUTEJIbHBIE K MOBPEXKJAIOLIEMY ACHCTBUIO pajaualuu (TEIJIOBbIE, 3JIEKTPOMAarHUTHBIE,
ontuyeckue u T.7.). [lepeHOC sHEpruu Mo KpUCTAIUIMUECKON peIIETKe (MUrpalus 3KCUTOHOB).
Pagnanyonssie 3¢ dexTsl B TBEPABIX OPraHUYECKUX U HEOPTAHUYECKUX COEAUHEHUAX. DPdeKT
KJIeTKH. Pannonus TBEpABIX HUTPUTOB U NEPXIOPATOB. PaquanuoHHbIA FeTEPOreHHBIM KaTalIn3.
Bnusinue uznydyenust Ha agcopOLMIO U KUHETUKY PACTBOPEHHUSL.

4. O0beM yueOHOH THCHMILTHHBI

B yue6HOi paGoTI B 3auernrix | B akagem.
eIMHUIIAX yacax
OO0masi Tpy10€eMKOCTb AUCIHUNIJIMHBI 3 108
AyIUTOpPHBbIE 3aHATHS: 1,33 48
Jlexuuu (JIek) 0,45 16
[IpaxTuueckue 3anstus (113) 0,90 32
CamocrositesbHast padora (CP) 1,67 60
[ToarotoBka K KOHTPOJIBLHBIM paboTam 0,8 30
CaMocTosATEeT HOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 0,4 15
Jlpyrue BUibl CaMOCTOSATENbHON pabOThI 0,4 15
Bua konTpoas: Dx3ameH 1,00 36
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Bun yuebnoit paboTsl Be;i?{eg:;;x Bq::;:;g:.
OO0uasi Tpy10€eMKOCTb AUCHUNIJIMHBI 3 81
AyIUTOpPHBbIE 3aHATHS: 1,33 36
Jlexuuu (JIek) 0,45 12
[Ipaxtuueckue 3ansatus (113) 0,90 24
CamocrositesabHas padora (CP) 1,67 45
[ToaroToBka K KOHTPOJIBLHBIM paboTam 0,8 22
CamMocTosATEeT HOE U3YUECHUE PA3/ICTIOB JUCITUTIIIHBI 0,4 11
Jlpyrue BUJibl cCaMOCTOATEIBHON PabOThI 0,4 11
Bua konTpoas: Dx3ameH 1,00 27

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«Paguaumonnas ouosorus» (b1.B.J1B.5.02)

1. leab AUCHUIIMHBI — O3HAKOMJIEHHE OYIYyUIUMX CHELMAIUCTOB C IMpEBpalllEeHUsIMU
OMOJIOTMYECKH BaXKHBIX MOJIEKYJ B pe3yslbTarTe JACUCTBUS HOHU3UPYIOUIETO W3JIy4eHUs U
peaxkuuio opraHu3Ma Ha 3T BO3JEHCTBHUSL.

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

0b1a0amsb CIETYIONTUMHA KOMIICTCHITUSIMU

- BJIaJIETh OCHOBHBIMM METOJAMHM, CIIOCOOAMH M CpEACTBAMM MOJIYYEHMS, XPaHEHUS,
nepepadboTku UH(pOpMALMU, UMEET HaBbIKK PabOThI C KOMIIBIOTEPOM KaK CPEJICTBOM YIPaBIICHUS
unpopmanueii (OIIK-5).

- yMEeT WHCHOJIb30BaTh JEWUCTBYyOIIME poccuiickue «HopMmsl pannannoHHON
0€30MacHOCTH» U JPyrue HOPMaTHBHBIE JOKYMEHTHl B 00JacTH paJMallMOHHOM W sIEpHOMU
6e3onacuoctu (I1K-13);

- cmnoco0eH K 0e30macHOMY WIPOBEACHHUIO, KOHTPOJIIO, YCOBEPIICHCTBOBAHUIO U
pa3paboTke paiualuOHHO-XUMUYECKUX TEXHOJIOTUYECKUX IPOLECCOB C MOJIYYEHUEM HOBBIX WU
MOAU(PUIMPOBAHHBIX MaTEPHAIOB C yiydiieHHbIMU cBoricTBaMu (I1ICK-5.2).

3nams:

— OTJIMYUTENIbHbIE 0COOEHHOCTHU MPSIMOTO U KOCBEHHOI'O Pa/lnoJIn3a;

— OCHOBHBIE 3aKOHOMEpPHOCTHU pPaJHO0JIM3a BOJHBIX PAaCTBOPOB OHOIOJIMMEPOB U HX

COCTaBJIAIOIINX KOMIIOHEHTOB;

— OCHOBBI PaInOOMOJIOTHUHN KIIETKU U 1IEIOCTHOTO OPraHu3Ma;

— B3aUMOCBS3b MEXY CTPYKTYPOU U 3(HEKTUBHOCTHIO PATUOIPOTEKTOPOB.

Ymemo:

— HCII0JIb30BaTh PaitoOUOIOrHUECKy0 HHPOPMALIUIO;

— OLEHHUTHh OCHOBHbIE IIYTH PaJUallMOHHO-XUMUYECKUX IPEBpaLICHII OMOMOJIEKYIT;

— MpPeAyoKUTh HAyYHO-000CHOBAHHBIN BHIOOP PaIUONIPOTEKTOPOB;

— chopMynupoBaTh IPUUMHBI PAIMOONOIOTMUECKOTO MapajoKca.

Braoemy:

— METOJaMHM aHaIu3a UHPOpMAIK paa0OHOIOTrHYECKUX IKCIIEPUMEHTOB.

3. Kpartkoe cogep:xaHue JUCUMILIHHBI

Mopnynb 1. BBenenue B painaliluoHHYO OHOJIOTHIO

1.1. Ilpeamet paamanmoHHOW Owosoruu. PamuanuonHass OMOJOTHS Kak CHEIHaTbHAs
obOnactb Ouosornu U xumMuu. PaauannonHas Ouodusuka u paguoOuosnorus. AKTyalbHOCTh
UCCIIEIOBAaHUSl OMOJIOTHYECKOrO JIEHCTBUS HMOHM3UPYIOIIMX u3nydyeHud. OcHOBHas 3ajgauda
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paguarmonHo Omodu3uku. OCHOBHOW paaroOMOIOru4YecKuil mapagokc. OCHOBHBIE STaIlbl
Pa3BUTHUA PAAUAIIMOHHON OMO(DU3HKHY.

1.2. YcrpoiictBo xuBoM KieTku. Kinerka — ocHOBHas eaununa xu3Hu. opmupoBaHue
KJIETOYHOM TE€OpUHU (MCTOPUYECKUH acreKT). MHOrooOpasue KiIeTok. J[Be CTyneHru opraHu3amuu
KJIETOK — MPOKAapUOTHYECKUE U dyKapuoThueckue. OCHOBHBbIE 3JeMeHThl KieTku. KiierouHas
MmemOpana. Ctpoenne. @Dynknuu. I[uromnasma. buoxumuuecknit coctaB. OCHOBHBIE
KOMIIOHEHTBI. DHJ0IUIa3MaTuyeckasi certb. Pubocombl. Murtoxonnpuu. Anmnapar [oyibaxi.
JImsocomblr. Ilmactuael. Bxmtouenus. Bakyonu. Knerounoe sapo. Sapo — Hocutens
reHetTuyeckoi wuHpopmanuu. SAnepHas MemOpana. XpomatuH. DyHKIUM sapa. SApBIIIKO.
Knetku npokapuot. OcHoBHbIE 25ieMeHThl. Knetounas crenka. XKryruku. Bopcunku. Kancyna.
Me3zocombl. Hyxneoun. OcoOEHHOCTH CTPOEHHUS JYKAPHUOTUYECKUX U MPOKAPUOTUYECKUX
KJIETOK.

1.3. IHK - Hocurenp renernueckod wuHpopManuu. CTpyKTypa XpOMOCOM.
AMUHOKHUCIIOTHl M HYKJIEOTH/IbI — KaK CTPYKTypHble enuHuipl 6enkoB u JJHK. Mcropuueckuit
acnekt cosganus Mmojenu crpoenus JJHK. PenTreHocTpyKkTypHBIN aHanu3 U peHTreHorpamma P.
OpankinuH. OtkpbiTHe cTpyktypbl JHK JIx. Yorconom m ®. Kpukom. Pemnukauus THK.
[TonykoHCEepBaTUBHBIN, KOHCEPBATUBHBIN, IUCIIEPCHBIM MEXaHU3M perumkamuu. Monens J[x.
Yorcona u @. Kpuka. ['enermueckuii kon. I'mmoreza I'. T'amoBa. OcHOBHBIE CBOMCTBa
reHeTHYecKoro koga. (OCOOEHHOCTH TE€HETHYECKOM CTPYKTYyphl MPOKAPUOTUYECKUX U
SYKapUOTHYECKHX KJIETOK. OkcrnepuMeHThl Oppa, Jlanuenu u 3epkia IO CpPaBHEHHUIO
Pasvo4yBCTBUTEIBHOCTH SApPa U LIUTOILIA3Mbl KJIETKH.

Monynb 2. PainaninoHHO-MHULIMMPOBAHHBIE PEAKIIMY OMOMOJIEKYI.

2.1. PagmanuoHHass XUMMsI YIJIEBOJOB. YTJEBOIbI, KiIaccuUKausg U (QYHKIHH.
CpoiicTBa M (YHKIIMHM BaXXHEUIIUX MOHO- M TOJIMCAaxapwuaoB. Pamnonn3 yrieBooB B CyXoM
COCTOSIHMM. Pasnonn3 BOJHBIX paCTBOPOB YIJIEBOIOB.

2.2. PagmanuoHHass XUMUS AMUHOKHUCIOT W TENTUIO0B. AMHUHOKHUCIOTHL Dusnko-
xuMudeckue cBorcTBa. Kimaccudukanus amuHoKucnoT. benku. OU3nko- XMMUYECKHE CBOMCTBA
u pynkuun 6enkoB. Knaccuduxanus. Paauonns aMUHOKUCIIOT U MENTUAOB B CYXOM COCTOSTHUH.
Panuonu3 BOJHBIX pacCTBOPOB aMUHOKUCIIOT U ENTHU/IOB.

2.3. PagnannoHHas XuUMUs JUNOUAOB M MOJCIMPYIOIIMX UX COCNMHEHMM. Jlummael ux
knaccudukanus. XKupsl U Bocka, Ouonornueckoe 3HaueHue. Dochomunuapl- KOMIIOHEHTHI
KJIETOYHBIX MeMOpaH. Pamuonu3 munuaoB W MoOAETUPYOMHNX HX coeauHeHu. [lemHoit
MEXaHU3M IEPEKHCHOIO OKUCIICHHUS.

2.4. PammanyoHHas XUMHS HYKJIEMHOBBIX KHCIOT M HUX KOMIIOHEHTOB. Panmonus
HYKJIEMHOBBIX KHCJIOT UM UX KOMIIOHEHTOB B CYXOM COCTOSIHMHU. Pajnmosin3 BOAHBIX PacTBOPOB
HYKJIEMHOBBIX KHCIIOT U UX KOMIIOHEHTOB.

Monyns 3. [lelicTBre HOHU3UPYIOLIETO U3ITYYEHUS HA KIIETKY U OpPTaHU3M.

3.1 JHK — uyBcTBUTENbHAs MHIEHb KieTKH. OcHOBHbIe THNbI noBpexaeHuit JJHK.
Onnonutensie pa3psiBbl JJHK. JIBynuressie paspeieel JJHK. Crnmusku JIHK -JIHK, JIHK -6emoxk.
[ToBpexxnenust ocHoBanuil. OcHoBHble MexaHu3Mbl penapanun JIHK. JlopemninkatuBHas
penapanusa. dotopeaktuBanus. Pemapanus oJHOHUTEBBIX Pa3pbhIBOB: CBEpXObICTpasi, ObicTpas,
MemieHHass (SOS-pemapanmsi). Okcum3uoHHas penapamnus. [locTperummkaTuBHas penaparus.
Penapanus nBynureBsix paspsisos JJTHK.

3.2 JleranpHoe JeCTBUE HMOHM3UpYIOIIMX  u3nydeHuid. Kierounas rubensb.
BorkuBaemocts kieTok. Kiaccuueckue paaunoOnoornueckue 3KCIepuMeHThl 0 OIPEIEICHUIO
BbUKMBaeMocTu. KpuBble «go3a -3¢dexr» - KpuBble BbDKMBaeMocTH. KoimuecTBEeHHbIE
XapaKTEPUCTUKU KPUBBIX BbDKHMBaeMOCTH. CpelHsis jeTajbHas 103a. PaquouyBCTBUTENBHOCTD.
@DopMBbl KPUBBIX BBKUBAEMOCTHU: SKCIIOHEHIIMAIHAs!, CUTMOUAHAas. Bkia npoueccos penapanuu
U PEIIUKALUU B PAIUOUYyBCTBUTEIBHOCTD KIETOK.

3.3MyrareHHoe JelCTBHE HMOHM3UPYIOIIUX W3IydeHui. OnpeneneHve MyTaluud U
myrareHe3a. PabGotel Jle ®puza u beitepunra. CrnoHTaHHble M MHAYLIUPOBAHHBbIE MYTAlLUH.
OTKpbITHE MYTareHHOTO AEMCTBUS MOHM3MpYROMMX u3nydeHuil. Paborer Hancona, Ménnepa,
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Hummepa, JIu. I'ennsle myrauuu (TouxoBbie). Tpansuuuu. TpancBepcuun. Myrtanuu casura
paMK{ CUMTHIBAHUS (JI€J€LMHM, WHCEPLUU OJHOTO OCHOBaHMs). XPOMOCOMHBIE MYTallUU
(ctpykrypusbie). Henemmu. Wucepruu. XpomocoMHble aOeppanuu (KOJbIla, JUIEHTPUKH,
¢bparmeHThl, TpaHcnokauuu). KonauuecTBeHHble XapakTepucTuku myrareHesa. Kpusble «io3a -
abdex» mist myrarere3a. CpaBHUTEIbHBIE YACTOTHl MHAYKIMH PA3JUYHBIX THUIIOB MYTAIIHil.
Mexanusm oOpaszoBanus myranuil. [IpemyranuoHHble MNOBpexJeHUs. BiusHue mnpoieccos
penapanuu u perunkanuu JIHK Ha myrarenes.

3.4 Monudukanus ydyeBoro nopaxenus. Kucimopoassiii agpdext. Bausnue BHemHuX
(bakTOpoB Ha paauMouyBCTBUTENBHOCTH KieToK. OnblT Tynes u Puna. Kucnoponusiii ¢ ¢exr.
AHOKCHSI ¥ THUIIOKCHS. YCIOBUS TMOJHOW peanm3anuu kuciopogHoro 3¢dekra. [Ipakruueckoe
[IPUMEHEHHE KHUCJIOPOJIHOTO a¢dexra: U3bICKaHUE CPEICTB, MOBBIIIAIOLTUX
PaMOPE3UCTEHTHOCTh OPraHU3MOB, JIydeBas Tepamusi OIyxosied. MexaHu3M peanusaluu
kuciaopoaHoro s¢dekra. Paguonus Boapl. 3aBUCUMOCTb BETMYMHBI KUCIOPOIHOrO 3ddexra ot
penapanMoHHOro craryca KieTku. Metoasl Moaudukanus paino4yBCTBUTEILHOCTU OpraHU3Ma
3a c4er KHCJIOPOJTHOTO s dexra. [Tounck XUMUYECKUX MOU(UKATOPOB
paauouyBcTBUTENbHOCTU.  Pammonporekropsl.  Wuponmnankunamunbsl.  Cepyconepikaniue
coenuHeHus.  IlepexBaTtuMku  cBOOOAHBIX  panukainoB. OcHOBHbIE  TpeOOBaHUSA K
paavonporekTopaM. MeXaHu3M 3alllUTHOrO JIEHCTBUS PagUONpPOTEKTOpPOoB. (OcoOEHHOCTH
NEUCTBUSL HEKOTOPHIX PaJUONPOTEKTOPOB HA pPa3jIMYHbIX YPOBHSAX OpraHu3aluul —
MOJIEKYJISIPHOM, KJIETOYHOM, OpraHU3MEHHOM. [IpaexTnueckoe UCIOJIb30BaHUE
paguoNpoOTEeKTOPOB B Hacrosimee  Bpems.  Pagmocencubunmsatopsl.  IIpumenenue
ParoCeHCUOUITN3aTOPOB B PAIUOTEPAIIH OITYyXOJIeH.

4. O0beM yueOHOMH THCHMTIIHHBI

B yue6HOi paGoTI B 3auetnrix | B akagem.
eIMHUIIAX yacax
OO0masi Tpy10€eMKOCTb AUCIHUNIJIMHBI 3 108
AyIUTOpPHBbIE 3aHATHS: 1,33 48
Jlexuuu (JIek) 0,45 16
[IpaxTueckue 3ansatus (113) 0,90 32
CamocrositeabHas padora (CP) 1,67 60
[ToaroToBka K KOHTPOJIBLHBIM paboTam 0,8 30
CamMocTosATEeT HOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 0,4 15
Jlpyrue BUibl CaMOCTOSATENbHON pabOThI 0,4 15
Bua konTpoas: Dx3ameH 1,00 36

Bun yuebnoit paboTsl Be;i?{eg::’;x Bq::;:;g:.
OO0masi Tpy10€eMKOCTb AUCIHUNIJIMHBI 3 81
AyIUTOpPHBbIE 3aHATHS: 1,33 36
Jlexmm (JIex) 0,45 12
[Ipaktuueckue 3ansatus (113) 0,90 24
CamocrositeabHas padora (CP) 1,67 45
[ToarotoBka K KOHTPOJBHBIM paboTam 0,8 22
CamMocTosATEeT HOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 0,4 11
Jlpyrue BUipl cCaMOCTOSATENbHON pabOThI 0,4 11
Bua konTpoas: Dx3ameH 1,00 27
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AHHOTanus padoyeil NPOrpaMMsbl JUCHUILIMHBI
«MopnesimpoBaHue XMMHKO-TEXHOJIOTHYeCKUX
MPOLECCOB B TEXHOJIOTMH MATEPHAJIOB coBpeMeHHO# 3HepreTukmw» (b1.B./[B.06.01)

1. Heap mMcUMNUIMHBI: TOJY4YEHHE CTYACHTAMU-CHEIUAINCTaMU 3HAaHUKW B oOnactu
KOMITBIOTEPHOTO MOJIETTMPOBAHUS XMMUKO-TEXHOJIOTUYECKUX IIPOLECCOB C IPUMEHEHUEM
COBPEMEHHBIX CUCTEM KOMIIBIOTEpHOU MaremaTuku, B yacTHOCTU MATLAB u VBA, a takxke
pHoOpeTeHne MMM MPaKTUYECKUX HAaBBIKOB pa3pabOTKU JTaHHBIX KOMIIBIOTEPHBIX MOJENEH ¢
OJIHOBPEMEHHBIM PELICHUEM 3a/1a4 CTPYKTYPHOU U IapaMeTpUuecKON UIEHTU(UKALINH.

2. B pesyabrare oCBOECHHMSI JMCHUILIMHBI O0y4YalUWiici 10 Mporpamme
CHEeNMAIUTETA JOJIKEeH:

0b1a0amsb CIETYIONUMHA KOMIICTCHITUSIMU:

- CHOCOOHOCTBIO MCHOJIb30BaTh METO/Ibl MaTEMATHUECKOTO MOJIEIMPOBAHUS OTJEIIbHBIX
CTaZuil M BCEro TEXHOJOTMYECKOTO Ipolecca, K IMPOBEACHUI0 TEOPETHYECKOro aHaliu3a U
AKCIEPUMEHTAJIbHOM npoBepke afnekBaTHocTH Mozenu (OIIK-3);

— NPou3B00CMEEHHO-MEXHOTI02UUECKAS OesIMENbHOCMb.

— CIOCOOHOCTBIO K  peHIeHHI0 Mpo(eCCHOHAIbHBIX  IMPOU3BOJCTBEHHBIX  3ajady,
BKJIIOUAIOLIUX  Pa3pabOTKy  HOPM  BBIPAaOOTKM W TEXHOJIOTMYECKUX  HOPMATHBOB
pacxo/J0OBaHUS ChIPbsl, MATE€PUAJIOB U HSHEPreTHMYECKUX 3aTpart, COBEPLICHCTBOBAHNE
KOHTpOJIs TexXHOIorndeckoro mporecca (11K-2);

— CIIOCOOHOCTHIO AHAJIM3UPOBATh  TEXHOJOIMUECKUH  IPOLECC, BBIABIATH  €ro
HEJ0CTaTKU U pa3padaTbiBaTh MEPONPUITUS 110 ero coBepiieHcTBoBaHuIo (11K-3);

— CIIOCOOHOCTHIO MPUHUMATh KOHKPETHOE TEXHHUYECKOE PEIIEHHE C YYETOM OXPaHbI
TpyZa, paAuallMOHHON 6e30MacHOCTH M 0XpaHbl okpyxaromen cpensl (11K-4);

— CIIOCOOHOCTBIO K aHAJIM3y CHUCTEM aBTOMAaTHU3allud IPOU3BOJCTBA U pa3paboTKe
MeponpHsaTHil o ux coepuieHcTBoBaHUO (I[1K-5);

— HAYYHO-UCCNIe008AMENbCKAS 0eAMENbHOCb!

