MHWHHCTEPCTBO HAVKH U BBICIIET'O OBPASOBAHI
POCCHUMCKOU ®EJJEPALITUN
®EJIEPAJIBHOE T'OCY IAPCTBEHHOE BIOJ[)KETHOE OBFPA3OBATEJIbHOE YUPEXJIEHME
BBICIIIET'O OFPA3OBAHMA
POCCHMCKUM XUMHUKO-TEXHOJIOTMYECKU YHUBEPCUTET
umenu .. MEHJAEJIEEBA

YTBEPXKJIAIO:

Pextop PXTY um. /I.1. Menneneera
A.Il'. Maxyra

OCHOBHAA OBPA3OBATEJIBHAA ITPOT'PAMMA
BBICIHIIEI'O OBPA3OBAHMUA - TIPOI'PAMMA BAKAJIABPUATA

Mo HANPaBJCHUIO IMOATOTOBKH

18.03.01 XUMHUYECKAA TEXHOJOI'UA

IIpoduin:
TexHoJIOrus 321U ThHI 0T KOPPO3UH

¢dbopma oOyueHus:
OuYHasi

Kpanuduxamnus:_bakanasp

Mocksa, 2020



Pa3zpaboTunku ocHOBHOM 0O6pa3oBaTenbHOM mporpamMmbl (OOIT) 6akanaBpuara:

1.T.H., mpodeccop T.A. Barpamsu

K.X.H., noueHT ['puropsiu H.C.

K.T.H., Bepmununa E.B.

K.T.H. Mazyposa /[.B.

OOII 6akanaBpuaTa 00CyXJeHa 1 0JJ00peHa Ha 3acelaHuy KadeIpbl THHOBAIMOHHBIX MaTEPHUAJIOB
u 3amuThl oT Kopposuu (UM u 3K), npotokon Ne 9 ot «05 » utonss  2020r.

3aBenyromnuii kapeapoit
I.T.H., Ipod. Barpamsa T.A.

CornacoBaHo: Ha4YaJIbHUK
YyebHoro ynpasieHuUs Makapos H.A.

[Iporpamma GakanaBpuara no HampapiieHuto moaroToBku 18.03.01 Xumudeckass TE€XHOJIOTHS,
npodunb «TeXHOJOTHsS 3alIUTHl OT KOPPO3WW» PACCMOTpPEHA M YTBEpKIEHA Ha 3acelaHud YUEeHOTO
copera ®akynpTeTa MUQPPOBBIX TEXHOJOTHH W XUMHUYECKOTO WHKWHUPHHTA, MPOTOKONT Noe 6
oT « 26 » mag 2020 roma

CornacoBaHo:

3aB. naboparopueil pU3NKO-XUMUYECKUX

OCHOB MHTMOMPOBAHUS KOPPO3UU

metainoB UPXD PAH nm. A.H. @pymkuHa,

pod., 1.X.H. Ky3znernos 1O. N.

(moamuce) (damumus 1.0.)



1.OBIIME MOJOKEHUSA

OcHoBHas mnpodeccuoHanbHas oOpa3oBaTelbHAs MPOTpaMMa BBICHIETO OOpa3oBaHUS -
IporpamMma MojAroToBKM OakanaBpoB (majee - nmporpamMa Oakanaspuara, OOII 6akanaBpuara),
peaiiu3dyemMass B COOTBETCTBHHM C (eAepalbHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM  BBICHIETO  OOpa3oBaHUS  (eaepalbHBIM  TOCYJAPCTBEHHBIM  OIOHKETHBIM
o0pa3oBaTeNbHBIM  yUpPEeKIEHHUEM  BbIclIero  oOpasoBanust  «Poccuiickuii  XMMHKO-
TEXHOJIOTUYECKU yHHBepcuTeT umenu .M. Menaeneesa» no HalpaBJICHUIO MOJATOTOBKHU
18.03.01 «Xumuueckass TexHoIOTUs», Tpodmwib «TexHOMOrus 3amuThl OT KOPPO3UMY,
MPEJCTaBIseT COO0M KOMITJIEKC OCHOBHBIX XapaKTEPUCTHK OOpa3oBaHMs, OpPraHW3aLMOHHO-
MeJarornyeckux yciloBui, (opMm aTTecTalvu, KOTOPHIM TMpeAcTaBieH B BHIE O0OIen
XapaKTepUCTHKH TporpamMMmbl OakajaBpuara, y4eOHOro IUIaHa, KaJIEHAAPHOTO Yy4eOHOTro
rpaduka, pabo4yMxX MporpaMM TUCIHUIUIMH, HIPOrpaMM MPAKTHK, OLIEHOYHBIX CPENCTB,
METOAMYECKUX MATEePHAJIOB.

11 HopmaruBHblE IOKYMEHTHI Ui pa3pabOTKM MporpaMMmbl OakajaBpuaTa IO
HaNpPaBJICHUIO TIOJTOTOBKU COCTABIISIOT:

-Oenepanbubiii 3akoH OT 29.12.2012 1. Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit
®Oenepanuny;

-IIpukaz MwunoOpunaykun Poccum ot 11.08.2016 r. Ne 1005 «OO6 yTBepkaeHHH
(denepanbHOrO0 rOCYIapCTBEHHOTO 00pa3oBaTEeNbHOTO CTaHAapTa BBICHIETO O00pa3oBaHUS IO
Hanpasiennto noarotoBku 18.03.01 Xwummueckast TexHonorus (ypoBeHb OakalaBpHaTa)»
(3apeructpupoBano B Muntocte Poccun 29.08.2016 r. Ne 43476) (manee - ®I'OC BO mo
HanpasiieHuto moaroroBku 18.03.01 Xumudeckast TexHosorus (ypoBeHb OakalaBpuara);

-IIpuka3z Munobpuayku Poccuu ot 05.04.2017 Ne 301 «OO6 yrBepxknenuu Ilopsnka
OpraHu3alliil W OCYIIECTBICHUS O00pa30BaTEIbHON JEATEIFHOCTH IO 00pa3oBaTEIbHBIM
mporpaMMaM  BhICIIEro  0oOpa3oBaHUsi — [porpaMMaM OakajaBpuara, Mporpammam
CIEIUANNTETA, TIPOTPAMMaM MaruCTPaTypPhD».

12, OOmas xapakTepuCTHKa IPOrpaMMbl OakajgaBpuaTa

Lenbto mporpamMmMbl OakanaBpuata SBISETCS CO3JaHHUE AJiA O0yJarOIINXCs YCIOBUN TS
nproOpeTeHUsT He0OXOAUMOTO /ISl OCYIIECTBICHHUS MPO(ECCHOHAIBHON IEATEIILHOCTH YPOBHS
3HAaHWI, yYMEHWI, HaBBHIKOB, OIBITa JEATEIFHOCTH M TIOATOTOBKMA K 3allUTe BBITYCKHON
kBasinukanroHHoi padbotsl (BKP).

[Tonyuenne obOpa3zoBaHus MO O0Opa30BATEIbHOM MpOrpamMMe BBICHIETO OOpa3oBaHUS —
nporpaMMe OakanaBpuaTa JIOIYCKaeTCs TOJBKO B 00pa30BaTENbHOW OpraHW3allMd BBICIIETO
00pa3oBaHMs U HAYYHOM OpraHu3aluy (Aajaee — OpraHu3anus).

OOyuenue mo mporpamMMe OakallaBpyaTra B OpPraHM3ALUU OCYLIECTBISETCS B OYHOMN
dbopme obyuenus. O6beM mporpaMmel OakangaBpuara coctapisieT 240 3aueTHBIX eUHUIL (anee
-3.e.).

Cpox nostydeHusi o0pa3oBaHusI 110 IpOrpaMme OakajiaBpuara:

-8B OuHOW (¢opme o0OyueHHs, BKIIOYas KaHUKYJbl, IPEIOCTABIsEMbIE IOCIE
MIPOXOXKJICHHUSI TOCYITAPCTBEHHONW WTOTOBOM aTTECTAIlMH, BHE 3aBHCUMOCTH OT MPUMEHSIEMBIX
00pa3oBaTeNbHBIX TEXHOJOTHH cocTaBisgeT 4 roga. O6beM mporpamMMbl OakajaBprara B OUHOU
dhopme 00yueHus, peaTn3yeMblii 3a OJIMH yu4eOHBII T0J1, cocTaBisieT He O6omee 60 3.¢.;

- ipu 00y4YeHUH MO MHIAMBHUIyaTbHOMY Y4eOHOMY IIaHY COCTaBJsieT He Ooyiee cpoka
MOJIy4eHus1 00pa30BaHusl, YCTAHOBJICHHOIO ISl COOTBETCTBYIOIIENH (popMbl o0yueHusi. O6bem
porpamMMbl OakajiaBpuara 3a OJUH y4eOHBIH ToJl Mpu 00y4yeHHH MO MHIUBUAYAJIbHOMY IUIAHY
BHE 3aBHCUMOCTH OT OpMBbI 00yUEHHUS HE MOXKET COCTaBIISTH OoJiee 75 3.€;

KoHnkpeTHbllf cpok monydeHHs oOpa3oBaHHMs W 00BEM MNporpaMMmbl OakanaBpHara,
peayin3yeMblii 3a OAMH Y4eOHBIM Toj, B OYHO-3a0YHOW WJIM 3a04HOM (hopmax oOydeHus, a
TaKXke MO0 WHIUBUAYAJbHOMY IUIaHY OIPENeNIOTCd OpraHu3alueldl CcaMoCTOSITEIbHO B
npejenax CpOKOB, YCTAHOBICHHBIX HACTOSIIIIAM ITYHKTOM.

[Ipn peanuzanmum mnporpamMmbl OakanaBpuaTa OpraHM3alis BIpaBe MPUMEHSITh
3JIEKTPOHHOE 00Y4YEeHHUE U TUCTAaHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTHH.

[lpu oOyueHWH Il C OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBBSI 3JEKTPOHHOE
o0y4eHHe W JUCTAHIMOHHBbIE OOpa30BaTENIbHBIE TEXHOJOTHUHM JOJDKHBI MpeaycMaTphBaTh
BO3MOKHOCTH MpHEMa-Tiepeiad HH(GOPMAIMX B TOCTYITHBIX ISl HUX (hopMax.

Peanuzanus nmporpammbl 6akanaBpraTa BO3MOXHA C HCIIOJIb30BAaHUEM CETEBOU (POPMBI.

OOpasoBarenbHasi JIEATEIBHOCTh IO HporpaMMe OakangaBpuaTra OCYLIECTBISCTCS Ha



rocygapctBeHHOM s3bike Poccuiickoir denepanuu, eciny MHOE HE ONPEAEICHO JIOKAJIbHBIM
HOPMATUBHBIM aKTOM OpTaHU3AIIHH.

CrpykTypa mporpammbl OakajaBpuaTa BKIIOYAeT 00s3aTeNbHYI0 4acTh (0a30BYyI0) U
4acTh, GOPMHUPYEMYIO YIaCTHUKAMH 00pa30BaTEIbHBIX OTHOIIEHUH (BapHATHUBHYIO).

D10 obecreynBaeT BO3MOXHOCTh peajM3alliy MporpamMm OakajaBpHaTa, MMEIOIINX
pa3NUYHYI0 HampaBieHHOCTh (mpoduib) oO0pa3oBaHUS B paMKax OJHOTO HAIpPaBJICHUS
MOATOTOBKH (JjaJiee - HaIpaBJIECHHOCTh (MPOGUIIBL) MPOrpaMMBbl).

[Iporpamma 6akanaBpuaTa COCTOUT U3 CICAYIOIIUX OOKOB:

biok 1 «/lucuummnasl (MOIYJIN)», KOTOPBIA BKIIOYACT JUCHUILIUHBI (MOIYIH),
OTHOCSIIIMECSd K 0a30BOM 4YacTU MPOrpaMMbl, M AUCHMIUIMHBI (MOAYJIH), OTHOCAILIUECS K €€
BapHaTUBHOW 4aCTH;

brok 2 «lIpakTuku», KOTOPBIA B MOJHOM OOBEME OTHOCHTCS K BapHAaTHBHOW YacTH
MIPOrPaMMBbl;

brnox 3 «l'ocynapcTBeHHass WTOroBasl aTTeCTalUs», KOTOPbI B MOJHOM O0BeMe
OTHOCUTCS K 0a30BOM YacTu MporpaMMbl M 3aBEpLIACTCS NPUCBOCHUEM KBATU(HUKAIUH,
YKa3aHHON B TMEpeYHE HANpaBiICHU MOJArOTOBKU BBICIIEIO OOpa30BaHUA, YTBEPKICHHOM
MunucrepcTBoM 00pa3oBaHus 1 Hayku Poccuiickoit @enepanuu.

O0Bem nporpammsl
CrpykTypa nmporpammsl OakaiaBpuara OakanaBpuaTa B 3a4E€THBIX
eIMHUIIAX
JucuuminHel (MOIyn) 216
bnok1 bazoBas uactb 115
BapuaruBHas yacthb 101
Erox? [TpakTuku 18
BapuatuBHas yacth 18
I l'ocynmapcrBennass ~ uroroas 6
baszoBas yacTs 6
O0wem nmporpammbl OakaizaBpuara 240

JivcuumuinHel (MO M), OTHOCSIIMECs K 0a30BOM 4YacTM MporpaMMel OakaiaBpuara,
SBIISIIOTCSL  OOSI3aTENPHBIMU  JIUISI  OCBOCHHMS  OOYYalOUIMMCS BHE  3aBHCHMOCTH  OT
HanpaBieHHOCTH (Mpo¢uiis) mporpaMmbl OakajaBpuaTa, KOTOpYH0 OH ocBauBaeT. HaGop
TUCHUIUIMH (MonyJliel), OTHOCAIIMXCA K 0a30BOM wYacTM IporpaMMbl OakajaBpHara,
OpraHu3alys ONpeeNseT caMOCTOATENbHO B o0beMe, ycTaHoBieHHoM PI'OC BO mno
HanpasieHuto  18.03.01«Xumuueckass TEXHOJNOTHS», C€  YU4ETOM  COOTBETCTBYIOILIUX
IIPUMEPHBIX OCHOBHBIX 00pa30BaTeNbHBIX NMporpamMm. JIucuuIuMHbl (MOAYyIH) no ¢puinocopu,
WUCTOPHUH, WHOCTPAaHHOMY SI3BIKY, O€30MacCHOCTH IKH3HENESTEIbHOCTH PpEAN3YIOTCS B
pamkax ©Oa3oBoil wactu bnoka 1 «J/lucuumuimHel (MOaynin)» MporpaMMbl OakajlaBpHara.
OO0beM, coaepkaHue U TOPSAJAOK pealnu3aluy yKa3aHHBIX JAUCHUIUIMH  (MOAYJE)
OIIpEeIeNIAI0TCS OpraHu3aleld caMoCTOSTEIbHO.

JMCIUIUIMHBL (MOIYTH) 10 (pU3HUYECKON KYIbTYpE U CIIOPTY PEATU3YIOTCS B paMKax:

-6azoBoii vactu bnoka 1 «/lucummiausbl (MoaysnH)» mporpammbl OakajgaBpuaTta B
o0beMe He MeHee 72 akaJleMHYeCKUX 9acoB (2 3.e.) B 04HOM popMe 00yueHHS;

-3JIEKTUBHBIX JUCIHMIUIMH (MOjaysieil) B oObeMe He MeHee 328 akaJeMHYEeCKUX YacoB.
VYkazaHHBIE aKaJeMUYECKHE Yachl SIBISIOTCS OOS3aTElIbHBIMH ISl OCBOCHHS W B 3.€. HE
IIEPEBOJATCS.

JucuumiuHel (MOynn) N0 (pU3NYECKON KYJIbTYpe U CIOPTY pealn3yrloTcsl B MOPSIKE,
YCTQHOBJICHHOM OpraHu3aiuei. JlJis HHBaNIUIOB U JIUI] C OTPAHUYCHHBIMU BO3MOKHOCTSIMHU
3/10pOBbsl OpraHU3alUsl yCTaHABIMBACT OCOOBIN MOPSIA0K OCBOCHUSI TUCHUIUIMH (MOJTy el ) 1o
¢bu3nvecKoil KyabType U CIIOPTY C YIETOM COCTOSIHHSI UX 3/I0POBbSL.

JucuurumHel  (MOIYNH), OTHOCSINMECS K  BApUATHBHOM YacTH  IPOTPAMMBI
OakanmaBpuaTa, W TPAKTUKHA ONPEIENSIOT HAMpPaBICHHOCTh (IPOQHIL) MPOrpaMMbl
OakanmaBpuata. Habop nmucnuniaue (MOmyne#), OTHOCSIIMXCS K BapUATHUBHOW YacTH
porpamMMbl OakalaBpHara, U MPAKTUK OpraHU3alys ONpeesieT CaMOCTOSTENbHO B 00bEMeE,
yctanoBieHHOM PI'OC BO no nampanenuto 18.03.01 «Xumudeckas TexHomorus». Ilocme



BbIOOpa 00yYaromMMCs HamlpaBIeHHOCTH (Tpoduis) mporpaMmbl, HAOOP COOTBETCTBYIOIIUX
JTUCLUIUIAH (MOJYJICH) U PAKTUK CTAHOBUTCS 0053aTENILHBIM JJIS1 OCBOCHUS 00YYaIOLTIMCS.

B brnok 2 «lIpakTuku» BXOAAT YydeOHass M TPOU3BOJCTBEHHAs, B TOM 4YHCIE
IIPEIIUIUIOMHAs, IPAKTUKH.

VYuebHasg n (WIM) MPOU3BOJACTBEHHAs MPAKTUKM MOTYT IPOBOJUTHCA B CTPYKTYPHBIX
MIOIPa3JEJICHUAX OPraHU3aLNN.

Bbi0op MecT mpoXoKAeHUs MPAaKTUK JAJs JIML C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU
3JI0pOBbsI MPOU3BOJUTCSA C YYETOM COCTOSIHUS 3/10pOBbsl OOydaroIuxcs U TpeOOBaHHUM IO
JOCTYITHOCTH.

B bnok 3 «l'ocymapcTBeHHass MTOroBas aTTeCTalUs» BXOIMUT 3alIMTa BBITYCKHON
KBAJIM(UKALIMOHHOM palOoThl, BKJIKOYas MOATOTOBKY K IMPOLEAYpe 3alMThl U MPOLERypy
3aIUTHI.

Peannzanus wactm (dacteil) oOpa3oBaTeNbHOM HpPOrpaMMbl M TOCYAAPCTBEHHOM
UTOTOBOM aTTeCTallM, COJAEpKalleld Hay4YHO-TEXHHYECKYI0 HH()OpMAIUIO, IOAJIEKAIIYIO
HKCHOPTHOMY KOHTPOJIIO, U B PAMKaxX KOTOPOH (KOTOPBIX) 10 CTYIEHTOB JOBOJSATCS CBEICHUS
OTPaHUYEHHOTO JOCTyna W (WiIM) B Y4eOHBIX IENAX HCIOJB3YIOTCS CEKPETHBIE O00pasLibl
BOOPY)KEHHUS, BOCHHOM TEXHUKHM, HUX KOMIUICKTYIOIIUE U3JENHs, HE JOIYCKacTcs ¢
MPUMEHEHHEM DJICKTPOHHOTO 00yUeHUsI, TUCTAaHIIMOHHBIX 00Pa30BaTEbHBIX TEXHOIOTHIA.

IIpu pa3paboTke mporpaMmbl OakajlaBpuara OO0ydarIUMCs —oOecrednBaeTCs
BO3MOKHOCTh OCBOEHUS IUCLUILINH (MOJyJel) IO BBIOOPY.

KonnyecTBo yacoB, OTBEIEHHBIX Ha 3aHATHS JEKIMOHHOIO THIIA, B 1iesoM o bioky 1
«lucuumuMHel (MOILYJIH )» cOcTaBisieT He 6osiee 50 MPOIEHTOB OT 0OLIET0 KOJMYECTBA YaCOB
ayJUTOPHBIX 3aHATHI, OTBEICHHBIX HAa peaJIn3aliIo J1aHHOTO bioka.

ITpodwmibHas HaIPaBJIEHHOCTh IIpOrpaMm OakanaBpuaTa onpezensercs
o0pa3oBaTeNbHONW  OpraHW3alMel, peanusyromeld o0pa3oBaTeNbHYI0 MPOrpaMMy  II0
COOTBETCTBYIOILIEMY HAIIPABJICHUIO ITOATOTOBKH.

1.4 TpeGoBanus K MoCTynaroueMy

TpeGoBanust K MOCTYMAIOIIEMY ONPEACISIOTCS (heaepaTbHBIM 3aKOHOAATEIHCTBOM B
obmactu oOpazoBaHusi, B ToM uncie [lopsakom nmpuema Ha oOydeHHe 1Mo 00pa30BaTENbHBIM
IIporpaMMaM BbICIIETO OOpa3oBaHMsI - MporpamMmaM OakajaBpuaTa Ha COOTBETCTBYIOIIMN
y4eOHBIH To/I.

2 XAPAKTEPUCTUKA MPO®ECCUOHAJIBHOM JETEJbHOCTH
BBIITYCKHUKOB, OCBOUBHIUX [TPOT'PAMMY BAKAJIABPUATA
2.1 OOGnacTh npoheccHoHAILHON IEATEIIEHOCTH BBIITYCKHUKA

BrImycKHUK, OCBOMBIIHMI NporpaMMy OakajlaBpHara, B COOTBETCTBHHM C BHIAMHU
npoecCHOHATIBHOM  NEATETbHOCTH, Ha  KOTOpble  OpPHUEHTHpOBaHa  Iporpamma
OakanaBpuaTa, FOTOB pelaTh Cleaytole MpodecCHOHATbHbIE 3a/1a4H:
MIPOU3BO/ICTBEHHO-TEXHOJIOTUIECKAS ICATEIbHOCTB!
opraHuzanuss  pabo4yMx  MecT, MX  TEXHHYECKOe  OCHAllleHHe, pa3MelleHHe
TEXHOJIOTUYECKOT0 000PYy10BAHUS;
IKCIUTyaTalust M OOCTyXHMBAaHHE TEXHOJOTMYECKOro OOOpYHOBaHUS; yIpPaBICHUE
TEXHOJIOTUYECKUMHU TPOLECCAMU TPOMBIIUIEHHOTO MPOU3BOJICTBA; BXOAHON KOHTPOJIb
CBIPBS 1 MaTEPUAJIOB;
KOHTPOJIb COOJTIOIEHUS TEXHOJIOTUYECKOM TUCIUIUINHBI,
KOHTPOJIb Ka4decTBa BBIIYCKaeMOW MPOJIYKIIUU C HCIOJIH30BAHUEM THUIIOBBIX METOJIOB;
UCCIIEIOBaHKE MIPUYUH Opaka B MIPOU3BOJICTBE, pa3paboTKa

MEPONPUATHHA 10 €ro NPeAYNPEKIECHUIO U YCTPAHEHHIO;

OCBOCHHE TEXHOJOTMUYECKHX IIPOIIECCOB B XOJAE MOJIrOTOBKH IPOU3BOJICTBA HOBOU
NPOAYKIMH;, y4yacThe B paldoTe MO HaJaJKe, HACTPOMKE M ONBITHON IpoBEpKe
000pyZI0BaHUS U MPOTPAMMHBIX CPEJICTB;
IpOBEPKa TEXHHUYECKOTO COCTOSIHMS M OCTaTOYHOTO pecypca 00OpynoBaHUS,
OpTraHU3aAIUATIPOPIIAKTHIECKAX OCMOTPOB U TEKYIIIETO PEMOHTA,
MpUEeMKa ¥ OCBOSHHE BBOJIMMOTO 00OPYIOBaHUS;
COCTaBJICHHE 3asBOK HAa OOOpYyJOBaHME W 3aIacHBIC YacTH, MOATOTOBKA TEXHHYECKOH
JOKYMEHTAITUN Ha PEMOHT;
HAYYHO-MCCIIEI0BATENbCKAS AEATEIbHOCTD:
M3y4eHNE HAYYHO-TEXHUUYECKON MH(OPMAIH, OTEYECTBEHHOTO U 3apy0eKHOTO OIBITa TI0
TEMaTHUKE UCCIICTOBaHMS;



MaTeMaTUYeCcKoe MOJCIUPOBAHUE TIPOIECCOB M OOBEKTOB Ha 0aze CTaHIAPTHBIX ITAKETOB
ABTOMAaTHU3UPOBAHHOTO TMPOEKTHPOBAHUS M TMAKETOB MPHUKIAIHBIX MPOTpaMM JUIsl HayYHBIX
HCCIICIOBAHUIA;

MPOBEACHUE IKCIIEPUMEHTOB IO 3aJaHHOW METOJMKE, COCTaBJICHUE OMUCAHUS MPOBOIMMBIX
WCCJICIOBAHMI M aHAJIN3 MX PE3YJIBTATOB;

MOATOTOBKA JIAHHBIX [IJII COCTAaBJICHHS O0O30pOB, OTUETOB W HAyYHBIX ITyOJUKAIIHi;
COCTaBJICHHE OTYETa IO BBHITIOJHEHHOMY 33JIaHHI0, Y9aCTHE BO BHEAPECHHUM PE3YJIHTATOB
HCCeA0BaHUH U pa3paboToOK;

MPOBEACHUE MEPONPHUIATHI IO 3alUTe OOBEKTOB MHTEIVICKTYAIbHOW COOCTBEHHOCTH,
PE3YyIBTATOB MCCICOBAHUN U Pa3pab0TOK KaK KOMMEPUYECKOHN TailHbI MPEANPUSITHS;
OpraHU3alOHHO-YTIPABIICHYECKAs! IEATETbHOCTD:

COCTaBJICHHE TEXHUYECKOW MOKyMeHTanuu (rpadukoB padOT, WHCTPYKIHMA, IUIAHOB, CMET,
3a5BOK Ha Marepuajgbl W OO0OpYyJOBaHHE), a TaK)Ke COCTaBJICHHE OTYETHOCTH IO
YTBEP)KICHHBIM (popMaM;

BBITIOJTHEHUE pPabOT MO CTaHAApTU3AlHUKM W TOATOTOBKE K CepTU(UKANNH TEXHUYSCKUX
CPEJNICTB, CHCTEM, IPOIECCOB, 00OPYAOBAHUS U MAaTEPUAJIOB;

opraHu3anus paboThl KOJUICKTHBA B YCIOBHUSAX JCHCTBYIOIIETO TPOU3BOICTRA;

MJIaHUPOBAHKUE pabOTHI IEpCOHANa ¥ (POHIOB OIUIATHI TPY/IA;

MOATOTOBKA HCXOJHBIX JaHHBIX JJi1 BbIOOpa U OOOCHOBAHHUS HAyYHO-TEXHHUYECKHX U
OpraHU3AIMOHHBIX PEIICHUN Ha OCHOBE YKOHOMUYECKOTO aHAJIN3a;

MOATOTOBKA JOKYMEHTAIMH VISl CO3/IaHUS CHUCTEMbl MEHE/KMEHTa KayecTBa MPEINPUSTHUS,
MIPOBE/ICHUE OPraHU3AIMOHHO-TUIAHOBBIX PACUETOB IO CO3/IaHUI0 (PEOpPraHU3aIINN)
MIPOU3BOJICTBEHHBIX YYaCTKOB;

pa3paboTKa ONMepaTHUBHBIX IUTAHOB PA0OTHI NMEPBHYHBIX MPOU3BOJCTBEHHBIX IOPA3ICICHHMIA,
MIPOBE/ICHUE aHAJIW3a 3aTpaT U Pe3ylIbTaTOB JIEATEIILHOCTH MPOU3BOACTBEHHBIX
MOJIpa3/IeJICHU;

IJITAHUPOBAHUE U BBIMOJHEHUE MEPOIPUATUNA MO NPEIYHPEKICHUIO MPOU3BOJCTBEHHOTO
TpaBMaTH3Ma, MPoQPeCCHOHAITBHBIX 3a00JIEBaHUI M SKOJIOTHYECKUX HAPYIICHUH;

MIPOCKTHAS JAeATEIBbHOCTD:

coop W aHagu3 HMH(POPMAIMOHHBIX  HMCXOJHBIX  JIAHHBIX JJIA  NPOCKTUPOBAHUS
TEXHOJIOTHYECKHUXIIPOLIECCOB U YCTAHOBOK;

pacuerT n IIPOCKTUPOBAHNEC OTACIBHBIX CTaIUM TEXHOJIOTHYECKOTO
mponecca C HUCIIOJIBb30BaAHHUEM CTaHAAPTHBIX CpCaAcCTB aBTOMaTHU3allnun
IMPOCKTUPOBAHUA;

y4acTHe B pa3pabOTKe MPOCKTHOU U paboueil TEXHUUECKOU TOKYMEHTAIUH;
KOHTPOJb COOTBETCTBHUSI pa3padaThIBAEMbIX NPOEKTOB U TEXHUYECKOW JIOKYMEHTallUU
CTaHJapTaM, TEXHUYECKUM YCIOBUSAM U IPYTMM HOPMATUBHBIM JTOKYMEHTAM.

2.1. OOBeKTHI MPo(ecCHOHANBHON AeSITeTPHOCTH BBITYCKHUKA
OO0bexkTaMu MPOo(PecCHOHATBHOM JEATENIbHOCTH BBITYCKHUKOB, OCBOMBILHX IPOTPAMMBbI
OakanaBpuaTa SBISIOTCS:
—  XHMMHYECKHE BEIIECTBA M ChIPbEBBIE MaTEpUajbl ISl MPOMBIIUIEHHOTO MPOU3BOICTBA
XUMHUYECKON MPOLYKIIUH;
—  MeTOJbl M MPUOOPHI ONPEAETICHNS COCTaBa U CBOMCTB BEILIECTB U MaTepHAaJIOB;

— 000pyIOBaHKWEe, TEXHOJOTMYECKHE TPOIECCHl W MPOMBINUICHHBIC CHCTEMBI IOMYYCHHS
BEIIIECTB, MAaT€pUAJIOB, U3JECIUN, a TAaKKE€ METOJbl M CPEACTBA JTUATHOCTHKA U KOHTPOJIA
TEXHHUYECKOI'O COCTOAHUSA TEXHOJIOIMYECKOI'O O60py210BaHI/I5{, Cpe€acTtBa aBTOMAaTU3allMu H
YIPABJICHUST TEXHOJOTHYSCKUMHU MPOLIECCAMH, METOJbl M CPEICTBA OLEHKH COCTOSHHS
OKPY’KaroIel Cpe/Ibl U 3aIHThI €€ OT BIUSHUS IPOMBIIIICHHOTO TIPOU3BO/ICTBA.

2.2. Bujpl npoheccHOHATFHON IATEIEHOCTH BBIITYCKHUKA
Buibt npo(heCCHOHATBHON  JICSITENIbHOCTH, K KOTOPBIM TOTOBSITCSI
BBIITYCKHUKH,0CBOMBILIME TPOrpaMMy OakanaBpuara:
HPOU3BO/ICTBCHHO-TEXHOIOTHUYECKASL:
- OpraHu3anusl pabounx MECT, MX  TEXHHYECKOE OCHAIICHHE, pasmenieHne
TEXHOJIOTHYECKOTO 000PY/I0BaAHMUSE;
-9KCILTyaTanus U 00CIy)KUBaHUE TEXHOJIOTUIECKOTr0 000pyI0BaHUS,
-ylopaBJICHUEC TEXHOJIOTUYCCKUMH  IIpoHecCaMu IMPOMBIIIIICHHOI'O IIPOHU3BOACTBA,
BXO/IHOW KOHTPOJIb CBHIPBSI M MaTEPUAIIOB,;
-KOHTPOJIb COGHIO,Z[GHI/IH TEXHOJIOTHUECKOU JUCHUITIINHBI,
-KOHTPOJIb KauCCTBa BBIHYCKaeMOﬁ MNpOAYKIUHU C UCIIOJIB30BAHUCM THUIIOBBIX MCTOAO0B,



-MCCTIeIOBaHUE MPUYMH Opaka B TPOU3BOJACTBE,  pa3paboTKa MEpONPHITHIA

MOET0 MPEAYNPEKICHUIO U YCTPAHEHHUIO;

- OCBOCHHE TEXHOJIOTUYECKUX TIPOIECCOB B XOAE€ TMOATOTOBKM MPOU3BOJCTBA HOBOH

NPOAYKINH;

-ygactue B paboTe MO Halajgke, HACTPOWKE M ONBITHOM TIPOBEpPKE O0OOPYHAOBAaHUS U

HPOrpaMMHBIX CPEACTB;

-IIPOBEPKA TEXHUYECKOI'O COCTOSIHUSA u OCTaTOYHOr'0 pecypca
000pyIOBaHMSI,0praHu3aus TPOYUIAKTUIECKIX OCMOTPOB M TEKYIIETO PEMOHTA;

-MPUEMKa U OCBOEHHE BBOJUMOTO 000pYIOBaHUS;

-COCTaBJICHHE 3asBOK Ha OOOpYyJOBaHME W 3alacHbIC YacTH, IOATOTOBKA TEXHUYECKOMN

JIOKYMEHTAllUX HA PEMOHT;

Hay4YHO-UCCJIEA0BATEIbCKAS:

- HM3yYCHHUE HAYYHO-TEXHUYECKOW MH(POPMAIIMH, OTEUECTBEHHOTO U 3apyOEKHOIO OIBITA

10 TEMAaTHUKE UCCIICIOBaHUA,

-MaTEeMaTU9IeCKOe MOJCIIMPOBAHKUE TPOIIECCOB M OOBEKTOB Ha 0a3e CTaHAAPTHBIX IMAKETOB

aBTOMaTI/I3I/IpOBaHHOI‘O HpOGKTI/IpOBaHI/IH 1 IIaKCTOB HpI/IKJIaI[HBIX nporpaMM JJIs Hay‘IHHX

HCCIICIOBAHUIA;

-IIPOBEACHUE IKCIIEPUMEHTOB IO 3aJaHHOM METOJIMKE, COCTABJICHUE ONMUCAHUS MPOBOJIUMBIX

MCCJIEI0BAHUI U aHAJIN3 UX PE3YJIbTaTOB;

- MOATOTOBKA JAHHBIX VISl COCTaBJICHUS 0030pPOB, OTYETOB U HAYUHBIXITYOJIMKAIIHIA,

- COCTaBJICHHE OTYETa I10 BBIIIOJIHEHHOMY 3aJIaHHIO, ydactue BO
BHEJIPEHUUPE3YJILTATOB UCCIEAOBAHUHN U pa3padOToOK;

- TIPOBEICHHE MEPONPHUATHH MO 3alIUTe OOBEKTOB HHTEIUIEKTYaIbHOH COOCTBEHHOCTH,

PE3yJIBTATOB MCCIIEAOBAHUN U Pa3padOTOK KaKk KOMMEPUYECKOH TaliHbI MPEATPHUSATHSI.

3.JIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI
BAKAJIABPUATA
3.1 B pe3ynbTate 0CBOCHHUS MPOTpaMMbl OakandaBpuaTa y BBITYCKHUKA JOJKHBI OBITH
c(hOpMHUPOBAHBI CIIEAYIONINE OOIIEKYIbTYPHBIE KOMIETCHIIHH:
CIIOCOOHOCTh HCIIOJIB30BaTh OCHOBBI (PMIOCOMCKUX 3HAHMK ISl  (HOPMHUPOBAHMS
MEpOBO33peHueckoit mosuimu (OK-1);
CIIOCOOHOCTh aHANM3UPOBATh OCHOBHBIE JTallbl MU 3aKOHOMEPHOCTH HCTOPUUYECKOTO
pa3BuTHs 00IIeCTBa A7 YopMHEpOBaHHs rpaskaanckoi mosunuu (OK-2);
CIOCOOHOCTh HUCHOJB30BaTh OCHOBBI DKOHOMHUYECKHX 3HAHHI B Pa3NUUHBIX cdepax
xusHenesTensHoctu (OK-3);
CIOCOOHOCTh HMCTOJB30BaTh OCHOBBI MPABOBBIX 3HAHUH B Pa3IMUHBIX cdepax
nesrenpHoCcTH (OK-4);

CIIOCOOHOCTh K KOMMYHUKAIIMM B YCTHOW W TNHCBMEHHOH (opmMax Ha PyCCKOM |
WHOCTPAHHOM SI3bIKaX JUIS  PEMIEHUS 3aJad  MEKIUYHOCTHOTO ¥ MEXKKYJIbTYpHOTO
B3anmoeiictBus (OK-5);

CIOCOOHOCTh paboTaTh B KOJUIEKTHUBE, TOJEPAaHTHO BOCHPHUHUMATh COLIMANIBHBIC,
ITHHYECKUE, KOH(PECCHOHANBHBIC U KyabTypHbIe pasnuuus (OK-6);

CIIOCOOHOCTH K cCaMOOpranu3aluu u camooodpaszosanuto (OK-7);

CMOCOOHOCTh HCIOJIB30BaTh METOAbl M MHCTPYMEHTHI (U3NYECKOH KyIbTYpHl IS
oOecrieueHHsT TOJHOIIGHHON colManbHOW U mpodeccuoHanbHOl nestenpHoctd  (OK-8);
CMOCOOHOCTh HCIIONIb30BaTh TNPUEMBl OKa3aHWsS IE€pPBOM MOMOIIM, METOJAbl 3allUThl B
YCIIOBUSX upe3BbIuaitnbix cutyanuii (OK-9).

BhimyckHUK, OCBOMBIIMIA MporpaMMmy OakajaBpuaTa, JOJDKEH o0sajaTh CIeAyIOIIUMU
oOmenpodecCHOHATBHBIMUA KOMITETCHITUSIMU

CIOCOOHOCTBIO U TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCUUILIAH B TpodeccuoHanbHoi nesrenproct (OITK-1);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHS O COBPEMEHHOM (u3HyYeckol KapTHHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHM BEIIECTBAa I TOHUMAaHUS
OKpyXaromiero mupa u sisneruii npupost (OITK-2);

TFOTOBHOCTBIO HCIOJIB30BaTh 3HAHMSI O CTPOCHHMM BEIIECTBA, MPUPOAE XUMHYECKOM
CBSI3U B PA3IMUHBIX KJaccaX XMMHUYECKUX COEAMHEHHH /I MOHMMaHMs CBOMCTB MaTepHajoB
1 MEXaHM3Ma XMMHYCCKHX MPOIIECCOB, MPOTEKAONIMX B OKpyskarotiem mupe (OITK-3);
BJIaJICHUEM [IOHUMaHM CYIIHOCTH U 3HaYeHUs MHPOPMALIUU B Pa3BUTHH COBPEMEHHOTO

MH(OPMALIMOHHOTO OOIIEeCTBa, OCO3HAHMUS OMACHOCTH M Yrpo3bl, BO3HUKAIOIIUX B 3TOM



mporecce, CHOCOOHOCThIO  COONIOJaTh  OCHOBHBIE  TpeOoBaHUS  WHGOPMAITMOHHOM
0€30MMacHOCTH, B TOM YHUCIIE 3alIUTHI TocynapcTBeHHo TaiHbl (OI1K-4);

BJIAaJICHUEM OCHOBHBIMH METOJAMH, CHOCOOAaMH M CpEICTBAMU MOJYYCHMs, XpaHCHUs,
nepepaboTku MH(POPMaIK, HaBBIKaMU PabOThI C KOMIBIOTEPOM KaK CPEIICTBOM YIPABICHUS
undopmanueii (OITK-5);

BJIaJICHHEM OCHOBHBIMHU METOAaMHU 3aLUTHI MIPOU3BOICTBEHHOTO
IepcoHajla M HaceJeHUs OT BO3MOXKHBIX IOCJICACTBHH aBapuii, KaTacTpod, CTHUXHHHBIX
oencreuii (OI1K-6).BeInyCKHUK, OCBOMBILHWI  IpOrpamMMy OakanaBpuara,

TOJDKEH o0saaTh MpodecCHOHATEHBIMU KOMITCTEHITHSAMH,
COOTBETCTBYIOLIMH BUAY TPOPEcCHOHATBHON  JEATEIBHOCTH,  HAa  KOTOPBIH
OpPHEHTHPOBaHA nporpamma OakanaBpuarta: IPOU3BOICTBEHHO-TEXHOJIOTHYECKAsI
JeSITebHOCTD:

CIIOCOOHOCTBIO M TI'OTOBHOCTBIO  OCYILECTBJIATh TEXHOJOIMYECKMHM Iporecc B
COOTBETCTBHHM C PETJIAMEHTOM M HCIOJb30BATh TEXHHUUYECKUE CPEICTBA UII H3MEPEHUs
OCHOBHBIX MApaMETPOB TEXHOJIOTHYECKOTO IMpoIiecca, CBOUCTB Chipbsi U nponykuuu (I1K-1);

TOTOBHOCTBIO TMPHUMEHATh AHAJUTUYECKHME W  YHCICHHBIE METOABl  PELICHUs
MOCTaBJICHHBIX 3a/la4, HKCIOJIb30BaTh COBPEMEHHbIE HWH(POPMALMOHHBIE TEXHOJIOTHH,
IIPOBOJIUTH 00pabOTKY MH(OPMAIMH C UCIOIb30BAHNEM IPUKJIIAIHBIX IPOrPAMMHBIX CPEICTB
cheppl TPOQPECCHOHATHHON  JEATETBHOCTH, HCIIOIB30BaTh CETEBBIE  KOMITBIOTEPHBIE
TEXHOJIOTUM U 0a3bl JaHHBIX B CBOEH NpodeccHOHATbHOM 007acTH, MAaKeThl NMPUKIATHBIX
IpOrpamM JJisl pacyeTa TeXHOJIOTHUECKHX napameTpoB obopynoBanus (I1K-2);

TOTOBHOCTBIO HCIOJIb30BaTh HOPMAaTHBHbBIC JOKYMEHTHI 10 KaYECTBY, CTaHIApTU3ALUU
u cepTuUKaMK TPOAYKTOB M U3JCIUH, OJIEMEHTHl SKOHOMHUYECKOTO aHaiu3a B
npakTuyeckoi aesrensaocta (IK-3);

CMOCOOHOCTHIO MPHHUMATh KOHKPETHBIE TEXHHUYECKHE pEUICHHS TpH pa3paboTke
TEXHOJIOTUYECKUX IPOLIECCOB, BBIOMPATh TEXHUYECKHE CPEACTBA M TEXHOJOIMHU C yYETOM
IKOJIOTHYECKUX mocieacTBui ux npumenenus (I1K-4);

CIOCOOHOCTBIO HCIIONIB30BATh MpPaBUIa TEXHUKU O€30MacHOCTH, MPOW3BOICTBEHHOMN
CaHWUTapUH, MOKAapHOM OE30ImaCHOCTH M HOPMBI OXpaHbl TPYAa, U3MEPSATb U OLCHUBATh
napaMeTpsl MPOU3BOJCTBEHHOTO MHUKPOKJIMMATa, YPOBHS 3aIbUIEHHOCTH U 3ara30BaHHOCTH,
ryma, ¥ BUbparuu, ocerieHHocTu padounx mect (ITK-5);

CTIIOCOOHOCTBIO HATAXXUBATh, HACTPAWBATh U OCYIIECTBIIATH MPOBEPKY 000PYIOBAHUS H
nporpammiubix cpenacts (ITK-6);

CTIOCOOHOCTHIO IPOBEPATH TEXHUYIECKOE COCTOSIHUE, OpPraHU30BBIBATH
npopUIAKTHYECKHE OCMOTPbI U TEKYLIUI PEMOHT 000pYA0BaHMs, TOTOBUTH 000PYJOBaHUE K
PEMOHTY M IPUHUMATh 000pynoBanue u3 pemonta (I1K-7);

TOTOBHOCTBIO K OCBOCHHIO U JKCILTyaTallid BHOBb BBOJMMOro odopynoBanus (I1K-8);
CTIIOCOOHOCTBIO aHATM3UPOBATH TEXHHUYECKYIO JOKYMEHTAIINIO, TO0MpaTh 000pYyJIOBaHUE,

TOTOBHTH 3asBKH Ha IpHOOpeTeHre u peMoHT obopynoBanus (I1K-9);

CTIIOCOOHOCTBIO TPOBOAWUTH AaHAIM3 CBHIPhS, MaTEpPHaJOB M TOTOBOH TPOIYKIIWH,
OCYILIECTBIISAITh OLIEHKY pe3yibraroB aHanu3a ([1K-10);

CIOCOOHOCTBIO ~ BBISBJIATh W YCTPAHATh  OTKJIOHEHHS OT PEXKUMOB  paboThI
TEXHOJIOTHYECKOr0 000PYIOBaHHS U ITAPaMETPOB TexHOIorn4eckoro mpouecca (ITK-11);

Hay4YHO-HCCIIeI0BaTeNbCKasl 1€ TEIIbHOCTD:

CIOCOOHOCTBIO IJIAHUPOBATh U MPOBOJIUTH (PU3MUYECKUE U XUMUYECKHE IKCIEPUMEHTHI,
POBOJUTH 00pabOTKY HMX pe3yibTaTOB M OLEHHMBATH MOIPEIIHOCTH, BBIIBUTATh THIOTE3bI U
YCTaHABIIMBATh TPAHUIIBl UX MPUMEHEHUS, MPUMEHATh METO/bl MaTEMaTHYECKOr0 aHalnu3a U
MOJICTTHPOBaHMsI, TEOPETUIECKOTO U dKCIepuMeHTaIbHOro nccaenosanus (I1K-16);

TOTOBHOCTBIO MPOBOJIUThH CTaHJIAPTHBIE U CEPTU(PUKALMOHHBIE UCIIBITAHUS MaTEpUaJIOB,
u3JIennid ¥ TexHosornveckux mpoiecco (ITK-17);

TOTOBHOCTBIO HCHOJIb30BaTh 3HAHME CBOWCTB XMMHUYECKUX JJIEMEHTOB, COCAMHEHUH U
MaTepUaJIOB Ha UX OCHOBE JUTS PEIIeHUs 3a1a4 nmpodeccuoHanbHoi nesrenpaoctr (ITK-18);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUS OCHOBHBIX (U3UYECKUX TEOpUH Ui pELIeHUs
BO3HHUKAIOMINUX (PU3NYECKUX 3a]ad, CaMOCTOSTEIbHOIO MPHOOpeTeHus: (pu3nyeckux 3HaHUH,
JUI TIOHUMaHUSl MPUHLUIIOB pabOThl MPHUOOPOB M YCTPOMCTB, B TOM YHUCIE BBIXOJAIIMX 3a
npeesbl KOMIIETEHTHOCTH KOHKpeTHOro Hanpasienus ([1K-19);

TFOTOBHOCTBIO HM3y4aTh HAay4YHO-TEXHHYECKYI0 HH(GOpPMAIMIO, OTEUYECTBEHHBIM U
3apyOeKHBIN OMBIT IO TeMaTuke ucciaenopanus (ITK-20);

4. OPTAHU3ALUA OBPA3OBATEJIBHOT'O NTIPOLUECCA ITPUPEAJIM3ALIUU



MMPOI'PAMM BAKAJIABPUATA

4.1. O0m1as XxapakTepuCTHKa 00pa30BaTEIbHON NEATEILHOCTH

OO6pa3oBarenbHas 1eTEILHOCTH 110 ITporpamMme OakaiaBpuaTa mpeaycMaTpUBacT:

- MpOBeCHUE YYeOHBIX 3aHATHH MO JUCHUIUIMHAM (MOAYIsIM) B (popme JeKIHid,
CEeMHUHAPCKUX 3aHATUH, KOHCYJbTALWH, JAaOOpaTOpPHBIX paboT, HMHBIX (GopM o00yueHus,
MPEyCMOTPECHHBIX Y4EOHBIM TUIAHOM;

- IPOBEJICHHE TIPAKTHUK;

- MIPOBE/ICHUE HAYYHBIX HMCCIICOBAHUN B COOTBETCTBHH C MPOdUIEM MPOrpamMMbl
OakanaBpuara,

- MPOBEJICHUE KOHTPOJISI KadecTBa OCBOGHHSI IMPOrpaMMbl  OakajaBpHaTa
MOCPEJICTBOM ~ TEKYIIETO KOHTPOJIS YCHEBAaeMOCTH, IPOMEXKYTOYHOM aTTecTaluu |
TOCYJapCTBEHHON HTOTOBOW aTTECTAIIMUA O0YYarOIIUXCSI.

4.2. Y4eOHBIi T1aH MOATOTOBKH OaKallaBpoOB

VY4eOHbIH TUIaH TOJArOTOBKH OakanaBpoB pa3paboTaH B COOTBETCTBHU C TPEOOBAHUSIMU
(denepanbHOro TOCYIAapCTBEHHOIO 00pa30BaTENBHOTO CTaHAApTa BBICHIETO OOpa3OBaHUS TIO
HarnpasieHuto noarotoBkn 18.03.01 Xwummuueckas TEXHOJOTHS, YTBEPKICHHOTO IMPHUKA30M
MunucrepcTBa obpasoBanus 1 Hayku Poccuiickoit @enepannu ot 11.08.2016 r. Ne 1005.

B yueOHOM maHe oToOpaskeHa JIOTHYECKasi MOCIIEOBATEIIbHOCTh OCBOCHHS OJIOKOB U
paznenoB OOIl (mucuuriiuH, MpPakTUK), 00eCleurBarOIMX (OPMUPOBAHUE KOMIICTCHIIHI.
VYkazana oOmas TpyAOE€MKOCTh AWCHMIUIAH, MOJIYJEH, MPaKkTUK B 3a4€THBIX €AMHMIAX, a
TaKXe WX 00IIas U ayJUTOPHAsI TPYJOEMKOCTh B Yacax.

VY4eOublii mnaH noAroToBku OakanmaBpoB mno HampaBieHuto 18.03.01 Xumwmueckas
TeXHOJIOTHS, TPouih « TeXHOIOTHS 3aIIUTHI OT KOPPO3UNY MPUIIAraeTCsl.

4.3. KanenaapHslii yueOHbIN rpaduk

[TocnemoBarenbHOCTh pealM3aliii MPOrpaMMbl OakajaBpuaTa IO ToJaM M CeMecTpam
(BKITIOUAst TEOpEeTHUeCKoe 00ydeHHe, IPAKTUKU, HAyYHbIE MCCIECOBAHUS, TPOMEKYTOUHBIC U
TOCYJapCTBCHHYIO MTOTOBYIO aTTECTAI[MH, KAHWKYJIbI) MPUBOJIUTCS B KaJICHIAPHOM y4eOHOM
rpaduke (MpuioKeHue - pabouunii yueOHbIH 1U1aH, KaJeHIapHbIA yueOHBIH rpaduk).

5. AHHOTan UM padoYuxX NPOrpamMm JUCHHILIHH
JAucuMmimHbl 00513aTeIbHOM YacTH (0a30Bast 4acTh)

AHHOTanus padoyeil MPOrpaMMbl UCHUTITIUHBI
«HHocTtpannsii 1361k» (b1.5.01)

1. Hear  aumcuumiauHbl  —  npuoOpereHHe  oOyyaromMMucs  oOIeH,
KOMMYHHMKaTUBHOW U MPO(eCcCHOHANBbHON KOMIIETEHIUMH, YPOBEHb KOTOPBIX Ha OTAENbHBIX
JTanax si3bIKOBOW MOJATOTOBKH I03BOJIIET HMCIIOJIb30BaTh MHOCTPAHHBIM SA3BIK MPAKTUYECKH
KaK B Mpo¢ecCHOHaIbHON (IIPOU3BOJCTBEHHON M HayYHOW) JEATEIbHOCTH, TaK U JJs Lesel
camM0o00pa30BaHMsL.

2. B pe3yabraTre u3yyeHMs IHCUMIUIMHBI OOydawumiics 1No mnporpamme
0akajiaBpuAaTa 10JIKeH:

Obnadamye cnenyromUMU KOMIIETEHIUAMU:

- CMOCOOHOCTBIO K KOMMYHMKAIIUU B YCTHON M MUCBbMEHHOM (hopMax Ha pyCcCKOM U
WHOCTPAHHOM SI3bIKax JUIS pELIeHUs 3aJad MEXKJIMYHOCTHOIO U  MEXKYJIbTYPHOIO
B3aumoieiictBus (OK-5).

Buame:

- OCHOBHEIC CITIOCOOBI COYETAEMOCTH JEKCHUYSCKHX EIMHHII n
OCHOBHBIECIIOBOOOPA30BaTEIbHBIE MOJIEIIH;

- pycckue DKBUBAJIEHTHI OCHOBHBIX CIIOB U BBIPDOKCHUH  peun
B MPOIIECCEMEKINIYHOCTHOTO M MEXKKYJIBTYPHOTO B3aUMOJICUCTBUS;

- OCHOBHBIE PUEMBI U METOBI pepepupoBaHUs U AHHOTUPOBAHUS JINTEPATYPHI;

- MACCUBHYIO U aKTUBHYIO JIEKCUKY, B TOM 4HcJie OOUIEHAYYHYIO U CHEIHAIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO 1Ji pabOThl HaJl TUTIOBBIMHU TEKCTAMU;

- IpreMbl paboThI ¢ OPUTHHATIBHOM JTUTEPATypOil Ha HHOCTPAHHOM SI3BIKE.

Ymems:

paboTaTh C OPUTMHAILHON IUTEPATYPOil HA MHOCTPAHHOM SI3BIKE;

- paboTaTh CO ClOBapeM;

- BECTU MEPENHUCKY  Ha NU3y4aeMOM  SI3BIKE C LENbIO
MEXJINYHOCTHOTO HMEXKYJIbTYPHOTO B3aUMOJAECHCTBUSI;



- BECTH PEYEBYIO NESITeIbHOCTh IPUMEHUTEIBHO K chepe
OBITOBOIA unpogeccuoHaIbHON KOMMYHUKAITUH.

Braoemy:

- WHOCTPAHHBIM SI3BIKOM Ha YPOBHE MEXJIMYHOCTHOTO W  MEXKYJIbTYPHOTO
OO0I1IeHNs, HABBIKAMH M YMEHHUSMHU PEUEBON JESITEIbHOCTH IPUMEHUTENBHO K chepe ObITOBOM
U Ipo()ecCHOHATBHON KOMMYHHUKAIIH, OCHOBAMU ITyOJIMYHOM peun;

- OCHOBaMHU pedepupoBaHUS M AHHOTHPOBAHUS JIUTEPATyphl Ha H3y4aeMOM
MHOCTPAaHHOM SI3bIKE.

3. Kpatkoe cofep:kaHue JMCHUTIMHBI

Paznen 1. 'pammaTnyecKkue u JleKcHYeCKHe TPYAHOCTH H3y4aeMoro si3bIKa.

1.1 CopsbkeHne W M3MEHEHHME IJIarojla-CBsi3KM B (popMax HaACTOSILEr0 BpPEMEHH.
Bunospemennsie ¢opmbl riarosnioB. OOpa3oBanue (GopM MPOCTBIX, MPOJIOJIKECHHBIX,
nepeKkTHpIX ¥ NeppEeKTHO-IPOJOJDKEHHBIX  BpeMeH rjaroja.  BompocurenbHble
NPE/UIOKEHUST B pa3lU4HbIX BpemeHax. OOpa3oBaHue OTpUIATENbHBIX (OpM Tjaroja B
pa3IUYHbIX BpeMEHaXx.

1.3 OOpa3oBanue MNPOCTHIX, MPOJOKEHHBIX, MEP(PEKTHBIX BPEMEH TIJIaroJIbHBIX
¢dbopm nynorpedaenue Gopm crpagarenabHoro 3auora.l.4. BunopemeHHbie (GOpMBI IT1aroJI0B.
OOpa3oBaHue MPOCTBIX, TNPOJODKEHHBIX, NEPPEKTHBIX M  NEepPEKTHO-TPOIOIKEHHBIX
BpeMeH. BompocurenbHble NpemiokKeHHs B pa3dMuHbBIX  BpeMmeHax. (OOpa3zoBaHue
OTPHIIATENIBFHBIX (POPM TJIarosa B pa3inyHbIX BpEeMEHaX.

1.4 TIlpuuactus. Ilpuuactus HacTosmero W mpouienmero BpemeHu. IlepdexTHbie
(dhopMbI TpugacTusi. Mecto mpuyacTuii B MpeIoKeHUH. AOCOFOTHBIN TPUYIACTHEII 000pPOT.

15 Hudunautus. @opmbl nabuauTHBA. [1pogoinkeHHbIN U TepdeKTHBIM HHPUHUTHUB.
OyHkuMM UHQUHUTHBA B npeioxkeHun. OOpa3zoBaHue M yNoTpeOieHHe HHPUHUTHBHBIX
00OpOTOB TUIA «CIIOKHOE MOJIEIKAILEE» U «CI0XKHOE JOMOTHEHUEY.

1.6 MopanbHble TJIAT OJIbI. CrpykTypa MIPEUIOKEHUS. [TpuHIUIIBL
cinoBooOpazoBanus. CoxpamieHusi (ab0peBuatypsl). O6o3Hauenue natel IlpaBuna uteHUs
XUMHAYECKHX JIIEMEHTOB, O0O3HA4eHWH U (OPMYNI HEOPraHWYECKUX COCAMHEHUH W
ypaBHEHMH XuMmuueckux peakuuid. [IpaBuna yrenus enunun usmepenus. IlpaBuna urteHus
HaVMEHOBAHWI OCHOBHBIX OPraHUYECKUX COCIMHEHUM.

Paznen 2. Pa3BuTHe HABHIKOB YTEHHS TEMATHYECKUX TEKCTOB.

2.1 YreHune TEKCTOB MO TEMAM:

2.1.1. BBeneHue B CIENUAIBHOCTD

2.1.2. I.. Mennenees

2.1.3. PXTVY um. JI.. Menpeneena

2.1.4. Hayka u Hay4Hble METO/I1bl, HAYYHbIE CTaTbU

2.1.5. CoBpeMeHHBIE HH)XEHEPHBIE TEXHOJIOTHH

2.15.1. BBeneHue B HAHOMH)KEHEPHIO

2.1.5.2. MatepuainoBeieHl€ HAHOMATEPHAJIOB U HAHOCUCTEM

2.1.5.3. Hanounxenepus /Ui XuMuH, (papMaleBTUKH U OMOTEXHOJIOTUU

2.1.5.4. TIpaBoBeieHNE B HAHOMH)KEHEPUHU

2.1.5.5. OcHOBBI (PHU3MUECKON XMMUN HAHOMATEPUATIOB

2.1.5.6. MonenupoBaHUE HAHOMPOIIECCOB B XUMUYECKOW TEXHOJIOTHH

2.1.5.7. Monenu HaHOTIPOIIECCOB B (hapMaIleBTUKE U OMOTEXHOJIOTUHI

2.1.5.8. MakpoKHHETHKa XUMHYECKHX ITPOLIECCOB

2.1.5.9. JloxymeHTanus st 0OCITy>)KHBaHUS M3/ HA OCHOBE HAHOOOHEKTOB

2.1.5.10. KoHTpoib kauecTBa HAHOOOBEKTOB M U3/IENIUI1 HA UX OCHOBE

2.1.6. Xumudeckoe npeanpusTie

2.1.7. Xummueckas nabopatopust. TexHuka 0e30macHoCTH B Tabopartopun. M3mepenus
B XMMUYECKOH 1abopaTopuu

2.1.8. Xumus Oynymiero.

2.1.9. bruotexnonorus ®apMareBTHIECKIE TPOU3BOJICTRA.

2.1.10. 3enenas xumus. [Ipobaemsl sKos0TNN.

2.2  Tlonsartue o Buaax yrenus. [IpocMoTpoBoe uyTeHHE Ha MpUMeEpax TEKCTOB O
xumun, /.M. Mengeneese, PXTY um, /.M. Menaeneera.



AKTHBH3aLUS JIEKCUKU TIPOYUTAHHBIX TEKCTOB.

2.3 H3yuaromee 4YTeHHE HAYYHBIX M HAYyYHO-TIOMYJSPHBIX TEKCTOB IO BBHIOpAHHOMN
CIELMAIbHOCTH Ha IpuMepe TekcToB: «Hayka W HayuHble METOABD», «XHMHYECKOE
npennpusatie», «COBpEeMEHHblE WH)KEHEPHBIE TEXHOJOTHH», «XHMHUYEcKas JadopaTropusl.
Texnuka 6e3omacHOCTH B JJabopaTtopun. 3MepeHusT B XUMHUECKOU JTa00paTOpum», «XUMHS
Oyay1ero. CoBpeMeHHBIE  TEHAEHIMH  Pa3BUTUS  HAYKH», «buoTexHonorus.
dapmaneBTHYECKHE IPOU3BOJICTBAY, «3eieHas XuMus. [Ipo0neMbl F5KOIOrun».

Jlekcuyeckre OCOOCHHOCTH  TEKCTOB  HAayYHO-TEXHHUYECKOW  HAIpaBICHHOCTH.
TepmuHOIOrMs HAYYHO-TEXHUUECKOM JIUTEPaTyphl HA H3Y4a€MOM SI3bIKE.

Paznen 3. IIpakTuKa yCTHOI peun

3.1 [IpakTHKa yCTHOW peyuH IO TeMaM:

3.1.1. «I'oBopum o cebe, 0 cBoeii Oyaymeit mpodeccun,

3.1.2. «Moii yauBepcuTeT»,

3.1.3. «YHUBEpPCUTETCKUN KaMITYC)

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.11.

3.2 MoHomornyeckass pedyb IO TeMe «0 cebe um o Oynymed mnpodeccum.
Jlekcuueckre 0COOEHHOCTH MOHOJIOTHUECKON peyH.

3.3 PcueBoii JTHKET TOBCEIHEBHOTO OOMICHUS (3HAKOMCTBO, IMPEACTaBICHUE,
YCTaHOBJICHHE U IOJIEp)KaHUEe KOHTAKTA, 3a1poc U coodmIeHne nHpopmarum, modyxaeHue K
NeUCTBUIO, BBIPAYKEHHE POCHOBI, COTIachs).

Oco6eHHOCTH IUATOrMYECKOM pedr MO MPOIIEHHBIM TEMaM.

Pa3nes 4. OcoGeHHOCTH SI3bIKA CTIENHATbHOCTH

I'pammaTuyeckre TPy JHOCTH sI3bIKA CHEIMATbHOCTH:

4.1. 'pammaTryecKkue 1 JIEKCUYECKHE TPYIHOCTH SI3bIKa CIIELUATbHOCTH:

Paznuunble BapuaHThl IepeBoJia MPUYACTHI Ha pycckuil s3bIk. [IpuuacTHbIE 000POTHI U
IIPUEMBI UX IIEPEBOJIa Ha PYCCKUI S3BIK.

4.2. CocnararenbHoe HakioHeHHe. DopMbl cociaraTeJbHOrO HAKJIOHEHUS B
M3ydaeMOM s3bIKe. MoJanpHbIe TJAroiibtl M WX HCIOJIB30BAaHHE B MPEIIOKCHUAX B
coclaraTelbHOM HAaKJIOHEHUHM. TuIbl yYCIOBHBIX HpeiokeHHH. BapuanTsl mnepeBona
MPEUIOKEHUI B COCNIaraTeIbHOM HAaKJIOHEHHH W YCIOBHBIX MpeanoxeHuid. [lopsamok cioB B
NpeUI0KEeHUH. DM(paTHUECKUEe KOHCTPYKIIHH.

4.3. H3zyuenme mpaBwiI THepeBoJa Pa3IUYHBIX (popM MHOUHUTHBA ¥ WHPHUHUTHBHBIX
000pOTOB Ha PYCCKHM SA3BIK.

4.4 Vzyuyaroliiee yTeHHE TEKCTOB 10 TEMATHKE:

1) «JIabGopaTopusi»

2) «3MepeHnst B XUMUYECKOiT 1abopaTtopumny.

Crunuctrueckue OCOOEHHOCTH CHELHANIbHOM HAay4YHO-TEXHHYECKOH JHUTepaTyphl.
Opranm3anust paboOTBl CO CIEIUaTbHBIMU cioBapsMu. [loHsaTHe o pedepupoBaHun U
aHHOTHPOBAHUU TEKCTOB MO crenuanbHocTH. [lonmck HOBOM uH(oOpmManuu mnpu pabore C
TEKCTaMHU U3 TMEPUOJUYECKMX H3JIaHUNH M MOHOrpauii, HMHCTPYKUMH, HIPOCHEKTOB U
CIPaBOYHOM JIUTEPATYPHI IO pacCMaTPUBAEMOM TEeMaTHKE.

4, O06beM y4eOHOM TUCUMTLTHHbI

Cemectp
Bcero
1 cemectp 2 cemecTp
Bun yae6HO# paboThI ARGL
3E | Akag. u. | 3E 3E |Axaz. 4.
OO6m1ast Tpy10€MKOCTh TACIIUTITAHBI 8 288 4 144 4 144

KonTakTHasi padora — ayiMTOpHbIE

2,1 80,8 1,3 | 484 0.8 324

3aHATHUSA:

Jlekuun - - - - - -

[Tpaktuueckue 3ansatus (I13) 2,1 80 1,3 48 0.8 32

JlaGopaTophbie paboTsl (JIP) - - -

CamocTosiTesibHasA padoTa 4.9 171,6 2,7 | 95,6 2,2 76




KoHTakTHas caMmocTosTeNbHas paboTa
CaMocTOSITeIbHOE U3YUEHHUE Pa3/IeioB 4.9 171.6 2,7 95,6 2,2 76
JUCIUILTAHBI
Buabl KOHTpOJIA:
\Buo konmpons (3au | 3au c ou.) + + + +
JK3aMeH 1.0 35.6 1 35,6
KoHTakTHas paboTa — MPOMEKyTOUHAs 0.8 04
arrecTanus ! ’
1.0 0.4 1
[ToaroToBKa K SK3aMEHY. 35.6 35,6
3aver ¢
By nTOroBOro KOHTPOJIS: . JK3aMeH
OLIeHKOM
Cemectp
Bcero
1 cemectp 2 cemecTp
Bu yuebHol paboThl
3E | Actp.u. | 3E |Actp.u| 3E |Actp.u.
OO01mas TpyI0eMKOCTh TUCITUTUTHHBI 8 288 4 108 4 108
KonrakTHasi paboTa — ayIuTOpPHbIE 21 60.6 13 | 363 08 24,3
3aHATHSA:
JIexknuu - - - - - -
[Tpaktrueckue 3ausatus (I13) 2,1 60 1,3 36 0.8 24
Jlaboparopubie paboTs (JIP) - - - - - -
CamocTosiTesibHasA padoTa 49 128,7 2,7 | 71,7 2,2 54
KoHTakTHast caMmocTosITeNbHas paboTa
CaMocTOSITEIbHOE U3YUEHHUE Pa3/ieioB 4.9 128,7 2,7 717 2,2 54
JTUCTIUTUTAHBI
Buabl KOHTpOJIA:
\Buo konmponsn (3au | 3au c ou.) + + + +
JK3aMeH 1.0 26,7 1 26,7
KoHnTakTHas paboTa — mMpoMeKyTOUHas 06 03
aTTecTanus ! '
1.0 0.3 1
[ToaroroBka K SK3aMeHY. 26,7 26,7
3aver ¢
By nTOroBOro KOHTPOJIS: . IK3aMeH
OII€HKOH
AHHOTaNUA padoyeil NPOrpaMMbpl JUCHHUILINHBI
“Puaocodpusn” (b1.5.02)
1. Heap mucuunmamabl «dunocodpus» — chopMUpoOBaTH y CTYACHTOB KOMITJIEKCHOE

Mpe/ICTaBlIeHre O poiu U MecTte (uiIocopuu B CUCTEME T'YMAHUTAPHBIX, COLUAIBHBIX H
€CTECTBEHHBIX HAyK, MO3HAKOMHUTh UX C OCHOBaMH (PMIOCO(CKOro 3HaHHS, HEOOXOAUMBIMU
JUISL peIlieHUs] TEOPETUUECKHUX U MPAKTUYECKUX 3a/1ad.

2. B pesyabraTre u3ydyeHMs AMCUMILVIMHBI 00Oy4damomuiica IO MporpaMmme

6aKanaBpuaTa JOJIZKCH 06Ha)13.TB CJICAYyIOIUMHU O6IJ_I€KYJ'ILTypHBIMI/I KOMIICTCHIIUAMM :

- CIOCOOHOCTBIO MCIIONIB30BaTh OCHOBBI (PHIOCOPCKUX 3HAHMM A (POpMUPOBAHUS

MupoBo33peHyeckoi mosuiun (OK-1);

- CIOCOOHOCTBIO HMCIOJB30BATh OCHOBHI MPABOBBIX 3HAHUI B pa3iIMuYHBIX cdepax

nesrenprocTH (OK-4).




B pe3ynbraTe 0CBOGHUS JUCUUIUIMHBL 00Y4YaIOUIHiCs JOKEH:

3HATh: OCHOBHOE COJIEp)KaHHME TJIaBHBIX (UIOCO(MCKUX TMIKOJA M HAalpaBlICHHH,
NPEACTaBUTENICH STHX IIKOJ, CBA3b M pasiauuue uX (UIOCOPCKHX HIEH, CBSI3b HCTOPHUKO-
¢mnocopckux  KOHIENMIMH C COBPEMEHHBIMH MpoOJeMaMH  UHAWBUAYAIbHOW U
OOIIECTBEHHO KU3HH;

yMeTb. TIOHUMaTb W  aHAJIU3UPOBATh MHPOBO33PEHYECKHE, COLMUAIbHBIE U
MHIUBHUyalbHBIE TPOOJIEMBI COBPEMEHHOW JKHM3HM; TPAaMOTHO BECTH JAHCKYCCHIO,
aHAJM3UPOBaTh  OCOOECHHOCTH  MEXKYJIBTYPHOTO  B3aUMOJCHCTBUS,  OOYCIOBIICHHBIC
pa3IuuueM 3TUYECKUX, PEITUTHO3HBIX U IEHHOCTHBIX CHCTEM, ONMPAsCh Ha HapaOOTaHHBIN B
uctopuu Guiocopuu MaTepuai; MPUMEHITh MOMyYeHHbIE (GHIOCOPCKUE 3HAHUS K PEIICHHIO
npodeccHoHaIbHBIX 3a1a4;

BJa/1eTh: NPEACTaBICHUAMH O (prnocouu Kak HayKe M CUCTEME LIEHHOCTEH, ee MecTe
B CHCTEME I'yMaHHTAapHOTO 3HAHUS; OCHOBAMHU (HUIOCO(CKOTO MBIIUICHUS; KaTeTOPHAIbHBIM
anmapaToM H3y4aeMOW TUCHMIUIMHBI, (UIOCOYCKMMU METOAaMH aHalu3a pPazIHYHBIX
npo0ieM, HaBBIKAMH (GHIOCO(PCKON KyIbTyphl IJIsi BBIPAOOTKH CHCTEMHOTO, IEJIOCTHOTO
B3IJIsI/Ia HA JEHCTBUTEILHOCTh U MECTO XMMHHM M XMMHYECKOHW TEXHOJIOTHH B LIEIOCTHOMN
KapTUHE MHpa.

3. OFBEM JJUCLUATIJIMHBI ¥ BUJbI YYEBHOM PABOTHI.

Bunpl yueOHO paboThI 3E AI;au.
O0masi TPYI0EMKOCTh JUCIUILUINHBI 110 5 180
Y4eOHOMY ILUIAHY
KonrtaktHas padora (KP): 1,33 48
Jlexmim (Jlek) 0,89 32
[paktuueckue 3anstus (I13) 0,44 16
CamocrosTeanHas padora (CP): 2,67 96
CaMOCTOATEILHOCU3YUCHHE pasaenos 2,67 96
JVCIIUTUTAHBI
Buj xonTpoOas: JK3aMeH
JK3aMeH 1 36
KonTakTHast paboTa — mpoMexyTouHas aTTecTarys 1 0,4
[MoaroroBka K 9K3aMeHy 35,6

. Actp.

Buner yaeOHO# paboThI 3E q
O0masi TPyA0eMKOCTh JUCHUNJIMHBI O 5 135
Y4eO0HOMY IJIAHY
KonTakTtHas padora (KP): 1,33 36
Jlexim (Jlek) 0,89 24
[IpaxTuueckue 3anstus (113) 0,44 12
CamocrositenbHas padora (CP): 2,67 72
CamocTosTenbHOCH3yUeCHNE pasnesnos 2,67 72
JVCITUTUTAHBI
Bujx xonTpoOJS: IK3aMeH
JK3aMeH 1 27
KonraktHas paboTta — mpomMeKyTouHast aTTeCTalus 1 0,3
[ToaroToBka k SK3aMeHy 26,7

4. COAEPXAHUEJNCIMIIJINHBbI
Benenune. ®unocodus, ee MPOUCXOKIEHIE U POJIb B OOIIECTBE.

Pa3znen 1. OcHoBHBIE (HJI0CO(PCKHE HIKOJIBI.

AnTtnuHas ¢unocopus (mocokparuku, coguctel, Cokpar, emokput, Ilnaros,
Apucrorenb, JUIMHUCTUYECKU-PUMCcKas ¢unocodus). OCHOBHbIE MPOOIEMbI CpeIHEBEKOBOM
¢dunocodpun u snoxu Bospoxaenus. dunocopust Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus IIpocBemenus. Hemenkas kinaccuueckas ¢unocogpus. Pycckas dpunocodus XIX
— XX BB. OcHOBBI Mapkcuctckoil ¢uinocopun. OCHOBHbIE HANpPaBIIEHUS COBPEMEHHOM
¢dunocodpum.

Pazgen 2. duiiocodekue KOHIeNUHMH ObITUSI U TO3HAHUS.




[Ipobnema OpiTus B uctopuu ¢unocoduu. [loHATHS MaTepuanbHOTO W HICATHHOTO.
OcHoBHbIE (DrsTOoCOPCKUE HANPABICHHS: MAaTepUaIU3M U uaeanu3M. [IpuHIuN r106abHOTO
9BOJIIOLIMOHU3MA B COBPEMEHHON Hay4YHOU KapTUHE MUpA.