— CIOCOOHOCTBIO K  pa3pabdoTKe IUIAaHOB M IPOrpaMM  IPOBENEHUS  HAay4dHO-
HCCIIEIOBATENIbCKUX pa3pabOTOK, BBIOOPY METOJOB M CpeacTB pemieHusi HoBbIX 3amad (I1K-
9);

— CIIOCOOHOCTBIO CaMOCTOSITENIbHO BBIMOJIHATH MCCJIENOBAHUSA C  MCIOJIb30BaHUEM
COBPEMEHHOM  ammapaTypel ¥ METOJOB  HCCleIoBaHuUS B  oOnactu  OOBEKTOB
npodeccuoHaIbHON  AESTEIbHOCTH, MPOBOJAUTH KOPPEKTHYIO 00paboOTKy pe3yibTaToB H
yCTaHaBIIMBATh afiekBaTHOCTH Mojeinel (I1K-10);

— TOTOBHOCTBIO HCIOJb30BaTh METO/bl OLIEHKM pUCKAa U pa3pabarbiBaTh MeEpbl 10
obecrieueHn0  0€30MAaCHOCTH  pa3pabaThIBa€MbIX  HOBBIX  TEXHOJOTHH  oOparieHus ¢
oObvekTamu npodeccruonanbHon aestenpbHocTH (I1IK-11);

— CIIOCOOHOCTBIO IPEICTABISITh PE3yJAbTaThl HCCIEIOBAaHUS B (opMax OTUYETOB,
pedeparoB, mnyOnukanuid U OyOJIMYHBIX  OOCYXKIEHHMH, CHOCOOHOCTH (POPMYIUPOBATH
MIPaKTUYECKHE PEKOMEHJIAIMU 10 UCIOJb30BAaHUIO PE3YJIbTaTOB HayuHbIX ucciaepoBanuid (I1K-
12);

— NPOeKmHas 0esmenbHOCb.

— CIIOCOOHOCTBHIO K MPOBEICHUIO aHAIN3a TEXHUYECKUX 33JaHUN HA MPOEKTUPOBAHUE U
IIPOEKTOB C YYE€TOM CYIIECTBYIOLIErO0 MEXKIYHAPOJHOIO M HALMOHAJIBHOTO SIEPHOTO
3akoHoaarenbcTBa (I1K-18);

— CIIOCOOHOCTBIO K IPOBEIEHUIO NATEHTHBIX HCCIEIOBAaHUM C IeJbi0 00ecrnedeHus
MAaTEHTHON YMCTOTHI HOBBIX NMPOoeKTHHIX pemenuii (I1K-19);

— CIIOCOOHOCTBHIO K pa3pabOTKe HOBBIX TEXHOJOTMYECKUX CXEM Ha OCHOBE PE3yJbTaTOB
Hay4HO-uccaenoBaTenbckux padoT (I1K-20);

— CIIOCOOHOCTHIO MCMOJIB30BaTh CPEACTBA aBTOMATH3ALMK IPU MOATOTOBKE MPOEKTHOM
nokymenTauu (I1IK-21).

3namo
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— METOJAbl IMOCTPOCHHSI AMIUPUYECKUX (BEPOSTHOCTHO-CTATUCTUUECKUX) U (pU3MKO-
XUMHUYECKUX (TEOPETUUECKUX) MOJIETIEH XUMUKO-TEXHOJIOTHYECKUX ITPOLIECCOB;
— MeToAbl UACHTU(DUKAIIMK MAaTEeMaTHUYECKUX OMHUCAHUN TEXHOJIOIMYECKUX MPOLECCOB
Ha OCHOBE KCIEPUMEHTAJIbHBIX TaHHBIX;
— METOAbl ONTHUMM3ALMH XUMHKO-TEXHOJIOTMUECKUX IIPOLECCOB C€ IMPUMEHEHUEM
SMIUPUYECKUX U/ MU (PU3UKO-XUMHUECKUX MOJEIIEH;
Ymemo
MPUMEHSITh HW3BECTHBIE METO/bl BBIYUCIUTENbHON MaTEeMaTUKd U MaTeMaTU4YeCKOM
CTaTUCTUKH JUIsl PEIICHUs KOHKPETHBIX 3a/Jay pacyera, MOACIUPOBAHUSA, UACHTU(DUKALUHU U
ONTUMM3ALMK MPU HUCCIETOBAHUH, MPOEKTUPOBAHUU U YNPABICHUHU MPOLECCAMH XUMHUYECKON
TEXHOJIOTUH, a TaKKe€ YMETh MWCIIOJIb30BaTh B CBOEM MPAKTHUUECKOW JEATENbHOCTH IS
JNOCTHKEHUS 3TUX 11eJIel U3BECTHBIE AKEThl MPUKIAIHBIX IPOrPAMM.
Braoemyo
METO/IaMU MAaTE€MaTH4YeCKOW CTAaTUCTHKU Ji1 O0O0pabOTKH pe3ylbTaTOB aKTUBHBIX MU
MACCUBHBIX SKCIIEPUMEHTOB, a TAKK€ METOJaMU BbIUHCIUTEIbHON MaTeMaTUKH JJIs pa3paboTKu
U pealin3aliy Ha KOMIIBIOTEPAX aJITOPUTMOB MOJICIMPOBAHUS, UACHTU(DUKALIMYA U ONITUMU3ALINN
XUMHKO-TEXHOJIOTHYECKHX ITPOLIECCOB.
3. Kpartkoe cogep:xaHue JUCHMILIHHbI
3.1. OcHOBHbIE MPUHIMUIIBI KOMIIBIOTEPHOIO MOJEITUPOBAHUS XUMUKO-TEXHOIOTHYECKUX
nporeccoB (XTII). Maremarudeckue SMIUPHYECKHE U MaTeMaTHUECKHE (U3HKO-XUMUUYECKUE
MOJZENUM U KOMIBIOTEPHOE MoOJenupoBaHue. JleTepMUHUPOBAHHBIE U  BEPOSITHOCTHBIE
MaTemMaTudeckue Mojienu. [IpumeneHre MeTo0J0TuU CUCTEMHOTO aHaIu3a Juls pelieH s 3a1a4
MozaenupoBaHus. I[IpuMeHeHHe NpUHLMIIA «UYEPHOTO SIIUKa» I[pU MaTeMaTHYEeCKOM
MOJENUPOBAHNUU. ABTOMATU3UPOBAHHBIE CUCTEMbI MPUKIAAHONW nHpopMaTuku. Mepapxuueckas
CTPYKTypa XUMUYECKHUX MPOU3BOJCTB M HUX MareMaTudyeckux wmojenei. I[Ipumenenue
KOMIIBPIOTEPHBIX MOJIEJIeH XMMHUYECKUX IPOIECCOB JUId aHajiu3a, ONTHUMU3AIMM M CHHTE3a
XUMHKO-TEXHOJIOTHYECKUX cUcTeM. OCHOBHbIE MPHEMbl MAaTEMaTH4YE€CKOIO MOJETUPOBAHUSA:
SMIUPUUYECKUHN, CTPYKTYPHBIA ((U3HKO-XMMHUYECKUNH) U KOMOMHHUPOBAHHBIN (TEOPETUUYECKUIN).
[TocTpoenne cTaTU4YECKUX U JUHAMUYECKHX Mojeneil. Pemenue npsmMsix 3agad. [IpoekTHbI 1
MMOBEPOYHBIN (OLIEHOYHBIN) pacueT mpoieccoB. Pemenne obpatHbix 3anad. [lapamerpuyeckas u
CTPYKTypHasi HJICHTHU(PUKALUs MaTeMAaTUYECKUX Mojeiei. YCTaHOBJEHHE aJeKBAaTHOCTU
MaremMaTHdeckux  Mojeneil. Crpareruss NpPOBEINEHMS]  PACUECTHBIX  HCCIENOBAaHUN U
KOMITBIOTEPHOTO MOJAEITUPOBAHNUS PEATILHBIX IIPOLIECCOB.

3.2 IlocTpoeHne SMIUPUUYECKUX MOICIICH:

—  @opMyNnHMpOBKa 33Jja4uy allllPOKCUMALIMK JAHHBIX JUI ONUCAHUS KCIIEPUMEHTAIbHbIX
3aBUCHMOCTEN M IOJIyYEHMS SMIIMPUYECKUX MOJEJIEH MpoueccoB. Buasl kpurepues
annpokcuManuu. Kpurepuil MeToa HaMMEHbIIUMX — KBajapaToB. Pemenue 3agaun
anmnpoKCUMAallMU JUISl HEJIMHEMHbIX M JIMHEMHBIX IO IapaMerpaMm MOJENeH.
MatpuyHass ~ GopMyaupoBKa  3aJauyd  ANOpOKCUMaluu. AHAJIUTUYECKUH U
QITOPUTMUYECKUI MOAXOJIBI Ul PELIEHUS 3a7a4y allpOKCUMAIUK Ul JTUHEHHBIX U
JIMHEapU30BaHHbBIX MOJIETICH METOJOM HauMEHBIINX KBAJPaTOB;

— 3aKOH HOpPMaJbHOTO pACHpENesIeHUs JJsl BEKTOPHBIX CIy4yalHBIX BEJIMYUHBI U
ONpEJeNICHNe MX YHUCIOBBIX XapaKTEPUCTHK. MareMaTH4YeCKoe OXXKHUJAaHUE U
JUCHEpPCUsl I BEKTOPHBIX  CIy4YalHBIX  BEJIMYMH. JIUCIEPCHUOHHBIA U
KOppeNsUUMOHHbIN  aHanmu3. lloHaTus  gucnmepcun  BOCHPOM3BOAMMOCTH U
aJIeKBaTHOCTH, a TakKXKe OcCTaToyHou aucnepcuu. OnpeneneHrne BbIOOPOUHBIX
KO3 (UIMEHTOB KOppensuuu U Kod(hdulMeHTa MHOKECTBEHHON KOPpEJSLUU.
CraTtucTUueckuil MOAXOJ K  OMNpEAeiIeHHI0 OHMIMOOK Y MOTPEIIHOCTeH B
AKCIEPUMEHTAJIbHBIX TOUKAX U3MEPEHU;

— PpEerpeccCMOHHBIH W KOPPEISLUMOHHBIM aHalu3 s HOCTPOCHHS] SMIMPUUYECKUX
Mo/iesiell Ha OCHOBE JJaHHBIX MAaCCUBHOIO 3KcrepuMeHTa. [IoHATHS QyHKIUU OTKIMKA
u (akTopoB. OCHOBHBIE JOMYIIEHUSI PETPECCHOHHOTO U KOPPEJSLMOHHOIO aHaIu3a.
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Kpurepuu nposepku ogHOpoiHOCTH qucnepcuid. Beibop Buaa ypaBHeHMi perpeccun,
a Takke omnpeaeneHue KodQPUIMEHTOB perpeccud U UX 3HAYUMOCTH C
ucnosib3oBanueM kpurepusi Crbrogenta. llponenypa wuckitoueHHs HE3HAUMMBbBIX
ko3¢ punmenToB perpeccun. Onpeaesnenre aeKBaTHOCTH PErPECCUOHHBIX MOJIENEH ¢
IIOMOIIIBIO KpuTepus Puniepa;

— OCHOBHBIE TIOJIO)KEHHS TEOpUHM IUIaHUpoBaHUS HKkcnepuMeHToB (I):  momHbIN
¢dakropubiii skcriepumeHT ([IPD) m obOpaboTka ero pe3ynbraroB. ONTHUMalbHBIE
CBOMCTBA MATpHIlbl IUIAHUPOBAHMSI U CBOICTBO OpPTOTOHAIBHOCTH. OrlpeneneHue
K03 (ULMEeHTOB MoJeNed, UX 3HAUMMOCTH U NpPOBEpKa a/IeKBaTHOCTU YpPaBHEHHUS
perpeccun. CBONCTBO POTATA0CIBHOCTH MOJTHOTO (PaKTOPHOTO IKCIIEPUMEHTA;

— OCHOBHBIE TOJIOKEHMSI TEOpUM IUTaHupoBaHus 3kcriepuMeHToB (II): opToronanbHbIN
HEeHTpaJdbHbIM KoMno3uoHHbli ian (OLIKII) skcnepumenTtoB u oOpaboTka ero
pedynpraToB. OOecnedeHrne OpPTOTOHAJBHOCTH  MAaTPHIBl  IUIAHUPOBAHUA U
oTmpe/iefieHue BEIUYUHBI 3BE€3HOTO Mieda. Omnpenenenre KOIPHUIUEHTOB MOJENH,
UX 3HAYUMOCTM U OLEHKa aJeKBaTHOCTU  YypaBHEHMsI perpeccuu. PacuetrHoe
BBIYMCIIEHUE KOOPANHAT TOYKU ONTUMYyMa (IKCTPEMYMA);

— ONTUMU3ALUS IKCIEPUMEHTAJIBHBIX HCCIEA0BAHUN C IpUMEHEeHHeM MmeTtona bokca-
Bunbcona.  OcHOBHbIE  MOAXOJAbl K  ONTUMHU3ALUU  AKCHEPUMEHTAIbHbIX
UCCIIEI0OBaHUMN. DKCIEPUMEHTaIbHO-CTaTUCTUYECKUI MeTol. CTpaTerusi IBMKEHHS K
onTUMyMy LeneBoil ¢GyHkuMM (QYHKUIMM  OTKIMKA) TPaJUEHTHBIM METOJIOM.
Kpurtepun noctmwxeHuss «o4TH CTAMOHApHOW 0OJacTH» M METOJbl YTOYHEHHS
MOJIOKEHUSI ONTUMAJILHOM TOUKH B (JaKTOPHOM IPOCTPAHCTBE.

[TocTpoenune pU3NKO-XUMUUECKHX MOIETIEH:

— 9JTambl MaTeMaTUyeckoro mojenupoBaHus. dopMmynupoBKa TuUNoOTE3, MOCTPOCHUE
MaTeMaTHYECKOro OINUCaHus, pa3paboTKa MOJIEIUPYIOLIEro ajlfOpUTMa, MpOBEpKa
a/IeKBaTHOCTU MOJIEJIM U WACHTHU(PHUKAIUS UX 1apaMeTPOB, PaCUETHbIE UCCIIEJOBAHUS
(BBIYMCIIUTEIBHBIN SKCIIEPUMEHT);

— COCTaBJI€HHME CHCTEM YpPaBHEHUH MaTeMaTUYECKOTO OIUCAHHUS IPOLIECCOB U
pazpaboTka (BHIOOp) aITOPUTMOB WX peIICHUS. BIOYHBIN TPUHIMI TOCTPOEHUS
CTPYKTYPHBIX MaTeMaThueckux wmojeneid. (OO00OImeHHOe ONHCaHWe JIBUKCHHS
NOTOKOB (a3 B ammaparax ¢ TOMOMIbIO TUAPOJMHAMUYECKUX MOJeNeH,
YUUTBHIBAIOUIMX COCPEIOTOUYEHHBIE M paclpefiesIeHHble HCTOYHUMKHU BElIecTBa U
SHepruu (TemoThl). JIokanbHbIe HHTEHCUBHOCTH HCTOYHUKOB BEILIECTBA U TEIUIOTHI B
MOTOKAaX, COOTBETCTBYIOUIME  Pa3IUYHBIM  (PU3UKO-XUMHUYECKMX  IIpOLieccaM.
OCHOBHBIE TUIIBI YPAaBHEHUN MAaTEMaTUYECKOTO ONKCAHUS XUMUKO-TEXHOJOTUYECKUX
MIPOLIECCOB — KOHEUHbIE, OOBIKHOBEHHbIE AU PepeHLnanbHble U AuddepeHuanbHbIe
YpaBHEHHUS B YACTHBIX MPOU3BOIHBIX;

— MAaTeMaTU4YeCKOE€ MOJICIMpPOBAaHUE CTAllMOHAPHBIX M JUHAMHYECKUX PEKUMOB
TUIPaBIMYECKUX MPOLIECCOB B TPYOONPOBOAHBIX CHUCTEMaxX, TIjo0OaibHblE W
JEKOMIIO3UIIMOHHBIE METO/Ibl PEIIECHUsI CHCTEM HEJIMHEWHBIX ypaBHEHHH, a Takke
SBHbIE W HESBHBIE METOJbl UHCICHHOTO pELIEHUS CHUCTEM OOBIKHOBEHHBIX
mudpdepeHunanbHblXx  ypaBHeHH. CocTaBieHHE ypaBHEHUH MaTeMaTHUYeCKOTro
onucanus mnponecca. llocTpoeHne HHPOPMAIMOHHBIX MATPHUL] MaTeMaTHYECKHX
Mozenel g BeIOOpa OOIIEro aaropuTMa peuieHusi — MOJSIUPYIOLIEro ajllrOpUuTMa.
Peanuzanus QITOPUTMOB ~ pEHIEHHs] ~ HEJUHEHHBIX M OOBIKHOBEHHBIX
muddepeHnnanbHbIX  ypaBHeHH. Omnucanue cranmuoHapHbIX pexuMoB XTII ¢
IIPUMEHEHUEM CHUCTEM JIMHEHMHBIX W HEIWHEWHBIX YypaBHEHHU. HMrepannoHHbIe
anropuTtmsl peunieHus. [IpumMeHeHHe MeETONOB NpOCThIX HrTepauuid n HproToHa-
Padcona st momyuenus pemenus. IlpoGiema cxoaumocTw mpolecca peleHusl.
JIeKOMIIO3UIIMOHHBIM METOJl PELICHHs] CJOXKHBIX CHCTEM KOHEUHBIX YpaBHEHHM.
[TocTpoenue uH-POPMAMOHHON MATpUIbl JJIs BhIOOpa ONTUMAIBHOIO AJITOPUTMA
pemienus 3anaud. [loHsiTue *kecTkocTu cucteM auddepeHIHalbHbIX YpaBHEHUH U
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KPUTEPUHU JKECTKOCTH. SIBHBIE (ObICTpBIE) U HESIBHBIE (MEICHHbBIE) METObI PEIIECHUS.
Mertopl nepBoro (Meros Diinepa), BToporo ( MOAU(PHUIMPOBAHHBIE METOIbI Diliepa)
u yeTBeproro nopsizka ( meron Pynre-Kyrra). OueHka TOYHOCTH METOJIOB — OLIMOO0K
yceuenus. [lepexoanble OIMOKM U OWIMOKM OKPYIJIEHUS IMPH YHUCICHHOM
UHTErpupoBaHun  auddepeHuuanbHblx  ypaBHeHHH. CrocoObl  obOecriedeHust
CXOAMMOCTU pelleHus 3aaaud. IIpuMeHeHue HEesSBHBIX METOJOB i pELICHUS
KECTKUX  cucteM  JauddepeHuHanbHbIX  ypaBHeHuUd.  OmnpeneneHus — mara
MHTErpUPOBaHUs UTEpalMOHHbIM MeTosoM. MetonoB Kpanka-Huxonbcona (meron
Tpanenuii);

MaTeMaTU4YeCKOE€  MOJEIMPOBAHHWE  CTAlMOHAPHBIX  PEKUMOB  IPOLIECCOB
TeIvioneperayd B IJIACTUHYATBIX U 3MEEBHUKOBBIX  TEIJIOOOMEHHUKAX.
MaremaTuueckoe OINUCAaHHE IPOLECCOB C IMPUMEHEHHUEM MOJEIeH HeanbHOro
CMEIIEHHUs M BbITECHEHUs. BpiOop u rpaduyeckoe NpeacTaBICHHUE aITOPUTMOB
peuieHus. [IpuMeHeHne CTaHIAPTHBIX METOJOB BBIYMCIUTEIBLHOW MAaTEMaTUKU JUIsS
pelIeHus 3a/1ay;

MaTeMaTU4YEeCKOE€  MOJEJIIMPOBAHME  CTAIMOHAPHBIX  PEXKHMOB IIPOLIECCOB
TEIUIoNEepeiayd B MPSMOTOYHBIX U IMPOTUBOTOYHBIX TPYOUaThIX TEMJIOOOMEHHUKOB,
pemienne 3amaun  Komm u  KpaeBOW 3aauyd INpPU HHTEIPUPOBAHUU CHCTEM
OObIKHOBEHHBIX U depeHInalbHbIX ypaBHeHUNW.  Maremaruueckoe OINMCaHHe
MIPOLIECCOB C IPHUMEHEHUEM MOJEJeil HaealbHOro BhITeCHEHUs. Perienue 3amauun
Kommn wm xpaeBoi 3amaum. IlpeacraBieHue airopuTMOB BBIYMCICHUN B BUIE
MH(OPMALIMOHHOW MAaTpUIbl CUCTEMbl YpaBHEHUN MaTeMaTU4YEeCKOro OMHCAHUSA U
Onok-cxeM pacueroB. Matematuueckoe onucanue XTIl ¢ nmpumeHeHueM cucrem
OOBIKHOBEHHBIX AU PepeHInanbHbIX  ypaBHeHMH. Onucanue OOBEKTOB ¢
pacnpeieieHHBIMU B IPOCTpaHCTBE mapameTpaMu. DopMylnpoBKa HayalbHBIX U
KpaeBbIX YCIOBUHM 3ahad pemeHusd. YuciaeHHbld airoputMm l-ro nopsanka s
pemienus 3axaun Komu. Meton «ipucTpenkm» s pelieHns KpaeBoOH 3a/1a4H;
MaTeMaTH4ECKOe MOJICIMPOBAHUE CTALIMOHAPHBIX PEXUMOB IPOIIECCOB B PEAKTOPax C
Memankoid. OnucaHue MHUKPOKMHETHMYECKHX  3aKOHOMEPHOCTEM  MpOTEKaHHs
MIPOM3BOJIHBIX  CJIOXHBIX  XMMHMUYECKHX peakluil B KuAkod  dasze s
MHOTOKOMIIOHEHTHBIX cucTeM. OrmnpezeneHue KIYEBbIX KOMIIOHEHTOB CIIOKHBIX
XMMHUYECKUX PpEaKUMH ¢ NPUMEHEHHEM METOJIOB JIMHEHHOW anreOpbl - pPaHroB
MaTpHIl CTEXUOMETPUUECKUX Ko3(PuuneHToB peakuuu. Maremaruyeckoe onucaHue
pEaKTOpHOTO IIpoliecca ¢ pyOamKol JuIsi HPOU3BOJBHOM CXEMbl MNPOTEKAHUS
XMUMHUYECKOM peakuuu. BpiOop aaroputMoB pelieHus 3ajjadyd C HpPUMEHEHUEM
MH(OPMALIMOHHONW MAaTpUIbl CUCTEMbl YPaBHEHUN MaTeMaTU4YEeCKOro OINHCAHUSA U
[IPEJICTaBJICHMS alTOPUTMA PELICHUS ¢ TIOMOIIbIO OJI0K-CXEMbI pacueTa Mpoliecca;
MaTeMaTU4YEeCKOE MOJEIMPOBAHNE HECTAl[MOHAPHBIX PEXUMOB IPOLECCOB B
peakTopax C MemaJkod. MaremaTuueckass IOCTaHOBKA 3aJayd JUIsl PEaKLHUH C
MPOU3BOJIBHOM CTEXHOMETpUYECKOU cxemoil. @opmynupoBka 3amaun Ko — 3agauun
C HayaJbHBIMU YCIOBHUSIMH. Pa3HOCTHOE MpelCTaBi€HHE CUCTEMBbI OOBIKHOBEHHBIX
mudpdepeHuranbHbix ypaBHeHud. Iloctpoenune wuHOOpMALMOHHOW MaTpHUIBL JUIS
BbIOOpa airoputMa penieHus. I'papuueckoe MpeicTaBleHUE aNroOpuTMa pelieHus B
BHJIe OJIOK-CXEMBI PacyueTa;

MaTeMaTU4YECKOE MOJIEIMPOBAHUE CTALIMOHAPHBIX PEKUMOB B TpyOUaThIX peakTopax
C MPSMOTOYHBIM U MPOTUBOTOYHBIM JBMXKEHHEM TEIUIOHOCUTEeIeH. MaTemaruueckas
MOCTAHOBKA 3a/ladyd JUIA pPEaKUUu C KOHKPETHOM CTEXMOMETPHUYECKOM CXEMOM.
@opmynupoBka 3a1aun Koy — 3a1a4n ¢ Ha4albHBIMH YCIOBUSMU U KPA€BOM 3aa4H
— 3a7a4d € KpaeBbIMU YCIOBHMSIMH. Pa3HOCTHOE TpEeNCTaBlI€HHE CHCTEM
OOBIKHOBEHHBIX UG depeHInaIbHbIX ypaBHeHHH. [locTpoeHne MHGOpPMaMOHHBIX
MaTpull Juisi BblOOpa anroputMoB pemeHus. ['paduueckoe mnpeacraBieHue
QJIITOPUTMOB PEUICHUSI B BUJIE OJIOK-CXEMBI pacyera;
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— MaTeMaTH4YeCKO€ MOJICIMPOBAHUE HECTAMOHAPHBIX PEXKHUMOB IIPOLIECCOB B
TpyOUaThIX pEaKTOpax M YHUCIEHHbIE AJITOPUTMbl JWCKPETH3aLUU JUIsl PELICHUS
cucteM  JuddepeHIHaTbHbIX  YpaBHEHHMH ¢  YacTHBIMU  IPOU3BOJHBIMHU.
Maremaruueckass ~ IOCTaHOBKa  3aJayd  JUIsl  peakuMh C  KOHKPETHOM
CTEXHOMETpUYECKOU cxemMou. DopMynupoBKa Ha4dalIbHBIX WM TI'PAHUYHBIX YCIOBUM.
JuddepeHunanbible ypaBHEHHS B YacTHBIX IPOU3BOJAHBIX - 3JUIMIITUYECKOTO,
napaboJIMYecKOT0 U TUIMEPOOIMYECKOTO THIOB. AJITOPUTMBI PELICHUS YpaBHEHHI
napaloyinyeckoro Ttuma. MaTemaTuuyeckas MOJIENIb XHMHUYECKOTO MPEBpAllEHUsl B
M30TEPMHUECKUX YCIOBHSX Ul HECTAlMOHAPHOTO Mpolecca B TpyOUaThIX amnmapaTax
C YY4€TOM IPOJIOJLHOTO MEPEMEIINBAHUSA U C IPUMEHEHUEM OJIHOIIapaMeTpUUYEeCKOM
muhQy3nOHHOM MOJeNnH Uil ONHCAaHUS THAPOJMHAMUYECKONW OOCTaHOBKH B
pEaKIMOHHOM TIOTOKE. AJTOPUTMBI pEIIeHHs B BHJAE CHCTEM HEJIMHEHHBIX
YpaBHEHUH, a TakKe OOBIKHOBEHHBIX AU(PQPEpeHLHaIbHBIX YPaBHEHHH INEpPBOTO U
BTOPOT'O HOPSIKOB;

— MAaTeMaTU4eCcKOe MOJEIUPOBAaHNE CTAIIMOHAPHBIX PEKUMOB IIPOLIECCOB HEMPEPHIBHOM
MHOTOKOMIIOHEHTHOHM pekTuuKkauuu u adbcopOuuu. MaremaTH4ecKoe OINHCaHue
mpouecca  MHOTOKOMIIOHEHTHOM — peKTH(UKalud B  Tapeiabdyaroil  KOJOHHE.
MonenupoBanue (pa3oBOro paBHOBECHS M IpoOIEcca Maccollepe/laud Ha Tapeikax B
MHOTOKOMIIOHEHTHBIX CHCTEMaxX. Y4YeT TeIUIOBbIX OajJaHCOB Ha Tapelikax IMpHu
MOJISTMPOBAHUM TIPOIlecCa B PEKTHU(PUKAIMOHHON KOJIOHHE. J[eKOMITO3UITMOHHBIN
QITOPUTM  pacuera  Ipolecca  peKTUPUKAIMM B  KOJOHHOM  amrmapare.
Maremaruueckoe ONHMCaHME Ipollecca MHOIOKOMIIOHEHTHOM —abcopOuuu B
HacaJOYHOM  KOJIOHHE.  MojenupoBaHue  mpouecca  MHOTOKOMIIOHEHTHOM
Maccolepeaud B CEKIMAX HAacaJO4YHOW KOJIOHHBI. AJITOPUTM pEUIeHUs KpaeBoM
3aJ1auM JUIsl MOJIEJIMPOBaHMUSI ITpoliecca abcopOLuu B HACAIOUHOM KOJIOHHE.

OCHOBBI ONITUMHU3ALNHY XUMUKO-TEXHOJIOTHYECKUX MTPOLIECCOB!

— pemieHMe 3aJad  ONTHUMM3AlUM C TEPMOJAMHAMUYECKUMH, TEXHOJOTHYECKUMHU,
SKOHOMMYECKUMH, TEXHUKO-DKOHOMUYECKUMU U HKOJOTMUYECKUMU KPUTEPHUSIMU
ontuMansHOoCcTU. OntuMmanbHble pecypcocOeperatomue XTII. Beibop kputepues
ONTUMAJILHOCTHU (11eNIeBbIX (YHKIMI). POopMyIHpOBKa MHOTOKpUTEPUATILHON 3aaun
ontuMuzanuu. OcOOEHHOCTH pelleHus onTuMu3anuoHHbix 3a1ad X TII npu Hanuyuu
HECKOJIbKUX KPUTEPUEB ONTUMAIBHOCTH, OBPAXKHOM XapakTepe 1es1eBoi (QYHKINHU U
HaJIMYUU OrpaHuyeHuit 1-ro u 2-ro pona;

— QITOPUTMBI OJTHOMEPHONM M MHOTOMEPHOM ONTHMH3aLMHA. MeETOolbl CKaHUPOBaHUS,
JIOKaNMU3alMu SKCTPEMyMa, 30JI0TOro cedeHuss W uucen PuboHauum B ciydyae
OJIHOMEpPHOM ONTUMH3aluu. MeToapl MHOTOMEPHOM ONTUMH3ALMU  HYJIEBOTO,
MEPBOr0 U BTOPOro NopsaxoB. CHUMILIEKCHbIE, CIydallHble U TPaJIu€HTHBIE METOIbI
MHOTOMEpHOM ontuMuzauuu. Merox mrpadubx GyHKIuUA.

3aKIIt0YeHHUE:

— npumeHeHue KoMmmbroTepHbIX Mozened XTIl mpu nmpoekTHpoBaHMM XUMHUYECKHX
npousBojictB — B CAIIP. 3amauu cucreM aBTOMaTH3MPOBAHHOTO IMPOEKTHPOBAHMS
(CAIIP) u cTpyKkTypa CUCTEM KOMIBIOTEPHOTO NpoekTtupoBanus. MHpopmaimonHoe
n Marematudeckoe oOecriedyeHue CAIIP. ABToMaTH3MpOBaHHOE MPOCKTUPOBAHUE C
IIPUMEHEHHEM KOMIbIOTEpHbIX Moaenen XTII;

— npumeHeHne KomnbloTepHbIX moxaened XTII nmpu ymnpaBiieHMHM TEXHOJOTHYECKUMU
npoueccamu — B ACVYTIL. KomnelorepHoe wmonenupoBanue XTII B pexume
peasibHOrO BpeMeHHu. Cuctemsbl NpsAMOoro HuppoBoro (KOMIBIOTEPHOIO) yIIPaBICHUS
TEXHOJIOTHYECKUMU  MpoueccamMu. (OcoOEHHOCTH — peaju3aluu  KOMIIbIOTEPHBIX
mozenen XTIl B aBTOMaTW3MpPOBAHHBIX CUCTEMAaX YIPABICHHUS TEXHOJOTHMYECKUMU
nporeccamu (ACYTII).

4. O0beM yueOHOMH TUCUMILTHHBI
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KomnuectBo | Bcero uacos B

3a4ETHBIX cemecTpe
€/IMH.

OO0uast TpyA0eMKOCTh AU CHUIIIMHBI 3 108

B Tom uncie Ha oOyuenue 3 108

AyIMTOpHBbIE 3aHATHS: 1,33 48
Jlexnyu 0,89 32
[IpakTrueckue 3aHATHS - -
Jlaboparopubie paboOThI 0,44 16

CamocrosiTesibHasi paboTa 1,66 60
PacuetrHo-rpaduyeckue paboTsl - -
Jlpyrue BuJibl CaMOCTOSTENbHON pabOThI 1,67 60

Bujx uTOroBoro KOHTpOJIs 3HAHUM (3a4€T C OLEHKOM) - -

KommuectBo | Bcero uacos B

3a4ETHBIX ceMecTpe
eJIVH.

OO0masi Tpy10€eMKOCTb AUCIHUNIJIMHBI 3 81

B tom uncie Ha oOyueHue 3 81

AyIUTOpPHBIE 3aHATHSA: 1,33 35,91
Jlexun 0,89 24,03
[IpakTrueckue 3aHATHS - -
Jlaboparopabie paboOThI 0,44 11,88

CamocrosiTeJibHas paboTa 1,66 44,82
Pacuerno-rpaduueckne paboTsl - -
Jlpyrue BuJibl CaMOCTOSTENbHON pabOThI 1,67 44,82

Bujx uTOroBoro KOHTpOJIs 3HAHUM (32a4€T C OLEHKO) - -

AHHOTaNUA padoyeil NPOrpaMmbl AUCUUIIMHbBI
«YnpaBjieHHe Ka4eCTBOM U OCHOBbI TeXHHYeCKOro peryiauposanus» (b1.B./1B.06.02)

1. Hegp AMCHMILVIMHBI — MOJIyY€HUE CHCTEMbl 3HAHUN OO YNpPaBJIEHUU KAaueCTBOM Ha
HNPENNPUATHIX B CUCTEME HALMOHAJIBHON AKOHOMUKH, BKJIHOYAsi METOJIOJIOTMYECKHUE OCHOBBI U
3aKOHOMEPHOCTH YIIPaBJICHUsS] KayeCTBOM B YCIOBHUSX PBHIHOYHOM SKOHOMHMKH W BHEJIPEHHE
pe3yJIbTaTOB HAyYHO-TEXHUYECKUX M MPOEKTHO-KOHCTPYKTOPCKUX pa3pabOTOK B peanbHbIN
CEKTOP SKOHOMHMKH.

2. B pesyabraTre H3y4YeHHs JUCHUILVIMHBI OO0y4Yawlnuiicd MmO MNporpamme
CIEeNNATUTETA J0JI/KEeH:

0b1a0amsb CIETYIONTUMHA KOMIICTCHITUSIMU

— CIOCOOHOCTBIO K  PEIICHHI0  MpO(EeCCHOHAIbHBIX  IPOU3BOJACTBEHHBIX  3ajad,

BKJIIOUAIOLIUX pa3pabOTKy HOPM BbIpaOOTKM U TEXHOJOTMYECKHMX HOPMATHBOB

pacxo/J0BaHUs CBIPbS, MATEpPUaJOB U HSHEPreTHUECKUX 3aTpaT, COBEPIICHCTBOBAHUE

KOHTpOJIs TeXHOJIorndeckoro mporecca (11K-2);

—  CIOCOOHOCTHIO aHATM3UPOBATH TEXHOJIOTUYECKUH MPOLIECC, BBISIBIATH €r0 HEJOCTATKU U
pazpabaThiBaTh MepoIpusATUs 1o ero cosepuieHcTBoBanuo (I11K-3);

—  CIOCOOHOCTHIO NPUHUMATh KOHKPETHOE TEXHUUECKOE PEelICHHUE C YUETOM OXpaHbl Tpy/a,
paauamoHHON 06€30MacHOCTH U 0XpaHbl Okpyxaromiei cpeasl (I11K-4);
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CIIOCOOHOCTBIO K aHajliM3y CHCTEM aBTOMAaTH3allMd MPOU3BOJCTBA U pa3paboTke
MeponpusaTHil o ux coepuieHcTBoBanuo (I[1K-5);
CHOCOOHOCTBIO K  pa3pabOTKe IUJIAaHOB W NpPOrpaMM  [POBEIEHUS  HAy4yHO-
HCCIIEIOBATENIbCKUX pa3pabOTOK, BHIOOPY METO/IOB U CPEACTB PEIICHUS HOBBIX 3a/1a4
(1IK-9);
CIIOCOOHOCTBIO  CAaMOCTOSATEIBHO  BBINOJIHATH HCCJIEIOBAaHUS C  HCIOJIb30BAHUEM
COBPEMEHHOM ammapatypel ¥ METOJOB HCCIe[oOBaHUS B oOjactu OOBEKTOB
podeccHoHaIbHON JIESTEIbHOCTH, IPOBOJIUTh KOPPEKTHYIO 00pabOTKy pe3yibTaToB U
yCTaHaBIIMBATh ajiekBaTHOCTH Mojeinel (I1K-10);
— TOTOBHOCTBIO MCIIOJb30BaTh METOAbl OLEHKM pHUCKa U pa3paldaThiBaThb MeEphl IO
obecrieueHnI0 0€30MAaCHOCTH pa3paldaThIBAEMBIX HOBBIX TEXHOJIOTHH OOpamieHus cC
oObvexTamu npodeccuonanbHon aestenpbHocty (IIK-11);
CIIOCOOHOCTBIO MPENICTABIATh PE3y/IbTaThl UCCIEA0BaHMs B GopMax OTUETOB, pedepaTos,
nyOnuKanuil 1 myOoInYHbIX 00CYKIeHUH, ClIOCOOHOCTHIO0 (hOPMYIUPOBATh IPAKTUUECKUE
PEKOMEHAALINHU 10 UCII0JIb30BAHMIO PE3YJIbTaTOB HayuHbIX uccienoBanuit (I11K-12);
— CIOCOOHOCTHIO K MPOBEICHMIO aHAIM3a TEXHUYECKUX 3aJaHUil Ha MPOEKTHUPOBAHUE U
IIPOEKTOB C YYETOM CYILECTBYIOIIETO MEXJIYHAPOJHOIO U HAIMOHAJIBHOIO $JIEPHOTO
3akoHoaarenbcTBa (I1K-18);
CIIOCOOHOCTBIO K TPOBEIACHHMIO MATEHTHBIX MCCIEIOBAaHUI C IeJbl0 o0ecrnedyeHus
MAaTEHTHON YMCTOTHI HOBBIX NMPOoeKTHHIX pemenuit (I1K-19);
CIIOCOOHOCTBIO K pa3pabOTKe HOBBIX TEXHOJIOTMYECKHMX CXEM Ha OCHOBE DPE3yJbTaTOB
Hay4HO-uccaeaoBaTenbckux padoT (I11K-20);
— CIOCOOHOCTBIO HCIIOJIb30BAaTh CpEACTBA aBTOMATHU3allMM IPHU MOJArOTOBKE MPOEKTHON
nokymenTauu (I1IK-21).
3nams:
- TPUHLMIBI COCTaBJICHHUS] TEXHUYECKOW NOKyMeHTauuu (rpadukoB pabOT, MHCTPYKLHUH,
IJIAaHOB, CMET, 3asIBOK Ha MaTepHalibl U 000pyAOBAHUE) U JIP.;
- TEOPETUYECKUE OCHOBBI U METO/IbI BEIPAOOTKHU IIeJIeil U cTpaTeruu OusHeca;
- NPUHIUIBI TOArOTOBKU JOKYMEHTALUU JJIs CO3AaHUS CUCTEMbl MEHEIKMEHTA KauecTBa
e NNPUSITHS;
- METOJbl M TEXHOJIOTUY MPUHATHS U pealn3aly YIPABICHYECKUX PEILICHUH.
Ymemo:
- pa3pabaThIBaTh TEXHUYECKYIO JOKYMEHTAIHUIO;
- [PUHUMATh YIPaBIECHUYECKHE PEIICHUS U OPraHU30BbIBATh UX BBIIIOJIHEHUE;
- cobupath, 00pabaTbIBaTh TEXHUYECKYIO HHPOPMALHUIO;
- paboTaTh C YNpaBIEHYECKOW JOKyMEHTalUeH, I0JIb30BaThCS 3aKOHAM, HOPMAMH H
MpaBUJIAMH aIMUHUCTPATUBHOM JIESTENLHOCTH;
pacnpenensatb 00s13aHHOCTU U OTBETCTBEHHOCTb;
MCII0JIb30BAaTh METO/Ibl MOTUBAIIMU IEPCOHATIA;
KOHTPOJIMPOBATh U PEryJupoBaTh UCIOJIHEHUE IIJIaHOB.
Braoemy:
CIIOCOOHOCTBIO B COCTaBE KOJUIEKTHBA HCIOJHUTENEH Y4acTBOBATh B IPOEKTHBIX
paboTax Mo CO3/IaHUIO U MPOU3BOACTBY MaTEpHAIOB COBPEMEHHOM YHEPIeTUKH;
- HaBBIKAMM [IPUMEHEHUS ONTHUMAJIbHBIX HOJIX00B JUIsl TUAarHOCTUKU U aHaJln3a PhIHKA;
- HMHCTpYMEHTaMH 3Q(QEKTUBHOTO YIPABJICHUS.