Konuenmuum mnpocTpaHcTBAa W BpeMeHHM B HUCTOpuu (uiaocopum U HAYKH.

[Ipoucxoxaenue cozHanus. Poib Tpyna B MPOUCXOXKACHUM CO3HAHUS.
Wneanuctuyeckre M MaTepHaTUCTHUYECKHE KOHLENMIUU co3HaHus. CO3HaHHE U MO3T.
CoszHarenbHoe u Oecco3HarenbHoe. Co3HaHue U s3bIk. Co3HaHKME U CAaMOCO3HAHUE.

Konuenmuu rHoceonoru B HUCTOpUU  (UIOCOPHUHU: CEHCYyallu3M, palOHAIHU3M,
CKENTUIM3M, arHOCTHIIM3M, KOHIEMIMsS BPOXKACHHBIX uUJIeH, anpuopusM. Jluanektuka
MMO3HAHMS: YYBCTBEHHOE U paluoHaibHOE. OCHOBHbBIEC TEOPUU UCTUHBI.

Pa3nen 3. [Ipo6aeMbl yesioBeka B (pujiocopuu.

YenoBek kak mpeaMer  (dumiocopckoro aHammza B HCTOpud  (uitocodum.
[IpoucxoxaeHue 4YeloBeKa: MPUPOAHBIE M COLUAIbHBIE YCIOBHSI AHTPOIOCOLMOIEHE3A.
buonoruueckoe u conupanbHoe B yenoBeke. MHAUBUA, HHAUBUAYAIbHOCTD, THYHOCTD.

CMBICI KU3HU W TIpeIHA3HAYCHHUE YelloBeKa. JKu3Hb, cMepTh, OeccmepTue. JBmkeHue
HEHACWIHA, €ro poiib B coBpeMeHHOW xu3Hu. Llenu u nennoctu. CBoboma BoOIM U
OTBETCTBEHHOCTH JIMYHOCTH. HpaBCTBEHHbIE, pETUTHO3HBIE, 3CTETUYECKHE LICHHOCTH.

Pa3nen 4. ®unocodusi ICTOPUHU U 001IIeCTBA

UenoBek B cHUCTeME COLMAIbHBIX CBsi3edl. JIMUHOCTP M  Maccel, cBoOOma H
HeoOxomumocTh. Dunocodus wcropun: GOpMAMOHHAS W IUBHIU3AIMOHHAS KOHIICTIIHH
ucTopudeckoro pasputus. [Iporpeccucrckue u MUKINYECKUE MOeNU pa3BuTus. [ modaapHbIe
POOJIEMBI COBPEMEHHOCTH. KOHIIEMIUST yCTOWYNBOTO Pa3BUTHS U CIICHAPUU OYIyIIETO.

ObmectBo u ero crpykrypa. CoumanbHas, MOIUTUYECKAs M JyXOBHasl cgepbl
obmectBa. Konuenmmm rocynmapctBa B wuctopun (unocodekoit meicam. ['paxkmaHckoe
00IIeCTBO U MPABOBOE FOCYAAPCTBO.

Paznen 5. ®dunocodckue npodieMbl XUMUU U XMMUYECKOI TEXHOJIOTUH

Hayunoe u BHeHay4yHOe 3HaHue. CTPYKTYypa HAyYHOT'O 3HAHHUS, €T0 METOBI U popMbl. HayuHble
pPEBOJIIOLIMM M CMEHa THUIOB palMoHalbHOCTH. Hayka B coBpeMeHHOM Mupe. OTHKa HayKd HU
OTBETCTBEHHOCTD YUCHOIO.

Hp06neMa COOTHOIICHUA HAYKHU U TEXHUKHU. COHI/IEIHBHLIC MOCJICACTBUA HAYUYHO-TEXHUYCCKOI'O
mporpecca. DTHYECKHE U DKOIOTUUECKHE HUMIICPATHUBLI Pa3BUTHUA HAYKHU U TEXHUKU.

MecTo XMMHH B CHCTEME E€CTECTBEHHBIX HayK. OcHoBHas npo6neMa XAMHUHU KaK HAYKU H
MMpoOU3BOACTBA. L[eJ'II/I 1 3aJa4u XUMHAYECKOH TEXHOJIOTHH. CHeHI/I(l)I/IKa XUMHKO-TCXHOJOTHYCCKOT'O
3HaHUA: QYHIAMEHTAIBLHOE U MTPUKIIATHOS, IMITUPHUIECKOE U TEOPETUYECKOE.

AHHOTAaIUs1 pa6oyeii MPOrpaMMbl U CHUTINHBI
«HUcropusn» (b1.5.03)

1. Heapr gucuunmnunsl «Mcmopus»: QopMHUPOBAHUE Y CTYACHTOB IEJIOCTHOTO
MPEJICTaBJICHHUSI 00 MCTOPHYECKOM TMpoIioM Poccuu, ee MecTe BO BCEMUPHO-HCTOPUICCKOM
mpotriecce.

3agaya TUCHUIUIHHBI 3aKTIOYAOTCS B TPUOOPETCHUH CICAYIONINX 3HAHUN, Pa3BUTHU
YMEHHH ¥ HABBIKOB JIMYHOCTH:

. MOHMMAHUE TPAKJIAHCTBEHHOCTH M TATPUOTH3Ma KaK TPEJAHHOCTH CBOEMY
OTteuecTBy, CTpeMJICHUS CBOMMH JCUCTBUSAMH CIYXHTh €ro MHTepecaMm, B T.4. M 3allluTe
HAIMOHAJLHBIX HHTEpecoB Poccuu;

. 3HAHWE JBXKYIIUX CHJI U 3aKOHOMEPHOCTEH HCTOPHYECKOro Ipoliecca; MecTa
YeloBeKa B UCTOPHUIECKOM MPOIECcCe, MOTUTUYECKON OpraHu3aIiui 00IIeCTBa;

. BBEJICHUE CTYJCHTOB B KPYr HUCTOPHYECKHX IMPOOJIEM, CBS3aHHBIX C O0JIACTHIO
Oynymiei mpoheccCnoOHATBHON AESITEIbHOCTH;

. HABBIKM HMCTOPUYCCKOW AHAIMTUKU: CIIOCOOHOCTH Ha OCHOBE HMCTOPHUYECKOTO
aHalM3a ¥ MpoOIEeMHOTr0 MoAX0/1a Mpeodpa3oBeIBaTh HH()OPMALIUIO B 3HAHHE, OCMBICTUBAThH
MIPOIIECChI, COOBITUS WM sIBIICHUS B Poccuu W MUPOBOM COOOIIECTBE B WX JHMHAMHKE W
B3aMMOCBSI3U, PYKOBOJICTBYSCH MMPUHIIMIIAMHA HAYYHON OOBbEKTUBHOCTH M UCTOPU3MA.

2. WN3ydyenne pucuunnuasl «Mcmopus» TpU  TMOATOTOBKE OakanaBpoB IO
HanpasneHuto noaroroBku  18.03.01. «XumMuyeckass TeXHOJIOTHS»  CIOCOOCTBYET
(hOpPMHUPOBAHHUIOCIICTYFOIIINX KOMITCTCHITHH:

- CIOCOOHOCTh ~ AHAJIM3WPOBATh  OCHOBHBIE  OJTallbl W 3aKOHOMEPHOCTHU
HUCTOPHYECKOTO Pa3BUTHs 00MIecTBa M1t (OpMUpOBaHHS IpakaaHckoi mosuimu (OK-2).



B pe3ynbraTe nzydeHus JUCHMIUIMHBI CTYACHT OakagaBpuaTa J0JIKEH:
3Hamp:

- OCHOBHBIE JTalbl U KJIIOUEBble COOBITHS HcTOpUM Poccun u Mupa; 0cOOEHHOCTH
Pa3BUTHS POCCUICKOTO TOCYJapCTBa, BBLAAIOIIUXCS JesTeleld OTeYeCTBEHHOW W BceoOIei
UCTOPHH.

ymemb:

- COOTHOCHUTH OOIME HCTOPUYECKHE MPOLECCHl U OTAEIbHbIE (AKThl; BBIABIATH
CYIIECTBEHHBIC YEPThl HCTOPUYECKHUX IIPOLIECCOB, SIBICHUW W COOBITHI; aHAJIM3UPOBATH
COLMAJIbHO-3HaYMMble IPOOIIEMBI;

- (opMyIHpOBATh W APTYMEHTHPOBAHO OTCTAWBATh COOCTBEHHYIO MO3HIIMIO IO
pa3IUYHBIM NIpoOJIeMaM UCTOPHH.

enademn:

- TIPEICTaBJICHUSMHU 00 MCTOPHUM KaK HayKe, €¢ MeCTe B CUCTEME T'YMaHUTapHOTO
3HAHMS,

- IpPEICTaBICHUSIMH OO0 OCHOBHBIX OJTalax B HCTOPUM YEJIOBEYECTBA M HX
XPOHOJIOTUY;

- KaTeropuajJbHO-TIOHATUIHBIM aIllIapaTOM U3y4aeMOH NUCLUILIMHBL

- HaBBIKAMH aHAJIN3a HCTOPUYECKUX UCTOYHUKOB.

3. O0beM AUCUUIINHBI H BU/IbI Y4eOHO# padoThl

. Bcero 2 cemecTp
Bupabl yueOHoii padoThI 3E AKaL . 3E AKaL .

OO0mas Tpy10eMKOCTh

AHCHHUIIINHBI E Le e e
KonTakTHasi padora -

ayJAUTOPHBbIE 1,3 48 1,3 48

3aHSATHS:
Jlexuu (JIek) 0,9 32 0,9 32
[Ipaktuueckue 3ausarus (I13) 0,4 16 0,4 16
CamocrosiTesibHas padora

(CP) 1,7 60 1,7 60
KonTakTHas camocTosITenbHas i i

pabota
CaMocTosTenbHOE H3yUeHUE 1,7 1,7

paznenon 60 60

JUCITUTIINHBI
Bun konTposs:
Dk3aMeH 1 36 1 36
KonraktHasi pa6ora —

NPOMEKYTOYHAS 0,4 0,4
arrecTamusi 1 1
IMoaroroBka K 3K3aMeHy 35,6 35,6

Bua uTOoroBoro KOHTpoOJIA DK3aMeH JK3aMeH
B 2
Buabl yueoHoii padoThI 3K ce;sz a 3K ceMchTTI; a
OO0mas Tpy10eMKOCTh
MUCHUTLTAHBI 4 108 4 108
KonrakTHas padora -
ayIuTOPHbIE 1,3 36 1,3 36
3aHSATHS:
Jlexruu (JIek) 0,9 24 0,9 24
[Tpaktrueckue 3ausatus (I13) 0,4 12 0,4 12
CamocrosiTesibHasA padoTa 1,7 45 1,7 45




(CP)

KoHTtakTHas camocTosITeTbHAas
pabora

CamocrosTenpHOE H3yUeHNe 1,7 1,7
pa3neios 45 45
JTUCIUTLTAHBI

Bua konrpoJis:

DK3aMeH 1 27 1 27

KonTakTHas padora —
NMPOMEKYTOYHAS 0,3 0,3
aTrecTanus

IMoaroroBka K 3K3aMeHy 26,7 26,7

Bua uTOoroBoro KOHTpoOJIs JK3aMeH JK3aMeH

4. Copep:kaHue TUCUUILTHHBI

Paznen 1. Ucrtopus kak Hayka. OCO0€HHOCTH CTAHOBJIEHHSI TOCYAaPCTBEHHOCTH B
Poccum.

1.1. Hcropusi B cucreMe COHATBHO-TYMAHUTAPHBIX HayK. OCHOBBI METO1010THH
ucropuveckoii Hayku. Hauamno rocygapcreennoctu. Kuesckas Pyce.

Mecto ucropun B cucreme Hayk. IIpenmer ucropuueckoil Hayku. Poib Teopuu B
no3HaHuu npouutoro. CymHoOCTh, GOpMbI, GYHKIIMH HCTOPUIECKOTO 3HaHUS. VICTOYHMKH 110
OTEYECTBEHHON HCTOpUH, uX Kinaccupukanus. Mcropus Poccum — HeoTbemsiemas 4acTh
BCEMUPHON UCTOPHUH; 00111e€ U 0COOEHHOE B UICTOPUUECKOM PA3BUTHUHU.

CnaBsiHCKOe OOLIECTBO B 3IOXY pacceleHHs. OTHOKYJIbTYPHbIE U COLMAJIBHO-
MOJINTUYECKHE IPOLECChl CTAHOBJIEHMSI POCCUHCKON rocynapcTBeHHOCTH. (OCHOBHbBIE
COLIMAJIbHO-9KOHOMHUECKHUE IPOoLecchl U creruduka GopMupoBanus (HeoJabHbIX OTHOLICHUN
Ha Pycu. OcobeHHocTH conuanbHO-noauTHueckoro passutus Kuesckoit Pycu. Ilpunstue
xpucrtuanctsa. @opMupoBaHKE TPABOBON CUCTEMBI.

1.2. Pycckue 3emmnu B XII — Hawane XVI BB. O0Opa3oBanue Poccuiickoro rocymapcraa
[Tpuunnbl 000c00IeHNS 3eMeNb U KHsKecTB. COlMaIbHO-TIOIUTHYECKAs: CTPYKTYypa

PYCCKUX 3€MeNb Iepuoja MHOJUTHYECKOH pa3apolieHHocTH. PopMHpOBaHUE pa3IUYHBIX
COLIMOKYJIBTYPHBIX MOJIEJIEH Pa3BUTHS APEBHEPYCCKOTO 0OIIIECTBA M FOCY1apCTBa.

Mouroso-tatapckoe Hamectsue Ha Pycs. Okcnancus B 3anagHyro u CeBepo-3anagHyro
Pycs. Benukoe kHskectBo JlutoBckoe m Pycckoe rocynapcrBo. CounaabHO-IOJIUTHYECKUE
U3MEHEHHMsI B PYCCKMX 3eMJISIX B IE€PHOJA MOHTOJIO-TaTapckoro rocmojactBa. Crneunduka
¢dbopmupoBanus equHoro Poccuiickoro rocyaapcrsa. Pazsutue (heomanbHOro 3eMII€BIaACHHUS.
ConepunuectBo kHspkecTB CeBepo-Bocrounoit Pycu. IIpuunHbl Bo3BbIIEHHS MOCKOBCKOIO
kHsDKecTBa. llepBeie MockoBckue KHs3bsA. Jmutpuit Jlonckoin. KymukoBckass OutBa, eé
UCTOpHUYecKoe 3HaueHue. Poib iepkBu B 00beIMHUTENBHOM Iporiecce. Cepruii Pagonexxckuil.

OcoOeHHoCcTH TOJMUTHYECKOro ycTpoiictBa Poccuiickoro rocynapcrsa. Msan lI.
Bo3HuKHOBEHHE COCIIOBHOM CHCTEMBI OpraHu3anuu oodmectBa. MectHuuecTBo. [Ipeanocsuiku
CKJIQJIbIBaHUsI CaMOJIEPKABHBIX YEPT rocynapcTBeHHor Binactu. Bacmmuii III. Mctopnueckoe
3Ha4YeHue obpa3zoBaHus enuHoro Poccuiickoro rocyapceraa.

1.3. Poccus B cepenune XVI — XVII BB.

NBan ['po3HBIN: TMOWUCK QJIbTEPHATUBHBIX IIyT€H COLMAIBHO-ITOJIMTHYECKOTO
pa3ButHs Pycu. CkiagpiBaHue COCIOBHO-TIPEICTABUTEILHON MOHAPXUU U €€ 0COOEHHOCTH IO
cpaBHEHHIO co cTpanamu 3amnagHoit EBpombl. 3emckuii Cobop. M36pannas Paga. Pepopmer 50-
x romoB XVI Beka u wux 3HaueHue. Cynebnuk 1550r. Crormaseiii CobGop 1551r.
[Ipucoeaunenne k Poccun IloBomxkes, Ilpuypanss n 3anagnoit Cubupu. JIuBoHCKasi BOiiHa:
LEeNU U NpuyrHbl Heyaad. ONpUYHMHA: MPUUYUHBL, CYLIHOCTh, IOCIEACTBUA. XO0351ICTBEHHOE
pazoperne 70-80rr. XVI B. Drambl 3aKkpemnomieHuss KpecThsiHCTBA. DopMupoBaHue
o(uLMaNBbHON UIE0IOTUN CaMOICPKABHSL.

«CMyTHOE BpeMmsi»: OcilablIeHHue TOCYJapCTBEHHBIX Hayall, MOMbBITKA BO3POXKICHHUS
TPAJUIMOHHBIX («IOMOHTOJIBCKUX») HOPM OTHOIIEHHH MEXIy BIACThIO M OOIIECTBOM.



[IpaBnenue bopuca T'omynoBa. Jhkenmutpuit |. bospckuii mapp Bacwmmit  [yiickwmii.
Boccranue U. bonornukosa. Jixenmutpuit II. @enomen camo3BancTBa. llonbcko-mBeackas
untepBeHmus. CemuOospiuuHa, OKKymanuss MockBel. Ponb HapogHOro OmHoOMYeHHS B
ocBoOOkAeHNM MoOCKBBI U m3rHaHuu uyxkezemieB. K. Munun u J[. Tloxkapckuii. 3emMckuii
cobop 1613r. Bouapenue nuHactuu PomMaHOBBIX.

Tepputopust u Hacenenue crpanbl B XVII B. Biausnue nocnencteuii «CMyTHOTO
BpeMEHW» Ha OJKOHOMHYeckoe paszButue Poccun. PasButue ¢opm  QeomaapHOrO
3emiieBiazieHus W xossiictBa. CobopHoe VYioxkenuwe 1649r.: ropuamdeckoe odopmieHHE
KPEMOCTHOTO IMpaBa M COCIOBHBIX (DyHKIMA. POCT OOIIECTBEHHOTO pa3/eNeHust TpyAa u ero
cnenuanu3anua. IlepBeie ManydakTypsl u uX xapaktep. Hawamo ¢dopmupoBanus
BCEPOCCUMCKOrO pbIHKA. SIpMapku. Pa3BuTue BHyTpEHHENW U BHEIIHEH TOProOBIU. Y KpEIUICHUE
kyneuectBa. HoBoroproBeiii ycraB. lleHTpanmszanus BiacTh, Hadajao Iepexona K
abcomoTtusmy. llpekpaiienue aesaTenbHOCTH 3eMCKUX coOopoB. M3menenune pomu bosipckoit
Hymbl. LlepkoBs u rocynapctBo. LlepkoBHbIN packoi. «byHTamHbiil Bek». [[puurHbl MaCCOBBIX
Hapoansix BeicTyuieHuil B XVII B. I'oponckue 6yntol. Boccranue nox npensoaurensctsom C.
Pa3una: nmpuunHbl, 0COOEHHOCTH, 3HAUEHUE U MOcHeACTBHs. Poccuiickas MBICIb U KyJIbTYypa B
npeaasepur HoBoro BpeMeHu.

Paznen 2. Poccuiickas ummnepus B XVI1II- Hauane XX B.
2.1. Poccuiickoe rocynapctBo B XVIII Beke — Beke MOAEpHU3ALMUU U MPOCBEIICHUS

XVIII Bex B eBpomelickoil u MupoBor ucropun. Poccus u EBpona: HOBBIC
B3aUMOCBsI3U U paznuuus. Ilerp I: Ooppba 3a mpeoOpazoBaHHe TPaAULMOHHOIO OOLIECTBA B
Poccun. OcHOBHBIE HampaBiICHUS «EBPOINEU3ALMMU» CTpaHbl. OBOJIIOIMS  COLUAIBHON
CTPYKTYpbl oOmiectBa. Buemnsas nonautuka Ilerpa I, e€ cBsA3p ¢ mpeoOpa3oBaHUsSMHU BHYTPH
crpanbl. Pedpopmer [letpa I kak mepBasi mombITKa MOAEPHHU3AIMU CTPAHBI, €€ 0COOEHHOCTH.
Pa3BuTie  NpPOMBINUIEHHOCTH.  YCWJIEHHE  POJIM  TOCyJapcrBa B HapallMBaHUU
IIPOU3BOJUTENBHBIX CHJI cTpaHbl. KoHuenuus MepkaHtwiansma u e€ peanmsauus B Poccun.
Co3pnanue peryisspHod apmuu U (piora. AgMuHHUCTpaTUBHAs pedopma. LlepkoBHas pedopma.
Tabenr o panrax. boppba ¢ koHcepBaTuBHOH omnmo3urmeii. Odopmiienue abcomoTu3ma,
OCHOBHBIE YepTbl U HcTOpUuYecKoe 3HadeHue. [IpoBosrnamenune Poccum wummepuei.
VYpodeHne MexayHapOJHOIO aBTOPUTETA CTPAHBI.

JIBOpLIOBBIE IIEPEBOPOTHI, MX IPUYUHBI, COLMATBHO-IIOJUTUYECKAs CYLIHOCTb M
nocnencteus.  PasoputusMm. Pacmmpenue  nmpuBMieruii  ABOpsHCTBA.  JlanpHenmas
OropokpaTu3alys rocammnapara. BHeIHsAsS moiuTHKa Bo BTopol yetBepTH — cepeanne XVIII
BEKa.

Exarepuna Il wucrokm u CymHOCTh Jyaiu3Ma BHYTPEHHEH  IOJIUTUKH.
«[IpocemnieHHbIi abcomoTu3My. CeKynspu3anus epKOBHBIX 3eMelb. YIJI0KEHHass KOMUCCHUSL.
Kpectpsancknii Bompoc. Hapomnoe BoccraHme mnopn mnpeasoautensctBoM E.  Ilyrauesa
(IpeanochUIKH, XapakTep, 0COOEHHOCTH, MECTO B UCTOPUH). YKpPEIJIEHUE IOCy1apCTBEHHOIO
anmapara. ['y6epHckas pedopma. CocnoBnas nonutuka Exatepunst 11. HoBblil ropuanyeckuii
cTaTyc JnBopsiHcTBa. Buemnsis mnonutuka Poccum Bo Bropoi monoBuHe XV Beka.
JanbHeniee pacluupenye rpasul Poccuiickon UMIIEpUH.

HapctBoBanue IlaBma |, IlombiTka  oOrpaHuMuYeHUs  JBOPSHCKOW  BIIACTH
CaMOJIEpKaBHBIMU CPEACTBAMU. YIKECTOYCHHUE MOJIUTHUUECKOTO PEXUMA.

Pycckas kynberypa XVIII Beka: oT meTpoBCKUX MHUIIMATHB K «BEKY MIPOCBELICHUS.

2.2. Poccus B XIX cronernn

ITpomsitnenssiii nepeBopotr B EBpore u Poccun: obmiee u ocoGeHHoe. Bakneiimme
ycioBusi mepexofa Poccun K MHAYCTpUAIbHOMY OOIIECTBY — pELIEHUE KPECThHCKOTO
BOIIPOCA M OTPAaHUUEHUE CAMOJIEPIKABHSL.

KpecTtpsiHckuii Bompoc: 3tamnbl pemeHus. IlepBble MOACTYIBI K OTMEHE KPEMOCTHOTO
npaBa B Hauane XIX B. Yka3 1803r. o «cBoOOAHBIX xyebonammax», yka3 1842r. 06
«00s3aHHBIX KpecThsiHax». Pedopma I1. JI. Kucenera. Pemenue xpecThsiHCKOro BOIpoca B
nepuos npasienus Anexcanzapa II. IIpeanocsulku ¥ NpUYMHBI OTMEHBI KPEITOCTHOTO MpaBa B
Poccun. «Manudecr» 19 deppans 1861r. u «llomoxkeHus»: WX CoJepKaHWe, 3HAYCHUE,
BO3/IeHiCTBUE Ha pa3BUTHE nopedopmeHHOl Poccun.

[TonbiTkM pedopMUPOBAHMSI CHUCTEMBI T'OCYIApPCTBEHHOIO YympaBiieHus. [IpoekTbl
mubepanbabix pedpopm M. M. Cnepanckoro u H. H. HoBocumbneBa npu Anekcanape |.
N3menenune nomutuyeckoro kypca B Hadane 20-x rr. XIX B. BHyTtpennss nonutuka Hukomas



I.  Vkpensnenue camojnepkaBHOW BiacTH. JlanbHeHIIas HEHTpaIu3alys, OIOpOKpaTH3AIM
rocyfapcTBeHHOro crpos Poccun. YcuiieHne penpecCuBHbIX Mep.

Pedopmbr 60-70-x rr. B 007aCTH MECTHOTO YIIpaBICHUS, Cy/la, apMUH, II€4aTh U Jp.
Hctopuueckoe 3HaueHue mnpeoOpazoBanuii 60-70-x rr. «Konrppedopmer» Anexcanapa III.

OobmectBenHoe nBumxeHne B Poccum XIX Beka. DopmupoBaHHME TpeX TEUCHHUU:
KOHCEpBAaTUBHO-OXPAHUTEIbHOTO, JUOEpaJibHOrO M  pagukaibHoro. KoHcepBaTuBHO-
oxpanutenbHoe HamnpasieHue. H. M. Kapamsun. C. II. IllebipeB. M. II. [Torogun. M. H.
Karkos. K. II. ITo6emonocues. /I. M. Unosaiickuii. C. C. YBapoB. Teopust «opunuaabHOR
HapOJHOCTU».

JIubepansHoe HampaBnenue. WUneitHoe nacnenue I1. S. YaamaeBa. 3amamHuku u
cnaBssHouisl. K. [[. Kasenun. b. Y. YUnuepun. A. U. Komenes. K. C. AkcakoB. CTaHOBJICHHE
UJICOJIOTUH pycckoro nubepanmmu3ma. Jlubepanpaast Oropokparus u e€ posb B pedopmax 60-70-x
rr. XIX B. 3emckoe npmwxkeHne. OCOOEHHOCTH POCCUMCKOTO JTHOepaTn3ma.

PanukansHoe HampasieHue. Hauano ocBoOOAMTENBHOrO ABMXKEHUS. [leKaOpHCTHI.
dopmupoBaHue UACONOTHH JAekabpu3Ma. DBonronus aBuxkeHus: «Coro3 cnaceHus», «Coro3
6naronenctsusi», CeBepHoe m HOxHoe o6mecTBo. OCHOBHBIE NPOTPAMMHBIE JOKYMEHTHI.
Boccranuss B IlerepOypre u Ha tore. IlpuynHbl MOpa’keHUsT U 3HAUYECHHUE BBICTYIJICHUS
nexabpuctoB. [TonbITKY TPOAOIKUTE Tpaguluio nekadpuctoB. Kpyxku 20-30-x ronos XIX B.
[Ipeanoceuiku U “CcTOUHMKU conpanu3Ma B Poccun. «Pycckuit commanuzm»  A. U. I'eprena
u H. I'. Yepnsimesckoro. [lerpamesusl. C. I'. HeuaeB u «nevaeBummHa». Hapoguuuectso. M.
A. bakynun. II. JI. JlaBpoB. II. H. TkaueB. IlomuTrnueckue NOKTPUHBI U PEBOIIOLHUOHHAS
NEeSATENLHOCTh HApOJAHUYCCKUX opranu3anuid B 70-x — Hawane 80-x rr. XIX B. JIubepanbHbie
Hapoauuku 80-90-x romos. CtaHoBieHue pabouero apwkeHus. OdopmiieHue MapKCUCTCKOTO
teuenus. ['. B. Ilnexanos. B. . YnbsuoB (JIenun).

Buemnsas nmonutuka Poccun B XIX B. Ilpuumnbl OTeuecTBeHHOM BOMHBI 1812r.
3nayenne mobensl Poccum B BoitHe mpotuB HarmoneoHa m OCBOOOIMTENHHOTO TOXOAA B
EBpony. Poccuiickoe camonep:xkaBue u «CsinieHHbI Coro3». BocTouHBI BOIpoc U ero
pewenue B XIX Beke. Poccus u Hapoas! CeBepHoro Kaskasa. KpeiMckas BoiiHa, €€ npudIuHbI U
nocnenacteus. [lonmutuka Poccun Ha Jlansnem Boctoke. [lpogaxka Ansicku. Ilpucoenunenue
Cpenneit Azun x Poccun.

Pycckas kynbrypa B XIX B. O01111€ JOCTUXKEHUS U TPOTUBOPEYUSI.

2.3. Poccus B Hauane XX Beka (1900 — 1917rr.)
Teppuropus n Hacenenue Poccun B Havanie XX Beka. ConpanbHas CTpyKTypa.

Oco0eHHOCTH COIMaIbHO-9KOHOMUYECKOro pa3BuTusi Poccum B Hauwane XX Beka.
OObekTUBHAsE  MOTPEOHOCTb  HMHIYCTpUaNbHOM  MoaepHu3anuu  Poccum.  Ycunenue
rocyJIapCTBEHHOTO peryiaupoBanus SkoHOMUKH. Pedpopmer C. 1O. Butte. Pycckas nepeBHs B
Hayase XX Beka.

CootHomieHne nonuTHueckux cuil B Poccum B Hauane XX Beka. Hapacranue
Kpu3uca camozepxanusi. [lepBas poccuiickast peBOIIOLUS: IPUUYHUHBI, XapaKTep, OCOOEHHOCTH,
JBIDKYILIME CHIIBL, OTamnbl, 3HadeHue. Manudect 17 oxta6ps 1905 r. OOpasoBanue
MOJINTUYECKUX MapTUH, UX FeHe3uc, KiaccuuKanus, nporpamMmma, TakTuka. I'ocyiapcTBeHHas
ayma Hayaja XX BeKa — IEpPBBIM OIBIT POCCHMCKOrO IapiaamMeHTapu3Ma. TpeTbentOHbCKast
nonutraeckas cucrema (1907-1914): Bnacts u obmectBo. CToNBIMUHCKAS arpapHas pedopma:
HSKOHOMMUECKAs, COLIMAIbHAs U MTOJINTUYECKAs CYITHOCTh, UTOTH, ITOCJIEACTBUS.

[IepBasg mupoBas BOWHA M ydacThe B Heill Poccun. BinsiHue BOMHBI Ha COIMAIbHO-
SKOHOMMUYECKOE U MonuThyeckoe pasButue Poccun. Kpusuc Biactu B rofsl BOWHBI U €T0
WCTOKH. BnusitHue BOWHBI Ha MPUOIMKEHNUE OOIICHAIIMOHAILHOTO Kpu3uca. Poccusi HakaHyHe
PEBOJIIOLIH.

[To6ema deBpasibCKOil PEBOIIOIIMN U KOPCHHBIC U3MEHEHHUS B TTOJIMTUYECKON JKU3HU
cTpanbl. Bpemennoe npasurensctBo U Ilerporpanckuii Coser. I[lonmnutudeckue naptuu B
YCJIOBUSIX JIBOEBIAcTUA. AJIbTepHaTUBBI pa3BuTus Poccum mocne @Depans. CoumanbHO-
SKOHOMMUECKAsl MOJUTHKA HOBOM BiacTu. Kpusucel Bnactu. KopHuoBckoe BBICTYIUIEHUE U
€ro pa3rpoM.

Paznen 3. OT coBeTcKoro rocyaapcrsa k coBpeMeHHoi Poccun.

3.1. ®opmupoBaHKe U CYIIHOCTH coBeTcKOro crposi (1917-1991rr.)

BonbmeBucrckas crparerust: npuuuHbl nodensl. [loaroroBka n nmodena OKTAOPHCKOTO
BOoOpyKeHHoro Bocctanus B Ilerporpane. |l Beepoccuiickuii cbe3n COBETOB M €r0 peLEHUs.



DKOHOMHMYECKass M COlMalbHas MOJUTUKa OonblieBUkoB. Hawamo dopmupoBanus
OJTHOTIAPTUIHON MOJIUTUYECKON cucTeMbl. Pocriyck YupeautenbHoro coopanus. Koncrurymus
1918r. bpectckuii Mup.

I'paxxnanckast BOMHA: NPUYMHBI, Talbl, pACCTAHOBKA CHUJI, PE3YJIBTATHl U MOCIEACTBUA.
WNuTtepBennus: npuyuHbl, (Hopmbl, macmTad. Mmeomorus, MONUTHKA, MPAKTUKA «BOCHHOTO
KOMMYHHU3May.

IlonoxxeHne CTpaHbl IIOCJIE€ OKOHYaHMUS TIpakJaHCKoW BoMHBL. ConuaibHO-
SKOHOMUYECKUH W TOJUTHYECKUN KPHU3UCHI B cTpaHe Ha pyoexke 1920-1921rr. Ilepexon k
HOBOHM 3KOHOMHYECKOH monutuke. CymIHOCTb, LENH, peanu3anus, MpOoTUBOpedns, cyapda u
3Hauenue HOIIa. YTBepkaeHne oqHONapTUIMHON MOJTUTHYECKON CUCTEMBI.

HanmonaneHo-rocygapcTBenHoe  crpoutenabctBo B 20-e  rr.  Jluckyccum 00
obpazoBannu CCCP. I cee3q CoeroB CCCP, ero pemennst u Mecto B uctopuu. KoHcTUTYIHS
CCCP 1924r.

[Tonutraeckas 6oprOa B mapTuu U rocynapctse. [locnenuue padorsl B. . Jlennna
0 BHyTpeHHel U BHewHel nonutuke CoBerckoro rocynapcersa. Bossoiuenue M. B. Cranuna.
boprba ¢ ommosummeirt mo Bompocam pa3Butus cTpaHbl. CBeprthiBanue HOIla, kypc Ha
CTPOMTENBCTBO COLMAIN3Ma B OJIHOM CTpaHe.

CCCP B rogsl nepBbix narwieTok (koner 20-x rr. — 30-e rr.). @opcupoBaHHOE
counanucruueckoe crpoutenbctBo B CCCP. MHaycrpuanuzanus: MpeanocbUlKd, HCTOUHUKU
HAaKOIUICHHUS, METO/I, TEMIIbI, pe3yibTaThl. [lonUTHKa CIIOMIHON KOJJIEKTUBU3ALMH CEITBCKOTO
X03siicTBa, €€ NpPUYUHBI, SKOHOMMYECKHE M CcolMajibHble mnociencTBus. Llena «Oonbiioro
CKauKay.

®opMupoBaHue pexuma JM4HOW Biacth CTaaMHa W KOMAaHAHO-aAMUHUCTPATUBHOMN
CUCTEMbI ympaBiieHUs rocyaapcTtBoM. CpallluBaHWe TMAPTHUHHBIX M  TOCYJAapPCTBEHHBIX
cTpykTyp. Homenkmarypa. Pomp u Mecto CoBeroB, Hpod)cOr030B, CyIEOHBIX OPraHoB U
IIPOKYpPATyphl B CO3/1aBAEMON TOTAJIUTAPHOM IOJUTHYECKON cucTteme. KapareiabHble OpraHsl.
MaccoBble perpeccun.

[Ipobnema maccoBoil mopnmepkku coserckoro pexxuma B CCCP. VYaudukanus
0OIIECTBEHHOM XKU3HH, «KYJIbTypHas peBoitonus». boprda ¢ nHakombicauem. ConpoTuBieHUE
CTAJIMHU3MY U IIPUUUHBI €ro nopakeHus. OTHOIIEHHUE IOCy1apcTBa K PEIUruu.

Buaemnsis monmutuka CCCP B 20-30-¢ rr. IlepBbie Imaru COBETCKOH JTUIIJIOMATHH.
I'enya3ckas kondepenmms. Mexaynapoanoe npusznanne CCCP. ObocTpeHne MOITUTHYECKOM
obctaHoBkM B EBpome HakaHyHe BTOpoW MHpOBOM BOHHBI. [lepBble BOEHHbIE KOH(IUKTHI.
MIOHXEHCKOE COrJallleHue U €ro BIUSHUE Ha MEXIyHapoJHoe nojoxkeHue. Heymaum
neperoopoB mexay CCCP, Anrnumen, ®pannuein o npenorsBpanieHMM BOWHBI. COBETCKO-
FepMAaHCKUN TMAaKT O HEHaNaJeHWW: NpU4YuHbI, nocieAcTBUs. COBpPEMEHHBIE CIOPBI O
MeXyHapoaHoM kpuzuce 1939 — 1941 rr.

CCCP Bo Bropoil mMupoBoil u Benukoii OteuecTBeHHOW BoiHe. Pemiaromuii Bkias
Cogerckoro Coro3a B pasrpoM pammusma. [lpuunnel u nena nodensl. Yuactue CCCP B BoiiHe
npotuB SAnonun. UToru n ypoku BTOpOH MUPOBOU BOWHBI.

N3meHeHne COOTHOLIEHWS CHUJI B MHpE IIOCI€ BTOPOM MHUpPOBOM BOMHBL. Hauano
«xonogHoit BoWHb. CCCP u CHIHA. CCCP wu crtpansl Bocrounoir EBpomnbl. Co3ganue
«COIMAJINCTUYECKOTO Jarepsi».

Tpynunoctu nocneBoennoro passutusi CCCP; BoccTaHOBIIEHHE HApOJHOTO XO34HCTBA U
mukBupanus aromMHod MoHomnonuu CIIIA. VYikecToueHue MOJIUTUYECKOTO peXuUMa U
HJIE0JIOTHYECKOTO KOHTPOJIA. HOBBIN BUTOK MacCOBBIX PEIPECCHI.

[lepBoe mocnectanuHckoe aecaruierve. Pedopmaropckue MOMCKM B COBETCKOM
pykoBojicTBe. IlONMBITKM OOHOBJEHHS «TOCYJApCTBEHHOTO COLMAIM3Ma». DKOHOMHUYECKHE
pedopmbl, onbITkU nepeBoaa d3koHoMukn CCCP Ha HHTEHCUBHBIN MyTh PAa3BUTHUS B YCIIOBHUSAX
HTP. XX cpe3ng KIICC u ocyxnenue kynbra nuuHoctd CranuHa. Peabunmuranms sxepTB
penpeccuit u aenopranuid. HoMmenknatypHas «qmmbepanuzarusy. «OTTenensy B JTyXOBHOU
cdepe. IIpuunHbI 3aMe/UIEHUS] TEMIIOB SKOHOMHYECKOTO M COLIMAIBHOTO Pa3BUTHUSA B Hayale
60-x rogoB. XXII che3n KITCC u KOHIIENIUS «TIepexo0/ia OT COMHATU3MA K KOMMYHHU3MY».

BHemHsiss monWTHKa B TOABI «OTTEMENM». HA4Yalo IMepexoAa OT KOH(PPOHTAIMH K
paspsike MeXIyHaponHOW HampspkeHHoctu. KapubOckuii  kpusuc (1962 r1.): mobena
MIOJINTUYECKOTO peanu3ma.

CMeHa BJIaCTH W TIOJIMTHYECKOTO Kypca B 1964 r., skoHOMHUYEcKHe pedOpMBI cepearHbI
60-x T0/10B, MPUUMHBI UX HE3aBEpUICHHOCTU. Biacts u obmectBo B 1964 — 1984 rr. Kpusuc
FOCHOJACTBYIONIEH WIe0a0oruu. [I[pUurHbI MOJUTHKYA OTPAHUYEHHUM U 3alPETOB B KYJbTYPHOH



xu3Hn CCCP. JluccuaeHTCKoe JBHXKEHHUE: MPEANOCBUIKH, CYIIHOCTb, OCHOBHBIE ATallbl
pazButus. HapacTtanue Kpu3UCHBIX SIBICHHH B coBeTCKOM obOrmiectBe B 70-¢ — cepenune 80-x
rOJI0B.

Bremnsis momutuka CCCP B konie 60-x Hadane 80-X IT.. OT pa3psaakd K 000CTPEHHUIO
MEXIyHapoaHOH oOctaHoBku. Paspaborka Ilporpammbl mupa u e€ peanusamus. Bsop
COBETCKHX BOMCK B A(raHuCTaH U €ro MOCIEACTBUS.

Kypc Ha pagukansHOe 0OHOBIIEHHE COBETCKOro obOmecTBa. «llepecTpoiika»: CyIIHOCTb,
L€, 3aJa4l, OCHOBHBIE 3Tambl, pe3ysbTarbl. HOBbIE CTPYKTYpbl FOCYJapCTBEHHOM BJIACTH,
nepBeie  che3nbl  HapoaHblx gemyratoB CCCP, HOBbIE OOIIECTBEHHBIE JBUXKCHHS U
MOJIMTUYECKUE TMapTUH, TMpe3uaeHTckas @opma mnpasienus. «HoBoe moauTHUecKoe
MBIIUIEHUE» W U3MeHeHue reononuTudyeckoro mnonoxkenus CCCP. T'KYUII u kpax
commaymctraeckoro pedopmaropctsa B CCCP. Pacnag CCCP, npekparieHue CyIiecTBOBaHUS
KIICC. O6pa3zoBanue CHI'.

3.2. CraHoBJICHHME HOBOW pOCCHUCKOW rocymapctBeHHOCTH (¢ 1991- mo Hacrosiee
BpeMs).

Buytpennss monutuka Poccun. JlmbOepanbHas KOHIEMIUS POCCUUCKUX — pedopM:
Mepexo]i K PoIHKY, (OPMUPOBAHHE TPAXKIAHCKOTO OOIIECTBA U MPABOBOTO TOCYJIApCTBA.
«IlokoBas Tepamnus» skoHOoMHuYecKUX pedopMm B Havane 90-x romoB. KOHCTHUTYIIMOHHBII
kpusuc B Poccun 1993 r. u nemontax cucremsl Biactu CoseroB. Koncrutyuust Poccuiickoit
Oenepannn 1993 1. Ilonuruueckue mnaptuu W OOIIECTBEHHBIE ABMXKEHUs Poccun Ha
COBPEMEHHOM 3Tane. MexHalmoHanbHble OTHOIIEHUs. YeueHckas BokiHa. Hayka, Kynbrypa,
oOpa3oBaHHe B PBIHOYHBIX ycioBusiXx. ColuanbHas IieHAa U IEpBbIE Pe3ylbTaThl pedopMm.
[TonmTyeckue mapTu U OOIIECTBEHHBIC IBMKEHUS Poccy Ha COBPEMEHHOM JTarle.

Poccus B nHauane XXI Beka. CoBpeMeHHbIe MPOOIEMBbI YeI0OBEYEeCTBA U posib Poccuu B ux
pemienun. PermonaneHpie M ri00anpHble UMHTEpechl Poccun. ColMalbHO-3KOHOMHYECKOE
nonoxenne P® B mepuon 2001-2019 roxga. MupoBoii (pMHAHCOBBI M SKOHOMUYECKHNA KPU3HC
n Poccus. Buemmnss momutuka Poccmiickoit ®eneparuu B 1991 — 2019 rr. [IpuHnwmmsl
BHEIIHEW MONUTUKU. Poccust u cTpanbl ganbpHero 3apyoexpsa. OtHomenus co ctpanamu CHI'.
Poccus B cucteMe MUPOBOiIT 5KOHOMHKHU M MEKyHAPOIHBIX CBSI3EH.

AHHOTauus padoyeil MPOrpaMMbI AU CHHUIIUHBI
«Pusnyeckas KyJabTypa u cnopm (b1.5.04.)

1 Henap AMCHUMIMHBI — COCTOUT B (DOPMHPOBAHWM MHUPOBO33PEHHS] U KYIBTYphl JIMYHOCTH,
IPKIAHCKOM MO3UIINH, HPaBCTBEHHBIX Ka4yecTB, YyBCTBA OTBETCTBEHHOCTH,
CaMOCTOSITETFHOCTH B TPHUHSATHH PEIICHWH, CIIOCOOHOCTH WCIIONB30BaTh Pa3sHOOOpa3HbIE
¢dopMbl (PU3HYECKON KYJIBTYpbI, CIOpTa M TypU3Ma JUIl COXPAaHEHHUs M YKPEIUJIEHHUS CBOETO
3I0POBBSI M 3JI0OPOBBSI CBOMX OJIM3KMX B TMOBCEIHEBHOH JKM3HM W TPOQPEeCcCHOHATHHON
JesITeTbHOCTH.

2. B pe3syabrare wu3y4YeHHs JAUCHMUIUVIMHBI O0yYaloUIUiicsi N0 MporpaMmme
0akajlaBpUaTa J10JIKeH:

Obnadams crnedyrowumu KOMNemeHYyusmu:

—  CHOCOOHOCTBIO K CaMOOpraHHu3aIuu 1 camoodpasopanutio (OK-7);

- CTIIOCOOHOCTBIO HCITONIB30BATh METOJABI U HMHCTPYMEHTHI (DU3WYECKOH KYIBTYPHI
1151 00eCTIeYeHN s TIOTHOLIEHHOH COIMabHOM 1 mpodeccnonansHoi aesrensHocT (OK-8);

3nams:

- HayYHO-TIPaKTUYECKHE OCHOBBI (PU3MUECKON KYIBTYpPbI U 3/J0POBOTO 00pa3a KHU3HH;

- COIMAJIbHO-OMOIOTHYECKUE OCHOBBI (PM3NUECKOM KyJIbTYpHI U CIIOPTA;

- BJIMSIHUE O3/I0pPOBHUTEIBHBIX CHUCTEM (U3NYECKOTO BOCHHUTAHUS Ha YKpEIUICHHE
3J10pOBbsI, TPOPHIAKTUKY MPO(PECCHOHATBHBIX 3a00JI€BaHUI U BPEIHBIX TPUBHIYEK;

- CIOCOOBI  KOHTPOJSI W OHEHKH (PU3MUECKOro pa3BUTUS M (HU3HYECKOH
MOJITOTOBJICHHOCTH;

- IpaBUja M CHOCOObI IUIAHUPOBAHMS HWHAWBUAYAIBHBIX 3aHATUH pa3IUYHON
11€JIEBOM HAIIPaBIEHHOCTH;

- UCTOPUIO (PU3UYECKON KYJIBTYPhl U CIIOPTA, UMETh IMpPEJCTaBICHHE O 3HAYMMBIX
CTIOPTUBHBIX COOBITUSX HE TOJBKO CBOEH CTpaHbl, HO M MHUPOBOTO YPOBHS; Ba)KHEHIITHE
JOCTHIKEHUS B 00JIaCTH CIIOPTA;

- cnoptuBHbeie Tpaauuuu PXTY wum. J[.M. MengeneeBa, NOMHUTH O TOABUTax



CIIOPTCMEHOB B TofIbl Benukoit oreuecTBeHHO# BolHbI 1941-1945 rr.

Ymems:

- CAMOCTOATEIbHO 3aHUMAThCS (PU3UUECKOM KYJIbTYpPOH U CIIOPTOM;

- OCYILIECTBIISATH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma U coONI0AaTh
MpaBWJIATUTHEHBI U TEXHUKU O€30MaCHOCTH;

- OCYILIECTBIISITh TBOPUECKOE COTPYIHUYECTBO B KOJUIEKTHBHBIX (opMax
3aHATUH (PU3NUECKON KYIbTYpOi.

Braoemy:

- CpelCTBaMU U METOJaMH YKpPEIJICHUS! UHIUBUAYATbHOTO 3I0POBBS, (PU3NUECKOTO
CaMOCOBEPILIECHCTBOBAHMUS;

- JNOJKHBIM ~ YPOBHEM  (PU3WYECKOM MOJATOTOBICHHOCTH, HEOOXOAUMBIM IS
KaueCTBEHHOTO YCBOCHHS MPO(PECCHOHAIBHBIX YMEHUI M HAaBBIKOB B Ipollecce OOydeHUs B
BYy3e, JJisi 00ecreueHUs MOJHOLEHHON COLMaIbHON U TPO(eCCHOHATIBHOM e TEIbHOCTH 110CIIe
OKOHYAHHS Y4EeOHOTr0 3aBE/ICHMUS.

3 Kpartkoe coep:kaHue JUCHUTLIAHBI

Jucuumnuna «Pu3nyeckas KylIbTypa U CIIOPT» pealu3yercs B o0beme /2 akaj. 4yacoB
i 54 actp. 4. (2 3a4eTHbIE CAUHUIBI) IPH OUHOU (hopme 0OyUeHUs.

[IporpamMma paccunTana Ha U3y4eHUE AUCLMILIMHBI B TEUEHUE JIBYX CEMECTPOB (IIEPBOrO

Y IIECTOTO).
Paszjnenbl IuCHUNIMHBI 1 BU/IbI 3aHATHH
Ne Paznen qucuumniinHb AkaJieM. yacoB
n/n Bcero Jlex MII3 | III®II | KP
1. Paznen 1. [Ipeamer «@usnueckas 18 2 6 9 1
KyJbTypa U ciopt». Uctopus ®KuC
1.1 | llpeamer pusnuyeckas KyabTypa v CIOPT 9 1 3 4,5 0,5
1.2 | Ucropus ciopta 9 1 3 45 0,5
2. Paznen 2. OcHOBBI 310pOBOT0 00pa3a 18 2 6 9 1
xku3nm (30K)
2.1 | BpaueOHBbIi KOHTPOJIb U CAMOKOHTPOJIb 9 1 3 4,5 0,5
Ha 3aHATHAX QU3NIECKON KyIbTYpOH U
CIOPTOM
2.2 | 'uruennyeckoe o0ecrieyeHNE 3aHIATUI 9 1 3 45 0,5
03/I0pPOBHUTEIILHON (PU3UIECKOH
KYJIbTYpOi
3. Pasznen 3. buojornueckne 0CHOBBI 18 2 6 9 1
(u3nyeckoil KyJbTyphbl U CIIOPTA
3.1 | buomornyeckrie OCHOBBI (PU3UIECKOM 9 1 3 45 0,5
KYJIBTYPBI U CTIOPTa
3.2 | O0Opa3 >Xu3HHU U ero OTPaXKECHUE B 9 1 3 4,5 0,5
po(heCCUOHAIBHOM JICATEILHOCTH
4 Paznen 4. [IpodeccuonanbHo- 18 2 6 9 1
NpUKJIagHas Ppu3nyecKasi KyJbTypa u
crnopT
4.1 | O6was puznyeckas U CIOPTUBHAS 9 1 3 4,5 0,5
MOJITOTOBKA CTYJICHTOB B
00pazoBaTeNLHOM Ipoliecce
4.2 | ®usnyeckas KyJlbTypa U CIIOPT B 9 1 3 4,5 0,5
podeCCUOHATBLHON ACSITETEHOCTH
OakamaBpa
HUTOrO 72 8 24 36 4

Kaxnbiii pazaes nporpaMMbl COCTOMT M3 MOAPA3AeJI0B M HMeeT CTPYKTYpY:

- eKuK (Uu TeopeTrueckuil Paznen);

- npakTuyeckuii Pa3gen (COCTOMT u3: MeToaMKo-npakTHueckux 3aHsaTuil (MII3) u
y4eOHO-TPEHUPOBOYHBIX 3aHATUN (MpodecCHoHaTbHO-TIPUKIaAHAs (DU3UYECKas TMOATOTOBKA,
[I1PIT);

- kouTpoabsHbIi Paznen (KP).

Teopernueckuii  moapaszzea  QoOpMHUPYET CHCTEMY  HAYYHO-TIPAKTHUECKUX U
CTEeLUANbHBIX 3HAHUN, HEOOXOAMMBIX JIJIsl TIOHUMAHUS MPUPOIHBIX U COLMAIBHBIX MPOIIECCOB
(GYHKIMOHMPOBAHUS (PU3NUECKON KyJIbTYphl OOIIECTBA U JIMYHOCTH, YMEHUS UX aJallTUBHOTO
TBOPYECKOTO HCIIOJIB30BAHUS JJISl TMYHOCTHOTO U MPO(PECCHOHATBHOTO pa3BUTHS;



CaMOCOBEPIIIEHCTBOBAHMSI, OPraHU3ALIUU 3I0POBOTO 00pasa KU3HH MPHU BBIMOJTHEHUN Y4eOHOH,
npoeCCHOHATTLHON M COLIMOKYIBTYPHOM AESTETLHOCTH.

MeToanKo-IpakTUYecKne 3aHATHS MIPEyCMAaTPUBAIOT OCBOEHHWE OCHOBHBIX METOJIOB
U croco6oB opMupoBaHus yueOHBIX, TPOPECCHOHATIBHBIX M )KU3HEHHBIX YMEHUI U HAaBBIKOB
cpencTBamMu (GU3UIECKOHN KYJIBTYPHI U CTIOPTA.

Ha meToauko-ipakTHYeCKUX 3aHATUAX YACISETCS BHUMaHHUE!

- OCHOBHBIM IIpO0OJIeMaM CIIOPTUBHON TPEHUPOBKH;

- BIUSHUIO (PU3UUECKHUX yMpakHeHUH Ha (GopMHupoBaHnEe MPOPECCHOHAIBFHBIX Ka4eCTB
OyAyIIero CrenraaucTa U INYHOCTH 3aHAMAFOIIET OC;

- BO3JIEHCTBHIO CPEACTB (DM3MUYECKOTO BOCHHUTAHUS Ha OCHOBHBIE (DH3HOIIOTHUIECKHE
CHCTEMBI M3BEHbSI OTIOPHO-ABUTATEIBHOTO anmapaTta 3aHUMAaroIerocs;

- BOIPOCAM TPOBEACHHUSI COPEBHOBaHMH (TpaBHJia COPEBHOBAHMI, CHCTEMa
PO3BITPHIIIEH,OTIpeieIeHre mobeauTenei, 000pyIoBaHNEe U HHBEHTAPH).

IIpodeccnonanbHO-IPUKIAAHAS NOAr0TOBKA  MPOBOIUTCS  C y4eTOM

Oymymen ipohecCHOHANBHON NEeATEbHOCTH CTYy /ICHTA.

VY4eOHO-TPEeHUPOBOYHBIE ~ 3aHATHS ~ Oa3uUpPyIOTCS HAa  IIUPOKOM  HCIOJIB30BAaHHH
TEOPEeTUYECKUX 3HAHWH W METOMWYECKHNX YMEHHH, Ha MPUMEHEHHWH pPa3sHOOOpa3HBIX CPEICTB
(m3uYecKoil KyIbTyphl, CIIOPTUBHOW M TMPO(HeCcCHOHATHHO-TIPUKIATHON (HU3NIECKOW MOATOTOBKH
CTY/CHTOB.

Kontpoashnbiii noapasaen. Kpurepruem ycremHocT: 0CBOSHHs Y4eOHOTO MaTepHala sBIsIeTCS
OIIEHKAa TIpEeTojaBaTellsi, YUYHUTHIBAIONIAS PeyiApHOCMb NOCeUWleHUs 00A3aMmeIbHbIX YUeOHbIX
3aHAmMUI, 3HAHUN TEOPETUYECKOrO pasjiesia MporpaMMbl U BBHIMIOJHEHUE YCTAHOBJICHHBIX Ha JIaHHBIN
CEMECTp KOHTPOJIBHBIX TECTOB OOIIeH (hU3NYECKOW M TEOPETHUUECKOHM IMOATOTOBKH ISl OTACIBHBIX
CPYII Pa3INdyHON CIOPTUBHOM HanpaBieHHOCTH. KP BXOOUT B IpakTUYECKUE 3aHSITHSL.

4 O0beM y4eOHOM ANCIUILTHHBI

Cemectp
Bcero
. 1 cemectp 6 cemectp
Buner yaeOHO# paboThI
3E Axkan. 3E Axan. 3E Axan.

q. . .

O011ast TpyI0EMKOCTh JUCIUIUIMHBI IO y4EOHOMY 2 72 1 36 1 36
TUIAHY

KonTakTHasi paGoTa — ayTUTOPHBIE 3aHATHS: 2 72 1 36 1 36

Jlexmim (Jlek) 0,2 8 0,1 4 0,1 4
[paxTuueckue 3anstus (113) 1.8 64 0,9 32 0,9 32

Bun xoHTpOIIS: 3aver | 3auer 3ader 3aver
eMecCT
Beero 1 ceMeCTpC p6 ceMecTp
Bunst yueOHO# paboTh
3E AcTtp.u. 3E | Actp.u. 3E Af{Tp '
O01mas TpyI0eMKOCTh AUCIUILUIAHBI 110 YIeOHOMY 2 54 1 27 1 27
TUIAHY
KonTakTHas padoTa — aynutopusblie 3ansatus (KP): 2 o4 1 27 1 27
Jlexnuu (Jlek) 0,2 6 0,1 3 0,1 3
[paktuueckue 3anstus (I13) 1,8 48 0,9 24 0,9 24
Bun xoHTpOIIS: 3ager | 3auer 3aver 3ader

AHHOTanuA padoueil MporpaMMbl 1M CIUILINHBI
«Marematuka» (b1.b.05)

1. esap u 3axa4u TUCHUINJIMHBI
Heab nucuMmJIMHbBL — (GOPMUPOBAHWE y CTYJIEHTOB CHUCTEMBl OCHOBHBIX TOHSTHH,
HCMOJIB3YEMBIX JUISl IOCTPOCHHS BaKHEHIIINX MATEMATHYECKUX MOJENEH, 1 MaTEMAaTHYECKHX

MCTOOOB JJId OIMMCAHUA PA3JIMYHBIX XUMHUKO-TEXHOJOTHMYCCKUX ITPOLECCOB.

33[[3'—[1/[ AUCHUIIJIMHBI - CO3OaHUC (byHI[aMCHTaHBHOﬁ MaTeMaTH4eCKOi 68.31:1, a TaKXeE
Pa3BUTHUIO HABBIKOB MATCMATHUYCCKOI'0O MBIINIJICHUA W MCIIOJIB30BAHUA HX IJId PCUHICHUA
MPAKTUYCCKUX 3a1a4.

PabGouass mporpamma nmucnmruimHbBl «MaTeMaThka» COCTaBJI€HAa B COOTBETCTBHH C
pCKOMeH,Z[aI_II/ISIMI/I MGTOHHHGCKOﬁ KOMUCCHH nu HAKOIIJICHHOI'O OIlbITA HpeHOHaBaHI/ISI
TucIUIIuHEL Kadenpoit Beiciieir matematuku PXTY uMm. J[.M.Menneneesa. [Iporpamma



paccuMTaHa Ha U3y4eHHEe Kypca B T€YEHUE TPEX CEMECTPOB.

2. TpeGoBaHus K pe3yJibTATaM OCBOEHHSI TN CHUTIITHHBI

N3yuenne nuctuminssl «MaTteMaTHKa» [IpU IOArOTOBKE 0aKaIaBpoB 110 HAIPABICHUIO
noarotoku 18.03.01 XuMuyeckasi TEXHOJIOTUsI HAPaBJICHO HA MPUOOPETEHUS CIICAYIOIINX
KOMITETEHIIUH:

2.1. O6menpodeccuoHanbHbIE:

- CIIOCOOHOCTh U TOTOBHOCTb UCIIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUILIMH B IpodeccuoHanbHoil nesrensaoctr (OITK-1).

3. B pe3yabrare wu3y4yeHMs JUCUMILUIMHBI CTYAEHT
JAOJIZKEH:3HATh:
- OCHOBBI ¢ GhepeHIIMaTFHOTO U UHTErPATBHOTO MCYUCIICHUS,

Qg QepeHIranbHbIX ypaBHEHHH

- MaTeMaTHYeCKHUEe TEOPHUH M METO/IbI, JISKAIIHE B OCHOBE IMMOCTPOCHUS
MaTeMaTHUYECKUXMOJICIICH;

- OCHOBBI ITPUMEHEHUSI MATEMAaTHYECKIX MOJICJICH U METOIOB.

yMeThb:

- BBIOMpATh MaTeMaTHUECKUE METO/IbI, IPUTOIHBIC I PEUICHNs] KOHKPETHOH 3a/1auu;

- UCIIOJIb30BATh MaTEMAaTHYECKUE TIOHSTHS, METO/IBI U MOJICNHN JJISI OTIMCAHHUS
Pa3IMYHBIXIIPOLIECCOB;

- BBISIBIIITH MATEMATHYECKUE 3aKOHOMEPHOCTH, JIE)KAIINE B OCHOBE KOHKPETHBIX
MIPOIIECCOB;

- HCIIOJIH30BAaTh OCHOBHBIE METOBI CTATUCTUYECKON 00paOOTKHM JaHHBIX;

- MPUMEHSATh MaTEMAaTHYECKUE 3HAHUS Ha MEXKIUCIUTLTHHAPHOM
YPOBHE.BIIA/ICTh:

- OCHOBaMH (byHIaMEHTAILHBIX ~ MaTeMaTHYEeCKUX Teopuiin

HaBBIKAMUHUCIIOIB30BaHUSI MATEMAaTHYECKOTO amrapara.

3.1. Conep:xanue pa3iesioB THCIUILTHHBI

1 CEMECTP

Beenenne. [Ipeamer n metoael MatemaTuku. OnricaHre OCHOBHBIX Pa3/IelioB Kypca.
CrtpykTypa Kypca U MpaBujia peHTHHTOBOM CHCTEMBI.

Pa3nea 1. DineMmeHTHI asredpsbl.

UwucnoBbie MHOXeCTBa, KoMIUIeKcHbIe uncna. Omnpenenutenu |l u |1l mopsakos.
BeKTOpBI: OCHOBHBIE MMOHATHUS, CKAIIPHOE, BEKTOPHOE M CMEIIAHHOE IIPOU3BEIEHUSI BEKTOPOB.
AHanmuTHyecKass reOMETpHs: IpsiMasi Ha IUIOCKOCTH, KpuBble Il mopsiaka. MaTpuusl: nelcTBus
Ha/l MaTpUIlaMM, IPUBEJCHUE K CTyNIeHYaToMy Buay U Buny ['aycca. Panr matpuisl. OOpatHas
marpunia. Teopema Kponekepa-Kanennu. Pemienwe cucreM NUHEHHBIX —anreOpanyecKux
ypaBHeHHH. CoOCTBEHHbIE UHcia U BeKTOpbl. KBagpatuunbie popmsl.

Pa3znea 2. ®ynukuus ognoi nepemennoi. Ilpenes ¢pynknnu. HenmpepbiBHOCTH
pyHkumnm.

Oynkiusa. CrocoObl 3amanus  (yHKIMM. OnemeHTapHble (QyHkuuu. Ilpenen
¢byakuun B Touke. OpHocropoHHHMe mpenensl. I[lpenenst Ha OeckoHedHOCTH. beckoHedHO
MaJible 1 OECKOHEYHO OOoJblIue (PYHKINHU, X CBOMCTBA U B3aUMOCBsI3b. OCHOBHBIE TEOPEMBI O
npenenax. [lepBoiil u BTopoil 3ameuatenbHble npeaensl. HempepblBHOCTE GYHKIIMH B TOUKE U
Ha npoMexyTke. CBoiicTBa (yHKIMIA, HEMPEPHIBHBIX HA OTpe3Kax. TOUKM pa3pbiBa QYHKIMU U
WX KiaccuuKarms.

Pazgen 3. lud¢epenunaibHoe ucunciaeHne GyHKIMHN OHOI epeMeHHOi.

[TpousBosnHas GyHKINHU, €€ TEOMETPHUUECKUN U MEXaHUUYECKHH CMBICI. Y paBHEHUS
KacatenbHOU U HOpMainu. [IpaBuna muddepennupoanus. Tabmuiia OCHOBHBIX TPOU3BOIHBIX.
HuddepeHurpyeMocTs (QYHKUUU: OINpeaesieHHe, TEOpPEeMbl O CBS3M HENPEpPhIBHOCTH U
muddepeHuupyeMocT (YHKIUU U C CYLIECTBOBaHMEM Npou3BoAHOU. Juddepenunan
¢byHkuMu: omnpexaeneHue, cBoicTBa. IlpousBogHast crnoxHOW (QyHKUUU. OCHOBHBIE TEOPEMBI
muddepernnanbHoro ucuncnenus: Pos, Jlarpanxka, Kommu. Ipasuno Jlonurans (packpbitue
HeomnpeneneHHocTe). [Ipom3BopHbIE BBICHIMX  MOPSAAKOB. MOHOTOHHOCTh  (DYHKLUU:
OIlpeJIesIeHUE, HEOOXOIUMBIE U JOCTAaTOYHbIE YCIOBUA. DKCTpEMyM (DYHKIUH: OINpe/eeHue,
HE00XOAMMBIE U IOCTATOYHBIE YCIIOBHSL. BBIMYKIOCTh, BOTHYTOCTh M TOYKH Tepernda rpadpuka



GbyHKUIMU: onpenesieHus, He0OXOAUMBIE U TOCTATOYHBIE YCIOBHS X CyllecTBOBaHUs. OOmas
cXema HMcCieIoBaHus (PYHKIMN, TOCTPOCHUE UX IPa(UKOB.

Pasznen 4. UaTerpajibHoOe ncuuciaeHue (PyHKIIMU OTHOM MepeMeHHO.

[TepBooOpasnas ¢yakuus. HeonpeneneHnslid HHTErpall U €ro cBoicTBa. Tadmuia
OCHOBHBIX MHTErpajgoB. MeToabl HHTEIPUPOBAHUSA: HEMOCPEICTBEHHOE HWHTETPUPOBAHUE,
METO/]I MOJCTAaHOBKH, UHTETPUPOBAHUE I10 YACTSIM, MHTETPUPOBAHUE PALMOHAJIBHBIX ApoOeH,
WHTETPUPOBAHUE  HEKOTOPHIX  HMPPALMOHAIBHBIX W  TPUTOHOMETPHUYECKUX  (DYHKIHH.
OnpeneneHHblid UHTETPaJl, €r0 FT€OMETPUUYECKUN CMBICI, €ro cBoMcTBa. TeopeMa o cpeaHeM
3HaueHuu. ®opmyna HeroTona-JIeiiOHuIa. 3aMeHa NEPEMEHHON U UHTETPUPOBAHUE 10 YACTAM
B OINpeAeNieHHOM HHTerpane. Bpluucinenue iomaneit miockux ¢uryp u oObEeMOB Tel
BpallleHWsT C TOMOINBIO  ONPEAEICHHOr0 HHTerpajia. HecoOCTBEHHbIE  WMHTErPabl:
oTpesieNieHus, CBOMCTBA, METObI BEIYUCIICHHUS.

2 CEMECTP

Pazpen 5. /[duddepennuanbHoe ucuuciaeHne (GyHKIHHA  HECKOJIbKHX
nepeMeHHbIX.

OyHKIMM BYX M 0Oojiee TMEpPEMEHHBIX: ONpe/AeieHHEe, O0JacTb OIpeaesICHus,
00JacTh CyIIECTBOBAHUS, F'€OMETPUYECKasi MHTEpPIIPETalUs, JIMHUU YPOBHS, U MOBEPXHOCTH
ypoBas. Ilpenen ¢ynkmmm B Touke. YacTHble NpowW3BOIHBIE (HAa IpuMepe (YHKIHU ABYX
nepemeHHbIx). duddepenunpyeMocts QyHKIMU: onpeneneHue, cBsi3b nuddepeHmpyemMmoctu
C HEIPEPBIBHOCTBIO M C CYIIECTBOBAHMEM YAaCTHBIX IPOU3BOAHBIX. JlOCTaTOYHBIEC YCIOBHS
muddepenuupyemoctn  GyHkiuu. JuddepennupyemMocts  ciaoxkHOW (QYHKUIMH, TOJHAS
npousBoaHas. Juddepenuman QyHKIUM ABYX TEpPEMEHHBIX, €r0 HWHBAaPUAHTHOCTD.
HuddepenunpoBanre (QyHKIMH OJHOW M JBYX MEPEMEHHBIX, 3aJaHHONW HesBHO. YacTHbIE
NPOU3BOJHBIE U TU(EepeHIaIbl BBICIINX TMOPAIKOB. TeopemMa O paBeHCTBE CMEIIaHHBIX
MPOU3BOJMHBIX (N1 (PYHKIMH JABYX HEPEMEHHBIX). AHAIUTUYECKUH MPHU3HAK TOJIHOTO
midepennmana. IlpowsBomHas 10 HampaBICHHWIO: ONpeAeNeHne, ¢opMmyna mius e
BBIUMCIICHUS. ['pallueHT U ero cBoicTBa. DKCTPeMyMbl (YHKIIMH JBYX TME€pEMEHHBIX:
orpezesieHus, He00XOAUMOE U JOCTaTOYHOE YCJIOBHUS CYIIECTBOBAHUS IKCTPEMyMa. Y CIIOBHBIN
JKCTPEMYM: OIpeAeNieHue, METOAbl HAXOXKJIEHHUS TOYEK YCJIOBHOIO JKCTpemyMma (IpsiMOin
MeToA W MeTon MHoxwutenen Jlarpanxa). Hanbonbinee m HaumMeHbIIee 3HA4YCHUS (YHKIHU
JIBYX MEPEMEHHBIX B 3aMKHYTOH 00acTu.

Pa3nea 6. KpaTHble mHTErpaJsl.

JIBOWHOW MHTErpaj: ONpenesieHUe, TeOMETPUUECKU CMBICI, CBOMCTBAa. TeopeMa o
CpPEIHEM 3HAYEHUM ABOWHOIO MHTErpaya. BeluuciieHne NBOMHOIO MHTErpana B ACKapTOBOU
CUCTEME KOOpAHMHAT. BpluncieHune NBOMHOIO MHTErpajia B IMOJSAPHOM CHUCTEME KOOPIWHAT.
Wurerpan Oiinepa - Ilyaccona. ITpunoskeHuss NBOMHOrO MHTErpaja: BBIYUCICHHUE IUIOIIAIU
IJI0CKON 007acTH, 00beMa HUIMHIPUUECKOT O TeJa, IUIOLa1d MOBEPXHOCTH, MACChl MJIACTUHKHU
C 3aJlaHHOM IIJIOTHOCTBIO, KOOPJAMHAT LIEHTpa TSHKECTH IUIACTUHKU. TpOMHONM HHTErpai:
ompeneneHue, (U3NYECKUH M TEeOMETPUYECKUH CMBICHI, CBOWMCTBA, TEOpeMa O CPEIHEM
3HAYEHUM TPOMHOrO WHTErpaia. BeluMciieHHe TPOMHOIO WHTErpajga B JIEKapTOBOM CHUCTEME
KOOpJIWHAT, B IWIMHIPUYECKUX U chepruueckux KoopauHaTax. [Ipunoxkenus TpoitHOTrO
MHTErpaja: BBIUMCIEHHE 00beMa, Macchl Tejla C 3a/JlaHHOW IUIOTHOCTBIO, KOOPJAMHAT LIEHTpa
TSKECTH TEa.

Pazgen 7. KpuBoJsinHeliHble M TIOBEPXHOCTHBIE HHTETPaJIbl.

KpuBonuHelHHbI MHTETpajd MO KOOPJMHATAM: OIpeneieHne, (GU3NYeCKUil CMBICIH,
cBoicTBa. Brruncienne KpuBoIMHEHHOTO UHTerpana. @opmyna sl BBIYMCIECHUS padOThl PH
[IEpEMELICHUN MaTepUalbHOM TOYKM B CHJIOBOM IIOJI€ BIOJIb HEKOTOporo mnyru. dopmyia
I'pura 18 BBIYMCIIEHHMS KPUBOJIMHEMHOINO MHTErpajga MO 3aMKHYTOMY  KOHTYpY.
He3aBuCHMMOCTh KPHUBOJIMHEHHOrO HWHTErpaja OT IyTH HMHTEIPUPOBAHMSA: HEOOXOAMMOE H
JOCTATOYHOE YCIOBUE HE3aBHUCHUMOCTH, KPUTEpHUH He3aBUCHMMOCTH. l[loreHnmanbHOE Tmone,
MOTEHIMaJIbHass (YHKLUS W €€ BbIUMCIIEHHE. BpluncieHne KpUBOJIMHEHHOrO WHTErpaja, He
3aBHUCSILEr0 OT MyTU MHTErpupoBaHus. [loBepXHOCTHBIN UHTErpall: onpenenenue, Gu3nyecKui
CMBICJI, BBIUMCIIEHHE B JIEKapTOBOW cucreMe koopauHar. Teopema ['aycca-Octporpanckoro.
®opmyna CTokca.

3 CEMECTP
Pa3nen 8. JuddepeHunanbHbie ypaBHEHHUs EPBOTo MOPSAIKA.



Huddepenunanbable ypaBHEHHs: ONpeelieHue, MOpSAIO0K, pelIeHHe, Teopema
CYLIECTBOBAHMSI U €IUHCTBEHHOCTH pelieHud. 3aaada Komm. Auddepenunanbabie ypaBHEHUS
C pasfensoluMucs nepeMeHHsIMA. OJTHOPOAHBIE ypaBHEHHUs [-To mopsaka: onpeneiaceHue u
MeToll peuienus. JIuHelHble ypaBHeHUs |-To mopsaka: ompeaeneHHE W METOJ PEIICHUS.
VYpaBuenust bepuymnu: onpenenenue u meron pemeHus. Juddepennuanbapie ypaBHEHUS B
noJIHbIX JuddepeHnnanax: onpeaesiieHne 1 MeTo] peweHus. MHTerpupyomuid MHOXKUTEb:
OIlpeNie/ieHUe, CBEJICHHE K YpPaBHEHHIO B TMONHBIX auddepeHnnanax ¢ MOMOIIBIO
MHTETPUPYIOLIErO MHOXKHUTENS.

Pazgen 9. lud¢epenunaibubie ypaBHeHUsS] BTOPOro NOPsAKA.