3. Kpartkoe cogep:xaHue TUCUMILTHHbBI
MoayJb 1. OcHOBBI yHIpaBjieHUs] KA4eCTBOM HA MPeANPUSATHH
1.1 Beéeoenue. Ilpeomem, memoo u cooepycanue oucyuniunvl. Teopus ynpaBJICHUS:
yIpaBJieHUE KaK MOTPEOHOCTh U KaK (PaKTop ycrexa NeATebHOCTU, CYIIHOCTh U COJIEp)KaHUe
YOpaBJICHUS, MECTO TEOPUM VYIPABJICHHS KauyeCTBOM B CHCTEME COBPEMEHHBIX 3HaHUM,
cnenuduka ympaBJIeHUECKOW JESITEIbHOCTH, COBPEMEHHBIE MPOOIEMBI YIIPaBICHUS KAa4eCTBOM.
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3aKOHOMEPHOCTH W TIPUHIUIBI YIPABICHUS KauyeCTBOM: CYOBEKTHBHBIE U OOBEKTHBHBIC
(bakTopsbI.

1.2 Cucmema ynpaenenus kauecmeom Ha npeonpusmuu. Ouenka Iphhexkmusnocmu
ynpaenenusn kauecmeom. CucreMa YNpaBlieHUS KAaueCTBOM: IIOHSTHE CHUCTEMbI YIpaBJIEHUS,
pacnpenenenrne (yHKIUHA, TOJHOMOYHH W OTBETCTBEHHOCTH, MPHHIIUIBI MOCTPOEHUS CUCTEM
yhnpaBiieHus: KadecTBOM. LleHTpanuzauus M JeleHTpalv3alusl YHpaBleHUs, JeJIerupoBaHHE
MMOJJHOMOYUK B TpoIeccax YIpaBlieHHUs KadecTBOM. (OCHOBHbIE MOHATHA 3(PPEKTUBHOCTH
ynpasieHus: kauectBoM. [Tokazarenn 3phEeKTUBHOCTH YIIPABICHUS Ka4€CTBOM.

MoayJib 2. OCHOBBI CHCTEMBbI MEHEIKMEHTA KayecTBa

2.1 Ienu 6 cucmeme ynpasnenusn kavecmeom. llenu B ynpaBieHUU KadeCTBOM: pOJIb
eI B OPraHu3allid M OCYLIECTBICHHM IIPOLIECCOB YIpaBJICHMS, KiIacCUPUKAIUSA LeJel,
IIOCTPOECHME JIepeBa LieJeil; coueTanre pazHooOpas3us 1esel u QyHKIUI MEeHeKMEHTa; cucTeMa
YIOPaBJICHUS TIO LEJSM; CTpaTeTrusi U TaKTHKa yIpaBiieHus kauecTBoM. CyIIHOCTh, MPUHIUIIBI 1
MeTOJbl TuTaHupoBaHus. [Iporiecc BeIpaOOoTKM crpaTeruu. POpMBI TEKYIIETO IUTAHHUPOBAHMS
YOpaBJICHUS KauecTBOM. BHeapeHwe pe3yabTaToOB HAYYHO- TEXHUYECKUX U IPOCKTHO-
KOHCTPYKTOPCKHUX Pa3pabOTOK B PEAIbHBIA CEKTOP YKOHOMHKH.

2.2 Texnonozua pazpabomku u npunHamus ynpaeneHueckux peuwtenuil. Pa3zpaboTka
YOPAaBICHYECKUX PEUICHWN: TOHATHE W KiIacCU(MUKAIUS  YIPABJICHUYECKUX PEIICHUH,
OCHOBOIIOJIATAIOIIUE DJIEMEHTHI JICATCIbHOCTH, YCJIOBHS W KPUTEPHH TPUHATUS PEIICHHM,
MPOIECC W MOJIENN TPUHATHS YIPABICHUYCCKUX PEUICHUN, pealn3anus YIpaBIeHYECKUX
penieHu.

Mooyns 3. Ynpaenenue nepconanom

2.3 Bnacmov ¢ cucmeme ynpaenenus. Jluoepcmeo u cmunv ynpaenenus. OTHOUICHUS
BJIACTH B CUCTEME YIPaBJICHUS: TIOHATUE W TUIIOJIOTHS BJIACTH; BIACTh U aBTOPUTET MEHEDKEPA;
MpU3HAKK, (PAKTOPBl W TPOSBICHUS HEYNPABIIEMOCTH; MCTOYHUKH BIACTH B YIPaBICHUU
OopraHu3ainueil; mapTHEpPCTBO B Ipoleccax MeHemIkMeHTa. JIuaepcTBO M CTWIb YHpaBlIeHUS:
mporecchl  (POPMUPOBAHUS U OCHOBHBIE COCTaBIISIONIME JIMAEPCTBA, (opMaibHBIE W
HeopManpHbIe (PaKTOPHI JTUAEPCTBA, MPOSBICHUE JTUACPCTBA B CTUJIC YNPABICHUS, TCHICHIIUS
Pa3BUTHSA CTUJIS YIIPABIICHUS.

2.4 Momueayuonnsie 0cnogsl ynpasienus u Kongauxkmel. MoTUBaIMs IESTEIBHOCTH B
YIPaBJICHUU: MOTHBHI JIEATEILHOCTH YEJIOBEKA U WX POJIb B YIPABJICHUH, OCHOBHBIC TIOHATHUS U
JIOTHKA TIpoliecca MOTUBAIUM, (GakTopsl (OPMHUPOBAHWS MOTHBOB TPy/a; HCIIOJIb30BaHUE
MOTHBAIMK B MPAKTUKE MEHEMKMEHTA; (akTophl 3P(HEKTHBHOCTH MOTHBAIIMH; COBPEMEHHBIE
KOHIICTIIIMK MOTHBalMU. ['pynmoBas AMHAMUKA M KOH(IMKTBI: POJIb TPYNIBI B MOBEIACHUH U
NESITETFHOCTH YeJIOBEeKa, (popMUpOBaHUE TPYII, B3aUMOJICHCTBUS B TPYIIe W B OpraHU3AIINU;
BO3HUKHOBEHHE, TPOSBICHUE M PAa3HOBUAHOCTH KOH(JIMKTOB, BIMSHHE KOH(MDIUKTOB Ha
yIpaBjieHUE KAYECTBOM.

B 3ageTHBIX B
Bun yuebnoit paboTsl CAVNHULAX | aKaJeM.
yacax
OO0masi Tpy10€eMKOCTb AUCIHUNIJIMHBI 3 108
AyIUTOpPHBbIE 3aHATHS: 1,33 48
Jlexuuu (Jlek) 0,45 16
[Ipaxtnueckue 3anstus (113) 0,90 32
CamocrositesbHast padora (CP) 1,67 60
Pedepar 0,8 30
CamMocTosATeTpHOE U3YUYECHUE PA3/ICTIOB JUCITUTIIIHBI 0,4 15
Jlpyrue BUipl CaMOCTOSATENbHON pabOThI 0,4 15
Bua konTpoas: Dx3ameH 1,00 36
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Bun yae6noit paboThl Be;i?{eg:;;x Bq:((}:;}:.
OO0masi Tpy10€eMKOCTb AUCIHUTIJIMHBI 3 81
AyIUTOpPHBbIE 3aHATHS: 1,33 36
Jlexmm (JIex) 0,45 12
[Ipaxtuueckue 3ansatus (113) 0,90 24
CamocrositesabHas padora (CP) 1,67 45
Pedepar 0,8 22
CamMocTosATEeT HOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 0,4 11
Jlpyrue BUbl CaMOCTOSATENbHOM pabOThI 0,4 11
Bua konTpoas: Dx3ameH 1,00 27

AHHOTanusA padoyeil NPOrpaMMsbl JUCHHUILIMHBI
“MaTepuaJjioBeJleHIE B TEXHOJI0TuM coBpeMeHHoii YHepreTuku ~ (b1.B./1B.07.01)

1. Heau AucuMnJIMHbI:

-IpUOOPETeHNE CTYACHTAMHU 3HAHUM, HEOOXOJMMBIX IJII CAMOCTOSITEIIBHOTO PEIICHHS
BOIIPOCOB, CBSI3aHHBIX C BBIOOPOM  MaTEepHAIOB OOOPYAOBAHUS U KOHCTPYKIHUH XUMHKO-
TEXHOJIOTHYECKUX TMPOIECCOB, CBA3AHHBIX, B YAaCTHOCTH, C TEXHOJOTHSIMH pa3aeiieHUs
M30TOIOB U TIPUMEHEHUS MOCIAEAHNX B 00JIACTH TEXHUKUA U TEXHOJIOTUH, ECTECTBEHHBIX HAYK U
METUIIAHBI;

-nosiyueHne uHGoOpMAMU O (U3UYECKON CYIIHOCTH SIBJICHUM, TPOUCXOIAIIUX B
Marepuasnax, CBSI3aHHBIX, B YaCTHOCTH, C TEXHOJOTHUSIMU Pa3ACIICHUsI H30TOTIOB ;

- U3y4YeHHE CTHOCOOOB OIEHKHM M TPOTHO3UPOBAHHUS  AKCIUTyaTAallMOHHBIX  CBOWCTB
COBPEMEHHBIX KOHCTPYKIIMOHHBIX W  (YHKIMOHAJIBHBIX MAaTEpPUAJIOB, HCIOJIb3yEMbIX, B
YaCTHOCTH, B TEXHOJIOTHSX pa3/ieJICHUs N30TOIIOB;

-yCTaHOBJICHHE 3aBUCUMOCTH MEXIY COCTaBOM, CTPOCHHUEM M CBOMCTBAMH COBPEMEHHBIX
KOHCTPYKIIMOHHBIX M (YHKIIMOHAIBHBIX MAaTEPHAIOB, HCIOJb3YEMbIX, B YaCTHOCTH, B
TEXHOJIOTUSAX pa3/IeJICHUs] M30TOMOB M TMPUMEHEHHS TOCICAHMX B OOJACTH TEXHUKH H
TEXHOJIOTUH, €CTECTBEHHBIX HaYK U MEIUIIUHBI.

2. B pesyabrare wu3y4YeHHs] IUCHUIUVIMHBI OOy4Yamoluiici 1O MporpamMmme
CIeLHAINTETA 10JIJKeH:

0b1a0amsb CIETYIONUMHA KOMIICTCHITUSIMU

-CIIOCOOHOCTBIO ~ OCYILECTBISTH TEXHOJIOTMYECKUH TMPOLECC B COOTBETCTBUM C
periaMeHTOM W HMCIOJIb30BaTh TEXHUYECKHUE CPEJICTBA JJIsI M3MEPEHHS OCHOBHBIX IMapaMeTpPOB
TEXHOJIOTHYECKOI0 Ipoliecca, CBOUCTB chlpbs U npoaykuuu (I1K-1)

-CIIOCOOHOCTh MPUHUMATh KOHKPETHOE TEXHUYECKOE pPEIICHUE C YYETOM OXpPaHbl TPya,
paauamoHHON 0€30MacHOCTH U 0XpaHbl Okpyxkaromiei cpensl (11K-4)

3nams.

- KJIacChl MaTepHalioB, MPUMEHSIEMBIX I MPOMU3BOJICTBA  MPOMBIIIJIEHHOTO
000pyIOBaHUSI ¥ KOHCTPYKIIMWA, B YaCTHOCTH, JJIS pa3leJCHUs W30TONOB M NPUMCHEHUS
MOCJEAHNX B TEXHHUKE U MEIUIINHE;

- COCTaB U CTPYKTYPY MaTepUajioB, MPUMEHSIEMBIX IS MPOU3BOACTBA MPOMBIIIJIEHHOTO
000pyIOBaHUSI U KOHCTPYKIIMH, B YaCTHOCTH, IUIS pa3lejCHUs M30TOMOB M IPUMEHEHUS
MOCJEAHNX B TEXHHUKE U MEIUIIUHE;

- XapaKTEePUCTUKA MAaTEPUAJIOB, TPUMEHSIEMBIX JUIsI MPOW3BOJCTBA MPOMBIIIJIEHHOTO
000pyIOBaHUST M KOHCTPYKIIMI, B YAaCTHOCTH, JJIs pa3leJCHUs HM30TONOB M TPUMEHEHUS
MOCJIEAHNX B TEXHHUKE U MEIUIIMHE U METOJIBI UX OMIPEICIICHNUS,
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- npuHATYI0 B Poccuiickoit @enepanny MapKUpOBKY MaTepUaioB, NPUMEHSIEMBIX [UIS
IIPOM3BO/ICTBA IIPOMBIIIIIEHHOTO 000pYy10BaHUS M KOHCTPYKLIUH;

- KOppEeNsiLMI0O MEXIy  CTPYKTYypOH, CBOICTBaMH U YCIOBHUSIMHU 3KCILTyaTalluu
MaTepuasos, NPUMEHSEMbIX  JUIsl TPOU3BOACTBA IPOMBILUIEHHOTO OOOpYyIOBaHUS U
KOHCTPYKLU;

Ymemo:

- OCYLIECTBJISITh HANpPaBJIEHHOE M3MEHEHHE CBOWCTBA MaTepUasoB, IPUMEHSEMBbIX
JUI TPOU3BOJICTBA MPOMBILUIEHHOTO O0OpYIOBaHUS W KOHCTPYKIHUH, B YacTHOCTH, JUIf
MIPOLIECCOB pa3JIeICHUs U30TONOB U NPUMEHEHUS MOCIAEAHUX B TEXHUKE U MEIUIIMHE;

- OCYIIECTBJIATh KBAIM(HUIMPOBAHHBIM  BbIOOp  MarepualioB Jisi MPOU3BOACTBA
IIPOMBIIIJIEHHOTO 000PYA0BAHUS U KOHCTPYKIIMI C yUeTOM YCIOBUMN AKCIUTyaTalluH;

- OIpeneisITh OCHOBHBIE CBOMCTBAa MaTepUalioB, NPUMEHSEMBIX Uil NPOU3BOJCTBA
MIPOMBIIIJIEHHOTO 00OpyIOBaHUs M KOHCTPYKLUH, B YaCTHOCTH, JJI pa3AeieHUs] U30TOINOB U
MIPUMEHEHUS TOCIIETHUX B TEXHHUKE M MEIULIUHE

- OIIEHWBATh PAOOTOCIOCOOHOCTH  MaTEPHUANIOB, MCIOJIB3YEMBIX JJIS MPOU3BOJCTBA
MIPOMBIIIJIEHHOTO 000PY/A0BaHUS U KOHCTPYKIIHIA;

Braoemy:

- METOJaMHM OIpeJeNieHUus] CBOMCTB MaTepualioB, MPUMEHSEMBIX [UIsl MPOU3BOJICTBA
MIPOMBIIIJIEHHOTO 00OpYy/IOBaHUs M KOHCTPYKLUM, B YaCTHOCTH, U1 pa3AeieHUs] U30TOINOB U
MIPUMEHEHUS TOCIIEAHUX B TEXHHUKE M MEJIULIUHE;

- TEXHOJIOTHsIMH cOopa M 0O0padOTKM  JAaHHBIX Ui TPUHATUS KOHKPETHBIX
TEXHUYECKUX pEHIeHUH Mpu pa3paboTKe TEXHOJIOTMYECKUX IPOLECCOB € TOYKU 3PEHHS
TEXHUKO-IKOHOMUYECKON 3((HEKTUBHOCTH.

3. KpaTkoe coaepskaHue M CHUILTHHBI

MarepuanoBeieHle KaK HayKa: IENd, 3aJadyd W 3HAuYe€HUE IUCHMIUIMHBL. OO0mme
TpeOOBaHuUs, NPEIbsIBISEMbIE K MaTepuaiaM B 3aBUCHMOCTH OT YCJIOBHI HCHOJb30BaHUS WIH
sKCcIUTyaTanuu. Pa3zButue Hayku O Marepuanax. Posb pycCKHX y4deHBIX B Pa3BUTHUU HAYKU.
JlocTrkeHus: B 00JaCTH CO3JaHHUsI HOBBIX MAaTepUaAJIOB, UX MPUMEHEHUs. 3HaUeHHEe MaTepHasioB
B Pa3BUTHUU XUMHUKO-TEXHOJIOTHUYECKUX MPOIIECCOB U 00ECIIeUeHNHU UX OE30MacHOCTH.

OcHOBHbIE TOHSTHS O CTPOCHHMM, CTPYKType M CBOMCTBaxX MaTepuajoB. MeTomabl
U3YYEHHUS CTPYKTYpPbI U CBOWCTB MaTE€pHUAaJIOB.

Crpoenue marepuanoB. OCHOBHbBIE TUIIBI KpUCTAJUIMUECKUX pemieTok. Knaccuduxanms
KPUCTAJJIOB N0 THUIAM CBSI3U. AHU30TPOIMS CBOMCTB KpUCTAIOB. CTpoeHHE peanbHBIX
KpucTayyioB. JledeKTbl peaqbHbIX KPUCTAJJIOB U UX BIIMSIHME HA CBOMCTBA METAJUIOB U CILJIaBOB.
CpoiictBa nucnokanmit. Kpucrammzamus wMeTauioB U ciiaBoB.  CaMoOnpou3BOJIbHAS
kpuctaym3auusa.  HecamonpousBosibHas — Kpuctaiuimzauus.  AMopdHbIE  MaTepHalbl.
Hanomatepuanbsl. Anorponuyeckue mnpeBpaiieHus MetamioB. CTpyKTypa HeMETaTIMYEeCKHX
MatepuanoB. CTpoeHHEe MOJIMMEPOB, CTEKIIa, KEPAMUKHU.

CpoiictBa Marepuanos. [loka3arenu coiictB. Knaccudukanus cBoiicts. Mexanndeckue,
¢buznueckue, XUMHUYECKUE, HKCIUTYyaTAl[MOHHbIE M TEXHOJIOTMYECKHE CBONCTBA MaTepUasoB.
[lokazarenu MeXaHMYECKMX CBOMCTB, OIpelAesieMble IpPU CTAaTUYECKUX HCHBITAHUAX Ha
pacTsbkeHne u u3ru0. MeTonel  ompexaeneHus TBepaocTu  MarepuanoB. [lokazarenu
MEXaHUYECKUX CBOMCTB, OTpeieiieMble IPU TUHAMHYECKUX U LIUKINYECKUX UCIIBITAaHUSX.

OU3NKO-XUMHUYECKNE OCHOBBI MaTEPUAIOBEACHHUS.

OcHOBBI TeOpUHU CILIABOB. JlMarpaMMbl COCTOSIHUS CIUIaBOB. TepMUHBI U ONpeAeIeHUs.
JlnarpamMmsbl — «COCTaB-CBOMCTBO». Da30BbIi COCTAB CIJIABOB. 3aBUCUMOCTh MEX/1y CBOMCTBaMU
CIu1aBOB U TUNIOM auarpammel coctosinus. [IpaBuno H.C. Kypnakoga.

Merammueckie MaTepHaIb.

Xeneszo u cruaBbl Ha ero ocHOBe. CTaau U Yyr'yHBI.

XKenesoyrnepoauctolie cruiaBbl. CTPYKTYpbl CIIaBOB JKelle30-yriepod. Jluarpammbl
COCTOSIHUS Kelie30-1ieMeHTUT. KoMMoHeHThI, (a3bl U CTPYKTYpHbIE COCTaBISIOLIME CTaJleld U
O€JIBIX YyT'YHOB.
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KoHCTpyKIIMOHHBIE METAJUIMYECKUE MATEpUAIbl. YTJIEPOJUCTBIE U JIETUPOBAHHBIE CTAJIH.
Knaccudukanusi craneil, onpeneieHue MOHATHS KauecTBa CTaau (TpeOOBaHMS K KayecCTBY).
Bnusinue yrieposaa v MoCTOSIHHBIX (T€XHOJIOIMYECKUX) NMPUMECEi Ha Ka4yeCTBO CTaJd, METO/bI
yIIydlIE€HUs KayecTBa CTajJu (MOBBIIIEHUE €€ KOHCTPYKIMOHHOW MpOoYyHOCTH). BrusHue
JIETUPYIOLMX JJIEMEHTOB Ha CBOWCTBA CTaJM. JlparpamMMmbl COCTOSIHUSL JKE€JIE€30-JIETUPYIOLINN
aneMeHT. KoHcrpykumonuesle  cramu.  MHcTpymeHnrtanpHble  cramu.  Knaccudukanus
YIJIEPOAMCTBIX M JIETMPOBAHHBIX CTane. MapkupoBka cTajell MO0 XMMHYECKOMY COCTaBy.
KoHcTpykiimonHsle ctanu u cruiaBbl. IHCTpyMeHTallbHbIE CTadN U CIUIaBbl. UyryHbl U TBEpble
crutaBel. CBolicTBa M HaszHaueHue uyryda. [Ipomecc rpadurmzanum. YUyryHel cepeie, Oembie,
KOBKHE, BBICOKOTIPOYHBIE, UX CBOMCTBA, 00JIACTh NPUMEHEHHUS, MapKUPOBKA.

Teopuss U mpakTHKa TEPMUYECKOW M XMMHKO-TEPMHUYECKOH 0OpabOTKM METaJIOB U
cruiaBoB. [Ipupona, MexaHW3M M YCIOBHUS NPOTEKAaHUs CTPYKTYPHBIX IIPEBPAIICHUN B CTAJIH.
Buner Ttepmuueckoit obpabotku cramu: omkur | u Il posma, MonHBII M HENONHBIA OTXKU,
HOpMaJju3alus, 3aKajika, OTIYCK. 3aKaJlMBa€MOCTh M IPOKAJIMBAEMOCTh cTajnei. BrusHue
TEpMHUUECKONH 00pabOTKM Ha MEXaHM4YecKHue CBOWCTBa cTanu. PU3NYECKUE OCHOBBI XMMUKO-
TepMuueckoi oOpaboTku. Bumel u cmocoOsl nementanuu. uddy3nonHoe HaceleHne
MMOBEPXHOCTH HeMeTauilamMu. AszotupoBanue cranu. Juddy3monnas merammusarnus. Monnas
XUMHKO-TepMHuecKkas oOpaboTka. [lepcrnieKTHBBI pa3BUTHS XMUMHKO-TEPMHUECKON 00pabOTKH.
Huddy3noHHOE yaaieHne IpuMecei.

[{BeTHBIE METAILIBI U CILJIABBI HA UX OCHOBE.

OO0mras xapakTepucTuKa M Kiaccu(UKaIis MEIHBIX CIUIaBoB. JIaTyHH, OpOH3BI, METHO-
HUKEJIEBbIe CIUIaBbl. AHTU(QPUKIIMOHHBIE MeTauInyeckue MaTepuaibl. OO0Ias XapakTepucTuKa
QIIOMUHHUEBBIX CIIaBOB. [ledopMupyemble allOMUHUEBBIE CIUIABbI, JIUTHEBBIE ATIOMHUHHUEBBIE
cruiaBbl.  ['panynupoBaHHble cruiaBbl.  OOIIas XapaKTepUCTHKAa MAarHUEBBIX — CIUIABOB.
Jlepopmupyemble MarHueBble CIIaBbl. JINThEBbIE MarHueBblE CILIABbl. BiusHME Jerupyrommux
3JIEMEHTOB CTPYKTYPY M HAa CBOMCTBA TUTAHOBBIX CIJIABOB. bepuiuiMil U CruiaBbl Ha €ro0 OCHOBE.
TyromnaBkue MeTalIbl ¥ CIUIABbI HA UX OCHOBE.

OcHOBBI KOPPO3UH METAJUIOB. [IpUHIIUIIBI U METO/IBI 3AIIUTHI OT KOPPO3HH.

OcHoBHbIE NPUYMHBI KOppo3uu MertawioB. [lokazatenun xopposuu. Kiaccuduxarms
KOPPO3UOHHBIX MPOLIECCOB. XUMHUECKas Koppo3ud. ['azoBas kopposus. Kopposus B KHUIKOCTIX
— HEDJIEKTPOJUTaX. DJIEKTPOXUMHUUEcKass Koppo3usi. KuneTuka aeKTpoXuMHUYECKO KOppO3UH.
Koppo3sust MeTamioB B yCIIOBUAX TEXHOJIOTMYECKUX CPEIl XMMUYECKUX IIPOU3BOICTB.

[IpuHUMOBI ¥ METOABI 3alUTBl OT KOppo3uu. Koppo3MOHHOCTONKHE METallInyecKue
MaTtepuaabl. MeTosbl 3allUThl MAllMH M allaparoB XUMHYECKUX IPOU3BOJCTB OT KOPPO3HHU.
WNHruburops! KOppo3un. DIEKTPOXUMHUYECKAs 3aIIMUTa. 3aUIUTHbIE TOKPBITHSL.

Hemerannuyeckue matepuasbl.

Marepuansl Ha OCHOBE BBICOKOMOJIEKYNSIPHBIX coennHeHud. CTpoeHue M CBOHCTBa
noJMMepoB. TepMOpeakTHBHbIE U TEPMOIUIACTUYHBIE MoJiuMepbl. CTpoeHue U CBOIICTBa
mwiactMacc.  OCHOBHbIE  PAa3sHOBMJIHOCTH  IPOMBILIUIEHHBIX IOJMMEPOB U  IUIacTMacc.
ApMUpPOBaHHBIE TIOJUMEPHBIE MaTEPHUAIIbL. ['a30HaNIOTHEHHBIE [IJITACTMACCHI.

Oco0eHHOCTH CTPOECHHS , CBOMCTBA PE3NHOBBIX MaTepuaioB. Pe3nHsr o01ero
Ha3HAYEeHUs, CTIeLUaIbHbIe PE3UHBI U 00JIACTU UX IPUMEHEHUS.

Jlakokpacounsie MaTepuainsl (JIKM). OcHosublie Buabl JIKM. Kpacku, naku, rpyHTOBKa,
LIIIATIEBKA.

Kepamuueckue Mmarepuanbl. KoHCTpyKUuOHHas, MHCTpyMEHTalbHash W TEXHUYECKas
kepamuka. Heopranmueckoe crexiio. Knaccudukamusi crekona Mo Ha3HAYeHHIO W 00JacTH
npumenenust. Curaibl. ['padur. AcOect. CBolicTBa U 00J1aCTH IPUMEHEHUS.

CMma3ouHble Macia, IJIacTUYeCKUe CMa3Ku, TBEpAble CMa30uHble MaTepuanbl. CMa304HO-
OXJIQXKIAFOIINE )KUIKOCTH.

JIpeBecHbIE MaTEpHUAIIBI.

Komnozunmonnsle wmarepuansl (KM). OOmas xapakTepucThKa KOMIO3HIIMOHHBIX
marepuanoB.  JlucnepcHo-ynpouennsie KM,  cinoucteie KM,  BosiokHucteie  KM.
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KoMmno3uinmonnsle MaTepuanbl Ha MeETAIMYECKOM U HemeTauimueckod ocHoBe. CAIl
(cieueHHble  amOMUHUEBbIE Topowiku). Kepamuueckne KOMIIO3ULIMOHHBIE —MaTEpUAIbL.
['uOpuHbIE KOMIIO3UIIMOHHBIE MaTEPUAJIBL.

Bnusinue o00nyueHuss Ha CTPYKTYpY, MEXaHMYECKHE CBOWCTBA M KOPPO3HOHHYIO
CTOMKOCTh MaTepHualioB. PagnalluOHHOCTOMKNE CTANIA U CIUIaBBI.

DKOHOMHYECKH 000CHOBaHHBIN BHIOOP MAaTEPHAIOB /1JIs1 KOHKPETHBIX LIETEH.

Bb160p KOHCTPYKIIMOHHBIX MaT€pHalIOB JJI1 KOHKPETHOI'O TEXHOJIOTUYECKOTO IMpoliecca.
Kputepun u anropurm BbIOOpa KOHCTPYKIMOHHBIX MAaTE€pHAJIOB. DKOJOTUYECKHE AaCIEKTh
MaTepHUaJIOBEICHUS U 3alIUThl METAJIJIOB OT KOPPO3HH.

4. O0beM yueOHOMH TUCHUILTHHBI

B 3auerHbIx B akagem.
Buner yue6HOM paboTh €AMHULIAX yacax
OO0uiasi TPy10€eMKOCTh AUCHUNJIMHBI 10 Y4e0HOMY TUIAHY 3 108
AyIUTOpHBIE 3aHATHS: 1,3 48
Jlexuuu (Jlek) 0,9 32
[TpaxTnueckue 3anstus (113) 0,4 16
CamocrositesbHas padora (CP): 1,7 60
Pedepar 0,6 20
KoHTakTHas camocrosiTesnbHas paboTa 11 0,2
CaMOCTOSTEIbHOE N3YUYEHUE Pa3/Iei0B AUCHUILIMHbI ’ 39,8
Buj KoHTpoJIsi: 3a4eT / IK3aMeH 3auer
B 3auerHbIx B actp.
Buner yue6HOM paboTh EAMHULIAX yacax
OO0uiasi TPy10€eMKOCTh AUCIHUNJIMHBI 110 Y4eO0HOMY IUIAHY 3 81
AyIUTOpPHBIE 3aHATHS: 1,3 36
Jlexuuu (Jlek) 0,9 24
[Tpaktnueckue 3anstus (113) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
Pedepar 0,6 15
KonrakTHas camocrositenbHas pabota 11 0,15
CaMOCTOSTETbHOE U3YUYEHUE Pa3/IeI0B AUCHUIIIMHbI ’ 29,85
Buj KoHTpoJIsi: 3a4eT / IK3aMeH 3auer

AHHOTanusA padoyeil NPOrpaMMsbl JUCHHILIMHBI

“KOHCTPYKIIMOHHBbI€ MATEPHUAJIbI B TEXHOJIOTHH COBPEMEHHOI YHEepreTuKn’”’

(b1.B.[1B.07.02)

1.1Heau (MCHUIIMHBI:

-IpUOOPETeHNE CTyAEHTaMHU 3HAHUW O CTPOCHWH U CBOMCTBAX KOHCTPYKIIMOHHBIX
MaTepuajgoB, B YaCTHOCTH, MaTEPHAIOB, HCIOJb3YyEeMBIX B COBPEMEHHOU SHEPTeTUKE U
TEXHOJIOTHIX TEINIOHOCHUTENICH;

- O3HAKOMJICHHE C TEXHOJOTHUSIMU MPOM3BOJCTBA METALIUYCCKUX MU HEMETAJUTMYECKUX
MaTepuasoB, HCIOJIb3YEeMbIX, B YaCTHOCTH, B COBPEMEHHOW  JHEPreTUKE U TEXHOJIOTHSIX
TCIUIOHOCHUTEIICH

- U3y4YeHHE CHOCOOOB OIEHKHM M MPOTHO3UPOBAHHUS  AKCIUTyaTallMOHHBIX  CBOWMCTB
COBPEMEHHBIX MaTEPHAJIOB, MCIOJIB3YEMbIX, B YAaCTHOCTH, B COBPEMEHHOM JSHEPTETHKE U
TEXHOJIOTHUIX TEIUIOHOCHUTENICH;

-YCTaHOBJICHHE 3aBUCUMOCTH MEXKIY COCTaBOM, CTPOCHHUEM M CBOMCTBAMH COBPEMEHHBIX
MaTepuasIoB, HCIOJIb3YEMbIX, B YaCTHOCTH, B COBPEMEHHOW HSHEPreTHKE M TEXHOJOTHIX
TEIJIOHOCHUTEIIEH.
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2. B pesyabrare wu3y4YeHHs] IUCHUIUVIMHBI OOy4YamouIuiicsi 1O MporpamMmme
CIeNMAJINTETA J0JIZKEeH:

0b1a0amsb CIEYIONTUMHA KOMITICTCHITUSIMU

-CIIOCOOHOCTBIO  OCYIIECTBJIATh TEXHOJOTHMYECKHI TMPOIEeCC B COOTBETCTBHH C
pPErjIaMeHTOM M HCHOJIb30BATh TEXHHUYECKUE CPENICTBA IJII U3MEPEHHUS OCHOBHBIX MMapameTpOB
TEXHOJIOTHYECKOI0 Ipoliecca, CBOUCTB chlpbs U npoaykuuu (I1K-1)

-CIIOCOOHOCTh MPUHUMATh KOHKPETHOE TEXHUYECKOE pPEIICHUE C YYETOM OXPaHbl TPya,
paauanmoHHON 06€30MacHOCTH U 0XpaHbl Okpyxaromiei cpeanl (I1K-4).

3Hnams.

- COCTaB U CTPYKTYPY GYHKIHMOHAIBHBIX MAaTEPHAIIOB, MPUMEHIEMBIX ISl TPOU3BOJICTBA
000pyI0BaHUSI U KOHCTPYKIIMHA B COBPEMEHHOM PHEPTETHUKE U TEXHOJIOTUSAX TEIIOHOCUTEIICH

- cBo#cTBa (YHKIIMOHAIBHBIX MAaTEpPUAJIOB, MPUMEHSEMBIX JUISI MPOU3BOJICTBA
000pyI0BaHUSI W KOHCTPYKIIMA B COBPEMEHHOW DHEPTETUKE M TEXHOJIOTUSX TEIUIOHOCHTENCH, U
METOJIbl X ONPEICIICHHUS;

- mnpuHATyio B Poccuiickoit @enepanun MapkupoBKy (YHKIHMOHAJIBHBIX MAaT€pHAIOB,
MPUMEHSIEMBIX ISl TIPOU3BOACTBA O0OPYAOBaHUSI W KOHCTPYKIIMH B COBPEMEHHOW DYHEPTETHUKE
M TEXHOJIOTHUSIX TEIJIOHOCUTEJNCH ;

- KOPPEJSIUUMIO MEXIYy  CTPYKTYpO#l, CBOMCTBAMHU HW YCIOBUAMH SKCIUTyaTaluH

(GYHKIIMOHATBHBIX MAaTE€pUAJIOB,  IPUMEHSAEMBbIX IS TPOU3BOJACTBA OOOpyIOBaHUS U
KOHCTPYKIIMH B COBPEMEHHOM YHEPreTUKE U TEXHOJIOTUSAX TEINIOHOCUTENEH;
Ymemo:

- noadupaThb KOHCTPYKIIMOHHBIE MaTepHalibl C BBICOKMMH 3KCIUIyaTallUOHHBIMU
XapaKTepUCTUKAMU JIJIs 3aJJaHHBIX YCJIOBUM 3KCILTyaTalluu;

- ONPENENIATh OCHOBHBIE CBOMCTBAa (DYHKIMOHAJIBHBIX MaTepUAIOB, MPUMEHIEMBIX JUIs
IIPOM3BOJICTBA O0OPY/NOBAaHUSA U KOHCTPYKLUHUH B COBPEMEHHOW SHEPreTUKE U TEXHOJIOTHSX
TCIUIOHOCHUTEIICH

- IPOrHO3HPOBATh PabOTOCHOCOOHOCTh (YHKIIMOHATIBHBIX MAaTEPUAJIOB, MPUMEHSIEMbIX
Ui TPOU3BOJACTBA OOOPYIOBaHUS U KOHCTPYKUUH B COBPEMEHHOM  JHEpPreTHKe u
TEXHOJIOTHUIX TEIUIOHOCHUTENCH;

Braoemy:

- METOJaMH OTpeeIeHUs] CBOMCTB (YHKIIMOHAJIBHBIX MAaTEPUAIIOB, MPUMEHSIEMBIX IS
MIPOM3BOJICTBA 00OPY/IOBAHUS M KOHCTPYKLIHMH B COBPEMEHHOW OSHEPreTUKE U TEXHOJOTHUSAX
TCIUIOHOCHUTEIICH

- TEXHOJIOTUSIMU cOOpa U 00pabOTKH JAHHBIX IS MIPUHATHS KOHKPETHBIX TEXHUYECKUX
pelmieHuid mpu  pa3pabOTKE TEXHOJOTMYECKHX MPOIECCOB  C TOYKH 3pEHUs TEXHUKO-
HKOHOMMUYECKOHN 3PPEKTUBHOCTH.

3. Kpartkoe cogep:xaHue TUCUMILTHHbBI

Knaccudukanus KOHCTpYKUHOHHBIX MaTepuanoB. OCHOBHbBIE MaTepHalIbl, IPUMEHSIEMbIE
U1 IPOU3BOJICTBA O0OPYIOBAHUSI M KOHCTPYKLUN B COBPEMEHHOU 3HEPreTUKE U TEXHOJIOTUAX
TEIJIOHOCHUTEIIEH.

KoHcTpyKIImoHHBIE METAIIIMYECKHE MAaTEepHAaIbI.

VYrnepoaucTsie U erupoBanHble ctand. Kinaccuduxanus craneit, onpeaeneHue MOHITHS
KauecTBa crainu (TpeOoBaHUsS K KadecTBy). BimsHue yriepojga ¥ MOCTOSHHBIX
(TEXHOJIOTUYECKUX) IpHUMeced Ha KadecTBO CTalM, METOJbl YIYYIEHUs KadecTBa CTaju
(TOBBIIIEHHE €€ KOHCTPYKIMOHHOW IpPOYHOCTH). BnusHue nerupyromux »31€eMEHTOB Ha
cBOMcTBa cTaiu. JluarpamMmbl COCTOSIHUS JK€JI€30-Jerupyrouuili anemeHT. KoHcTpyKUnOHHbBIE
cranu. MHcTpyMeHTanbHble ctanu. Kinaccupukanus yriaepoaucTbiX U JErHpOBAaHHBIX CTaJIEH.
MapkupoBka crajgedl IO XUMHYECKOMY cOcCTaBy. KOHCTpPYKIHMOHHBIE CTaJId U CILIABBI.
WNucTpymMeHTalbHble cTanu W civiaBbl. UyryHbsl U TBepjble ciiaBbl. CBOICTBA UM Ha3HAa4YeHHE
gyryna. Ilpomecc rpadutuszanuu. YyryHel cepble, Oenble, KOBKHE, BBICOKOIPOYHBIE, HX
CBOICTBa, 00J1aCTh MPUMEHEHUS, MapKUPOBKA.
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Teopuss ¥ mpakTHKa TEPMUYECKOW M XUMHKO-TEPMHYECKOW OOpabOTKM METalioB U
cruiaBoB. [Ipupona, MexaHW3M M YCIOBHUS NPOTEKAaHUs CTPYKTYPHBIX IPEBPAIICHUN B CTaJM.
Buner Ttepmuueckoit obpabotku cramu: omkur | u Il posma, moiHBI M HENOJNHBINA OTXKUT,
HOpMaJju3alus, 3aKajika, OTIYCK. 3aKaJMBaeMOCTh M IPOKAJIMBAEMOCTh cTanei. BrusHue
TEpMHUUECKONH 00pabOTKM Ha MEXaHMuYecKue CBOWcTBa cTanu. PU3NyYeCKue OCHOBbI XHMHUKO-
TepMuueckoi o0paboTku. Bumel u cmocoOsl nementanuu. uddy3nonnoe HacelieHne
MOBEPXHOCTH HeMeTauilamMu. AszotupoBanue cranu. Juddy3smonnas merammmzanus. Monnas
XUMHKO-TepMHueckas oOpaboTka. [lepcrnieKTHBBI pa3BUTHS XMUMHKO-TEPMHUECKON 0OpabOTKH.
Huddy3noHHOE yaaleHne IpuMecen.

[{BeTHBIE METAILIBI U CILJIABBI HA X OCHOBE.

OO0was xapakTepucTHKa M KiaccuuKaiis MEAHbIX CIIaBoB. JlaTyHu, OpOH3bI, MEIHO-
HUKEJIEBbI€ CIUIaBbl. AHTU(QPUKIIMOHHBIE MeTauInYeckue MaTepuaibl. O0Ias XapakTepucTuKa
AIIOMUHHUEBBIX CIIaBoB. [ledopMupyemble allOMUHHUEBBIE CIUIABbI, JUTHEBbIE AIIOMHHHEBBIC
cruiaBbl. ['panynupoBaHHble cruiaBbl.  OOIIasi XapaKTepUCTHKAa MAarHUEBBIX — CIUIABOB.
Jlepopmupyemble MarHueBble CILIaBbl. JINThEBbIE MarHUeBbIE CILIaBbl. BiusHME Jerupyromux
3JIEMEHTOB CTPYKTYPY U Ha CBOMCTBA TUTAHOBBIX CIUIABOB. bepwIMi M CIUIaBBlI HA €70 OCHOBE.
TyromnaBkue MeTalIbl ¥ CIUIABbI HA UX OCHOBE.

Hemerannuyeckue marepuasbl.

Matepuansl Ha OCHOBE BBICOKOMOJIEKYISIpHBIX coennHeHui. CTpoeHue u CBOHCTBa
noJMMepoB. TepMOpeakTHBHbIE U TEpPMOIUIACTUYHBIE moJiuMepbl. CTpoeHue U CBOIiCTBa
mwiactMacc.  OCHOBHbIE  PAa3sHOBMJIHOCTH  IPOMBILIUIEHHBIX IOJMMEPOB U  IUIacTMacc.
ApMUpPOBaHHBIE TIOJUMEPHBIE MaTEPHAIIbL. ['a30HaNIOIHEHHBIE IIJIACTMACCHI.