Huddepennunanbiable ypaBHEHUSI BTOPOTO TMOPsIKA, JOMYCKAIOUIUE IMOHUKCHHE
nopsiaka. Jluneiinsie auddepeHnnanbHble  ypaBHEHHs BTOPOTO IOPSIKA: OIpEeseHuE,
OJIHOPOJHBIE W HEOJHOPOJIHbIC JIMHEHHbIE ypaBHeHMs. CBoiicTBa pemieHud. JluneiiHas
HE3aBHCUMOCTh QyHKIHA. Onpenenutens BpoHCKOro U ero cBoiictBa. Teopembl 0 CTPYKType
OOIIMX peUIeHUH JTUHEWHBIX OJHOPOJHBIX M JUHEMHBIX HEOJHOPOJHBIX AU]QepeHnanbHbIX
ypaBHEHUH BTOPOro nopsaka. @yHaaMeHTanbHas CUCTEMa PEUICHUH JIMHEHHOIO OJJHOPOJHOTO
muddepeHIMaTbHOr0  ypaBHEHUsT ~ BTOporo  mopsaka.  JIuHelHble — OJAHOPOIHBIE
muddepeHranbHbIe YpaBHEHHUSI BTOPOTO MOPSAIKA C MOCTOSHHBIME KOA(PGUIIMEHTAMH: METOT
Diislepa JuIsl pelIeHWs 3TUX YypaBHEHWU. JIMHeWHble HeoaHOpOAHBbIC AuddepeHInaIbHbIE
YpaBHEHHsI BTOPOTO TOPSAIKA C TOCTOSHHBIMH KO3(h(UIIMEHTaMU: METOJ MoA00pa YacTHOTO
peuieHus 3TOr0 ypaBHEHUs C MPaBOM YacThlO CHELUAIBHOTO BUJA U METOJ BapUalUU
MIPOU3BOJILHBIX TOCTOSHHBIX. JInHeiHble nuddepeHnanpaple ypaBHEHUSI N-TO TOpSIKA:
CBOMCTBA pelIEHUH, TEOPEMbI O CTPYKTYpe OOIIEro peuieHus. AJIrOpUT™M MOCTPOSHUST OOIIETO
pemieHust JTUHEHHOTO U (GEepEeHINATBFHOTO YpaBHEHHS N-TO TOpSAKAa C IOCTOSHHBIMH
kod(purmeHTamu.

Pa3nen 10. Cucremsl quddepeHInAIbHBIX YPABHEHHIA.

Cuctembl TMHEHHBIX AU((EepeHINANTBHBIX YPAaBHEHH MEPBOTO TOPSIIKA, PEIICHHE
MeToIoM HCKIroYeHHus. Cuctembl JIHHEHHBIX AU(QepeHIInanbHbIX YpaBHEHHI MEpBOTO
MOPSAJIKA, METOJ BapHallUd MPOU3BOJIBHBIX NOCTOSHHBIX. CHCTEMBbl JIMHEWHBIX OJHOPOIHBIX
ypaBHEHU MEPBOrO MOPsIKa C MOCTOSHHBIMU Kod(dunueHtamu, Meron Ditnepa. Cuctemsl
JUHEWHBIX  HEOAHOPOAHBIX  MU(QepeHIHaTbHbBIX  YpaBHEHHH  C  TOCTOSHHBIMHU
kod(purmeHTamu.

Paznen 11. YucioBble u GyHKIIHOHAJbHBIE PS/ABI.

YucioBble psisibl: OCHOBHBIE MOHATHS, CXOAMMOCTh psna. HeoOxoaumeblid mpu3HaK
cxogumocTu psana. CpoiicTBa cXoAsfmuxcss panoB. JlocraTouHble MPU3HAKU CXOIUMOCTH
3HAKOIIOJIOXKUTEIBHBIX PSAJOB: MHTETPAIbHBIA Npu3Hak Koly; nmpu3Haku CpaBHEHUs pAIOB;
npusHak JlanamOepa; panukaneHbelii npuszHak Komm. Psaasr JQupuxie. 3Hakouepenyromuiics
psaa:  ompeneneHue, mnpusHak JleliOHMma. AOconmOoTHass W yCJIOBHAas  CXOAMMOCTb
3HAKONEPEMEHHBIX Ps110B. OYHKIMOHAIbHBIE psAbl. CTETIEHHbIE PSIIbL: ONpEesieHne, Teopema
Abens, MHTEpBaJ CXOJIUMOCTH, Paguyc cXoAuMMOcTH. CBOWCTBA CTENEHHBIX psAAOB. Psbl
Telnopa u MakiopeHa: onpeneyieHle, YCI0BUsS CXOIUMOCTH psiaa Teiopa K MCXOAHOM
dbynkumnn. Jlemma lim % _o w1 VX eR. locratounbie ycinoBus cxoauMocT psaa Teitnopa.

n—o

Anroput™ pasnoxxeHuss QyHKIUM B psag Makinopena. OCHOBHBIE pa3joKeHHs (GyHKIMiA: €,
sinXx, cosx, In(1+x), (1+ X)n, arctgx, arcsinX B psa Maknopena. Paznoxkenue QpyHKimii

B psan Telinopa ¢ MOMOIIBI0O OCHOBHBIX Pa3iiokeHWH. [IpiMeHEeHHE CTENEHHBIX PSOOB:
NpUOIMKEHHBIE BEIYUCIIECHHS, TPUOIMKEeHHOE pereHne TuddepeHanbHbIX ypaBHEHUH.

O0beM yueOHOH TUCITUTTHHBI

Cemectp
Buja yueoHoi padorni Beero 1 2 3
JLyH€eOHOM pado AKan. AKan. 3E Axkaj. 3E AKkan.
3K 3K
q. q. q. q.

R 15 | 540 5 180 4 | 144 | 6 | 216
JUCIUIIINHBI
Konraxran padora - 53 | 192 | 178 | 64 | 178 | 64 | 1,78 | 64
ayANTOPHbIEC 3AHSTHS
Tlexuun 2.65 96 0,89 32 089 | 32 | 089 | 32




[pakTuueckue 3ansrus (I13) 2,65 96 0,89 32 0,89 32 0,89 32
CamocrosiTesqibHasi paboTa 7,7 276 3,22 116 1,22 44 3,22 116
II)(;gloTTa;THas{ CaMOCTOSATEIbHAS 0.4 0.4 0 0
CaMoCTOSTENPHOE N3YICHHE [ 3,22 1.22 3,22
275,6 115,6 44 116
pa3aeiioB AUCLUILTHHBI
Bua kontpoas — 3auer ¢ + +
OLIEHK O
Buna kouTposs — Jx3amen 2 72 1 36 1 36
KonTakTHas padora —
NMPOME;KYTOYHAA aTTeCTalus 2 0.8 1 0.4 1 0.4
IMoaroroBKa K 3K3aMeHy. 71,2 35,6 35,6
3auger ¢ IK3amMeH IK3aMeH
Bua MTOroBOro KOHTPOJIA: .
OLICHK O
CemecTp
B G0l DaG Bcero
WL YHEOHOU PAbOTRL AcTp. AcTp. 3E Actp. 3E AcTp.
3E 3E
q, q, q, q,
SO O TRGTS 15 | 405 | 5 135 4 | 108 | 6 | 162
IMCIUILINHEI
Konraxrnas padora 53 | 1431 | 1,78 | 4806 | 1,78 | 48,06 | 1,78 | 48,06
ayANTOPHbIE 3AHSITHS
Jlexmun 2,65 | 71,55 0,89 24,03 0,89 | 24,03 | 0,89 24,03
[Mpaktnueckue 3ansatus (I13) 2,65 | 71,55 0,89 24,03 0,89 | 24,03 | 0,89 24,03
CamocTosiTeJibHasi padoTa 17,7 207,9 3,22 86,94 1,22 | 32,94 | 3,22 86,94
K;)gl(;[:;(THaﬂ CaMOCTOATEIIBLHAS 0.3 0.3 0 0
I():aMOCTOﬂTCJIbHOC H3ydeHue 11 3,22 1,22 3,22
Y 207,6 86,64 32,94 87,2
pa3aenoB AUCHUIUINHBI
Bua xonrpoas — 3ader ¢ + +
OlleHKOM
Bun xoHTpoOJas — DK3aMeH 2 54 1 27 1 27
KonrakTHas padora — 0.6 0.3 0.3
MPOMEKYTOYHAS aTTeCTAIUSI 2 1 1
I[MoaroroBka K 3K3amMeHy. 53,4 26,7 26,7
3auer ¢ IK3aMeH IK3aMeH
Bux MTOroBOro KOHTpOJIA: "
OLIEHKOM

AHHOTauus padoueil MPOrpaMMbl TUCHHIIHHBI
«HNupopmaruka» (b1.5.06)

1. Henp aucuumiauHbl — npuoOpeTeHHe 0a30BbIX 3HAHUH O COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJIOTUSAX, a TAaKXK€ YMEHUH M IMPaKTMYECKHMX HAaBBIKOB B 001acTH
WHPOPMATHKH, HCIOJIB3YEMbIX TPH PEIICHHH HAYYHBIX M MPAKTUYECKUX BBIYMCIUTEIBHBIX
3aJ]a4u CTYy/IEHTaMH BCEX CHEIMaIbHOCTEH.

2. B pe3yabrare u3yyeHHs] AUCHMIVIMHBI 0O0y4yalolMiicsi 1O MporpaMmme
0akajiaBpuAaTa 10JIKeH:

O6nagarh cieIyrOIMMHA KOMIIETEHIUSIMHU:

— BJIaJICHHE TIMOHMMaHUS CYIIHOCTH W 3HAa4eHUS WHPOPMAIMH B Pa3BUTUHU
COBPEMEHHOT'0 OOIIECTBE, OCO3HAHUS OMACHOCTH U Yrpo3bl, BOSHUKAIOIIUX B 3TOM IpOLIECCE,
CIIOCOOHOCTBIO COOJII0/IaTh OCHOBHBIE TpeOOBaHUS MHPOPMAIIMOHHOM 0€30MacHOCTH, B TOM
YHCIIe 3alIUThI rocyaapcTBeHHoM Taitibl (OI1K-4);

— BJIa/ICHHE OCHOBHBIMH METOJIaMH, CIOCOOAMM M CpEACTBAMHM TOJY4YEeHHS,
XpaHeHus, NepepadoTKH UH(POpMAlMK, HMETh HABBIKM paboOThl C KOMIIBIOTEPOM Kak
cpenctBoM ympasnenus uHpopmarmeit (OI1K-5).

3namey:

- CBOMCTBa HH(OpPMAIIMH, CTIOCOOBI €€ XpaHEeHUsI 1 00pabOTKH;

- CTPYKTYPY, IPUHIIUIIBI paOOTHI 1 OCHOBHBIE BO3MOKHOCTH DBM;



- TOTOJIOTHIO M apXUTEKTYPY BBIUUCIUTEIbHBIX CETEH;

- MIPUHIIMIIBI aJIpecalliy OoJIb30BaTeNel, KOMIbIOTEPOB U peCypcoB B ceTH MHTepHeT;

- pasznuuaTh U pacmudposeiBath IP — ampec, noMeHHOE UMST KOMITBIOTEPA;

- OCHOBHBI€ TUIIbI AITOPUTMOB, SI3bIKH TPOTrPAMMUPOBAHNUS;

- CTaHJapTHBIE MPOTpaMMHbBIE 0OecrieueHus] CBOeH MpodeccnoHaaIbHON
NeSITeNIbHOCTH;

- AITOPUTMBI PEILICHNS HEJIMHEUHBIX YPABHEHUN;

- QJIITOPUTMBI OJTHOMEPHOM ONTUMU3AIINH;

Ymems:

- MMcaTh U OTIaXHUBaTh porpaMMbl Ha VBA 1o pazpaboTaHHBIM alropuTMam;

- IIPUMEHSTh METO/Ibl MATEMATUUECKON CTATUCTUKU AJIs1 PELIEHUS] KOHKPETHBIX 3a/a4;

- MCIOJIb30BaTh MAKEThl MPHUKJIAJHBIX MPOTrpaMM MpHU JalbHEUIIEM O0y4YeHUU U
MPAKTUYECKON JIEATEIIbHOCTH.

Braoemy:

— HaBbIKAMH CAMOCTOSATEIBHOTO PEIIEHUS 3aJad Ha KOMIIBIOTEpPE, BKIHOYAIOIINE
MIOCTAHOBKY 3aJ]aud, pa3padOTKy ajroputMa M OLEHKY ero 3(p¢eKTHUBHOCTH METOAaMHU
MaTEeMaTHYECKOM CTAaTUCTUKY JIJIsl 00pabOTKH SKCIIEPUMEHTA;

— METOJaMU pealu3aliy alrOPUTMOB Ha KOMITbIOTEpax.

3. Kpatkoe coep:kaHue pa3iejioB JUCIHUIIIHHBI

BBenenne. Mupopmarnka — mpeamer, 3aaud U MECTO Kypca B MOJTOTOBKE CTY/EHTA.
Tpu vactu Hayku uHdpopmaTtuku: hardware (TexHuueckue cpeicTpa), software (mporpaMMHbIe
cpezcrtsa), brainware (MHTEIICKTyallbHBIC CpeicTBa). KpaTkue cBepeHus.

Pa3nes 1. ApxureKkTypa KOMIbIOTEPOB U KOMIIbIOTEPHBIX ceTei

1.1. HUcropus pa3Butusi HHGOPMAITUOHHBIX TEXHOJIOTHH, BRIYHCIUTCILHON TEXHUKU U
MEePCOHANBHBIX ~ KOMIbIOTEpOB. MHpopmanmsi, KoluyecTBO HMHQPOpPMAIMH,  CIOCOOBI
BeluMcCieHus. Kparkas uMCTOpUSt pa3BUTHS BBIUUCIUTEIBHOM TEXHUKU U IEPCOHAIBHBIX
kommbioTepoB (IIK). BerumcnurensHas mammHa ®on-Heiimana w wmammHa ThropuHra.
Pa3paborku Hopbepra Bunepa.

1.2. Ilepconanbuble kommbioTepbl (IIK) um ux Bo3moxknHoctu Apxutektypa I[IK,
annapatasle cpeacrtsa [IK. @ynknnonansHas cxema 1K, marucrpanbHO-MOAYIBHBIN TPUHIUI
noctpoenus.: [IpuHIUN OTKPBITONH apXUTeKTyphl. OCOOCHHOCTH MPENCTABICHUS JTaHHBIX Ha
MalmMHHOM ypoBHe IlpenmymiectBa 1udpoBoro mpeacTaBiIeHUsS HWHGOPMALUKU TEpes
aHaJIoroBbIM. Mcrnonp3yemble cUCTEMBI CUMCIEHUS, NTpaBWla MEPEBOAA U3 OJHOW CHCTEMBI B
JPYTyr0. DJIeMEHTbl MaTeMaTUYECKOM JJOTUKU: OCHOBHBIE JIOTHUECKHE ONepaiii U (OpMYJIbI.

1.3. KoMmmbloTepHbIe CETH: TOIMOJOTUH CeTel, NX XapakTepucTuku. Tomonoruu cereit:
3Be3/Hasi, MIMHHAsA, KojbleBas. CeTu 3aKphITOrO THUIIA: JIOKAIbHBIE U PACIPECIICHHbIE CETH,
KOpIiopaTHBHbIE ceTU. [IporpaMMHO-TeXHUYECKOe oOecleyeHue: ajapecanusi, ornepalnuoHHas
CHUCTEMa, aJlalTephl, APAaMBEpPHI, MPOTOKOJBI (OCOOBIE S3BIKHM, Ha KOTOPHIX OOMEHHBAIOTCS
uHdopmarmeii kommbloTepsl B cetu, Hampumep, T1CP, TCP/IP, UDP). I'moGanbHble ceTH
paznuunoro macmraba (WAN —Wide Area Net, MS Network, Internet). Bo3amoxuocTtu cetu
Nutepuer, Cucrema TenekoHdepeHIii. DnekTponHas modrta. Jloctynm Kk MHGOPMAIMOHHBIM
pecypcam.

3ammra uHpopmauuu. IloHatne Oe30mMacHOCTH  KOMITBIOTEPHOM  MHGOpManuu:
HAJEKHOCTb KOMIIPIOTEpA, COXPAHHOCTh JIAHHBIX, 3allUTa OT BHECEHUS H3MEHEHUI
HEYNOJHOMOUYEHHBIMUA JIMIIAMH, COXPAHEHHWE TalHbl NEPENUCKA B DBIEKTPOHHOM CeTH
AJTOpUTMBI 3alTUTHl MH(MOPMAIMK: METOIbl 3alUThl, KOMIBIOTEPHbIE BUPYCHl M OOphOa C
HUMU. MeTonsl  peanu3aliy  3allUThl  WHGOpPMAIMU: TMPOTPaMMHBIE, AamNmapaTHbIEe,
OpraHu3allOHHbIE

1.4. MynsTuMeana — IUajgoroBas KOMIBIOTEpPHAS cHcTeMa, oOecleunBaroIias CHHTE3
TeKCTa, Tpaduku, 3ByKa, pEUYd M BHJIEO. YCTPOWCTBA MYyJIbTUMEIUa. [pedoBaHUSI K
MYJIbTUMEIUHHBIM CpPEICTBaM KOMIBIOTEpOB. PaciimpeHHbIe BO3MOXKHOCTH 00pabOTKH,
npeoOpazoBaHusi, CHHTe3a WHPopManuu (KOMOBIOTEpHAss aHUMANMs, MOAUUKAIIS
n300paxkeHuit, TpexMmepHass rpaduka). MynbTUMEIUIHBIE TporpamMmel. [IporpaMMbl
peaKTHUpPOBAaHUS, MOHTaXa 3ByKa W BuUAeO0. Buaeo-pemakropbl, Moaynu creudpdeKTos,
MOHTa)XHbI€ CTYy/IUU. DJIEKTPOHHBIE Mpe3eHTaluH (OCHOBHBIE Bo3MOkHOCTH MS Power Point),
JTambl CO3/aHUS MPE3EHTalMil, CTPYKTypa TMpe3eHTauuil u ocoOeHHOCTH paboThl C
PEAAKTOPOM.

Pa3nen 2. [IporpaMmMHoOe obecnieyeHue

2.1. CtpykTypa ONepalnruoHHBIX CUCTEM, ITaKeThI MPUKIAIHBIX porpamm, Microsoft Of-



fice. Knaccudukarust mporpamMMHbIX cpenctB. CHCTEMHOE U MPUKIATHOE MPOTrPaMMHOE
obecrieuenue [1K. O630p omepanmuonubix cuctem (OC). Ipuniuner co3ganus u cocraB OC:
aapo, unrepgeiic, npaisepsl. Kpatkas xapaktepuctuka WINDOWS, MOmynbHBIM NpUHLIXT
noctpoenus. Cpena WINDOWS: okHa, ux sneMeHThI, paboTa B MHOTOOKOHHOM PEKUME.

2.2. Pepakropsr Microsoft Office ,na3nauenue m ocobeHHOCTH padoThHL. PemakTopbl
XUMUYECKUX MW Marematudeckux Qopmyn, TekcroBeii pemaktop WORD,  Power
Point,(kpatkuii 0030p). Co3naHue AOKYMEHTOB pa3iuyHbIX (opM (CTaHAAPTHBIX U
HecTaHAapTHHIX). KomupoBaHue XHMMHUYECKMX M MaTeMaTH4eCKHX (OpMyl B TEKCTOBBIE
JOKYMEHTHI.

2.3 EXCEL:B03M0OXHOCTH TaOJIMYHOTO PEAaKTOpa M MCIOJb30BAaHUE €O IS PEIICHHS
nH(pOpMAMOHHBIX U WHKeHepHBIX 3a71ad.. OxkHo EXCEL Texnuka pabotbl . AOcomtoTHas
OTHOCHUTeNbHasi afipecanus. Berpoennsie Qynkuuu Pacuer mo ¢opmynam. Kommposanwue
¢dbopmyi. Padora ¢ Tabmumamu. @opmarupoBaHue, 0popMIICHHE TaOIHII..

24. EXCEL TIlocrpoenue rpadukoB wu amarpamMm. Pacuer (QyHKIIMOHAIBHBIX
3aBUCUMOCTEH M MOCTPOEHHE I'paUuecKuX H300paKEHUH C HMCIOIB30BAaHUEM CTAaHIAPTHBIX
¢byaxkumii EXCEL um wmactepa ¢ynkumii. IlocTpoeHne MOBEpXHOCTEH C HMCIOJIB30BAaHHUEM
Macrepa auarpamm. Iloctpoenne nuHui TpeHaa..

2.5. EXCEL. Omepammm c maccuBamu. Pa3paboTka u peanuzamus MPOCTCHINX
QITOPUTMOB C HCIIOJIB30BAaHUEM BO3MOXKHOCTEH peAaKkTopa(HaXOXKACHHE MaKCHMAaJIbHOTO
(MHHMMAaNBHOTO) 2JIEMEHTa BEKTOpAa M MAaTpPHUIIbI, HAXOXKJIEHUE CYMMBI 3JIEMEHTOB BEKTOpa U
MaTpUIIbl, BBIUMCIIEHUE MATPUYHBIX BBIpAXKECHUN). PemieHne BBIYUCIUTENBHBIX 3a7ad C
UCIOJIb30BaHUEM TaOIuIL.

Pemenne CJIAY c ucnonb3oBanueM oOpaTHON MaTPHUILBI

Pa3zjnen 3. AnropuT™Mbl M1 OCHOBBI MporpaMMupoBaHus Ha sisbike MATLAB.

3.1. Anroputwmsbl, THIBI anroputMmoB. [loHsTue anroputma u ero cBoiictBa. CrocoObl
3alMCH AJITOPUTMOB. MOZAYIBHBIA NPHUHLIMI MOCTPOCHUS AJITOPUTMOB M IporpamM. Ilaker
kommbloTepHo Marematuku MATLAB. XapakTepuCTHKH SI3bIKOB TPOrPAaMMHPOBAHHMSL.
OBomonss W KiIaccu(uKanus — A3BIKOB  MPOTPAMMHUPOBAHHS, HMIIEPATUBHBIC,
(yHKIIMOHATIbHBIC, JIOTUYECKHE, OOBEKTHO-OPHEHTHPOBAHHbIE, WX KoMOuHaimu. [loHsTus
TPAHCISIIAY, KOMITWISIIMY, WMHTEPIPETAUN, WX pa3iuyus. SI3bIKHM TPOrpaMMHUPOBAHUS
BBICOKOTO ypoBHS. CTpyKTypHOE MporpaMMHUpOBaHue, ero ocoOeHHocTu. O030p mMakeToB
KoMIbIOTepHOI Matematuku — Matlab, Mathcad, Mathematica.

3.2. Cpena MATLAB. OcHOBHBIE CTPYKTYpbl M HPUHIMIBI CTPYKTYPHOTO
MIPOrpaMMHUPOBAHUS, MIUTIOCTpalus. ba3oBble aNrOpUTMHUECKHE KOHCTPYKIMH (CIIeOBaHHE,
BETBJIEHUE, TIOBTOPEHUE), UX PeaTU3alllu.

Omeparopsl  si3bika mporpammupoBanuss MATLAB. OcHoBable pemarenu (Solvers)
MATLAB s peanu3aliiid BBIYMCIUTENBHBIX aNTOpUTMOB. buOinoTeka cTraHaapTHBIX
¢byukuuii size, length, numel, zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str,
disp, printf

3.3. Tloctpoenue rpadukoB (yHKIUU OAHOM M JABYX IepeMeHHbIX. Vcmonp3zoBaHue
¢dynkumit plot, subplot, polar, mesh, surf, , polar, meshgrid, surf, contour, odopmicHue
rpaduKoB(3aroyIoBKU, MOJIMUCH 10 OCSIM U np.)

3.4.  Onepayuu Hao maccugamu. 6eKMoOpamu U Mampuyamu,- C10MHceHue, YMHONICeHUe,
mpancnonupoganue , obpawenue (inVv), BeMHCIeHWEe HOpMbI (NOrm ), panra (rank) u
ompenenutesis Marpuibl (det ). AITOpUTMBI HaXOXKICHUS MaKCHMAalIbHOTO, MHHHUMAaJIbHOTO
3JIEMEHTa B MAaCCHBE, aJITOPUTMbI COPTUPOBKH U UX peanu3aius (Hanpumep, Selection Sort)

Pa3znen 4. Yuciennole MeToabl. Peanu3zanusi mpocreiiliux ajaropuTrMoB B cpele
MATLAB

4.1 YucneHHble METO/bI, XapaKTEePUCTHKAa U MX OCOOCHHOCTH, MOHSATHE CXOAUMOCTHU
MeTOAa. DJIEMEHTHl TEOPHH MOTPEUTHOCTEH, KIaCCU(PUKAIMS IOTPEITHOCTEH, aOCOMOTHAS |
OTHOCUTENIbHAS TOTPEIIHOCTh, MOHATHE (YHKIMU HOpPMBL. BBeleHMe B CTaTHCTHUKY.
AJITOPUTMBI ISl CTaTHCTHUYECKOH 00paboTku wuH(opMmanuu ( BBIYMCICHHE TOYCYHBIX H
MHTEPBAIBHBIX OLEHOK pPE3yJlbTaTOB H3MEpsieMOil BenuuuHbl), ux peanusanuun B I[IKM
MATLAB. Hcnonp3oBanue pynkiui min, max, median, var, polyfit, polyval.

4.2. llpubnmxenue pyukuuid. Matepnonsanus MHorowieHaMu. KycouHast HHTepHOSAIMS
(crimaitn). Ouenka norpemHoctd. @ynkuuun MATLAB s pa6otel ¢ MHOTrOuieHamu polyld,
polyval, polyfit, polyder, polyint.

4.3.. BoruncneHue onpeeieHHbIX HHTErPaoB, aAITOPUTMbI METOAOB MPSIMOYTOJIbHUKOB,
Tpaneruii 1 CUMIICOHA , OLIEHKa MOTPEIIHOCTH METOA0B. Peanu3zanus anroputMoB



YUCJIEHHBIX METOJOB BBIYMCIIEHUS ONpeAcNeHHbIX uHTerpasioB B cpere MATLAB,
NpUMEHEHHEe CTaHIapTHRIX QyHKImH trapz, quad, integral

4.4 VccnenoBanue (yHKIUH OIHOW NepeMeHHOW. PerieHue HeMMHEHHOro ypaBHEHHS
f(x)=0.

Otnenenrie KOpHEW. ANTOPUTMBI YTOYHEHHS KOPHS (METOJ TOJIOBUHHOTO JIEJICHHUS,
Herotona, npocroil urepaunn). CpaBHUTEIbHBIE XapaKTEPUCTUKH. Peanu3anus anropurMoB B
cpene MATLAB 1o 610K- cxeMaM U C HCIOJIb30BaHUEM pelnateneii roots, fzero

4.4. UccnenoBanue (QyHKUMU onxHOW mepemeHHOM. I[lowck sKkcTpemyma (YHKIHH
BbruuciuTenbHble aaropuTMbl HaXO0XKJICHHS JIOKAJIBHBIX M TJI00AIBHBIX KCTPEMYMOB (METO
JEeTICHUsT OTPE3Ka IMOI0JIaM, METO]] 30JI0TOTO CEUEHHs), X peau3aliy Mo OJIOK- CXeMaM U C

ucnonp3oBanuem pemarens fminbnd 8 cpene MATLAB.

4. O0beM yueOHOiIl JMCIUITTHHbI

N e | o
HJ1 yaeOHOM padOThI - AR - AKL
. 4.
OO0m1as TpyA0€MKOCTh TUCIUILIAHBI 3 108 3 108
KonrakTtHas  paGora - 133 48 133 48
ayAMTOPHBIE
3aHATHA:
Jlekun - - - -
IIpaxTrueckue 3ansarus (113) - - - -
Jlaboparophsie padots (JIP) 1,33 48 1,33 48
CamocTosiTesibHasA padoTa 1,67 60 1,67 60
KonTakTHas camocTosiTenbHas padoTa 0,2 0,2
1,67 1,67
CamocTosATeNbHOE 3yUeHHE Pa3eioB AUCIUILIHHEL 59,8 59,8
Buabl koHTpOJIA:
Buo konmpons uz YII (3auem) |
Buja nToroBoro KOHTpoJIs: 3aver
U Beero Looveers
Bun yuebnoi paboThl - Actp. - Actp.
q, q.
OO6m1ast Tpy10€MKOCTh JTACIUTLTAHBI 3 81 3 81
KonrakTtHas  pabora - 133 6 133 36
ayAMTOPHbIC3AHATHS
Jlexknun - - - -
[paxTuueckue 3austus (113) - - - -
JlaGoparopubie padoTs (JIP) 1,33 36 1,33 36
CamocTosiTe1bHas padoTa 1,67 45 1,67 45
KonTakTHas camocrosiTesbHas padoTa 167 0,15 167 0,15
CaMocCTOosTENbHOE H3yUEHUE PA3/IeTIOB JUCIIUILIAHEI ' 44,85 ' 44,85
Buabl kKoHTpOJIA:
Buo konmponsn uz YII (3auem) |
Bu HTOroBoro KOHTPOJIS: 3ayer

AHHOTanuA padoyeil NporpaMMbl 1M CHUILINHBI

«®Duzuka» (b1.6.07)

JucnumnmHa «®Pu3ukay OTHOCHTCS K 0a30BOM dYacTH OO0S3aTENbHBIX JIHUCIUILUTHH
yuebHoro mnana (b1.5.07). Ilporpamma AMCHUIIIMHBI TMPEANONAraeT, YTO OO0yYaronIuecs
MMEIOT TEOPETUYECKYI0 M TPAKTHYECKYIO MOATOTOBKY B paMKaxX IIKOJBHOW MPOTPAMMBI TIO
¢bu3MKe 1 MaTeMaTHKe.

1. He.]'lb AUCHUIIVIMHBI — HpI/IO6pCTCHI/IC CTYACHTaMU 3HAaHUH 10 OCHOBHBIM
pasaciiamMm (I)I/IBI/IKI/I U YMCHUIO NPUMCHSATH UX B APYTUX CCTCCTBCHHOHAYYHBIX NUCIUIIIIMHAX.

3auaqeﬁ AUCHUIIIIMHBI, PCUHICHUC KOTOpOI\/'I OGGCHG‘-IHB&GT JOCTHOKCHUC LICIIN, SABJISICTCA
dbopMHUpOBaHHE TPEACTABICHUN 00 OCHOBHBIX (PU3WYECKMX 3aKOHAX MPHUPOJBI U METOJax
TEOPETUYECKUX HCCIICAOBAHUI Pa3IMUYHBIX (U3MUECKUX SBICHUH, a TaKKe MOTy4YeHUE



MIPEJICTABJICHHS O COBPEMEHHBIX SKCIIEPHUMEHTATBHBIX METO/IaX UCCIIECIOBAHUSI.

Kypc «®usnkay» untaeTcss BO BTOPOM H TpeTheM cemecTpax. KoHTponb ycrmeBaeMoCTH
CTYJIEHTOB BEJIETCS 10 IIPUHATON B YHUBEPCUTETE PEUTUHIOBOU CUCTEME.

Nzydyenne xkypca «®dusuka» Npu MOATOTOBKE CHEIHAIMCTOB TIO HAMPABICHHUIO
noarotoBkn 18.03.01 Xwumwuueckass TexHONOTHsA, TPOoPMiIb MOATOTOBKHM — «TexHomorus
3alUTHl OT KOPPO3UM» HANPABICHO HA MPUOOPETEHUE CIECIYIOIHUX O0MIeTpOodeCCHOHATBHBIX
(OIIK) koMneTeHITHH:

- CrocoOHOCTh HCIIOIB30BATh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUHBIX TUCITUTUINH
B ipodeccronanbHoi aestenpHoctu (OIMK-1);

- Croco0HOCTh MCIONIb30BaTh 3HAHUSI O COBPEMEHHON (PM3NYECKOW KapTUHE MHPA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMHM BeUIeCTBa JUIsl TOHUMaHUS
OKpYyKaroIiero Mupa u sieiieHuit npupoisi (OI1K-2).

2. B pe3yiabTaTte U3y4yeHHs AMCHUILUIMHBI CTY/IEHT 0aKaJIaBpUAaTa 10JI7KeH:

3uamo:

- ¢u3nveckre OCHOBBI MEXAHWUKH, (PU3MKH KOJNEOAaHWUH M BOJH, DJEKTPUYECTBA U
MarHeTu3Ma, SJICKTPOJMHAMHKH, CTaTHCTUYECKOH (HU3MKM M TEPMOJMHAMHKH, KBaHTOBOM
¢u3ukn; cMbICT (YHAAMEHTAIBHBIX (U3NYECKUX 3aKOHOB, MPHUHIMUIIOB U IOCTYJIATOB; HX
(OpPMYIHPOBKH M TPAHULBI TPUMEHHUMOCTH; CBSI3b HIMPOKOTO Kpyra (pU3MUECKHX SBICHHH C
(byHIaMEeHTaIbHBIMU TPUHIMITAMHI ¥ 3aKOHAMH (DU3HUKH; OCHOBHBIE METO/IbI PEIICHHS 3314 10
ONMUCAHUIO (PU3WYECKUX  SBJICHUH; METOAbl OOpabOTKH  pe3yNbTaToB  (HU3NYECKOTO
HKCIIEPUMEHTA.

Ymemn:

- MIPUMEHATh TEOPETUUECKUE 3HAHUS U DKCIIEPUMEHTAIBHBIE METO/IbI UCCIEAOBAHUS
IpU pelIeHnd Tpo(ecCHOHATBHBIX 3a7ay; MPOBOAUTH PAcU€Thl, OCYIIECTBIATh aHAIU3 U HA
OCHOBE A3TOr0 JejaTh OOOCHOBAHHBIE BBIBOJBI; aHAIM3UPOBATH PE3yJIbTaThl HAOMIOACHUN U
AKCIICPUMEHTOB C MPUMEHEHHEM OCHOBHBIX 3aKOHOB M IPUHIMIIOB (DU3UKH; OINPEACISITh
XapakTep (QU3NYCCKUX IMPOILECCOB IO KOMIUICKCY 3KCHEPUMEHTAIBHONW HWH(POPMAIUU TIPU
oMoy rpaduKoB, TaOIUI U ypaBHEHUI; IPEICTABIATh 00padOTaHHYIO YKCIEPUMEHTATbHYIO
U TCOPETHUYECKYI0 WH(POPMAIMI0O B YCTHOH M THCBMEHHOH ¢opMe, B TOM YHCIE C
WCIIO0JIb30BAaHUEM COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTH.

Braoems:
- HaBbIKaMU pabOThI C MUPOKUM KPYroMm (pU3HUECKUX MpHUOOPOB U 000PYAOBAHNUS;
HaBbIKaMU 00OCHOBAHUS CBOMX CYXJICHUN U BHIOOPA METO/1a UCCIIEIOBAHMUS.

3. Kpatkoe coaep:xanue 1MCHUTINHBI.

Paznen 1. duznyeckre OCHOBBI MEXAHUKH.

1.1. Ilpeamer ¢u3uku. Meroapl (HU3MYECKOTO HCCIAEAOBAaHMS: OIBIT, TUIOTE3a,
skcriepuMeHT, Teopus. Ilpenmer kuHemaruku. IlepemeleHue, CKOpPOCTb, YCKOpPEHHE.
Kunemarnyeckue XxapakTepUCTUKH BpallaTeIbHOTO JIBHIKEHUS.

1.2. 3akons! HploToHA. 3aKOH BCEMUPHOI'O TATOTEHHS. 3aKOH BCEMHPHOIO TATOTEHHUS.
JIBr>keHue Tena nepeMeHHoM Macchl. Y paBHeHus: Memepckoro. @opmyna [{roskoBckoro.

1.3. VYupyruii u HEYnpyruii yaapsl mapoB. MOMEHT WHEPIIMH MaTepUATLHOW TOYKH U
TBEPAOro Tela.

1.4. Kunemartuka rapMoHMYecKUX Kosiebanuil. JluddepeHuuanbHoe ypaBHEHHE
rapMoHHueckux KkosneOanuil. IloHaTue o 3aTyxammMX U BBIHY)XJIEHHBIX KOJI€OaHHUSX.
BonHoBoe nBuxkenue. BoaHbl Ipo0JIbHBIE U TIOTIEPEYHBIE.

Pa3nen 2. OcHOBBI MOJIEKYIISIPHON (DU3HKH.

2.1. DneMeHTHl TEpMOJMHAMHMKM U (U3NYECKON KWUHETHKH. MaeanpHBIH Tas.
Pacnipenenenune bonbimana u ero obmedusndeckuii cMeici. PeanbHblil Ta3. YpaBHeHue Ban-
nep-Baasnbca.

2.2. Tepmogmnamuveckuid MeTon B (¢usnuke. PaBHOBecHble cocTosiHHs. Hauama
TepMOIUHAMUKU. LUKl DHTpONUS U €e CTAaTUCTUYECKOE TOJIKOBAHHUE.

2.3. SBnenme mepenoca. Anddy3us. 3akon duka. TeruronpoBogHOCTh. 3akoH Dyphe.
Buytpennee tpenue (BSI3K0CTh). 3akoH HbroTOHA.

Pa3nen 3. DnexkTpocTaTvka U NOCTOSIHHBIN 3JIEKTPUUECKUN TOK.

3.1. 3akon Kymnona. Teopema Octporpanckoro-I'aycca. [umonb. [AudneKTpuku B



ANEKTPOCTATUUYECKOM I10J1€

Pazgen 4. DnekTpoMaraeTusm.

4.1. 3axon Ammnepa. 3akon buo-Casapa-Jlamnaca. Cuna Jlopenria.

4.2. Marnetuku. DIeKTpoOMarHuTHas HHIYKIHS. Y paBHEHUE

Makcsemta.Pasgen 5. Onruka.

5.1. UnTepdepennus BonH. Audpakius Bois. [lonspusanms BoIH.

5.2. Tennooe uznydenue. 3akoH Kupxroda. ['mnoresa [lnanka. KBantoBoe
o0BbsicHeHUeTerI0Boro m3nyuenus. dddexr Komnrona.

5.3.  SAnepnas monens atoma. [Toctynatsel bopa. AToM Boopoza 1o

Bopy.Pasznen 6. Di1eMeHTH KBaHTOBOM (PH3UKH.

6.1. Tmnore3za ne bpoitnia. BomnoBoe ypaBuenue Illpeamnrepa [uist cTamroOHapHBIX
coctosinui. OnwiThl [TepHa-I'epiaxa.

6.2. Mmuorosnektponasli atom. Dddekt 3eemana. [Ipunumn [Taynmu. KBanTOBBIC
cTaTUCTUYecKue pacnpenencHuss boze-DitHmreitna u ®epmu-upaka. DoOHOHBL. 3aKOHBI

Jlebast u DHHIITEIHA.

4. O0beM y4eOHOM TN CHUTLTHHBI

Bun yueOHoM paboThl B B
3a4ETHBIX aKajem.
eIUHUIIAX qacax

OO0mmast Tpy10€MKOCTh TUCITUTUTHHBI 10 360
KonrakTHas padoTa — ayAUTOPHbIE 3AHATHSA: 3.6 128
Jlexmun 1.35 48
[IpakTHdeckue 3aHATHS 1.35 48
JlabopaTopHbie pabOThI 0.9 32
CamocrosiTesibHas paboTa 4.4 160
KonTakTHas camocTosTensHas pabora - -
CamocCTOSITENbHOE U3YUECHHE Pa3/ICIIOB 4.4
TUCIATUTAHBI 100
Buabl KOHTpOJIA:
JIK3aMeH 2 72
KonTakTHas paboTa — mpoMeXyTOUHas aTTeCTaIUs 0.8
[ToaroroBka Kk 3K3aMeHY 2 71.2
Bua MTOroBoro KOHTPOJIA: IK3aMeH

Bun yueOHol paboThl B B
3aYETHBIX aCTpOH.
eIMHUIAX gacax

OO6m1ast TPy10€MKOCTh TUCITUTIIIUHBI 10 270
KonrakTHas pa6ora — ayJuTOpHbIE 3aHATHS: 3.6 96




Jlekuun 1.35 36

[IpakTdeckue 3aHsATUS 1.35 36
JlaGopatopHbie pabOThI 0.9 24
CamocrosiTesibHas paboTa 4.4 120

KoHrtakTHas camocrositenbHas padoTa - -

CaMoCTOSITENBHOE U3YUECHHE PA3/ICIIOB 4.4
120
JVCIHATUIAHBI
Buabl KOHTpOJIA:
JIK3aMeH 2 o4
KonTakTHas paboTa — mpoMeXyTOUHas aTTeCTaIus 0.6
2
[TonroroBka K sK3aMeHy 53.4
BI/III HTOroOBOIo KOHTPOJIA: IK3aMEH
AHHOTaus padoyeii NPOrpaMmblI
«O0mas u Heoprannuyeckas xumus» (b1.5.08)
1 Heap AMCHMIIMHBI — NPHOOpPETEHNE 3HAHUM M KOMIETeHLUH, (popMupoBaHue
COBPEMEHHBIX IPEJICTABICHUH B 00JIACTH TEOPETUYECKUX OCHOB XUMHUH U XUMHUH JIEMEHTOB.
2 B pe3yabTare wu3yyeHusi AUCUHUIVIMHBI 00y4yaloluiicsi 1O MporpaMmme

0akajiaBpUAaTa J0JIKeH:

Obnadame CEeAYONUMEI KOMITETCHITUSMU:

— CIIOCOOHOCTBIO M TOTOBHOCTHIO  HCIOJb30BaThb  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIUIUINH B TipodeccronanbHoi aestenbroctu (OITK-1);

— TOTOBHOCTBIO MCHOJIb30BaTh 3HAHUS O CTPOSHUH BEIIECTBA, IPUPOAE XUMUYECKOU
CBA3U B PA3JIMYHBIX KJIACCAX XUMUYECKUX COCIMHEHUN ISl TOHMMAaHUs CBOMCTB MaTeprajoB U
MeXaHHM3Ma XUMHYECKUX TPOLIECCOB, MPOTEKAIOIINX B OKpYyxatomeMm mupe (OITK-3).

3namu:

— 3JIEKTPOHHOE CTPOEHUE aTOMOB U MOJIEKYJI;

— OCHOBBI TEOPUM XMMHUYECKOW CBSI3U B COEJMHEHUSX Pa3HbIX TUIIOB, CTPOCHHE
BEIIECTBA B KOHJIEHCUPOBAHHOM COCTOSIHUH;

— OCHOBHBIE 3aKOHOMEPHOCTHU NMPOTEKaHHUsI XUMUUYECKUX IPOIIECCOB U
XapaKTEPUCTUKUPABHOBECHOTO COCTOSHUS,

— METO/Ibl OTIMCAHUS XUMHUECKUX PABHOBECUI B PACTBOPAX JIEKTPOJIUTOB,

— CTPOEHHUE U CBOWMCTBA KOOPANHALIMOHHBIX COEAMHEHUI;

— IOJIyYEHHUE, XUMUYECKHE CBOMCTBA TPOCTHIX U CIOKHBIX HEOPTaHUYECKUX BEIIECTB.

Ymems:

— BBITIOJTHATH OCHOBHBIE XMMHUECKHE OTepaIlii, ONPEEISITh TEPMOIUHAMUYECKHE
XapaKTEPUCTUKHA XUMUYECKUX PEAKIIUN U PAaBHOBECHBIE KOHIIEHTPAIUU BEIIECTB;

— HCIIOJIb30BaTh OCHOBHBIE XMMHYECKHE 3aKOHBI, TEPMOJUHAMUYECKHE
CIpaBOYHbIEAAHHbIE JIJIS1 PeLIeHUs NPOodEeCCHOHANbHBIX 3a/1a4;

— MIPOrHO3UPOBATh BIMSHUE Pa3IMYHBIX (PAKTOPOB HAa PABHOBECHE B XMMHUYECKHX
peaxkuusx;

Bnaoemy:

— TEOPETUYECKUMH METO/IaMU ONHMCAaHUs CTPOCHHS U CBOMCTB MPOCTHIX U CIOMKHBIX
BELIECTB HAa OCHOBE 3JIEKTPOHHOI'O CTPOEHMSI UX aTOMOB M IOJOXEHHUS B NEPUOIUYECKOU
CHUCTEME XMMHYECKHX AJIEMEHTOB;

— OCHOBHBIMHU HaBBIKaMH pabOThl B XMMHUYECKOI TabopaTtopuy;

— AKCIIEPUMEHTAIbHBIMU METO/IaMU OMPEENIEHUsI HEKOTOPHIX (PU3MKO-XUMHUUECKHUX
CBOWCTB HEOPTAaHMYECKUX COCTUHECHUH.



3. KparTkoe conep:kaHue IHCHMIIIMHBI

Pazoen 1. IlpuHIMATIBI XUMUH

1.1 Crpoenue atoma.

BosiHOBBIE CBOiicTBa MaTepHalIbHBIX 00BbEKTOB. YpaBHeHHe ae bpoiuia. CooTHoleHue
Heonpenenennocteit ['eitzenOepra. IloHaTHE O KBAaHTOBOW MEXaHMKE W YpaBHEHUU
[Ipenunrepa.

1.2 Ilepuonnveckuii 3aKOH U EPUOANYECKAS CHCTEMA.

CoBpemeHHas (opMyIHpOBKa NMEpUOANYECKOro 3akoHa. Ilepuonmueckas cucrema u ee
CBSI3b CO CTPOEHUEM AaTOMOB. 3allOJIHEHUE OHJIEKTPOHHBIX CJIOEB M 000JOYEK aTOMOB B
nepuoMueckoit cucreme snnemeHToB [I.1. Menneneena.

1.3 OxucnuTeTbHO-BOCCTAHOBUTEIHHBIE MPOIIECCHI.

Crenenu okuciieHus. BaxHeine OKUCIUTENN U BOCCTAHOBUTENU. BakHelue cxembl
IIPEBPALECHUS BEILIECTB B OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIMSIX.

1.4. Xumuyeckas CBsI3b U CTPOEHUE MOJIEKYJI.

KoBasneHTHas CBsA3b, OCHOBHBIE IIOJIOKEHUSI METOJAA BAJICHTHBIX CBsi3el. PaccMoTpeHune
CXEeM TIEpeKpbIBaHMsl AaTOMHBIX oOpOuTasiedl npu o0O0pa3oBaHMM CBA3eH B MOJEKYJax.
I'm6puauszanms BOMHOBBIX (GYHKUMHA. OCHOBHBIE IOJIOKEHHMS METOAA MOJEKYJISPHBIX
opouraneit (MO JIKAO). Meron ['mmnecrin. OOmiyie CBEACHUS 0 KOMIUICKCHBIX COCTUHEHUSX,
uX crpoeHue. MexxMoneKkyasipHas 1 BHYTPUMOJIEKYJsipHasl BOJOPOAHAs CBsA3b. MlOHHAs CBA3b
KaK IpeeNbHbIN cilydail KoBaJeHTHOU cBs3u. OOIue MpeicTaBIeHUs] O MEXMOJIEKYIIPHOM
B3aMMOJECHCTBUM: OPUEHTALMOHHOE, MHIYKIIMOHHOE, TUCIIEPCUOHHOE B3aUMOICHCTBUS.

1.5. IloHsATHE O XMMUYECKOH TEPMOIUHAMHUKE.

Tepmoaunamuveckne  (GYHKIMH ~ COCTOSIHHSA — (XapakTepuCTUYecKHe  (DYHKIIHH).
BHyTpeHHss 5Heprus U 3HTaJIbIUS, UX (pu3nyeckuii cmbici. TepMOXUMUS U TEPMOXUMUYECKHE
ypaBHeHuUs. 3akoH ['ecca u cnenctBus u3 Hero. [lonsTue 00 s3HTpONMM, a0COIIOTHAS SHTPONUS
U CTPOEHME BeleCcTBa. MI3MEHEHNE SHTPOIIMY B Pa3JINYHBIX NIPOLIECCAX.

1.6. [TonsTHE O XUMUYECKON KHHETHKE. XHMHUECKOE PAaBHOBECHE.

OpHOoCTaMMHBIE U CIIOKHBIE PEAKIIMU. 3aKOH JEHCTBYIOIIMX Macc. KoHcTaHTa ckopocTH
peakuuu. MOJIEKYJIIpHOCTh M HOPSAJOK PEAKUUU. 3aBUCHUMOCTb CKOPOCTH pPEAaKUUU OT
TEMIIEPATyphl; SHTAIBIINSA aKTUBALMU. | OMOT€HHBIN U F€TEPOreHHBIA KaTalln3.

HctnHHOE M Kaxymieecsd paBHOBecHs. KOHCTaHTa XMMHUYECKOIO PaBHOBECUS. DJHEPrus
I'n66ca, ee cBA3b ¢ sHTponMed M HSHTanbnueil. dusmueckuil cmbicn s>Heprum [ubOca.
OHTpONUHHBIA U SHTAIBNUIHBIN (QakTopsl npouecca. CBa3b AG’: ¢ KOHCTAaHTON paBHOBECHSI.
CMmenienne xumuueckoro pasHosecus, npuHnun Jle-Illarense — bpayHa.

1.7. PactBopsl. PaBHOBECHS B pacTBOpax.

IIponecchl,  compoBoXkJaromue  oOpa3oBaHME  JKUAKMX  UCTUHHBIX  pacTBOPOB
HEIJIEKTPOJIUTOB U BJIEKTPOJIMTOB. ACCOLMUPOBAHHBIE U HEACCOLMUPOBAHHBIC AJIEKTPOJIUTHL.
Crenenp aucconmanuu. KoHcranta nucconuanuu. PaBHOBecue B cucTEME, COCTOALIEH M3
HACBILEHHOTO PACTBOPAa MAJOPACTBOPHUMOIO JIEKTPOJINTA M €ro KpHCTauloB. PaBHOBecue B
pacTBopax KOMIUIEKCHBIX COeQUHEHHil. PaBHoBecue aumcconuanuu BOJAbI, HOHHOE
MPOU3BEICHUE BOJIBI M €r0 3aBUCUMOCTh OT Temmneparypsl. [lkana pH. ['maponus coneil.

Pa3zoen 2. Heopranndeckast XuMust

2.1. Xumus S-37eMeHTOB. 2.2. XUMUS P- HJIEMEHTOB.

Bonopon-nepBslii 3JIEMEHT NMEPUOJIUYECKON CUCTEMBI, €r0 JIBOMCTBEHHOE IOJIOKEHUE.
Onementsl 1 - 2 u 13 - 18 rpynn nepuoanyeckoil CUCTEMbI. 3aKOHOMEPHOCTH B U3MEHEHHUH
JIEKTPOHHBIX KOH(UTYpaIMii, BEJIWYMH PAJUYCOB, SJIEKTPOOTPULATEIILHOCTH W HHEPTUU
MOHM3AIMM aTOMOB. TUNHWYHbIE CTENEHH OKUCICHHS. XHUMHUYECKHE CBOWCTBA IPOCTHIX
BEUIECTB. 3aKOHOMEPHOCTH B CTPOCHHWHM U CBOICTBaX OCHOBHBIX THIIOB COEIUHEHHI.
[Ipuponanbie coevHEHUs, TOTyYeHHE U IPUMEHEHHE.

2.3. Xumus d-anemenToB. 2.4. Xumus f- anemeHToB.

OnemeHTsl 3-12 Tpynm TEpPHOAWYECKOH CHCTEMBI. 3aKOHOMEPHOCTH B H3MCHCHHH
AJIEKTPOHHBIX KOH(UTrypalui, BeIWYMH PpAJAUYCOB, HHEPTUM HOHU3ALUHU, XapaKTEPHBIX
CTCIICHEH OKHCJICHMS, KOOPAMHALMOHHBIX YuCeN aroMmoB. IIpupongHele coenuHeHus,
MOJyYeHHE U COINOCTAaBJICHUE (PHU3MUECKUX W XUMHUYECKUX CBONCTB IPOCTBIX BEILECTB.
CrpocHuHe ¥ CBOMCTBAa OCHOBHBIX THITOB coeanHeHuit. Ocobennoctu f- ameMeHTOB.



4 O0beM y4eOHOH TUCIUILTHHBI

Bcero 1 cemectp 2 ceMecTp
Buner yue6HO# paboThI B B axan. B3au. | Bakan. | B3au. | Bakan.
3ad. en. gacax eII. gacax el. gacax
Obmasn TpyRoemKocTs, 12 432 7 252 5 180
AUCHUILIMHBI 0 Y4eOHOMY IUIaHY
Konrarruast pagora - 6,23 224 | 356 | 128 | 267 | 96
ayANTOPHbIE 3AHITHS
Jlexumu (Jlek) 1,78 64 0,89 32 0,89 32
[pakTuueckue 3anstus (I13) 0,89 32 0,89 32 - -
Jlaboparopusie paboTet (JIab) 3,56 128 1,78 64 1,78 64
CamocrosiTenbHas padora (CP) 3,78 136 2,44 88 1,34 48
CaMocTosTeNlbHOE U3yUeHUE
N —— 3,78 136 2,44 88 1,34 48
IK3aMeH 2 72 1 36 1 36
KonrakTHas padorta —
IIPOMEXKYTOUHAS aTTECTaLlUA 2 08 1 0.4 1 0.4
IToaroToBka K 3K3aMeHy 71,2 35,6 35,6
Bcero 1 cemectp 2 ceMecTp
. B B B
Bunst yueOHoi paboTh B 3au. B 3au. B 3au.
ACTPOHOM. ACTPOHOM. ACTPOHOM.
. gacax e Jacax . Jacax
O0uasi TPy10eMKOCTH
AUCIHUILIMHBI M0 Y4eOHOMY 12 324 7 189 5 135
TLUIAHY
Konrakruast pagora- 6,23 168 3,56 96 2,67 72
ay/IMTOPHbIE 3AHSATHS: ' ' ’
Jlexuun (JIek) 1,78 48 0,89 24 0,89 24
[paxTuueckue 3anstus (113) 0,89 24 0,89 24 - -
JlaboparopHsie pabotst (J1ab) 3,56 96 1,78 48 1,78 48
CamocrosiTe1bHas padoTa 3,78 102 2.44 66 1,34 36
(CP)
CamMmocTosTeThHOE N3YUYCHUE 3,78 102 2.44 66 1,34 36
Pa3IeNoB IUCIUTLINHBI
Bua koHTpOJIS: IK3aMeH 2 54 1 27 1 27
KonTakTHas pabota —
MPOMEXKYTOYHAS aTTECTALUA 2 0.6 1 0.3 1 0.3
IToaroroBka k 3K3aMeHy 53,4 26,7 26,7
AHHOTaNUA padoyeii MPOrpaMMbl 1M CUUILTHHBI
«Oprannueckas xumus» (b1.5.09)
1 b0 AMCUMIUIHHBI SBIISETCS TPUOOPETEHHUE CTYICHTAMH 3HAaHUM O

CTPOCHUHNOPTaHNUYCCKUX COGI[I/IHCHPlﬁ, OCHOBHBIX XHMMHUUYECKHX CBOMCTBAX PAa3JIMIHBIX
KJIaCCOB OPraHU4CCKUX COG)II/IHCHI/Iﬁ N METOAax UX MOJYUYCHUSA, KaK ITPOMBIIIJICHHBIX,
TaK U J'Ia60paTOpHLIX.

2 B pe3yabrare u3ydeHMs AMCUMILIMHBI

nporpamMmedaKajaBpuaTa q10/KeH:
Obnadams CIEayIONIMMU KOMITETEHIIUSMH:
— CIIOCOOHOCTBIO K CaMOOpraHu3alu 1 camooodpaszosanuio (OK-7)

— CIIOCOOHOCTBIO

u T'OTOBHOCTBIO

HCIIOJIB30BATh

o0yualouuiics mo

OCHOBHBIC

€CTECTBEHHOHAYUYHBIX IUCIUILUINH B TipodeccronanbHoi aestenbroctu (OITK-1)

— TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUS O COBPEMEHHOW (PM3NUECKOW KapTHUHE MHPA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,

OKpY’KaroIiero Mupa u sieenuit mpupost (OIMK-2);

CTPOCHUU BCHICCTBA IJId ITOHHMAHUMA




— TOTOBHOCTBIO MCHOJIb30BaTh 3HAHUS O CTPOCHUH BEIIECTBA, IPUPOAEC XUMUYECKOM
CBSI3M B PA3IMYHBIX KJIACCaX XUMHUYECKUX COCTUHEHU JIIsl TOHUMaHUS CBOMCTB MaTEpPHUAaJIOB U
MeXaHU3Ma XUMHUECKUX MPOIIECCOB, MPOTEKAIIUX B okpyxkatorieM mupe (OITK-3).

3name:

- TECOPETUYCCKHNE OCHOBBI CTPOCHUA U CBOMCTB PA3IMYHBIX KJIIaCCOB OPraHUYCCKHUX

COCIIMHECHUH;

- CIIOCOOBI MOJIYYCHHUA U XUMHYCCKUC CBOMCTBA OCHOBHBIX KJIaCCOB OpTraHUYCCKUX

COCTUHEHHI,

— OCHOBHBIC MEXaHU3MBI ITPOTCKAHUS OPIraHUYCCKUX peaKHHﬁ;

Ymems:

— IMPUMCHATH TCOPCTUUCCKUC 3HAHUS AJId CUHTC3a OPraHu4CCKUX COGI[I/IHCHI/Iﬁ

PA3JIMIHBIXKIIACCOB;

— AHAJIM3UPOBATh U IPEACKA3bIBATh PCAKITUOHHBIC CBOMCTBA OpPraHu4CCKuX COCﬂHHCHHﬁ;
— COCTaBJIATh CXCMbI CUHTC3a OPraHnYCCKUX COGHHHGHHﬁ, 3aIaHHOI'0 CTPOCHMS,

Braoems:

— OCHOBaMU HOMCHKJIATYpPbI 1 KHaCCHq)HKaHHH OpraHn4eCKux COCIIPIHGHPIfI;
— OCHOBHBIMHU TCOPCTUYCCKUMU IIPCACTABIICHHUAMU B OpFaHI/I‘ICCKOﬁ XHUMUU,
— HaBBIKAMH 00OCHOBaHHS PadrOHAJIbHBIX croco0oB IOJIYUYCHHS OPraHUYCCKUX BEILCCTB.

3 Kparkoe comep:xaHue THCHHIIAHBI

1 Pazoen l. «Teopus xumuuecko2o cmpoenus u HacvlujeHHbvle y21e8000poosl (Y B)»

1.1 Teopus XUMHUYECKOTO CTPOEHUS
1.2 Ankansl

1.3 Crepeounsomepus

1.4 IuxnoalKaHbI

2  Pazoen 2. «Henacviwennvie YBy»
2.1 AnxeHbl

2.2 ANKuHBI

2.3 AJKaaueHbl ¥ HOJUEHBI

3 Pasoen 3. «Apomamuueckue coeOuHeHusL
3.1 Teopuu apoMaTUYHOCTH.

3.2 CoenuHeHHs OEH30JIBHOTO psija

4 O0beM yueOHOM TMCUMILTHHBI

Buner yaeOHO# paboThI B 3a9eTHRIX B akazem. gacax
eMHUIIAX

OO0mas Tpy10eMKOCTh JUCHHUILINHBI 110 y4e0HOMY IIaHy 3 108
KonTakTHasi paGoTa — ayTUTOPHBIE 3aHIATHS: 1.32 48
Jlexmim (Jlek) 0.44 16
[paktuueckue 3anstus (I13) 0.88 32
JlaGoparopusie 3ansTus (J1ad) - -
CamocrositeqibHast padora (CP): 1.68 60
KonTakTHas camocrositensHas pabota 168 0.2
CaMoCTOATENBHOE U3yUEHHUE PA3AETIOB JUCIUITIINHBI ' 59.8

Bua konTpoas:

3avyer

Bunet yueOHOM paboThI B sauetHpix B actp. uacax
eIMHHIAX
O0mas Tpy10eMKOCTh JUCHUILINHBI 110 y4e0HOMY IIaHy 3 81
KonTakTHasi paboTa — ayTMTOPHBIE 3aHATHS 1.32 36
Jlexnuu (Jlex) 0.44 12
[Ipaktuueckue 3anstus (113) 0.88 24
JlaGoparopusie 3ansatus (J1abd) - -
CamocrositeqibHast padora (CP): 1.68 45
KonTakTHas camocrostensHas paboTa 0.15
1.68
CamMocTosTeNbHOE H3yUEHUE Pa3/IeIOB JUCIIUILTAHEI 44.85

Bua konTpoas:

3auer




AHHOTAIUA Y4eOHOI MPOrpamMMbl IUCIUTIIHHbI
«®u3nueckas xumus» (b1.5.10)
1. eab AMCHMIUIMHBI — PACKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPABIISIOLINX

XOJIOM XUMHYECKOrO TpoIlecca, MOoKa3aTh O0JACTH TMPUIIOKEHUS 3TUX 3aKOHOB U HAYYHUTh
CTYIEHTa TpaMOTHO TMPUMEHSATh UX MPH PEHICHUH KOHKPETHBIX TEOPETUUYECKUX H
MPAKTUYECKHX 3a7au.

2. B pe3yabTarte u3y4eHus AUCHUIIMHBI CTYI€HT J10JI3KeH:

Obaaoams cnenyromumu oobmenpodeccunonanbubivu (OITK) komneTeHIusIMHE:

- CIOCOOHOCTBIO u rOTOBHOCTH UCIIOJIb30BATh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIMILUIMH B ipodeccuoHanbHoi nesirenbaoctr (OITK-1);

- TOTOBHOCTBIO MCIIOJIB30BAaTh 3HAHUSI O COBPEMEHHOW (QU3MYecKol KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMM BeUIeCTBa [UIsl T[OHUMAaHUS
OKpYy>KaroIiero Mupa u sieyieauit npupo st (OI1K-2);

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUE O CTPOCHHUH BEIIECTBA, IPUPOAEC XUMUYECKOM
CBSI3M B PA3NIMYHBIX KJIACCAX XUMUYECKUX COEIMHEHUN /JIs1 MOHUMAaHUs CBONCTB MaTepUaloB U
MeXaHHM3Ma XUMHYECKUX TPOLIECCOB, MPOTEKAIOIINX B OKpykatomieMm mupe (OI1K-3).

3nams:

— OCHOBHBIE 3aKOHBI (PU3NUECKON XUMUU, B3aUMOCBSI3b (PU3NYECKUX U XUMHUYECKHX
XapaKTePUCTHK MPOIIECcCca;

— MyTH ONPENENICHUS BAXKHEHUIINX XapaKTEPUCTHK XHUMHUYECKOTO pPaBHOBECHUS
(KOHCTaHTBHI PaBHOBECHS, PABHOBECHOT'O BBIXOJA MPOJYKTA, CTETIEHU NMPEBPAIICHUS UCXOIHBIX
BEIIECTB) U BIMSHUS PA3IUYHBIX (DAKTOPOB HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHST;

— yCIOBUSl YCTaHOBJECHHs ()a30BbIX PABHOBECHI B OJHO- M MHOTOKOMIIOHEHTHBIX
CUCTEMax, BO3MOXKHOCTHU Pa3eNIeHuUs CIOKHBIX CUCTEM Ha COCTABIISAIONINE KOMIIOHEHTHI,

— TEPMOJUHAMHYECKOE OMHCAHUE CBOMCTB UCATBbHBIX U HEHJICATbHBIX PacTBOPOB,
MOAXObI K HAXO0XKICHUIO MapIHAIbHBIX MOJISIPHBIX BEJITMYMH KOMIIOHEHTOB PAacTBOpA.

Ymems:

— MIPUMEHSITh TEOPETUYECKUE 3HAHUS U SKCIIEPUMEHTAIIbHBIE METObI UCCIIETOBAHHIS
(bu3MUECKO XMMUU TPU pelIeHHH MPodecCuoHAbHBIX 3a/1a4;

— MPOBOANTHh TEPMOJMHAMUYECKUE PACUEThI, OCYIIECTBISATh aHAIM3 U HA OCHOBE
ATOTO JeaTh 000CHOBAHHBIE BHIBOBI;

— Mpe/CcKa3blBaTh W HAXOAWUTh ONTUMAIbHBIC YCIOBHUS MPOBEACHUS XHUMHUECKOTO
rpoliecca ¢ HeNbIo NOJy4eHUs] MAaKCUMaJIbHO BO3MOXHOTO BbIXOJ[a MHTEPECYOLIETO TPOIYKTA;

— MIPEJICTaBIATh JaHHbIE JJa0OpAaTOPHOTO HCCIeA0BaHus B Tpadudeckoi popme u Ha
OCHOBE TOJIYYEHHBIX 3aBUCHMOCTEW OIpENEeNsATh COOTBETCTBYIOIIME TEPMOJAMHAMUYECKUE U
KMHETHYECKUE XapaKTEPUCTHUKN XUMUUIECKON CUCTEMBI M1 XUMHUUYECKOTO MPOIIECCa;

- MPOBOJIUTh AHAJM3 U KPUTUYECKH OILIEHUBATh MOJYyUYEHHBIE IKCIIEPUMEHTAIbHBIE
JaHHbIE, 0000IIaTh U AeNaTh 000CHOBaHHBIE BBIBOJIBI HA 0a3e MPOBENEHHBIX OIBITOB.

Braoemy:

- KOMILUIEKCOM COBPEMEHHBIX TEOPETHUYECKHUX METOAO0B (PU3MUECKOW XUMHUHU IS
pelIeHrs KOHKPETHBIX MCCIIeI0BaTENbCKUX 33/1aY;

- HaBbIKAMHU  OMNpENIEJCHHUsS] COCTOSHUSI PABHOBECHS U CaMOIIPOU3BOJIBHOTO
HaIpaBJIEHUs1 XUMHUYECKOT0 IIpoliecca;

- nprueMaMH OOpaOOTKH TIOJYyYEHHBIX ONBITHBIX JAHHBIX JIJIS BBIIBICHHS U
YCTAHOBJICHUSI B3aMMOCBSI3€H MEXIy TEPMOAMHAMUYECKUMH CBOMCTBAMU W (U3HUYECCKUMU
napaMeTpamu MmpoIecca;

- 3HAHUSAMHU OCHOBHBIX 3aKOHOB (PHU3MYECKOW XUMHUHU JUISI COJEpKaTebHOMN
WHTEPIPETAIIMN TEPMOJUHAMUYECKUX PACUETOB.

3. Kparkoe coJeprKaHue

aacuumineael Pasmen 1. Xumudeckas

TePMOIMHAMMKA



1.1. TlepBblii 3aKOH TEPMOTMHAMUKH

TepmoauHaMuyeckue cUCTEMBl M TEPMOJUHAMUYECKHE MapaMeTpbl. DKCTEHCHUBHbBIE U
WHTEHCUBHBIE CBOWCTBA CUCTEMbI. TepmomnHamMuueckuid mporecc. DyHKIUM COCTOSHUS U
GbyHKIMK TIporiecca. BHYTpeHHsIsI SHEpTUsl U SHTAIBIINS, UX CBOMCTBA. TemroTa u paboTa Kak
¢dopmbl nepenaun sHepruu. Pabora pacummpenust raza u nosesHas padora. GopMyaupoBKu
MEPBOTO Hayajla TePMOJUHAMUKUA. B3aMOCBS3b TEIJIOTHI, paOOThl U U3MEHEHHUsI BHYTPEHHEH
SHEPIUU B U30XOPHOM, U300apHOM M U30TEPMUYECKOM Iporieccax. TemmoéMKOCTh BelecTBa —
M30XOpHas WM wu300apHas, MOJsipHasi, ynaeiabHas. TemroéMKOCTh HWICATBHBIX Ta30B,
B3aUMOCBsI3b MOJIIpHBIX TernoémkocTeil Cp u Cv naeanbHoOro raza. TennoéMKOCTh TBEPABIX
BEIIECTB M JKUIKOCTEH. 3aBUCMMOCTh MOJIIPHOM H300apHON TEIUIOEMKOCTH BEIIECTBA OT
TEMIIEPaTyphl, SMIUPUIECKUE YPAaBHEHUS (CTENICHHBIE PS/Ibl), UX IPUMEHUMOCTD. 3aKOH KyOOB
He6ast, npaBuio [rononra u IItu. Cpeansas nzo0apHasi TEIUIOEMKOCTh BEIIECTBA B MHTEpBAJIe
temneparyp. TeMmnepaTypHas 3aBUCUMOCTh NpHpalleHus sHTansnuu Bemectsa (Hr — Ho) mpu
MIOCTOSTHHOM JIaBJICHUH C Y4€TOM (ha30BBIX MepexoJoB. TernoBoil 3(pPEeKT XUMHUECKOTO
nporecca. OCHOBHOE cTaHgapTHOe cocTosiHue. CTaHgapTHBIE SHTAIBINAU OOPa30BaHUS H
cropanusi BemiecTB. I[Ilpumenenme 3akoHa [ecca ansi BBIYMCICHUS TEIUIOBBIX A(PQEKTOB
XUMHAYECKUX U (PU3UKO-XUMHUYECKUX MPOIeccoB. CBSA3h TEIUIOBBIX A(PPEKTOB MPH MOCTOSHHOM
o0beMe M HpU TOCTOSHHOM JIaBJICHHUU. 3aBUCHUMOCTb TEIJIOBOrO 3((ekra peakiuu OT
Temneparypbl. BbiBon u ananmu3 ypaBHeHus Kupxroda B auddepeHnmanbHoit ¢dopme.
WnterpupoBanue ypaBHeHust Kupxroda.

1.2. BTopoii 3aKOH TepMOIUHAMHKHU.

CaMonpou3BOJIbHBIE U  HECAMONPOM3BOJbHBIE, OOpaTUMble M  HeoOpaTUMBIE,
paBHOBECHbIE (KBAa3MCTAaTUYECKHE) U HEPABHOBECHbIE Mpoliecchl. PaboTa paBHOBECHOIO U
HEPAaBHOBECHOT'O IpoleccoB. POPpMYIUPOBKH BTOPOro Hayajla TEPMOJWHAMUKH. ODHTPOMHS
KaK KpUTEpPUH HAIPABICHHOCTH CAMOIPOM3BOJBHBIX IIPOLIECCOB W  pPaBHOBECUS B
M30JIMPOBaHHBIX CHUCTEMaX. 3aBUCUMOCTb SHTPONHMM BELIECTBA OT IapaMETPOB COCTOSIHUS
(TemnepaTypsl, naBieHus, o0bema). Pacyer M3MEHEeHHs SHTPONHUM B Pa3IUYHBIX MPOLECCAX,
CBA3aHHBIX C U3MEHEHUEM COCTOSHMS UACAIBHOIO ra3a, a TAKyKe YUCTBIX TBEPABIX WM JKHUJIKUX
BellecTB. V3MeHeHHe JSHTponMM B IIPOLIECCE CMELIEHUs HIealnbHbIX ra3oB. M3meHeHue
SHTponuu npu (azoBbIX mepexonax. Temnosas Teopema HepHera, noctynar [lnanka (Tperse
Hayajio TepMoanHaMHKH). CTaTuCTHUYECKasi MHTEpIpeTalys BTOPOro Havana TePMOAMHAMUKH,
ypaBHeHue bonbimana-Ilnanka. Beruucienue aOCoMOTHOM »HTponuU BemiecTBa. Pacuer
W3MEHEHUs DHHTPOIIMM B XMMHUYECKHMX pEAKIUAX IpU  PAVIMYHBIX  TEMIIepaTypax.
O6benunenHoe ypasHeHue | u Il 3akoHOB TepMoanHaMuKH. DHeprus ['enpMronbua u sHeprus
'nb6ca kak KpUTepuUU HANpPaBICHHOCTH MPOIECCOB M PABHOBECHS B 3aKPBITHIX CUCTEMaXx.
Xapakrepuctuueckue (GpyHKIUH. 3aBUCUMOCTb SHepruu I'enbmrossia u sHepruu ['m60ca ot
napaMeTpoB COCTOSHUA. TemmepaTrypHas 3aBUCUMOCTb 3Hepruu ['mb66ca BemiecTBa ¢ yuyérom
¢dazoBbix mepexonoB. Pox dasoBoro mepexona (mepBwlid, BTOpoi). YpaBHeHus [ub60Oca-
I'enpmronberiia. Pacuer u3MeHeHHH craHmapTHeIX OdHepruid [mb6ca u I'enpmronbia B
XUMHUYECKHUX PEAKIUAX IPU Pa3IMYHBIX TEMIIEpaTypax.

CucreMpl NEPEMEHHOrO0 COCTaBa. XHWMHUYECKMH IIOTEHIMAT KOMIIOHEHTAa CHCTEMBI.
3aBUCUMOCTh XMMHUYECKOT0 IOTEHIIMAA OT IAaBJIEHUS U TEMIIEPATyphl. Y CIIOBUSI PaBHOBECHS U
CaMOIIPOU3BOJIBHOTO IIPOTEKAHHUS IIPOLIECCa B CUCTEMAX IIEPEMEHHOI0 COCTaBA.

1.3. XuMu4eckoe paBHOBECHE.

MarepuanbHblii OanaHC XMMHYECKOM peaklMu, CTENeHb MpeBpallleHus, XUMHUYecKas
NepeMeHHas. YpaBHEHHE M30TEpPMbl XUMHUYECKOW peakuuu (u3orepmbl Bant-I'odda).
XHWMHYECKOE CpPOJACTBO. AHAJIN3 YpaBHEHHUS HW30TEPMbl JJIs ONPEICIICHUs HallpaBJICHUS
CaMOIIPOU3BOJIBHOTO  MPOTEKAaHHUS XHMMUYECKOW peakuMu OT JAaHHOTO  HMCXOJHOTO
(HEpaBHOBECHOI'0) COCTOsIHUSA. TepMoauHamMHuecKkass KOHCTaHTa XMMHUYECKOIO PaBHOBECHS U



IMIUpPUYECKUE KOHCTaHThI xumuueckoro paBHoBecus (Kx, Kc, Kn, Kp), ypaBHeHUSs ux cBsizu
JUIS peakIMu B HAeadbHOW Ta3oBoM cMmecu. KoHcTaHThl paBHOBecHs NJIsi TOMOT€HHBIX W
reTepOreHHBIX pPeaKlMid, UACaTbHBIX U HEUJCAIbHBIX PEAKIMOHHBIX CUCTEM (Ha MpUMepax).
CwmeleHne XMMUYECKOTO paBHOBECHs MpU u3MeHeHun oOmero mamieHus (T = const) u mpu
nobaBieHnM B cucreMy uHepTHOTO rasa (T = const, P = const).