Bb160p KOHCTPYKIIMOHHBIX MaTepUaioB JUIsi KOHKPETHOTO TEXHOJOTHYECKOIo IMpolecca.
Kpurepuu u anroputm BeiOOpa KOHCTPYKIIMOHHBIX MaTEPHAIIOB.

4. O0beM yueOHOMH TUCHMILTHHBI

B 3auerHbIx B akagem.
Buner yue6HOM paboThI €AMHULIAX yacax
OO0uasi TPy10€eMKOCTh IUCHUIJIMHBI 110 Y4e0HOMY IJIAHY 3 108
AyIUTOpPHBbIE 3aHATHS: 1,3 48
Jlexuuu (JIek) 0,9 32
[TpaxTuueckue 3anstus (113) 0,4 16
CamocrositesbHas padora (CP): 1,7 60
Pedepar 0,6 20
KoHnTakTHas camocrositenbHas pabota 11 0,2
CaMOCTOSITETbHOE N3YYEHUE PAa3/1€I0B AUCHUILIHHbI ’ 39,8
Buj kKoHTpoJIs: 3a4eT / IK3aMeH 3a4eT
B 3auerHbIx B actp.
Buner yue6HOM paboThI €AMHULAX yacax
OO0uiasi TPy10€eMKOCTh AUCHUNJIMHBI 10 Y4e0HOMY TUIAHY 3 81
AyIUTOpPHBbIE 3aHATHS: 1,3 36
Jlexuuu (JIek) 0,9 24
[TpaxTnueckue 3anstus (113) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
Pedepar 0,6 15
KoHTakTHas camocrosiTesnbHas paboTa 11 0,15
CaMOCTOSTETbHOE N3YUYEHUE Pa3/IeI0B AUCHUIIIMHbI ’ 29,85
Buj KoHTpoJIs: 3a4eT / IK3aMeH 3a4eT

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
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«KBaHTOBasti XMMHUSI MaTepuaJIOB cOBpeMeHHOM HepreTukw» (b1.B.J1B.08.01)

1. Ieab TUCHMIIMHBI
— O03HAKOMJICHHS C OCHOBHBIMH MOHATHUSMH COBPEMEHHOW KBAHTOBOM XUMHH;

— HU3YUYCHHA HNPHUHOUIIOB OCHOBHBIX KBAHTOBO-XMMHWYCCKHUX MCTOIOB pacucTa
CTPOCHHA U CBOMCTB XUMHUYECKUX CHUCTEM,

— O3HAKOMJIEHUS C OCHOBHBIMH IPEACTABICHUSIMH TEOPUH XUMHUYECKOW CBSI3U U
MEXKMOJIEKYJISIPHBIX B3aUMOACHCTBUM;

— O03HAaKOMJICHHE C OCOOEHHOCTSMU XUMHUYECKOHN CBSA3H, MEXMOJEKYISIPHBIX
B3aMMOJICCTBUN U CBOWCTB MOJIEKYJIIPHBIX CHCTEM;

— O3HAKOMJICHME C KBAaHTOBO-XMMHUYECKUM ONMCAHUEM DIEKTPOHHOW CTPYKTYpPBI
TBEPJBIX TEN;

— TpHOOpETEeHUS HABBHIKOB pPAbOTBI C OCHOBHBIMH KBAaHTOBO-XHMHYCCKHUMH
KOMITLIOTEPHBIMH ITPOTPaMMaMH, UCTIOIb3YEMBIMHU Ha MPAKTHKE.
2. B pesyabrare HU3yYeHUsl IUCHUIJIMHBI OOydYalOIIHiics 1O mporpaMme
CHeHUATUTETA T0JIKEH:
001a0ams CAEAYIOUUMHA KOMIIETEHITUSIMH:

— CHOCOOHOCTBIO  CaMOCTOSITEJIbHO  BBIMOJHSTH  HMCCIEAOBAHHUS C  HCIOJIb30BAHUEM
COBPEMEHHOM anmapatyppl ¥ METOJOB HCCIIEJOBaHUS B o0mactu OOBEKTOB
npodeccHoOHAIIbHON JESITebHOCTH, MPOBOJUTH KOPPEKTHYIO OOpabOTKY pe3yJibTaToB M
yCTaHaBIMBATh afiekBaTHOCTH Mozenel (I1K-10).

3nams:

— OCHOBHBIC ITIOJIOJKCHHMS KBAaHTOBOM XHUMHU, COBpGMCHHOfI TCOPUH XAMHYECKOH CBSI3U H
MCKMOJICKYJISAPHOTO B331/IMOI[€I71CTBI/I$I U MIpUMEPBI €€ MNPUMCHCHHA K KOHKPCTHBIM
XUMHWYECKHUM CHCTEMAaM,

— IPUHLOMNBI KOJMYECTBEHHOW XapaKTepu3allud AaTOMHOW M JJIEKTPOHHOW CTPYKTYpBI
MOJIEKYJIIPHBIX CUCTEM;

— OCHOBHBIE€ B3aMMOCBSI3M MEXIYy JJIEKTPOHHOW CTPYKTYpOoll M (PHU3MKO-XUMHUYECKUMU
CBOWCTBAMM BEULIECTB, JIEKAIME B OCHOBE YIIPABJICHUS CBOWCTBAMU;

— BO3MOXHOCTU OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHYECKHX pPAaCUETHBIX METOJOB U
00JacTi UX MPUMEHUMOCTH.
Ymemo:

— MPUMEHSTh KBAaHTOBO-XMMMUYECKHE MOJXObl U METOJbI JIJIsl pacuera, UHTEPIPETalluU U
MIPEACKA3aHNs CTPOCHHSI U CBOMCTB MOJIEKYJISIPHBIX CHCTEM.

Braoemy:

— DJIEMEHTapHBIMU HAaBbIKAMU MIPUMEHEHUS KBAHTOBO-XUMUYECKUX MOJIX0J0B U METOJIOB U
MHTEPIIPETAlN PEe3yJbTaTOB IPU PEIIEHUH NPAKTUYECKUX TEXHOJOTMYECKUX 3aaad U
CTaH/IaPTHBIMU KBAHTOBO-XMMHUYECKUMHU KOMIBIOTEPHBIMU ITPOrpaMMaMHu.

3. Kpartkoe cogep:xkaHue TUCUMILTHHBI

Bsenenue. IIpenmer kBaHTOBOM XUMHH. POJIb KBAHTOBOW XUMHUH B ONIMCAHUM XUMHYECKUX

SIBJICHUH U MPOLECCOB. B3auMOCBA3b KIIACCUYECKON U KBAHTOBOM MOJIENEN MOJIEKYII.

MoayJas 1. O0mue mono)eHus KBaHTOBON XUMHH
OcHOBHbBIE TIOJIOKEHUSI KBAHTOBOW MEXaHUKH. BapuanuoHHBIN METOJ HaXOXICHUS BOJIHOBBIX
¢byukuuil. [Ipubnmxenne He3aBUCUMBIX YacTUL. MeTo ] caMOCOTIaCOBAHHOTO TOJIS JJI1 AaTOMOB.
[Tpubnmkenne HeHTPaIbHOTO MOJIsl. ATOMHBIE OPOUTANIN U UX XaPAKTEPUCTUKH. .
AHTUCUMMETPUYHOCTh 3JIEKTPOHHOM BoJHOBON ¢yHKuuu. ChouH-opOuTtanu. JlerepMHHAHT
Creiirepa. Beeagenue B metonsl Xaptpu-®oka u teopuro (yHkiuoHana mioTHoctd (TOII),
XUMHMUYECKasl TPaKTOBKAa pPe3yJIbTaTOB. DJIEKTPOHHbIE KOH(UTYpallUd aTOMOB C TOYKU 3PEHUS
KBAaHTOBOUW XUMUH.

MoayJib 2. MeTo1bl MOJIEKYJIIPHON KBAHTOBOM XHUMHUH
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[Tpubmmxkenne bopHa-Onnenreiimepa, aaradaTHuecKuii MOTEHIMAN U MOHATHE MOJIEKYJISPHOU
cTpykTypel. Metoasl Xaptpu-®oka u TOIl mis monekynsl. Ilpubmmxenne MO JIKAO.
DOnexTpoHHas  Koppensuus. MeroJ  KOHQUI'YpallMOHHOTO  B3auMojeWcTBus.  Teopus
BO3MyLIeHNH. Pacuer sHeprum qucconvanuy XUMHUYECKUX CBI3EH.
Wepapxus meTonoB KBaHTOBOM XxmMuM. Hesmmupuueckas KBaHTOBass XuMHsS. basucHeie
GYHKIMM U1 HEOMIIUPUYECKUX pacueToB. ATOMHbBIE U MOJIEKYJIsIpHbIE Oa3ucHble HaObopbl. Poiib
0a3ucHBIX (DYHKUIMH B ONMMCAHUU CBOMCTB Mouiekyll. [lomysmnupudeckue meronapl. BamenTHoe
npuOIKEeHne. T-3JeKTpoHHoe mnpubmmkenue. Meron Ilappusepa-Ilomna-Ilappa. IIpocroit u
pacIIUPEHHBIN METObI XIOKKEIIA.
To4HOCTH KBAHTOBO-XHMHUYECKUX PACUETOB CBOMCTB MOJIEKYIL.

Moaysb 3. Xumudeckas CBsI3b U JJIEKTPOHHAS CTPYKTYpa TBEPABIX TeEI
OpOuTanbHas KapTUHA XUMUYECKOU cBs3U. KOHCTpYKTHUBHAS U IECTPYKTUBHASI UHTEPhEPEHLINS
op6uTtaneii. MosiekynspHble OpOUTAIN U UX CUMMETpuiiHas kiaccudukauusa. KoppensaunoHnssie
auarpamMMmbl. DJIEKTPOHHbIE KOHQUIYpallUU JIBYXaTOMHBIX MOJIEKYN. AHajIU3 3aceleHHOCTEH
opbutaneit mo Mamiukeny. Ilonstue o 3apsmax u nopsankax cpsizeid. [IpoctpancrBeHHOE
pacnpezenieHue 3JIeKTPOHHOM MJIOTHOCTH U XUMUYEcKasl CBs3b. JleopManinoHHas 31eKTpoHHAas
IJIOTHOCTB. TONoJIorTnYecKas TEOpUs XMMUYECKOM CBA3U. MeEXMOJIEKYIsIpHbIE B3aUMOJACHCTBHS.
OnHOBNEKTPOHHBIE BOJIHOBBIE (DYHKIIMM B KpUCTalIaXx U METOJbl UX pacuera. [Ipubnnxenue
JIOKaJNbHOMU IJIOTHOCTHU. YpoBeHb Depmu. [1M0THOCTH cocTosiHMA. 30HHASL CTPYKTYypa TBEPIbIX
Te1 U 00YCIIOBJICHHBIE €10 CBONCTBA. DNeKTpOHHOE CTpOCHHE KPUCTAJTINYECKUX
HEYNOPSI0YEHHBIX U aMOP(HBIX TEJI.
3akarovyenue. KBaHTOBast XUMUs KaKk HHCTPYMEHT IPOTHO3a B XUMHUHU.

4. O0beM y4eOHOH THCHHIJIMHBI

Bunel yue6HOM paboThI B 3aueTHBIX B akagem.
eIMHUIIAX qacax

OO0uasi Tpy10€eMKOCTb AUCIHUIJIMHBI 10 Y4eOHOMY 3 108

IJIAHY

AyIUTOpPHBbIE 3aHATHS: 0,89 32

Jlexuuu (JIek) 0,45 16

[Tpaktnueckue 3anstus (113) 0,44 16

CamocrositesbHas padora (CP): 1,11 40

Buja koHTpoOJIsi: 3a4eT / IK3aMeH 1 36 sk3ameH

Bunel yue6HOM paboTh B 3ageTHBIX B acrtp. yacax
eIMHUIIAX

OO0uiasi Tpy10€eMKOCTb AUCIHUIIMHBI 10 Y4eOHOMY 3 81

IJIAHY

AyIUTOpPHBbIE 3aHATHS: 0,89 27

Jlexmmm (JIek) 0,45 12

[TpakTueckue 3anstus (113) 0,44 12

CamocrositesbHas padora (CP): 1,11 30

Buja koHTpoJsi: 3a4eT / IK3aMeH 1 27 3K3aMeH

AHHOTANUA pado4yeil NPOrpaMmMbl AUCHUIIMHbBI
«Karanu3 B maTepuajax COBpeMeHHOM IJHePreTUKN»
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(b1.B./1B.08.02)

1. Heab AUCUMIIUHBI:

- TOBBILIEHUE HAYYHO-TEXHUYECKOM M  METOJ0JIOTUYECKON KOMIIETCHIIMH  CTYJCHTA,
HEOOXOIUMBIX JUIsl pemieHus Mpo(ecCHOHATBHBIX 3a]1a4, CBS3aHHBIX C MPOBEACHHUEM HAyIHO-
HCCIIEA0BATENBCKON PabOThl M MPOM3BOJICTBEHHO-TEXHOJOTHYECKON JIEATEIbHOCTH B 00acTH
TEXHOJIOTHH TeIUIoHocuTelei A0V

- IproOpeTeHne 00YyJaIOIUMHUCS 3HAHUH O POJIA KaTajii3a B MPAKTUUECKH 3HAYUMBIX ITpoIleccax
TEXHOJIOTUH TeTuIoHocuTeneu AJY.

Jlis 3TOro B XOJ€ HU3y4eHHUs Kypca HEOOXOIMMO JOHECTH 10 CTYAECHTOB (U3UKO-
XUMUYECKAE TPUHIUIIBI, JIeKAIIMe B OCHOBE TMPOIECCOB C YYaCTHEM TOMOTCHHBIX H
TreTEPOreHHBIX KaTaIM3aTOPOB.

2. B pe3yabrare u3ydyeHusi JUCHUIUVIMHBI CTYJEHT [0J:KeH TPUOOPeCTH cJeaylolue
npogeccuoHaIbHbIe KOMIETEHIINH:

— CHOCOOHOCTBIO CaMOCTOSITETILHO BBITIOJNIHATH HCCICOBAHUS C HCIOJIB30BAHHUEM
COBPEMEHHOU armapaTypsl 1 METOJIOB UCCIIEAOBaHUS B 00JaCTH 0OBEKTOB MPOGECCHOHATHHOM
NESTETPHOCTH, TPOBOJAUTH KOPPEKTHYIO 00pabOTKy pe3ylbTaTOB H  YCTaHaBIWBATH
agexBatHocTh Mojenet (I1IK-10).

B pe3yabTare n3y4eHusi AUCHUNIMHBI BBINYCKHUK T0JI/KEH:
3Hamb:

- MPUYUHBI YCKOPEHUSI XUMUYECKOTO MPOIIecca B MPUCYTCTBUU KaTaIM3aTOPa,

- OCHOBHBIC TIOHSITHS O KaTaau3e,

- OCHOBHBIE Y€PThl TOMOT€HHOTO M T€TEPOTEHHOTO KaTaln3a,

- OCHOBHBIE 3aKOHBI XUMUYECKON KMHETHKH, BIUSHUE PA3TUIHBIX (JaKTOPOB (TEMIIEPATYPHI,
JABJICHUS, HA CKOPOCTh XUMHUUYECKOW PEAKIIMH, B TOM YHUCJIEC B MPUCYTCTBUHU KaTaJIn3aTopa;
ymembp:

- IPUMEHSTh TEOPETUUYECKUE 3HAHUS U IKCIIEPUMEHTAIIbHBIE METO/IbI UCCIIETOBAHMS (PU3HIECKOM
XUMUH TSI peIIEHUS BOITPOCOB, BO3HUKAIOMINX MPH U3YUCHUH KATATUTHYCCKUX XUMHUECKUX
peaKuuii;

enaoemp:

- METOJIaMH OTIPEICTICHHUS MOPSIKA U CKOPOCTH PEAKIIUU, YCTAHOBJICHUS JINMUTHPYIOIICH
CTaJNM M MEXaHU3Ma N3y4aeMOM XUMHYECKOMN pEeaKIuH,

- uH(opMmanueir 00 OCHOBHBIX THUIAX KAaTaJIU3aTOPOB, HCIOJIB3YEMBIX B TEXHOJOTHUHU
TertoHocutenen A0Y.

3. Kparkoe coaep:kaHue QM CHUIJIMHBI:
Beenenue.

[Ipenmer u 3agaun Kypca. Poib KatanuTHUECKUX MPOLECCOB B XUMHUECKON TEXHOIOTUH
Y TEXHOJIOTMH pa3/IeJIeHUs U30TOIOB JIETKUX 3JIEMEHTOB. 3HaUeHUE paboT POCCUNCKUX YUEHBIX B
Pa3BUTHUU TEOPUU KaTalln3a.

XuMuyecKkass KHMHETHKA: POJib KaTajlu3aropa B YCKOPEHHHM XUMHUYECKUX PEaKIHM.
Teopusi CTOJIKHOBEHUH, aKTUBUPOBAHME MOJIEKYJ IPH CTOJKHOBEHUH, TEOPUS MEPEXOTHOrO
coctostHUs. Teopust aOCOMOTHBIX CKOpocTel peakiiuu. Mogens Jlenrmiopa.

l'omorennsiii  katanu3. KoMIUIeKCHbIE COEAMHEHHS MEPEXOAHBIX METAIOB Kak
TOMOT'€HHbIE KaTallu3aToOpbl peaklUuid B pacTBOpax. ['OMOTeHHbIE KaTaau3aTopbl aKTUBALIUU
MOJIEKYJIIPHOT'O BOJIOPOJIA.

I'ereporennslii karanu3. KuHETHKM TMOBEPXHOCTHBIX peakiuil. 3aKOHOMEPHOCTH
pEaKMOHHON CHOCOOHOCTH MOBepXHOCTH. Monenb Jlenrmropa-XuHmensByna. AncopOuus
MOJIEKYJI BOJIOPOJA HA IOBEPXHOCTH MEPEXOJHBIX METAJIIOB.

Karanuzatopsl B mpoieccax paszieneHusi U30TONOB JIETKUX 31eMeHTOB. Karamuzaropsl
aKTUBALlMKM MOJIEKYJISPHOTO BOJAOPOJa B TMpolleccax XUMHYECKOrOo HM30TOIHOrO oOOMeHa
BOJIOpOJIa C BOJOW, OPTO-Napa-KOHBEPCHUU BOAOPOJA, HHU3KOTEMIIEPATYPHOTO OKHUCICHUS
CJIEAOBBIX KOHLIEHTPALIMI BOJIOPO/IA.

4. O0beM y4eOHOH TUCHHUIJIMHBI
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Buabl yyedHoii padoThI B 3aueTHBIX B akagem.
eIMHUIAX yacax
OO0uasi Tpy10€eMKOCTb AUCIHUIJIMHBI 10 Y4eOHOMY 3 108
IUIAHY
AyIUTOpPHBbIE 3aHATHS: 0,89 32
Jlexuuu (Jlek) 0,45 16
[TpakTnueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 1,11 40
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 1 36 sk3ameH
Buabl yyedHoii padoThI B 3aueTHBIX B acrp.
eIMHUIAX yacax
OO0uasi Tpy10€eMKOCTb AUCIHUIJIMHBI 10 Y4eOHOMY 3 81
IJIAHY
AyIUTOpPHBbIE 3aHATHS: 0,89 27
Jlexuuu (Jlek) 0,45 12
[TpakTnueckue 3anstus (113) 0,44 12
CamocrositesbHas padora (CP): 1,11 30
Buja koHTpoJIsi: 3a4eT / IK3aMeH 1 27 3K3aMeH

4.5. IlpakTuku
AHHOTanusA padoyeil NporpaMmsl
«IIpakTHKAa 110 MOJTy4eHHIO NePBUYHBIX NPO(ecCHOHATbHBIX YMEHUH U HABBIKOB)»
(b2.5.01(1IT))

1. Heab y4yeOHOWl NPAKTHKH — O3HAKOMIICHHE CTYJEHTOB C METOJ0JIOrMYECKUMU
OCHOBaMHU OpraHuzanuu oOpa30BaTeIbHOTO Ipolecca MO MNPOPHII0 U3ydaeMOW MporpamMmbl
cnenuanuteta Ha kKadenpe XBOP PXTY um. /.. MenneneeBa, OCHOBHbIMU HAIpPaBJICHUSIMHU
Hay4HO-HCCIEAOBATENbCKON paboThl Kadeapbl B 00JAaCTH MaTepuajoB  COBPEMEHHOM
SHEPreTHKH; C JIeATEIbHOCThIO MPOU3BOACTBEHHBIX, HAYYHO-UCCIIEI0BATEIbCKUX U MPOEKTHBIX
OpraHu3anuii 1o MnpoQuiIo H3y4yaeMOM NporpaMMbl CHEHMUATUTETa, a TAaKXKE IOIy4YeHUE
MEPBUYHBIX MPO(ECCUOHATIBHBIX YMEHMM M HABBIKOB IIYTEM CaMOCTOSATEIBHOIO TBOPYECKOTO
BBINIOJIHEHUS] 3a/1ay, IOCTAaBJICHHBIX HporpamMmoi mnpakTukud. OCHOBHOHM 3anadeil yueOHOU
MIPAKTUKU SIBIISIETCA (OPMUPOBaHUE y O0OYUaAIOUIUXCs IEPBUYHOTO MPEJICTaBICHHUSI 00 OCHOBHBIX
oOnactsix, oObeKTax M BHJAAX NPO(ECCHOHATBHON NEATENbHOCTH, K KOTOPBIM TOTOBSTCS
BBIITYCKHUKH, OCBOMBUINE NPOrPAMMY CIIELIMATIUTETA 110 BEIOPAHHOM ClielUaIn3aliy.

2. B pe3yabTare Npoxo:kKaeHUs y4eOHOHl NPAKTHKH 00y4YaloUMiicsi MO MporpamMmme
CHEeNNATUTETA JOJI/KEeH:

0b1a0amsb CIETYIONTUMHA KOMIICTCHITUSIMU

- TOTOBHOCTBIO CBOOOJIHO IMOJI30BATHCS JIUTEPATYpHOM U JENOBOM NHUCbMEHHON U
YCTHOH PEYBI0 Ha PYCCKOM $I3bIKE, CIIOCOOHOCTHIO B MUCHMEHHOM M YCTHOW PEYU MPaBUIBHO
(JtornuHO) opopMuUTh pe3ynbrarhl MbiuieHus (OK-5);

- CHOCOOHOCTBIO K CaMOpPa3BUTHIO, MOBBIIIEHUIO CBOEH KBaIM(PHUKAMU U MAaCTEPCTBa,
CIIOCOOHOCTBIO CaMOCTOSITEJIBHO TNPUMEHSATh METOAbl M CpEACTBA IO3HAHUS, OOyueHUs U
CaMOKOHTPOJIS JUIsl TPUOOPETEHHS] HOBBIX 3HAHUNM U YMEHUH B 00JaCTH TEXHUKU M TEXHOJIOTHUH,
MaTeMaTHKHU, ECTECTBEHHbIX, T'YMAaHUTAPHBIX, COLIMATIBHBIX U SKOHOMUYECKUX HAYK, B TOM UUCIIE
B HOBBIX 00JacTsX, HEMOCPEJACTBEHHO HE CBs3aHHBIX €O cdepoil mpodeccrnoHaIbHOM
NEeSITeIbHOCTH, Pa3BUTHUS COLIMATILHBIX U MpodeccrnoHabHbIX komneTeHuii (OK-10);

- CIIOCOOHOCTH MCIMOJIb30BaTh MaTeMaTHYECKHE, €CTECTBEHHOHAYYHbIE M WH)XEHEpPHBIE
3HAHMS JUIsl pelleHus 3a1au cBoelt mpodeccuonanbHoi aestenbHocT (OIIK-1);
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- CHOCOOHOCTBHIO MPO(ECCHOHATBHO HCHOJIb30BaTh COBPEMEHHOE TEXHOJOIMYECKOE U
aHAJIMTUYECKOE 000pyIOBaHHE, CIOCOOHOCTbIO K IPOBEACHHUIO HAY4YHOI'O MCCIEAOBAaHUA H
aHaJIM3y MOJIy4YEHHBIX MpU ero npoBeaeHuu pesynbraron (OIIK-2);

- CHOCOOHOCTBIO CaMOCTOSITENIbHO BBINOJIHATh MCCJIEIOBAHUSA C HCIOJIb30BAHUEM
COBPEMEHHOMH ammapaTypbl U METOJIOB MCCIEAOBaHUS B 00JIACTH 0OBEKTOB MPO(ECCHOHATbHON
NESITeIbHOCTH, IPOBOAMTH KOPPEKTHYIO 00pabOTKy pe3yjibTaTOB W  YCTaHABIIMBATH
agexBatHocTh Mojenent (I1K-10).
3nams:

- TOpPANOK OpraHu3alluy, IUIAaHUPOBAHUS, MHPOBEICHHUS U obecreueHus: 00pa3oBaTeIbHON
NESITEIbHOCTH 110 MPOPUITIO U3ydaeMOW IPOrpaMMbl CIIELIUATIUTETA;

- TOpPSIOK  OpraHu3alliy, IUJIAHUPOBAHUS, IMPOBEIEHUS M O0OecleYeHHs]  Hay4yHo-
HCCIIEIOBATENICKUX PA0OT C UCHOJIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHUH.

Ymemo:

- OCYLIECTBJISITh ITOUCK, 00pabOTKY U aHaJIN3 HAyYHO-TEXHUYECKON MHpOpMaLuu no npoduio
IIPOMICHHON MTPAKTHUKHU.

Braoemy:

- CIIOCOOHOCTHIO U TOTOBHOCTBIO K MPOQECCHOHATBHON AEATEIBHOCTU MO MPOQUII0 U3ydaeMon
IIPOrpaMMbl CHELUATIUTETA;

- METOJOJIOTMYECKMMHM TOJIXOJaMH K OpraHM3allid  HAy4HO-UCCIIEIOBATEILCKOW U
00pa3zoBaTeIbHON JEATEITLHOCTH.

3. KpaTtkoe conep:kanue yueOHON NPaKTUKHU
3.1. O3nakomiieHue ¢ ucropuent siuepHo-tormuBHoro nukia (SATL). Ilocemenne TemaTnueckux
AKCIO3ULIUN MY3€€B U BHICTABOK.

3.2. O3HakOoMJIEHHE C TEpPCHEKTHBHBIMU HAy4YHbIMU pa3paboTKaMHU B OO0JIACTH CO3JaHUS U
NPUMEHEHHs] MaTepuanoB COBpeMeHHOW sHepreTuku. [locemenue Hay4yHbIx Js1aboparopuii
Kadeapbl ¥ 3HAKOMCTBO C OpraHu3aluel paboThbl B HCCIIEI0BATENBCKON Ja00paTOpHH.
3.3. O3HaKOMIIEHHE C OCHOBHBIMU M€TO/IaMU pabOThI C MaTepualaMyi COBPEMEHHOM 3HEPreTuKH,
C TEXHOJIOTMYECKHMHU CTaJusIMH, CBOMCTBAMM H3JAEIMN U o00JacTIMM HMX MPUMEHEHHUS.
O3HakoMJIeHHE ¢ OCHOBHOM MpUOOpHO 6a30i1 Hay4HbIX JabopaTopuil Kapeapsl.
3.4. IloaroToBKy oT4yeTa O MPOXOXKACHUHM Yy4eOHOI npakTuku. TpeboBaHuUs, MPEABbABIsIEMbIE K
HallMCaHUI0 M NpEICTaBIeHUIO oTuyeTa. KOHKpeTHOe cojaepkaHHe Y4eOHOW NpPaKTUKU
OTIpEJIeNIAEeTCS C YYETOM BO3MOXKHOCTEH M MHTEpEeCcOB Kadeapbl, OpraHu3yroleil NpakTuKy, U
MPUHUMAOIIEN OpPraHU3aLNH.

4. O0beM yueOHOMH TUCUMITHHBI

Bcero
Bujibl yueOHON paboThI B 3aueTHbIX B akanem. yacax
CANHNIax
OO01mas Tpy10eMKOCTb JMCHHUILJIMHBI 10 Y4eOHOMY 3.0 108
JIAHY ’
IIpakTnyeckas padora (IIP), B Tom yuciie: 3,0 108
Brmonnenne IMOJIY4YCHHOT'O 3aJaHus Ha 3.0 108
IIPOU3BOJACTBEHHYIO IIPAKTUKY ’
Buja nTOroBoro KOHTpOJisi: 3a4eT C OLEHKOM
Buner yue6HOM paboThI Bcero
B 3aueTHBIX B actp. yacax
CANHNIax
OO01mas Tpy10eMKOCTb JMCHHUILJIMHBI 10 Y4eOHOMY
JIaHY =L 1.
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IIpakTHyeckas padora (IIP), B Tom 4ncie: 3,0 81

Beinonnenue IIOJIy4€HHOTO 3aaHus Ha 3.0 31
ITPOU3BO/ICTBEHHYIO ITPAKTUKY ’

Buja nTOroBoro KOHTpOJIsi: 3a4eT C OLleHKOM

AHHOTanusA padoyeil NPOrpaMMbl JUCHHILIMHBI
«Hayuno-uccienoBarennbckas padora» (b2.5.02(I1))

1. Hear aucommianmHbl — (opMHUpOBaHHE MPO(PECCUOHANBHBIX KOMIETCHIMH U
puoOpeTeHne HaBBIKOB B 00JAacTM MaTepHalloB COBPEMEHHOW HHEPreTUKH CBSI3aHHBIX C
pavalMOHHBIMM  TIpolleCCaMU  IOCPEJCTBOM  IUIAHUPOBAHUS U OCYLIECTBIICHUS
AKCIEPUMEHTAILHOU JIeATEIbHOCTH.

2. B pesyabrare H3yYeHHUS [AUCUMIUIMHBI OO0y4YallMiics MmO mporpamme
CHEeNNATUTETA JOJI/KEeH:

0b1a0amsb CIETYIONUMHA KOMIICTCHITUSIMU

— CIIOCOOHOCTHIO K 0000IIEHHIO, aHATIU3Y, BOCIIPUATHIO HHPOPMAIIIH, IOCTAHOBKE LIE€TU
u BeIOOpY myteil ee noctuxkenus (OK-4);

— CIIOCOOHOCTBIO K CaMOPa3BUTHIO, MOBBIIIEHUIO CBOEH KBaJU(UKALMW U MacTepCcTBa,
CIIOCOOHOCTBIO CaMOCTOSITEJIBHO TNPUMEHSATh METOAbl M CpEACTBA IO3HAHUS, OOyueHUs U
CaAaMOKOHTPOJIS JUIsl IPUOOPETEHHUSI HOBBIX 3HAHUM M YMEHUHN B 00JIACTH TEXHUKU M TEXHOJIOTHH,
MaTeMaTHKHU, ECTECTBEHHbIX, T'YMAaHUTAPHBIX, COLIMATIBHBIX U 2KOHOMUYECKUX HAYK, B TOM UUCIIE
B HOBBIX O0O0JAacCTSX, HEMOCPEACTBEHHO HE CBs3aHHBIX €O cdepoil mpodeccrnoHaIbHOM
NeSITeIbHOCTH, Pa3BUTHUS COLIMATIbHBIX U NpodeccuoHanbHbIX komneTeHuii (OK-10);

— TOTOBHOCTBbIO KPUTHMYECKH OIICHMBAThb CBOM JJOCTOMHCTBA U HEIOCTATKH, HAMETHUTD
IIyTU U BBIOpaTh CPeACTBa pa3BUTUS JOCTOMHCTB U ycTpaHeHus HegocTtatkoB (OK-11);

— [OHMMAaHUEM  pOJIM  OXpaHbl  OKpyXaromeil  cpeapl M paluOHAIBLHOTO
IIPUPO/IOII0JIL30BAHUS U AJISl Pa3BUTHUS U coxpaHeHus nusminzanuu (OK-13);

— CIIOCOOHOCTBHIO MCMOJIb30BaTh MAaTEMAaTUYECKUE, ECTECTBEHHOHAYYHbIE U MHKEHEPHbIE
3HAHMS JUIsl pelleHus 3a1a4 cBoell mpodeccuonanbHon aestenbHocT (OIIK-1);

— CIOCOOHOCTHIO MPO(ECCHOHATIBHO HCIOJIB30BAaTh COBPEMEHHOE TEXHOJOTUYECKOE U
aHAJINTUYECKOE 000pyIOBaHHE, CIOCOOHOCTbIO K IPOBEACHUIO HAYYHOI'O MCCIEAOBAaHUA H
aHaJIM3y MOJIyYEHHBIX MpU ero nposeneHuu pesynbraron (OIIK-2);

- CHOCOOHOCTBIO MCHOJIb30BaTh METO/Ibl MaTEMATHUYECKOTO MOJEIMPOBAHUS OTJEIIbHBIX
CTaZuil M BCEro TEXHOJOTMYECKOTO Ipolecca, K IMPOBEACHUI0 TEOPETHYECKOro aHaliu3a U
AKCIEPUMEHTAJIbHOM npoBepke afgekBaTHocTH Mozenu (OIIK-3);

— CIOCOOHOCTBIO K pa3paboTke IJIAHOB M NpOrpaMM IPOBEJIEHUS  HAy4yHO-
UCCIIEIOBATENIbCKUX Pa3pabOTOK, BEIOOPY METOJIOB U CpeJICTB petieHust HoBbIX 3a1ad (I11K-9);

— CIIOCOOHOCTBIO CaMOCTOSITENIBHO BBINOJIHSTH HUCCIEAOBAHMUS C HCIOJIb30BAaHUEM
COBPEMEHHOM ammapaTypbl U METOJIOB MCCIIE0BaHUs B 001acTU 00BEKTOB MPO(ecCUOHATbHOM
NESITeIbHOCTH, IPOBOAUTH KOPPEKTHYIO 00pabOTKy pe3ylbTaToB U  YCTaHaBIMBATh
anexkBaTHocTh Mojenent (I1K-10);

— TOTOBHOCTBHIO HCIOJb30BaTh METO/bl OLIEHKM pUCKa U pa3pabarbiBaTh MEpbl 10
obecrieueHni0 0€30MacHOCTH pa3padaThIBAEMbIX HOBBIX TEXHOJIOTUH OOpamieHusi ¢ 00beKTaMu
npodeccuoHanbHoM nesrenbHocTu (I1IK-11);

— CIIOCOOHOCTBIO TPEACTaBIATh pPE3yIbTaThl HCCIEAOBaHUS B (opMax OTYETOB,
pedeparoB, nyonuMKaUMi U MYOIUYHBIX OOCYXIEHHH, CHOCOOHOCTBIO (HOPMYIHPOBATH
MIPaKTUYECKHE PEKOMEHJIAIMU 10 UCIOJb30BAaHUIO PE3YJIbTaTOB HaydHbIX ucciepoBanuit (I1K-
12).

3HaAMb:

— TOpSAJOK OpraHU3aluM, IUIAHUPOBAHMS U MPOBEACHUS HAyYHO-UCCIIENOBATELCKUX
paboT ¢ UCTIOIH30BAHUEM OCIIETHUX HAyYHO-TEXHUYECKUX JOCTUKEHUH B TaHHOM 00s1acTy;

— TEOpPEeTHYECKHE OCHOBBI TEXHOJIOTUU TeIIoHOcUTeNne DY u npuMeHsaTh 3TH 3HaHUS
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Ha MPaKTHUKE;

— OCHOBHBIE TPeOOBaHMS K MPECTABICHUIO PE3YIbTATOB MIPOBEICHHOTO MCCIICIOBAHMS
B BHJIC HAYYHOTO OTUYETa, CTAThU WM JOKJIA/a;

ymemp:

— CaMOCTOSITEIBHO BBISBIISITH MEPCIICKTUBHBIE HANPABJICHHUS HAYYHBIX HCCIICIOBAHUMH,
000CHOBBIBATh AKTYyaJbHOCTh, TEOPETUYECKYI0O M TMPAKTHUYECKYI0 3HAYUMOCTh MPOOJIEMBI,
MPOBOJIUTHh  AKCIIEPUMEHTAJIbHBIC HCCIICIOBAHUS, aHAJIU3UPOBATh M  HUHTEPIPETUPOBATH
MOJTy4CHHBIC PE3yIbTaTHI;

— OCYILECTBJIATh MOUCK, 00pabOTKY M aHAIU3 HAay4YHO-TEXHHUYECKONW MH(pOpMaLuu 110
PO HUITIO BBITIOJHIEMOM padOTHI, B TOM YKCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHIA;

— paboTaTh Ha COBPEMEHHBIX MPUOOPAX, OPTaHU30BBIBAThH MMPOBEJACHUE IKCIIEPUMEHTOB
Y UCTIBITAHUHM, TPOBOJUTH UX 00pabOTKY M aHAITM3UPOBATh PE3YJIbTATHI;

eénademu:

— METOJOJIOTMEH W METOJMKOM NPOBEACHUA HAYYHBIX HCCICIOBAHUMN; HaBBIKAMU
CaMOCTOSITEIPHOW HaYyYHOU U MCCIIEA0BATEILCKOM PaObOTHI;

— CIIOCOOHOCTBIO pemliaTh TOCTABJICHHBIC 3a/1ayd, WCIOJb3ysd YMEHHUS W HABBIKH B
OpraHu3aIui HAyYHO-MCCIIEIOBATEIBCKUX U TEXHOJOTUYECKUX PadOT;

— HaBBIKAMHU KPUTHUYECKOTO aHAIN3a HAYYHO-TEXHUUYECKOU JIUTEPATYPHI, Pa3pabOTKH U
hopmMyTupOBaHUs COOCTBEHHBIX METOO0JIOTMUECKHUX MOIX00B K PEIICHUIO HAYYHBIX MTPOOIIEM.

3. KpaTkoe coaepskaHue JMCUUIITHHbBI

MonayJis 1. BoinoJiHeHHe U TPeACTAB/IEHHE Pe3YJbTATOB HAYUYHBIX HCCJIEI0BAHMI

1.1 BelnmonHeHne HayYHBIX UCCIIETOBAHUM.

CocraBnienne mporpamMmbl  uccienoBanus. CTpykTypa U COJAEpXKaHUE OCHOBHBIX
pa3zesioB OTYeTa O HayYHO-UCCIIEI0BATEIbCKON paboTe.

dopmynrpoBaHUe LeNeH U 3a/1ad HCCIeA0BAHUS, COCTABICHUE aHAIUTHUYECKOTro 0030pa
M0 TeME HCCIEIOBaHUs;, BBHIOOP 3(PPEKTUBHBIX METOJOB W METOAUK JIOCTHIKEHUS >KEJIaeMbIX
Pe3yJbTaTOB HCCIEA0BAHMUSL.

N3yuenne HEOOXOIUMBIX METOAMK MPOBEJACHUS HMCCICIOBAHUM M OCBOCHHUE MPUOOPOB
JUTSI TIOJTYYEHUS SKCTIEPUMEHTATBHBIX JAHHBIX

[IpoBenenne COOTBETCTBYIONIMX OKCIEPUMEHTOB [UISI TOJYYCHUS TPAKTUYCCKUX
pe3yibTaTOB; aHalIM3, HUHTEprnpeTanuss U  0000IleHHue pe3yabTaTOB  HCCIIEIOBAHMS;
(hopMyTUPOBKA BHIBOJIOB; HAITMCAHUE OTYETA.

1.2 IloaroToBKa HAy4HOTO JOKJIAA U MPE3EHTALINH.

4. O0beM yueOHOMH THCUMILTUHBI

N Bcero 8 cemectp 9 cemectp 10 cemectp
Buner yue6Hoi
AGOTEL 3auer. | Axkan. | 3auer. | Akaxn. | 3auer. | Axan. | 3ader. | Akan.
P el Jac. el Jac. el Jac. el Jac.
Oo0masn
L AT 18 | 648 | 3 108 6 | 216 | 12 | 432
AUCHUILIUHBI 110
yueOHOMY IJIaAHY
Hparireciie 12 | 432 | 3 108 3 | 108 | 6 | 216
3anstus (I13)
CamocrosTenbHas
pabora (CP) 9 324 - - 3 108 6 216
Buja koHTpOJISI: 3a4eT ¢ OLCHKOMH
N Bcero 8 cemecTp 9 cemectp 10 cemectp
Buner yue6Hoi
AGOTEL 3auer. | Actp. | 3auer. | Actp. | 3auer. | Actp. | 3auer. | Actp.
P el Jac. el Jac. el Jac. el Jac.
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Oo0masn
TPYAOEMKOCTh
AUCHUILIUHBI 110
yueOHOMY IJIAHY
[IpakTrueckue
3anstus (I13)
CamocTosTenbHas
pabora (CP)

Buja koHTpOJISI: 3a4eT ¢ OLEHKOMH

18 486 3 81 6 162 12 324

12 324 3 81 3 81 6 162

9 243 - - 3 81 6 162

AHHOTanusA padoyeil NPOrpaMmMsbl JUCHUIIMHBI

«IIpaKkTHKa 110 0JIy4eHHI0 PO eCcCHOHAIBHBIX YMEHHI M ONBITA NPO¢eCCHOHATBHOM

aesiteabHocTH» (b2.5.03(IT))

1. Heap AUCHUIUIMHBI — TPAKTUYECKOE O3HAKOMIICHHE C pPEAJIbHONM Hay4YHO-
MPaKTUYECKON JESTeNbHOCThIO MOJpa3AeieHUl NpEeANnpusTUs, U3y4yeHUs U aHajlu3a OIbITa
OpraHu3alMyl HAy4YHO-IIPOU3BOJCTBEHHOM JIEATENbHOCTH, YIpPABJICHUS MPOU3BOACTBOM U
KOJUIEKTUBOM U THPOPaOOTKHM OJHOTO U3 HAayYHO-NPAKTUYECKHMX BOIPOCOB, CBSI3aHHOTO C
NEeATENBHOCTHI0 KOHKPETHOIO MOIPA3ACICHUS JAHHOTO MPEAIPUATHSY.