Bnusinue temneparypbl Ha KOHCTAaHTY XMMHUYECKOT'O PAaBHOBECHS], YpPaBHEHUS U300aphl U
M30XOpPbl XUMUYECKOHN peaklny. BpIBo/, aHAIM3 U MHTETPUPOBAHUE HA3BAHHBIX YPAaBHEHUH Ha
npuMepe ypaBHeHHS u300apel. Pacuer cpemHero M HCTHHHOTO TermioBoro 3ddexra
XUMUYECKUX pEAKIM K3 3aBUCUMOCTH TEPMOJMHAMHYECKON KOHCTAHTBI PaBHOBECUS OT
TeMriepaTypbl. Pacdyer KOHCTaHT paBHOBECHS XHMMHYECKHUX pEaKIMid U3 CTaHIapTHBIX
TEPMOAMHAMHYECKUX (YHKIMI BEIIeCTB. BBIUMCICHHE KOHCTAHT PAaBHOBECHUS XMMHUYECKUX
peakiuii MO CHOPaBOYHBIM JaHHBIM O KOHCTAaHTaX paBHOBECHS peaknuid o0pa3oBaHUS
COEIMHEHUI U3 POCTHIX BEILIECTB.

Paznen 2. ®a3oBble paBHOBECHS B OJHOKOMIIOHEHTHBIX CHCTEMAX

2.1. ®da30BEIC nepexoanl U (baSOBaH auarpaMma COCTOSAHUSA OJIA OJHOKOMIIOHCHTHBIX
CUCTEM

daza, KOMIIOHEHT, 4YHClo cTerneHedl cBoboxbl. IlpaBuno ¢a3z ['mb6ca. Ilpumenenue
npaBuia (a3 'mb0ca mist aHanm3a (a30BBIX PABHOBECHI B OJHOKOMIIOHEHTHBIX CHCTEMaXx.
JlnarpamMma COCTOSIHUSI OJHOKOMITOHEHTHOW CHCTEMBI, € (Da30BbIe TOJs, JIMHUM U TPOHHBIE
TOYKH, BBIPAKAIOIINE COOTBETCTBEHHO OAHO(a3HOe, AByX(}a3Hoe u Tpex(da3zHoe paBHOBECHS.
Hacpimennslii nap, reMiepaTypHasl 3aBUCUMOCTb JIaBJICHUs HACBILIEHHOTO napa. Kputuueckas
TOYKA, KPUTHYECKOE COCTOSIHUE BELIECTBA, €ro OCOOCHHOCTH. BBIBOA M aHamM3 ypaBHEHHS
Knaneiipona. 3aBHCHMOCTb  TemIepaTypbl IUIaBI€HMs OT  BHELIHErOo  JIaBJCHMS,
UHTErpupoBaHKe ypaBHeHUs KiamelipoHa ans paBHOBecHS TBEPIOE TENO - JKHIKOCTb.
PaBHOBecus ¢ ra3oBoii ¢azoii, ypaBHenue Kiamneiipona-Kiay3nyca, BBIBOJI 1 HHTETPUPOBAHUE
ypaBHEHMs Ul ONUCAHUs JUHUHA HCHapeHus U CyOJMMalyM, UCHOJb3yeMble JOMYIICHHUS.
Omnpenenenrue KOOPAUHAT TPOMHON TOUKH.

2.2. OrmpeneneHue TEPMOJAMHAMHYECKUX (QYHKIMH Tiporiecca (a3oBOro Iepexoja

IIpumenenue ypaBHenus Kunanelipona-Knay3uyca s pacuera U3MEHEHMS
TEPMOJUHAMUYECKUX (QYHKIMH Tpu (a30BbIX MpeBpalleHusX. B3auMocBA3b SHTaIBNUN
IUJIaBJICHNUS, UCTIAPEHUS U BO3TOHKH B TPOWHOM Touke. DMnupudeckoe npasuiio TpyToHa.

Paznen 3. TepmoaunamMuyeckasi TeOpusi pacCTBOPOB
3.1. OcHOBBl TEpMOJMHAMMKH pacTBOpoB. IlapiuanbHble MOJIbBHBIE BEIMYHHBI

Knaccugukanun pacrsopos. [lapiuanbHbie MOJsipHbIE BETUYMHBL. Y paBHeHus ['n6o6ca-
Jiorema (BbIBOA M aHanu3). MeToibl onpeiesieHusl MapuualbHbIX MOJSPHBIX BEIHMYMH (METOJ
KacaTelbHBIX M METOJ OTpe3KOB). OTHOCHUTENBHBIE MapLHUAIBHBIE MOJIIPHBIE BEIMYUHBI
(mapumangbHbIe MOJISIPHBIE (PYHKIMU cMelleHus). TepMoauHaMuyeckie QyHKIMU CMETICHHS.

3.2. TepMO,}II/IHaMH‘—IeCKOG OIMHUCAHUE NACAIBHBIX U HEUJICAJIbHBIX PAaCTBOPOB

WneanbHble  (COBeplIEHHbIE) pPAcTBOPHl. XUMHUYECKHH IMOTEHIMAd KOMIIOHEHTa
uaeaIbHOro pactBopa. TepmoauHaMudyeckue GyHKIUN CMEIICHHS sl UAeaTbHbIX PAaCTBOPOB.
PaBHoBecue "uaeanbHbIl pacTBOp-map", 3akoH Payns, rpaduueckas mHTepHpeTanus 3aKoHa
Paynsa. IlpenensHo pa3OaBieHHblE pacTBOpBL, 3akOH [‘eHpH. YpaBHEHHE XHMUYECKOTO
MOTEHIMaNa Uil PAacTBOPUTENss M PacTBOPEHHOro BemlecTBa. HewpeanbHble (peanbHbIE)
pacTBOpbI, MOJOXKHUTEIbHbIE W OTPULIATENbHBIE OTKIOHEHHMS OT HJACAIBHOCTH (OT 3aKOHA
Payns). CrannapTHble COCTOSIHUS KOMIIOHEHTOB pacTBopa. CUMMETpUYHAs U HECUMMETPUYHAs
cUCTeMBbl CpaBHEHHs. Pacdyer akTUBHOCTEM M PALMOHAIBHBIX KOA(P(PHUIMEHTOB AaKTUBHOCTH



KOMIIOHEHTOB pacTBopa. TepMmMoauHamMudeckue (QYHKIUH CMEIIeHUs [UIsl HeHuaealbHBIX
pacTBOpoB. 3aBUCHUMOCTh AaKTUBHOCTH W KO3(PPHUIMEHTa aKTUBHOCTH KOMIIOHEHTa OT
TEeMIIepaTyphl U JaBJICHHUS.

3.3. KomnuratuBHble CcBOICTBa pa30aBICHHBIX PACTBOPOB HEJIETYYMX BEIIECTB B
JeTy4eM PacTBOPUTENIE

KomnuraruBabsle cBoOWCTBa pa30aBIEHHBIX PAacTBOPOB HEJETYYUX BELIECTB B JIETYyYHX
pacTBOpUTENAX (MOHMKEHHUE JABJIEHMS HACBHIILIEHHOTO Mapa pacTBOPUTENS HaJl PacTBOPOM IIO
CPaBHEHHIO C YHUCTBIM pacTBOPUTENIEM, IIOBBIIIEHUE TEMIIEpaTypbl Haudajga KHUIIEHUS U
IIOHM)KEHUE TEMIIEpaTypbl Hadajla OTBEPAEBAHMSI PACTBOPOB, OCMOTHUYECKOE JaBJICHUE).
O0ynIMocKonMUYecKas: U KPHUOCKONMYECKas KOHCTaHThI pacTBopuTens. BbIBoJ ypaBHeHUs,
CBSI3BIBAIOILETO ITOHMKCHUE TEMIIEPATyphl Ha4yajla OTBEPAEBAHUS C KOHLIEHTPALUEH pacTBOpA.
Ocmoc, ocMoTHYECKOE AaBiieHHe, 00paTHbIM ocMoc. Mcnonb30BaHne KOJIMTaTUBHBIX CBOMCTB
JUI  ONPENCIIEHUs MOJIIPHOW MAacChl, CTENEHHM AMCCOLMALUMM WU CTENEHU acCOLUaluu
pPacTBOPEHHOIO BEILECTBA.

Pasznen 4. ®a3oBble PABHOBECUHA B MHOTOKOMIIOHCHTHBIX CUCTEMAX

4.1. PaBHOBecHE <CGKUAKUN pacTBOpP - HACBHIIIEHHBIN MMap» B JBYXKOMIIOHEHTHBIX
CUCTEMaX.

HI/IanaMMH «JaBJICHUC-COCTAaB», «TeMIieparypa-cocraB», «COCTaB Imapa-coCTaB
KUAKOCTH» OJIA HMACAIIBHBIX W HCHUACAIBbHBLIX PaCTBOPOB. HpI/IMeHeHI/Ie IIpaBuja (1)8.3 K
HUCCIICAOBAHUIO AUArpamMm. 3akonsl ['ndoca-KoHoBamosa. A3COTpOHI/I${, TEPMOANHAMUYICCKOC
YCJIOBHUC TOYKH a3CO0TpOIIa. HpaBI/IJ'IO pbl4ara. DU3NKO-XUMHYECKHUE OCHOBEI pasaciiCHus
JKUIKHX CMECeH MEeTOodaMu MEPCTOHKHU U peKTI/I(i)I/IKaIII/II/I.

4.2. PaBHOBecHe KU AKOCTB-TBEPAOC» B ABYXKOMIIOHCHTHBIX CUCTEMAX.

Tepmuueckuil aHanu3, KpUBbIE OXJIAKICHHs, MOCTPOCHHE AMArpaMMbl IUIABKOCTHU IO
KpUBBIM OxJaxJaeHuss. CUCTeMbl C OTpaHMYEHHOHM M HEOrpaHMYEHHOM pPacTBOPUMOCTHIO
KOMIIOHEHTOB B TBEPJIOM COCTOSHUM. M30Mop¢u3M. Tumsl TBepAbIX pacTBOpoB. Jnarpammbl
IUTABKOCTH M30MOP(HO KPHUCTATU3YIOIUXCA BelecTB. JluarpamMMbl IUIaBKOCTH CHCTEM C
OrpaHUYEHHON PacTBOPUMOCTBIO B TBEPIOM COCTOSHUHU. DBTEKTHMUYECKOE U MEPUTEKTUYECKOE
paBHOBecus. OmpeneneHne cocTaBa BTEKTHYECKON JKHUIKOCTH MOCTPOSHHEM TPEYTrOJIbHUKA
Tammana. [lpumenenune npasuina ¢ga3 ['md6ca k ucciaenoBaHuio (a30BbIX PABHOBECUH.

4. O0beM yueOHOil TUCIHHIITTHHBI

Bun yue6HO# paboTh 3E Axap. 4.
OO61mast Tpy10eMKOCTh TUCITUTUTHHBI 50 180
KonrakTHass  pabora -
ayJIuTOPHBbIE 178 64

3aHATHSA:
Jlexuun 0,89 32
[paktnueckue 3anstus (I13) 0,89 32
Jlabopatopusie paboTs (JIP) - -
CamocTosiTeibHas padoTa 2,22 80
KonrakrtHas camocrositensHas pabora 999 -
CaMoCTOATENBHOE U3yUEHHUE PA3AETIOB JUCIUIITUHBI ' 80
Buasl konTpOJIA:
JK3aMeH 1 36
KoHnTtakTHas paboTa — MpOMEKyTOUHAS aTTECTAITHS 1 0,4
[loaroroBka k 3x3aMeHy 35,6




Buja HTOroBOro KOHTpOJIS: IK3aMeH
Bun yue6HO# paboThI IE Actp. .
OO6m1ast Tpy10€MKOCTh TACIIUTITAHBI 50 135
KonrakTHas abora -
ayIUTOPHBbIE b 178 48
3aHATHSA:
Jlexumu 0,89 24
[paktuueckue 3anstus (113) 0,89 24
JlabopaTtopHsie paboTsI (JIP) - -
CamocrosiTeqibHasi padoTa 2,22 60
KonrakTHas camocTosiTenbHast pabora 599 -
CaMocTosATeNbHOE N3yUCHHE Pa3iesioB JUCIHUITIIHHBI ’ 60
Buabl KOHTpPOJIS:
JK3aMeH 1 27
KoHnrakTHast paboTa — MpOMEKyTOYHAsI aTTECTALISI 1 0,3
[ToaroroBka K 3K3aMeHy 26,7
Buj HTOroBOro KOHTPOJIS: JK3amMeH

AHHOTaNUA padoyeii MPOrpaMMbl IUCUUILTHHBI
«Koanounnas xumus» (b1.b.11)
1. Henbi0 AUCHUILUIMHBI SBISETCS O3HAKOMJICHHE OOYyYalolUIUXCsS C OCHOBaMHU
TEPMOJAMHAMUKH TMOBEPXHOCTHBIX SIBIICHUM, CHOCOOAMH TOJYyUYECHHUS] U BaXKHEHITUMU
CBOMCTBaMH JUCTIEPCHBIX CUCTEM.

Wzyuenne  maucrumuinHbl «KoJutonaHas XUMUS CIOCOOCTBYET
dbopMupoBanuocienymux oodmenpodeccnonansubix komnerenuui: OIIK-1, OIIK-2,
OIIK-3.

2. B pe3ynbraTe n3ydyeHus TUCHMITIMHBI 00yJaroIunics T0IKeH

3uamo:

- IPU3HAKU O0BEKTOB KOJUIOMAHOM XMMHUU U UX KJIaCCU(UKALIUIO.

- OCHOBHBIE TMOHATUS U COOTHOILEHUS TEPMOJUHAMHMKHU MOBEPXHOCTHBIX SBJIECHUI
(TepMoMHAMHUKA TOBEPXHOCTHOIO CJIOS; aJare3usi, CMauMBaHHE M pacTEKaHUE >KUAKOCTEH;
JUCIEPCHOCTh U TEPMOJUHAMUYECKHE CBOMCTBA TEI; a/ICOPOIMS Ta30B U MapoB, aJICOPOIUs U3
pacTBOpPOB).

- OCHOBHBIE T€OpUHU (HU3HUECKOM a7COpOIUH.

- OCHOBHBIE NIPEICTABICHUS O CTPOCHUU JBOMHOIO 3JIEKTPUUECKOTO CII0S;

- IPUPOJY PIEKTPOKMHETUYECKOTO ITOTEHIINANIA;

- OCHOBHBIE JIEKTPOKMHETUYECKUE SIBIICHUS.

- YCIIOBUS IPUMEHUMOCTH 3akoHa CToKca;

- 3aK0H DHIITEITHAa — CMOJIYyXOBCKOr0, TMIICOMETPUUYECKOE ypaBHEeHUE Jlamnaca.

- IPUPOY CEIMMEHTAIMOHHON U arperaTUBHON YCTOMYHUBOCTH;

- OCHOBHBIE CBOICTBa pacTBOpoB [IAB Kak TMOMUIBHBIX CUCTEM;

- OCHOBHBIE NoJ0xeHus reopuu JIDPO;

- MPUYMHBI U1 OCOOCHHOCTH OBICTPON M MEIJIEHHOM KOaryJsluu,
KOHLIEHTPAaLlMOHHON MHENTPaIN3alMOHHON KOaryJIaltH.

- TUIBl CTPYKTYp, BO3HUKAIOIIME B JUCIEPCHBIX CUCTEMAaX, MPUYMHBI U YCIOBUS HX
oOpa3zoBaHUs;

- KJ1accu(UKAIHMIO TUCTIEPCHBIX CUCTEM IO X PEOJIOTUYECKUM CBOMCTBAM.

Ymems:

- pacCUMTHIBaTh MapaMETPhl, KOTOPBIMU XAPAKTEPU3YIOT JUCIIEPCHOCTb.

- IIPOBOAUTH PAaCYEThI C UCIOIb30BAHUEM OCHOBHBIX COOTHOIIEHUM
TEPMOJUHAMHUKUIIOBEPXHOCTHBIX SIBJICHUM.

- PaCCUHTBHIBATh OCHOBHBIE XapaKTEPUCTUKH ITIOPUCTOU CTPYKTYPHI.

- paccuuThIBaTh BEIUYNUHY ANEKTPOKUHETHYECKOTIO NOTEHLMana 1o



JaHHBIMAIIEKTPOOCMOCA U 3JIEKTpodopesa.

- pacCUMTBhIBaTh MHTErPaIbHYIO U AU depeHnnanbHy0 KpUBbe

pacIpeeseHns] YacTULL 110 pa3Mepam.

- pacCUUThIBATh W AHAJIMU3UPOBATL NOTCHUHHUAJIBHBIC KPUBLIC IMAPHOTO

B3aMOJEeUCTBUSIYACTHII.

- paCCUUTBhIBATE U USMEPATH BA3KOCTb JUCIICPCHBIX CUCTCM.

Braaoemo:

- IpeaACTaBICHUAMU O POJIHU IMOBEPXHOCTHBIX SIBIICHUH 1 AUCIIEPCHBIX CUCTEM B

TEXHUKEHU ITPHUPOAC.

- MCTOAaMU U3MCPCHUA IMOBECPXHOCTHOI'O HATSXKCHUA, KPACBOT'O yTIJia.
- BHAaHUSAMH O METOAAX USMEPCHUA aﬂcop6u1/m u y,HCHBHOﬁ IIOBEPXHOCTH.

- 3HAHUIMHU 00 YCII0OBUAX MPUMEHUMOCTH YpaBHCHUA FCHBMFOHBHa — CMOJIYXOBCKOFO;

- MCTOAaMHU ONIPCACIICHU A JICKTPOKHMHCTUYCCKOT'O ITIOTCHII M AJIA.

- MCTOAOM CCAMMCHTAIMOHHOI'O aHAJIM3a.

- MCTOJaMU OIIPCACIICHUA KpHTH‘ICCKOfI KOHICHTpaIuu MI/IHeJ'IJ'IOO6paSOBaHI/I${;
- MCTOJaMH UCCIICAOBAHNA KUHCTUKH KOAr'yJIAIlUH.
- MCTOAAaMHU U3MCPCHUS U aHAJIM3a KPHUBBIX TCUCHU.

3. OFbEM YYEBHOM JUCHUILJINHBI

. 3aueTHbIC AxkaneMu4ecKue
Bun yuebnoit pabotbl
€ IMHUIIBI 4achl
OO0uast Tpy10eMKOCTh M CHHUILINHBI 5,0 180
KonTakTHas padoTra — ayMTOpPHbIE 3aHATHS 1,78 64
Jlexuu (JIek) 0,89 32
[IpaxTuueckue 3anstus (I113) - -
JIaboparopusie padboTs (JIP) 0,89 32
CamocrosiTesibHas padora 2,22 80
KonTaktHas camocTostensHas pabora )
[ToaroroBka k 1abopaTopHBIM paboTam 2,22 40
CamocrosTenbHOE U3yueHHUEe pa3/ieioB 40
JTUCIUTLTAHBI
JK3aMeH 1,0 36
KonrtaktHas paboTa — mpoMeKyTodHast 0,4
aTTecranus 1,0
[ToaroroBka K sK3aMeHY 35,6
Bun utoroBoro KOHTpOJIS: 9K3aMeH
Buz yueGHOi paGoTsI 3adeTHbIE AcCTpoHOMHYECK
€ IMHHUIIBI W€ Yachl

OO0mast Tpy10eMKOCTh 5.0 135

AUCHUTLTAHBI

KonrakTHas pabdora — 1,78 48

ayIMTOPHbIE 3aHATHSA

Jlexumu (Jlek) 0,89 24

[Tpaktrueckue 3ausatus (113) - -

JlabopaTtophsbie paboTsl (JIP) 0,89 24




CamocrosiTeabHas pafora 2,22 60

KonTakTHas caMoCTOSTeIbLHAS -

paborta

[ToaroroBka k J1abopaTopHBIM 2,22 30
paboram

CamocrosiTenbHOE U3yUeHUE 30

pa3nenoB AUCITUTLIMHBI

9K3aMeH 10 27
KonrakTHas pabora — 0,3
MPOMEKYTOUHAs aTTECTallUs 1.0

)
[ToaroroBka K sK3aMeHy 26,7
Bug utoroBoro KOHTpoJIS: JK3aMeH

4. COAEP KAHUE JUCHUIIINHBI

Pazpen 1. [Ipeamer u npu3Haky 0ObEKTOB KOJJIOUTHONW XUMUU

Komnonnnas xumusi - Hayka O MOBEPXHOCTHBIX SIBJICHHUSX M JUCIEPCHBIX CHUCTEMaXx.
OCHOBHbIE TOBEPXHOCTHBIE SIBJICHUA: aAre3us M CMauyuBaHHE, KaIWUIIPHOCTb, afcopOIus,
ANEKTPUYECKUE SIBICHUS Ha IOBEPXHOCTAX U JIp.

OcCHOBHbIE TIPU3HAKM JHUCIEPCHBIX CHCTEM - TE€TEPOr€HHOCTb M JUCIEPCHOCTS;
MOBEPXHOCTHAS! SHEPIHs; KOJMYECTBEHHBIE XapaKTEPUCTUKHU JucriepcHocTr. Knaccupukarms
JMCIIEPCHBIX CUCTEM I10 arperaTHOMY COCTOSTHUIO IUCIEPCHOM (a3bl U IUCIEPCUOHHON Cpebl.
Knaccudukanus cBOOOTHOIUCTIEPCHBIX CUCTEM IO pa3MepaM YacTHUI] U 10 B3aUMOCHCTBUIO
MEXJy IUCHEPCHOHHOW cpenoi M nucnepcHod (a3oil. Poib MOBEpXHOCTHBIX SIBICHUH U
JUCHEPCHBIX CUCTEM B IPUPOJIE, TPOMBIIIIIEHHOCTH U, B YACTHOCTH, XMMHYECKOM TEXHOJIOTHH.

Paznien 2. TepMoiMHaMKKa OBEPXHOCTHBIX SIBJICHUH

OOmasi xapaKTepUCTHKA MOBEPXHOCTHOM sHepruu. [loBepxHOCTHas sHeprus B 00IIEM
ypaBHeHHH 1-r0 W 2-TO Hayan TepMOAUHAMUKH. [lOBEepXHOCTHOE HATSDKEHHE Kak Mepa
sHeprun ['mb6ca mexdazHol moBepxHOCTH. [IOBEpXHOCTHOE HATSKEHHE - XapaKTEPUCTHKA
MIPUPO/BI collpuKacarommxcs ¢a3z u ux B3aumozecTeus. CBoMCTBa MOBEPXHOCTEN KUAKUX U
TBepIbIX Tel. YpaBHeHue ['mO0ca-I'enpmromnbia i BHYTpEHHEH yIelbHOW MOBEPXHOCTHOM
SHepruu (MOJHOW TOBEPXHOCTHOM SHEpruu). 3aBUCUMOCTh SHEPreTUYECKUX IapaMeTpoB
MIOBEPXHOCTU OT TeMmeparypsl. [Iporeccsl caMonpon3BOIBLHOIO YMEHBIIEHHS] TOBEPXHOCTHOM
JHEPIUH.

AncopOuus ¥ MOBEpPXHOCTHOE HaTsbkeHUe. CBsA3b BEIMUMHBI a1COPOLUHU € MapaMeTpaMu
CHUCTEMBI: H30T€pMa, H3O0MUKHA M wu3ocTepa ancopbuuu. Meron wu3osiTkoB ['mbOCa.
®dyHnameHTaIbHOE aAcOpOIMOHHOE ypaBHeHHe ['mb0ca. I'mb60OcoBckas ancopOuums. YacTHoe
BbIpakeHHe YypaBHeHHUs ['n66ca. I[loBepXHOCTHO-aKTHBHBIE W MOBEPXHOCTHO-WHAKTUBHbIE
BELIECTBA.

AJre3us, CMauyMBaHWE W pacTEeKaHWe KUIKocTer. Anre3ust u koresus. [Ipupona cun
MexdazHoro B3aummonelcTBHs. YpaBHeHue [ionpe ans paGotel aaresuu. CMauuBaHue Hu
KkpaeBoi yroi. 3akoH FOHra. CBs3p paboThl aare3nn ¢ KpaeBbiM yriioMm (ypaBHeHue Jlrompe-
IOnra). JIuopuneHbsle U 1M0pOOHBIE MOBEPXHOCTH. METO/Ibl ONpeeNeHUsI KPaeBbIX YIJIOB.
Bnusinue noBepxHocTHo-akTuBHBIX BemiecTB (IIAB) Ha cmaunBanue. Pactekanue xuakocrtei.
Koadduuuent pacrekanus no I'apkuncy. Ipdexkr Mapanronn. Mex¢pazHoe HaTsDKEHHE Ha
rpaHulle MEX]ly B3aUMHO-HACBHIIIEHHBIMU XKUAKOCTSIMU U MpaBuiio AHTOHOBA. [IpakTruueckoe
3HAUEHUE aJ[F€3UU, CMAUYNBAHUS U PACTEKAHHUS.

JlucnepcHOCTh M TepMOAWHAMHUYecKHe cBoiicTBa Ten. [lpaBmiio ¢a3 [ubbca wu
JTUCIIEPCHOCTh. BiMsiHME KPUBU3HBI MOBEPXHOCTH Ha BHYTPEHHEE JAaBJICHHUE Tell (YpaBHEHHE
Jlarumaca). TloBepxHocTHas PHeprusi U paBHOBecHble (GopMmbl Ten. [Ipunnun ['m66ca-Kropwu.
3akoH Bynbda. Kanunnsapueie siBinenus (ypaBHeHue JKiopeHa), UX pojb B MPUPOJE H




TEXHOJIOTMU.  MeTroabsl  ONpeAeNeHHs]  MOBEPXHOCTHOIO  HATSIKEHUSA.  3aBHCUMOCTH
TEPMOJAMHAMUYECKON PEaKIMOHHON CIIOCOOHOCTH OT AMCHEPCHOCTH. YpaBHeHHe KenbBHHA.
BnusiHue aucnepcHOCTH Ha pacTBOPUMOCTh, KOHCTaHTY PaBHOBECHSI XMMHUYECKOM pEaKlMH,
TeMIeparypy ga3zoBoro nepexoza.

IlonyyeHue AMCIEPCHBIX cUCTeM. Meroabl nucneprupoBaHusi. YpaBHeHue Pebunaepa
Uit pabOThl  JAMCTIEPTrUpPOBaHUSA. AJCOPOIIMOHHOE TMOHMXKEHHE TPOYHOCTH (3 deKT
Pebunpepa). ['omoreHHass M reTeporeHHass KOHJEHcauus. MeTacTaOWIIbHOE COCTOSIHUE.
Oueprus ['n66ca o6pa3oBanus 3apojiblilia HOBOM (has3bl, KpUTHUECKHM paauyc 3apobima. /[Be
craguu  oOpa3zoBaHus HOBOW (a3zpl. CBs3p KHHETHKH O0pa3oBaHHMs HOBOW (a3bl C
MEPECHIILIEHUEM. YTIPABIECHUE IUCIEPCHOCTHIO IPU TOMOI€HHOW KOHJAeHcauuu. [Ipumepst
MOJTyYEeHHUS AUCTIEPCHBIX CUCTEM METOAaMU (QU3NYECKON M XMMUYECKOH KOHICHCAIIH.

Paznen 3. AncopOIMOHHBIE paBHOBECHUS

Knaccudpukanus mexanu3mMoB anacopoumu (dusmueckas anacopOuus, XemocopOouus u
noHooOMeHHas ancop6uus). [Ipupona aacopOIMOHHBIX cu. OCOOEHHOCTH COCTABIISIFOLTUX
cwl Ban-nep-Baanbca (OpHEHTAaUMOHHBIX, MHIYKIUOHHBIX M JAMCIIEPCHOHHBIX) IIpU
azcopOuuu. YpaBHEHUE Ul MOTEHIIMAIBHON HEPrUH B3aUMOJICHCTBUSL aToMa (MOJIEKYJIbI) C
IIOBEPXHOCTHIO TEJa.

AncopOuus ra30B M MapoB Ha OJIHOPOJHON IMOBEPXHOCTU. 3akoH ['eHpu. YpaBHeHHE
M30TePMBI MOHOMOJIEKYJISIPHOH ancopOmu Jlenrmiopa u ero ananu3. OnpezeneHrne KOHCTaHT
3TOro ypaBHeHUs (nuHeiHass ¢opma ypaBHeHus Jlenrmropa). YpaBHeHue @OpelHnxa.
Teopus nomumonexynsapHoit ancop6uuu bpynayspa, Dmmera, Temnepa (BOT), ypaBHeHue
M30TEpMBI aicopOuunu, ero ananus. Jluneitnas ¢popma ypaBuenus bOT u pacueTr ero KOHCTaHT.
Ompenenenue yaenbHOM nmoBepxHoctu Metoom bOT.

AncopOuus  Ta3oB M MapoB HAa TOPUCTHIX Marepuanax. KoiaudecTBeHHbIE
XapaKTePUCTUKHU MOPUCTBIX MaTepuasoB. [lopucTbie Tena KopnycKyIsipHOH, KPUCTAIIIMUECKON
U ry04aTtoi CTPYKTYpbl, MeToJbl uX monydenus. Knaccuduxanus nmop no [dyOmHuHYy u ee
B3alMOCBSI3b C TEOPUAMHU aCOPOLIUH.

Teopusa kanwuisipHOM KoHJAeHcauuu. KanumuisspHO-KOHAEHCAIIMOHHBIA THUCTEPE3UC.
Pacuer wuHTerpanpHOi W auddepeHnManbHOM KPUBBIX pacmpeneicHus o0bemMa Mop 10
pazmepam.

OcoOeHHocTH ancopOIMU Ha MHKPOIIOPUCTHIX Marepuanax. [loTeHuuanbHas Teopus
[TonstHu.  AACOpOIMOHHBIM  TOTEHIMAI.  XapaKTepUCTUYECKass  KpUBas  aJcopOIvH.
TemnepaTypHast UHBapUAHTHOCTh U aQPUHHOCTH XapaKTepUCTHUECKUX KpUBBIX. O000IIEHHO
ypaBHeHHE Teopuu JlyOMHHHAa OOBEMHOIO 3alOJHEHHS MHUKPOINOpP, YacTHBIE CIydyau 3TOTO
ypaBHeHus (ypaBHeHue Jlyoununa-PagymkeBuya). AacopOuus ra3oB U MapoB B XUMUYECKOM
TEXHOJIOTUH.

AzcopO11Ksi TOBEpXHOCTHO-aKTUBHBIX BellecTB. BiusHue crpoenus mosekyn ITAB Ha
MTOBEPXHOCTHYIO aKTUBHOCTb, mpaBuwio Jliokimo-Tpaybe. 3aBUCMMOCTH IOBEPXHOCTHOIO
HaTsDKEHHUsI OT COCTaBa pacTBOpa MpH COONIOJCHUM 3aKkoHa ['eHpu M ypaBHeHus JleHrmiopa.
VpaBuenune IllumkoBckoro. VYpaBHEHHS COCTOSIHMSI Ta3000pa3HbIX  OBEPXHOCTHBIX
(amcopOIMOHHBIX) MIEHOK. THUIBI TOBEPXHOCTHBIX TJICHOK M ONpeAeNieHue UX XapaKTEePUCTHUK.
Becs1 Jlenrmiopa. @akTopsbl, ONpeAesIoNe arperaTHoe COCTOSHNE a/ICOPOIIMOHHBIX TJIEHOK.
Omnpenenenue cTpoeHus acOpOLMOHHOTO €105 1 pazMepoB Mosekyn [TAB.

Paznen 4. DnexTpuieckue siBACHUS Ha TOBEPXHOCTH

JIBoiino#t snextpuueckuit cnoit (JI9C), mexanusmbl obpazoBanust JJOC. CooTHOIIEHUS
MEXIY DJIEKTPUYECKHM TIOTEHIMAJIOM M IOBEPXHOCTHBIM HATsDKeHUEM (ypaBHEHHS
Jlunnmana). DJEeKTpOKanuJUIApHbIE KpHUBbIE M ompeneneHue mapamerpoB [IO3C mo stum
KPUBBIM.

Oo6mme npeacrasnenus o Teopusix crpoenus [A3C. Teopus ['yn — YUenmena. YpaBHeHue
[Tyaccona-bonbnmana nns auddysaon gactu JI9C u ero pemenue. TonmmHa audgy3HOTrO
CIIOSI M BIIMSHUE Ha HEe Pa3IM4HbIX (PakTopoB. J[BOWHON 3neKkTpuueckuil cioil Mo Teopuu
repna, nepe3apsiaka nosepxHocTu. [Ipumeps! o6pazoBanus IIC. Muiiemuibl 1 UX CTpOSHHE.

Yerblpe BUAA DIIEKTPOKMHETHYECKHUX SIBICHUN. OJIEKTPOKMHETHMYECKUHA MOTEHLUAI M
BJIUMSIHUE Ha HEro pa3inyHbIX (axkTopoB. YpaBHeHue ['enbpmrosnpra-CMOTyXOBCKOTO IS
CKOpOCTH TepeHoca MpH dEKTpoocMoce U 3ekTpodopese. DPPEKThl, HEe YUUTHIBAEMbIE ITHM
ypaBHEHHEM  (IIOBEpXHOCTHAs  MPOBOJAUMOCTb,  3JEKTPO(OPETUYECKOE  TOPMOKEHUE,
penakcannoHHbIH dQdekr). [IpakTuueckoe NCIob30BaHNE AIEKTPOKUHETHUECKUX SBIICHUH.

Paznen 5. Kunerndeckue cBOMCTBA TUCHEPCHBIX CHCTEM

OCHOBBI CETMMEHTAIIMOHHOTO aHanu3a. CBs3b CKOPOCTH OCAXKACHMSI YaCTUL[ C HX




pasmepoM. VYcioBus coOmogeHuss 3akoHa ~Crtokca. CeauMEHTallMOHHBINM  aHAIN3
nonuaucnepcHeix cucteM. KpuBas cenumentanuu. Kpusble pacrpeneneHuss 4acTUI[ IO
paanycam. DKCIIEpUMEHTaIbHbIE METO/bI B CEAUMEHTALIMOHHOM aHAJIM3E.

MonekynsipHO-KUHETHUECKass MpUpoAa OpOYHOBCKOTO ABMKEHHS. CBsA3b MEXIY
CPEAHEKBAIPATUYHBIM CIBUTOM YacTHUIl U KOd(pHUIMeHToM auddy3un (3akoH DUHIITEHHA-
CMOIyXOBCKOr0). ODKCIIEpUMEHTaJbHAs MPOBEpPKa 3aKkoHAa OWHIITEHHAa-CMOIYXOBCKOTO.
CrnenctBust U3 TEOpUHU OPOYHOBCKOI'O JBUKEHHUSL.

CenumentannoHHO-1uGGy3HOHHOE  paBHOBECHE, TUIICOMETPUYECKUI 3aKOH.
CenuMmeHTalIMOHHAS YCTOMYUBOCTD TUCHIEPCHBIX CUCTEM.

Pasznen 6. ArperaTuBHasi yCTOMUHMBOCTD U KOATYIISIIIHS TUCOEPCHBIX CUCTEM

OOme BOMPOCHI  YCTOHYMBOCTH JAMCHEPCHBIX cucteM. CeauMeHTallMOHHAs U
arperatuBHas  ycroilumBoctd  cucreM. JlmopumibHble ©  1HOPOOHBIE  CHUCTEMBI:
CaMOTPOM3BOJILHOE 00pa30BaHKE OJHUX U HEOOXOJUMOCTh cTabunm3anuu apyrux. Kpurepuii
muoduiibHOCTH cucteM 1o Pebunaepy-Llykuny.

JIuopwminbHele aucnepcHble cucTembl. Kiaccudukamms u  oOmas XapaKTepHCTHKa
MMOBEPXHOCTHO-aKTUBHBIX BEIIECTB. TepMOAMHAMHMKA M MEXaHU3M MHIIEIUI000pa30BaHUs.
Crpoenne munenn I[TAB. Comtobunusanus. OcHOBHbIE (PAKTOPHI, BIUSAIONINE Ha KPUTHYECKYIO
KOHIIeHTpanuto MmuneuiooopazoBanus (KKM). Meroasr omnpenenenuss KKM. IIpumenenue
ITAB.

JInoobuble aucnepcHble cucTeMbl. DaKTOPbl YCTOMUMBOCTH JHUO(POOHBIX CHUCTEM.
boictpas u wMemnenHas koarymsuus. Kuneruka koarymauuu 1o CMOJIyXOBCKOMY.
OrnpeznenieHUe CKOPOCTH U BPEMEHHU IOJOBUHHOM KOAryJasiuu. 3aBUCHUMOCTb YMCJIA YacCTHUIL
Pa3HOTro MOpPSAKA OT BPEMEHH.

OcHoBHble monokeHus teopun Jepsruna, Jlannay, ®epses, OpepbOeka (IJIDO).
PacknuHuBaromee J1aBie€HWE U €ro  COCTAaBJISIOUIME. OHEPIrusl 3JIEKTPOCTATHUECKOIO
OTTaJKWBAaHUS TPU B3aUMOACHCTBHM Cl1a003apsDKEHHBIX MoBepxHocTel. CHIIbI U 3HEprus
nputsbkeHus. OOliee ypaBHEHUE Ul SHEPIUM  B3aUMOJEHCTBUSL JUCIIEPCHBIX YACTHULL.
[ToTeHnnanbHble KPUBbIE B3aMMOJCHCTBHUS YaCTHI] B HOHOCTAOMIM3HPOBAHHBIX JIHUCIEPCHBIX
cucremax. [loreHnmanbHBI Oapbep W €ro 3aBUCUMOCTh OT TOJIIMHBI JU(G(Y3HOTO CIIOos.
Koarymsiuss B mepBoM U BTOpOM MHHMMYyMax. HelTpanu3anuoHHas M KOHLIEHTPAallMOHHAs
koarymsauusi. [lopor Owictpoit koarymsuuu. I[lpaBuno Illyneie-I'apau. 3akon [lepsruna.
Crabunusanus JUCIEPCHBIX CUCTEM BBICOKOMOJIEKYIsipHbIMU coeauneHussmu (BMC) u ITAB.
MeToapl OYMCTKM MPOMBIIUIEHHBIX M OBITOBBIX CTOKOB, OCHOBAHHbIE Ha HW3MEHEHUU
arperaTuBHOM M CEAUMEHTALIMOHHOW YCTOMYMBOCTH JTUCIIEPCHBIX CUCTEM.

Paznien 7. CTpykTypooOpa3oBaHUE U CTPYKTYPHO-MEXaHUYECKHE CBOWCTBA JIMCIIEPCHBIX
CUCTEM

Tunbel  cTpykTyp, o0Opasyroummxcsi B arperaTMBHO-YCTOMUMBBIX M arperaTuBHO-
HEYCTOMYMBBIX JUCHEPCHBIX cucTteMax. JKUIKOKpPUCTAUIMYECKOE COCTOSHHUE arperaTuBHO-
YCTOMYMBBIX JUCIIEPCHBIX CUCTEM.

Bo3HUKHOBEHHE OOBEMHBIX CTPYKTYp B arperaTMBHO-HEYCTOMUYMBBIX (JIUO(POOHBIX)
JUCTIEPCHBIX cUCTEMax. B3auMocBA3p MEXy BUIOM TOTEHIIMAIBHOW KPUBOM B3aMMOJEHCTBUS
gactuly (mo teopuu JJI®O) wu TUMOM BO3HUKAWIIMX CTPYKTyp. KoarynsimonHo-
TUKCOTPOIIHBIE M KOHJCHCALIMOHHO-KPUCTAJIIM3AaLMOHHBIE CTPYKTyphl. Ilepexoxn omHux
CTpYKTyp B Apyrue. Teopusi cTpykTypooOpa3oBaHus ((pU3MKO-XUMHUYECKass MEXaHUKa) Kak
OCHOBA MOJYYEHHSI HOBBIX MAaTEPHUAJIOB.

Peonornueckuit Meroa HcciaeAOBaHUS AUCIEPCHBIX CUCTeM. OCHOBHbIE MOHSATUS U
UJCAIbHBIE 3aKOHBI PEOJIOTMH. MOJENNpPOBaHUE PEOJIOTUYECKUX CBOMCTB Teil. Monens
Makcaemna, mogensb Kenspuna-®ovirra, Mmojens bruarama.

Knaccugukanuss IUCIIEPCHBIX CHUCTEM MO CTPYKTYPHO-MEXaHMYECKHUM CBOWCTBAM.
HploTOHOBCKHME M HEHBIOTOHOBCKHME KUAKOCTU. llceBmoruiactuyeckue M AWJIaTaHTHBIE
KHJIKOCTH U TBEPJI00Opa3HbIe TeNa. BA3KOCTh JKUAKUX arperaTUBHO YCTOMUMBBIX AMCIIEPCHBIX
cucteM. YpaBHeHus OuHmTeinHa, lltaynuarepa, Mapka-Kyna-XayBuHka. Peomornueckue
CBOMCTBA CTPYKTYPHUPOBAHHBIX )KUKOOOPA3HBIX U TBEPAOOOPA3HBIX CHCTEM.

8. 3axsmouenue

IloBEepXHOCTHBIE SBIEHUS W JUCIEPCHBIE CHUCTEMBl B XUMHUYECKOH TEXHOJIOTHMH.
Komnnonanas Xxumus v oxpaHa OKpy>Karolien Cpe/ibl.

AHHOTanuA padoyeil MPporpaMMbl JHCIATIIAHbBI



«AnanuTn4yeckas xumusa» (b1.b.12)

JucuuiuinHa «AHanumuyeckasa Xumus» OTHOCUTCS K 0a30BOW YacTW JUCHMIUIMH
yueOHoro muaHa. IIporpaMma JIUCHMIIIMHBI IPENNONaraeT, 4ro OOydarolmuecs HMEIT
TEOPETUYECKYI0 M MPAKTUYECKYI0 TOATOTOBKY B 0OJAacTH MaTeMaTWKH, (U3UKH, 0OLIed u
HEOPraHUYeCKOW XMMHUHU.

Heab AUCHMIIMHBI — TIpUOOpEeTEHHE O0YJAIOUIMMHUCS 3HAHUI IO OCHOBHBIM TpyIIIaM
METOZ0B XHMHYECKOTO aHalu3a, Haubojee IIMPOKO NMPUMEHSEMBIX B INPOMBIIUIEHHOCTH U
UCCIIEIOBATENbCKONW paboTe, a TakKe KOMIIETCHLWH, HEOOXOAMMBIX XHWMHKAM-TEXHOJIOTaM
BCEX CIELUAIbHOCTEHN /7S pellieHHs] KOHKPETHBIX 33Jja4 XUMUYECKOT0 aHaIMu3a.

3amaya JMCHUILVIMHBI — M3YYE€HHE TEOPETUYECKMX OCHOB XMMHUYECKHX U HEKOTOPBIX
(GU3NKO-XMMHUYECKUX METOAOB aHaJIM3a; O3HAKOMIIEHHE C NPHUHLUUIAMU PAOOThl OCHOBHBIX
npuOOpOB, HCIONB3YEMBIX B  (DU3MKO-XMMHUYECKHMX  METOJaX  aHalu3a; M3y4YeHHue
METPOJIOTHYECKUX OCHOB aHAJUTHYECKOW XMMHHU; O3HAKOMIIEHHE C METOJaMHM, IIMPOKO
HCIIOJIB3YEMBIMU B COBPEMEHHON aHAIIMTUYECKON ITPAKTHKE.

HucuuiuinHa «Ananumuyeckana xumua» Tnpenogaercs B 6 cemectpe. KonTpois
YCIIEBAEMOCTH CTY/IEHTOB BEETCS 110 NPUHATON B YHUBEPCUTETE PEUTHHIOBON CHCTEME.

2. TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS U CHUTIIJINHbI

W3yuenne AUCHUIUIMHBI «AHAIUmMUYECKAA XUMUA» TIPU TIOATOTOBKE OakKaiaBpoOB IO
HanpaBieHuto moarotoBku  18.03.01 «Xwumuyeckas TEXHOJIOTHS»  HalpaBlIeHO Ha
nproOpeTeHue CIeIyonuX 00MenpohecCHOHATEHBIX KOMIIETEHITHIA:

- CIIOCOOHOCTBIO U TOTOBHOCTBKO  HCIOJB30BATH ~ OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX IUCIUILINH B TipodeccuonanbHoi aestenbroctu (OITK-1);

TOTOBHOCTBIO UCIOJIb30BATh 3HAHUS O CTPOCHUU BELECTBA, IPUPOIE XMMUYECKOH CBSI3U
B PA3JIMYHBIX KJACCaX XUMHUYECKUX COEIUHEHHUH i NOHUMaHMUs CBOMCTB MaTepUalloB U
MeXaHHM3Ma XUMHYECKUX TPOLIECCOB, MPOTEKAIOIINX B OKpYykatomieM mupe (OI1K-3).

B PE3yiabTaTC U3YUCHUA TUCHUIIMHBI CTYACHT 6aKanaBpHaTa JOJDKCH:

3nameo.

. OCHOBHLIE MOHSITHS, TEPMUHBI, METOJIBI u MIPUEMBI
Ka4yeCTBEHHOI'O HMKOJIMYECTBEHHOTO XUMHUUECKOT'O aHAJIN3a;

e  TEOpPETHYECKHE OCHOBBI (PU3UKO-XUMUYECKUX METOJIOB aHATN3a;

o MPUHIMIBL  PabOThI OCHOBHBIX pubopOB, HCIIOJIb3YEMBIX
JUIsL  TIPOBEACHUSKAYECTBEHHOTO M KOJIMUYECTBEHHOI'O aHAJIN3a;

Ymemn:

. MPUMEHATh  MPUOOPETEHHBIC MPaKTUYECKHE HABBIKH B
npodecCHoHaTbHONEATENFHOCTH IS PEIIeHUs KOHKPETHBIX 33/1aY;

o MPOBOANTh  OOOCHOBaHHBIM BBIOOp MeTo/1aaHamu3a c y4eTOM

nene nocoOeHHOCTEN JaHHOM MPaKTUYECKOH 3a1a4u;
L] IMPOBOAWTE PAaCYCThl HA OCHOBEC IMPOBCACHHBIX I/ICCHGI[OBaHHfI;

. MPOBOJUTh  METPOJIOTHYECKYIO  OIEHKY pe3yabTaTOB
KOJINYECTBEHHOTOXUMHUYECKOTIO aHaIu3a
Bnaoemy:
. OCHOBAMH METPOJIOTMYECKON OIICHKH PE3yJIbTaTOB KOJIMYECTBEHHOTO
XUMHYECKOTOaHAIN3A,
. preMaMH HHTEPIIPETAIIMH PE3yIbTATOB aHAIN3a HA OCHOBE KBATMMETPHUYCCKHX
OIIEHOK;
. METOI0JIOTHEH XUMUYECKUX U (PU3NKO-XUMHUECKUX METOI0B aHAIN3a, ITHPOKO
UCIIOJIb3yEMBIX B COBPEMEHHON aHATUTUYCCKON MPAKTHKE;
. OCHOBaMH CHUCTEMBI BbIOOpa METOJIOB Ka4eCTBEHHOI'O
u KOJINYECTBCHHOTOXUMHYECKOTO aHAIN3a IS PEIIeHUsT KOHKPETHBIX 3a/1a4.

3. COIEPXXAHUE
JAUCHUIIJIMHBIPa3nen 1. UnenTudukanusa noHOB
3J1eMEHTOB B PacTBOpax
1.1 BreneHue B COBPEMEHHYIO AaHATTUTHYECKYIO XUMHUIO.
AHanuTHuecKas XMMHs KaK OCHOBA METOJOB M3YyYEHHUs U KOHTPOJS XUMHUYECKOTO
COCTaBa BEILECTB B MAaTEpUAIILHOM MPOU3BOJICTBE, HAYYHBIX MCCIIEOBAHUAX, B KOHTPOJIE



00BEKTOB OKpYXKaromiel cpeabl. Bumbl ananmza. DJIEeMEHTHBIA, MOJEKYISAPHBINA, (a30oBbId U
M30TONHBIN  aHanu3. KonndecTBeHHBIM UM KAuyeCTBEHHBIM aHAIM3 OpPraHUYECKUX U
HEOPraHWYECKUX BEHIECTB. XHUMHUYECKHE, (U3HKO-XMMHUYECKHE METOJIbl aHalu3a, UuX
B3aMMOCBSI3b, COOTHOIIEHHUE U MpPUMEHEHHE. AHATUTUYECKHI CHUTHAaT KaK HOCHUTEIb
KayeCTBEHHOW M KOJIMYECTBEHHOW uHGopmauuu o0 o0vekTe ananuza. llocTaHoBka
aHAJIMTUYECKON 3a7jaun. AJTOPUTM MPOBEACHUS aHAIM3a: OTOOP cpelHel MpoObl, MOATOTOBKA
npoObl K aHalu3y, W3MEPEHHE AHAJUTUYECKOrO CHTHAJla M €ro METPOJIOrHyecKasl OIICHKa,
pacueT pe3yibTaTOB aHaiuM3a M WX UHTepnperauus. [lpumepsl pemeHus  3aaay
AQHAJTUTHYECKOTO KOHTPOJS B XMMHUYECKOH TEXHOJOTHMH, B aHAJIN3Ee OOBEKTOB OKpPY)KAIOILICH
cpensl 1 Jip. [IoHATHSA O COBPEMEHHBIX METO/IaX JIEMEHTHOrO aHalln3a: aTOMHO-3MUCCHOHHBIN
aHaJN3, aTOMHO-a0COPOLMOHHBINA aHATU3, PEHTTEHO(ITYOPECLIEHTHBIN aHaJH3.

1.2 Cnenuduka 3a1a4 aHATUTHICCKON XUMHUH.

OcHoBHBIE TepMHUHBI aHanuTH4eckoW xumun. OOHapyxeHue. OmnpenencHue. AHaIH3.
AHanuTHYeCKue XMMUYECKUE peaKluy Kak OCHOBa XMMHYECKOro aHajiu3a. KauecTBeHHBbIE U
KOJIMYECTBEHHBIE AHATMTUUECKUE XUMUYECKUE peakuu. TpeOoBaHus, IPEIbABISIEMbIE K HUM.
Creundurka aHaTUTHUECKUX pPEaKIIMii, MCIOJB3YEMBIX B aHaiu3e. AHaiauTHueckas dopma u
AQHAJTUTUYECKHE TpPU3HAKU. AHAJIMTUYECKHE pPEAaKUMU M aHATUTHYECKHE A(P(PEKTHI
XapakTepuCTUKU  AHAIWTUYECKUX  PEAKIHil:  YyBCTBUTEIBHOCTb,  HM30MPATEIbHOCTh
(cenextuBHOCTB). ['pynmoBble, OOIIMe, YaCTHBIE, XapaKTEpPHbIE M CICHU(PUUECKUE PEaKIIHH.
[TyTu noBeIIEHUS! U30UPATETHHOCTH M UyBCTBUTEIILHOCTH AHAJTUTHUECKUX PEaKIUU.

1.3 XuMuyeckue paBHOBECHS B TOMOIEHHBIX M TETEPOreHHBIX CHCTEMax,
MPUMEHSIEMbIX B AHATTUTHYECKON XUMHH.

OCHOBHBIE THUIIBI pEaKIMi, NPUMEHSIEMBIX B AHATUTUYECKON XUMHUHU (OCAKICHHUS,
KHCIIOTHOOCHOBHBIE, KOMILIEKCOOOPA30BaHMs, OKHUCICHUA-BOCCTaHOBJIeHHs). CocTosHue
HOHOB DJJIEMEHTOB B pacTBopax. KOHCTaHThl paBHOBECHS AHAJUTHYECKUX PEAKIIHI:
TEPMOJUHAMHUYECKHE, KOHIIEHTPALMOHHbBIE, YCIOBHBIE. DAaKTOPHI, BIUSIONIME HA XUMHUYECKOE
paBHOBecHe (KOMIUIEKCOOOpa3oBaHWe, 00Opa3oBaHWE MAaJOPACTBOPHMBIX  COEIWHEHHIH,
W3MEHEHUE CTETeHU OKHUCIICHHUS OINpEAeNsieMOro HMOHA, BIUSHUE MPUPOIBI PACTBOPUTEIS,
MOHHOM CHUJIBI, TEMIIEPATYpPbl, COCTaBa PACTBOPA).

PaBHOBecuss B aHAJIUTUYECKH BAXKHBIX MPOTONUTHYECKHX cHcTeMax. KoHCTaHTHhI
KHCJIIOTHOCTH W OCHOBHOCTH. YpaBHEHHMs MarepualpHOro Oananca. Boruncnenue pH
pPacTBOPOB KUCIOT U OCHOBaHHI Pa3NUYHOW CUJIBI, CMecel KHUCIOT M OcHOBaHUM. bydepHbie
pacTBOPHI, UCIIOJIb3yEMble B XUMHUYECKOM aHAJIM3e: UX COCTaB, CBOMCTBa (OydepHas eMKOCTb,
obnactb OydepupoBanus), pacuetr pH, npumMeHeHe B aHATUTHYECKON XUMUHU.

AHanuTHyecKue  peaklUUHh  KOMIUIEKCOOOpa30BaHMsS,  OCaXJACHUS,  OKHUCIEHUS-
BoccTaHOBJeHHs. OO1ue, CTyreHYaTble U YCIOBHBIE KOHCTAHTHI YCTOMYMBOCTH KOMILIEKCHBIX
coequHeHnil. Mcronb3oBaHue peakiuil KOMIUIEKCOOOpa30BaHUS B AHAIUTUYECKOM XUMHUHU
(oOHapyXeHHE U KOJIMYECTBEHHOE OIpe/eieHre, MackupoBaHue). Mcronp3oBaHHe peakiuii
OCaXJECHMUS B aHaluTH4Yeckux uensx. KoHcraHTa paBHOBecHs pEaKIUl OCaKIeHUS-
pacTBopeHUs; (PaKTOPHI, BIUSIONINE HA PACTBOPUMOCTh OCaKOB. Pacder ycrmoBuil ocaxkaeHus
U pacTBOopeHHus: ocankoB. OKUCIUTENBbHO-BOCCTAHOBUTENbHBIE paBHOBecUs. CTaHIApTHBHIM U
peanbHBIN OKHCIUTEIbHO-BOCCTAHOBUTEbHBIE TOTEHIUAIIBI.

XuMHUecKue U PU3NKO-XUMUYECKHe criocoOwl onpeneneHus pH pactBopos. PaBHoBecust
AHAJIMTUYECKUX PEaKIMUNi KOMIUIEKcooOpa3oBaHUs U yrnpaBieHHEe UMU. PaKTOphI, BIMSIOIINE
Ha HallpaBJIEHUE OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuil. KoHcTaHTa paBHOBecus U ee
XUMHUKO-aHAJTUTHYECKOE 3HaueHne. PacueT koahHUIMEeHTOB MOOOYHBIX pPEaKITHii.

1.4. KayecTBeHHBIE M KOJMYECTBEHHBIC AHAIUTUYECKUE PEAKIUU C OPTraHUYECKHUMH
AHATUTUYECKUMHU pEareHTaMH B aHAJIN3€ HEOPraHUYECKUX BELIECTB.

Oprannueckue ananutudeckue peareHTsl (OP). Knaccudukanus OP no tumy peakiuit ¢
HeopranmueckumMu uoHamu. KommuiekcooOpasyromue OP u  crpoeHume ux MOJEKY:
(GyHKIIMOHATbHO-aHAIUTUYECKAsT U aHAJTUTUKO-akTHUBHAs rpynmnbl. OcoOEHHOCTH U
npeumyliecTBa ucnoib3oBanust OP, obnactu npuMeHeHus. JlONOTHUTENBHO: TeOpus AeHCTBUSL
koMruiekcooopazyrommx OP, yuer nonnoro coctostaust OP u mertamna. ['unore3a aHaioruii u
MpakTUYeCKUe BbIBOABI M3 Hee. [Ipupoma xumuueckoil cBa3u B komiuiekcax OP ¢ noHamu
METAIJIOB U €€ TPOsIBJIeHHE B IBETHOCTU KoMiuiekcoB. Peakuuu OP ¢ xpomodopHbIMU
aneMeHTaMu. IHTEHCUBHOCTh OKPACKU aHAJTUTHYECKUX (POPM M MHTEHCHUBHOCTH MOTJIONIEHHUS.
Hcnonb3oBaHue peakiyii OpraHn4ecKix peareHToB B ((OTOMETPUUECKOM aHaIIU3e.

Pasznea 2. KommyecTBeHHBIN XUMUYECKNIT AaHAIN3



2.1. [TpuHIMNBI ¥ 331241 KOJIMYECTBEHHOTO aHAIN3a.

Knaccugukanus MeTo0B KOJTUYECTBEHHOTO aHaiu3a. 1peOoBaHUs, MpeabsBIsIEMble K
XUMHMYECKHM PEAKIUAM B KOJIMYECTBEHHOM aHAJIM3€. OTalbl KOJUYECTBEHHOIO ONPEACICHUS.
XapakTepucTUKa pe3ylbTaToB KOJIMUYECTBEHHOIO XUMHYecKoro asanuza. OmpeneneHue
COZIep’KaHUsl BEIeCTBA B pacTBOpe, pacdeTHble (opmynbl. CrnocoObl MNpencTaBIeHUs
pe3yJIbTaTOB aHaiuu3a. TecThl Ha BBISBICHUE CUCTEMATUUYECKUX MOIPEUIHOCTEN B pe3ysbTarax
KOJINYECTBEHHOI'0 XMMUYecKoro aHanusa. [Ipo6oor6op u npodbonoaroToBka.

2.2. Turpumerpuueckuii aHanmu3. TUObl peaknuil, UCIONBb3YEeMBIX B THTPHUMETPHUHU.
TpeboBanust, mpeIbsABISEMBbIE K HUM.

[Mpunuun tutpumerpun. TutpoBanue u ero srtambl. [ paduyeckoe wuzoOpaxkeHue
Iporecca TUTPOBaHMs — KPUBBIE TUTPOBAHUSA, UX BUJbl. CKa4OK Ha KPUBOM TUTPOBAHMSI, TOUKA
skBuBaJIeHTHOCTU (T.3.) u koHeuHasa Touka tuTpoBaHus (K.T.T.). [lepBuunble U BTOpUUHbIE
cTaHfapThl. lIpuemMbl TUTPUMETPUYECKOIO aHajuu3a: INpsMoe U OOpaTHOE THUTPOBAHUE,
KOCBEHHbIE METOJbl. THUIBl peaklUMil, HCHOJIb3YEMBIX B TUTPUMETPUUYECKOM aHAJIU3E;
TpeOOBaHuUs, IPEABSABISIEMbIE K HUM.

JIOTIOJIHUTENBHO: UHCTPYMEHTANIbHbIE MeTO/bl MHAMKauu TO. IloreHnmoMerpuueckoe
tuTpoBaHue. Meron ['pana. [lpyrue cnocoObl yCTaHOBJIEHUS! KOHEYHOM TOUKH TUTPOBAHUS.

2.3. Peakuuu HeifiTpain3aluy B KOJIMYECTBEHHOM XUMHUYECKOM aHAJIN3e.

MeToapl KHUCIOTHO-OCHOBHOTO TUTpoBaHUA. CyIIHOCTP METOJA KHCIOTHO-OCHOBHOI'O
TuTpoBaHud. KpuBble KHCIOTHO-OCHOBHOIO  TUTpoBaHMsA. Pacuer u  mocrpoeHue
TEOPETUYECKUX KPUBBIX THUTPOBAHUS CHIIBHBIX M CJIAObIX OJHOOCHOBHBIX IPOTOJIUTOB.
@daxTophl, BIMSIONIME HAa BEJIMYMHY CKauka HAa KPUBBIX KHUCIOTHO-OCHOBHOI'O THTPOBAaHHUS.
CriocoObl yCTaHOBJICHHMSI KOHEYHOM TOUYKM TUTpOBaHMs. KHCIOTHO-OCHOBHBIE WHAMKATOPHI,
MHTEpBaJ Tepexojia OKpacKu MHAMKaTopa, mokasarenb tutpoBanusa (pT). IlpaBmio BeiOOpa
MHIMKATOpa [UIsi KOHKPETHOrO cilydas TUTpoBaHMs. IIpakTuueckoe NpuUMEHEHHE pPEeaKuui
KHCIIOTHO-OCHOBHOTO B3auMojeicTBus. [loTeHnnomeTpuyeckoe TUTPOBAaHME HA OCHOBE
peakuuii KHCIO0THO-OCHOBHOI'O B3aUMOZeHCcTBYS. HAMKAaTOPHBIE IOTPEITHOCTH U UX OLICHKA.

2.4. AHamUTHYECKHE  pEaKIWH  KOMIUIEKCOOOpa3oBaHHS U OCaXKIEHUS B
KOJIMYECTBEHHOMXHMUYECKOM aHAJIN3E.

Hcnonb3oBanue komIiekcooOpa3oBaHMsl B XMMUYECKOM aHaiu3e. Heopranmdeckue u
OpraHuyecKue Juraiabl. KOMIUIEKCOHBI U UX CBOMCTBA. Y CIIOBHBIE KOHCTAHTHI YCTOMYMBOCTU
KOMIUIEKCOHATOB M MX MPaKTUUYECKOe Hcrosb3oBaHue. OOOCHOBaHME BBHIOOpPA ONTHUMAJIbHBIX
YCIOBUI KOMIUIEKCOHOMETPUYECKOTO THUTpPOBaHMs. KpuBbIE KOMIIIIEKCOHOMETPUYECKOTO
TUTpOoBaHUA. DaKTOPHI, BIMSIONIME HA BEJIMYMHY CKauka HAa KPUBBIX TUTpoBaHUSA. CriocoObl
ycranoBierus T.9. u K.T.T. MertainoxpoMHble HHAWKATOPBI, MPUHLIKI UX JeiicTBUA. BriGop
MHJMKATOpa JUIsl KOHKPETHOI'O Cilydas THUTPOBaHUS. AHAJIMTHUYECKHE BO3MOXKHOCTH METOAa
KOMIUIEKCOHOMETPUYECKOTO TUTpOBaHUsA. lIpHMeHeHue KOMIUIEKCOHOB B aHAJIMTHYECKOMN
XUMHM B KayecTBE MACKHMPYIOIIMX areHToB. I[IprMeHeHHe XMMHYECKUX peakuui
KOMILIEKCO0Opa3oBaHus B (DOTOMETPUUYECKOM aHalM3e, B METOJ€ KOHAYKTOMETPUYECKOTrO
TUTpPOBaHMA.  Peaknum  oca)kJeHUS B KOJMYECTBEHHOM  XMMHUYECKOM  aHaJH3e.
I'paBumerpuueckuii ananus. Teopernueckoe 0OOCHOBaHHE BbIOOpa ONTUMAIbHBIX YCIOBUH
OCAXJCHUSI KPUCTAJUIMUECKUX U aMOP(HBIX OcaakoB. [IpuMeHeHHEe XMMHUYECKUX pPEaKIHii
OCaXJIEHHs] B METOJ€ NOTEHIMOMETPUUYECKOIO THUTPOBAHUSA, B MeETO/IE TYpOUAUMETpPUH.
Oco0EHHOCTH peakiHii KOMIUIEKCOOoOpa3oBaHus (XemaTooO0pa3oBaHWs) HMOHOB METANIOB C
OTA. OcaguTenbHOE TUTPOBAHHUE.

2.5. AmnHanuTHYeCKHE PEAaKIHH OKHCICHHS-BOCCTAHOBICHHUS B  KOJIUYECTBEHHOM
XUMHYECKOM aHaJIN3e.

OKHCIUTENBHO-BOCCTAHOBUTEbHAS PEAKUMsI M OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIN
noteHnyan. KoHCTaHThI paBHOBECHS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii. Bnidop
TUTPAHTA U ONTHMAJIbHBIX YCIOBUN TUTPOBaHUA. KpuBblE OKHCIUTENBHO-BOCCTAHOBUTEIBLHOTO
TUTpOBaHUA. DaKTOPHI, BIMSIIONIME HA BEJIMYMHY CKayKa Ha KpUBOM TUTpoBaHMs. WHAMKAIUA
KOHEYHOW TOYKM THUTPOBAHUS XUMHUECKUMH U  (U3UKO-XUMMUYECKUMH  METOJaMH.
[TepmanranaTomerpus. XapakTepucTuKa METOHA. VYcnoBus TIPOBEICHUSA
IIEPMAHTaHATOMETPUUECKUX onpezaeneHuil. Bemectsa,  onpenenseMble
MepMaHTaHATOMETPUUECKUM METOJOM. JlOCTOMHCTBAa M HeAOCTaTKUM Meroaa. Momomerpus.
XapakTepucTUKa METOJa, YCJIOBHs IPOBEAEHUS HMOJAOMETPUUYECKOTO ONPEACIICHUS BEILECTB.
JlocToMHCTBa M HENOCTaTKu Merozaa. IIpuMeHeHHMe peakiuil OKHCICHHUS-BOCCTAHOBIICHUS B
METO/I€ IOTEHIIMOMETPUUECKOIO TUTPOBAHUS.

2.6. MonooOmeHHas xpoMarorpadusi B KOJIMYECTBEHHOM XMMHUYECKOM aHAIIH3E.



TpeboBanusi, mpenbsBIsieMble K peakUusM HOHHOro oOMeHa. M3orepma HOHHOTO
oOMeHa. BriOop onTUManpHBIX yCIOBHM MOHOOOMEHHOrO paszzeneHus BemiecTs. [Ipumenenue
MOHOOOMEHHOH Xpomarorpaduu B aHAIUTUYECKOW XUMUU OPraHUYECKUX M HEOPTaHUYECKUX
COEIMHEHMI: pa3/ieJIeHne, OUNCTKA, KOHIIEHTPUPOBAHUE U T.J.

Pa3nen 3. BBenenue B pU3UKO-XUMHUYECKHE (MHCTPYMEHTAJbHbIE) METOIbl AHAJIN3a

3.1. DXMA — cocTaBHas 4aCTh COBPEMEHHOMN aHATMTUYECKON XHUMHH.

Knaccudukanusa Qpusmko-XxuMUYECKUX METOJOB aHaiu3a. AHAJIWTUYECKHM CHTHAN Kak
nH(popmaTuBHAsS (PYHKIHS COCTaBa BEIIECTBA M €ro KOJW4YecTBa. lIpuMepsl aHATMTHUYECKUX
CUTHaJIOB U ux usmepenuii B DXMA.

3.2. MeTposoruieckre OCHOBbI aHATUTUYECKHUX METO/I0B.

OcCHOBHbBIE AHATUTHUKO-METPOJIOTMUECKUE XapaKTEePUCTUKU METOAOB M PE3ylIbTaTOB
aHauM3a, CrnocoObl WX OICHKH: Ipenesl OOHapyKeHHs, KO3(QQHUIHMEHT 4YyBCTBUTEIBHOCTH,
HIDKHSSE M BEpXHsS TpaHMIla Juara3oHa OMNpEIeNiIeMbIX COJEp)KaHUM, CEeIeKTUBHOCTD,
MPEIU3UOHHOCTh B YCIIOBUSIX CXOJMMOCTH (IIOBTOPSIEMOCTH) U  BOCIPOU3BOJUMOCTH,
PaBUIBHOCTb, SKCIpeccHOCTh. O000meHnbie cBeaenus o [OCT P ICO 5725 (2002).

3.3. OOmiass  XapakTepUCTKa  CHEKTPAJIbHBIX,  AJIEKTPOXUMUYECKUX U
XxpomaTtorpauueckux  MeToJoB  aHaim3a. [lpencraBierre o0  (POTOMETPUUYCCKUX,
MOTELIMOMETPUYECKUX METOJIaX aHAIM3a 1 HOHHOOOMEHHON XpoMartorpaduu.

4. OFBEM JUCHUILIAHBI U BUAbI YYEBHOM PABOTHI

Bun yuebnoit paboTbl 6 cemectp
3E | Axan. u.

OO61mast Tpy10€MKOCTh TUCIUTUIMHBI 4 144
KonrTakTHasi padoTa — ay1uTOpPHbIE 3aHATHS: 0,46 16,4
Jlekuun 0,17 6
[Tpaktuueckue 3ansatus (I13) - -
JIaboparopubie padboTs (JIP) 0,29 10
CamocrosiTesbHast pabora 3,44 124
KonTakTHas camocTositenpHas pabora 344 0,4
CaMOCTOSATENbHOE H3yUEeHHE PA3/IEOB AUCIUILUTHHBL | 123,6

Buabl koHTpOJIA:

3a4er ¢ OLEHKOM

Bun yuebHoi paboThl 6 cemectp
3E | Actp. u.

OO6m1ast Tpy10€MKOCTh TACIUTLITAHBI 4 108
KonrakTHasi paboTa — ayIMTOPHbIE 3AHATHSA: 0,46 12,3
Jlexnun 0,17 45
[Ipaktuueckue 3ausarus (I113) - -
JIaGopartopusbie pabotsl (JIP) 0,29 7,5
CamocrosiTesibHas padoTa 3,44 93
KonTtaktHas camoctosiTensHas pabota 344 0,3
CamocrosTenpHOE U3yUeHUE PA3CIIOB JUCITUTIITMHBI ’ 92,7

Buabl koHTpOJIA:

3a4yer ¢ OLEeHKOM

AHHOTaNuA padoyeii MPOrpaMMbl IMCHUILIHHBI
«HWuxkenepHnas rpadguxka» (b1.5.13)

O0beM TUCHMITIIMHBI U BUIbI y4eOHOH paOoThI.

Bun yae6Ho# paboThl B akanem. gacax B 3au. en.

144 4

OO0mmast Tpy10€MKOCTh TUCITUTUTHHBI




AyIUTOpHBIC 3aHATHUS: 48 1,3

Jlexuuu 16 0,4
[IpakTueckue 3aHATHS 24 0,7
JIaGopaTopHbie paboThI 8 0,2
95,8 2,66
CamocrosTenbHas padoTa:
Pacuetno-rpaduueckune paboThl 34 0,9
[ToaroToBKa K KOHTPOJIBHBIM paboTaM 9 0,3
Kypcoas pabora 27 0,8
Jlpyrue BUABI CaMOCTOSITEIIBHOU PaOOThI 17,8 0,5
[ToaroroBka K 3a4eTy C OLICHKOMN 8 0,2
KoHnrtakTHas camocTosTenbHas pabota 0,2
Bug utoroBoro KoHTpoIIs 3adeT ¢ OICHKOM
Bun yuebnoit pabotbl B 3au. en. B
aCTPOHOM
.gacax
OO01mmast Tpy10€MKOCTh TUCITUTUTHHBI 4 108
AyIUTOPHEIC 3aHSITHS: 1,3 36
Jlexun 0,4 12
[IpakTrueckue 3aHATHS 0,7 18
JlaGopaTopHbIie paboThI 0,2 6
2,66 71,85
CamocrosiTenbHas padoTa:
PacuerHo-Tpaduueckue paboTh 0,9 25,5
[ToaroTroBka K KOHTPOJIBHBIM paboTaM 0,3 6,75
Kypcosas paborta 0,8 20,25
Jlpyrue BUIbl CAMOCTOSITETLHON pabOThI 0,5 13,35
[ToaroroBka k 3a4eTy ¢ OLIEHKOH 0,2 6
KonrakTHas camocTosTenbHas pabota 0,15
Bun uToroBoro KOHTposst 3aueT ¢ OLeHKOI

1. Ilenu JUCUMIUIMHBI

—HAay4UTh CTYJICHTOB BBIIIOJHEHUIO M YTEHUIO YEPTEKEH U MpaBUIIaM U YCIOBHOCTSM,
npuMensieMbIM npu 3ToM (crannapram ECKJ).

3amaua U3yyeHUs MHXKCHEPHOW TpaUKH CBOIAMTCA K Pa3sBUTHIO MPOCTPAHCTBEHHOTO
MPEJCTAaBICHNS, KOHCTPYKTHBHO-TEOMETPUYECKOTO MBIIUICHHS, CIIOCOOHOCTEH K aHAU3y H
CHHTE3y IPOCTPAHCTBEHHBIX (OPM M COOTHOIIEHUH MEXAYy HHMH, H3YyYEHHIO CIIOCOOOB
KOHCTPYMPOBAHHS PA3IMYHBIX TEXHUYECKUX H3JIEIHH, CIIOCOOO0B MOJMYYCHUS UX YepTeKed Ha
ypoBHE TIpaduUecKux Mojeneil, 03HAKOMJIEHHIO CO CIOCO0aMM BBIIOJHEHUS YepTexei
METOAaMU KOMITBIOTEPHOH rpaduKH.

2. B pesynbpTare u3yueHHs JUCUUIUIMHBI OaKkagaBp JOJKEH:

oBIaneTh cienyromumu oomekyapTypHbiMu (OK), obmenpodeccuonanpapiMu (OI1K)
KOMIIETEHIHSIMHU:

- CIOCOOHOCTh K caMoopranu3anuu u camoodpasosanuio (OK-7);

- BJaJ€HHE OCHOBHBIMH METOJaMH, CIIOCOOAMH U CpPEACTBaMHU TMOJIy4EHUS,
XpaHeHus, nepepaboTku MHPOpMalUK, HaBBIKAMU PabOTHl C KOMIIBIOTEPOM KakK CpeJICTBOM
ynpasienus uapopmanueii (OITK-5);

3HamMb.

—C1oco0bl 0TOOPAKEHUS TPOCTPAHCTBEHHBIX (DOPM Ha TIIOCKOCTH;

—IpaBUjIa U YCIOBHOCTH MPU BBITOJHEHUN YEPTEXKEH;

—BU/Ibl U3/1€TIHI U KOHCTPYKTOPCKUX TOKYMEHTOB;

—Ha YpOBHE MPECTABICHHS XapaKTePUCTUKU (HOPMBI M TOBEPXHOCTU U3/AEITHIA;

ymemb.

—BBIMIOJHATH W YUTATh YEPTEKH TEXHUUECKUX U3ACINUN C yIETOM JICHCTBYIONINX
CTaHJapTOB;

—BBINIOJHATH ¥ YATATh CXEMBI TEXHOJIOTHYECKHX MPOIIECCOB;




—HCTOJIb30BATh CPEICTBA KOMIIBIOTEPHOU Tpa(UKH Il H3TOTOBJICHUS YEPTEKEH.
enadems.

Ccnoco0amu 1 mpueMaMu H300paXXeHUs PEAMETOB Ha IIOCKOCTH;
Orpaduueckoii cucremoit «Kommacy

2.Copeprxanue pa3aesioB JUCHUTIIMHBI

Beenenne. IIpenmer U MeToInbl  WHXeHepHoW rpaduku. Kparkme

MCTOPUYECKUECBEICHNUS. 3a/1a4l U MECTO Kypca B MOATOTOBKE OaKaiaBpa TEXHUKU U
TEXHOJIOTUH.

Monynb 1. U3nenust 1 KOHCTPYKTOPCKUE TOKYMEHTHI.

1.1. Bunasl uznenuii 1 KOHCTPYKTOPCKUX TOKYMEHTOB.

Buapl m3nenuii mo 'OCT: nmerans, cOOpodHasl eAWHHUIA, KOMILIEKC, KOMIUICKT. BubI
KOHCTPYKTOPCKHX JOKYMEHTOB: YEPTEK JETaau, COOPOUHBINA UepTekK, YEpTex OOIIero BUA,
cnenudukanus, cxema. Ludpel KoOHCTpyKTOpcKHX JOKyMeHTOB. KpaTkue cBeneHus o
CTPOUTEILHBIX YePTEIKAX.

1.2. Pe3p00BbIe U3AEIN ¥ COEQMHEHNU.

Pe3nOb1: 0OpazoBanme, kiaccudukausi, u300pakeHHEe W 0003HAYCHHE Ha YEPTEKe.
Crangaptablie pe3pOoBble n3nenus. Onpenenenue pe3bobl u3mepenueM. CoeIMHeHHs! JeTanei
001TOM ¥ MMWIbKOW. Pe3p00BBIe TpyOHBIE coequHeHws. [[anmkoBbie coequHEHMS.

1.3. Dcku3bl U TEXHUUECKHUE PUCYHKH JIETaJICH.

[TocnemoBaTenbHOCTh  BBIMOJHEHUS  M300paXCHWH  JeTand: BBIOOp  TJIABHOTO
M300paXeHUS; OMpPEIeICHHEe HEOOXOIUMOro KOJIHYECTBA H300paKEHUM; TOJIrOTOBKA IO
yepTexka K H300pPKEHUI0 [eTalld; H300paKEHHE OCHOBHBIX BHEIIHUX U BHYTPEHHUX
oueptaHuid geranu. OOMep nAeTaidu MpU BHINOJHEHHHM €€ 3CKu3a ¢ Hatypbl. OdopmiieHue
YepTeKel U ACKU30B jAetaieid. [IpaBuia BeIoMHEHUS U 0DOPMIICHUST TEXHHYECKUX PUCYHKOB.
O0603HaueHns: MaTepHaIoB.

1.4. Yeprexxu COOPOYHBIX CAMHHII.

[IpaBuna BoimomHeHUST W odopmiieHUuss COOPOYHOTO uYepTeX,a: BHIOOP TJIABHOTO
M300paXeHUs, ONpESICHNE KOJIMYECTBA HM300paKEHUH, HAHECEHHWE HOMEPOB IMO3UIUH,
HAHECCHHE pa3MepoB (rabapuTHbIE, YCTaHOBOYHEIE, MPUCOCAUHUTEIbHBIE,
sKcIutyataionnsie). Cnenndukanus. [IpaBuia BeImonHeHU 1 0 OpMIICHHUS YepTeka 00IIero
BUJIA.

Monynb 2. CoequHeHHs JeTanei.

2.1. CxeMsl.

Knaccudukanusa cxem mo Bunam u Tumnam. O6o3HadeHune cxeM. [IpaBuia BBITOTHEHHS
CTPYKTYPHBIX M MPUHITUMHAIBHBIX TEXHOJIOTUYECKUX cXeM. CXeMBbI PaCIONOKEeHHUS.

2.2. N300paxkeHus: COETMHEHUH JeTaneil.

OnanneBbie  coeauHenus. lllmuneBble w mmoHO4YHBIe coenuHeHUs. CoenuHeHUs
mTuGTOM U MIUNIMHTOM. HepasbeMHble coelMHEHUs AeTaneil: cBapka, Maiika, CKICHMBaHUE,
00OBAIIBIIOBKA, pa3BaIbIIOBKA, COETNHEHHE 3aKIICTIKOM.

2.3. Apmartypa TpyOOmpoBOIOB.

Knaccudukanus apmarypbl TpyOOTPOBOJOB TO HA3HAYCHWIO, IO THITY TEPEKPBITHS
MoToKa pabouel cpeapl, MO CHOCO0y MPUCOENUHEHUS K TpPyOOMpoBOAY, IO CIOCOOY
TepMETU3AINN TIIITHH/IEIS.

Monynsb 3. UepTexxu cOOPOYHBIX SUHUIL. DIIEMEHTHI KOMIBIOTEPHON TpauKy.

3.1. T'eoMeTpuyecKkre XapaKTEPUCTUKH (POPMBI M IIOBEPXHOCTH H3ICITUH.

Pasmepnl, mpaBmia ©WX HaHECCHWS Ha 4YepTeke. Pa3sMmepbl WCIOTHUTEIBHBIC H
CIpaBOYHbIE, Ta0apuUTHBIE, KOOPAWHUPYIOIIME W 4YacTHhE. ba3bl U3MEpUTENbHEIE,
KOHCTPYKTOPCKHE, TEXHOJIOTHYECKHE, BCIoMorarenbHbie. HaHeceHnme pa3zMepoB oT 0a3.
[IpenenpHBIE OTKIOHEHHUS pa3MEpOB TIAJKUX MOBEPXHOCTEH, AOMYCKH, Mocaaku. Jlomycku u
mocajaku ans jeranei ¢ pe3pboil. IllepoxoBaTrocTh moOBepXHOCTEH neTaiielf, MapameTpsl
IIepOXOBATOCTH, TIPABHIIa HAHECEHHUS MTapaMeTPOB MIEPOXOBATOCTH MOBEPXHOCTEH HA YEPTEKE.
[IpenenpHBIC OTKIOHEHUS (POPMBI M PACTIOTOXKCHHUS.

3.2. JleTamupoBaHUE YePTESIKEH COOPOUHBIX CITIHHII.

[IpaBuna neramupoBaHUs YepTex)ed COOPOUHBIX €IWHUII. BEITIONIHEHHWE dYepTexed u
TEXHUYECKUX PUCYHKOB JIETaJICH.

3.3. DneMeHThI KOMIBIOTEPHOU TpauKy.

KomnbroTepHas rpaduka u pemaeMble ero 3agauu. ['papuueckue 00bEKThl, IPUMUTHBHI,
aTpuOyThl, cuHTe3 wu3o0paxkeHus. IlperncraBneHne BupeomHOpPMAIUM W €€ MalTUHHAs
redeparusi. CoBpeMeHHbIE CTaHAAPThl KOMIBIOTEPHOU Trpaduku, rpaduueckue sS3bIKA U



Mertadaitel.  Peanmmzarnus anmapaTHBIX  Monayned rpadudeckoil  cuctembl. OCHOBHBIE
rpaduyecKkue aaropuTMbl Ha IJIOCKOCTH M B mpocTpaHcTBe. lIporpammubie rpaduueckue
CUCTCMbI U UX TIPUMCHCHUC.

AHHOTanuA padoyeii MporpaMMbl TUCHUILTHHBI
«IIpuxknagnas mexanuka» (b1.5.14)

1. Ilenu u 3a7a4M TUCIUTUIAHBI

[{esb AMCUUIUIMHBI - HAYYUTH CTYJEHTOB TBOPYECKOMY MOAXOAY K BBIITOJHEHUIO
WH)XEHEPHBIX PACU€TOB HA MPOYHOCTb, MKECTKOCTh M YCTOMYMBOCTH 3JIEMEHTOB
KOHCTPYKLIMM, I€Tallel U Y3JI0B MAILIMH U aIlllapaToB.

OCHOBHBIMU ~ 33/lauaMH  JIUCHMIUIMHBI, PEHICHUE KOTOPBIX OOeCleurnBaeT
JOCTWKEHUE LIENU, SIBJISIOTCS:

®  U3YyYEHHE THIOBBIX 3JIEMEHTOB KOHCTPYKIUH XUMUYECKOT0 000PYA0BaHNUS;

J MpaBWIbHBI  BBHIOOP pAacyeTHOW MOJEIM M MNPOBEACHHE HEOOXOIUMBIX
MIPOYHOCTHBIX PAcueTOB B IIpPOLIECCE€ TMPOCKTUPOBAHUS U OLEHKU pPabOTOCIOCOOHOCTH
3JIEMEHTOBKOHCTPYKLMH XUMHUYECKOTO 000pPYI0BaHUS U YCTAaHOBOK;

J [IOHUMaHHe  TECHOWB3aMMOCBS3U KOHCTPYKLIUU XUMHUYECKOTO
000pyZI0BaHUSC TEXHOJIOIMUECKUMH MPOLECCaMH, UX B3aMMHOTO BIMSHUSA
IpyT Ha Jpyra; o0ecriedeHue HEOOXOAMMOM TEXHWYECKOH WH(pOpMaren s

BOCTIPUSITHS CTyJIGCHTAaMH  psijia

MOCTIeTYFOIIUX AUCIUTUINH.

2.  TpebGoBaHus K pe3ysbTaTaM OCBOCHMS TUCLMITIIMHBI

Nzyuenne kypca «lIpukianHas MexaHHKa» CIIOCOOCTBYET MPUOOPETEHHIO CIETYIOLINX

KOMITETECHIINH:

. CIIOCOOHOCTBIO ~ HCIOJIB30BaTh  OCHOBHBIC  3aKOHBI  €CTECTBCHHOHAYUYHBIX
JUCHUIUIAH B TipodeccruonanbHoit aesreapHoct (OITK-1);
° TOTOBHOCTBIO HCITOJIB30BATh 3HAHMS O COBPEMEHHOW (PU3MYECKON KapTHHE MHUpa,

MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHUM BEIIECTBA JJIsI TOHUMAHUS
OKpYKaroIIero Mupa u sisneruii mpupo st (OITK-2).

3. B pe3synbrare uzydeHus: JUCUUIUIMHBI CTYJICHT JIOJKEH:

3HAMb.

-OCHOBHBIE YpaBHEHHUsSI U METOJbl PELICHUs 3a7a4 CONPOTHUBIIEHUS MATEPUATIOB U
JeTajel MaIluH;

-OCHOBHBIC METOJbI PACUCTOB Ha IIPOYHOCTD, KECTKOCTHb nu

YCTOMYUBOCTD 3JIEMEHTOB KOHCTPYKIIMI MAIllMH U anllaparos;

-OCHOBBI TEOPUU pacueTa ACTaled U y3JI0B MAllMH U alnapaToB XUMHUYECKOU
TEXHOJIOTHH.

ymemb.

-IIPOBOJMUTH PACUETHI AJIEMEHTOB KOHCTPYKLIUM HAa OCHOBE METOJ0OB CONIPOTUBIICHUS
MaTepHUaJIoB;

-pacCCUUTHIBATh U KOHCTPYUPOBATH JAETAIN MAILIKH 10 UCXOAHBIM JaHHBIM;

-IIPOU3BOJIUTh pacueTbl o OCHOBHBIM KPUTEPHSIM
paboOTOCTIOCOOHOCTH HMKOHCTPYWPOBAHUS JIeTalleii MallTvH.
er1aoemo:.

-HaBBIKAMH pacyeTa CONPOTUBJICHHS MAaTEPHAJIOB aHATUTHYSCCKUMHU METOJIaMHU;
-HaBBIKAMH BBIOOpA MaTEPUAJIOB MO KPUTEPHUSM MPOYHOCTH;
-pacueTaMyd THIIOBBIX neranei MaIllvH, MOJIb3YSCh  CIPaBOYHOUN
mureparypoit ul' OCTamu. 4.KpaTkoe cofepxaHue TUCIUTIITNHBL:
1. Bsenenue
Ponp mpenmera «llpuknanHas MexaHuka» B (OPMUPOBAHWUU WHKEHEpPA XUMHKa-
texHojora. «[IpukiagHas MexaHWKa» KaK OCHOBa JUIS TOHUMaHHUS padOThI, yCTPOWCTBA M
0e30MacHOi dKCIUTyaTallui 000PYAOBAHUS XUMUYECKOTO ITPOU3BO/ICTRA.
2. Monyns 1 «Omnpenenenue peakumii omop. Pactshkenue-cxkatuey. Pazmen 1.1
Ornpezenenne peakiuii omnop.
AOGCOTIOTHO TBEpAOE TE0. DIEeMEHTHI CTATHKH. OCHOBHBIC TIOHATHS. AKCHOMBI CTaTHKH.
YpaBHenus paBHOBecHs. CBSI3U U UX PEAKIIUU.
Pasnen 1.2. PactskeHue-coxarue.
OCHOBHBIE JONYIIEHUS W MPUHLMIBI COMPOTHUBJICHUS MaTepuagoB. MeToa CeYeHUU.



Hamnpspkenus, nepopmannu u nepememienus. 3akoH ['yka. [locTpoeHue 3mop BHYTPEHHHX
YCUIIMHM, HampsDKeHHH U nepemenieHud. CTaTUYecKH OIpeneauMble M CTaTHYECKH
HeomnpeneauMsble 3a1auu. JluarpaMMbl pacTsDKEHUS U1 IIACTUYHBIX M XPYIIKMX MAaTepUaIoB U
X XapakTepucTUKU. Jlommyckaemple HaIpsDKEHMs. Y CIOBHE IMPOYHOCTH IPU PACTKEHUHU
(cxatum).

3. Monayns 2 «Kpyuenue. M3rud». Paznen 2.1. Kpyuenue.

3akon ['yka npu casure. Buyrpennue cunoBsie (pakTopsl npu kpydeHun. Hanpsixenus B
CTEP)KHSIX KPYTJIOro CeYeHUs. Y CJI0BUE MPOYHOCTHU MPU KPYUEHHUH.

Paznen 2.2. U3ruo.

I'eomeTpuyeckne XapakTEPUCTUKU IUIOCKUX CedeHM. [IoHsATHE 4MCTOro U MOonepeyHoro
n3ru6oB. IlpaBuna mnocTpoeHuss HSMIOp MOMEPEYHBIX CHUJI U HU3THOAIOIIMX MOMEHTOB.
OmnpeneneHre HOPMaJIbHBIX HANpPsDKEHUH. YCIOBHE MPOYHOCTH Ipu u3rube. OmpenencHue
KacaTelIbHBIX HanpshkeHuid. ParmonansHbie opMbl ceueHU.

4. Monyns 3 «CrnoxHoe HampspkeHHoe cocTtosiHuey. Pasmen 3.1. Cnoxnoe
HaIpsHKEHHOE COCTOSHUE.

OCHOBBI TEOpUM HANPSHDKEHHOTO COCTOSIHMSL W TUINOTE3bl MpodHOCTU. [loHATHe
HANPSHKEHHOTO COCTOSTHU. [ TaBHBIE TUIOINAAKK | TIIaBHbIe HanpspkeHus. OO00ICHHBIH 3aK0H
I'yka. HazHaueHnue runore3 npoyHOCTH. [IoHATHE SKBUBAJIEHTHBIX HAIPSKEHUN U KPUTEPHUEB
IIPOYHOCTH.

Pazgen 3.2. ToukoctenHble cocyabl. TOHKOCTEHHBIE COCYbl XUMUYECKUX MPOU3BOJICTB.
Onpenenenue HanpspkeHUH 1o O0e3MOMEHTHOM Teopuu. OCHOBHBIE JOmNylleHUsa. BbiBon
ypaBHeHnus Jlamiaca. Pacduer TOHKOCTEHHBIX 000704eKk Mo ypaBHeHHIo Jlammaca u 1o
CTaHAAPTU30BAaHHOM METOJUKE. Y CIIOBHE IPOYHOCTH.

Paznen 3.3. Pacuer c)kaTbIX CTepKHEH Ha yCTOMYHUBOCTD.

Y CTOWYUBOCTD 3JIEMEHTOB KOHCTPYKUUU. [ToHSITHE KpUTHYECKOM cUiTbl U KO3 duireHTa
3armaca Hpo4yHocTu. Pacuer kputuueckod cuibl no Oinepy. Ilpenensl mnpuMeHHMOCTH
dbopmynel Ditnepa. [IpakTruueckuii crnocod pacuyera Ha yCTONYHUBOCTb.

5. Monuynb 4 «/letanu mammn.

Pasnen 4.1. Coenqnuenue aeTajiei MalluH.

Knaccudukanus neraneit MalivH U anmapaToB XMMHUYECKUX IMPOU3BOJCTB. Pe3p0oBbie
coequHeHus. PacueT OONTOBBIX COEIWHEHUI NMpU MOMEPEYHBIX U MPOJOJBHBIX Harpyskax.
[IInonounsle coenquHenus. HasHaueHne u BUABI MINOHOK. PacyeT MINMOHOK Ha cpe3 U CMSTHE.
Bunel cBapku. O6nacts npumeHeHus. Buapl cBapHbIX mBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX
Y HaxJIECTOYHBIX IIBOB.

Paznen 4.2. Banbl 1 ocu, X ONOPBI U COEAUHEHHUS.

Banpl, ux knaccudukanus u HazHadeHue. Ocu. IIpoekTHpoBOYHBIE pacueThl BallOB U
oced. IlommmMmHUKK CKOJIbKeHUA. Marepuansl BiiIagpimed. [logMUMIHUKA —KadyeHUS.
[IpyHIMIMATBPHOE YCTPOMCTBO M OCHOBHBIE T'€OMETPUYECKHE pa3Mepbl. JlOCTOMHCTBA,
HEJOCTaTKU MU 00JIaCTU NPHUMEHEHHUs MOJIIMIIHUKOB KaueHus U CKoJbxkeHus. [IpuBoaHbie
MydTel. Haznauenue. Knaccuduxanus Myt mo mpuHIUNY AEHCTBUS M XapakKTepy paboTHI.
[Topsanox nogdopa MypT 1 OCHOBBI IPOUHOCTHOT'O pacyeTa.

Paznen 4.3. Mexanndeckue nepeaayn.

3y6uateie mepenauu. OKpyx)HOE U paguaibHOe ycuius. Pemgykrtopel. Omnpenenenue u
knaccudukanud. [Ipumepsl cxem peayKTopoB.

O06bemM yueOHOM TUCITUTIITUHBI

B B akanem.
3a4eTH | yacax

BIXETMHUIIAX
OOw1ast TpPyA0EMKOCTh TUCIHUILIIMHEI [10 YI€OHOMY IIaHy 4,0 144
AyIUTOpHBIE 3aHATHUS: 1,78 64
Jlexruu (J1) 0,89 32
[Tpaktuueckue 3ansatus (I13) 0,89 32
CamocrositenbHas pabota (CP): 2,22 79,8
KonTtakTHas camocrosiTennsHasi pabota 0,2
CaMocTosTenbHOE U3yYEHUE Pa3IeIOB JUCIUTIINHBI 79,8
Buna koHTpOIIS: 3a4eT / AK3aMeH 3auer

c
OLICHKOU




B B actpos.
3a4eTH | yacax
BIXETMHHUIAX
OO01mas TpyI0eMKOCTh TUCITUILUIHHEI IT0 YIeOHOMY TUTaHY 4.0 108
AyIUTOPHBIC 3aHATHUS: 1,78 48
Jlexuuu (JI) 0,89 24
[Mpaktuueckue 3anstus (I13) 0,89 24
CamocrositenbHas pabota (CP): 2,22 59,85
KonrakTHast camocTosTenbHas pabota 0,15
CamocTrosTenpHOE U3yUeHHE PA3/IeIIOB TUCIUTIIUHBI 59,85
By koHTpOIIS: 3a4eT / AK3aMeH 3auer
c
OLICHKOM
AHHOTanuUs padoyeil MPorpaMMbl AU CHUNINHBI
«JIeKTPOTEXHUKA U MPOMbILIVIEHHAs! 3JIeKTpoHUuKa» (b1.B5.15)
1. Heap auCHUAIUIMHBI «DJIEKTPOTEXHUKA M IPOMBIILICHHAS JJICKTPOHUKA» -

¢dbopMupoBaHue y OOy4YaIOMIMXCS KOMIETCHIUH, O00ECeYnBAIONIMX TEOPETUUYECKYI0 H
MPAKTUYECKYI0 TOATOTOBKY BBITYCKHHKA, YMEIOIIErO BBIOMpPATh U  IKCIUTYyaTHPOBATh
ANEKTPOTEXHUYECKUE U DJIEKTPOHHBIE YCTPOWCTBA, BIAACIONIETO HABBIKAMHU HCIIOJIb30BAHUS
COBPEMEHHBIX WH(POPMALMOHHBIX TEXHOJIOTHH JIJIsl aBTOMAaTH3MPOBAHHOTO MOCITUPOBAHUS U
pacuéra 3JIeKTPUIECKUX U JIEKTPOHHBIX IeMneil.

2. W3yuenne MUCHMIUIMHBI HAIIPABICHO Ha (pOPMUPOBAHUE U PA3BUTHE CICAYIOIIMX
KOMIIETEHIINM:

- CIIOCOOHOCTHIO PabOTaTh B KOJUJICKTHBE, TOJIEPAHTHO BOCIPUHUMATH COIHAIbHBIE,
ATHUYECKHUE, KOH(DECCHOHANbHBIC U KyabTypHbIe paznuuns (OK-6);

- CIOCOOHOCTRIO K CaMOOpraHu3aiuu u camoodpasosanuio (OK-7);

- TOTOBHOCTBIO HMCIIOJIb30BATh 3HAHMSI O COBpEMEHHON (pU3MuecKkoi KapTHHE MHUpAa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHWM BEIIECTBA JJISI TMOHUMaHUS
OKpY»KaroIiero Mupa u siseruii mpupo st (OITK-2);

- BJIaJICHUEM OCHOBHBIMH METOJAMH, CIIOCOOAMH W CpEACTBaMH IIOJyYEHHUS,
XpaHeHus U repepaboTku MH(OpMaIK, HaBHIKaMH paboTHl ¢ KOMITBIOTEPOM KakK CPEICTBOM
ynpasnenus uapopmanueit (OI1K-5).

B pesynbraTe n3ydeHus: TUCIHMILIHHBI CTYACHT JIOJDKCH:

3HAaTh!
- OCHOBHBIE ITOHSATHS, OTIPEICIICHUS ¥ 3aKOHBI JICKTPHYCCKUX IIETICH;
- METO/BI aBTOMATHU3UPOBAHHOTO MOJICTTHPOBaHUS, aHanu3a
i pacuéra LENEHTOCTOSIHHOTO U TIEPEMEHHOTO TOKOB, METO0JIOTHIO
ANEKTPOTEXHUYECKUX U3MEPEHHUIA;
- YCTPOMCTBO | MPUHIMIBI  PabOTHI ANEKTPOTEXHUYECKOTO
u 3JIEKTPOHHOT0000PYIOBaHUS, TPAHCHOPMATOPOB, IICKTPHUSCKUX MAIIUH,
WCTOYHUKOB ITUTAHUA.
YMerh:

- MIPUMEHATh TEXHOJIOTMM aBTOMAaTU3MPOBAHHOIO MOJEIMPOBAHUS, aHAIW34,
pacuéra M SKCIUTyaTalli AJIEKTPUUYECKUX CETEH, MPOMBIIIIEHHOTO 3JIEKTPOOOOPYIOBaHUS U
ANEKTPOHHBIX TPUOOPOB;

- BBIOMPATh HIEKTPOTEXHHUUECKOE U D3JIEKTPOHHOE O0OpyIOBaHME IS PEIICHUsS
3a/1a4 IPOECKTUPOBAHUS U peaInu3alii XUMUKO-TEXHOJIOIHYECKUX IPOLECCOB U IPOU3BOJICTB.

Baapers:

- METOAO0JOTHEW ABTOMATHU3WPOBAHHOTO MOJEIMPOBAHUSA M pacuéra
IIEKTPUUYECKUX HAJIEKTPOHHBIX LIETIEH;

- MPaKTUYECKUMHU HaBbIKAMU  pabOTHI c 3JEKTPOTEXHUYECKON

anmnaparypou HM3JIEKTPOHHBIMHU YCTPONCTBAMH.

3. O0béM y4eOHOH TUCUMILIUHBI:

| | Cemectp |




Buj yue6Hoii pa6oTsl S
3E Axkan.
4.
OO0mmast Tpy10€MKOCTh TUCITUTUTHHBI 5 180
KonTakTHass  pabora - 133 48
AyIUTOPHbIC3AHATHS
Jlexuuun 0,44 16
Jlaboparophsie 3ausatus (J13) 0,88 32
CamocrositenibHasi pa6ora (CP) 2,67 96
KonrakTtHas camocTosiTenpHas pabota - -
CaMoCTOsATeNNFHOE N3YyUCHHE Pa3AesIoB JUCIUITIHHBI 1,06 38
KontponbHbie paboTh 1,61 58
Buabl KOHTpOJIS:
OKk3aMeH 1 36
KonTakTHasi padoTa — MpOMeKYTOYHAS] ATTECTALMSA 0,4
IMoaroroBka K IK3amMeHy. 1 35,6
Buj HTOroBOro KOHTpOJIS: JK3aMeH
Cemectp
Buj yue6Hoii paboTnl S
3E AcTp. 4.
OO01mmas TpyI0eMKOCTh TUCITUTUTHHBI 5 135
KonrakTHass  pabora - 133 36
ayIMTOPHBIE
3aHATHSA:
Jlexnun 0,44 12
JlaGoparopubie 3ausaTus (J13) 0,88 24
CamocrosTenabnas padora (CP) 2,67 72
KonrtakTHas camocTosiTenpHas padbota - -
CaMocTosTeNbHOE U3yUeHHE PA3AEIOB TUCITUILTHHBI 1,06 28,5
KonTponbHbIe paboThI 1,61 435
Buapl koHTpOJIS:
DK3aMeH 1 27
KoHTakTHasi padoTa — MPOMEKYTOYHAS ATTECTAMSA 1 0,3
IMoaroroBka K 3K3aMeHy. 26,7
By MTOroBOro KOHTpOJIA: IK3aMeH

4. KpaTkoe cofiep>KkaHie TUCITUTLTAHBI

Beenenne. Ilpeamer, OCHOBHBIE TIOHATHS, METONOJOTHS  JJIEKTPOTEXHUKH U
MPOMBILIIEHHOW 3JeKTpOHUKU. KpaTkue HCTOpUYecKue CBEAEHUs. 3aJadyd M MECTO
JTUCIUTITUHBI B IOJTOTOBKE OaKaiaBpa XUMUUYECKOW TEXHOJIOTHH.

PA3JIEJ I. QJIEKTPUYECKHUE LETTA

OCHOBHBIE OIpPEAENICHUs], ONMCAHUs MapaMeTpPOB U METOAOB pacyéra 3JIEKTPUUECKHUX
Lerneu

OcHOBHBIE TIOHATHA ¥ OOO3HAYEHMSI DJIEKTPHUYECKUX BEJIUYMH U  DJIEMEHTOB
anektprueckux nenei (FOCT 19880-74, TOCT 1492-77, TOCT 2.730-73, TOCT 1494-77).
HcTouyHuKM M MPUEMHUKHU 3JeKTpUueckoil sHepruu. OcHOBBI 3yiekTpobOe3onacHocTH. CXeMbl
3aMELICHUS YJIEKTPOTEXHUYECKUX YCTPOUCTB.

OcHOBHBIE TIOHATHS TEOPUU EKTPUIECKHX Ienei. Knaccudukanus nemneit: TuHelHbIe U
HEJINHENHBIE, HEPA3BETBJICHHBIE U PA3BETBICHHbBIC, C OJHUM M HECKOJIbKMMHU HCTOYHHKAMH
MUTaHUS, C COCPETOTOUEHHBIMU U PacHpe/IeICHHBIMU TapaMeTPaMU.

OCHOBHBIE PUHIIAITBI, TEOPEMBI U 3aKOHBI JIEKTPOTEXHUKH. [[pUHITUTT HEMPEPHIBHOCTH
(3aMKHYTOCTH) 2JICKTPHUECKOTO TOKA M MATHUTHOTO TTOTOKa. 3akoHsl OMa u Kupxroda.

Metonbpl MOJETUMPOBAHUS, AaHAIM3a M pacyéTa JIMHEHMHBIX OJJIEKTPUYECKUX Lenen
MOCTOSIHHOTO TOKAa. AHAJIU3 M PAcu€T Pa3BETBICHHBIX SJEKTPUUYECKUX LIEMEd C HECKOIbKUMHU
WCTOYHUKAMH TUTAaHUSI MYTEM COCTABJICHHS W PEIICHUS CHCTEM YpaBHEHUH IO 3aKOHaM
Kupxroda, mpuMeHEHHs METOAOB Y3JIOBBIX TMOTEHIIMAIOB M JKBHUBAJIEHTHOTO AaKTUBHOTO
JBYXIIOJIIOCHHKA.

OcHOBHBIE CBOHCTBAa W 00JIACTH TMPUMEHEHHS MOCTOBBIX IICTICH, MOTEHIIMOMETPOB,
JEUTENICH HANPSKEHUS U TOKA.



MatpuyHas 3amuch YpaBHEHHH Iiemeld B OOOOIICHHBIX ¢opMax. DIEKTPUIECKUE
U3MEpPEHUs U IPUOOPHI

Metoabl M3MEpEeHHsT DIIEKTPUYECKHX BEIUYMH: TPSMbIE M KOCBEHHBIC. AHAJOTOBBIC
AJIEKTPOM3MEPUTENIbHBIE U IM(POBBIE 3JEKTPOHHBIE MPHOOPBI: YCTPOHCTBO, NPUHIIUII
JeWCTBUS, O0JIACTH MPUMEHEHUs. V3MepeHne 3JIeKTPUIEeCKUX BEIMYHMH: TOKOB, HANPSHKCHUH,
COIIPOTHBIICHUH, MOLTHOCTH U YHEPTUH.

AHaM3 U pacuéT JUHEUHBIX LIETIeH NEPEMEHHOr0 TOKa

CrocoObl mpenctaBieHusi (B BUAEC BPEMEHHBIX UarpaMM, BEKTOPOB, KOMILIEKCHBIX
qHcen) M mapaMeTphl (aMIUIMTYZa, 4acToTa, HavdalbHas (as3a) CHHYCOMAAIbHBIX (YHKIHH.
MrHoBeHHOe, cpefHee U JCICTBYIOIEE 3HAUEHHUs IMEPEMEHHOIO0 CHHYCOUJAIBHOIO TOKa
(HampspKeHUs ).

AKTHUBHOE, peaKTUBHOE U MOJIHOE COMPOTUBIICHUS BeTBH. DPa30BbIe COOTHOIICHUS MEXKIY
TOKOM M HamnpspkeHneM. MOIHOCTh B Hemsax mepemeHHoro Toka. Kosdduuuent mouHocTn
(cos()) u ero TEXHUKO-?KOHOMHYECKOE 3HAUEHHE.

[Ipumenenue anreGpbl KOMIUIEKCHBIX YHCEN B 3JEKTpOTeXHHKe. KOMILIEKCHBIH MeTon
pacuéra JMHEWHBIX CXEM LEeNed NEePEMEHHOro ToKa. KOMIIEKCHOE CONpPOTHBIEHUE U
KOMIUIEKCHAsl MPOBOJUMOCTh BeTBH. KOMIUIEKCHasi MOIIHOCTh M OalaHC MOUIHOCTH B LEMSAX
[IEPEMEHHOT0 CUHYCOM/IaJIbHOTO TOKA.

Pe3onancHble sBIIEHUST B  OJEKTPUYECKUX IEMSAX,  yCJIOBHS  BO3HHUKHOBEHHS,
IIPAaKTUYECKOE 3HAYeHHE. Pe30HaHC HanpspkeHMH M TOKOB. YacTOTHBIE CBOMCTBA Leneu
nepeMeHHoro Toka. [IoHsATHe 0 TMHEHHBIX YeThIpEXMOTocHIKaX. [loHaTHEe 00 ANeKTpUYecKux
LETSIX C MHAYKTUBHOMN (MAarHUTHOM) CBS3BIO.

Ananmu3 u pacu€r TpEx(dazHBIX Lened MepeMeHHOro ToKa. DIeMEHThl TpEX(aszHbIX
neneil. CrnocoObl m300pakeHHst W coeauHeHUs (a3 TpEXx(a3zHOro HCTOUYHUKA TMHTAHHS W
npueMHuKoB  sHepruu. CoeaMHeHHE  TOTpeOUTENe  SIEKTPOIHEPTHUU  3BE3A0H U
TPEYroabHUKOM. Tpéx- M 4YeThIpEXIPOBOJHBIE CXEMbl NUTaHUS NpUEeMHUKOB. Ha3HaueHue
HEUTpaibHOTO MpoBoAa. MomiHocTh Tpéxdasznor nenu. Koapdumnuent monHoctn. TexHuka
0€30MaCHOCTH NPHU IKCIUTyaTallMd YCTPOUCTB B TPEX(Da3HBIX IETIsX.

[Ipumenenue i1 aBTOMATU3MPOBAHHOTO  MOJCIMPOBaHMS M pacyé€ra  Leneu
MPOrpaMMHBIX MPOAYKTOB, pa3paOOTaHHBIX Ha Kadeape, a TAaKXkKe MaKEeTOB MPOorpaMm
«Multisim», «Mathcady, «Excel».

PA3/IEJT . DJIEKTPOMATHUTHBIE YCTPONCTBA "
SJIEKTPUYECKHME MAIIIMHBI

2.1. Tpancdopmaropsl

Ha3nauenune u obmacTu mNpUMeHEHHsI TpaHC(hOpPMATOpOB. YCTPOMCTBO M NPUHIUI
neicTBus oaHOo(pa3zHOro TpaHchopmaropa.

AHanu3 351eKTpOMarHUTHBIX MPOLIECCOB B TpaHC(OpMaATOpe, CXeMa 3aMELICHHUS.

ITorepu sHeprun B Tpancopmarope. BHemnHue xapaktepuctuku. IlacropTHble 1aHHBIE
TpaHcopmaTopa U ONpEJeIeHHEe HOMHUHAJIBHOTO TOKAa, TOKAa KOPOTKOIO 3aMbIKaHUS B
NEePBUYHON 0OMOTKE U U3MEHEHUs HANpPsDKEHUS Ha BTOPUYHON OOMOTKE.

2.2. ACUHXpOHHBIE MAIIUHBI

VYcTpolicTBO M MPUHLMN ACUCTBUS TPEX(PA3HOrO ACHMHXPOHHOTO SJIEKTPOJBUIATENS.
Bpamaromieecss MarHuTHoe nose craropa. MarautHoe nose mMamusbl. 3JIC o6MOTOK cTraTopa
n poropa. Ckonbxenue. Yacrtora BpamieHuss poTopa. OJIEKTPOMArHUTHBIH MOMEHT.
Mexannueckue U paboune XapakTepUCTUKH.

OHepreTudeckue quarpammsl. [lacriopTHble JaHHBIE.

Ilyck acMHXpOHHBIX JBMraTteile C KOPOTKO3AMKHYTHIM U  (a3HbIM pPOTOPOM.
PeBepcupoBanue U peryiupoBaHHie 4YacTOTHI BPAILLEHUs! pOTOpa.

PA3JIEJI l1l. OCHOBBI 3JIEKTPOHUKU

3.1. DnemenTHast 6a3a COBPEMEHHBIX JICKTPOHHBIX YCTPONCTB

VYcnoBHble  0003HAaYEHMs], TPUHLIUIT neicTBus, XapaKTePUCTUKU u

HA3HAYEHUETIOIYIIPOBOJIHUKOBBIX JUO0JI0B, TPAH3UCTOPOB, TUPHCTOPOB.

WHTerpanbHble MUKPOCXEMBI, UX Ha3HAUYE€HUE, KilacCU(UKaLUs 1 MapKUPOBKA.

3.2. HcTouHnKY BTOPUYHOTO SJEKTPOITUTAHUS U
YCHWIMTENNUDJIEKTPUUECKUX CUTHAJIOB
[TonynpoBoIHUKOBBIE BBIIPSIMUTEIH: KJaccupuKanus, OCHOBHBIE
MapaMeTphl.

DNEeKTpUUECKHUEe CXEMbI M IPUHLIUI PaOOThI BRIIPAMUTEINS. DIEKTpUUECKUe GUIbTPHI.
Knaccudukamnms u OCHOBHBIE XapaKTePUCTUKHU ycunutenen. AnHanus



paboTHIOAHOKACKAIHBIX U MHOTOKACKaJHbIX ycuiuTeneid. OOpaTHble CBSA3U B
OTIEPAIMOHHBIX YCUJIMTENAX, UX BIMSHHE Ha MapaMeTpbl M XapaKTEPUCTUKH yCHUIIUTES.
OcHoBHBIE TUTIBIycHIIUTeNeH Ha O6aze OY.

AHHOTauMs padoyeil MpOrpaMMbl IH CIATNIINHbBI
«be3onacHocThb xu3HenesaTebHOCTH» (B1.5.16)

VYyeOnass gucnuminHa "Be3omacHOCTh  JKHM3HENEATENbHOCTH' -  o0s3areibHas
oucHuiuinHa  (GefepanbHbIX  TOCYJApCTBEHHBIX  00pa3oBaTebHBIX  CTaHJApPTOB  BCEX
HaIpaBJICHUH MEPBOTO YPOBHS BBICHIETO MPOodecCHOHATBHOTO 00pa3oBanus (0akamaBpuara) u
CHelHaIuTeTa.

1. Heap agucunumiaumHel -  GopmupoBaHue NPO(HECCHOHATBHOW  KYJIBTYPHI
0€301MacHOCTH, M0 KOTOPOH MOHUMAETCSI TOTOBHOCTh U CIIOCOOHOCThH JIMYHOCTH MCIIONIB30BATh
B MpOo(ecCHOHATBHOW NEeATENbHOCTH NPUOOPETEHHYI0 COBOKYMHOCTHh 3HAHW, YMEHUH U
HaBBIKOB Juig oOecrnedeHus Oe3zomacHocTd B cdepe mnpodecCHOHaIbHOW JeAaTeIbHOCTH,
XapakTepa MBIIUICHUS W [IEHHOCTHBIX OPUEHTAIi, MPU KOTOPHIX BOMPOCHI OE30MACHOCTH
paccMaTpuBarOTCs B KaueCcTBE IPUOPUTETA.

OCHOBHBIMU 337]a9aMU JUCIUTIINHBI SIBIISTFOTCSI:

. npuoOpeTeHue TOHUMAHMSA MPOOJIEM yCTOWYMBOTO Pa3BUTHS M PUCKOB,
CBA3AHHBIX C JEATEIbHOCTBIO YEIIOBEKA,;
. OBJIAZICHHUE IpueMaMu panMoHaIM3alUuN JKU3HEIEATEIBHOCTH,

OPUCHTUPOBAHHBIMH HA CHW)KCHHUS AHTPOIOTCHHOTO BO3JCHCTBUS Ha MPHUPOJHYIO Cpely U
obecrieyenre 0€30IMaCHOCTH JIUYHOCTH U OOIIECTBA;

* (hopmupoBanme:

- KYJIBTYypbl 0€30IaCHOCTH, SKOJIOTUYECKOTO CO3HAHUSA M PUCK-OPUEHTHPOBAHHOTO
MBILUICHUS, TIPU KOTOPOM BOIPOCHI OE30MACHOCTH W COXPAHEHUS OKPYKAIOLICH Cpebl
paccMaTpUBAIOTCS B KQUECTBE BAYKHEUIIINX MPHOPUTETOB )KU3HECSITEIPHOCTH YETIOBEKA;

- KYJITYPBI npogeCcCuOHaTBLHON 0€30MacHOCTH, CIIOCOOHOCTEH ISt
UICHTH(UIMKAIINA OMACHOCTH W OIEHUBAaHUS PHCKOB B cdepe CBOeH NpodecCHoHaTbHOU
NS TeIIbHOCTH;

- TOTOBHOCTH TNPHUMEHCHUS MPOPECCUOHANBHBIX 3HAHWUHA ISl MHHUMH3ALUH
HETaTHBHBIX JKOJIOTUYECKHX TIOCIEACTBHH, oOecnedeHns O€30MacHOCTH W YIy4IIeHHUs
ycIoBHi Tpyaa B chepe cBoeH nmpodeccuoHaIbHOM AeSITeIbHOCTH;

-- CHOCOOHOCTEH K OlIeHKEe BKJIaJa CBOEHW IMpeIMEeTHON o00JiacTM B pelleHue
9KOJIOTHYECKUX MPobIIeM U mpolieM 6e30MacHOCTH.

N3yuenmne kypca 0€30MacHOCTH XKHU3HENEATENbHOCTH MPU MOJArOTOBKE OakalaBpOB IO
TEXHUYECKHM HAINpPaBJICHUSAM TOATOTOBKUA U CICIHATBHOCTSM HANPABJICHO HAa MPHOOpETEHHE
cnenyromux komnerenuuit OK- 3, 7, 9; OIIK- 6.

2. B pe3yabTaTte 0CBOEHHS AUCHMIIIUHBI CTYAEHT I0JIKEH:

3HAMb:

- OCHOBHBIE TeXHOC(EpHBIE OITACHOCTH, UX CBOWCTBA M XapaKTEPUCTHKH;

- XapakTep BO3/ICHCTBUS BPEIHBIX U ONMACHBIX (DAKTOPOB Ha YETOBEKa U MPUPOTHYIO
Cpely, METOJAbl 3alllUThl OT HUX HIPUMEHUTENBHO K cdepe cBoe mnpodeccuoHaIbHON
JEATeLHOCTH

ymemy:

- UACHTH(UIIMPOBATH OCHOBHBIE OIIACHOCTH CPEJIbl OOMTaHHMSI YEIOBEKa;

- OILICHMBATh PUCK WX pEAIN3alliH, BBIOMPATh METOJbI 3AlIUThl OT OMACHOCTEH
NPUMEHUTETLHO K cdepe cBoel MpohecCHOHATbHON IESATETbHOCTH M CIIOCOObI 00ecreueHus
KOM(OPTHBIX YCIIOBHI KU3HEACATSIBHOCTH

enademsn:

- 3aKOHOJATEIHLHBIMI ¥ TIPABOBBIMH aKTaMH B 00JacTH OE30MACHOCTH M OXpaHbI
OKpYXaroleld cpepl, TpeOOBaHUSAMH K OE€30IMaCHOCTH TEXHUYECKUX PETIaMeHTOB B cdepe
po¢eCCUOHATBHON JeATETFHOCTH;

- croco0aMu M TEXHOJIOTHSIMH 3aIUTHI B YPE3BbIYAWHBIX CHTYAIIHSIX;

-IOHATUHHO-TEPMHHOJIOTHYECKUM aIllapaToM B 00J1acTH 0€301TacCHOCTH;

- HaBBIKAMHM  PAallMOHAIM3AIMKA NPO(PECCHOHATIBHON JESITENBHOCTH C  LEINbI0
obecrieyeHrs: 6€30MaCHOCTH U 3aIIUTHI OKPYKAIOIIEH CPebl.

3. KpaTkoe conep:xkaHue AU CHUILIMHBI.
1. Benenue B 6e3omacHocTb. OCHOBHBIE MOHSATHUS M ONpe/eeHus. be3onacHocTs u



ycToiiunBoe pasButhe. YenmoBek u TexHochepa. CTpykTypa TexHOC]Epbl M €€ OCHOBHBIX
KOMITOHEHTOB.COBPEMEHHOE COCTOSTHUE TeXHOC(HEPHI U TEXHOCHEPHOM O€30MaCHOCTH.

2. Nnentudukanus v BO3ACUCTBHE HA YETOBEKA BPEIHBIX M OMACHBIX (DaKTOpOB
Cpenbl OOUTaHUSI.

Knaccudukanuss HeraTUBHBIX (PAKTOpPOB cpeabl OOMTAaHUS dYeIoBEeKa. XHUMHYECKUE
HeratuBHbIEe (aKTOphl (BpeOHBIC BellecTBa). MexXaHMYEeCKHe W aKyCTUYECKHe KoJieOaHws,
BUOpauMss U IIyM. OJNEKTPOMAarHUTHbIE H3JIydeHUd U 1ois. MoHusupyroomue Hu3iydyeHue.
Onextpuueckuid Tok. OmnacHble Mexanuueckue (axtopsl. Ilpoueccel ropenus u
[10’KapOB3PbIBO- OIACHBIE CBOMCTBA BELIECTB U MaTeprasioB. CTaTUUECKOE 3JIEKTPUUECTBO.

3. 3amuTa 4YenoBeKa W Cpelbl OOMTaHUS OT BPEAHBIX M OMNAacHBIX (HaKTOPOB
MIPUPOJAHOTO, AHTPOTIOTE€HHOTO M TEXHOTEHHOTO MPOUCX0KICHUSI.

OcCHOBHbIE PUHIUIIBI 3aIIUTHI. 3alIUTa OT XUMUYECKUX U OMOJIOrMYECKUX HEraTHMBHBIX
¢akTopoB. 3ammra OT SHEPreTHMYECKHX BO3ACHCTBHHA W (u3mueckux mnojeil. ObecneueHue
0€30MacHOCTH CHCTEeM, paboTalolMX MOoJ JaBjeHHEeM. be30macHOCTh SKCIUTyaTaluu
TpYOOITPOBOJIOB B XMMHYECKOM ITPOMBIIIJIEHHOCTH. be3onacHas sKkcIuTyaTaus KOMIPECCOPOB.
AHanu3 ¥ OLEHUBAHUE TEXHOTEHHBIX U MPUPOIAHBIX PHUCKOB.

4. Obecneuenrie KOMGOPTHBIX YCIOBHU Il JKU3HU M JICATEIBHOCTH YEJIOBEKA.
[TonsTHe KOM(OPTHBIX WM ONTUMAIBHBIX YCIOBUM. MukpokiuMar nomemeHnii. OcBelieHne
U CBETOBAsI cpe/ia B IOMEIICHUU.

5. [lcuxodusmnonoruveckue u 3ProHOMHUECKUE OCHOBBI O€30MaCHOCTH.

[Icuxuueckue mporecchl, CBOMCTBA U COCTOSTHUS, BIUAIONINE HAa 6€30MacHOCTh. Busl 1
YCJIOBHS TPYAOBOM JIEATETLHOCTH. DPrOHOMHYECKHE OCHOBBI O€30MaCHOCTH.

6. Upe3BblyaiiHbIe CUTYallMy M METOIbI 3aIIUTHI B YCIOBUSIX X peaIn3aIliy.

O6mue ceenenus o YC. [Toxkap u B3pbIB. ABapuu HA XUMHUYECKH OMACHBIX 00BEKTaX.

Pagmanmonnsie  aBapum. [IpuOopbl  pagMallMOHHOW, XUMHUYECKOW pa3BEeAKH U
JO3UMETPUYECKOTO KOHTPOJs. UpesBblyailHble CHTyallid BOEHHOTO BpPEMEHHU. 3aluTa
HAceJICHWsT B YpE3BbIUAMHBIX CHUTyalUsX. YCTOMYMBOCTh (PYHKIMOHHUPOBAHUS OOBEKTOB
HSKOHOMMKH B UpPE3BbIUAHHBIX CUTYAIUX.

7. YrpaieHnue 0e30MacHOCThIO KU3HEACSITETbHOCTH.

3akoHO/ATENbHBIE M HOPMAaTHBHBIC IPABOBBIE OCHOBBI YIPABIEHHS 0€30MaCHOCTHIO
KHU3HEJCATSIIbHOCTH. DKOHOMHMYECKHE OCHOBBI YIpaBiieHHs Oe3omnacHocThio. CTpaxoBaHue
pucKOB. ['ocygapcTBeHHOE yIpaBlieHHuEe 0€30M1aCHOCTHIO.

4. O0beM y4eOHOM TN CIUTITHHBI

Buz yue6HOI paboThI B B
3a4ETHBIX aKaziem.
eIMHUIIAX qacax
OO01mas TpyA0eMKOCTh TUCIUTTUHBI 4 144
KonTakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,33 48
Jlexun 0,89 32

[IpakTrueckue 3aHATHS - -
JlaGopatopHblie pabOTHI 0,44 16
CamocrosiTeqbHas padora 1,67 60

KonrtaktHas camocTosiTenbHas pabora - -

[loaroroBka k 1abopatopHbIM paboTam 0,56 20

CamocTrosiTeTbHOE U3YUEHHUE Pa3/IesiOB JUCIUTIIIUHBI 1,11 40

Buabl koHTpOJIA:

JK3aMeH 1,0 36

KonrtakTHas paboTa — mpoMexyToyHasi aTTeCTalus 1,0 0,4

[ToaroroBka K 3K3aMeHy 35,6




Buja urorosoro KOHTPOJIA: IK3aMEH

Bun yue6Hoii paboTh B B
3aYETHBIX aCTpOH.
€IMHULIAX gacax
OO6m1as TpyA0€MKOCTh TUCIUIUIMHBI 4 108
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 1,33 36
Jlexkuun 0,89 24

[TpakTHdeckue 3aHATHS - -
JlaGopaTopHbie pabOThI 0,44 12
CamocTrosiTesibHast padora 1,67 45

KonTakTHast camocrositenbHas pabora - -

[ToaroroBka k maboparopHbIM paboTam 0,56 15

CaMOoCTOSITeNIbHOE U3YUEHUE PA3/ICIIOB UCIUTLIUHBI 1,11 30

Buabl KOHTpOJIS:

IK3aMeH 1,0 27
KonTakTHas paboTa — mpoMeKyTOUHas aTTECTAIIHS 1,0 0,3
[ToaroroBka K 3K3aMeHy 26,7
Bu nTOroBoro KOHTpOJIs: IK3aMeH

AHHOTaNuA padoyeil MPOrpaMMbl IMCHHUILIHHBI
«IIpoueccsl m annaparel xumMudeckoi Texnosorun» (b1.6.17)

1. Heas qucuunianHbl «lIpomeccsl n anmapaTsl XUMUYECKON TEXHOJIOTHI) — BMECTE
C IUCUUIUIMHAMU OOIEeH XUMUYECKOM TEXHOIOIUH, XUMUYECKUMHU IPOIlecCaMH M peaKTOpaMH
U JPYTUMH, CBSI3aTh OOIIEHAYYHYIO M OOIIEHHKEHEPHYIO MOATOTOBKY XMMHMKOB-TEXHOJIOTOB,
YTO HEOOXOJMMO MpPHU MOJrOTOBKE OakalaBpOB MO JaHHOMY HAINpaBJIEHUIO IS HAay4dyHO-
HCCIIEIOBATENbCKOM U MPAKTUYECKON pabOThI Ha MPEATIPUATHSAX.

2. W3yuenune TUCHMILIMHBI HAalIPaBIeHO Ha (JOPMUPOBAHHE U PA3BUTHE CIEAYIOIINX
KOMIIETCHIIWMN:

—  CIOCOOHOCTBIO M TOTOBHOCTBIO  HCHOJB30BaTh  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIMIUIAH B TpodeccruoHanbHoil nesrenpHoctr (OITK-1).

— TOTOBHOCTBIO MCIOJIb30BaTh 3HAHMUS O COBPEMEHHOW (hM3MUYECKOl KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHUU BEIIECTBA Ui IOHMMAHHUS
OKpyXaroriero mupa u sisneruii npuposi (OI1K-2).

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHMSI O CTPOEHHMM BEILECTBA, NMPUPOAE XUMUUYECKOU
CBSI3M B PA3IMYHBIX KJIacCcaX XUMHUYECKUX COCTMHEHUI /1711 IOHMMaHUs CBOMCTB MaTepHaioB U
MeXaHHM3Ma XUMHYECKHX TPOLIECCOB, MPOTEKAIOIINX B OKpyxatomeMm mupe (OI1K-3).

B PE3YIbTATC OCBOCHHUA OTUCHHUIIJIMHBL OGy‘IaIOH_II/II‘;ICH o mporpamMmme 6aKanaBp1/IaTa
JOJDKCH:

3HATDb:

— OCHOBBEI TGOpI/II/I HCpCHOC& I/IMHYJ'II)C&, TCIIJIa WU MAcCCBhI, HpI/IHHI/IHBI (bl/ISI/I'—IeCKOI‘O
MOJICJIUPOBAHUS MPOLIECCOB; OCHOBHBIE YPAaBHEHUS JBHXKCHMS >KUJKOCTEH; OCHOBBI TEOPUU
TeIUTOTIEpeIaui; OCHOBBI TEOPHH Maccollepeaud B CHCTEMaX CO CBOOOJIHOW M HEMOJABHKHOU
rpaHuiieil pazgena ¢as; TUIOBBIE MPOIECCHl XMMHUYECKONH TEXHOJOTMH, COOTBETCTBYIOIIHME
amnmapaThl U METO/bI X pacyeTa;



— MCTOAbI NOCTPOCHHUA OMIHNPHYCCKUX n TCOPCTUUCCKHUX
MOI[eHeﬁ XUMHKO-TCXHOJOTHYCCKUX IMPOLECCOB.

YMmern:

— ONpEAENSATh XapaKTep ABIXEHUS JKUIKOCTEH M Ta30B; OCHOBHbBIE XapaKTEPHCTHKH
MPOIIECCOB TEIIO- U MACCOIEPeau; PaCCUUTHIBATH ITapaMeTphl U BHIOMPATh anmnapaTypy s
KOHKPETHOTO TEXHOJIOTHYECKOT0 TIpoIecca;

— PpaccuuTHIBaTh OCHOBHBIC XAPAKTEPUCTUKH XHMHKO-TEXHOJIOTHYECKOTO IpoIiecca,
BBIOMPATH PALMOHAIBHYIO CXEMY.

Baaners:
— METOJaMH TEXHOJIOTUYECKUX PACUETOB OTICIBLHBIX Y3JIOB M JETaJCH XUMHUYECKOTO
000pyI0BaHUS;
— HaBBIKAaMH IIPOCKTHPOBAHUS THIIOBBIX allIapaTOB XUMHUECKOW MPOMBIIIIICHHOCTH;
— METOJaMH ONpEACICHHS palMOHABHBIX TEXHOJIOTUYECKUX PEKHMOB
paboTEIO00PYIOBAHUS.

3. O0beM IMCUUIJIMHBI M BUAbI Y4e0HOH PadoThI

Beero Cemectp
Bun yuebnoit paboTbl v Vi
3E Axan. 3E Axan. 3E Axan.
9. . q,
Ulpmpet  Sippposnmose: 10 | 360 5 180 5 180
JIACITUTUTUHBI
KonTakThas padora (KP) 0,88 32 0,44 16 0,44 16
Jlexuuu 0,44 16 0,22 8 0,22 8
[paktuueckue 3austus (I13) 0,44 16 0,22 8 0,22 8
CamocrosiTeqibHasi padoTa 8,62 310 4,31 155 4,31 155

CamMocTosTeNnbHOE H3yUCHUE Pa3IeTIOB
JIUCIUATIIIMHBI

8,62 310 4,31 155 4,31 155

Buabl koHTpOJIS:
JK3aMeH 0,5 18 0,25 9 0,25 9
KonTakTHas pabora - mpoMexyTouHas 0.8 0,01 0.4 0,01 0.4

Atrecranus 0,5
[loaroroBka k 3xK3aMeHy 17,2 0,24 8,6 0,24 8,6
Bujx MTOroBOro KOHTpOJIA: IK3aMeH JK3aMeH
Beero Cemectp
Bun yuebHoit paboThl v Vi
3E Acrtp. 3E Actp. 3E Actp.
q, q, q,
Dongn e 10 | 270 5 135 5 135

TUCHUIIINHBI
KonraktHass  pabora
—ayAUTOPHbIC 3AHATHA:

0,88 24 0,34 12 0,34 12

Jleximn 0,44 12 0,17 6 0,17 6

[pakTuueckue 3anstus (113) 0,44 12 0,17 6 0,17 6

CamocrosiTeqibHasi padoTa 8,62 | 2325 431 |116,25 | 4,31 |116,25

CaMOCTOATEIIbHOE U3yUCHHE Pa3/IesioB

P — 8,62 | 2325 431 |116,25 | 4,31 |116,25

Buabl kKoHTpOJIA:

JK3aMeH 0,5 135 0,25 6,75 0,25 6,75

§OHT3KTH3H padoTa - IpOMeKyTOYHAasI 0.6 0,01 0.3 0,01 0.3
TTecTaluus 0,5

IMoaroroBka Kk IK3aMeHy 12,9 0,24 6,45 0,24 6,45

By MTOroBOro KOHTpOJIA: JK3aMeH JK3aMeH

4. ConeprxaHue TUCHUIINHBI

Pa3nen 1. F'uapoanHaMuyecKkue mpouecchl U annaparbl XMMHYECKO# TEXHOJIOTHH.
1.1. Beenenue B nucuuminHy. OCHOBHBIEC NOHSTHS U ONIPEAEICHUS.




IIpenmer nmucnummmesl  «lIpomeccel W anmapaTsl  XMMHYECKOM — TEXHOJOTHH.
Knaccupukanus mponeccoB. HenpepelBHbIE W NEpUOIUYECKUE, CTALMOHAPHBIE U
HECTallMOHAPHbIE POLIECCHI.

OCHOBHBIE 3aKOHOMEPHOCTH IIPOLECCOB M OOIIME NPUHIMIBI pacyeTa anmnaparos
XUMHYECKON TEXHOJIOTHH.

Kunkoctu u razel. Knaccudukanus xuakocreid. MneanbHas xugakocts. KamnenbHble n
ynpyrue xuakoctu. Cuiel, IEHCTBYIOLIME B JKUIAKOCTH: MACCOBBIE M IIOBEPXHOCTHBIE.
HanpsikeHuns B )KUAKOCTSX UM ra3ax (TaHMeHIMaJIbHbIE U HOpMasbHbIe). CBOMCTBA JKUAKOCTEH.

Monens HenpepbIBHOI cpebl. [loHsATHE (PU3NYECKOro 3JeMEeHTapHOro 00BheMa.

1.2. OcHOBBI TEOPHUH MEPEHOCA.

OcCHOBBI TeOpuUM SBJICHHH IIEPEHOCA: AHAIU3 MEXAaHW3MOB, MOJCIUPOBAHUA H
pa3paboTku  OOOOIIEHHBIX  METOJOB  pacyeTra TUAPOMEXAHWYECKHX, TEIUIOBBIX U
MacCOOOMEHHBIX IpOLECCOB M amnmaparoB. DOEHOMEHONOIMYEeCKHE 3aKOHbl IepeHoca
UMIYyJIbCca, Macchl M DJHEPruu. MONEKYISpHBII M KOHBEKTHUBHBIA mepeHoc. OOmue
3aKOHOMEPHOCTH TUIPOAMHAMUKH, TEIUIONEpeNadd M Maccolepenadu. B3anmMocBsa3b 3THX
IIPOLIECCOB B IPOMBIIJICHHON anmnaparype. Ponb sBIeHuN IiepeHoca IIPU XUMHUYECKHUX
IIPEBPALICHUSIX.

MarepuanbHble U SHEpreTHueckue (TEIUIoBbIe) OajlaHChl, OIpPENEIeHUE MAacCCOBBIX
IIOTOKOB M JHEPreTHUYECKHUX 3aTpaT. YCIIOBHsS PaBHOBECHS M OIPEIEICHHE HaIpaBJICHUS
npoueccoB nepeHoca. OOWUMN BHUJ ypaBHEHHH CKOpPOCTHU MPOILIECCOB; JBHKYILUE CUJIBI U
KUHETHUYeCKUe KO3 UIMEHThI. JINMUTHpYIOLIUE CTaANN.

1.3. T'mapocraTuka.

Huddepenunanbuple ypaBHeHUs paBHOBecust Oisiepa. [lokosimasics >KHIKOCTh IOJ
neiictBueM cuilbl TskecTH. OCHOBHOE ypaBHEHHME TUApOCTaTHKU. [IpakTuueckue npuiioxeHus
OCHOBHOTI'O YPaBHEHMSI THIPOCTATHKH.

1.4. I'moponuHaMuka.

bananc cun mnpu  ABWKEHHMM  BSA3KOM  HEC)KMMAE€MOM  JKHIKOCTH. Y PAaBHEHHE
HEepa3pbIBHOCTH (CIUIOIIHOCTH) MOTOKA. Y paBHeHue HaBbe-CTOoKca 1 ero pU3n4ecKuii CMbICI.

[TogoOHoe mpeobpasoBanue ypaBHeHuss Haswe-Ctokca. be3pazMepHbie nepeMeHHbIE -
KPUTEPUH THAPOJUHAMUYECKOT0 noaoous (Dinepa, PeltHonbaca, @pyaa, roMOXpPOHHOCTH), UX
¢u3nYecKuil CMBICI; TapaMeTpHuecKue KpuTepuu. KputepuaipbHOoe ypaBHEHUE JIBUIKCHUS
BSA3KOH JKUIKOCTH.

VYpaBHeHue ABWXKEHUsA Oiyiepa. DHEPreTUYecKHil OajaHC CTAllMOHAPHOTO JBMKCHUS
UJealbHON KUIAKOCTU. YpaBHEHUE bepHyuM [ UACAIbHOM U pealnbHOM XKuIkocTtu. Ero
MIpaKTUYECKHE TMPUIIOKEHUs (ucTeueHue xkunakocteit, Tpyoka Iluto-Ilpannris). [TpuHummb
U3MEPEeHUsT CKOpOCTe M  pacXoJOB  JKUIKOCTH  JAPOCCENbHBIMU  HpubopamMu U
MTHEBMOMETpUYECKUMH TpyOkamu. OmpenieneHre pacxoa0B MPpU UCTEUEHUN KUAKOCTEH depes
OTBEPCTHS WJIN HACAJIKH.

I'mapoarHaMHUECKUe PeKUMBI IBUKEHUS )KUKOCTEH: TaMUHAPHBIN U TypOYJIEHTHBIH.

Yucno PeiiHompAca M €ro KpUTHUYECKHE 3HA4YEHHs. MeEXaHU3Mbl JIAMHUHAPHOTO U
TypOynenTHoro teueHuid. [lonsatue TypOynenTHocTu. IlpencraBnenus o ruApoIMHAMUYECKOM
MOTPaHUYHOM CJIO€ MPU TEYESHUH N0 TpyOaM M KaHajaM U MpU 0OTEKaHUU Tell.

Pacuer amamerpa TpyOONpOBOJOB M almaparToB; BBIOOP CKOPOCTEH MOTOKOB U
ONTUMAJILHOTO TUaMeTpa TPyOOIpOBOIOB.

Pacnpenenenue ckopocTeil o paguycy TpyObl HOCTOSSHHOTO CEUEHUs MPH JTaMUHAPHOM
CTallMOHAPHOM TEUEHUHU.

Teuenue B TpyOax u kaHanax. Onpenensomuil IonepeyHblii pa3Mep MoToKa B KaHajaax
MIPOU3BOJILHON (DOPMBI: THIPABIUYECKUHN PaInyC, SKBUBAJIEHTHBIN JUaMETP.

I'mppaBnuueckoe CONPOTHUBIEHUE NIPU TEUEHUH >KMJIKOCTEN U ra3oB. Pacuer morepp Ha
Tpenue (ypaBHenue Jlapcu-BeiicOaxa) m Ha MecTHble compoTuBieHHs. COOTHOIICHUS U
HOMOTpPaMMBbI Il pacdyeTra Kod(p@UIMEeHTa TpeHHs. 3aBUCHUMOCTH MEXAYy pPacxoioM U
nepenajgoM JaBiieHHs. Pacder Hamopa s NEepeMENICHUs KUIKOCTEH dYepe3 CHUCTEMY
TpyOOIPOBO/IOB U arIaparos.

1.5. [lepemenieHue KUAKOCTEH.

[lepemerienne >XKUAKOCTEH C MOMOIIBIO MAlllMH, MOBBIIIAIOMUX JaBiieHHe. OObeMHbIE
(mopIHEBbIE, POTALMOHHBIE U Ap.) U AUHAMUYecKue (LIeHTPOOEKHbIE, OCEBBIE U JIP.) HACOCHI.
OcHOBHBIE TapaMeTpbl pPadOThl THUAPABIWYECKHX MAIIWH: IPOU3BOAUTENBHOCTb, HAIop,
mortmHocTb, KIIJI.

Pacuer Hamopa u motpedisieMoil MOIITHOCTH; TO00P ABUTaTeNs K Hacocy. OnpeneneHue




JOITYCTUMOM BBICOTHI BCAChIBAHHUS. SIBIEHNE KaBUTALIMU U €TO MIPENOTBPALLEHUE.

OcobeHHOCTH Pa0OThI, COIMOCTaBICHHWE M OOJIACTH MPUMEHEHHs OCHOBHBIX THIIOB
HAacOCOB - IIEHTPOOEKHBIX, MOPIIHEBbIX (MIyHXKEpHbIX) U aAp. CBsA3b Hanopa, MOIIHOCTU U
KIIJl ¢ npou3BOIUTENBHOCTHIO (XapaKTepUCTUKU HacocoB). PaboTa HacocoB Ha ceTh M UX
BBIOOp; peryJinpoBaHUe IPOU3BOAUTEIIBHOCTH.

Pa3nea 2. TenJioBble nponeccsl ¥ anNaparbl XHMHYECKOH TeXHOJIOTHH.

2.1. OCHOBHBIE IOHATHS U ONPE/IEICHU B TEeIIIONepeiaye.

OCHOBHBIE TEIIOBBIE IPOLECCH B XMMUYECKOM TEXHOJIOTUHU: HATPEBAHKUE U OXJIAXKICHUE,
KOHJICHCALIMS I1apOB U UCIIAPEHUE KUJIKOCTEH.

CranuoHapHBIM ¥ HECTALIMOHAPHBIN NIEPEHOC TEIUIOTHI. TemMnepaTypHoOe 1oJie, IpaJucHT
TEMIIEPATYPhI U TEIUIOBOM MOTOK; TEIUIONEpeadya U TEII00TAa4Ya. TeMnepaTyponpoBOIHOCTb
— TEIUIOMHEPLIMOHHBIE CBOMCTBA CPEMBI.

2.2. IlepeHoc sHepruu B hopMe TEIIOTHL.

TemmoBoii OajlaHCc Kak 4YacTHBIM clydail sHeprermyeckoro Oamanca. OmnpeneneHue
TEIUIOBOM HArpy3KW ammapara Npud U3MEHEHHMM U 0e3 M3MEHEHHUs arperaTHoro COCTOSIHUS.
Pacxopn temonocurenen.

JuddepenunanbHoe ypaBHEHUE IepeHOca SHEpruv B (OpMe TEIUIOThI, YpPaBHEHUE
®ypbe-Kupxroda u TemIonpoBoAHOCTH.

CranuoHapHBI MEPEHOC TEIUIOTHl Yepe3 IUIOCKWE M LUIMHAPUYECKHE CTEHKH.
CoueTtaHue MEXaHU3MOB IIEPEHOCA TEIIOTHI (TEIIONPOBOIHOCTH, KOHBEKIMH, U3ITyUEHHS).

KoHBekTHBHBIA NEepeHOC TEeIuoThl. be3pasmepHsle nepeMeHHble — unciia Hyccenbra,
[lexne, Ilpanmarnsa, I'pacroda, Dypbe. Pacuer koddpduumreHToB TEmIOOTAAUN MPH
BBIHYKJICHHOU U €CTECTBEHHON KOHBEKIUU.

TennooOMeH nmpu M3MeHEHUM arperaTHoro cocrostHus. Konpencauus napos. ®opmyna
Hyccenbra. TermnooOMeH npyu KUIIEHUH.

PagnanTelii TeruionepeHoc. B3aumHoe wu3iydyeHue Ten. PaguaHTHO-KOHBEKTHBHBIN
IIEPEHOC TEIUIOTHI. PacyeT moTeph TEIUIOTHI annaparaMu B OKPYXKAIOIIYIO0 CPely M TEIJIOBOU
n3oisiuud. OCHOBHOE ypaBHEHHUE TEIUIONEPEIayn.

2.3. Tenionepeaya B HOBEPXHOCTHBIX TEIJIOOOMEHHUKAX.

Tennonepenaya B MOBEPXHOCTHBIX TEIUIOOOMEHHUKAX. AJIUTUBHOCTh TEPMHUECKUX
conpotuBieHuil. CpenHss JBUXKylas cuia Teronepenaud. OnpeneneHue  cpenHen
JBYOKYLIEW CHUIIBI B ammapaTax pa3iIu4HbIX KOHCTPYKIMH. B3auMHOe HalpaBiieHHE JBUKCHUS
TerioHocuTenei. PacueT moBepXHOCTH TEMJI00OMEHHHUKOB.

CrocoObl 1Mo/ABOAA W OTBOJA TEMJIOTHI B XMMHUYECKOM TexHoJoruu. TpeOoBaHwMs,
npenbsBiIsieMble K TermoHocuTensiM. OOorpeB BOASHBIM IapoM, BBICOKOTEMIIEPATYPHBIMU
OpPraHUYECKUMH TEIIOHOCUTENISIMU, TOTIOYHBIMU razamu. CrocoOsl 31ekTpooborpeBa. OTBOA
TEIIOThI BOJOH, BO3AYXOM U HU3KOTEMIEpAaTypHbIMU TEIIJIOHOCUTEISIMHU.

TennooOmMeHHble ammaparbl; WX Kiaccupukauus. OCHOBHBIE THIIBI MOBEPXHOCTHBIX
TEIUIOOOMEHHUKOB  (TpyOdaTble, MJacTUHYaThle, ammapaTsl C  [epeMEIINBaIOIINMU
ycrpoiictBamu M T.1.) CMecuTenbHble TEINIOOOMEHHUKU: TpaJupHU, KOHJEHCATOPbI
cMmeleHus. BpiOop onTHUManbHBIX KOHCTPYKIMH M YCJIOBUH 3KCIUTyaTallUd TETJIO0OMEHHBIX
anmnapatoB. OCHOBHBIE TE€H/ICHIIUN COBEPIIEHCTBOBAHUS TEINIOOOMEHHBIX aIlapaToB.

Pa3znen 3. Ilpouecchl M anmmapaTtbl pasjieJieHMsl TOMOT€HHBIX CHCTeM (OCHOBHbIE
Macco00OMeHHbIE MPOLECCHI).

3.1. OCHOBHBIC IOHATHS ¥ ONPECICHHS B Maccolepeaye.

Knaccudukammss mporeccoB maccooOmMeHa. OCHOBHBIE TIOHSATHS W ONPECIICHHS.
ITporneccrl co cBOOOIHOM U (PUKCUPOBAHHOM rpaHullel paszznena a3 u ¢ pasaessomeit gaspl
neperopokoit (MemOpaHnoii). Hocutenu u pacnpenensemsie BemecTBa. CrIocOObI BBIpAKEHUS
cocTaBa (a3.

OU3NKO-XUMUYECKHE OCHOBBI MAacCOOOMEHHBIX IpolieccoB. PaBHOBECHbIE YCIOBHUS U
OlpeJieieHue HalpaBlieHUs TepeHoca BemectBa w3 (assl B (dazy. Koadoumments
pacnpenenenus. [lonstue o Macconepenaue U MaccooTiaye.

KoHneHTpamonHoe mnose, rpaAMeHT KOHIIEHTPALUH, OOIIUI U yAeIbHbII MOTOK MacChl.
MonexymsipHas 1uddy3ust B KUIKOCTAX, ra3ax (apax) U TBEp/AbIX Telax.

3.2. MexaHU3MBI IepeHOCa MACCHI.

VYpaBHEHHE HEPA3PBIBHOCTH JUISl IBYXKOMIIOHEHTHOW CHCTEMBI.

JuddepennnanbHoe ypaBHEHHE KOHBEKTUBHOTO TIEPEHOCA MAacChl B OMHAPHBIX Cpefax.

Jnddy3noHHBIN TOrpaHUYHBINA CIIOW; TPOPHIN KOHIICHTPALUN U CKOPOCTEH B IOTOKAX.




Koadduuuentsr maccoornaun. OCHOBHBIE MOENBHBIE MPEICTABICHUA O MEXaHU3ME
MacCOOT/AAuH.

MopenupoBanrue KOHBEKTHBHOTO maccooomeHna. Uucna Hyccenbra, Ilexne, [lpanatis,
®dypbe U ap., UX (U3HUUECKUI CMBICI, aHAIOTUU C TEIJIOBBIM I10100MEM NMPUMEHUTEIBHO K
razam ¥ XuaKocTsaM. Pacuer koa¢hduiineHToB MaccooTiauM B anmnapaTax pa3IudHbIX TUIIOB IO
YPaBHEHUSM ¢ O€3pa3MEPHBIMU IIEPEMEHHBIMHU.

Maccomniepenaya. OcHOBHOe ypaBHeHHE Macconepeaadyud. COOTHOIIEHHUE MEXIY
Kod(QpHUIUEHTaMH  Maccolepeaud W MacCoOTHAaud, aATUTHBHOCTh  JU((Y3HOHHBIX
conpotuneHuil. utencudukamnus macconepenayu myTeM BO3ACHCTBUS HAa JIMMHUTHUPYIOLIYIO
CTaJIUIO.

BnusHue ycnoBuil (TemmepaTyphl, JAaBJICHUs, KOHIIEHTpalUil) Ha HalpaBicHUE
MaccorepeHoca Ha nmpumepax abcopOIu; MPUHIKUIBI BEIOOpa aOCOpOSHTOB.

3.3. ®a3oBO€ paBHOBECHE.