2. B pesyabraTre uH3y4YeHHUS] JUCHUILVIMHBI O0y4Yawlnuiicd MO0 Mporpamme
CIEeHAINTETA 10JIJKeH:

0b1a0amsb CIETYIONUMHA KOMIICTCHITUSIMU

- TOTOBHOCTBIO CBOOOJIHO IMOJI30BATHCS JIUTEPATYpHOM U JENOBOM INHCbMEHHON H
YCTHOH PEYBbI0 Ha PYCCKOM $I3bIKE, CIIOCOOHOCTHIO B NMHUCHMEHHOM M YCTHOW PEYU MPaBUIBHO
(JtornuHO) opopMuUTH pe3ynbrarhl MbiuieHus (OK-5);

— CIIOCOOHOCTBIO OCYIIECTBJISATh TEXHOJOTUYECKUH IMpOLlecC B COOTBETCTBUU C
pEerIaMeHTOM M MCHOJIB30BaTh TEXHUYECKHE CPEICTBA JUI U3MEPEHMS OCHOBHBIX ITapaMeTpPOB
TEXHOJIOTHYECKOI0 Mpoliecca, CBOUCTB chlpbs T npoayKuuu (I1K-1);

— CIIOCOOHOCTBIO K PEUIEHUI0 MpPOPeCcCHOHATIbHBIX IPOU3BOJCTBEHHBIX 3ajad,
BKJIIOUAIOLIUX pa3paboTKy HOPM BBIPAOOTKH U TEXHOJOTMYECKUX HOPMATUBOB PACXOJOBAHUS
ChIpbSl,  MAaTE€pUAJIOB U  DHEPreTUYECKUX  3aTpaT, COBEPUICHCTBOBAHME  KOHTPOJIA
TexHoyiorudeckoro mpouecca (I1K-2);

— CIIOCOOHOCTBHIO AHATU3UPOBATh TEXHOJIOTUYECKH MPOLIECC, BBISBISTH €T0 HEJIOCTATKU
1 pa3padaTbIBaTh MEPONIPUATHS 110 ero coBepiieHcTBoBaHuO (I[TK-3);

— CIIOCOOHOCTBIO K aHAJIM3y CHUCTEM aBTOMAaTHU3allud IPOU3BOJCTBA U pa3paboTKe
MeponpusaTHil o ux cosepuieHcTBoBanuio (I1K-5).
3uamo:

— TEXHOJIOTHUYECKHE MPOLIECChl, MPUHIMIINATBHYIO TEXHOJOTHYECKYI0 CXEeMY
MIPOM3BOJICTBA M  OCHOBHOE€  TEXHOJIOTMYECKoe  00OpylaoBaHME, UCIOJIb3yeMbIE B
TEXHOJIOTUU MATEPHUATIOB COBPEMEHHON SHEPI€TUKH;

— OPraHU3alMOHHYIO CTPYKTYPY IPEANPUATHN 1O MPOU3BOACTBY npoaykuuu POII;

— OCHOBHbBIE€ TPHUHLMIBI, MeToAbl M (OPMBI KOHTPOJSL TEXHOJIOTMYECKOrO —Ipoliecca,
HCXOJHOTO ChIPbsI U KauecTBa MPOAYKLIUH;

— OCHOBHbBIE HOpPMATHBHBIE JOKYMEHTBI IO CTaHAAPTU3AMHU U CEPTU(UKAIMU H30TOIHOM
IIPOAYKIIMH;

— IpaBWJIa TEXHUKHU 0€30MaCHOCTH, HKOJIOTUU U MPOU3BOJCTBEHHON CAaHUTAPHH.

Ymemu:

— MpPUHUMAaTh KOHKPETHbIE TEXHUYECKUE PELICHUS MPU OCYIIECTBIEHUU TEXHOJIOTHYECKOTO
mpouecca, BbIOMpAaTh TEXHUYECKUE CpEACTBA Il  KOHTPOJISI U PEryJupOBKHU
TEXHOJIOTMYECKUX I1ApaMETPOB;
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— HWCTOJIb30BaTh  HOPMAaTHUBHBIE JOKYMEHTHI 1O  KAadecTBY, CTaHIAApPTH3AlUU |
cepTU(UKAIMK TPOIYKTOB W U3JACIHUMA, DIEMEHTHl HSKOHOMHYECKOTO aHalu3a B
IIPAKTUYECKOU IEATEIIBHOCTH.

Braoems:

— CIIOCOOHOCTBHIO  BBISBISATH W yCTPaHATh  OTKJIOHEHUS OT  PEXKHUMOB  pabOTHI
TEXHOJIOTHYECKOTO 000PYI0BAHUS U MTapaMETPOB TEXHOJIOTUYECKOTO MPOIIeCca;

— CIIOCOOHOCTBIO W TOTOBHOCTBIO  OCYIIECTBJIATH  TEXHOJOTHYECKUW  TpOIeCC B
COOTBETCTBHH C PETIIAMEHTOM.

3. Kpartkoe cogep:xaHue TUCUMILIHHbBI

Mooyns 1.

YcranHoBoYHasl JIEKIUS, WHCTPYKTAX IO TEeXHUKE Oe3omacHOCTH. (O3HaAKOMUTEIbHAsS
OKCKYpCHS C TIOCEIICHHEM TMPOM3BOJCTBA, C U3YYCHHEM TEXHOJOTHU TIPOU3BOJICTBA,
MIPUMEHSIEMOMY 00OPYI0BaHUIO, BHIITYCKAEMOW MPEANPUATAEM TPOIYKIIUH, METOIaM U hopMam
KOHTPOJIS IIPOTYKITHH.

BrinonHeHne HHIUBUyATbHBIX 3aJaHUM.

Mooynws 2.

O3HaKOMJIEHHE C TEXHOJIOTHSIMHU Pa00THI HA MPEANPUITHH B TOM YUCIIE CO CICIYIOIIUMU
OCHOBHBIMH CTQIUSIMU TIPOU3BOJICTBEHHOTO ITUKJIA.

BrinosHeHne HHIUBUYATbHBIX 3aJaHUM.

Mooyns 3.

Cucmemamuszayua mamepuana, n0020Mo6Ka omyema.

O06o061meHre U cucTeMaTu3alusl JaHHBIX 10 CTPYKTYpE, TEXHOJIOTHMH IPOU3BOJICTBA,
MIPUMEHSIEMOMY 00OPYI0BaHUIO, BHIITYCKAEMOU MPEIMPUATAEM MPOIYKIIUU, METOaM U opMam
KOHTpoJIst ipoaykiuu. [louck u coop HepocTarommx qaHHbIX. [[0roToBKa M HaNMCcaHWe OTYETA.
[ToaroroBka u HamKcaHUE OTYETA MO BHITIOJHEHUIO UHIMBUIYATHHOTO 3a/IaHHUS.

4. O0beM yueOHOMH THCHMIIHHBI

Bcero
Bunpr yueOHON paboOTHI B 3auer. B akazewm. gacax
CANHNIax
OO01mas Tpy10eMKOCTb JMCHHUIIJIMHBI 110 Y4eOHOMY 3.0 108
JIAHY ’
IIpakTHyeckas padora (IIP), B Tom yuncie: 3,0 108
Brmonnenne IMOJIY4YCHHOT'O 3alaHus Ha 3.0 108
IIPOU3BOJACTBEHHYIO IIPAKTUKY ’
Buja nTOroBoro KOHTpOJIsi: 3a4eT € OLleHKOMH
Buner yue6HOM paboThI Bcero
B 3auer. B actp. wacax
CANHNIax
OO01mas Tpy10eMKOCTb JMCHHUILJIMHBI 10 Y4eOHOMY 3.0 81
JIAHY ’
IIpakTHyeckas padora (IIP), B Tom yuncie: 3,0 81
Brmonnenne IMOJIY4YCHHOT'O 3aJaHus Ha 3.0 31
IIPOU3BOJACTBEHHYIO IIPAKTUKY ’

Buja nTOroBoro KOHTpOJIsi: 3a4eT € OlleHKOM

AHHOTanusA padoyeil NporpaMmsl
«[Ipexaumnomuas npaktuka» (b2.5.04(11x))
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1. Heau npeaaMnaIOMHOM NPAKTUKH:

- 3aKpeIUIeHHE TEOPeTHUYECKUX 3HAHUM M MPAKTUUYECKUX HAaBBIKOB, IOJIYYEHHBIX B
npouecce o0y4eHus 1o MporpaMMe CrelualnTeTa;

- 1npuoOpeTeHHe HaBbIKOB, HEOOXOAMMBIX B JajlbHeWmed npodeccuoHaIbHOU
NeSITeNIbHOCTH;

- NpUOOpETeHHE OIbITa IMOCTAHOBKM U BBINOJIHEHUS HAyYHO-HUCCIIEIO0BATENbCKUX (B
cilyyae

BBINIOJIHEHUS] HAYYHO-HUCCIIEI0BATENbCKONW pabOThl) U MPOEKTHBIX (B CIIydae BBITOJTHEHUS
pacueTHO-MPOEKTHON padoThl) 3a1a4;

- OBJIQJICHUE METOJI0JIOTHEN U METOJaMH 00pabOTKU pe3yabTaTOB UCCIEIOBAHNUS;

- ydactue B paboTe Hay4yHO-HCCIEAOBATEIbCKOM TIpYyIMIbl, BPEMEHHOIO TPYIOBOIO
KOJUIEKTHBA;

- cOop, MOArOTOBKAa U CHUCTEMAaTHU3alUsl MaTepHaioB IO TEMaTUKE BbITYCKHOU
kBasin(ukanoHHoi pabotsl (BKP).

2. B pe3yabTare NpOXOKICHHUS MNPENIUIIOMHON NPAKTHKH Oo0y4yawuuics 1o
NnporpaMme CrenraJauTeTa J0JLKeH:

0b1a0amsb CIETYIONUMHA KOMIICTCHITUSIMU

- CIHOCOOHOCTBIO OCYLIECTBJISITH TEXHOJIOTMUECKUHA MPOILECC B COOTBETCTBUM C
perJaMeHTOM M HCIOJIb30BaTh TEXHUYECKHE CPEACTBA JJISi U3MEPEHMs] OCHOBHBIX IapaMeTpoB
TEXHOJIOTHYECKOI0 Mpoliecca, CBOUCTB chlpbs U npoaykuuu (I1K-1);

- CIOCOOHOCTBIO K pEIICHHI0 MNPO(PECCHOHAIbHBIX IPOU3BOJACTBEHHBIX —3ajady,
BKJIIOUAIOLIUX pa3paboTKy HOPM BBIPAOOTKH U TEXHOJOTMYECKUX HOPMATUBOB PACXOJOBAHUS
ChIpbSl,  MAaTE€pUAJIOB U  DHEPreTUYECKUX  3aTpaT, COBEPUICHCTBOBAHME  KOHTPOJIA
TexHosiorudeckoro mpouecca (I1K-2);

- CIIOCOOHOCTHIO aHAIM3UPOBATh TEXHOJOTUYECKHUM MPOIIECC, BBISBIATh €r0 HEJOCTATKU
U pa3padaTbIBaTh MEPONIPHUATHS 110 ero coBepiieHcTBoBaHuO (I[1K-3);

- CHOCOOHOCTHIO NPUHHUMATh KOHKPETHOE TEXHHUYECKOE pELIEHUE C Y4E€TOM OXpaHbl
TpyZa, paAualllOHHON 6€30IacHOCTH U 0XpaHbl okpyxaromen cpensl (I1K-4);

- CIOCOOHOCTBHIO K aHalM3y CHUCTEM aBTOMAaTHU3allMM IPOU3BOJCTBA U pa3paboTke
MeponpusaTHii o ux coepuieHcTBoBanuo (I[1K-5);

- crnocoOHOCThIO K pa3paboOTKe IIJJaHOB M IPOrpaMM  IPOBEIEHUS HAy4YHO-
HCCIIEIOBATENIbCKUX Pa3pabOTOK, BEIOOPY METOJIOB U CPEJICTB peuieHust HoBbIX 3a1ad (I1K-9);

- CIIOCOOHOCTBIO CaMOCTOSITEJIBHO BBIMOJIHATh HCCIEAOBAHUS C MCIIOJIIb30BAaHUEM
COBPEMEHHOU ammaparypbl 1 METOJIOB HMCCIEAOBAHUS B 00JIaCTH 00BEKTOB MPO(HEeCCHOHATBHOU
NESTeIbHOCTH, IPOBOAUTH KOPPEKTHYIO 00pabOTKy pe3ylbTaToB U  YCTaHaBIMBATh
agexBatHocTh Mojenent (I1IK-10);

- TOTOBHOCTHIO MCIOJb30BaTh METOJbI OIICHKM pHCKa W pa3padarbiBaTh MEphl IO
obecrieueHni0 0€30MacHOCTH pa3padaThIBAEMbIX HOBBIX TEXHOJIOTHUN OOpamieHusi ¢ 00beKTaMu
npodeccuonanbHoM nesrenbHocTu (I1IK-11);

- cIOCOOHOCTBIO MPEACTABIATh pPE3ylIbTaThl MCCIEAOBaHMS B (QOpMax OTYETOB,
pedeparoB, nyonuKauMi U MYOIUYHBIX OOCYXIEHHH, CHOCOOHOCTBIO (HOPMYIUPOBATH
MIPaKTUYECKHE PEKOMEHJIAIMU 10 UCIOJb30BAaHUIO PE3YJIbTaTOB HayuHbIX uccienoBanuid (I1K-
12).

3nams:

- OCHOBBI OpraHU3aIM1 U METOJI0JIOTUIO HAYUHBIX UCCIIEI0OBAHUII;

- COBpPEMEHHBIC HAyYHbIC KOHIICTIIINH B 00JIACTH TEXHOJIOTHUH TeIUIOHOCUTeNei 10V

-CTPYKTYpY W METOJbl YIPABJIEHUS COBPEMEHHBIM IIPOU3BOACTBOM MAaTEpUajOB
COBPEMEHHOM YHEPreTUKH.

Ymemo:

- paboTaTh C HayYHBIMHM TEKCTaMHU, II0JIb30BaThCS HAYYHO-CIIPABOYHBIM aIlllapaToM;

- 00pabarTbIBaTh, aHAIM3UPOBATH MOJTYYEHHBIE SKCIIEPUMEHTAIbHBIE IaHHBIE;

- 0(OpMIIATH pe3yNIbTaThl HAYYHBIX UCCIIEJOBAHUIA;
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- WCINOJIb30BaTh IOJYyYEHHbIE TEOPETUYECKHE 3HAHUS I IPOEKTUPOBAHUSA
TEXHOJIOTUYECKHUX JIMHUH MTPOU3BOJICTB MaTepUaioB COBPEMEHHON 3HEPT€TUKU.

Braoemy:

- HaBBIKAMH CaMOCTOSATEIbHON HayYHO-UCCIIE0BATEIbCKON 1€ATEIbHOCTH, paOOTHI €

MCTOYHUKAMU Hay4yHOU MH(popManuy, peQeprupoBaHrs HayYHbIX MyOIUKaIIHMA;

- METOJaMH MTPOEKTHUPOBAHUS OCHOBHBIX M BCIIOMOTATENIbHBIX LIEXOB ITPOU3BOJICTBA

MaTepUaJoB COBPEMEHHOM SHEpPreTHMKH, CcrocodamMu pacuera TEXHOJOTHYECKOro
000pyI0BaHUS.

3. KpaTtkoe coneprxanue npeaunioMHON MPaKTUKU

TemaTuka NpeNIUIUVIOMHON NPAKTUKH CTYACHTOB CIEUUAIUTETa M0 CHEHAIbHOCTH
«XHMHYECKasi TEXHOJIOIMSl MaTepUaIOB COBPEMEHHOM 3HEPreTUKU» OIpeNesieTcsl TEMaTuKON
UX BBIMYCKHOM KBaIM(QHUKAMOHHON pabOTBl M  MOXET MPOBOAMTHCS B  Hay4yHO-
HCCIIeI0BATEIBCKOM (hopmare.

[IpenaumioMHas MpakTUKa MPOXOJUT B HAy4YHBIX J1a0OpaTOPUSIX, TEXHOJIOTHYECKUX
MOApa3JIeNIEHNUAX, UHPOPMAIIMOHHBIX IEHTpaX Hay4YHO-MCCIIEI0BATEIbCKON OpraHn3aluu Wil B
naboparopusix kapeapsr XBOP um. /1. 1. Menneneena.

CryneHTsl 3HaKOMSTCS ¢ TeKyllel paboToil JabopaTopr, OCBaUBAIOT METO/bl CUHTE3A,
aHaJln3a, UCCIIEI0BAHUs CBOMCTB MaTEpHUaJIOB COBPEMEHHOW SHEPreTUKHU, OMHUPAsCh Ha OMBIT U
HaBbIKU NPUOOPETEHHbIE NPU OCBOCHUU AMCUUIUIMHBI «YueOHas Hay4dHO-HCCIIEJOBATEIbCKas
paboThD, MPUOOPETAIOT HABBIKM MOMCKA HAYYHO-TEXHUYECKON MH(pOopMaluu U paboThl ¢ 0a3amMu
JAHHBIX, MPOBOJAT OSKCIIEPUMEHTAIbHbIE HCCIEIOBAHUS W MCIBITAHUS B COOTBETCTBHM C
yTBepxkaeHHo Temoit BKP, yqacTByroT B 00paboTke pe3yibTaToOB MCCIEAOBAHUS U IMOATOTOBKH
UX K MyOJUKaLUH.

Bo Bpems npoxoxaeHus IpeJIUIIIOMHON MPAKTUKU CTYIEHTBI COOUPAIOT MaTEpUaIb 110
TEMaTUKE BBITYCKHOW KBaJIM(DPUKAIIMOHHON pabOThl, aHATU3UPYIOT HX, HAMEYAIOT OCHOBHBIE
HaIpaBJIEHUS U 3aJ]a4i paboThl, BBIPAOATHIBAIOT METOIOJIOTHIO PELLIEHUS 3THUX 3a]a4.

KoHnkpeTHOoe conmepikaHue NpeIAUIIOMHON HMPAKTHKU OINpEAEseTcs] UHAWBHIyalbHbIM
3aJJaHUEM CTYJICHTA C Y4ETOM MHTEPECOB U BO3MOXKHOCTE OpraHu3aluid, IJ1€ OHA BBITOIHSAETCS.

WnnuBuayanbHoe 3aiaHue pa3palaThiBaeTcs MO MPOQUIII0 CIEHHUaIbHOCTH B CTPOTOM
COOTBETCTBUU C TEMOI BBITYCKHOW KBAIU(PUKALIMOHHON pabOThl CHEIUAINCTA.

4. O0beM yueOHOMH THCUMITHHBI

Bcero
Bunpr yueOHON paboThL B 3auer. B akazem. gacax
€IMHULIAX
OO0mast Tpy/10eMKOCTb JMCHUILIMHBI 110 y4eOHOMY 24.0 364
MJIAHY ’
IIpakTHyeckas padora (IIP), B Tom yuncie: 12,0 432
Brinosinenue MIOJIy4EHHOTO 3a/aHus Ha 12.0 432
MPEIUILIOMHYIO IPAKTUKY ’
CamocrosiTeJibHAs paboTa 12,0 432
Buja nTOroBoro KOHTpOJIsi: 3a4eT € OLeHKOM
Bunel yue6HOM paboOThI Bcero
B 3auer. B acTpon. gacax
€IMHULIAX
OO0mast Tpy10eMKOCTb JMCHUILIMHBI 110 y4eOHOMY 24.0 648
MJIAHY ’
IIpakTHyeckas padora (IIP), B Tom yuncie: 12,0 324
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Bremmoanenue IMOJIY4YCHHOT'O 3aaHusd Ha

12,0 324
MPEAJUILUIOMHYIO IPAKTUKY

CamocrosiTesibHasi paboTa 12,0 324

Bua uTOroBOoro KOH