MatepuanbHblii OajlaHC HENPEPBIBHOIO YCTAHOBUBIIETOCS IpoLEcca MPU PA3IUYHBIX
croco0ax BBIPaKEHHsI COCTABOB (ha3 U MX pacxXo/I0B; YpaBHEHUS pabOUYMX JIMHUH.

[IpenenbHble  KOHIEHTPALMU  PACHPENEISEMOr0 KOMIIOHEHTa B  OTAAIOIIEd U
u3BieKaromen ¢azax s MPOTUBOTOYHBIX MPOIECCOB. MaKCHMMallbHO BO3MOJKHAsl CTEIEHb
M3BIICUYCHUS, MUHIMAJIbHBIN U ONTHUMAaIbHBIN pacxXo bl U3BJICKAIOMIEH (a3bl.

3.4. Metob! pacuéra pa3MepoB MaccCOOOMEHHBIX KOJIOHHBIX alaparoB.

Pacuer mnomepeuHoro ceueHus (AuameTrpa) KOJIOHHBI, MPEAENBHO JONyCTUMAas U
SKOHOMMYECKHU ONTHUMAaJIbHasi CKOPOCTHU CILUIOIIHOM (a3bl.

PanmonansHbIi BBIOOp B3aMMHOTO HAIlpPaBJICHUS JBHKEHUS (a3 U OpraHU3aluu MOTOKOB
B MaccOOOMEHHBIX anmnaparax. PacueT MaccOOOMEHHBIX MPOLIECCOB U aIapaToB ISl CUCTEM C
OJTHUM pachpenessieMbiM KOMIOHEHTOM. OCHOBBI pacueTa BBICOTBI ~MacCOOOMEHHBIX
anmnapaToB C HENPEPHIBHBIM U CTYNEHYAThIM KOHTAKTOM (a3. /[Ba OCHOBHBIX METOJla pacuera:
Ha OCHOBE KOd()(PUIIMEHTOB Maccomepenayr U Ha OCHOBE IMOHSTHS TEOPETUYECKOW CTYyNEeHU
pasnenenus. IloHsThe wmMcia €AMHUII MEPEHOCAa M BBICOTHI €IMHHULBI nepeHoca. daxTop
Maccomnepenauu. CpenHsisi JABIKYyIIas CHJIa Maccolepeiadd. BrusHue mpoaoibHOro
IEpEeMEIIMBAaHUsl Ha CPEAHION JBIXKYLIYI0 CcHily Macconepenauu. Ilpouenypa pacuera,
OCHOBaHHasi Ha 00beMHBIX K03 Puimentax Macconepenayu. ['paduyeckuil 1 aHaTUTUYECKUN
METO/Ibl pacuera.

Pacuer BBICOTBI MacCOOOMEHHBIX allllapaTOB CO CTYNEHYAaTbIM KOHTAKTOM (ha3.
OddexTuBHOCTH cTyneHn 10 Mapdpu. CBs3p uncna enuHuIl] rnepeHoca u joxkainbHoro KITJ]
cryneHn 1o Mpapdpu. UucieHHBIH pacdeT «OT CTYNEHH K CTYNEHH» U ero rpaduyeckas
MHTEpIpeTalysl ¢ UCIOJIb30BaHUEM «KUHETUYECKOW JMHUMY». YYeT CTPYKTYpbl NOTOKOB U
KIIZA Ttapenku. OcoOeHHOCTH pacyeTa TapenbyaTbIX KOJOHH Ha OCHOBE MOHATHUS
TeOpeTUdecKol Tapenku. Uncino nelCTBUTENbHBIX U TEOPETUYECKUX TapesloK. DPPEKTUBHOCTD
TapesKu.

PanmonanbHbIi BBIOOp B3aMMHOI'O HAaIIPaBJIEHUS JBMKEHUS (pa3 U OpraHu3aliy MOTOKOB
B MacCOOOMEHHBIX ammaparax.

3.5. A6copOrmst.

OOmpe NpUHIMIBI YCTPOMCTBA M KIIACCHU(PUKAIMS amnmapaTtoB JJIi MacCOOOMEHHBIX
MIPOLIECCOB B cucTemMax "ras(map)-kuakocts". OcoOEHHOCTH KOHCTPYKLUN abcopOepoB.

OcHOBHBIE THUIIBI W 0O0JIacTH TpUMEHEHUs1 abcopOepoB: HACAIOYHBIC M TapeibyaThie
KOJIOHHBI, amaparbl CO CIUIOUIHBIM U CEKIIMOHUPOBAHHBIM 0apOOTaKHBIM CIIOEM, aIlIapaThl C
JTUCTIEPTUPOBAHUEM JKHUKOCTH.

Cxembl aOCOpOLIMOHHO-IECOPOIIMOHHBIX YCTAHOBOK C BBIJCIIEHUEM H3BJICYEHHOTO
KOMIIOHEHTa U pereHepanueil abcopOeHTa (mecopOuuedl mpu MOBBIIIEHHON TemIepaType,
MOHMKEHUEM JIaBJICHHUS, OTAYBKOM MHEPTHBIM HOCUTEIIEM).

3.6. Juctrusanus. Pextndukarms.

Paznenenue auctusuianyei JKUAKAX TOMOTEHHBIX CMecel U CKMKEHHBIX Ta30B; 001acTu
MPUMEHEHHS U OCOOCHHOCTHU MPOBEICHHS MPOLIECCOB MPH Pa3IMYHOM JaBICHHH.

[TapoxuIKOCTHOE pAaBHOBECHE MJII CHCTEM C TOJHOM M OrPaHUYEHHOW B3aMMHOMN
pacTBOPUMOCTBIO W €r0  BIHMSHHE Ha BO3MOXHOCTb  pa3/ieJeHHs] KOMIIOHEHTOB
TUCTUUISIIMOHHBIMU MeToJaMU. PacueT paBHOBecHs ISl HealibHBIX OMHAPHBIX cMeceil.

IIpocras u ¢QpakimoHHas TEperoHka; MeperoHka c aeduermarueil. MarepuanbHbIH
OanaHC, pacyeT BbIXOJa MPOAYKTA U €r0 CPEJHETO COCTaBa MpU MeperoHke OMHApPHBIX CMECEH.
Cxembl ycTaHOBOK. TeruioBele OajlaHCBI M pacueT pPacxoJ0B TEIUIOHOCHUTENEH I ATHX
MIPOLIECCOB.




Pextuduxarus. OU3NKO-XUMUYECKUE OCHOBBI M OCOOCHHOCTH YCJIOBHH TPOBEIACHUS
nporeccoB. CXeMbl YCTaHOBOK [IJIi HEMPEPHIBHOM H TEPUOAMYECKOW PEKTHU(HUKAIIN
OuHapHBIX cMeceil. OCOOCHHOCTH YCTpPOWCTBa ammapaToB (HACAJOYHBIX M TapelbyaThX
KOJIOHH) U BBIOOpA PEXKMMOB MX pabOTHI pH peKTU(UKAKK (IT0 CpaBHEHUIO ¢ abcopOIuei).
OcobeHHOCTH yCTPOICTBa U BapHaHThI pabOoThI HcnapuTeneil u aedrerMaTopos.

MopnenupoBaHue U pacyeT MPOLECCOB W ammapaToB MPH HENPEPBHIBHON peKTU]UKAIIH
OunapHbIX cucteM. OCHOBBI YHCICHHOTO M Tpad)OoaHAIUTHYECKOTO METOM0B. MarepuanbHbIi
Oanmanc. PabGoune nuauu. OrnpenereHre MHHUMAajIbHOTO U pabodero (QIerMoBOro 4Yucia.
TemmoBoii OaaHC U pacyeT PacxoA0B TEIUIOHOCUTENEH. [IpUHIIUTIBI TEXHUKO-IKOHOMHYECKOM
ONTUMU3AIMMU TIPpH pacuere padoyero ¢uerMoBOoro 4ucia, pa3MepoB ammaparypsl Hu
sHepreTudeckux 3arpar. OCHOBBI pacueTa TapenbyaThiX M HACAJOYHBIX PEKTH(PHKAIMOHHBIX
KOJIOHH.

Pa3nea 4. Ilpouecchl M anmapartbl pa3jejieHUs] TeTePOreHHbIX chucTeM (OCHOBHBIE
THApoMexXaHu4yecKue Mpouecchbl).

4.1. Pa3zniesieHne TeTepOreHHbIX cucTeM. OCHOBHBIE NOHSITHS U METOJIbL.

Knaccuukanus >KUAKMX M Ta3oBbIX T'€TEPOTE€HHBIX CHCTEM: CYCHEH3UH, SMYJIbCHUH,
II€HBI, IIbIJIM, TyMaHbl. MaTepHuanbHbIi OajlaHC MPOLIECCOB Pa3/IEICHUS] FETEPOT€HHBIX CUCTEM.

Onenka 5((}eKTHBHOCTH W BBHIOOP ONTHMAJIBHBIX MPOIECCOB U AamIapaTroB s
pa3JeseHns FeTEPOreHHBIX CMECEH.

4.2. OCHOBBI TEOPUH OCAKICHHUSL.

Pa3nenenue >XKUAKMX M Ta3oBbIX CUCTEM B IoJie CHJI TskecTH. Pacuer ckopocrteit
CBOOOJHOI'O M CTECHEHHOI'O0 OCAX/IEHHUS TBEPAbIX YAaCTHIl IIapooOpa3HON M OTIMYHBIX OT Hee
(hopM B TI0JIE CHITBI TSDKECTH.

IIpoueccel oTCTauBaHus U YCTPOMCTBO alllapaToB pa3[elICHUs CYCIIEH3UH, SMYJIbCUN U
npuiel. Pacder moBepxXHOCTH OCAXACHUSA U IIPOU3BOAUTEIIBHOCTA OTCTOMHUKOB. Y CTPOMCTBO U
JeiCTBUE LIMKIIOHOB (IIPOCTHIX U OaTapeiHbIX ), THAPOLUKIOHOB.

4.3. TeueHue )KUIKOCTH Ye€Pe3 HEMOIBUIKHBIC 36PHHUCTBIC M MICEBI00KIDKEHHBIE CIIOU.

3HayeHue TUAPOJUHAMUKM 3E€PHUCTBIX CJIOEB B Ipoleccax (UIbTPOBaHUA, TEIUIO- U
MaccooOMeHa, TeTepOreHHOro karanu3a U Jp. OCHOBHBbIE XapaKTEPUCTUKH ITHX CIIOEB:
JUCIIEPCHOCTb, YJENbHAsl IOBEPXHOCTb, IOPO3HOCTb, AKBUBAJIEHTHBI JAMAMETP KaHAJIOB.
Pacuer ruzppaBIMuecKOro CONPOTUBIEHUS cJos. ['MapaBiInyYecKkoe CONMPOTHBIIEHUE CIIOEB
HacaJI0K MPOMBIIUIEHHBIX MAacCO- U TEIJIOOOMEHHBIX alnapaToB.

Pexxumpl TeueHUs TOTOKOB B HACAJOYHBIX KOJIOHHAX. ['MApaBiIMUecKoe COPOTUBIICHHE,
SBJICHUsSI TOJBUCAHMA, 3axJeOblBaHHWsS M UWHBEpCMU (a3 U pacyeT COOTBETCTBYIOLIUX

CKOpPOCTEH.
l'unponuHamMuka TCEBAOOKIDKEHHBIX (KUMAIMX) cioeB. OO0nacTe MpPUMEHEHHS
IICEBJOOXMKCHU . OcHOBHBIE XapaKTCPHUCTHUKU IICEBJOOXHMNKEHHOI'O COCTOsAHUA.

I'unpaBnuueckoe compotuBieHue. Pacder ckopocTel TMCEeBIOOXKIKEHUS U CBOOOJHOTO
BUTAHUS, BBICOTHI  TICEBJOOXKMXKEHHOTO  cjos.  OmHOpomHOe | HEOJHOPOAHOE
nceBaookmkeHne. OcoOEHHOCTH TICEBAOOKMKEHHS MOMUANCIEPCHBIX cioeB. [IHeBMO- u
THAPOTPAHCTIOPT 3€PHUCTHIX TBEPIBIX MATEPHAIIOB.

4.4, unbpTpoBaHHUE CYCIIEH3UI M OYKMCTKA I'a30B OT MbLIEH.

Crnenuduka MoBeIeHUs] OCAIKOB KaK 3€PHUCTBIX CIOEB: CXKUMAEMbIE M HEC)KUMAeMbIe
ocagkd. Buasl (UIBTPOBAIBHBIX MEpPeroposok. @DakTophl, BIUSIONIME HA CKOPOCThH
(bUIETpOBAHUS. OunbTpOBaHHE npu MOCTOSIHHOH CKOPOCTH (buIBTpOBAHUS.
DKCTepUMEHTAILHOE OIpe/ie]IeHHe KOHCTAaHT ypaBHeHHs ¢uibTpoBanus. Krnaccubukanus u
YCTPOWCTBO OCHOBHBIX THIIOB HEMPEPHIBHO M TEPUOJAMYECKH padoTaromux (UIBTPOB U

GUIBTPYIOMUX LHEHTPUYT.

AHHOTaNuA padoyeii MPOrpaMMbl IMCHUILIHHBI
«O0mas xummnuyeckasi texnosorusp» (b1.5.18)

1. Heap gucuuniauubl — GOpMUPOBAHNE 3HAHUN B 00JACTH pean3allud XUMHUKO-
TEXHOJIOTUYECKUX MPOLIECCOB C y4eTOM (PU3UKO-XUMHUYECKUX OCOOEHHOCTEH MPOTEKAIOLINX
peakuuii, BbIOOpa ONTHUMAJBHBIX YCIOBHUI peaIn3yeMbIX MpOIEecCcOB, BbIOOpa 3((PEeKTUBHBIX
PEaKTOpoB, MPUOOPETEHNS HABBIKOB B COCTABJICHUU MaTE€pHaJbHBIX U TEIUIOBHIX OalaHCOB, B
pacuere IpoLEecCOB U PEaKTOPOB HAa OCHOBE MATEMAaTUYECKOIO MOAEIUPOBAHMSA, MOTY4YEHUS
3HaHUI B 00JacTH Pa3pabOTKU IHEProcOEperaomux XUMHKO-TEXHOJOTHUECKUX CHUCTEM



(XTC), 6e30TXOAHBIX ¥ MAJIOOTXOHBIX TEXHOJIOTHI Ha MPUMEPE COBPEMEHHBIX MMPOU3BO/ICTB.

2. B pe3yabraTe wu3yYeHMsl AUCHMIUVIMHBI O0y4alouIuiicas 1O mporpamMmme
0akajaBpUAaTa 10JIKEeH:

Ob6nanaTh ciaenyomuMu 001menpodeccuoHaIbHbIM KOMIETCHIUSIMU:

— CIOCOOHOCTh U TOTOBHOCTh KCII0Ib30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUYHBIX JUCIHUILIMH B ipodeccuoHanbHoi nestenpaoct (OITK-1);

— TOTOBHOCTh HCIIOJIb30BAaTh 3HAHUS O COBPEMEHHOW (PU3MYECKON KapTHHE MHpA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUM BEIIECTBA JUIsi TMOHUMAaHUS
OKpY’KaroIiero Mupa u ssienuit npuposi (OI1K-2).

3HaTb:

— OCHOBBI TEOPUHU XUMHUYECKUX IIPOLIECCOB U PEAKTOPOB;

- METOOJIOTHIO HCCIIEN0BAaHUS B3aUMOECHCTBHUS XUMUYECKUX TIPEBPALLECHUN U
SIBJIGHUHTIEPEHOCa Ha BCEX MACIITAOHBIX YPOBHSIX;

— METOJMKY BbIOOpa peakTopa U pacyéTa mpoiiecca B HeMm;

— OCHOBHBIC PEaKIIMOHHBIC MTPOLIECCHI U PEAKTOPHI XUMHUYECKON U OMOTEXHOJIOTHH;

— OCHOBHbBIE MPUHIHUIIBI OPTaHU3AIMA XUMUYECKOTO POU3BOCTBA, €T0
UEePapXUUECKYIOCTPYKTYPY, METO/IbI OLIEHKH 3(PPEKTUBHOCTU MTPOU3BO/ICTBA;

— OCHOBHBIE XUMUYECKHE

MIPOU3BOJICTBA. Y METh:

— paccYMTaTh OCHOBHBIE XapaKTEPUCTUKH XUMUYECKOT0 MPOIECcca;

— BBIOpATh PAlMOHATBLHYIO CXEMY ITPOM3BOICTBA 3aIaHHOTO TPOJIYKTa;

— OLIEHUTh TEXHOJOTHYECKYIO 3 (HEeKTUBHOCTh MPOU3BOJCTBA;

— BBIOpaTh A (HEKTUBHBIN TUIT PEAKTOPA;

— IPOBECTH pacueT TEXHOJIOTUYECKUX MapaMeTPOB I 3aJaHHOTO MPOLIEeCCa;

— OTpeACTUTh MapaMeTpbl HAUTYYIIeH OPraHU3aI|H [IPOLIeCCa B XUMUYECKOM

peakTope.Bnaners:

— MeToZamMu aHau3a 3QpPEeKTUBHOCTH PabOTHI XUMUYIECKUX TTPOU3BOICTB;

— METOJIaMU pacueTa U aHaJlu3a MPOIIECCOB B XUMUYECKUX PEAKTOPaX, ONMPEICTICHH
TEXHOJIOTUYECKHX MTOKa3aTeNeH;

— METO/IaMH BBIOOpa XUMHUYECKUX PEAKTOPOB.

3. Kparkoe coep:xaHue THCHUTIMHBI:

Paznen 1. Xumnyeckasi TeXHOJIOTHS M XUMHYECKO€E MPOU3BOICTBO.

1.1. OcHoBHBIE OnIpe/e/ieHUs U MOJ0KEHUSI.

Xumudeckass TexHONOTHsI. OOBEKT XUMUYECKONH TEXHOJIOTUU. MeKOTpaciaeBol XapakTep
XUMUYECKON TEXHOJOTHHU. Pa3BUTHE XMMHYECKUX MPOU3BOJICTB U XUMUYECKON TEXHOJOTHUHU.
MecTo XMMHUYECKOM TEXHOJOTHH B TIPOMBIIUIEHHON cdepe W METOAOB XMMHUYECKOM
TEXHOJIOTHM B HEXUMHUYECKUX OTPACISAX MPOMBINUIEHHOCTH. CHCTEeMHBIM aHAM3 CIIOMKHBIX
CXEM U B3aUMOJIEUCTBHI 3JIEMEHTOB CXEMBbI — MOHATHE U coJiepkaHue MeTtona. Pusndeckoe u
MaTeMaTHYeCcKoe MOJEIIUPOBaHKUE, OINpEAEEeHUEe U OCHOBHBIE TMOHATHS, WX MECTO B
WHXEHEPHO-XUMHUYECKHX HCCIEeIOBAaHUSX U pa3paboTkax. MecTo W 3HauYe€HHWE HATYpHOTO U
BBIYMCIIMTENIBHOTO 3KcniepuMenTa. CoaeprkaHue U 3aJa4 yueOHOTo Kypca.

1.2. XumMu4YecKoe MPOou3BOIACTBO.

[TonsiTHE O XUMHUYECKOM MPOU3BOJACTBE. MHOTO(DYHKIIMOHAIIBHOCTE XHUMHYECKOTO
npousBojicTBa. OOIIas CTPyKTypa XUMHUYECKOTO MPOU3BOJACTBA. OCHOBHBIE MOJACUCTEMBI
XUMUYECKOTO TMpOou3BoJicTBA. OCHOBHBIE TEXHOJOTHYECKUE KOMIOHEHTHI XHWMHUYECKOTO
IIPOU3BOJICTBA.

KauecTBeHHBIE UM  KOJMYECTBEHHbIE IIOKa3aTeId XUMHUYECKOTO  IPOU3BOJICTBA!
TEXHOJIOTUYECKHE, SKOHOMHUYECKHE, SKCIUTyaTalluOHHBIE, COLUaIbHBIE.

1.3. CoipbeBblie pecypchbl, BOJAa ¥ JHEPTUsl B XHMHYECKOM MPOU3BOICTBE.

Knaccudukanus CbIpbeBBIX pPECYpCOB MO pa3IUYHBIM MpHU3HAKaM — (a3oBoMy
COCTOSIHMIO, TPOUCXOXKJIEHHUIO, HCTOYHHUKaM. MuHepalbHOE ChIpbe (pyAbl U TMOJE3HbIE
HCKOIIAa€MbI€), OPTaHUYECKOe MPUPOJHOE ChIphe (TOPIOYHE HCKOMAeMBbIE€), PACTUTEIHHOE W
KUBOTHOE CHIPhE, BTOPUYHOE CHIPhE — MX HCIOJIb30BaHUE M MyTH TepepadoTku. OCHOBHbBIE
crocoObl  mepBUYHOW  00pabOTKM  ChIpbsl  (OOoraimieHue, OYHCTKa, IOATOTOBKA K
TPaHCIIOPTUPOBKE U mepepadborke). [loHsATHE, CymIHOCTP U TpPHUMEPHl  YrIyOIeHUS
WCIOJIb30BaHUS ChIPhS, KOMOMHUPOBAHHUS TPOU3BOJCTB U KOMIUIEKCHOU NEepepabOTKH ChIPbSI.

3HaueHHEe W MCHOJIb30BaHUE BOJbl B XMMHYECKUX MPOU3BOACTBaX. MICTOUHMKHU BOJIBI.
TpeboBanus kK TEXHOIOTUYECKOU U OBITOBOM Bojie. [IpoMBIlIUIEHHAs TTOATOTOBKA BOABI U



METOABI €€ OYHMCTKHU OT HpHMCCCfI. OcHOBHEIE MCTOAbI KOHTPOJII Ka4ueCTBA BOJBI. OKOHOMHUSI
BOJOIIOTPEOICHHUS B IPOU3BOACTBE. BOJ00OOPOTHBIE CHCTEMBL.

Buapl W WCTOYHMKM DJHEPruMd B XHMHYECKOW MPOMBINIICHHOCTH. MacmTaobl
noTpeOieHnuss U CcrnocoObl YMEHBIICHHS SHepreTudyeckux 3arpar. CymHOCTh W MPHUMEpPHI
pereHepalii ¥ peKylnepaluud 5SHEPruU. DHEProTEeXHOJIOTHMYECKHe CHCTEeMbl. BTopuuHbie
SHEPreTUUECKUE PECYPCHI.

Pa3nen 2. Teopernueckue 0OCHOBBI XHMUYECKHUX MPOLECCOB U PEAKTOPOB.

2.1. OcHOBHBIE onpe/IeJIeHUs] U MOJI0KEHUS.

DU3HKO-XUMHUYECKUE 3aKOHOMEPHOCTH XUMHUYECKUX IIPEBPALLCHUN -
CTEXHOMETPUYECKUE, TEPMOAMHAMMYECKHE, KuHeTHdeckue. IlokasaTenmnm XHMMHYECKOro
IIpEBpallcHUsl —  CTENEHb  IIPEBpAllleHUs, BBIXOJA  IIPOAYKTa, HWHTErpajlbHas U

nuddepeHnanbHas CeIeKTUBHOCTH, CKOPOCTH PEAKIIMK U ITPEBPAIICHHs pEareHTOB.

2.2. XuMu4ecKue npoiuecchl.

Onpenenenue. Knaccudukanus XUMHYECKUX MPOLECCOB MO PA3IUYHBIM MPU3HAKAM —
XUMHUYECKUM (BHUJ XUMHUYECKOM pEaKIUH, TEPMOJMHAMUYECKHE XapaKTEPUCTUKH, CXeMa
MpeBpanieHuii) 1 pa3oBbIM (YUCIIO M arperaTHoe COCTosHuE (a3).

I'omorenHslit xumuueckuil npouecc. OnpeneneHue U npuMepsl. BiusHue XuMU4eCKUX
MIPU3HAKOB M YCJIOBUH MPOTEKAHUS Mpolecca Ha ero nokasarenu. CriocoOsl HHTeHCH(pUKALUK.

[lonsTre onTuManbHbIX TeMmieparyp. OnTuManbHbIE TEMIEPATyphl s 00paTHUMbIX U
HEOoOpaTUMBIX SK30- U SHIOTEPMUUECKUX PEAKIIHII.

I'eteporeHHbIl (HEKaTATUTUYECKHI) XUMUYecKuil npouecc. OnpeneneHue U MpUMEpHL.
CrpykTypa mporecca u ero cocrapisitoutue (crtaauu). Habmrogaemass CKOpOCTh XMMUYECKOTO
npeBpatieHus. O0nactu (peKUMBbI) IPOTEKAHUS MpoIlecca, IUMUTUPYIOIAs CTaIUs.

I'eteporenHslii xuMHUYeCKHil mporecc 'ra3 (kuakocts) - TBepmoe". OOocHOBaHHE,
MIOCTPOCHHE ¥ aHalW3 MaTeMaTH4ecKol MoJeldu JUis peakiuil ropeHus (Monesb
"cxuMaroniascs cgepa’) U TOMOXUMHUYECKOW (MOZens "¢ HEeB3aUMOJCHCTBYIOIIUM siapoM").
Habmtonaemasi cCKOpoCTh MpeBpallieHus, BpeMs MPEBpalleHUus] U MyTH MUHTEHCU(UKAINU IS
Pa3IMYHBIX 00IaCTeH MPOTEKAHMSI ITPOIECcCa.

I'ereporennpiii XxuMudeckuil mpouecc '"raz (KMIKOCTh) - KUAKOCTh". OOOCHOBaHUE,
[IOCTPOCHHE M aHalIM3 MareMaTuueckod mojenu. HaOmromaemasi CKOpOCTh NpeBpallleHus: U
obactu mpoTekanus nponecca. [lyTu nHTeHCupUKauu s pa3IundHbIX PEKUMOB MpoIiecca.

Karanutuuecknii npouecc. Onpeznenenue, kinaccuduxanus, npumepsl. ['eTeporeHHsbIi
KaTalu3 Ha TBepJoM Karanuzarope. OOOCHOBaHME, MOCTPOCHHE U aHAJIU3 MaTeMaTHYeCKOil
MOJIETIM Ha KaTaJIUTUYECKOH MOBEPXHOCTHU U B MOPHUCTOM 3epHE KaranuzaTopa. Habmonaemas
CKOpPOCTh TpeBpalleHuss M objacTu mpoTekaHus mnpouecca. CTeneHb HUCMOIb30BAHUS
BHyTpeHHel noBepxHocTH. [lyTu nHTeHCuUKaluy KaTaTuTHUYECKUX MPOLIECCOB.

2.3. XuUMHYecKue peakTophbl.

OnpeneneHne W Ha3HAYEHME XMMMUYECKOTO peakTopa. PeakTopbl B XMMHUYECKHX H
HEXMMMUYECKUX OTpacisX MNpoMblIuieHHOCTH. OO030p THUIIOB XHMHUYECKUX PEaKTOpPOB, HX
CTPYKTYpHBIE 3JI€MEHTHl (peakIMOHHas 30Ha, YCTPOWCTBAa BBOJAAa M BBIBOJAA, CMEIIEHUS,
paszesieHns U paclpeesieHus MOTOKOB, TEIJI0O0OMEHHBIE 3JIEMEHThI), OCHOBHBIE MPOLIECCHI U
SIBJICHUSI B HUX.

CucremaTu3aius MpoleccoB B XMMHUYECKOM pEaKTOpe MO MaclmTady MX NpPOTEKaHUS:
XUMHUUECKas peaklMs, XMMHYECKHUH TMpolecC B DJIEMEHTAapHOM O00beMe, TMpoILEecChl B
PEaKIMOHHOM 3JIEMEHTE U B PEAKTOPE B LIEJIOM, UX B3aHUMOCBS3b U HEpapXUUECKasl CTPYKTypa
MaTeMaTHYeCcKOl MoJielH mpoliecca B peaktope. [Ipumepsl mpoiieccoB B pa3iIUyHBIX BUAAX
XUMHUYECKHUX PEAKTOPOB.

Krnaccudukanus npoueccoB B peakTopax Mo pa3IudHbIM MIPU3HAKAM - BUJl XUMHUYECKOTO
mpolecca, OpraHu3alusi MOTOKOB PEAareHTOB (CXeMa JBM)KEHHUS PEreHTOB Yepe3 pPeakTop,
CTPYKTypa MOTOKOB B PEaKIIMOHHOW 30HE), OpraHU3alusl TEIUIOBBIX MOTOKOB (TEIIOBOU
PEeXUM, cXxeMa Teraoo0MeHa), CTallMOHAPHOCTh MpoIiecca.

O6ocHOBaHME M TIOCTPOCHHE MAaTeMaTHYeCKOM MOJenu Tmpolecca B peakTopax
Pa3IMYHOrO TUIA KaK CUCTEMBbl YpaBHEHHUI MaTepHaJIbHOIO U TEIUIOBOrO OalaHCOB Ha OCHOBE
JaHHBIX O CTPYKTYpe MOTOKA, XUMHUYECKHX IpEBpAIllEHUsX, SBJICHHUSIX IepeHoca Teria M
BEIIeCTBA M MX B3auMojeicTBuM. CucrtemMaTH3alMs M KiacCU(UKAIUS MaTeMaTHYEeCKUX
MOJIeJIeH MPOIIECCOB B peaKTOpax.

N3oTepMuueckue mporecchl B XMMHUECKOM peakTope. BinsHue CTpyKTypbl MOTOKA
(ugearbHOE CMEIIEHHE M BBITECHEHHUE), CTAallMOHAPHOCTH Tpouecca (MPOTOYHBIA U
MEepUOINYECKHIT), TapaMeTPOB U YCIOBUN MpPOTEKaHUs Ipoliecca (TeMIeparypa,



KOHIIEHTpalUs, aBjeHHe, 00beM pPEaKlMOHHOW 30HBI, BpeMs), BUAA XUMHUYECKON peaKInu
(mpoctass W clnoXkHas, oOparmmas W HeoOpatumas) W €€ TMapaMeTpoB Ha MpodUIu
KOHIIEHTpALUi U MOKa3aTeIu MpoLecca B peakTope (CTENeHb IPEBPALEHUS, BBIXO MPOAYKTa,
CEeJIEKTUBHOCTh mpouecca). OcHOBbI pacueTa mnpomecca B peaktope. ComocraBieHHe
3¢ (HEKTUBHOCTH MPOIECCOB B PEAKTOPAX, OMMCHIBAEMBIX MOAEISAMH HICaTbHOTO CMEUICHUS U
BBITECHEHUS.

Heuzorepmuueckue npoueccsl B XMMHMUYECKHUX peakTopax. OpraHuszanusi TEIUIOBBIX
IIOTOKOB U PEKMMOB B XUMHUYECKUX peakTopax. Pacnpenenenue temneparypbl, KOHLIEHTPALUN
U CTEIEHW INPEBpAIECHUS B PEAKTOPE B pEXUMaxX MJICANbHOIO CMEUIEHHMS] M BBITECHEHUS,
anuadaTM4eckoM M C TeriooOMmeHoMm. CBs3b TemmepaTypbl M CTEIEHH MpEeBpalICHUs B
annabatuyeckoM mporecce. ComocraBiaeHHE € HM30TEPMUYECKUM pexuMoM. Yucio u
YCTOMYMBOCTh CTALIMOHAPHBIX PEXKUMOB B PEaKTOPaX UJI€aJbHOIO CMELLIECHHUS.

2.4. IlpoMbllLIeHHbIe XUMHYECKHE PEAKTOPbI.

Ha xoHKpeTHBIX IpuMepax MPEAMETHO PacCMaTPHUBAIOTCS MPOMBILIIEHHBIE PEAKTOPbI
JUI TNIPOBEJICHUS TOMOTEHHBIX, TE€TEPOr€HHbIX W KATAJIUTHUYECKUX IPOLECCOB — THIIbI
pPEaKTOpoOB, KOHCTPYKTHUBHBIE XapaKTEPUCTUKM U  OCOOCHHOCTH pexXHuMa, obiactu
HCII0JIb30BaHUS.

Pa3nea 3. Xumuveckoe Npon3BOACTBO, KAK XMMHKO-TEXHOJIOTHYECKAsA cCUCTeMa.

3.1. CTpyKTypa U onMcaHHe XMMHKO-TeXHOJIOrH4eCcKOoil CHCTeMBbl.

XuMu4eckoe MPOM3BOACTBO KaK XMUMHUKO-TexHosoruueckas cucrema (XTC). Ilonstue
cucteMbl M XTC. CocraB XTC: »3neMeHTBH, CBA3HM, NOoacucTeMbl. OiaemeHThl XTC,
KJaccuduKalus 1o BUAY MPOLECCOB U Ha3HauUeHUIo. TexHonornueckue cBa3u aeMeHToB X TC
(motokm). IlocmemoBaTenbHas, MapajuieNbHas, pPa3BETBICHHAS, ITOCIIEAOBATEILHO-00BOIHAS
(6aitmmac), oOpaTHas (PELMKI) TEXHOJIOTMYECKUE CBSA3HU. MIX cXeMbl 1 Ha3HAUYCHHUE.

Omnucanue XTC. Buner mogeneit XTC - onucarensHble U rpaduueckue. OnucaTenbHbe
MOJENM - XHMHYecKas cXeMa M MaremMaThdeckas Mojaenb. [paduueckue wmomenu -
(GyHKIMOHATBHAS, TEXHOJOTUYECKAs, CTPYKTypHass W Jpyrue (CHenHalbHBIE) CXEMBI.
Ha3nauenue, npuMeHeHNE U B3aUMOCBSA3b MOJIEIIEH.

3.2. Anamm3 XTC.

[lonsitue, 3amaun u pesynbTaThl ananmza XTC - cocrosaue XTC, maTepuanbHbId U
TEIJIOBOM OallaHChl, TOKA3aTeIN XMMUYECKOTO ITPOU3BOJICTBA.

Cgoiictea XTC Kkak CHCTEMBI: B3aWMOCBSI3aHHOCTh PEXHMOB JJIEMEHTOB, pa3linyue
ONTUMAJIBHOCTU DJJIEMEHTa OAWHOYHOIO M B CHCTEME, YCTOWYMBOCTb M CYLIECTBOBAHME
CTallMOHAPHBIX PEKHUMOB H JIp.

MartepuanpHplii W TerIOBOM OamaHCchl. MeTronMka COCTaBIeHHS W pacuera
MaTepuaiIbHbIX U TerioBbiX OanancoB XTC u ee nmoacucreM. OcoOeHHOCTH pacuera OanaHCoOB
B CXeMax ¢ perukiaoM. @opmbl IpeaCcTaBIeHUs 0anaHCoB (TaOIUIIbI, TUATPAMMBI U Jp.).

MatepuanbHbplii  OajslaHC  AJi1  MacCOOOMEHHBIX M pPEaKLIHMOHHBIX  3JIEMEHTOB.
Vcnonb30oBaHue CTEXHMOMETPHUUECKUX, TEPMOJMHAMMUYECKMX U MEX(a3HbIX OaJaHCOBBIX
cooTHomeHnH. CTeneHb NCIOJIb30BaHNUs ChIPhEBBIX PECYPCOB.

OHTaNbIUMHBIN, SHEPreTHYECKUM (IO MOJIHOM 3HEPrun) U dKCepreTuyeckuil OamaHchl U
KIIZI. Ix comocraBnenue u ucnoiib3oBanue B anainuze XTC.

3.3. Cunre3 XTC.

ITonatne u 3amaum cuHte3a XTC. OcHoBHble dTambl paspabotku XTC. Pomb
MaTEMaTHYECKUX U 3BPUCTUYECKUX METOJIOB.

OcHoBHble KoHUenuuu npu cuHTe3e XTC: MONHOE UCHOJIb30BaHUE CBHIPBEBBIX H
SHEPreTUYECKUX  PECypcoB, MHHHUMHU3AIMS  OTXOJOB, ONTHUMAIbHOE  HCIOJIb30BAaHUE
anmapatypsl. VX cozpepkanue u crnocoObl peanuzanuu. KoMOMHUpOBaHHBIE MPOU3BOJICTBA,
COBMEILEHHBIE MPOILIECChl, BTOPUYHBIE SHEPreTUUYECKHE PECypChl, IHEPrOTEXHOJIOTUYECKUE
cucrteMsl, nepectpanBaemble XTC, 3aMKHYTbIE, MAJIOOTXOIHbIE IPOM3BOJACTBA - UX IOHATHS,
0COOEHHOCTH U NPUMEHEHHUE.

OnHOpO/HBIE TEXHOJOTMYECKHE CXEMBI: CHUCTeMa pEeKyNepaTUBHOIO TEII00OMEeHa,
CUCTEeMa pa3/IelIeHnss MHOTOKOMIIOHEHTHOM cMecH, cucteMa peakTopoB. OCHOBBI MOCTPOEHUS
UX ONTHUMAJILHON CTPYKTYpbI

Paznen 4. [IpoMbllieHHbIE XUMUYeCKHE NTPOU3BOICTBA.

XHUMHUYECKHE TPOU3BOJCTBA PACCMATPUBAIOTCS NIPEIMETHO KaK peanu3alus U3y4EeHHBIX
TEOPETUUECKUX OCHOB XUMHUKO-TEXHOJOTHYECKUX mporeccoB U XTC, KOHIENIUA MOCTPOEHUS
Bbicok03(pexkTrBHOM XTC. OCHOBHOH akIeHT nenaercs Ha (PU3MKO-XMMHYECKHE OCHOBBI
KOHLIETIINK TTOCTPOCHUSI TEXHOJIOTMYECKOW CXEMbI IPOU3BOACTBA M €r0 MOACUCTEM.



[IpousBoacTBo cepHor KucnoThl. IIponsBoacTBo ammuaka. IIpon3BoaCTBO a30THOM KUCIIOTHI.
IIponsBoacTBO cTHpOIIA.

Pa3znen 5. CoBpeMeHHbI€ TeHIEHIIUN B PA3BUTHH XUMHUYECKOI TEXHOJIOTHH.

Tekymiee cOCTOSIHME XUMUYECKON MPOMBIIIJIEHHOCTH B MUPE U TEHACHIIUU €€ Pa3BUTHUA.
[lepcnekTrBHBIE  MCTOYHUKH  CbIpbsi W dHeprud.  Kiactepuzauusi  XMMHYECKOM
npoMbliieHHOCTH. CoBMEIIeHHbIE MTpoLecchl. [ mOKue u nepecTpanBaeMble TEXHOJIOTHUYECKUE
cxeMbl. HOBblE XMMHKO-TEXHOJIOTHMYECKHE MPOIECCHl M CHOCOOBI MONyYeHUs MPOIYKTOB.
Hanorexnomorus.

4, O0béM yueOHOM JUCIUIJIMHBI:

By yueOHo# paboTh 3E Axap. 4.

OO0masi Tpy10eMKOCTh TUCHUILINHBI 6 216
KonTakTHas pa6oTa — ayIUTOPHbIE 3aHATHUS: 2,67 80
Jlexuun 0,89 32
[Ipaktrueckue 3ausatus (I13) 0,89 32
Jlaboparopusie padoTs (JIP) 0,89 32
CamocrosiTesibHAs padoTa 2,33 84
CamocTosTeIbHOE U3yUeHNE PA3/IEIIOB TUCIUTIIUHBI 2,33 84
Buja koHTpOJS:

JK3aMeH 1 36
KonTakTHas paboTa — mpoMexyTOoUHas aTTeCTalus 0,01 0,4
[ToaroroBka K sK3aMeHY 0,99 35,6

Bun yuebHoit pabotbl 3E Actp. 4.

O01mas Tpy10eMKOCTb JHCHUIINHBI 6 162
KonrTakTHasi padoTa — ay1uTOpPHbIE 3aHATHS: 2,22 60
Jlexun 0,89 24
[Tpaktuueckue 3anstus (I13) 0,89 24
Jlaboparopusie padots (JIP) 0,89 24
CamocrosiTesibHAs padoTa 2,33 63
CamocTosATenbHOE U3YUEHHE PA3/ICIOB IUCIUTLTHHBI 2,33 63
Bua konrposs:

JK3aMeH 1 27
KonTtakTHas paboTa — MpOMEKyTOUHas aTTeCTalus 0,01 0,3
[ToaroroBka K 3K3aMeHy 0,99 26,7

AHHOTanus padoyeil NPOrpaMMbl JUCHHUTIIUHBI
«Cucrembl ynpaBJjieHHs XUMHKO-TeXHOJIOrn4eckumn npoueccamm» (b1.65.19)

1. Heab aucuumiInHbl — 1aTh 0a30Bble 3HAHMS MO TEOPUM CHCTEM YIPABJICHUS
XUMHKO- TexHojorndyeckumu mnpoueccamu (CY XTII), npuBUTh HAaBBIKM U yMEHUS aHAJIM3a
corictB XTII, kak OOBEKTOB yINpaBleHUS U NPAKTUYECKOTO NPUMEHEHUS TEXHUYECKHUX
CPEICTB yIpaBJICHHUS.

2. B pesyabrare H3y4YeHHMs JMCHUILIMHBI O0y4YAalOUIWHCHA MO Nporpamme
0akajiaBpuaTa J0JI/KEeH:

Obaadoams CIeAyOIUMU 00uenpoheccuonanbHbIMu KOMICTCHIIUSIMHU:

- CIOCOOHOCTh M TOTOBHOCTH HCIOJIB30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX IUCIUIUIMH B ipodeccronanbhoi nesrensHocTr (OITK-1).

3nams:

— OCHOBHBIE TIOHATHS TEOPUH YIIPABICHUS;

— CTaTUYECKHUE U IMHAMHUYECKUE XapaKTePUCTUKH OOBEKTOB yIIpaBICHHUS;

— OCHOBHBIE BHUJIbl CHCTEMaBTOMATUYECKOTO ynpasienuss (CAY)wu

3aKOHBIPETYIHPOBAHUS;

— TunoBble CAY B XUMHUYECKON MPOMBILIUIEHHOCTH;

— METOJbI ¥ CPEACTBA U3MEPEHNUSI OCHOBHBIX TEXHOJOTMYECKUX [1aPAMETPOB;

— yctoitunBocth CAY;




- OCHOBHBIE MOHSITHUS 0 HenmuHenHbIx CAY, peneiHbIx

CHCTEMaX, JIOTUYECKUXAJTOPUTMAX YIIpaBiICHUS, aJalTUBHBIX U ONTHMATbHBIX
CUCTEMax YyIpaBJICHUS.
Ymems:

— OIIPEACIATh OCHOBHBIE CTaTUYECKME U JTUHAMHUYECKHE XAPAKTEPUCTUKH
00BEKTOBYIIPABIICHUS;

— BBIOMpATh PALMOHATBHYIO CUCTEMY PETYJIHMPOBAHUS TEXHOJIOIMYECKOTO IPOIIecca;

— OlleHUBaTh ycToiunBOCTh CAY;

— BBIOMpATh KOHKPETHBIE TUIIBI IPUOOPOB JuIst quarHocTuky X TIT.

Braoemy:

— METOJIaMU TEOPUH aBTOMAaTUYECKOTO PETYIUPOBAHUS, OPTaHU3ALUN U pacuéTa
CUCTEMOIITUMAJIBHOTO YIIPABICHUS IPOLECCAMH XUMUYECKON TEXHOJIOTHH.

3. Kparkoe coep:xaHue TMCHUTIMHBI:

Pazpen 1. OcHOBHBbIe TIOHATHS YNPaBJIECHHS XMMHKO-TEXHOJOIMYECKUMH
npoueccamu.

3HaueHue aBTOMATUYECKOTO YIPABICHUS Ul Pa3BUTHSI XUMUYECKON IIPOMBILIUIEHHOCTH.
OcoOeHHOCTH ~ yIpaBJIEHUS XUMHUYECKUM MPEANPHUATHEM U XHUMHUKO-TEXHOJOTHYECKUM
nporeccoM. TexXHUKO-dKOHOMHUYECKUH 3(deKkT BHeApeHHSs aBTOMAaTH3MPOBAHHBIX CHUCTEM
ynpapieHus. Ponp cuctem ympaBieHuss B oOecneueHHMM O€30MacHOCTH XMMHUYECKOIo
IIPOM3BOJICTBA U OXpaHbl OKpyxarwomed cpeabl. OCHOBHbIE TEPMHUHBI W ONPEIEIICHUS.
Wepapxust ympasnenus. OcCHOBHble MNpUHIMIIBI ynpaBieHus. Kiaccudukanus cucrem
ynpasneHus OynkunonanbHas ctpykrypa CAY. [lokazarenu kauecTBa yrnpaBiaeHUs.

Pa3nea 2. OcHOBBI TeOPHH ABTOMATHYECKOI0 YIIPaBJIeHHUS.

Maremarnueckue mogenu CAY. Jlunamuueckue xapakrepuctuku CAY. Mcnons3oBanue
oIepaloHHOro ucuucienus Ui ananuza CAY. Tunosble 1uHaMu4eckue 3BeHbs. Bpemenuble
U YacCTOTHbIE XapaKTEPUCTUKU. OKBUBAJIECHTHbIE MPeoOpa3oBaHUS CTPYKTYPHBIX CXEM.
YcroitunBocth muHEHHBIX CAY ¢ 00partHoii cBs3pr0. Kiaccudukanus u OCHOBHBIE CBOICTBa
00BEKTOB yIpaBieHUs. MeToabl onpezeneHuss CBOMCTB 00BEKTOB ympaBieHUs. OCHOBHbIE
3aKOHBl PEryJIupOBaHMs. PerynsTopsl Ha OCHOBE HCKYCCTBEHHBIX HEHWPOHHBIX CETEH.
[MudpoBele u poOacTHbE CUCTEMbl YyIpaBieHHs. BbpiOop 3akoHa peryaupoBaHus U
ONpeIETICHUE ONITUMAIIBHBIX ITAPAMETPOB HACTPONKH IPOMBIIIJIEHHBIX PETYIISATOPOB.

Pa3znean 3. U3mepeHne TeXHOJIOTHYECKHX NMapaMeTPOB XMMHMKO-TEXHOJOTHYECKOIo
npoiecca.

l'ocynapcTBeHHass cuctemMa MPOMBIIIJIEHHBIX NPHOOPOB U CPEACTB aBTOMATHU3AIUH.
OcCHOBHBIE TEpMUHBI M ONpENENEHUs MeTpojoruu. Meronsl wusmepeHuid. Cpexactsa
U3MEPUTEIIBHON TEXHUKHM, HX CTaTUYECKHE W JUHAMH4YecKHe CcBoicTBa. IlorpemHoctn
nu3Mepenuit. CriocoObl nepegauu nHpopMaMu Ha paccTossHue. OpraHu3anus IUCTaHIMOHHON
muarHoctTukn  XTII. M3MmepeHne OCHOBHBIX TEXHOJOTMUYECKHMX I1apaMEeTPOB: JIaBJICHHS,
TEMIIEPATypbl, pPaCX0Ja U KOJIMYECTBA, YPOBHS KUIAKOCTU U CBIIYYMX MaTE€pUaoOB, COCTaBa U
(U3UKO-XMMHUYECKHUX CBOWCTB BEIIECTB.

Paznen 4. OcHOBbI NPOEKTHPOBAHMSA AaBTOMATHYECKMX CHCTeM YIpaBJeHHA
XHMHKO-TEXHOJOrHYEeCKUMHU MPOLEeCCAMHU.

Ocobennoctu ympasienuss XTII. PerynupoBaHue OCHOBHBIX TEXHOJOTHYECKHX
[IapaMeTpoB: pacxoia, AaBJICHUs, TeMmrepaTypsl, ypoBHs, pH. Texuuueckue cpencrsa CAY.
OCHOBHBIE DPa3HOBHUJHOCTH YIPABJISIOIUX YCTPOWCTB. THINBI, XapakKTEPUCTUKU U PacCyET
VCTIOJTHUTENIbHBIX MEXaHU3MOB U PETYIUPYIOUINX opranoB. OdopMiieHrne MPOEKTHOTO 3a/1aHuUs
Ha aBTOMAaTHU3AlMIO TEXHOJOTMYECKOro Ipolecca. BpiOop Touek H3MepeHHs, KOHTPOJS,
YIPaBISEMBIX IapaMETpPOB U YHPaBIAOIMX Bo3aeicTBuil. CTaHAapTel M yCIOBHBIE
o0o3HaueHus st texHoiornuecknx cxeMm. OcuoBHbIe cBegeHnss 00 ACY TII B xuMuueckon
npoMbiiieHHocT. [Ipumepsr ACY TII B XumMuueckoi IpoMBIIIEHHOCTH. OCHOBHBIE BBIBOJIBI
o kypcy. CoBpemennbie TeHaeHIuu B pa3sutun CY XTII.

4. O0bEM yueOHOI TUCHUTTHHBI:

Bun yuebHoit paboTbl 3E Akan. 4.
OO01ast TPy10eMKOCTb AHCHMIIJIUHBI 5 180
KonTakTHasi pa6oTa — ay1uTOPHBIE 3aHATHUS: 1,33 48
Jlexuun 0,443 16
[Tpaxktrueckue 3ausatus (I13) 0,443 16
Jlaboparopusie padoTs (JIP) 0,443 16




CamocTosiTe1bHasi padoTa 2,67 96
CamocTosTeIbHOE N3yUeHNE PA3/IEIIOB TUCIUTITUHBI 2,67 96
Bua konrpoJs:

IK3aMeH 1 36
KonrtakTHas paboTa — mpoMeKyTOUHAs aTTECTAIIH 0,01 0,4
[ToaroroBka K 3K3aMeHy 0,99 35,6

Bun yuebHo# paboTbl 3E Actp. 4.

OO0mast Tpy10eMKOCTh AMCHHUILINHBI 5 135
KonTakTHas pa6oTa — ayIUTOPHbIE 3aHATHUS: 1,33 36
Jlexun 0,443 12
[IpakTnueckue 3ansatus (I113) 0,443 12
Jlaboparopusie padots (JIP) 0,443 12
CamocrosiTesibHas padora 2,67 72
CamocTosTeIbHOE U3yUeHNE PA3/IEIIOB TUCIUTIIUHBI 2,67 12
Bun konrpoJis:

3K3aMeH 1 27
KonTakTHas paboTa — mpoMexyTOouHas aTTeCTalus 0,01 0,3
[ToaroroBka K 3K3aMeHy 0,99 26,7

AHHOTauus padoyeil MPOrpaMMbl AU CUHIITUHBI

«OCHOBBI 5)KOHOMHMKH U ynpasJieHus npoussoacrsom» (b1.B.01)

Lenb AMCHUIUIMHBI - TOTYyYEHHE CHCTEMbI 3HaHUN 00 SKOHOMHUYECKUX 3aKOHOMEPHOCTSX
(GYHKIMOHUPOBAHUS MTPOMBIIUICHHOTO MPOU3BOACTBA B CHCTEME HAI[MOHAIBHOW AKOHOMHKH,
(dbopMUpOBaHHE SKOHOMHYECKOTO MBIIUICHUS M MCIOJIb30BAaHUE TOJYYEHHBIX 3HAHUN B
IIPAKTHYECKOU ESTEIBHOCTH.

B pesynpraTe M3yuyeHUS IUCHUIUIMHBI OOydYarolIMiics MO mporpamMme OakanaBpuata
JIOJKEH:

OO6anate ciaeayOMUMHA KOMIETCHITUIMU:

OO1IeKyAbTYPHBIMU:

CIOCOOHOCTh HMCIIOJIb30BaTh 3HAHUS OCHOB 3KOHOMHUKH B pa3nnyHbIX  cdepax
xusneaestenbroctu (OK-3).

[IpodeccronanbHbIME:

CIIOCOOHOCTH aHAIM3UPOBATh TEXHUYECKYIO JOKYMEHTAINIO, TO0UpaTh 000pyIOBaHHUE,
TOTOBUTD 3asBKU Ha MpHOOpeTeHrne u peMoHT obopynoBanus (I1K-9).

3namey:

OCHOBBI 9KOHOMHUKH B PA3JIMYHBIX cepax KU3HEASATSITLHOCTH; METOIBI Pa3pabdoTKH
OTIEPATUBHBIX U TPOU3BOJICTBEHHBIX IJIAHOB; METOJIBI U CIIOCOOBI OTUIATHI TPY/Ia;

Ymemn:

COCTaBJISITh OTYETHI IO BBHITTOJHEHHIO TEXHUYECKHUX 3aJaHUH;

TOTOBUTH HCXOIHbIE JIaHHbIE Ui BBIOOpA u 000CHOBaHHS
Hay4YHO-TEXHUUYECKUX W OPTaHU3AIMOHHBIX PEIICHUI Ha OCHOBE YKOHOMHYECKOTO aHaJN3a;

paszpabaThiBaTh OTIEpaTUBHBIC TUTAHBI PA0OOT TEPBUYHBIX  MPOWU3BOJICTBEHHBIX

MOJIpa3/IeJICHH;

Bnaoemy:

METoJdaMH | WHCTPYMEHTaMH MPOBEACHUSI HYKOHOMHUYECKOTO

aHanM3a 3aTpaT UPE3yNbTaTOB AEATEILHOCTH MTPOU3BOACTBEHHBIX MOAPA3ICTICHUN;

MHCTPYMEHTAMH TUTAHUPOBAHUSU BBITIOTHEHUST MEPONPUSITHI TIO

MIPOU3BOACTBYIPOAYKIIMH.

3 Kparkoe copepkaHue TUCIATUTHHBL

Monyns 1. Beenenne. OCHOBBI ppIHOUYHOW SIKOHOMHKH

DKOHOMHYECKHE TOTpeOHOCTH, Oyiara W pecypchl. OOIECTBEHHOE MPOU3BOJCTBO M
HKOHOMHYECKHE OTHOIIEHUs. [Ipon3BOICTBEHHBIE BO3MOYKHOCTH OOIIECTBA M SKOHOMUYECKUNA
BbIOOp. KpuBas mnpou3BOACTBEHHBIX BO3MOXKHOCTEH. 3akoH yObIBaroulel mpeaenbHOR
noJjie3HocTUM. TpaauimoHHas SKOHOMHUYecKas cuctemMa. CoOCTBEHHOCTh: (DOPMBI U MYTH HUX
npeoOpazoBanus. PhIHOUHBIA MeXaHW3M crhpoca ©  mpemiokeHus. CoBepiieHHas U
HECOBEpUICHHAs! KOHKYpeHIMH. CYIIHOCTh U YCJIOBUS BOSHUKHOBEHUS phIHKA. BU/bI pHIHKOB U




ux ctpykrypa. OyHKkuuu peiHka. ToBap u ero coiicTBa. Cpoc U MPEII0KEHUE HA PHIHKE.
[lonstue «onactuyHocTh». CoBepleHHAass W HECOBEpUIEHHAas KOHKYpEHUIHUH. MOHOMOHS.
Onurononusi. IloHsATHe HaUMOHAIBHOM SKOHOMHUKH, OCHOBHBIE MaKpOIKOHOMHUYECKHE
nokazatenu. [loTpebnmenus u cOepexxenus. [IpomsBomcTBo, OOMEH W pacmpeneicHue.
[ToTpebnenue, cOepexeHHe, HWHBECTHIIMA TOBapoB M ychnyr. DuHaHCOBas CUCTeMa U
¢buHaHCcoBas monuTUKa obdiecTBa. Hajoru u Hanorosas cucrema.

Monyib 2. DKOHOMUYECKHE OCHOBBI YIIPaBIIEHUS IPOU3BOJICTBOM

[Ipenmpusitie kak CyOBEKT pPBIHOYHOTO XO34HWCTBA. OJKOHOMHYECKHE 3aKOHBI U
OCOOCHHOCTH WX TPOSBICHUS Ha MNpeAnpusTau. Poip croenwamucra XUMHYECKON
npoMblnieHHocTH. [lpennpusitue B cucreMe pbIHOYHON 3KoHOMUKHU. [Ipenmpusitue — kak
CyOBEKT W O0OBEKT MpEeANpPUHUMATEIBCKOW JIEATENBHOCTH. 3aKOHOAaTelabHas 0Oa3a
MpeaNpUHUMATEIbCKON AesTenbHOCTH. HopMaTHBHO-TIpAaBOBBIE aKThI, PETIAMEHTUPYIOILIUE
NeSATeNbHOCTh Tpennpusitus. OpraHu3aliOHHO-TIPAaBOBbIE (OPMBI MPEANPUHUMATEITHCKON
NEeSTeIbHOCTH U KpuTepuu uX BbIOOpa. DopMbl COOCTBEHHOCTH. BHEIIHSIST M BHYTpEHHSS
cpena npeanpustus. MarepuanbHO-TeXHIYECKas 0a3a mpoun3BoacTBa. ChipbeBas U TOIUITMBHO-
sHepreTHueckas 0a3a XHMMHYECKUX MpOU3BOJACTB. Ilpom3BoicTBeHHas mporpaMma U
MIPOM3BOJICTBEHHAS  MOINHOCTh Opeanpustus. KadecTBO W KOHKYPEHTOCIOCOOHOCTH
MPOIYKIMH. DKOHOMHYECKOe 00OCHOBaHME BBIOOpa ChIpbs U TOIUIMBA. PecypcocOepexeHue.
AnbTEpHAaTUBHBIE MCTOYHUK CBIPbSI M DSHEPruu. MarepuanbHO-TEXHHUUECKHE PEeCypChl
npennpusaTus. OCHOBHbBIE MPOU3BOJCTBEHHBIE (POHIBI XUMHUYECKUX MPEANPHUSATHI: MOHITHE,
KIaccupukanus W CTpykrypa. I[loHSATHE W CTPyKTypa, W OIEHKAa OCHOBHBIX CPEJICTB.
[Tokazarenn UCHOIB30BAHUS OCHOBHBIX MTPOU3BOJCTBEHHBIX (hOHIOB. MI3HOC M amopTH3aus, 1
omeHKa  A((HEKTHBHOCTH  HCIIOJNB30BAHHMS  OCHOBHBIX  TPOW3BOICTBEHHBIX  (DOHJIOB.
BocnpousBoacTBo OCHOBHBIX cpelacTB. OOOPOTHBIE CpeACTBa MPEANPUATHS: MTOHATHE, COCTaB
U cTpykrypa. Mctounuku popMupoBaHus 000pOTHBIX cpencTB. O0opaunBaeMOCTh 000POTHBIX
cpenctB. MarepuanpHble 3amachl Ha MPEANpPUATHU. TpydoBbBIE pPECypChl MNPEANPUSATHUS.
[lepconan mnpeanpuaTus u e€ro CTpykrypa. DPGEeKTUBHOCTh HCIOJIB30BaHUS IEpPCOHAIa U
pabodero Bpemenu. [Ipon3BOAMTENHLHOCTh TPyJa U oruiata Tpynaa. Opranusanus 3apaboTHOMN
aThl Ha NpeAnpusaTud. [Ipou3BOIUTENBHOCTh TpyAa: MOHSTHE, IMOKA3aTed U METOMAbI
m3mepenus. MHnuBuayanpbHass W OOIIECTBEHHAs IMPOM3BOJIUTEIBHOCTh Tpyna. PesepBel u
(bakTOpbI MOBBIIICHHS TPOU3BOAUTEIHLHOCTH TpyAa. PDOPMBI, CUCTEMBI U pa3Mep OILIAThl TPyAa
Ha MIPEANPUITUH.

Monynb 3. TeXHHUKO-9)KOHOMUYECKUH aHAIIN3 WHKEHEPHBIX PEIIeHUN

Jloxoasl W pacxoabl Ha TPOU3BOACTBO, M PEATHM3ANUI0 MPOAYKIIUU TPEANPHUATHS.
W3nep:xku MpoOM3BOACTBA MPOIYKIUU (Ce0ECTOMMOCTH), MPHUOBUIb, PEHTA0ENbHOCTh U
neHoobpazoBanue. [loHsTHe 3arpaThl Ha TMPOU3BOJCTBO W PEATM3AIUI0 TPOIYKIIUU
(cebectoumocTh). Buasl u 3HaueHue kiaccudpukanuu 3atpar. CTpykTypa 3aTpaT Ha
MPOU3BOJICTBO W PEATH3AIUI0 MPOIYKIIUU. TEeXHUKO-dIKOHOMUYECKUN aHAIN3 WHKEHEPHBIX
pemiennii. OCOOCHHOCTH pacuera 3aTpaT Ha MPOU3BOJCTBO U pPEATU3ANUI0 TPOAYKIHU B
KOMIUIEKCHBIX Tpou3BOACTBaX. OCHOBHBIE IIYyTH CHWIKEHUS 3aTpaT Ha MPOU3BOJCTBO
npoaykiun. Jloxoasl npeanpusitus. [loHsTHe MpUOBLIIN U 10X0Aa MPEINPUITUS, METOABI UX
pacyeta. PenTabenbHOCTh, €€ BHABI MU METOAbI pacyeTa. [lyTu mMOBBIIEHUS NPUOBUIA U
peHTabenpbHOCTH Ha mpeanpuatusx. lleHooOpa3oBanme u 1eHoBas monuTHKa. lleHa Ha
MPOAYKIIMIO W TIPUHIUIIBI IIeHOOOpa3oBanusi. Buasl mnen. CTpykTypa IIeHBI, CHCTeMa IIeH.
Bzaumocesisu 1neH u wusnepxkek. lleHoBas mnonutuka. Pa3paboTka I11€eHOBOW CTpaTeruu.
DUHAHCOBO-KPEAUTHBIC OTHOIICHHS MPEANPUITHI W cHcTeMa HajorooOnoxxeHus. [lonsTue,
cocTaB U CTpyKTypa (unHaHcoB mpennpustus. [lpunuunber HamorooOnoxenws. Hamorum u
MIJIATEXKH, YCTAHOBJICHHBIE 3aKOHOJATEIIHCTBOM: BUJIbI, CTABKU, OOBEKTHI HAJIOTOOOJIOXKEHUS U
CPOKH YILIIaThl HAJIOTa B OFO/IKET.

4. O6beM yueOHOMN TUCIUTUTMHBI

. B

Bunel yueGHOI paboThI SAUETHALX B

aKajieMm.

CIMHH
ax qacax

OO6m1ast Tpy10€MKOCTh TUCHIUTLIAHEI 10 YU€OHOMY TIIaHy 4 144
Konrakrnas padora (KP): 0,9 32
Jlexuuu (Jlek) 0,45 16
[Tpaktrueckue 3ausatus (I13) 0,45 16
CamocrositenbHas pabota (CP): 2,1 76




Bun xoHTpOIIS: SK3aMeH 1 36
KonrtaktHas paboTa — MpOMEKyTOUHAs aTTEeCTALUs 0,4
[TonroToBka K 3K3aMeHy. 35,
Bua ntoroBoro KOHTpOJIS: OK3
MEH
Bunet yueGHoI paboThI B B
3aYETHBIX act
OHOM.
eIMHU qac
ax X
OO61ast Tpy10€MKOCTh TUCHUILUIMHEI 10 Y4eOHOMY IUIaHy 4 108
Konrakrthas pa6ora (KP): 0.9 24
Jlexuunu (Jlek) 0,45 12
[Ipaktuueckue 3ausarus (I13) 0,45 12
CamocrositensHast padota (CP): 2,1 S7
Bua kontposs: sx3amex 1 27
KonrtaktHas paboTa — MpOMEKyTOUHAs aTTECTALUs 0,3
[TonroToBka K sK3aMeHy. 26,
Bu uTOroBOro KOHTPOJIS: OK3
MEH

AHHOTanuA padoyeil MPorpaMMbl M CIATIIAHbBI
«IIpaBoBenenue» (b1.B.02)
Lenu qucUIIMHBIL:
OBJIAJICHUE OCHOBAMHU TIPABOBBIX 3HAHMIA,
(dbopMupoBaHHE TPABOBOM KYJIbTYPhl aKTUBHOTO, 3aKOHOIOCIYIITHOTO FPaKJaHIHA.

2. B pe3ynbraTe u3yueHus AUCHUILIIMHBI OaKalaBp JTOJIKEH:

Ob6nagats cienyromumu 00ekynbTypHbiME (OK) koMneTeHIuaMu:

- CIOCOOHOCTBIO UCIIONB30BATh OCHOBBI IMIPABOBBIX 3HAHUH B pa3UYHBIX cepax
nestensHocTH (OK-4);

- TOTOBHOCTBIO M3y4YaTh HAYYHO-TEXHUYECKYIO HHPOPMAIINIO, OTEYECTBEHHBIN U
3apyOeKHBIN OMBIT o TeMaTuke uccienosanus (I1K-20).

3namo:

- OCHOBBI POCCHUICKOM TPaBOBOM CHUCTEMBI M POCCHIICKOTO 3aKOHOJIATENIbCTBA,
OCHOBBI OpraHu3aiii U (PyHKIHOHUPOBAHUS CYACOHBIX M WHBIX MPaBONPUMEHUTEIBHBIX U
MIPaBOOXPAHUTENBHBIX OPTaHOB;

— MpaBOBbIE W HPABCTBEHHO-3TUUECKHE HOPMBI B cdepe mnpodeccuoHampHOM
NeSITeNIbHOCTH,

- MIPABOBBIC HOPMBI, PETYJIUPYIONINE OTHOIICHHUE YEIIOBEKA K YEIIOBEKY, OOIIECTRY,
OKpY>Karolleu Cpeae;

—  IpaBa ¥ 00s13aHHOCTH I'PAXKTAHUHA;

—  OCHOBBI TPYJIOBOTO 3aKOHOJIATENIbCTBA;

—  OCHOBaMH XO3SHCTBEHHOI'O TpaBa.

—  TMPaBOBBIC ACTIEKTHI MPO(DHECCHOHATBLHOM IESATEIBHOCTH.

Ymemy:

— WCIOJIb30BaTh OSTUYECKHE M MPABOBBIE HOPMBI, PETYIUPYIOLIUE OTHOIICHUE
YelloBeKa K YeJOBEKY, OOINeCTBY, OKPYXKAroOIIeH cpeje, WCIOJIb30BaTh IMpaBa W CBOOOJIBI
4eloBeKa U rpakJaHuHA MPU Pa3pabOTKe COIMABHBIX MPOEKTOB;

— UCIONIb30BaTh M COCTaBISTh HOPMATHUBHBIE W  TPABOBBIE JIOKYMEHTHI,
OTHOCSIIHECS K TTPO(ECCHOHATILHOW JISATEIBHOCTH, MPEANPUHUMATE HEOOXOIMMBIE MEPBI K
BOCCTAHOBJICHHIO HapYIICHHBIX TPaB;

- pealIn30BBIBAThH TPaBa W CBOOOJIBI YeIOBEKA W TPaXIaHWHA B PA3IMYHBIX cepax
KHU3HECATCIIEHOCTH,

—  JlaBaTh HPABCTBEHHYIO OLIEHKY KOPPYIIIMOHHBIM MPOSIBICHUSIM.

Braoemso:

=



- [IOJIyYEHHbIMU NIPAaBOBBIMM  3HAaHUSIMH B npopecCUOHATBHOH U
UHBIX cdepax AesTeIbHOCTH.

3. Kparkoe conepxaHue JUCUUTUINHBL:

Ilonsatne m mnpusHaku rocyaapcrsa. Popmsl rocygapcrBa. DyHKIMU ToCyAapcTsa.
ITonstre u npusHaku nmpasa. OCHOBHBIE NTPAaBOBBIE CUCTEMBI COBPEMEHHOCTH. [1oHATHE U BUIBI
HCTOYHUKOB MpaBa. OrpeneneHue 3aKOHAa M IOJ3aKOHHBIX akToB. JlelicTBUE HOPMAaTHUBHBIX
IIPaBOBBIX AaKTOB BO BpeMeHH. OOpaTHas cuia 3akoHa. [loHATHE NPaBOBBIX HOpPM, HX
crpykrypa. Cucrema npasa. YacTHoe U myOiaumuHOe MpaBo. MarepuanbHOE U MPOLECCyanbHOE
npao. [IpaBooTHOIIEHHE: 00BEKT, CYOBEKT U colepkaHHue NpaBooTHoIEeHHH. KOpuanyeckue
¢dakTtel. Korctutynus — ocHoBHO# 3akoH Poccwuiickoii @eneparuu. denepatnBHOE YCTPOHCTBO
P®. Cucrema rocyaapCTBEHHBIX OpraHOB M NpUHLMN pasneieHusi Biaacteil B PO. [lonstue
rpaxnaancTea. llpuzHnanue, coOuro/ieHHE, 3alllUTa PABHBIX IPaB JKEHIIMH M MYXYHH Kak
OCHOBHas 00513aHHOCTb FOCY1apCTBa.

[Tonatue u mpeaMeT aaiMUHHUCTpaTUBHOrO mpaBa. O6mas xapakrepuctuka Kogexca PD
00 aJIMUHHCTPATUBHBIX NMPABOHAPYIIEHUSAX. AJMUHUCTPATUBHbIC IPABOHAPYILEHUS: IOHITHE
U IpU3HAKU. AJMUHHCTpaTHUBHAs OTBETCTBEHHOCTb: NOHATHE U mpuHUMNbL [lonsTue,
IIPU3HAKA ¥ BUJBl aJIMUHUCTPATUBHBIX Haka3aHWW. lIoHATHE M mpeaMeT yroysoBHOro Ipasa.
VYTros0BHAsA OTBETCTBEHHOCTD: IIOHATHE, OCHOBAHUE BO3HUKHOBEHHUs. [IoHATHE NpecTyIuIeHus:
npu3Haky, cTpykrypa. CocraB npectyrienus. Coydactue B npectymieHud. OOCTOATENbCTBA,
HCKJIFOYAIOUIUE IIPECTYNHOCTh JAesiHusA. IlonsATme, nenu W BUABI HAKa3aHUW. YTOJIOBHAs
OTBETCTBEHHOCTb 3a COBEpPIICHME IPECTYIJICHUNA. YCIOBHOE OCYKIEHHE, OCBOOOXKJEHHE OT
YTOJIOBHOM OTBETCTBEHHOCTHU. I[Ipenmer M OO0BEKT KpUMHHAIMCTUKU. MeToawsl M 3adadu
KpUMHHAIUCTUKU. [loHsATHE KpuUMHMHaIMcTHYecKOM wuaeHTHudukauuu. OOBEKTHl M BH[BI
KPUMUHAIUCTUYECKOM UACHTUDUKAIHH. Kpumunnanucruueckas TEXHHKA.
KpuMmunanuctuyeckas TaKTHKA.

DKOJIOTMYECKOe MPaBO: MOHITHE, NMPEAMET METOA U MCTOYHUKU 3KOJOTHYECKOIo MpaBa
P®. [TonsiTue, BUIBI U CTPYKTYpa 3KOJOTMYECKUX MPABOHAPYILIEHUM, OTBETCTBEHHOCTh 33 UX
COBEPILECHHUE.

ITonarue unpopmaryu. OTBETCTBEHHOCTh 3a HAapyLICHHE 3aKOHOJATENIbCTBA O 3alLUTE
uHpopmanmu. ['ocymapcTBeHHass TaiiHa: TIOHSATHE, 3allUTa, IPABOBOE DETYIMPOBAHUE
rOCyJapCTBEHHOH, cily>)keOHOM M uHOM uHpopmauuu. KoHduneHnuanbHas uHGOpMaLus:
MOHATHE, BUJBI U 3aIIMTA. 3alUTa IEPCOHATIBHBIX JaHHBIX TPaKJaHUHA.

[lonsTre, mnpeaMer © METOA TIpaxkJaHCKOro Impasa. [loHATHE TpaXxAaHCKOIO
IpaBOOTHOLIEHUs, ero  crenuduka. CTpykTypa  TpakJaHCKOIO  MPABOOTHOLICHHMS.
[IpaBoseecniocoOHOCTh CYOBEKTOB IPakJJaHCKOTO MPAaBOOTHOIIEHUS. ['paskjaHe Kak cyOBbeKThbI
rpaxaaHckoro nmpasa. Dusznueckne M OPUANYECKUE JIMIA: IOHATHE, IPHU3HAKH,
knaccuukanud. KOpuanueckue Qaxtel. [IpaBo coOctBeHHOCTH. [lOHSATHE aBTOPCKOTO IpaBa.
Ilonatue mnarentHoro mpaBa. IlonsTme wuHTeMNeKTyansHoil cobctBeHHOCTH (MC) 1M
uckimountenbHoro  mpasa.  Kmaccupukaumss ~ MC.  Cucrema  mpaBoBOM — OXpaHbl
MHTEJUIEKTYaJIbHON COOCTBEHHOCTH, aBTOPCKUX U MAaTEHTHBIX MpaB.

[TonsiTre xo3sMcTBEHHOrO (IpPEeaNpPUHUMATEILCKOr0) MpaBa. [IpeaMer Xo3siicTBEHHOTrO
(mpennpUHUMATEIBCKOTO) TMpaBa, MPHU3HAKH, METOJbl IMPaBOBOIO peryiaupoBaHus. IlonsTue
XO035MCTBEHHOU U ITPEANPUHUMATEIIBCKON 1E€ATEIBHOCTH.

IIpaBoBOe perynanpoBaHue CEMEHHBIX OTHOIICHUH. 3aKiIIoueHHe U MpeKpalieHue opakxa.
[IpaBa u oOs3aHHOCTM poauTeneit u jaereil. AnuMeHTbl. DOpMbI BOCTMTaHUS JETEH,
OCTaBIIMXCS 0€3 TOTEUEHUs POIUTENEH.

[Ipeamer u MeTox TpYyHOBOTrO IpaBa. TpydoBOMl [OroBOp: IOHSATHE, CTOPOHBI,
coJlepKaHue.

PaGouee Bpems. Bpems otabixa. TpynoBele criopsl. luciumimza Tpyaa.

[lonsatne m ucrtokm koppynuuu. HopmatuBHOe omnpenenenue koppynuuu. [Ipumumnsel
pacripocTpaHeHus Koppyniuu. Hakasyemble u HeHakasyemble (popmbl kKoppyniuu. CKpbIThIe
(;mateHTHBIE) (opMBI Koppynuuu. Dopmbl KOppyNnuHUU-TIpecTyIuieHus. PopMbl KOppYHIIUU-
npoctynka. ®opMbl MOIUTHUECKOH Koppymnuuu. HopmaTuBHBIE TpaBOBbIE akThl B cepe
npoTuBOAeHcTBUS Koppynuuu. DenepanbHblii 3akoH oT 25.12.2008 Ne 273-®3 «O
MIPOTUBOIECUCTBUU KOPPYIILIAN».

4. OObeM yueOHOUM TUCIUILTHHBI

Bunsl yueOHoI paboThI B B
3a4eTH | aKaJeM.
BIX GMHHUIAX | Yacax




OO01mmas TpyI0eMKOCTh TUCITUILUIHHEI IT0 YIeOHOMY TUTaHY 3,0 108

AyIUTOpHBIC 3aHATHUS: 0,9 32
Jlexruu (J1) 0,45 16
[Mpaktuueckue 3anstus (I13) 0,45 16
CamocrositenbHas pabota (CP): 2,1 75,8
KonraktHast camocrosiTenbHas pabota 0,2
CaMocTosTeNbHOE U3YUEHUE PA3/EIIOB JUCLHUIIIMHbI 75,8
Bun xonTposs: 3auet / s9K3aMeH 3a4er
Bunpl yueOHO# paboThI B B

3a4CTH | aCTp
bIX €AMHHUIIAX | OH.

yaca

X
OO01mmast Tpy10€MKOCTh TUCIUTUIMHEI 110 Y4eOHOMY TUTaHY 3,0 81
AynUTOpPHBIE 3aHATHSL: 0,9 24
Jlexumnm (JI) 0,45 12
[Ipaktuueckue 3ausarus (I13) 0,45 12
CamocrositenbHas pabota (CP): 2,1 56,85
KoHrtakTHas camocTosTenbHas pabota 0,15
CaMocTosTenbHOE U3yYeHUE Pa3/IesiOB JUCHIUTIIHHbI 56,85
Bu koHTpoOJIS: 3a4eT / SK3aMeH 3a4eT

AHHOTanus padoyeil MPOrpaMMbl JUCHUTIIHHBI
«Ixkoaorus» (b1.B.03.)

1 Henp qucuumiuHbl «KOJI0TUD — CHOPMUPOBATH Y CTYJIEHTOB MPEICTABICHUE O
COBPEMEHHBIX SKOJIOTHUYECKUX MpodiieMax, 0 PU3NKO-XUMHUYECKUX MPOIECCcax, MPOTEKAIOIINX
B Pa3JIMYHBIX KOMIIOHEHTAX OKPYXAIOLIEH Cpellbl U O CTEINIEHU aHTPOIIOI€HHOI'O BO3AECHCTBUS
Ha 3TH MPOIIECCHI; BBIPAOOTaTh y CTYIEHTOB HABBIKM CHCTEMHOTO MOJXOJa K M3YYEHHUIO H
PELICHHI0  DKOJIOTUYECKUX  NpoOsieM, BO3HUKIIMX B  pe3ysbTaTe€  IMPOMBIIIJIEHHO-
XO3SIICTBEHHOM JESITEIbHOCTH 4YEJIOBEKA, PA3BUTh MBILUICHHUE, IO3BOJIIOLIEE IPAaBHIIBLHO
OLICHMBATh JIOKAJbHBIE U OTAAJEHHBbIE TIIOCJIEJICTBUS TNPUHUMAEMBIX pPEIIEHUN IS
OKpY>KaIOILEN Cpelbl U YEIOBEKa.

2 B pesynpraTe wu3ydeHHs AMCHUUIUIMHBI OOyYalIIUWCA TO Mporpamme
OakaaBpuaTaI0KEeH:

OO6nagath CIeIYIOIIMMHA KOMIIETECHIUSIMHU:

- FOTOBHOCTBIO MCIOJIb30BaTh 3HAHUSI O COBPEMEHHOM (U3NYECKON KapTHHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUM BEIIeCTBA MJid TOHWMAHMS
OKpyXaromiero mupa u sisneruii mpuposi (OI1K-2);

- TFOTOBHOCTBIO ~HUCIOJB30BaTh 3HAHMSI O CTPOEHUM BEUIECTBA, INPUPOJIE
XUMHUYECKOHN CBSA3M B Pa3IMUHBIX KJIACCAX XMMUYECKUX COEIMHEHUH Ul IOHUMaHUS CBOICTB
MaTEpHUaJIOB U MEXAaHW3Ma XMMHUYECKUX IPOLECCOB, MPOTEKAIOUIUX B OKPYKAIOUIEM MHUpPE
(OIIK-3);

- CIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUYECKUE PEIlleHusl Ipu pa3paboTke
TEXHOJIOTUYECKHX MPOLECCOB, BBHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTHMH C Y4ETOM
AKOJIOTUYECKUX TocencTBIi ux npumeHenus ([TK-4).

3namey:
. OCHOBHBIE 3aKOHBI 00I1IEl KOJIOTHUH;
. 3aKOHOMEPHOCTH CTPOEHUS U (PYHKIMOHUPOBAHUU OHOCHEPSI;
J COBpPEMEHHBIE IKOJIOTUYECKUE MTPOOIIEMBI;
J OCHOBBI PaIlMOHAIBHOTO IPUPOJIONOIL30BAHUS;
o OCHOBHBIE ITPUHIMIIBI 3aLIUTHI IPUPOIHON CPEBI OT aHTPOIOTEHHBIX
BO3JCHCTBU;
. CTpOECHHE OCHOBHbIXreocgep 3eMian U
OCHOBHBIE (DPU3MKO-XMMHYECKHE  TMPOLECCHI, IPOTEKAIOIIUE B
HUX;
J OCHOBHBIE IOHSTHS U IPUHIUIIBI KOHIETIIIUY YCTONYUBOIO Pa3BUTHUS;

° OCHOBHBIE CBEIECHHS O TI00AILHONM MpoOIeMaTHKe, IPUPOIHBLIX pecypcax,




IJIaHETapHBIX TPaHUIIAX, AHTPOIIOT€HHOM BO3/ICHCTBUM Ha OKPYKAIOIIYIO Cpeny,
YIPaBICHUH KAaY€CTBOM OKPY>KAIOIIEH Cpelibl;
o MIPUHIIMITHI 3€JICHON XUMUU;
ymemsy:
SIIPUMCHSTH TONyYCHHBIC 3HAHHSIS  OICHKHU COCTOSIHUS
OKpYKaloIeHCpeIbl ¥ PAlMOHAILHOTO UCIIOB30BAHUS IIPUPOTHBIX
pecypcos;
o HCIIOJIb30BAaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJOTMU U 0a3bl JaHHBIX IS
pElIeHUs KOHKPETHBIX 3KOJOTHYECKHX MPOOIIEM;
gnademy. TIOHSATUIHBIM ammaparoM B 00JacTH OOMIeHl HKOJIOrMH, PalUuOHAIBHOTO
MCIOJIb30BaHUs MIPUPOIHBIX PECYPCOB U 3AIIUTHI OKPYKAIOILIEH Cpebl.
3. Kparkoe conepsxkanue TuCHUIUTMHBI BBeaeHne, OCHOBHBIEC MOHATHUS JUCIUILINHBI.
MecTo IUCUUIUIMHBI B CUCTEME OOIIET0 ¥ XUMUYECKOro 00pa30BaHUs. DKOJIOTHYECKOe
oOpa3oBaHue U 00pa3zoBaHUE ISl YCTOMUMBOTO pa3BuTHs. OOLIECTBO U OKpY’Karolas cpeaa.
[ToHsiTHE YCTOMYMBOTO pa3BUTHA.
Mopayns 1. OOmmue Bompockl »Kojioruu. buocdepa. buoskonorus. buochepa u
YCTOMYUBOCTb.

11 OcHoBHBIC 3aKoHBI O»Koyiorud. buoskonorus. IloHsTHe 00 3KOCHCTEMAaXx.
YcToliuuBocTh 3kocucteM buocdepa, ee 3BoMONMS U YCTOMYUBOCTh. DKOCHUCTEMBI 3eMJIU U
ycToiuuBocTh. OCHOBHbIE CBeJeHHS O IulaHeTe 3emuid. OCHOBHBIE MOHSTHS 3KOJIOTHH.
3aKOHBI M MPUHIUIBI Konoruu. [loToku sHepruu u BemiecTBa B dKocucTemax. OCHOBHBIE
OMOTEOXUMHYECKUE IUKIIBI (KpyroBOpOTHI BeniecT). L{ukamaHocTh iporieccoB B Onocdepe u
YCTOWYUBOCT.

12 Hapononacenenme. YenoBeuecTBO Kak yacTh Ouocdepsl. Jlemorpaduueckue
npobiembl J[MHaMUKa YeIOBEYECKOW MOMYNALNU, POKAAEMOCTb, CMEPTHOCTh, BO3pACTHAs
cTpykrypa. [IpobiemMbl COBpeMEHHOTO dTara pocTa YHCICHHOCTH HaceneHus. [ eorpaduyeckoe
pacnpezeneHue HaceneHus. PerynupoBanue HapoaOHACEICHUSI.

Monyne 2. Ctpoenue u coctaB reocdep 3emin. OCHOBHBIC (DH3MKO-XUMUYECCKHE
MPOIIECCHI, TPOTEKAOIINE B reocdepax

2.1 Atmocdepa 3emin

Crtpoenue atmocdepsl, poiib (POTOXMMUYECKHX peakuuid B (POPMUPOBAHUU COCTABA
atmocgepsl. [Tapaukosiii 9 dekr. [TapaukoBeie rassl B atMochepe. Knumatuueckue

TICJIEZICTBUS AHTPOIIOTEHHOM J1€ATENbHOCTH.

Pacnipenenenne koHueHTpauuu o3oHa B atMmocdepe. O30HOBbIM cnoil. [TpuponHsblii
Uk o30Ha. COBpPEMEHHOE COCTOSSHME 030HOBOro ciod. Ilocienctsus paspylieHus
030HOBOTO cjosi 3emyid Aisi 4yenoBeka M Ouocdeprl B 1enom. CtpaTocdepHbli 030H U
Tponoc(epHbIil 030H: CXOACTBO U pazNuuus. MexXIyHapOAHOE COTPYIHHUYECTBO B OOJIACTH
OrpaHMYEHUE  MPOM3BOJICTBA UM  MCIOJNB30BAaHMS  O30HOpA3pyLIAIONIMX  BEIIECTB.
MonpeallbCKuil POTOKOI.

Kucnornele noxam ©  Opouecchl  OKUCIEHMs IpuMeced B Tpomocdepe.
DOTOXUMUYECKUI CMOT.

2.2.  Twunpocdepa 3emnn

Bunet Bom Ha 3emme. Ilpecubie Boawl. [mapomormyeckuit nuki. [nobampHbIE
9KOJIOTMYECKHEe MpoOaemMbl ruapocdepbl. ['aBHbIE KaTHOHBI W AHMOHBI MPUPOIHBIX BOJ.
KucnoTHO-0OCHOBHOE paBHOBECHE B NPUPOAHBIX BoAax. lIleno4YHOCT NPUPOIHBIX BOJ.
OcHOBHbIE TMPUYMHBI, DBTalbl M MOCIEJACTBUS 3aKUCICHHS TMPUPOIHBIX BOJIOEMOB.
OKUCINUTENBHO-BOCCTAHOBUTENIbHBIE TPOILIECCHl B MPUPOAHBIX BojgoeMax. CrpaTudukaims
pUPOAHBIX BogoeMoB. [Tponeccsl adTpodukamu BogoeMoB. [IpuunHbI 1 MOCIEACTBUS.

2.3.  Jlurocdepa 3emin

3emHas kopa. IlouBa. Ctpoenue mnouBeHHOro cinosi. CoctaB mouB. OpraHuyeckue
BellecTBa B MouBe. Pouib )KMBBIX OPraHU3MOB B ()OPMHUPOBAHUU MOYBEHHOTO Ciosl. TspKesble
MeTalbl B ouse. Jlerpaganus nous. BogHas v BeTpoBast 3po3usi OYB.

Monaynbs 3. AHTPONOT€HHOE BO3JEHCTBUE Ha OKPYKAIOUIYIO CPEAy U pallMOHAJIbHOE
MIPUPOIONOJIBE30BaHNE

3.1. TIlpupomnspie pecypchl. [loHsTHe 00 OTXOIax MPOW3BOACTBA M TIOTPEOJICHHUS.
MasnooTxoHble U 0€30TX0JHbIE IPOU3BO/ICTBA.

3.2 IlonstMe o0 IUIAaHETApHBIX TpaHULAX. AHTPONOreHHbIE  BO3MYUICHHS
OMOTeOXMMHYECKUX IIMKJIOB a30Ta U Gocdopa. OCHOBHBIE MPUHIIUIIBI 3€JIEHON XUMUHU.
Monyns 4. YcroituuBoe pasButue llonstHe 00 ycroWuynMBOM pa3BuTHH. McTopus
CTaHOBJICHUS MOHATHS. Bkiag oredecTBeHHBIX yuyeHbIX. Llenu ycroiunBoro paszsutus OOH.



MexayHapoqHOE COTPYIHHUYECTBO B OO0JACTH YCTOMYMBOTO pa3BUTHA. [IpomblliuieHHAs
DKOJIOTHSI M 3€JIeHas XHMHs KaK HWHCTPYMEHT O00ecledyeHus YCTOWYMBOIO pa3BHUTHSI.
DKOJIOTMYECKasi ITHKA.

OO0BeM AUCIUIUIMHBI U BUJIBI Y4eOHOU paboThl. Bunx yaeGHO# B saueTiix | B
SAMHUIIAX aKaje
paboTHI
M.gacax
OO01mast Tpy10€MKOCTh TUCIUIUIMHEI 10 Y4eOHOMY TUIaHy 3,0 108
KonrakTHas padora (KP): 0,9 32
Jlextuu (JIek) 0,45 16
[TpakTaeckue 3anstus (I13) 0,45 16
CamocrostensHas padota (CP): 2,1 75,8
Pedepar / camocTosTenbHas mpakTHYecKas paboTta 1 36
CamocTosTeIbHOE U3yUeHUEe UCITUTLTHHBI 1,1 39,8
KoHTakTHas camocTosTenbHas paboTa 0,2
Bug koHTpOIIS: 3a4eT - -
Bi1 yuc6Hoi paGoTs! B 3auetnbix | B actp.
CIMHULIAX gacax
OO01mast Tpy10€MKOCTh TUCIUTUIMHEI 10 YIeOHOMY TUIaHY 3,0 81
Konrakrtnas pabora (KP): 0,9 24,3
Jlexunn (Jlek) 0,45 12,15
[TpakTueckue 3anstus (113) 0,45 12,15
CamocrosrenbHas padota (CP): 2,1 56,85
Pedepar / camocTosTenbHas mpakTHYecKas paborta 1 27
CamocTosTeIbHOE U3yUEHUE JUCITUIUIHBI 1,1 29,85
KonrtakTHas camocrosTenbHas pabota 0,15
Bu koHTpOIIS: 3a4eT - -
AHHOTaI U padoyeil MPOrpaMMbl TUCHUTITHHBI
«Haueprarteabnasi reomerpus» (b1.B.04)
OBBEM JIMUCLUIIJIMHBI U BUJIbI VUEBHOM PABOTHL.
Bun yuebHoit paboThl B B actponom.
3a4.e]I. Jacax
OO011ast TPyA0€MKOCTh TUCIIUITIIMHBI 4 108
KonTtakTHEBIE Uackl 1,33 36
Jlexmun 0,44 12
[TpakTHYeckue 3aHATHS 0,67 18
JlaGopaTopHbie paboThI 0,22 6
CamocTtosTenpHas pabora: 2,7 71,85
PacueTHo-Tpaduueckue paboThI 1,89 51
IToaroroska K KOHTPOJIbHBIM 0,25 6,75
pabotam
Hpyrue CaMOCTOSITEILHON 0,30 8,10
BH/IBI
paboThI
IToaroroBka u caaya 3adera 0,22 6
KonraktHas CaMOCTOSITEIbHAs 0,15
pabora
Bun utoroBoro KoHTposs 3aueT ¢ OLeHKOI
Bun yuebHo# paboThl B B akamem.
3ay4.e]l. qacax
OO0m1as TpyA0€MKOCTh TUCITUIUIAHBI 4 144




KonTakTHEIE Yachl 1,33 48
Jlexun 0,44 16
[IpakTrueckue 3aHATUS 0,67 24
JIaGopatopHbie paboThI 0,22 8

CamocrositenpHas paboTa: 2,7 95,8
PacuerHo-Tpaduueckue padboTb 1,89 68
IToaroroBka K KOHTPOJIbHBIM 0,25 9
pabotam
Hpyrue CaMOCTOSITEIbHON 0,30 10,8

BU/IBI
paboThI
IToaroroBka u cmaya 3adera 0,22 8
KonraxrHas CaMOCTOATENbHAS 0,2
pabora
Bug utoroBoro KoHTpoIs 3ayer ¢ OeHKOH
1. 11

CJIN JUCHUITIIMHBI

— HAY4UTh CTYACHTOB CIIOCO0aM OTOOpa)KeHHs NPOCTPAHCTBEHHBIX (GOpM Ha
TUTOCKOCTH, BBITIOJIHEHHUIO M YTCHHUIO YePTEXKEH, U MpaBUiaM, U YCIOBHOCTSIM, IPUMEHSIEMBIM
nipu 3toM (ctanaapram ECK/I).

3amaua  W3y4eHHWs ~ HAYEPTATEIbHOM  T'EOMETPHUH  CBOJAWUTCS K  PA3BUTHUIO

MMPOCTPAHCTBCHHOI'O MPCACTABJICHUA, KOHCTPYKTUBHO-TCOMECTPUUCCKOIO MBIIIJICHWA,
CIIOCOOHOCTEHN K AHAJIN3y U CUHTE3Y MPOCTPAHCTBCHHBIX (I)OpM W COOTHONICHHUH MCKAY HUMU,
HU3YUCHUTIO crmoco0oB KOHCTPYUPOBAHUS PA3JINIHBIX TCOMETPUUCCKUX 00BEKTOB.

2. T
pe6OBaHI/IH K pe3yjibTaTaM OCBOCHU JUCHUIIJINHBI

N3ydyeHnue Kypca HauepTaTeIbHOM TIEOMETPUM IpU IOJArOTOBKE OakaiaBpoB IIO
HaMpaBlIeHUIO0 «XUMHYECKast TEXHOJIOTUS» JOJHKEH OBJIA/IETh CIECAYIOIIUMU KOMIETEHITUSIMHU:
obmekynpTypHbiMU (OK), o6menpodeccruonansubivu (OIIK) u npodeccnonansabivu (I11K):

- r
OTOBHOCTb ~ HCIOJBb30BaTh 3HAaHUS O COBPEMEHHOM (HU3MYECKOM KapTHHE MMHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHWM BEIIECTBA Ui INOHMMAHUS
OKpYy’Karoliero Mupa u sisnenuit mpupost (OITK-2);

- c
MOCOOHOCTBIO AHANIM3MPOBATh TEXHUYECKYIO JOKYMEHTAlMIo, MOAOUpaTh 0O0OpYIOBaHUE,
TOTOBHThH 3asBKH Ha MPUOOpeTeHne U peMoHT obopynoBanus (ITK-9);

- c
MOCOOHOCTh IJIAHUPOBaTh M MPOBOAMTH (PU3NYECKHME U XMMHUYECKHE SKCIIEPUMEHTHI,
IPOBOJIUTH 00pabOTKY MX pe3yJabTaTOB M OLEHMBATh MOTPELIHOCTH, BBIIBUTATh TMIIOTE3bl U
YCTAHABIIMBATh I'PAHUIBI UX MPUMEHEHUS, IPUMEHATh METOJbl MaTEMaTHUECKOI0 aHaJlu3a U
MOJICIUPOBaHHSI, TCOPETHIECKOTO U dKCIepruMeHTanbHOro uccnenoBanus ([1IK-16).

3Hamy:

- OCHOBHBIC 3aKOHBI TCOMETPUUCCKOI0 q)OpMI/IpOBaHI/ISI, MMOCTPOCHHUA U B3AMHOTI'O IIEPECCUCHUA
MO,I[CJIeﬁ IJIOCKOCTH U IPOCTPAHCTBA, HGO6XO,E[I/IMBIC JJIS BBIITIOJIHCHHUA U YTCHUA ‘IepTe)KCﬁ
KOHCTPYKITUH, pelieHe MO3UIIMOHHBIX, METPHYECKUX 33]1a4; IPEUMYIIEeCTBa rpaduaecKoro crmocoba
npezcTaBieHus nHpopmain; rpapudeckre Gopsr;

yMmemby:

BOCHPUMHHMATh ONTHMAJIFHOE COOTHOLIEHHME YacTell M LEJIO0ro Ha OCHOBE Ipad)uiyecKkux Mojenei,
MPAKTHYECKH pPEaTU3yeMbIX B BHIE UYEpPTEeKeH KOHKPETHBIX MPOCTPAHCTBEHHBIX OOBEKTOB;
WCIIONB30BaTh UYEPTEX, TEXHUUECKUH PHUCYHOK ISl TPapUUecKOro MPEACTABICHHUS TEXHUYECKHX
peleHni; ncnonab3oBaTh cTanaapTel ECKJl, KOHCTPYKTOPCKYIO TOKYMEHTAIMIOB IIPOU3BOICTBEHHOM,
NPOEKTHOH U MCCIIEeA0BaTEIbCKON paboTax;

8naoems.



OCHOBHBIMHM TOHSTHSIMH, CBS3aHHBIMU C TpaduyuecKkuM TNpeJcTaBlIeHueM HHPOpMauu
rpaduyecKkuMu croco0aMu peuieHus METPUYECKUX 3ajady MPOCTPAHCTBEHHBIX OOBEKTOB Ha
gepTekax, METOJaMH TPOCIUPOBAaHUS W H300paXKEHHS MPOCTPAHCTBEHHBIX (opM Ha
IIJIOCKOCTH.

3. Kparkoe conepxanne QUCHUIUTAHBL:
Monyns 1. O6mue nmpaBuiia BBIOJIHEHUS YePTEKEH.

[IpaBuna BemonHeHUs: U oopmiieHus: yeprexeid B coorBerctBun ¢ I'OCT. dopmarst:
pasMepsl M 0003HAYEHHE OCHOBHBIX M JOMOJHUTEIbHBIX (opmaroB. Pacnonoxenue
¢dbopmaroB. Macmrtab: HaTypaabHBIM MacIiTad, CTAaHAAPTHBIC MAcIITa0bl yYMEHBIICHUS H
yBenuueHus. Jlunuu: tunbl U TonmmuHa JuHUi. pudt: THOB M pasmepsl MmpUEDTOB.
OcHOBHBIE HANKCH TPAPUIECKUX U TEKCTOBBIX TOKYMEHTOB.

I'eomerpuueckue noctpoenus. ConpsHKeHHUs: OCHOBHBIE BHJIBI M TIPABUIIA BBITIOJIHEHUSI.
VYKIIOHBI U KOHYCHOCTH: pacueT U MpaBUjia HAHECEHUs Ha uepTexe. JleneHue okpyKHOCTH Ha
paBHble yacTu. HaneceHune BEBIHOCHBIX M pa3MEPHBIX JIMHHUIA Ha YepTeKe.

Monyis 2. [IpoenimpoBanre reoMeTpuIecKux QUryp.

Meron mnpoekuuii. Buael mpoenupoBanus. LleHTpanbHOE IpoELMpPOBAaHHUE: LEHTP
[IPOELUPOBAHUSA, IUIOCKOCTh IHPOEKLMH, Npoeuupyromue iay4yd, npoekuuu. CpoiicTBa
LEHTPAIBHOTO MPOEHUPOBaHus. JJOCTOMHCTBA M HEJOCTATKN LIEHTPAIIBHOTO ITPOECIIUPOBAHMS.

[TapamnensHoe mnpoeunposanue. Hampasnenue mnpoeunupyromux Jyded. CpoiicTBa
MapaJuIeJIbHOTO  IpoenupoBanus. IIpoennpoBaHne KOCOYroJbHOE H  NPAMOYTOJIbHOE
(oproronanbpHoe). CBOICTBa OPTOrOHANBHOrO IMpoerupoBanus. OOpa3oBaHuEe KOMIUIEKCHOTO
yeprexa (smopa Monxka). OproroHanbeHelil ueprex Touku. Koopaunars! Touku. [loctpoenue
TOYKH I10 €€ KOOPJAUHATAM.

[Tpsimbie muaMK. CriocoOBl 3aaHus MpsiMOi Ha ueptexe. Kinaccupukamus npsmbIx 1Mo
PacCIoOJIOKEHUI0 OTHOCHUTENBHO IPYr Apyra: NpsIMbIE IEPECEKAIOIUecs, NapajlleIbHbIE U
ckpemuBaromuecs. Kiaccudukanust npsiMbIX OTHOCUTENBHO MJIOCKOCTEN MPOEKIMA: IpsIMble
O0IIIEro M YacTHOIO IOJOXEHUsS —IIpsAMbIE YPOBHS M Ipoenupyoume. [IpuHamiexHoCcTb
TOYKHU npsiMoil. Teopema 0 mpoenpoBaHUU MPSMOIO yIJIa.

[Tnockocte. CriocoObl 3afaHus MIOCKOCTH Ha ueprexe. Knaccugpukanus miockocreit
[0 PAcIOJIOKEHUIO0 OTHOCUTENBHO IUIOCKOCTEH MPOEKLHUH: IMIOCKOCTH OOLIEro W 4acTHOIO
TOJIOKEHUS

—IpoenUpyone U ypoBHs. [IpuHaaAIeKHOCTh TOUKH U NPSAMOM MIIOCKOCTH.

Kpusbie nunuun. Knaccuduxanus KpuBbIX: UPKYJIbHBIE U JIEKAJIbHbBIE, 3AKOHOMEPHbBIE U
He3akoHoMepHble. [lopsaaok kpuBoi smHuuM. Ilnockue KpuBBIE JMHUM BTOPOTO IOPSIKA:
anuIC, napabona, runepoona. IIpocTtpaHCcTBEHHBIE KpUBbBIE: IMIMHAPUYECKAs U KOHUYECKast
BUHTOBBIE JIMHUH.

[ToBepxHocTu. OOpa3oBaHue U 3aJjaHKE IOBEPXHOCTEN Ha yepTexe (KUHEMATUYECKUN 1
KapkacHblil crocoObl). Ilonstue 00 omnpenenurene mnoBepxHocTH. Kiaccugukarus
ITIOBEPXHOCTEH: JIMHEHWYaThle M HEIMHENYaTble, NOBEPXHOCTU BPAIICHUS, IOBEPXHOCTH C
IBYMsl HANpaBISIOUIMMM M IUIOCKOCTBIO —Iapajuleau3Ma. BHHTOBBIE ITOBEPXHOCTH.
XapakTepHbIE JIMHUM [IOBEPXHOCTEM BpaALICHUSA: MEPHUIHMAHBI, TIJIABHBIM  MEpHUAMAH,
napajuieiy, 3KBaTop, ropio. [IpuHaeKHOCTh TOUKH IOBEPXHOCTH.

I'eomeTrpuueckue Tena. [Ipoekuu MHOTOTPaHHUKOB (IpaHHBIE FEOMETPUUECKUE TeNa),
B TOM YMHCJE MpaBWIbHBIE (TETpa’jap, TeKca’Jp, OKTadp, IOJAEKadaAp, MKOcadap), Tema
BpaleHus (IUIMHAP, KOHYC, map, Top). CumMmerpusi reomerpudeckux ¢uryp. Cummerpus
OTHOCHUTEIIBHO IJIOCKOCTH, NMPAMOM, Toukd. CHMMETpHsI BpaIlleHUs], OPSOK OC CHMMETPHH.

Onpenenenre HaTypalibHOM BETUYMHBI OTPE3Ka MPSMOI U IIIOCKON (UTYPBI.

Onpenenenre HATypajdbHOM BEIMYMHBI OTpE3Ka MPSMOIl CIOCOOOM MPSAMOYTOJIBLHOTO
TPEyroJibHUKa M CIIOCOOOM MPOELMPOBAHUS Ha JONOJHUTENBHYIO MIOCKOCTh. IlocTpoeHue
HaTypaJIbHOM BEIIMYUHBI IIIOCKON (QUTYPHI.

[lepeceuenne  reomerpuyeckux  oOpa3oB.  llepeceueHne  MHOTIOIPaHHUKOB,
MHOI'OIPaHHHUKA C MTOBEPXHOCTBIO BpalleHus. [lepeceyenne MOBEPXHOCTEN BpAILEHUS: ABYX
MPOEHUPYIOIIUX MOBEPXHOCTEN, MPOCHMPYIOIIEH ¢ He mpoenupyromen. llepeceuenne He
MIPOELUPYIOLIMX [IOBEPXHOCTEM BpalleHWs C MapajUIeNbHBIMU OCAMHM. TeopemMa o
IIEPECEYEHUN COOCHBIX IMOBEPXHOCTEN BpamleHusd. IlocTpoeHue IMHMM IiepecedyeHus] He
MPOCLUPYIOIUX I[OBEPXHOCTEH BPALIEHUS C IIEPECEKAIOIUMUCT OCAMH  METOAOM
KOHIIEHTpHUeCcKHX cdep. YacTHble ciiyyan MepecedeHHs MOBEPXHOCTEH BTOPOro MOpsIKa:



Teopema MOHXa U ee CIIeACTBHE.
Monyns 3. Uzo6paxkenus npenmeroB o I'OCT 2.305-20009.

N3o6paxenus. Buasl uzobpaxenuii mo 'OCT: Bumsl, pa3pe3bl, ceYeHHs, BRIHOCHBIC
asieMeHTbl. OCHOBHBIE BU/IbL. [N1aBHBIN BUJ, TpeOOBaHUS, NIPEAbABIAEMbIC K TJIABHOMY BHUIY.
JlonoJHUTENbHbIE U MECTHBIE BUABI. Pa3zpessl, Kiaccu(pUKaIHs pa3pe3oB MO PaCHOI0KECHUIO
CEKyIIEH IUIOCKOCTHM OTHOCHUTEIBHO IUIOCKOCTEM IPOEKLMI: pa3pe3bl BEPTUKAIBHBIC,
rOpU30HTANIbHBIE U HaKJIOHHBbIE. Kiaccuukaius pa3pe3oB M0 YUCITY CEKYIIMX TUIOCKOCTEH:
paspe3bl IIPOCTBIE M CIOXKHBIE —CJIOXKHBIE CTYNEHYATble M CIIOKHBIEC JIOMAaHbIE pa3pesbl.
CoBmenieHnble n300pakeHus. MectHble paspe3bl. CedeHUs] HalO0KEHHBIE M BBIHECEHHBIC.
BeinocHsle a1neMenTsl. [IpaBuna o603HaueHns n300paKeHUH.

HaxnonHble cedyeHus reoMerpudeckux Ten. [locTpoeHue mpoexkuuii M HaTypalbHBIX
BEJIMYHMH TIeOMETpUUYECKUX Ted. HakioHHbIE ceyeHMs MHOIOIpaHHUKOB. Buasl u mnpasuia
IIOCTPOCHUSI CEYEHMH LMIMHApPA. 3aBUCUMOCTb BMJIAa HAKJIOHHOTO CEUEHUs KOHyca OT
PacCIOJIOKEHU CEKYIEH TUIOCKOCTH OTHOCUTENIBHO OCU KOHyca. HakiloHHBIE ceueHus 1mapa.
[IpaBuia nOCTPOEHUS HAKIIOHHBIX CEYEHUN COYICHEHHBIX TEIL.

AxcoHoMeTpHuecKue yepTexu usaenuit. O0pa3zoBaHue akCOHOMETPUUECKOTO YEPTEkKa.
[lepBuynas u BropuuHas mpoekuuu. KodpduuueHTsl HCKaXeHHs aKCOHOMETPUYECKOTO
yeprexka. Ilepexon oT HaTypanbHbIX KO(QQHUIMEHTOB MCKAKEHHsI K NPUBEIACHHBIM. Bujbl
AKCOHOMETpPUM. BbINONIHEHHE  YepTe)Ked  MHOIOYrOJIBHMKOB W OKPY/KHOCTEH B
OPSIMOYTONIbHOM ¥ KOCOYTOJIbHOW (TOPU3OHTANBHONH U (DPOHTANBHOI) H30METPHSIX.
AKCOHOMETPUYECKHE YEPTEKHU FEOMETPUUECKHX Tell. Pa3pe3bl B akCOHOMETPHH.

[IpumeHenune oOpa3oB M METOJIOB HauepTaTeIbHONW I€OMETPUM AJS peuleHus (pu3nKo-
XUMAYECKHX 3amad. [ paduyeckoe n300pakeHHE COCTaBa MHOTOKOMIIOHEHTHBIX CHCTEM:
OTPE30K COoCTaBa, TPEYroJbHUK COCTaBa, TeTpasAp cocraBa. ['paduueckoe u3o0paxeHue
CBOWCTB MHOTOKOMIIOHEHTHBIX cUCTeM. | 'paduueckoe M300pakeHHE CTPYKTYPHI BEILECTB,
IIPUMEpPBI U300paKEHUS BEIECTB.

AHHOTANUsA padoueil NPorpaMMbl U CIATNIIAHbBI
«OCHOBBI KBAHTOBOM XUMHUHM AHTHKOPPO3HOHHBIX marepuaaon» (b1.B.05S)

1 eap AUCHMTITHHBI

COCTOMT B W3YyYECHHM OCHOBHBIX TMOHSTHUA COBPEMEHHOM KBAaHTOBOW XWUMHH M
KBaHTOBO-XMMHYECKHX METOJOB pacyera CTPOCHUS U CBOWCTB XMMHMUYECKHUX CHUCTEM; BO
BBEJCHUHM CTYJCHTOB B KpPYI OCHOBHBIX IMPEJICTABICHUNA O XHUMHYECKOW CBS3U U
MEKMOJICKYJSIDHBIX ~ B3aUMOJEHUCTBUAX U O3HAKOMJIEHMM Ha JTOM  OCHOBE C
O0COOEHHOCTSIMU XMMUYECKOW CBSI3U B XMMHYECKHX BEIIECTBAX M OOYCIOBICHHBIX ITHM
CBOMCTBAMHM MaTepHallOB; B OCBOCHHH pPa0OTHI C OCHOBHBIMH KBaHTOBO-XMMHUYECKUMU
KOMIBIOTEPHBIMU MTPOTPAMMaMHU, UCTIOJIb3YEMBIMU HA MPAKTHKE.

2 B pe3yabrare m3ydeHHs AUCHUIUVIMHBI O00y4YawInuiicsi MO0 Nporpamme
0akajiaBpuAaTa 10JIKeH:

OO0nanaTh CICTYHOIUMH KOMICTCHITUSIMHU:

- TOTOBHOCTh HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW (DH3MUECKOW KapTHHE
MHUpa, TPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOCHHHM BEIIECTBA IS
MOHUMaHUSIOKPYXKAIOIIEro Mupa u sieiieruii mpupopsl (OI1K-2);

- TOTOBHOCTh HCIIOJIb30BaTh 3HAHHWS O CTPOCHHHM BEIIECTBA, MPHPOJIE
XUMHAYECKON CBS3M B PA3IMYHBIX KJIACCaX XHUMHUYECKMX COCIUHCHHUN JUIS TTOHHUMAaHUS
CBOWCTB MAaTepUAIOB W MeXaHW3Ma XHMHYECKHX TMPOIECCOB, MPOTEKAIOIINX B
okpyxkarorieM mupe (OITK-3);

-TOTOBHOCTh MPUMEHATh AHAJIUTHYCCKUEC ¢ YHCJICHHBIC METOMABI  PEIICHUS
MOCTABJICHHBIX 3a/a4, HCIOJIb30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIC TEXHOJOTHH,
MPOBOJIUTh 00PaOOTKY HWH(POPMAIMU C HCIOJIb30BAHUEM TMPUKJIAIHBIX MPOTPAMMHBIX
cpeactBs  chepbl  mpodECCHOHATBLHOW  JEATENIBHOCTH,  HCIIOJIB30BaTh  CETEBBIC
KOMIIBIOTEPHBIE TEXHOJIOTUU M 0a3bl JAHHBIX B CBOCH MNpOodecCHOHAIBLHOW 00JacTH,
MaKkeThl MPHKIAIHBIX MPOrpaMM Ui pacdeTa TEXHOJIOTHYECKHX  IapaMeTpPOB
obopynosanus (I1K-2).

3namu:

- OCHOBHBIC TTOJIOKCHHSI KBAHTOBOW XMMHUHU, COBPEMEHHON TEOPHH
XUMHAYCCKONCBA3H U MEKMOJICKYJIIPHOTO B3aUMOJICHCTBHS U IPUMEPBI €€ MPUMEHEHHS K
KOHKPETHBIM



XUMUYECKUM CUCTEMaM;
- INPUHLUIBL  KOJUYECTBEHHOMN XapakTepu3alnuu aTOMHOMU u
3JIEKTPOHHOMCTPYKTYPBI MOJIEKYJISIPHBIX CUCTEM;
- OCHOBHBIE B3aMMOCBSI3U MEXAY dJIEKTPOHHON CTPYKTYpPOH U (PU3HKO-
XUMUYECKUMHUCBONCTBAMH BEILECTB, JICXKAIIKUE B OCHOBE YIIPABIICHUS CBOMCTBAMU;

- BO3MOKHOCTH OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XUMHUYECKUX
PACUYETHBIXMETO/IOB U 00JIACTH UX MPUMEHUMOCTH.

Ymemn:

- MPUMEHATh  KBAHTOBO-XMMHUYECKHE MOAXObI u METO/IBI

JUIsL  pacyueTa,MHTepIpeTaIii U MpeJCKa3aHusi CTPOCHHSI U CBOMCTB
MOJIEKYJIIPHBIX CUCTEM.

Brnaoemw.:

- 3JI€MEHTapHBIMU HAaBBIKAMU MPUMEHEHHUS KBAHTOBO-XMMUUYECKHUX MOAXOI0B U
METOJIOB U MHTEPIIPETAIIUU PE3YIbTATOB MPH PEIICHUH MPAKTUUYECKUX TEXHOJIOTHYCCKUX
3a/1a4 ¥ CTaHJAAPTHBIMA KBAHTOBO-XMMHUYECKUMH KOMITBIOTEPHBIMU IMPOTPAMMaMHU.

3 Kpartkoe coaep:kaHue JUCHUTLIAHBI

Beeoenue. Tlpemmer KBaHTOBOW XWMHUU. POib KBaHTOBOH XWUMHUU B ONHCAHHUU
XMMHYECKUX SIBJICHUH M MpoleccoB. B3auMOCBsI3b KIaCCHMYECKOM M KBAHTOBOW MoJienen
MOJICKYIL.

Pa3zoen 1. O01me npuHIKITBI KBAHTOBON XUMUH

1.1. OcHOBHBIC TPUOIUKEHUSI.

OCHOBHBIE TOJOKEHUSI KBAHTOBOM MEXaHUWKHU. BapuallMOHHBIA METOJ HaXOXICHHS
BOJIHOBBIX (QyHKIUMH. [Ipnbmmkenne He3aBUCHMBIX 4acTUIl. METOJI caMOCOTIIaCOBAHHOTO
mons Juist atoMoB. [lpuOnmmkeHWe INEHTPANIbHOTO TMOJNA. ATOMHBIE OpOWTANU M UX
XapaKTEPUCTUKH.

1.2. OnHO3JEKTPOHHBIE U MHOTOAJIEKTPOHHBIC BOJTHOBBIE ()YHKIIUM U METOJBI UX
pacuera.

AHTUCUMMETPUYHOCTh  JJICKTPOHHOW  BOJNHOBOW  QyHKmmu. CruH-OopOUTAIH.
Herepmunant Crneiitepa. Beenenne B metonsl Xaptpu-®@oka u Kona-I1lsma, xumuueckas
TPaKTOBKa Pe3yJIbTaTOB. DIEKTPOHHbIE KOHPUTypalluu aTOMOB C TOYKHU 3pEHUS] KBAaHTOBOU
XUMHH.

Pazoen 2. Metonnl KBAHTOBOI XUMUH

2.1. MonekyisipHasi CTpYKTypa, JJIEKTPOHHAsI KOPPEISIIHSI.

[Tpubmmxenne bopHa-OnnenreliMepa, aanabdaTUdecKuil MOTEHLUAN W TOHATHE
MOJEKYJApHOU CTpyKTyphl. Metoael Xaptpu-®oka u Kowna-Illoma mist Monekysel.
[Tpubmmxenne MO JIKAO. DnextpoHHass Koppesanus. MeToJ KOH(QHUryparHoOHHOTO
B3aumoencTBus. Teopust BO3MylIeHH. Pacuer sHepruyM IUCCOUMAIMM XUMHYECKUX
CBA3EH.

2.2. Heomnupuueckue u MojrySMIupuIecKre METO/IbI.

Hepapxuss MeTONOB KBaHTOBOM xumuu. Hesmmupuyeckas KBaHTOBas XHMHS.
basucuble GyHKIMM 11 HEAIMIOUPUYECKUX pacdyeToB. ATOMHBIE M MOJEKYJsSpHbIE
6asucHble HaOopel. Ponb 0Ga3ucHBIX (GYHKUMH B ONMCAHUU CBOICTB MOJEKYI.
[Tonyamnupudeckue meroisl. BanentHoe nmpuOimkeHue. m-3JIEKTPOHHOE MPUOIIMKEHHE.
Meron Ilappusepa-Ilomna-ITappa. IIpocroii u pacmupeHHbIi MeTOAbl XIOKKesA. TOYHOCTh
KBAaHTOBO-XMMHWUYECKHX PAaCUE€TOB CBOWCTB MOJIEKYJI.

Paszoen 3. XuMundeckas cBS3b U MEXMOJICKYJISIPHBIE B3aMMO/ICHCTBHS

3.1. Xummueckast CBSI3b U MEKMOJIEKYJISIPHBIC B3aUMOICHCTBUSI.

OpOuTanbHas KapTHHA XUMHYECKOH CBsA3M. KOHCTpyKTHBHAs U J€CTPYKTHBHAS
uHTepdepeHyst  opburtanei. MonekyispHble  OpOMTaIM W HUX  CHUMMETpHUiiHas
kinaccupukanug.  KoppensuuoHHble — AMarpaMMbl.  ODJIEKTPOHHbIE  KOH(UTypaluu
JIBYXaTOMHBIX MOJIEKYJ. AHalM3 3aceleHHocTeil opoutaneit mo Mamukeny. [lonsitue o
3apsgax v NOpSIIKax CBA3ECH.

[IpocTpaHcTBEHHOE pacnpeeneHue NEKTPOHHONW TUIOTHOCTH M XMMHYECKAsl CBS3b.
MexMonekyisipHble B3aumojeiictus. JlehopmarmonHas 3/1eKTpoHHast IOTHOCTh. CHIIbI
B MOJIEKYJax.

3axntouenue. KBaHTOBass XMMHUS KaK MHCTPYMEHT IIPOIHO3a B XUMUH.

OO61iee KOJIMUECTBO pa3aeioB — 3.

4 O0beM yueOHOH TUCHUIIINHBI



Bunst yueOHO# paboTh B sauctHbIx B akanem. yacax
SIMHAIIAX

O0mas Tpy10eMKOCTb JUCHUILUINHBI 0 Y4eOHOMY IIaHy 3 108
KonTakTHasi paboTa — ayTUTOPHBIE 3aHATHS 0,89 32
Jlexnuu (JIek) 0,445 16
[pakTuueckue 3ansrus (I13) 0,445 16
JlabopaTtopHsie 3ansaTus (J1ao) - -
CamocrosiTtesqbHast padora (CP): 2,11 76
KoHTakTHas camocTosTeIbHas padboTa - 511 0,4
CaMocTosTeNlbHOE U3yUeHHE Pa3IeNiOB TUCITUTLINHBI ! 75,6

Bua konTpossn:

3a4eT ¢ OLEHKOH

Bunst yueOHOI paboTh B 3ateTHbIX B actp. wacax
eAMHUIAaX

O0mast TpyA0eMKOCTh TUCHHUILIHHBI 10 Y4eOHOMY MJIaHY 2 81
KonTakTHas padoTa — ayIuTOpHbIE 3aHATHUS: 0,89 24
Jlextmu (Jlex) 0,445 12
[paxTnueckue 3ansatus (113) 0,445 12
JlabopartopHsie 3ansaTus (J1ao) - -
CamocrositesibHast padora (CP): 2,11 57
KonTakTHas camocrositensHas paboTa 0,3
CaMocTosTebHOE U3ydeHHE Pa3AeIOB TUCITUILTHHBI 2,11 56,7

Buj konTpoJs: 3a4eT ¢ OLEHKOH

AHHOTanus padoyeii NPOrpaMMbl JUCHUTIIUHBI
«Teopusi BeposiTHOCTEH H MaTeMaTHYeCKAasl CTATHCTHUKA B TEXHOJIOTHHU
3ammThl 0T Koppo3un» (b1.B.06)

1. llenu v 3aa4u TUCHUTLIMHBI

Lenpto MUCHMITIMHBI SBISIETCS (OPMUPOBAHHE Y CTYACHTOB CHCTEMBI OCHOBHBIX
MOHATHM, UCTIONB3YEMBIX JJISi OCTPOCHUSI BAKHEUIINX MaTeMaTHUYECKUX MOJIENeH, U YMEHUs
HCII0JIb30BAaTh MAaTEMATUYECKUE METO/bI JUIsl OIIMCAHUS PA3IMYHbIX IIPOLECCOB.

OCHOBHBIMHU 3a/ladyaMM JUCLUUIUIMHBI, PELIEHUE KOTOPBIX O0ECIEeYMBAET JIOCTHKEHUE
L[€JIH, ABJISIOTCS:

¢bopMUpOBaHME TMOHMMAaHUS 3HAUMMOCTH  MaTeMAaTUYEeCKOM  CoOcCTaBisiollell B
€CTECTBEHHOHAYYHOM 00pa30BaHUM OakaaaBpa;

O3HAKOMJICHHE C CHUCTEMON TOHSTHM, HWCMOJb3yeMbIX [JI OMUCAHHS BaXXHEUIIMX
MaTeMaTHYeCKUX MOJIeJIe 1 MaTeMaTHYeCKUX METOJI0B, M MX B3aUMOCBSI3bI0; 03HAKOMJIEHHE C
[IpUMepaMu IPUMEHEHUSI MaTeMaTHYeCKUX MOJIeIel 1 METO/I0B;

(¢hopMHpOBaHME HABBIKOB W YMEHMH MCIIONb30BAaHMSI MaTeMaTUYeCKUX MoJelel u
MaTEMaTHYECKUX METOJIOB.

2. TpebGoBaHus K pe3ysibTaTaM OCBOSHHSI TUCIIUITIIMHBI

N3yuenne kypca TBuMC ciocoOcTByeT NpUOOPETEHUIO CIETYIOMINX KOMITETEHIIUH:

2.1. TIpodeccuonanpHbIe:

- CIOCOOHOCTh  IUIAHMPOBAaTh W NPOBOAUTH  (U3NYECKHE U  XHUMHYECKUE
SKCIIEPUMEHTHI, MPOBOAUTH O0OpabOTKYy WX pe3yslbTaTOB U OLEHUWBATh IMOIPEUIHOCTH,
BBIIBUTaTh TUIOTE3bl M YCTAHABIMBATH TIPAHUIBI MX TNPUMEHEHUS, NPUMEHSTh METOMbI
MaTEeMaTHYeCKOro aHajiu3a M MOJEIHUPOBAHMS, TEOPETUYECKOTO U SKCIEPUMEHTAILHOTO
uccnenoBanus (I1K-16).

3. B pesynprare u3yueHUs JUCUUIUIMHBI OOydalolIUiCs 1O  MporpaMme
OakajaBpuaTa JIOJDKEH :
3HamMb.

OCHOBBI TEOPUH BEPOSTHOCTEN U MATEMATUUECKOM CTAaTUCTUKH;

MaTeMaTUYeCKUE TEOPUH U METObI, JIKAIIUE B OCHOBE MOCTPOCHMSI MAaTEMaTUYECKHUX
MO/IeJIeii; OCHOBBI IPUMEHEHUSI MaTEMaTHYECKUX MOJIEIEH U METOIOB.

ymMems:

BBIOMPATh MATEMATHYECKHNE METO/IbI, TPUTOAHBIC JIsl pEIIEHUs KOHKPETHON 3a/1auu;

HCII0JIb30BaTh MAaTEMAaTUUYECKHUE MOHATHS, METOAbl U MOJENHU AJII ONUCAHUSL Pa3TUUYHBIX
MPOIIECCOB; BBISBISATh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, JIekKAIlle B OCHOBE KOHKPETHBIX
MPOLECCOB; UCIOJb30BATh OCHOBHBIE METObI CTaTUCTUYECKOMN 0o0paboTku

JAaHHEIX;




MIPUMEHATh MaTEMATUYECKUE 3HAHUS HA MEXKIUCLIUILUINHAPHOM YPOBHE.
enadems:
OCHOBaMH  (yHJAMEHTAIBHBIX MAaTEMAaTUYECKUX TEOpHU MHABBIKAMU
HCIIOJIb30BaHUS MATEMAaTUYECKOIO amnmnapara;

METOJaMH CTaTUCTHYECKOU 00paboTKK nH(pOpMaIUH.

4. Kparkoe conepxanue qucruminasl: 4 CEMECTP

1. Teopus BeposTHOCTEH. CiiydailHble BEJIMUUHBI U UX 3aKOHBI paclpeIeICHHUS.

[Ipenmer Teopuu BepositHocTel. CiydaiiHbie coObITHS. [IpOTHBOMONOKHBIE COOBITHS.
HezaBucumbie coObitusi. OtTHOcUTeNbHass uactoTa. Kiaccuyeckoe MW TreoMeTpUYecKoe
ONpEJEICHUE BEPOSATHOCTU. OJIEMEHTApHAas TEOpHsl BEPOSATHOCTEH. MeToAbl BBIYHUCIEHUS
BeposiTHOCTeH. [IpocTpaHcTBO 3ieMeHTapHBIX coObiTuil. Kiaccuueckoe —ompeneneHue
BEPOATHOCTH. Anredpa cOOBITUH: TeopeMbl O  BEpPOATHOCTH CYMMBI  COOBITHH,
MPOTHBOIOJIOXKHBIX COOBITUH, CyMMa BEPOSTHOCTEW HECOBMECTHBIX COOBITHH, 00pa3yrOIIHUX
MOJIHYI0  Ipynimy. AKCHOMAaTHYECKOE  OIpe/esieHHe  BEepOSTHOCTH.  CTaTUCTUYECKOE
OIIpE/ICIICHUE BEPOSITHOCTU. Y CIIOBHAS BEPOSATHOCTb. T€OpEMBI O BEPOSTHOCTU IPOU3BENCHUS
3aBUCHMBIX W He3aBUCUMBIX coObiTui. [lonHas BeposTHOCTH. [lOBTOpHBIE HCHBITAHUS.
@opmyna bepHymu. JlokanbHas W MHTErpaibHas Teopemsl Myaspa-Jlamaca. Popmyna
[Tyaccona.

[lonsTHe ciy4allHOM BEJIMYMHBI. [[MCKpETHBIE M HENpPEPBIBHBIC CIIy4aiiHbIE BEJIUYUHBI.
3aKoH pacnpe/iesieHus CIly4aiiHON BeJIMuuHbl. DYHKIMS paclpe/iesieHus1, €€ CBOMCTBA, rpauK.
[InoTHOCTH pacmpesiesieHus HEMPEePbIBHON ClyyalfHOW BETUYMHBI (IIOTHOCTH BEPOSATHOCTH).
@opMyna aid BEPOSATHOCTH MOIAJAHUS HENPEPBIBHOM CIyYallHOM BEJIMYMHBI B JIAHHBIN
WHTEPBaJI, BHIPAKEHHBINH Yepe3 MIOTHOCTh BEPOSITHOCTH, T€OMETPUUYECKUN CMBICT (POPMYIIBL.
bunomunanbHoe pacnpenenenue, pacupenenenue Ilyaccona, paBHOMEpHOE paclpeieieHue,
HOPMaJIbHOE pacmpeiesieHrue, SKCIOHEHIIMAIbHOE pacIipeielieHUeE.

2. Maremaruueckas CTaTHCTHKA.

[Ipeamer maremaTudeckoil cratUcTUKUA. (OCHOBHBIE 3aJaud  MaTEMaTUYECKOU
cratucTuku. BoiOopounsiii meron. Crartuctudeckoe omucanue. Boibopku. ['mcrorpamma u
nmoyuron 4actoT. Cratuctuueckas (ammupudeckas) QyHKIUS pacrpeneicHus. Beibopounbie
XapaKTepUCTHKU M ux pacnpenenenus. CoctosrenbHble, 3(QQEKTUBHbIE CMELICHHBIE |
HECMEILEHHBIE OLICHKU NapameTpoB. CTaTUCTUYECKOE CPEIHEE, CTATUCTUYECKAsl AUCHIEPCHUS U
CTaTUCTUYECKOE  CpPEIHEE  KBAaApPAaTUYHOE KAK  TOYEUYHbIE  OLICHKM  HEU3BECTHBIX:
MaTEeMaTHYeCKOro  OXHUIAHMs, JUCIEPCUH, CPEIHEro  KBaJpaTUYHOTO  OTKJIOHEHHS.
JloBepuTeNbHbIE MHTEPBAJIBI M UHTEPBAJIbHbBIE OLIEHKH. JlOBEepUTENIbHBIE OLIEHKH HEU3BECTHOM
BEPOATHOCTH IO OOJbIIMM BbIOOpKaMm. JloBepuTenbHasi OLEHKa MaTeMaTUYECKOTO OKHUJaHUS
IIpU HEU3BECTHOM Aucniepcuu. JloBepuTenbHas OLEHKa CPEAHET0 KBaJpaTUUYHOTO OTKJIOHEHHUS.
Tounbie BeIOOpOUHBIEC pacnpeneneHus: CteroeHTa (t- pacnpenenenue), Oumepa-CHenexopa
(F-pacnipenenenne), Ilupcona (y?-pacmpenencHne). IIpoBepka CTAaTHCTHYECKHX THIIOTES.
Matematuueckue METOAbl IPOBEPKH CTATUCTUYECKUX THUIOTE3. OJIEMEHTbl TEOpUHU
KOPPEJSIIHH.

O6beM yueOHON AUCIUTITHBI

Bcero 4 cemectp
Bunasl yueOHoit paboThl —— o

aK.gac aK.gac
OO011ast Tpy10EeMKOCTh JUCIUTLIHHEL TT0 3/108 3/108
yuyeOHOMY IUIaHy
AyIUTOPHBIC 3aHATHS: 1,33/48 1,33/48
Jlexmmm (JIek) 0,44/16 0,44/16
[MpakTrueckue 3austus (I13) 0,88/32 0,88/32
CamocrosrenpHas padota (CP): 1,67/60 1,67/59,8
KoHTakTHast caMOCTOsITeNbHAsL paboTa 102
CamocTosITeIbHOE U3y4YeHHE pa3aeioB /59.8
TYCIIATIIINHEI !




Bun koHTpOIIS: 3auer
9K3aMeH/3a4eT
Bcero 4 cemectp
Bunbl yue6HO# paboThI —, P——
acTp.Jac acTp.Jac
O6ias TPY/I0EMKOCTb UCUUILITHHBL 110 | 5/0 3/108
yueOHOMY IIaHy
AYIUTOPHBIC 3aHATHS: 1,33/35,10 1,33/36
Jlexiuu (JIek) 0,44/10,80 0,44/12
[Mpaktuyeckue 3ausatus (I13) 0,88/23,76 0,88/24
Camocrosrenbhas padota (CP): 1,67/45,09 1,67/44,85
KoHnTakTHas camocTosTeabHas paboTa 1015
CaMocTosTeIbHOE  M3y4YCHHE pasielion /44 85
MYCHUTIIINHEI ’
Bu koHTpOIIS: 3auer
9K3aMeH/3a4eT
AHHOTaUMs padoyeil MPOrpaMMbl U CHHILTHHBI
«JlabopaTopHbie pa6oThl N0 opranuveckoii xumun» (51.B.07)
1 Heabl0 THCHMIIMHBI SBISCTCS NPUOOPETEHUE CTYACHTAMH OCHOBHBIX CHHTE3a

OpraHN4YC€CKHX BCIICCTB

2 B pe3yabrare wu3yueHuss AUCHUILIUHBI

ﬁaKaHaBpuaTa JOJIZKCH:

Obnadams CIeayIOUIMMU KOMIIETEHIIUSIMH:

- CIIOCOOHOCTh  IJIAaHUPOBaThb U

IIPOBOJIUTH

o0yuyamuuiics mno mnporpamme

(1)H31/I‘ICCKI/IG n XUMHNYECKUEC

OKCIICPUMCHTBI, IMPOBOAWUTH 06pa60TI<y HUX PpE3yJIbTaTOB W OLCHUBATH TIOTIPCUIHOCTH,
BbIJIBUT'aTb THIIOTE3bl W YCTAHABJIMBATL TPAaHUIBI HUX MNPUMCHCHUSA, IMMPUMCHATH MCETO/bI
MAaTEeMaTUUCCKOTO aHajin3da W MOJACIHNPOBAHUSA, TCOPCTUYUYCCKOIO H IHSKCICPUMCHTAIBHOTO

uccienoBanus (HaydyHo- ucciienoBarenbekas aesarenbHocTb) (ITK-16);

- TOTOBHOCTh MCIOJIb30BAaTh 3HaHUE CBOMCTB XMMHUYECKHUX 3JIEMEHTOB, COEIMHEHUN
Y MaTepHaJIoB Ha KX OCHOBE JUIS pelleHus 3a1au npodeccuonanbHoi nesirensaoctr (ITK-18);

- TOTOBHOCTBH
OTE€YECTBEHHBIN
3name:

HU3y4aTh

HayYHO-TEXHUYECKYIO MH()OPMAIIHIO,
n3apyOeKHBIN OMBIT 10 TeMaTuke uccenoBanus (ITK-20).

- TCXHUKY 0E30ITaCHOCTH B J'Ia60paTOpI/II/I OpraHquCKOﬁ XHUMUU,
- IIPUHIIUIIBI 0€30I1acHOr0 06paH_[eHI/I$I C OPraHU4YCCKUMHU COCIUHCHUSIMU
- METOAbI U BUIBI XpOMaTOFpa(I)I/II/I AJI OIIPEACIICHUA COCTaBa pCaKHHOHHOﬁ CMECH,

- TECOPETUYCCKUC OCHOBBI

cr1oco00B

n I/I,Z[CHTI/I(I)I/IKEU_II/II/IOpPaHI/I‘{eCKI/IX BCIICCTB,
- OKCIICPUMCHTAJIbHBIC METOAbI ITIPOBCACHUS OPTaHUYCCKUX peaKuHﬁ, IMPOTCKAOIINUX

I10 PA3JIMYHBIM MEXaHHU3MaM;

BBIICIICHUS, O4YUCTKH

- OCHOBHBIE 00IlIM€ METOIMKHN B3aUMHOH TpaHCc(OpMalUK KJIacCOB OpraHUYECKUX

COE€IUHEHUN.
Ymems:

— MPUMEHSITh TEOPETHUECKHE 3HAHUS U DKCIEPUMEHTAIbHBIE METOJIbI
MCCIIETOBAaHUSIOPTAaHNMYECKON XUMUU TPU PEIICHUH MPOPECCHOHANBHBIX 33/1aY;

— chopmyaupoBaTh MpodeMy 1 000CHOBATH BEIOOP TPHUOOPOB U
OKCICPUMCHTAJIIBHBIXMETOAO0B UCCIICAOBAHM, ITIOCTABUTD LCIN U 3aJ1a4 U HAMETUTDL ITYTH UX

JIOCTYKCHMS,

—  CHHTE3MpPOBATb COCIMHEHMS I10 IIPENI0KECHHOU METOIUKE;
CUHTE3UPOBAaHHBIX
OCHOBETEOPETUYECKUX 3HAHUM 110 OPraHUYECKON XUMUU;

- IIPOBECTU
BEIIECTB Ha

BBIACIICHUC n

OUYHUCTKY




- BEIOMpATh paLMOHAIBHBIN CIOCOOBBIICIICHUS OYHCTKU
OPTraHUYECKOTOCOEAUHEHUS;
- MPEJCTABIIATh TAHHBIE 1abopaTopHOTO HCCIIEIOBAHUS B BUJIE
rpaMOTHOO(OPMIICHHBIX METOIHK;

- MPOBOJAUTH aHAIN3 U KPUTUUECKH OICHUBATH MOJYYEHHBIE SKCIIEPUMEHTAIbHBIC
JaHHbBIE, 0000IIaTh U JAeTaTh 000CHOBAHHBIC BBIBOJIBI HA 0a3¢ MPOBEAEHHBIX OIBITOB;

—  BBIOpaTh crocod MAeHTU(OUKAIIMY OPTAaHUYECKOTO COSTUHEHUS.

Braoemy:

- KOMIUJIEKCOM COBPEMEHHBIX 3KCIIEPUMEHTAJIBHBIX METOJOB OPraHMYECKON XUMUU
JUTA pEIIeHUs] KOHKPETHBIX UCCIIEIOBATEIbCKUX 33/1a4;

—  DKCIEPUMEHTAIBLHBIMU METOJIAMU MTPOBEACHUS] OPTAHUYECKUX CUHTE30B.
OCHOBHBIMU METOJIaMH HJICHTU(UKAIIMH OPTaHUYECKUX COCTMHCHUM

—  TpueMaMu 00pabOTKH W BBIJCICHUS CHHTE3UPOBAaHHBIX BEIICCTB;

- 3HAHUSMHU OCHOBHBIX 3aKOHOB OPraHUYeCKONH XMMHU JUIS COJACPIKATEIbHOMN
HHTEPIPETAUHUITONTYYSHHBIX SKCIIEPUMEHTANIBHBIX PE3YIbTATOB.

3 Kparkoe conepskanue AMCIHUTIIHHBI

1 Paszoen 1. «Illpasura u memodwvl pabomul 8 1aOOPAMOPUU OP2AHULECKOU XUMULY

1.1 TIlpaBuna 6e3omacHoO# pabOTHI B JIAOOPATOPUH OPTaHUICCKOW XUMUH

1.2 Metoasl paboThI B TaOOPAaTOPUN OPTraHUIECKOH XUMUH

1.3 JlaGoparopnas nocyna, 000py0BaHUE U IPUOOPHI

2 Pazoen 2. «Memodul uoenmughuxayuu, OYUCMKU U 8bLOCACHUSL OPSAHULECKUX COCOUHECHUILY

1.1 Xpowmarorpadus

1.2 Meroapl OYMCTKH KHUIKHUX BenlecTB. [leperonka.

1.3 MeTtoabl 0UMCTKH TBEpABIX BenlecTs. [lepekpucrammsanus

3 Pazoen 3. «Cunme3 opeaHuueckux coOeOUHeHul»

3.1 Cunrtessl

4 O0beM y4eOHOW AMCIUIITHHBI

B 3aueTHBIX

Bunst yueOHO# paboTh B akanem. yacax
eIMHMIIAX
O0uasi TPy10€eMKOCTh JUCHUILIUHBI 10 Y4eOHOMY IJIAHY 2 72
KonTtakTHas padoTa — ayIuTOPHbIE 3aHATHUS: 0.88 32

Jlexmim (Jlek) - -

[paxTuueckue 3anstus (113)

JlaboparopHsie 3ansTus (J1ad) 0.88 32

CamocrosrTenbHas padora (CP): 1.12 40

KonTakTHas camocrositensHast paboTa 512 0.2

CamocCTOsATeIbHOE N3yYCHNE Pa3eIIOB AUCIUIIIMHEL ' 39.8
Buja konTpoJs: 3ayer

B 3aueTHBIX

B i B .

UIbl yueOHOM paboTHI J— acTp. yacax
OO0uiast Tpy10€eMKOCTh TUCHHUILIUHBI 0 Y4€OHOMY MJIaHYy 2 54
KonTakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 0.88 24

Jlextmu (Jlex) - -

[paxTuueckue 3ansarus (113)

JlaGoparopusie 3aHsTus (J1ad) 0.88 24

CamocrositesabHas padora (CP): 1.12 30

KonrakrtHas camocrositensHas pabora 512 0.15

CaMoCTOATENBHOE U3yUEHHUE PA3/AETIOB JUCIUITIINHBI ' 29.85
Bua konTpoas: 3a4er

AHHOTaNuA padoyeii MPOrpaMMbl IMCHUILIHHBI

«Opranuyeckasi XuMHsl B TEXHOJOTMHU 321U THI OT kKoppo3umn» (b1.B.08)

1 Hebi0 AUCHUNJIMHBI SBISIETCS TPHOOPETEHUE CTYICHTAMH 3HAHHN O CTPOCHUU
OpPraHMYEeCKUX COCIMHEHUW, OCHOBHBIX XHMMHWYECKMX CBOWCTBAaX pa3JIMYHBIX KJIACCOB
OpPraHMYeCKUX COEAVMHEHUM W METoJaX UX IMOJy4YEeHHUS, KaK MpPOMBIIUIEHHBIX, TaK U
1a00paTOPHBIX.

2 B pe3yabraTre wu3ydYeHHsi AMCUMIUVIMHBI oOOydyalwuuiics M0 mporpamMmme
0akajlaBpUAaTa 10JIKEeH:




Obaaoams CNeAyONUMI KOMITETCHIIUSMU:

- CMOCOOHOCTh  IUIAHMPOBAaTH M NPOBOAMTH  (U3NYECKUE

n XUMHUYCCKUC

SKCIIEPUMEHTHI, MPOBOJIUTH O0O0pabOTKYy HX pE3yJIbTaTOB W OIEHHMBATh IOTPEIIHOCTH,
BBIIBUTATh TUIIOTE3bl W YCTAHABIMBATh TPAHUIBI HMX TPUMEHEHUS, MPUMEHSITh METOJbI
MaTEeMaTHYeCKOro aHajin3a U MOJCIHUPOBAHMS, TEOPETUYECKOTO U OSKCIEPUMEHTAIBHOTO

uccleioBaHus (HayqHO- HCCIe0oBaTelbeKas aesrenbHocTs) (ITK-16);

- TOTOBHOCTb UCITIOJIB30BaTh 3HAHUE CBOMCTB XMMHUYECKUX DJIEMEHTOB, COCUHEHUN
Y MaTepHaJIoB Ha KX OCHOBE JJIS pelIeHus 3a1au npodeccuonanbHou nesirensaoctu (I1K-18);

- TOTOBHOCTh  W3y4aTh HayYHO-TEXHUYECKYIO MH(OpMAIIHIO,
OTEUECTBEHHBIN n3apyOeKHbBIN ONBIT MO TeMaTrke uccinenosanus (ITK-20).
3namo:
— TEOPETUYECKHE OCHOBHI CTPOCHHUS U CBOWMCTB PA3IMUHBIX KIACCOB OPraHUYECKHX
COCIUHCHMUI,
— CIOCOOBI MOTYYCHHUSI U XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB OPTaHMYECKHUX
COCIMHCHMUI,
— OCHOBHbBIE MEXAaHU3MbI IPOTEKAHUS OPraHUYECKUX PEaKIIN;
Ymemn:
— IPUMEHITh  TEOPETHUYECKUE 3HAHMUSA 1T~ CUHTE3a OpPraHUYECKUX

CO@HHHGHHﬁp&SJ’IH‘lHHX KJIaCCOB,

— aHaJIM3UPOBaTh U NMPCACKA3bIBATb PCAKIITMOHHBIC CBOMCTBaA OpTraHU4YCCKUX COGHHHGHHﬁ;
— COCTaBJATb CXCMBbI CHHTE3d OPTraHUYCCKUX COGHHHGHHﬁ, 3aJIaHHOI'O CTPOCHMH A,

Braoemy:

— OCHOBaMH HOMCHKJIATYPbI U maccmbnxaunn OpTraHU4YCCKUX COG[II/IHCHI/Iﬁ;
— OCHOBHBIMH TCOPCTUUCCKHUMU ITPCACTABICHHUAMU B OpFaHI/I‘IeCKOﬁ XUMUU,

— HaBbIKaMH 000CHOBaAHMUST palOHaJIbHBIX crmoco0oB

OpPraHUYEeCKUXBEIECTB.
3 Kparkoe coaep:kaHue JUCHUTLIAHBI

IMMOJIy4YCHUA

1 Pazoen 1. «Memannopeanuueckue coeounenus. I anocenonpou3soonvie.

Cnupmui, ghenonvt, npocmwie 3pupbi. »
1.1 MeramiopraHu4ecKue COCTUHCHHS.
1.2 TanmoreHONPOU3BOIHEIC
1.3 Cnouprst
1.4 ®denomnmr
1.5 IIpoctsie 3pupbl
1.6 DmoxcucoeUHEHUS

2 Paszoen 2. «Anvoezudwvt, kemonwl. Kapoonosvie kuciomol u ux YyHKYUOHAbHBLE

npouU3600HbIEY
2.1 Aunpaeruapl ¥ KETOHBI
2.2 KapOoHOBBIE KUCIIOTHI
2.3 OyHKIMOHAIBHBIE IPOU3BOIHBIE KAPOOHOBBIX KACIOT
3 Paszoen 3. «A30mcooepoiicawue coeouneHusy
3.1 HwurpocoennHeHus
3.2 AMUHBI
3.3 A3sa- U 1ra3ocoeIuHEHUS
4 O0beM yueOHOM TMCUMILTHHBI

Buner yae6HOM paboThI B saueTHeIX B akagem. gacax
eIMHUIIAX

OO0m1ast TPy10eMKOCTh AUCHHUILIUHBI 0 Y4€OHOMY IJIaHy 5 180
KonTakTHasi padoTa — ayIuTOPHbIE 3aHATHS: 1.78 64
Jlexnuu (Jlek) 0.88 32
[Mpaktuueckue 3anstus (I13) 0.88 32
JlaGoparopusie 3aHsTus (J1ad) - -
CamocrosiTenbHas padora (CP): 2.22 32
KonrakrtHas camocrositenbHas pabora 299 -
CaMoCTOATENBHOE U3yUEHHUE PA3AEIOB TUCIUILINHBI ' 80
JK3aMeH 1 36
KoHnTtakTHas paboTa — MpOMEKyTOUHAS aTTECTAITHS 04
[TonroroBka k 3K3aMeHy 1 35.6




Bua konTpoas:

IK3aMCH

Bunst yueOHOM paboTh B sauerhbix B actp. wacax
SIMHHIIAX
OO0masi Tpy10eMKOCTh JUCHUILINHBI 110 y4e0HOMY IIaHy 5 135
KonTakTHasi padoTa — ayTuTOPHBIE 3aHATHS 1.78 48
Jlexuuu (JIek) 0.88 24
[pakTuueckue 3ausrus (I13) 0.88 24
Jlabopartopusie 3ansaTus (J1ao) - -
CamocrositesqibHast padora (CP): 2.22 60
KonTakTHast camocTosiTenbHast pabota 999 -
CaMoCTOsATEeNNFHOE N3YyUCHHE Pa3IesIOB JUCIUITIHBI ' 60
JK3aMeH 1 27
KoHTakTHast paboTa — MPOMEKYTOYHASI aTTECTALISI 1 0.3
[ToaroToBka k sK3aMeHy 26.7
Bujg konTpoJs: JK3aMeH
AHHOTanua padoyeii mporpaMMbl JUCHHUIIJIHHBI
«Munepajsiorusi u kpucrauiorpapus» (b1.B.09)
1. llenb OUCHUIUIMHBI - COCTOMT B MPUOOPETEHMHM CTyAEHTaMH 3HaHHH 00

OCHOBHBIX MOHATHUSX KpUCTAIIOTpaduu, KPUCTAIOXUMUAN, MUHEPAJIOTHH U TIeTporpaduu s
IIOHMMaHMsI B3aMMOCBSI3M BHYTPEHHErOo CTPOCHHs TBEpAOro Teiaa ¢ ero  (pusmko-
XUMHUYECKUMH CBOMCTBAMHU JUISYNIPABICHUSI CTPYKTYpOH M KAdeCTBOM TEXHHYECKUX
MaTEpHAJIOB.

2. B pesynpraTe um3ydyeHMs AUCUMIUIMHBI OOy4yarolUiics IO IporpaMmme
OakanaBpUaTa0JIKEH:

OO6nanaTh ClIeIyOIUMH KOMIETEHIUSAMMU:

-TOTOBHOCTBIO  MCIIOJIb30BaThb COBPEMEHHBIE 3HAHUA O  KPHUCTAUIOXMMHUYECKOM
CTPOCHMH BEIECTBA VISl IOHUMaHMsI OKPYXKAIOIIEro Mupa u sisienuit npupost (OI1K-2);

-CIIOCOOHOCTBIO MCIIOJIB30BaTh 3HAHUSI O CTPOCHUHU BEILECTBA, IPUPOJIE XUMHUECKON
CBSI3M B PA3JIMYHBIX KJAaccax COEIWHEHUH I MOHUMaHMs MX (PU3HMKO-XMMHUYECKUX CBOWCTB
(OIIK-3);

-CIIOCOOHOCTBIO TPOBOJUTH KPHUCTAIJIOXMMHMUYECKHM aHalu3 ChIpbsi, MaTepHaioB M
rOTOBO# POJYKIINH, OCYIIECTBIIATh OLIEHKY pe3ynbraToB ananusa (I1K-10);

-CIIOCOOHOCTBIO IUTAaHUPOBATh u IIPOBOJIUTH

KpUcTayuorpaguyeckoe, KpUCTAJUIOXUMHUYECKOE W MHHEPAJOTHYECKOEe H3YydeHHeE,
MPOBOAUTh  OOpabOTKYy €ro  pe3yjibTaToB, MPHUMEHSTb METOAbl  KOMIIBIOTEPHOIO
mozenupoBanus (ITK-16);

- TOTOBHOCTb MCIOJIb30BAaTh 3HAHUS KPUCTAIJIOXUMUYECKHX CBONCTB COETUHEHHM
Y MaTepHajioB Ha MX OCHOBE JJIs pellieHus 3a1a4 npodeccronanbroi aesteaproct ([1K-18).

3name:

-OCHOBHBIE 3aKOHBI U MOHATHS KpUCTaIOrpapuu, KpUCTAIIIOXUMUH, MUHEPAJIOTUN U
nerporpapuun

-OCHOBHBIE TIOJIOKEHHSI CTPOCHHUS KPUCTAIIMYECKHX TBEPABIX TEN: KpHCTaUIMYecKas
CTPYKTypa BEIECTBA, IMPOCTPAHCTBEHHBIE TIPYNIbl CHUMMETPUH, OCHOBHBIE  THUIIBI
KPUCTAINIMYECKUX CTPYKTYp, B3aUMOCBSI3b KPUCTAIIIMYECKOM CTPYKTYphl U  (PU3UKO-
XUMHYECKHUX CBOWCTB;

-001111e TPUHLHUIIBI KJIacCU(UKALIUY U OMUCAHUS KPUCTAIITMYECKUX CTPYKTYD

-OCHOBHBIE KpHCTaIOrpauyeckue U KpUCTAIUIOXMMUYECKHE METOMABI MCCIIEeOBAHUS
KPUCTAJNINYECKUX TBEPJBIX TEII;

Ymemy:

-ONpeeNsaTh M ONHCHIBATb OCHOBHBIE CTPYKTYpHBIE THIBI (YUCIO (HOPMYITBHBIX
€IMHUL, KOOPAWHALMOHHBbIE YHWCIA, KOOPAMHALIMOHHBIE MHOTOTPAHHUKH, HAIU4YUE
IUIOTHEHIIUX YIAKOBOK), pelIaTh TUIIOBBIE 33Ja4M IO ONPEAEICHUI0 KaTerOpUHU, CUHIOHUM,
TUITY HEHTPUPOBAHUS KPUCTATNINYECKON PEIIETKH;

-yCTaHaBJIMBATh B3aMMOCBS3b MEXIY KpPUCTAJUIMYECKOH CTPYKTYpoll u (Qu3HuKo-
XUMHYECKHMHU CBOMCTBaMU;

-MCII0JIb3Ysl 3HAHUS OCHOBHBIX TUarHOCTUYECKUX CBOMCTB MUHEPAJIOB U FOPHBIX IIOPOJ




IIPOBOJUTH UX OIIMCAHMUE;
-MCIIONIb30BaTh COBpEMEHHbIe HHTepHeT-pecypchl, Temarhdeckue Oa3bl JaHHBIX U
MOJICJIMPOBAaHUE B MPHUKIAJHBIX IpPOrpaMMax s COCTABIEHMsS ONMCAHUS 3aJaHHOTO
KPUCTAJIJINYECKOIO BELIECTBA.
Bnaoems:
-METOJIMKOM onucanus MOpHOJIOruH KPUCTANINYECKUX TBEPBIX TEII;
-METOJIMKOM ompeneneHus QGopmy CUMMETPUU  KPUCTAJUIMYECKUX
MHOT'OTPaHHHUKOB;

-METOJUKOM KPUCTATNIOXUMHUYECKOTO OINMCAHUS OCHOBHBIX

TUIOBKPUCTAJUINYECKUX CTPYKTYD;

-HaBbIKaMM UIEHTU(HUKALMK BEIECTBA 110 JaHHBIM Kaue€CTBEHHOI'O PEHTIeHO(a30BOro
aHaJIM3a;

-METOAMKON OIpeAeeHUsI U ONMCAHHUsI OCHOBHBIX MHUHEPAJIOB U T'OPHBIX IOPOJA 10
JUarHOCTUUYECKUM MTPU3HAKAM.

3. Kpartkoe copepxaHue JUCHUIUIMHBI

Beenenune. CopaepxaHue, 3aJjaud M B3aUMOCBA3b C JPYTUMH JUCLUIUIMHAMHU
CIIELIUAJIBHOCTH.

OcHoBbl kpuctamnorpaduu. Kpucramauueckas CTpykTypa U CUMMETPHUSL KPUCTAJLIOB.
CummeTpusi Kak NPUHLIMI KJIACCU(PHUKAIMK KPUCTAJUIMYECKUX TBEPIBIX TeJl, MOHATHE 00
U30TPONHBIX M AHU30TPONHBIX  KpucTauiaX. OCHOBHBIE  CBOMCTBA  KPHUCTaJUIOB:
aHU30TPONMS/U30TPOIHSI, OJHOPOJHOCTb, CIIOCOOHOCTh OTPAHSATHCS, CUMMETPHS. DIEMEHTHI
CUMMETpUU KOHEYHBIX (uryp. @opmyna cummerpuu. [loHSATHS KaTeropuu, CHHTOHHH, BUJ
CUMMETpUU. MexayHapo/Hasi CHUMBOJMKA M TEOPEMbl CIIOKEHHMs. 32 BHMJAa CHUMMETpPUH.
[IpaBuna kpuctamiorpaduyeckoil yCTaHOBKH KPHUCTAJUIOB, CTepeorpapuvecKkue MPOEKIUU
3JIEMEHTOB CUMMETPUU U NPOEKLMU IpaHei KpuctamioB. Popmbl UaeaIbHbIX KPUCTAIIOB:
IPOCThIe U KOMOWHHUpPOBaHHBIE (DOPMBI OTPAHEHUs, MPOCThIe (OPMBI OTPAHEHHS HUBIICH,
CpeAHel M BhICUIEH KaTeropuil, NpoeKuu rpaHeil. PeanbHble KpUCTaIbl: OCHOBHBIE METO/bI
BBIPAILIMBAHUS KPHCTAJUIOB U3 PACTBOPOB U PACILIABOB, (POPMBI peaibHbIX KPUCTAJIIOB.

OCHOBBI KPHUCTANIOXUMHU. OJIEMEHTHl IMPOCTPAHCTBEHHOM pemeTku. TpaHcuanus.
DONEeMEeHTbl CUMMETPUM KPHUCTAUIMYECKUX PpEIIETOK. OJeMeHTapHas sueiika. Tumbl
TPAHCISIIMOHHBIX pewmeTok. 14 tumoB pemerok bpas. IIpocTpaHcTBeHHbIE TIpynIbl IO
denopoBy.

230 npoctpaHCTBeHHbIX TIpymnmn. OCHOBHbIE CTPYKTYpHble THmbl. OnucaHue
KPUCTAUNIMYECKUX CTPYKTYp: YMCIO (OPMYJIBbHBIX €AMHHUI] M CTEXHMOMETpHUecKass (popmyna
COEMHEHMS, KOOPANHALMOHHOE YHCIIO, KOOPAMHAIIMOHHBIM MHOTOI'DaHHUK, PEHTTEHOBCKAas
IUIOTHOCTh, IUIOTHEHWIIME YINAKOBKM W 3allOJHEHHOCTb IIyCTOT, MPOEKIHs Ha 0a30BYIO
IUIOCKOCTh. OmHcaHue CTPYKTYPHBIX THUIOB IPOCTBIX BEIIECTB (MeOu, MarHus, rpadura,
anMasa u 7p.), OuHapubix coequnenui tmna AX, AXn (ranuTa, Qaroopura, pyTHIa U Ip.),
CIIO’)KHOOKCU/IHBIX COCAMHEHHUH (IUMWHENW, NEepoBCKUTa W Jp.). Kpucrayummoxumudeckas
kinaccudukanus cuiaukartoB. I[loHATHS H30MOpPPHU3M U HOAMMOP(PU3M KPUCTATUTUNYECKUX
TBEpJBIX Tel. TBepible pacTBOPbI U YCIOBUS HX OOpa3oBaHus. OOlLue MpeAcTaBICHUS O
PEHTICHOBCKMX  METOJaxX  aHaju3a, KAayeCTBEHHOM  pPEHTreHo(a3oBOM  aHalU3E,
UACHTU(UKALMS BELIECTBA 10 JaHHBIM PEHTI€HO(])a30BOro METO/ja aHaJIN3A.

CoBpeMmeHHbIE TeMaTH4deckre 0a3bl JTaHHBIX MO KpHCTAIOrpaduu, KPUCTANIOXUMHU U
MUHEPAJIOTUN U MPUKIIATHbIE KOMIBIOTEPHbIE MPOrpaMMBbI JI ONMUCAHUS KPUCTAJUIMYECKUX
TBepaAbIX Ted. OCHOBbI MuHepanoruu u mnerporpaduu. OOmmue cBeleHHs O MUHEpaiax:
KJ1accu(UKaLUsl MUHEPAJIOB 110 XUMHUYECKOMY COCTaBY U OCHOBHBIE IIPEJCTABUTENIN Pa3HBIX
KJIaCCOB, JIMAarHOCTUYECKHE CBOMCTBA MHHEpaJIOB (IeHe3Huc, MOP(OIOrus, XUMHUYECKUN
COCTaB, I[BET, I[BET 4EpThI, OJIECK, TBEPAOCTh, CIAWHOCTh, IPO3PAYHOCTh, MJIOTHOCTh HAP.).
OmnpeneneHre MHHEpAIOB MO MX (U3MKO-MEXaHHYECKUM CBOHCTBaM. OOIIue CBeICHUS O
TOPHBIX IOPOJaX: CHUCTEMATHKAa TOPHBIX MOPOJA IO TEHE3UCYy. ONMCAHUE MpPEeICTaBUTENIEH
pa3HbIX THUIOB TOPHBIX IOPOJ, OCHOBHBIE XapaKTEPUCTUKH TOPHBIX MOpoJ (TeHe3uc,
MUHEpPAJIBHBI COCTaB, CTPYKTypa, TEKCTypa, TBEPAOCTb, IUIOTHOCTb TOPHBIX IOPOJK).
OmnpeneneHne TOPHBIX MOPOJ MO UX (PU3NKO- MEXaHUUYECKUM CBOUCTBAM.

4. O6BbeM yueOHOM TUCITUILTHHBI

Bun yae6Ho# paboThl B 3a4yeTHbIX | B akamemuueckux

eIMHALAX Jacax




OO01mast Tpy10eMKOCTh TUCITUTUTHHBI 3 108
o y4eOHOMY TUTaHY

AyIUTOpHBIC 3aHATHUS: 1,33 48
Jlexuun (Jlek) 0,44 16
[TpakTHyeckue 3aHATHS 0,44 16
JlabopaTopus (JIa0) 0,44 16
CamocrostensHas padota (CP): 1,67 59,8
CamocTosTeIpHOE U3yUeHHe Pa3esioB Kypca 1,67 59,8
KonraktHas camocrositenbHast pabora 0,2

Bua uTOroBoro KOHTpOJIS: 3a4eT - -

Bun yaeOHO# paboThI B 3aYETHBIX B actponom.
SIMHHIIAX gacax

OO0m1as Tpy10€MKOCTh JTUCITATIITUHBI 3 81

1o yueOHOMY ILJIaHy

AyIUTOpPHBIC 3aHITHS: 1,33 36

Jlexuuu (Jlek) 0,44 12

[TpakTHueckue 3aHATUS 0,44 12

Jlabopatopus (JIa0) 0,44 12

CamocrosrenbHas pabota (CP): 1,67 44,85

CaMocTosTeIbHOC H3yUeHHUE Pa3IeioB Kypca 1,67 44,85

KoHnrtakTHas camocrosTenbHas pabota 0,15
Bu HITOroBOro KOHTPOJISL: 3a4eT - -

AHHOTanus padoyeil NPOrpaMMbl JUCHUTIIHHBI
«IIpoekTHpoBaHKe JeTajlell MAIIUH U aNIIAPATOB B TEXHOJIOTUH 3AIUTHI OT
koppo3un» (b1.B.10)

1. Ilenu v 3aaa4n AUCLHUIUIMHBI

Ilenp nUCHMIUIMHBI - HAYYUTHb CTYAEHTOB TBOPYECKOMY IIOAXONY K BBIIIOJHEHHUIO
VMH)KEHEPHBIX pAacyeTOB Ha IIPOYHOCTH, KECTKOCTh U YCTOMYMBOCTH JIEMEHTOB KOHCTPYKIIUH,
JeTajiedl ¥ y3JI0B MAalllMH U anmapaTros.

OCHOBHBIMU 3aJladyaMM JHMCLMIUIMHBI, PELIEHUE KOTOPBIX 00ECIEeUMBAET JOCTH)KEHHE
LIETIH, SBIISIOTCSL:

-U3y4YEHHUE TUIIOBBIX 3JIEMEHTOB KOHCTPYKLIUI XUMHUECKOTO 000PY/I0BAHUS;

-OCBOCHHE OCHOB METOJMKH IPOEKTUPOBAHUS;

-o0ecrneueHne HeoOXOUMON TeXHUYECKOM NH(pOopMaLuen Ui BOCIPUITHS CTyI€HTaMU
psiia TOCIEYOUINX TACHUTIINH.

TpeboBanus K pe3yabTaTaM OCBOSHHS IUCHUIIIMHbI

Nzyuenne kypca «lIpukinaanas MexaHHKa» CIIOCOOCTBYET MPUOOPETEHUIO CIEAYIOIINUX
KOMITETECHIIMN:

CIOCOOHOCTh IJIAHUPOBATh M MPOBOJAUTH (PU3MUECKHE U XUMUYECKUE SKCIIEPUMEHTHI,
IPOBOJIUTH 00pabOTKY MX pe3yJabTaToOB M OLEHMBATH MOTPEUIHOCTH, BBIIBUTATh TMIIOTE3bl U
YCTaHABIMBATh TPAHULIBI UX NIPUMEHEHHUs], IPUMEHATh METOJIbI MAaTEMAaTUYECKOr0 aHAJIN3a U
MOJICTTUPOBaHMsI, TEOPETUIECKOTO U dKCIepuMeHTaIbHOro uccaenosanus (I1K-16);

TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS OCHOBHBIX (PU3WYECKUX TEOpPUH ISl pelieHus
BO3HHUKAIOMINUX (DU3MYECKHUX 3a/1a4, CAMOCTOSTEILHOIO MpUOOpeTeHUs (PU3NYECKUX 3HAHUM,
JUI TIOHMMAaHUS MPUHIUIIOB paboThl MPHUOOPOB M YCTPOMCTB, B TOM 4YHCJIE BBIXOJANIMX 3a
npeeNbl KOMIIETEHTHOCTH KOHKpeTHOoro HanpasieHnus (I1K-19).

B pesynbpTate m3ydeHHs] TUCLUIUIMHBI OOydarolmiuiics MO Iporpamme OakajgaBpuara
JOJKEH 3HAmb.

-KOHCTPYKIIMH, TUIAXU U KpUTEpUH pabOTOCIIOCOOHOCTH JieTajaeil MaliuH, COOPOUHBIX
enuHuIl (y3JI0B) U arperaTos;

-OCHOBBI TEOPHHM COBMECTHOM pabOThI M METOJIbl pacueTa JeTajeil U y3JI0B MalluH U
anmnapaToB XUMHUYECKOU TEXHOJIOTHH;

ymemp:.

-BBIIIOJIHATD M YATATh TEXHUYECKUE CXEMBI, YEPTEXKH U ICKU3BI JCTANECH, Y3JI0B U
arperaToB MalllMH, COOPOYHBIX UepTeXel U YepTexH oOIIero BUa;



-IPpOU3BOANTH PpacuCThbl 1o OCHOBHBIM

paboTOCTIOCOOHOCTH HMKOHCTPYHPOBAHUS JI€TalIei MallIHH;

KpUTEPUSIM

-IPOU3BOANUTDH PacyeThl U KOHCTPYMPOBAHUE JeTajlell MallliH U MEXaHU3MOB C yYETOM

MIPOU3BOJICTBEHHON TEXHOJIOTHH U YKCIUTYaTallHH,
graoems:.

-HaBbIKaMH KOHCTPYUPOBAHUA U TCXHUYCCKOTI'O TBOPYCCTBA,
-lIpaBuJIaMU MMOCTPOCHUA TCXHUUCCKUX CXEM U qepTemeﬁ;

-OCHOBHBIMHU MCTOAaMHU pacy€Ta U MPOCKTUPOBAHUA MCXAHUYCCKHUX Y3JIOB U 3JICMCHTOB

TEXHUKHU.
2. Kpatkoe conepikaHue TUCIHUIUIAHBIL:

MO,I[YJ'IB 1. «PacueT XHUMHYECKOIO amnrmapara ¢ MEXaHHMYCCKUM IMMEPEMEIIHNBAOIINM

YCTPOMCTBOM.

ITo BceM 3Tamam KypcoBOTO MPOEKTa 0POPMIISIETCS €IMHAs OSICHUTENIbHAS 3amucKa. B
MOSICHUTENBHYIO 3alKCKy BKJIOYAIOTCS MPOEKTHBIE W IPOBEPOUYHBIE PACUEThl TUIOBBIX
3JIEMEHTOB B COOTBETCTBHH C JICUCTBYIOIIUMH MeTouKamu. [IpousBoaures:

1) BbIOOpP KOHCTPYKIIMOHHBIX MaT€PHAJIOB;

pacyer TOJIIMH CTEHOK anmnapaTa u pyOariku;
no00p NpUBO/a;

nox00p U pacyet My(Thr;
8) moadop U pacyeT YIIOTHEHHS.
Monyib 2. «Ueprex 00IIero Buaa anmapara.

pacy€T OCHOBHBIX TCOMETPHUUYCCKUX Pa3MEPOB allrapara,

5) pacyet (hIaHIIEBOrO COSAMHEHHMSI KPBIIIKH C KOPITYCOM armapara;
) pacder Baja MELIAJIKH Ha BUOPOYCTONYMBOCTh U IPOYHOCTH;

BemmonHsercss yepTexx oOmiero BuAa ammapara ¢ BHAAMH, pa3pe3aMH, CEYCHUSIMH U
BBIHOCHBIMH 3JIEMEHTaMH, JAIOLIMMHU [IOJHOE MpeACTaBIeHUe 00 ero yCTpoUCTBE U MIPUHLIUIIE

paboTbl. Yeprerx 0011ero Buaa anmapara COaepKHT:

1. N306paxkenune anmnapara (BuABI, pa3pessl, CCUCHU, BBIHOCHBIE
AJIEMEHTHI),COJIEPKaIINe OKOHYATeNIbHbIE KOHCTPYKTUBHBIE PEIICHUS.

2. OCHOBHBIE pa3MephI.

3. Pacnionosxenue mryiepos, Jitoka, onop anmnapata. 4. Tabauiy Ha3HaYeHUS

HITYLIEPOBB anmapare.

5. TexHHUECKYIO XapaKTEepUCTUKY U TEXHUUECKUE TPeOOBaHUS K HEMY.
Ha BTOpOM 5McTe BBIMOJHSIOTCS YEpTEXKHU COOPOUHBIX €IUHMI] M JeTanei. YepTexu

BBITIOJIHSIIOTCA Ha JucTax popmara Al.

KypcoBoii mpoekT sBIS€TCS CaMOCTOATENbHOM paboTOM CTyaeHTa, KOTOpbI Hecer
MIOJIHYIO OTBETCTBEHHOCTh 3a €€ KayecTBO (IIPaBUJIBHOCTh PacueToB, O(popMIIeHHE YepTexeil)
U CBOEBPEMEHHOCTb BBIMOJHEHUS Bcex dTarnoB pabotT. IlpenonaBarens — pyKOBOIUTENH
MIPOEKTa HaIpaBiiseT padOTy CTYAEHTa, KOHCYJIbTUPYET [0 HESICHBIM BONPOCAM, OTPEIEIISIET

CTCIICHBb 3aBCPIICHHOCTH OTACIIbHBIX 3TAIIOB IIPOCKTUPOBAHUS.

O06beM yueOHOM TUCITUTIITUHBI B B akanem.
3a4eTH | yacax
BIXCTMHHIIAX
OOu1ast TPyA0EMKOCTh TUCIUILIUHBI 110 Y4eOHOMY TIaHy 3,0 108
AyIUTOpHBIE 3aHATHUS: 0,44 16
Jlexruu (J1) - -
[Ipaktuueckue 3ausarus (I113) 0,44 16
CamocrositenbHas pabota (CP): 2,56 91.8
CaMocTosTeNnbHOE U3yUEHUE PA3/EIIOB Kypca 91,8
KonrtakTHas camocrosiTenbHas pabota 0,2
Buj konTposis: 3auer / sK3aMeH Kypcosoit
POEKT/
3auer ¢
OLICHKOU
B B acTpos.
3a4eTH | yacax

BIXEIUHUIIAX




OO01mmas TpyI0eMKOCTh TUCITUILUIHHEI IT0 YIeOHOMY TUTaHY 3,0 81
AynUTOpPHBIE 3aHITHSL: 0,44 12
Jlexuuu (JI) - -
[Tpaktrueckue 3ausatus (113) 0,44 12
CamocrositenbHas pabota (CP): 2,56 68,85
CaMocTosTenbHOE H3yYeHUE Pa3/IesioB Kypca 68,85
KonrakTHast camocTosTenbHas pabota 0,15
Bux koHTpOIIS: 3a4eT / SK3aMeH KypcoBoit
MPOEKT/
3auer ¢
OLICHKOM

AHHOTanus pado4eii NporpaMMbl TUCHHUILINHBI
«JlabopaTopHbie padoThI 110 PU3HYECKON XMMUM KOPPO3UOHHLIX npoueccoB» (b1.B.11)
1. Heap AMCUMIVIMHBI — PACKPBITh CMBICT OCHOBHBIX 3aKOHOB, YIIPABJISIOLINX

XOJIOM XHMHYECKOTrO Mpoliecca, MoKa3aTh O0JACTH MPUIIOKEHHUS ITHX 3aKOHOB M HAYYUTh
CTYICHTa TPAaMOTHO MPHUMEHITb HUX TMPU PEIICHUH KOHKPETHBIX TEOPETHUYECKUX U
MPAKTUYECKHX 3a7ay.

2. B pe3yjabTaTe H3y4eHUs: JTMCHUILUIMHBI CTY/I€HT J0JI2KeH:

Obaaoams cnenyroummu npodeccruonanbaHbiMu (1K) komneTeHIMSIMIY:

- CIOCOOHOCTBIO TPOBOAMTH CTAHJAPTHBIE M CEPTUPUKAIMOHHBIC HCIBITAHUS
MaTepUaioB, U3ACIHUN 1 TeXHOoIorn4eckux mnpoueccos (ITK-17);

— CIIOCOOHOCTBIO  HCIIOJIb30BaTh 3HAHWE CBOMCTB XUMHYECKHX DIEMEHTOB,
COCMHEHUI W MaTepualioB Ha WX OCHOBE /IS peImeHHus 3amad MpodhecCHOHATLHOU
nesrenapaoctr (ITK-18);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (PU3WYECKUX TEOPUHM ISl pelieHus
BO3HUKAIOMNX (DU3MYECKHUX 3a/1a4, CAMOCTOSTEILHOTO MPUOOpeTeHHs (U3NYECKUX 3HAHUM,
JUIs TIOHUMAaHUS TIPUHIUIIOB Pa0OTHI MPUOOPOB M YCTPOMCTB, B TOM YHCIIE€ BBIXOISIIMX 3a
npeJiesbl KOMIIETEHTHOCTH KOHKpeTHOro Hanpasienus (ITK-19).

3nams:

—  NPUHIUMBI PaOOTHI i CXEMBI UCTIOIb3YEMbIX U3MEPUTENIBHBIX YCTAHOBOK;

- BO3MOYKHOCTH METOJIOB CIEKTPOXUMHH JUIsI TIPOBEJCHHS KA4YeCTBEHHOTO U
KOJIMYECTBEHHOTO aHAJIN3a XUMUYECKUX CHCTEM, ONPEACIICHUS TEPMOAMHAMUYECKUX CBOHCTB
XUMHYECKUX BEIIECTB;

- KOHJIYKTOMETPUYECKUH ¥  TOTEHIIMOMETPHYECKUH  METOIBl  HAXOXKIACHUS
TEPMOJMHAMHYECKUX XaAPAKTEPUCTHUK DIIEKTPOJIUTOB (aKTUBHOCTEH u K0d(duimeHToB
aKTUBHOCTH, KOHCTAHTHI TUCCOIHAIINN, TEPMOAMHAMUYECKUX XapaKTEPUCTHK PEAKIIH);

- (U3UKO-XMMHYECKHE METOJIbI MCCIE0BaHUs U aHan3a (Pa3oBBIX PaBHOBECUH B
OJTHO- ¥ MHOTOKOMITOHEHTHBIX CUCTEMaX, ITyTH TIOCTPOCHUS (a30BBIX AUArPaMM COCTOSIHUS;

- AKCIIEPUMEHTAIBHBIC METOJBI HW3YYCHUS KHHETUKH XUMHYCCKHX PEaKIIHi,
CTIOCOOBIOTIPEICTICHHST KOHCTAHT CKOPOCTEH U MOPSIKAa XUMHUYECKUX PEaKIINH.

- KaJIOPIMETPUYECKIE METOJIBI OIPEIEIICHHUS TETNTIOEMKOCTH, TEIUIOBBIX Y (PEKTOB
U IPYTUX TEPMOXUMUYECKHUX CBOICTB M3y4yaeMbIX OOBEKTOB.

Ymemu:

- NPUMEHSATh  TEOPETHYECKHE 3HAHUS W OKCIEPUMEHTAIbHBIE  METOJIBI
UCCIeIoBaHus (PU3MUECKON XMMUM TP PEeIIeHUH TPOPECCHOHATBHBIX 3a7ad;

— chopmynupoBaTh MpodIeMy 1 000CHOBATH BBHIOOP IKCMEPUMEHTATHFHOTO METO/A
WCCIICIOBAHMSI, TOCTABUTH LIEJTH U 3319l U HAMETUTbH ITYTH UX JOCTHIKEHHUS,

- MIPOBECTH MAaTEeMaTHYEeCKyl0 OOpabOTKy 3KCIEpHUMEHTAJbHBIX JaHHBIX Ha 0Oa3e
TEOPETUYECKNX 3HaHUHN MO (PU3NUECKON XUMHUU;

— MIPENICTaBIATh JaHHBIE TaOOPATOPHOTO HCCIeNoBaHus B rpaduyeckoit popme u




Ha OCHOBE ITOJIyYCHHBIX 3aBUCHMOCTEH OIPEEIsITh COOTBETCTBYIOIINE TEPMOJMHAMHYCCKHE
U KHHETHYECKHE XapaKTePUCTUKA XUMHUYECKOW CHUCTEMbl M XHMHYECKOTO IpOIIecca;
NPOBOANTH AHAJIW3 M KPUTHYECKH OLCHWBATh IIOJIyYCHHBIE SKCHEPHUMEHTAJIbHbIC JaHHBIC,
000011aTh 1 JenaTh 000CHOBAaHHBIE BBHIBO/IBI Ha 0a3e MPOBEAEHHBIX OIBITOB.

Bnaoemy:

- KOMITJIEKCOM COBPEMEHHBIX SKCIEPUMEHTAIbHBIX METOJO0B (PU3NYECKOW XHMHUH
JUISL PELICHUs] KOHKPETHBIX UCCIIEI0BATEIbCKUX 3a/1a4;

- HKCHEPUMEHTATIBHBIMA METO/JaMHU  HCCIICOBAHUS COCTOSIHUS XHMHYECKOTO
PaBHOBECHS ¥ KHHETUKH XMMUYECKOT0 Tpolecca.

- npueMamMu OOpaOOTKM TOJIyYEHHBIX OIBITHBIX JAaHHBIX IS BBIIBICHUS U
YCTaHOBJICHHSI B3aUMOCBSI3€H MEXIYy TEPMOAMHAMHYECKUMH CBOWCTBAMHU M (H3HMYECKUMHU
napaMeTpamMH IpoIecca;

- 3HAHUSAMH OCHOBHBIX 3aKOHOB (DHM3MYECKOW XHMMHH JUIS COJEpIKaTeIbHOM
MHTEPIPETAINU TOTYIEHHBIX SKCIIEPUMEHTAIBHBIX PE3YIIbTATOB.

3. Kpatkoe cofep:kanue 11 CHUILTAHBI

[Ipumenernne MeTOA0B (DU3MKO-XUMHUYECKOTO HCCIEOBAHUS ISl OINpEIesICHUs
TEPMOJANHAMHYECKUX U KHHETUYECKUX XapaKTEPUCTHK XUMHUYECKUX CUCTEM.

CnexkTpoxuMHYecKkHe MeTOAbl HcciaenoBaHusA. KadecTBEHHBIN aHaiM3 BeIIeCTBa
(onpeneneHre MEXbSIEPHBIX PACCTOSHUI, MOMEHTOB MHEpUMH Mosekyn). OmnpeneneHue
KOJINYECTBEHHBIX XapaKTEPUCTUK (CTENEHH JMCCOIMALMN W KOHCTAHTHI JMCCOLMALIUH
ANIEKTPOIIMTOB, TETNIOEMKOCTH BEILIECTBA).

JJIeKTPOXMMHYeCKHe MeToAbl ucciaenoBanus. Konaykromerpus. Omnpenenenue
KOHCTAHTBI JIMCCOIMAIIMK CJIA00TO SJIEKTPOJIUTA, CTEHNEHH JMCCOLMAINH, DIEKTPUYECKON
MPOBOJUMOCTH TIPH  OECKOHEYHOM  pa30aBICHHH  KOHAYKTOMETPUYECKHM  METOIOM.
IMorenuuomerpus. OnpeneneHne TEPMOAMHAMUIECKAX XaPAKTEPUCTUK XUMHUIECKOH

peakmmn  (AH  AG®, AS9), TEMIIEPaTypPHOTO ko> puimenTa /dT ),
°, DC (dE°



cranpaptroit DJIC (E®), u3ydenue BausHus 100ABOK HA IOTEHIMAI SJIEKTPOIA.

da3oBoe paBHOBecHEe B OJHOKOMIIOHEHTHBIX cHcTeMax. PU3MKO-XMMUYECKHI
a”Haamu3. 3yueHue 3aBUCHMOCTH CBOWCTB CHUCTEMBI OT €€ cocraBa. KpuBble oXiakaeHUS.
Onpenenenne coctaBa dBTEKTHUYECKOM cMmecu. [locTpoeHne nuarpaMM KUINEHUS W AHarpaMm
IUIaBKOCTH JUIs OMHapHBIX cucTeM. OrpaHuYeHHas pacTBOPUMOCTh B TPEXKOMIIOHEHTHBIX
CUCTEMaX.

XumMnueckoe paBHoBecue. OrpesesneHHe KOHCTaHThl XMMHUYECKOI'O PAaBHOBECUS U
TEIUIOBOTO 3P PeKTa XMMUUECKON peakIMy Ha MPUMEPE PEAKIUI pa3IoKEeHHUS.

Tepmoxumus. Kanopumerpus. Omnpenenenue TEMI0EMKOCTH BEIIIECTB
KaJIOPUMETPUUECKUM METOJIOM.

4. O0beM yueOHOH TUCIHIJIMHBI

Bun yuebHo# paboThl 3E Axag. 4.
OO6m1ast Tpy10€MKOCTh JTACIIUTLITAHBI 3,0 108
KonrakTHas abora —
ayIUTOpPHbIE P 0,89 32

3aHATHA:
Jleximn - -
[paxTuueckue 3anstus (113) - -
Jlaboparopusie padotsr (JIP) 0,89 32
CamocrosiTennbHasi padoTa 2,11 75,8
[ToaroroBka k 1abopaTopHbIM paboTam 75,8
KonTakTHas camocrositensHas paboTa 2,11 -
CamocTosATenbHOE H3yUCHUE PA3/IeIOB TUCIUTLIHHBI -
Buapl koHTpOJIS:
3auer - 0,2
KonTakTHas paboTa — mpoMexyTouHas aTTecTarys - 0,2
Buja HTOroBOro KOHTpOJIS: 3a4er

Bun yae6HO# paboTh IE Acrp. 4.
OO61ast TpyA10eMKOCTh TUCITUTUIMHBI 3,0 81
KonraktHass  pabora -
ayIUTOPHBIE 0,89 24

3aHATHSA:
Jlexknun - -
[IpakTuueckue 3anstus (113) - -
JlaGopatopusie padots! (JIP) 0,89 24
CamocrosiTeibHas padoTa 2,11 56,85
[ToaroroBka k nadbopaTopHeIM paboTam -
KonrakrtHas camocrositensHas pabora 2,11 -
CaMOCTOATEIIbHOE U3yUEHHUE PA3/IeI0B JUCIIUILIHHBI 56,85
Bunsl konTpOJIA:
3auer - 0,15
KonTakTtHas paboTa — mpoMexyTouHas aTTeCTaIHs - 0,15
Bujx MTOrOBOrO KOHTpOIA: 3aver

AHHOTanus padoueil MporpaMMbl 1M CHUILINHBI
«HCTpyMeHTAIbHBIE METOAbI XMMHUYECKOT0 AaHAJIN3a B TEXHOJIOTHH 321U THI OT
koppo3un» (b1.B.12)
HucuumnnHa «AHCTpyMeHTAJbHbIe METObl XMMHUYECKOI0 aHAJIM3a B TEXHOJOTMHU



3alMTHl OT KOPPO3MU» OTHOCUTCA K ©a30BOM YaCTH JUCHUIUIMH Yy4eOHOro IJIaHa.
[IporpaMMa IUCHUIUIMHBI TpPEINONIaraeT, 4YTO OOyYaronyecss WMEIOT TEOPETHYECKYI0 |
MPaKTUYECKYI0 TOJATOTOBKY B 00JIaCTM MaTeMaTHWKH, (U3HWKH, OOIIEH M HEOPTaHHMYECKOM
XUMHUH.

Heap mucuMnaMHbL: npuodOpeTeHue OOydYaIOMMMUCS 3HAHHWM 10 OCHOBHBIM TpYIIaM
WHCTPMEHTATBHBIX  ((PU3UKO-XUMHUYECKUX) METONOB XumHuueckoro anamm3a (MMXA),
HauboJjee MUPOKO MPUMEHIEMbBIX B IPOMBIIIJICHHOCTH U UCCIIEI0BATENbCKON padoTe, a Takxke
KOMITIETEHIIMI, HEOOXOJWMBIX XUMHKaM- TEXHOJIOTaM BCEX CHEIHMAIILHOCTECH IS PeIICHHS
KOHKPETHBIX 33/1a4 XUMUYECKOT0 aHaTN3a.

3agaya  JMCHMIUVIMHBI —  HM3yYeHUE  TEOPETUYCCKUX  OCHOB  HEKOTOPBIX
MHCTPYMEHTAJBHBIX ((DU3UKO-XMMHYECKHX) METOJOB aHaM3a; O3HAKOMJICHHE C MPUHIUIAMHU
paboThl OCHOBHBIX MPUOOPOB, HCIONB3YEMbIX B (DU3UKO-XUMUYECKHMX METOAAaX AaHaIn3a;
M3Y4YCHHE METPOJIOTHYECKMX OCHOB AaHAUTHYECKOW XUMHUH; O3HAKOMIIEHHE C METOJlaMH,
IIMPOKO KCIIOIh3yeMBIMU B COBPEMEHHOM aHATUTHYECKON MPAKTHKE.

Hucuumnuna «AHCTPpyMeHTA/IbHbIE MeTO/Ibl XMMHYECKOr0 AHAJIHM3a B TE€XHOJIOTHH
3alMTHI OT KOPPO3MW» mpernogaeTcss B 5 cemectpe. KoHTponb ycneBaeMOCTH CTYJIEHTOB
BEJIETCS 110 IPUHSATON B YHUBEPCUTETE PEUTUHIOBOM CHCTEME.

2. TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUSA JTUCHUITJINHBI
Uzyuenne aucuumiuHbl «AHCTPpyMEHTAIbHbIe METOIbI XMMHYECKOr0 aHAJIW3a B
TEXHOJOTUM 3alIUThl OT KOPPO3UM» TIPU TMOATOTOBKE OakagaBpOB 10 HAaINpPaBICHUIO
noarotoBku 18.03.01 «Xumuueckas TEXHOJIOTHUS HAIMPABJICHO HA MPUOOPETEHUE CIEAYIOUINX
npodecCHOHATBHBIX KOMITCTCHIINN:
CIIOCOOHOCTBIO TPOBOJAUTH AaHANU3 CBIPhS, MaTepUa’IoB U TOTOBOM MPOIYKIIHH,
OCYIIECTBIIATH OIIEHKY pe3ybTatoB aHaau3a (ITK-10)
CIIOCOOHOCTBIO IJIAHUPOBATh U MPOBOJAUTH (HU3MUECKUE U XUMHUYECKHUE SKCIIEPHUMEHTHI,
MIPOBOAMUTH 00PAOOTKY UX PE3yNIbTATOB U OLIEHUBATH MOTPEIIHOCTH, BbIIBUTATh
TUTIOTE3bl W yCTAHABJIMBATh TPAHUIBI WX TNPUMEHEHHUS, MPUMEHSATH METOIbI
MaTeMaTUYeCKOro aHalll3a U MOJCIIMPOBAHUS, TEOPETHUECKOTO B IKCIIEPUMEHTATHLHOTO
uccnenoanus (I1K-16)
TOTOBHOCTBIO TPOBOJUTH CTAHJAPTHBIE M CEPTH(PUKAIMOHHBIE HCIBITAHUS MaTEepUAJIOB,
U371l 1 TeXHooruueckux nporeccos (IIK-17)
B pesynbTaTe n3ydeHus TUCIMIUIUHBI CTYJASHT OaKaiaBpraTa JOJDKEH:
3HaTh:
- TEOpeTUUECKHEe OCHOBBI MeTO0B UM XA ;
- nporecchl GOPMUPOBAHUS AHATUTUYECKOTO CUTHAINA B pa3nudyHbix UM XA;
— pacCMOTpPEHHE MPUHIIMIIOB U3MEPEHUH B CTAHIAPTHBIX TPUOOpax;
— ocHOBBI MeTposioruu UM XA B cootBercTBuM ¢ pekoMeHaanusamu MIOITAK.—
Ymers:
- MPUMEHATHh NMPUOOPETEHHBIE TEOPETUUECKNE 3HAHMS U MPAKTUUYECKUE HABBIKU B
npodeccHoHaNBEHOM NeITENbHOCTH [Tl peIlIeHNs] KOHKPETHBIX XMMHUKO-aHATUTUYECKUX 33]1aY;
Baaners:
- merononoruein UMXA, mmMpoKo HCNOIB3yEMBIX B COBPEMEHHOM aHATMTUYECKON MpaK-
THKE;
- CHUCTEMOM BEIOOpA METO/1a KAY€CTBEHHOTO M KOJTMYECTBEHHOTO XUMUYECKOTO aHAIN3a;
- OLICHKOM BO3MOKHOCTEN METO/1a aHAIM3a;
- OCHOBHBIMHU CIIOCOOAMM METPOJIOTMUECKON 00pabOTKH pe3ysbTaTOB KOJWYECTBEHHOTO
XUMHUYECKOT0 aHaJIn3a
3. COAEP KAHUE JUCHUITJINHBbI
Paznen 1. CniekTpanbHbIE METOIBI aHATTN3A



O6mas xapaktepuctuka @XMA. OCHOBHBIE MCTOYHHMKH TOTPEITHOCTEH PE3YIhTaTOB
aHanM3a u crnocoObl X oreHku. OeHka mpeaena oOHapyKEHUs ¢ UCTIOIb30BaHUEM (HOPMYJIBI
Kaiizepa u crangapTHOTrO OTKJIOHEHUSI MUHUMAJIBHOTO JIeTekTupyemoro curnania no MIOITAK.
JIuHelHBI JAMana3oH ompeaesieMblX KoHIEeHTpauui. CraHgapTHble o00pa3bl COCTaBa.
OCHOBHBIE aHAJIMTHKOMETPOJIOTHYECKHE XapaKTEPUCTUKU METOJOB M PE3yJIbTaTOB AHAIU3A,
CIOCOOBI MX OLEHKHU: Mpenen oOHapyKeHHs, KO3(PQHUIMEHT YyBCTBUTECIBHOCTH, T'PAHHIIBI
JUAna30HOB ONPENENSIEMbIX COIAEPKAHUM, CEIEKTUBHOCTb, MPEUU3HOHHOCTD, IPABUIBHOCTD,
HKCHPECCHOCTh. MeToaabl mpobooTdopa, pa3aeiaeHus U KOHIEHTPUPOBAHUS BEILIECTB.

Merononorus ®XMA. [IpueMbl KOMHMYECTBEHHBIX U3MEPEHUN (METO IPalyupPOBOYHOMN
3aBHCHUMOCTH,. BHEIIHETO M BHYTPEHHETO CTaHIapTa, METOJ /J00aBOK). AHAIMTUYECKHE WU
METPOJIOTHYECKUE XaPAKTEPUCTUKU PA3JIUYHBIX MHCTPYMEHTAIbHBIX MeTOon0B. [loHsTHEe 00
arTecToBaHHOW Metoauke. IIpoGieMsr BeIOOpa Merona aHanuza. OOOOIICHHBIE CBEIEHHS O
['OCT P 1CO 5725 (2002).

OOmiast ~ XapakTepuCTHKa  CHEKTPaJIbHBIX  METOAOB  aHanu3a. Kiaccugukamus
CIEKTPAJIbHBIX METONOB aHanu3a. [loslyuyeHne XUMMKO-aHAJUTHUYECKOH HHPOpPMALUU MpU
B3aUMOJICHCTBUM 3JIEKTPOMAarHUTHOI'O M3JIyYEHHUS C BELIECTBOM. ATOMHAas U MOJIEKYJISIpHas
CHEKTpOcKonus. AGCOPOILIMOHHBIE U YMUCCUOHHBIE METO/IbI AHAIN3A.

ATOMHO-?MHUCCHOHHBIM CIEKTpajbHbIA aHaiau3. TEeopeTHYEeCKUEe OCHOBBI ATOMHO-
SMHCCUOHHOIO CHEKTpaJbHOro aHanu3a. Mcrounuku Bo3OyxaeHus crnekTpoB. KadecTBeHHas
XapaKTepUCTHKA AHAJUTHUUECKOIO CUrHayia. MIHTEHCHBHOCTh CIEKTpAIbHBIX JMHHMHA Kak Mepa
CoJZiepKaHusl dJieMeHTa B IpoOe. DakTopbl, BIUAIOLIME HA MHTEHCUBHOCTH CIIEKTPAJIbHBIX
muanid.  CHeKTpalbHble TPUOOPHI M CHOCOOBI PErHCTPALMU  CIEKTpa. paciuppoBKa
SMHCCUOHHBIX CHEKTPOB M UACHTU(UKAIMSA 3JIEMEHTOB I10 MX CIEKTpaM. ATOMHO-
SMHUCCHUOHHBIN aHAIN3 C UHAYKTUBHO CBA3aHHON miia3mMoil. KoinuecTBeHHbIN aHaan3. ATOMHO-
SMHCCUOHHAas (OTOMETpUs IulaMeHH. ['a30Bble IUlaMEHa KaK BHJbl HHU3KOTEMIIEpaTypHOH
ia3Mel. briok-cxema 1uiameHHoro (otomerpa. Bo3MOXXKHOCTH MeTOJa M €ro OrpaHuYeHUs.
AHMOHHBIN U KaTHOHHBIN 3¢ dexThl. O6IacTH NPUMEHEHUS.

ATtomHO-abcopOrmonHast — criektpoMerpus. OOmas  XapakTepUCTHKAa MeEToJa W
AQHAJIUTHYECKOTO CUTHaja. llorjomeHne SJIeKTPOMAarHUTHOTO W3JIy4eHHUs CBOOOIHBIMHU
aromamu. brok-cxema mnpuOopa. VMcTouHMKM MOHOXpoMmaTHuyeckoro usinydeHus. CrocoObl
aromu3anuu 1poObl. CpaBHEHHE aHATUTHYECKUX XaPAKTEPUCTHK METOJOB  aTOMHOMN
abcopOIIMK U aTOMHOM SMUCCHH.

AHanmuTHyeckas MOJIEKYJISIPHAsE CIIEKTPOCKONHMs. MeToabl ONTHYECKOW MOJIEKYJIIPHON
CIIEKTPOCKOIIUH. XapakTepucTuka AQHAJINTUYECKOTO CUTHAaJA. [Tornomenune
ANEKTPOMArHUTHOTO M3JIyYEHHUS MOJIEKYJIaMH. OJIEKTPOHHBIE TEpeXOibl U  CIEKTPbI
NoryomeHust  Moyiekyl.  3akoH  byrepa-JlamGepra-bepa. Momsipublii ko3 duueHt
nornomieHusi. CriektpodoTtomeTpuueckuii u - QoroMerpudeckuid aHanu3. OnTuMuzaus
yCIOBUHM aHanuTHUecKux onpeneneHuid. OTkiIOHeHHs OT 3akoHa byrepa-Jlambepra-bepa.
Anmapatrypa g CHEKTpo- U (QOTOMETpudyecKkux usMepeHuid. TOYHOCTH pe3ynbTaToB
(boToMeTpHUECKUX OIpeCIICHUN. JuddepenunanbHas doromeTpus. MeTtobl
CeKTpOohOTOMETPUUYECKOTO TUTPOBAHHUSI.

dnyopumerpudeckuil ananu3. [Ipupona aHaIUTHYECKOro CUTHaia (IyopecUeHIUH U
dochopecrienunn. KBaHTOBBIM M sHepreTndeckuid BbIXoAbl. PakTOphl, BIHAIOLIME Ha
MHTEHCUBHOCTh  (iyopeclieHIMH. TemmeparypHoe U  KOHLEHTPAalMOHHOE  TYILIEHUE
¢dyopecueHIMM. 3epKanbHas CUMMETPUS CHEKTPOB IOIJIOUICHUS W HCIyCKaHHs (IpaBUIIO
JleBmnHa). 3akoH BaBuioBa. Cxema iayopuMmerpudeckux u3MepeHuil. Beibop nepBudHOrO 1
BTOPUYHOTO CBETO(UIBTPOB. I'pagynpoBoUHast 3aBUCUMOCTb M KOJIMUYECTBEHHBIN aHAJIH3.

TypOunumerpuueckuit u HederoMeTpuueckuid Meronabl aHanuza. PaccesHue cBera
OUCepcHbIMU  cucteMaMu. CBA3b ONTHYECKOW IIOTHOCTH JIUCIEPCHOM CHCTEMBI C
KOHIIeHTpauue  ompenensiemoro  BemlectBa.  KoadduIMEHT  MYTHOCTH  CUCTEMBI.
Teopernueckue OCHOBBI  TypOugumeTpuu H  HederomeTpuu. YpaBHeHue  Pores.
CpaBHuUTENIbHAs  XapaKTEPUCTHKA AHAJUTHYECKHX CUTHAJOB B  TYpOMIUMETPUU U
Hedenomerpun. TpeOoBaHus, MPeIbABISIEMbIE K HCIIOIb3YEMbIM aHATUTHYECKUM PEAKLIUSAM.

Paznen 2. DnekTpoXuMHUYecKre METOIbI aHAITN3a

OO0mast XxapakTepUCTUKA AIIEKTPOXMMUYECKUX METOJOB aHalIM3a U MX Kilaccudukaius.
Krnaccudukanus 37eKTpoJoB B 3JIEKTPOXMMHUYECKMX MeTojax aHaiuza. llomspusyemele u
HENOJIIPU3yEeMbIE 3JIEKTPObl. Vcrnonap3yemMble XUMUYECKUE U AIEKTPOXUMHUUYECKUE PEAKILINH,
TpeOOBaHUs, IPEABIBISIEMBIC K STUM peakiusaM. Bozmoxunoctn IXMA.

KonnykTomeTpusi M KOHIYKTOMETpHUYecKoe THUTpoBaHHe. OOmias XapaKTepHCTHKa



METOJNa. AHAINTUYECKUN CUTHAI B KOHIYKTOMETPHHM. YJelbHAas M OKBHBAJICHTHAs
ANEKTPONPOBOJHOCTh  pPacTBOPOB  3JeKTpoiauToB.  IlomBwkHOCTh  MOHOB.  Ilpsmas
KOHIYKTOMETpUA M KOHAYKTOMETpUYeckoe TUTpoBaHue. Kpusble TuTpoBaHmA. DakTopsl,
BIUSIONIME HA BHUJA KPUBBIX TUTpoBaHMA. [IpuHIMNMaNbHAas CXeMa YCTAaHOBKHM JUIS
KOHIYKTOMETPUYECKUX HW3MEPEHUH, HCIOJIb3yeMbIe DIIEKTPOAbl. BO3MOXXHOCTM MeToga.
IIpumeps! onpenenenuii. Beicoko4acTOTHOE TUTPOBaHKE. BO3MOKHOCTH MeTOAA.

[loTeHnMOMETpHA ¥ MOTEHUUOMETPUYECKOE TUTpOBaHME. MHIMKATOPHBIE 3IEKTPOABI U
JJIEKTPObl cpaBHEHUA. lloTeHmMan 3jeKTpoja Kak aHAIMTUYeCKH cur”ail. MoHomerpus.
JloHHaHOBCKUH U 1uddy3uoHHbI mnoTeHuuansl. Kinaccudukanus HMOHOCENEKTHBHBIX
31eKTpoJIoB. YpaBHeHue Hukonbckoro-OitzenMana. MeTo/ibl KOJIMYECTBEHHBIX ONpeIeIeHUuI
u ycnoBus ux npumeHenus. Ilpsmas norenuuomerpus (pH-merpus, uoHOMeTpus).
Bo3moxxHoct Merona. Metoasl tutpoBaHus. OOpaboTKa KpPUBBIX MOTEHIUOMETPUYECKOTO
TUTPOBAHUS.

Bonbramnepomerpudeckue Metoabl aHanmusza. Kiaccudeckas mosnsiporpadus. Iomsipo-
rpamMmel. MHTepnperanus nomsporpamm. OCTaTOYHBIA U KOHIAECHCATOPHBIA TOKH. YpaBHEHHUE
nosisiporpaduueckoit  BosHbI  ['elipoBckoro-UnbpkoBuya. [loTeHmmanm mOMYyBOTHBI — Kak
KayeCTBEHHasl  XapaKTEepPUCTHKAa AaHAJIUTUYECKOro curHaga. Beilbop u  Ha3HaueHue
nosisiporpaduueckoro ¢ona. IlpenenvHbrii audGY3MOHHBIH TOK KaK KOJIHYECTBEHHAS
XapaKTepUCTHKa AaHAJUTUYECKOI0 CUTHaja. Amrepomerpudeckoe TuTpoBaHue. OOmias
XapaKTepUCTHKA METOJa M aHATUTHYECKOTO CUTHAJA. BBIOOp yCIOBHIA aMIepOMETpHUYECKUX
n3Mmepenuil. IlpuHnunuaneHas cxema  aMIEpOMETPUYECKOro TUTpoBaHusi.  Kpusbie
TUTpOoBaHud. [IpuMephl MPaKTHUECKOr0 NCII0JIb30BaHUs METO/1A.

Kynonomerpudeckuili MeTos aHanusa

Knaccupukanuss  MeTomoB — KynoHOMeTpuH.  KOJIMYECTBO  ANEKTpHUYECTBA  Kak
aHayTU4YecKuil curHai. IIpsimas KyJIoHOMETpHUs M KyJIOHOMETPUYECKOE THUTpoBaHHE. Pacuer
KOJIMYECTBA  JJIEKTPUYECTBA,  3aTPA4YCHHOTO  HA  JJIEKTPOXMMMYECKYIO  PEaKLHIO.
Kynonomerpuueckoe TutpoBanue. Bbvibop Toka asekrponusa. IlpuHnunuansHas cxema
YCTAaHOBKHM Il KYJIOHOMETPUYECKOrO TUTpoBaHusA. IIpakThueckoe INpUMEHEHHE METOJa.
OnexrporpaBuMeTpudeckuil aHanu3. OOmas XapakTepUCTUKAa METoJa W aHAIUTHYECKOro
CUTHAJIA.

Pasnen 3. Xpomarorpapudeckue MeTOIbI

OOmast XapakTepHCTUKa Xpomarorpaguueckux MeToJloB. TeopeTHyecKHe OCHOBBI
xpomatorpaduueckux MeTooB. Xpomarorpamma. [lapamerpsl ynepkuanus. KauecTBeHHas
Y KOJINYECTBEHHAsl XapaKTePUCTUKH aHATUTUYECKOT0 CUT'HAJa B KOJIOHOYHON XpoMaTorpaduu.
OU3NKO-XMMUYECKUE OCHOBBI XpoMaTorpaduueckoro mporecca. Knaccudukanus MeTonoB
Xpomarorpaduu Mo arperaTHOMY COCTOSHHUIO (a3, M0 MEXaHU3My pa3/eleHus U CIocoly
opopmiienus mpouecca. CTeneHb pa3JeleHus U KpUTepuid celeKTUBHOCTH. Kpurepuii
pasgenenus. Onrumuzanus MpoleccoB pasaeneHus cmecedl BemiecTB. Koadduuument
pacnpenenenus. OcHOBHOE ypaBHeHUEe Xpomarorpaguu. CBsizb (GOpMbI BBIXOAHON KPUBOM C
U30TepMON  paclpelesieHus B KOJIOHOYHOM xpomarorpaduu. BeicoTa, SKBHBaJeHTHas
TeopeTrdeckoi Tapenke. Kunetnueckas Teopus xpomarorpadun. Ypasuenue Ban-/leemrepa.

I"azoxunkocTHas xpomatorpagus. O0mas xapakrepucTuka merona. [IpuHIMIHANBHAS
cxema Tra3oBoro xpomartorpada. VYCTpoHCTBO M Ha3Ha4yeHHE Y3J0B XpomaTtorpada.
TpeboBanusi, mpeabsBiseMble K HEMOABM)KHOM M MOABMXKHON (azam. JleTtekTopbl. MeTosl
UICHTU(QUKAIIMM BELIECTB B Tra3oBoid Xpomarorpaduu. WaeHTHUKAUs KOMIIOHEHTOB
pas3zensieMbIX CMeceil ¢ MOMOINBI0 JIorapu(MUUYECKUX HHAEKCOB yaepxuBaHus. CrocoObl
KOJIMYECTBEHHOTO  aHayin3a. [IpuMeppl  MPaKkTHYECKOro  HWCIOJIB30BAaHHS  Ta30BOM
Xxpomarorpadumu.

XKunkoctaas xpomarorpapust. Knaccudukaiuss MeTo 0B KHUJIKOCTHON Xpomarorpaduu.
Ocobennoctn BOXX. IlpunuunuanbHas cxema KHIKOCTHOro xpomarorpada. Tumbr
nerekropoB B BDXKX. Xunkoctnoancopoumonnas BDXX. HopmanbHo-ha3oBeiii u
oOpareHo-(}a3oBbIii BapuaHTHI: COPOEHTHI, DIIIOCHTHI, pa3eisieMble BEIIECTBA. YPaBHECHHE
Hoxca. Meronbl naeHTU(GUKAIMK BEIIECTB M KoiauuecTBeHHOro aHanu3a B BOXXX. ITpumepst
npakTuueckoro wucnoias3oBanus BOXKX. PacnpenenurtensHas OymaskHas Xpomatorpadusi.
KayecTBeHHast W KOJMYECTBEHHAs XapaKTEPUCTUKU aHAIUTUYECKOro curHaia. OOmacth
npuMenenus. ['enb-xpomatorpadus. [lonsuxknas u HenmoaBuxkHas (as3sl. OOmiee ypaBHEHUE,
OINMCHIBAIONIEE TpoOLecC Telb-xpomarorpadguu. Bo3MoxkHOCTH — Telb-Xpomarorpaduu.
[IpumMepbl npakTHYECKOro HcCIoab30BaHMs. VOHOOOMEHHas W HMOHHas Xpomarorpadus.
TpebGoBanus, mpeabsBIsAeMble K peakiusM HOHHOro oOMeHa. OCOOEHHOCTH HMOHOOOMEHHOM



xpomarorpaduu. Koncranta monHoro ooMena. M3otepmbl moHHOTO OoOMeHa. KaTHOHUTBHI U
annoHUTHl. Koaduuuent cenekruBHoctu. MonHast xpomarorpadus. brok-cxema MOHHOTO
xpomatorpada. Paznensiomnye u KOMIEHCAlMOHHBIE KOJIOHKU. AHAaJUTHYECKHE BO3MOKHOCTH
METOJa.

ABTOMAaTUYECKMA M aBTOMATU3UPOBAaHHBIM aHanmM3. Jlpyrme MeToIbl aHauu3a.
JluckpeTHble aBTOMaTnu4ecKue aHanusaTopsl. [Ipuanun nelicteus. HenpepreIBHBIN IPOTOYHBIM
aHaJIM3 M TIPOTOYHO-MHKEKIMOHHBINM aHanmu3. [lonstue 00 aHaIUTHYECKOHM Macc-
cnekrpomeTpur. CyIHOCTh METO1a. AHAIN3 OPraHUYECKUX BEIIECTB. DIEMEHTHBIN aHaIu3.

4. OFBEM JUCHUILINHBI U BUJbI YYEBHOMN PABOTBI

Bun yuebHo# paboThl > cemectp
3E | Axan. u.
OO6m1ast Tpy10€MKOCTh JTACIIUTIITAHBI 3 108
KonrakTHasi paboTa — ayiuTOpPHbIE 3aHATHS: 1,33 48
Jlekuun 0,44 16
[Ipaktuueckue 3ausarus (I13) - -
JIaboparopusie paboTs (JIP) 0,89 32
CamocroniTesibHasi padoTa 1,67 60
KonraktHast camocrositennpHas pabota 167 0,2
CaMOCTOSITEIbHOE U3YUEHHE Pa3AeioB TUCIUIUIUHbBL | 59,8
Buabl KoHTpOJIA: 3auer ¢ oeHKOIi
. 5 cemectp
Bun yuebnoit pabotbl
3E Actp. 4.

OO01mast Tpy10€MKOCTh TUCITUTUTHHBI 3 81
KonTtakTHas pa6oTa — ayAUTOPHbIE 3aHATHS 1,33 36
Jlexun 0,44 12
[Tpaxktuueckue 3ausatus (I13) - -
JIaGopatopusbie pabotsl (JIP) 0,89 24
CamocrosiTesbHast pabora 1,67 45
KonrtakTHas camocTosiTenbHas pabota 167 0,15
CamocrosiTenbHOE U3yUeHUE PA3ACIIOB JUCITUTIITMHBI ’ 44,85
Buabl koHTpOJIA: 3adeT Cc OLlEHKOH

AHHOTaNuA padoyeii MPOrpaMMbl IMCHHUILIHHBI
«/Ia0opaTopHbIil NPAKTHKYM 10 MPOLECCAM M allllapaTaM XHMHYeCKOM
TexHosorum» (b1.B.13)

1. Heap aucuumiamnbl «JlabopaTopHBI MPakTUKyM IO IpolieccaM M ammaparam
XUMUYECKON TEXHOJOTUNY - 3aKPEIVICHUE 3HAHWM, MOTYYECHHBIX TTPU U3YYCHUH JTHACIIUILTAHBI
«IIporecchl W ammapaTbl XUMHUYECKOHW TEXHOJIOTHMM» B 00JIACTU OCHOB THIPABIMYECKUX,
TEIUIOOOMEHHBIX W MAacCOOOMEHHBIX TPOIECCOB, YTO HEOOXOAMMO TIPH TMOATOTOBKE
0akajaBpOB TO JAaHHOMY HAIMpaBICHUIO JJIsi HAYYHO-UCCIIENIOBATEIBCKOM H TMPOEKTHO-
TE€XHOJIOTHUECKOU JIeATETbHOCTH.

2. N3yuenne TuCHUIIIMHBI HAIPABJICHO HAa (POPMUPOBAHUE W PA3BUTHE CIICIYIONTUX
KOMIETEHIIHH:

- CIIOCOOHOCTBIO M TOTOBHOCTBHIO  HCIIONB30BaTh  OCHOBHBIE  3aKOHBI
€CTEeCTBEHHOHAYYHBIX TUCIUIUIMH B ipodeccuonanbroi nestenbHocT (OITK-1);

- CIIOCOOHOCTBIO  HaNlAXXMBaTh, HACTpAaWBaTh U  OCYIIECTBIATH  MPOBEPKY
obopynoBanus u nporpammubix cpeacts (ITK-6);

- CIIOCOOHOCTBIO TUTAHUPOBATh W TPOBOAUTH (U3MUYECKHE U XUMHUYECKHE
SKCIIEPUMEHTHI, TMPOBOJIUTH OOpPabOTKY HX pE3yJIbTaTOB U OIEHUBATh IOTPEIIHOCTH,
BBIJIBUTaTh THUIOTE3bl W YCTAHABJIMBATH TPAHULIBI UX TPUMEHEHHs, MPUMEHSATh METObI



MaTe€MaTUYeCKOr0 aHajau3a W MOJEIUPOBAHMS, TEOPETUYECKOr0 M SKCHEPUMEHTAIbHOTO
uccnenoBanus (ITK-16).

B pe3ynbpTaTe 0CBOCHMS TUCIUILUIMHBI 00 yJatoIUiCs JOMKEH:

3HATD:

- 3aKOHBI IEPEHOCA UMITYJIbCA, TEIJIOTHI U MACCHI;

- OCHOBHBIC YPAaBHEHUS MIPUKIAJTHON THAPABIMKH U 3aKOHOMEPHOCTH
MEPEMEILICHUSKUIKOCTEN;

- OCHOBHBIC 3aKOHOMEPHOCTHU TIPOIIECCOB OCAXKICHUS, (DUIBTPOBAHUS U TCUCHHUS
YEPE33EPHUCTHIE CIIOU;

- (U3NYECKYIO CYIIHOCTh MPOIIECCOB TEIUIO- U MAaCCOOOMEHA; OCHOBHBIE
KMHETUYECKME3aKOHOMEPHOCTH MAaCCONEPEHO0Ca ISl CUCTEM ra3(Iap)-KUAKOCTh;

- THUIOBBIE MPOLIECCHl XMMUYECKON TEXHOJIOTUH, COOTBETCTBYIOIIME AIapaThl U
METOJIBIUX pacyeTa.

YMETb:

- OIPENENATh XapaKTep ABMKEHUS )KUIKOCTEH U Ta30B;

- KCII0JIb30BaTh OCHOBHBIE KHHETUYECKHE 3aKOHOMEPHOCTH TEILIO- U
MaccolnepeHocanpy aHaJu3e TeIUIOBBIX U MAaCCOOOMEHHBIX IPOIIECCOB;

- COCTaBIIATh MAaT€pUATIbHBIE U TEIJIOBBIE OaJaHCHI JJIsl CUCTEM ra3 (I1ap)->KUIKOCTh;

- paccUMTHIBATh MapaMeTPbl HACOCHOTO, TEIUIO- U MacCOOOMEHHOT0 000PYAOBaHUS;

- COCTaBIIATh TEXHOJIOTHYECKUE CXEMbI U M300pakaTh HA HUX OCHOBHBIE aIMaparhl;

- AQHAIM3UPOBATh IKCIIEPUMEHTAILHO TOJYYCHHBIE U TECOPETUUYECKU
paccurTaHHBIETIOKA3aTeu PabOThI almaparos.

BJIAJETD:

- MeToz[onorHeﬁpacqua TUAPOMEXAHUYCCKHX, TCIIIIOBBIX nu
MaCCOO6MeHHLIXHpOI_IeCCOB.

- METOAaMH COCTABJICHHUA TCXHOJIOTUYCCKHUX CXCM.

3. O0beM IMCUMIJIMHBI M BBl Y4eOHOH padoThl

Buj yue6Hoii paGoTsI 3E Akaj,
qac.
OOmast TpyJ0eMKOCTh
JUCITHUITIINHBI 2 72
KonrakTHass  padora
—ayJIUTOPHbIEC 3aHATHS: 0,89 32
JlabGopaTtophsbie padoTsl (JIP) 0,89 32
CamocrosiTesibHasi padoTa 1,11 40
KonTakTHas camocrosiTebHas 02
pabora 111 ’
CaMOCTOSTENBHOE NU3YyUEHHE ’ 398
pa3aeiioB AMCHUTUINHBI '
Bua uTOroBoro KOHTPOJIA: 3auer
Actp
Buj yue6Hoii paGoTsI 3E OH.
qac.
OO6mass  TpyIOEMKOCTh
JYCIIATIIIMHBI 2 o4
KO_HTaKTHaﬂ padora 0.89 24
ayJAUTOPHBbIE 3aHATHSL:
JlaGoparopusie padoTs (JIP) 0,89 24
CamocrosiTenbHasi pabora 1,11 30




0,15
CaMOoCTOATENBHOE U3YUECHUE 1,11 29 85
pa3aeaoB QTUCIUIIINHBL ’
Bua uTOoroBoro KOHTpPOJIs: 3auer

4. Coneprkanue TUCHHUIIAHBI.

Ne

Pa3znen nucuMnjanHbI
o/ AECJI JUCIT

Pa3znen 1. U3yueHue 0CHOB rHIPOAMHAMHUYECKHUX MPOIECCOB.
Ilepemenienue KUAKOCTEMN

1 | MccienoBanne pexxMMOB TEUECHUS KUAJIKOCTEH.

2 | U3yuenne npodust ckopocTel MOToKa B TPyOOTIpoOBoO/IE.

['unpaBauyeckoe CONMPOTUBIICHHUE B TPYOOTPOBOAaX (METALTUICCKOM H

3 CTEKJISIHHOM) U 3JIEMEHTaxX TPyOOIPOBOHON apMaTyphl.
OmnpeneneHre TUAPABIAYECKOrO CONPOTUBIEHUS IPSIMOr0 y4acTKa

4 TpyOOIpoBOa.

5 Onpenenenre ruApaBINnYECKOro COMPOTUBIIEHUS B 3JIEMEHTAaX

TpyOONPOBOHOM apmMaTyphl (quadparma, APOCCETbHbIA BEHTUIIb).

6 Onpenenenue THAPOANHAMUYECKOTO COMPOTUBIICHUS CYXOM CUTYATOMN
TapeJIKU KOJIOHHOTO anrapara.

7 Onpenenenre TUAPABIMYECKOTO COTPOTURIICHUS OPOIIAEMON CUTYATOM
TapeJIK1 KOJIOHHOTO anrapara.

N3mepenne ruipaBInyecKoro COnpoTUBICHUS TPYOHOTO U MEKTPYOHOTO
IPOCTpPaHCTBA TEIJIOOOMEHHOTO anmapara.

9 | KanubpoBka pacxomomepa BECOBBIM METOIOM.

10 | WByuenune xapakTepuCTHK IEHTPOOEIKHBIX HACOCOB.

Pa3nen 2. U3yueHue 0CHOB TeNnJ1000MeHHBIX MPOLECCOB

Omnpenenenre korhUIMEHTA TEIJIoNepeavyn B ABYXTPYOHBIX
TEMI000MEHHUKAX.

11

Tennonepemada B METAUIMYECKOM U CTEKIISTHHOM KOXKYXOTPYOHBIX
TEMI000OMEHHUKAX.

12

13 NHTEeHCUBHOCTH TCILIOIICPpCaadu B INIACTHHYIATOM TEII000MEHHHUKE

N3yuenue nporrecca HECTAITMOHAPHOTO TEIIOOOMEHA B armapare ¢
MEIIAJIKOW U MOTPY>KHBIM 3MEEBUKOM.

14

Pa3nen 3. U3yueHue 0CHOB MaccOOOMEHHBIX MPOLECCOB (pa3iesieHne
TOMOTE€HHBIX CUCTEM)

Onpeneneare ko3¢GGUIIMEHTOB MacCOOTAAYH B Ta30BOH (paze mpu
15 | ucnapeHuy XUIKOCTH B BO3AYITHBINA TIOTOK WJIM TIPHU KOHJICHCAIINH TTapa
Ha IJICHKE JKUJIKOCTH B HACAJI0YHOM KOJIOHHE.

Onpenenenne Ko3(pPUIIMEHTOB MACCOOTIauN B KUIKOU (pa3e mpu

16 o
,Z[CCOp6LII/II/I AUOKCHAa yrjicpoaa nu3 BOALI B INICHOYHOU KOJIOHHE.

17 | 3ydeHue COBMECTHOTO TEILJIO- 1 MacCOOOMEHa B HACAJOYHON KOJIOHHE.




18 | M3ydenue npouecca NpocToi IEperoHKy OMHAPHOM CMECH U30IPOIaHOJI-
BOJA.

19 | M3y4enue mpouecca npoCToi NEPEroHKH OUHAPHOM CMECH BOJa-
ATUJIEHTJINKOb.

20 N3yuenue nporecca nepuognveckoi pekruguranuu OMHapHON cMecu
ATaHOJI-BOJA.

21 Pa3pnenenne pacTBOpOB HU3KOMOJIEKYJISIPHBIX BEIIECTB 0OPATHBIM
OCMOCOM.
Pa3znen 4. U3yueHue 0CHOB pa3/iejieHHsl TeTePOreHHbIX CHCTEeM

29 Onpenenenue CKOPOCTH CBOOO/IHOTO OCaXKJICHHS TBEPABIX YACTHI] U
BCIUIBITUSI MY3BIPEU B KUIKOCTSIX.

23 | M3ydenne mporecca GpUIbTPOBAHUS CYCIICH3HH.

24 | TuapoaMHAMKMKA HETIOABMYKHOIO U IICEBI00KIKEHHOTO 36PHUCTOTO CJIOS.

AHHOTanuA padoyeil MPOrpaMMbl U CIATIIAHbBI

«IIpoexkTHpOBaHUe NPOLECCOB U ANNAPATOB XUMHYecKoil TexHo1oruw» (b1.B.14)

1. Heas aucummiauHbl «lIpoekTpoBaHre NPOLECCOB M annaparoB XUMHUYECKOU
TEXHOJIOTUU» - CYIIECTBEHHO PACIIUPUTh, CUCTEMATU3UPOBATh U MCIOIb30BaTh Ha IIPAKTHKE
3HAHUA OCHOB T'MJPABIMYECKUX, TEIUIOBBIX M MAaCCOOOMEHHBIX IPOIECCOB XHMHUYECKOMN
TE€XHOJIOTUH, IO3BOJIIOIIMX BBIITYCKHUKaM OCYLIECTBIIATh HAY4YHO- HCCIEIOBATEIIBCKYIO U
[IPaKTUYECKYIO pabOTy Ha MPEANPUATHUAX.

2. W3yuenune OUCHMIIMHBI HAlPaBIeHO Ha (JOPMUPOBAHHE U PA3BUTHE CIEAYIOIIUX
KOMITETCHIIMMN:

- CIOCOOHOCTH TMPHHUMATh KOHKPETHBIE TEXHHUYECKHE PEIICHHS NpU pa3paboTke
TEXHOJIOTUYECKUX IPOLIECCOB, BHIOMPATh TEXHUYECKHE CPEJICTBA U TEXHOJOTHUH C YYETOM —
IKOJIOrMYECKUX TocieAcTBHi ux npuMeHenus (I[1K-4);

- CIOCOOHOCTH BBIABIATH M YCTPAHSATh OTKJIOHEHHS OT PEXUMOB pabOThI
TEXHOJIOTHYECKOr0 000PYIOBaHHS M ITAPaMeTPOB TexHoIorn4deckoro mnporecca (ITK-11).

- CIIOCOOHOCTH  IUIAHUPOBAaTh U MNPOBOAMTH  (PU3MYECKHE UM  XHUMHUYECKHE
HKCHEPUMEHTBI, MPOBOJUTH O00pabOTKYy UX pE3ylbTaTOB U OLEHUBATh MOTPELIHOCTH,
BBIJIBUTaTh THUIOTE3bl W YCTAHABIMBATH TPAHMUIBl WX NPUMEHEHUS, NPHUMEHATH METOJbI
MaTeMaTU4YeCKOr0 aHajau3a W MOJEIUPOBAHUA, TEOPETHYECKOIr0 M HKCIIEPUMEHTAIBHOIO
uccnenosanus (ITK-16).

B pe3ynbraTe 0cBOEHUS JUCHUIUIMHBI 00YYatOIUICs TOIDKEH:

3HATD:

- METO/Ibl pacyeTa TeIulo- U MaCCOOOMEHHBIX allllapaToB;

- OCHOBHBIE TTPUHIIUIIBI OPTAaHU3AIIH MTPOILIECCOB XUMUYECKOW TEXHOJIOTHH;
THTIOBBIC TTPOIIECCHI XUMUYIECKOW TEXHOJIOTHH, COOTBETCTBYIOIIUE aliapaThl M METOIBINX
pacuera;

- METO/bI COCTABJICHHS TEXHOJIOTMUECKUX CXEM C HAHECEHHEM BCEX allllapaToB.

YMETb:

- COCTaBIIATh MaT€pUAIbHBIC M TETJIOBBIE OATaHCHI JJIsl CUCTEM Ta3->KUIKOCTb;

- paccUMTHIBaTh apaMeTphl TEIUIO- 1 MaCCOOOMEHHOT0 000PYA0BaHUS U HACOCOB,;

- nmoAOWpaTh  CTaHJAPTHOE O0OOpYyIOBaHUE, HCIIOTB3YEMOE B
XI/IMI/I'—IGCKOﬁHPOMBIIHJ'IGHHOCTH.
BJIAJIETbD:

- METOA0JIOTHEN pacyeTa OCHOBHBIX MapaMeTPOB THAPOMEXaHUYECKHUX, TEIIOBBIX U
MacCOOOMEHHBIX MTPOLIECCOB;

- OCHOBAMHM IIPABHJIBHOTO MOJ00pa TEIIO K MAaCCOOOMEHHOT0 000PYI0BaHUS;

- METOAAMHU COCTABIICHHSI TEXHOJIOTHYECKUX CXEM H TpapuuecKoro M300pakeHUs
OCHOBHOT'O 000pY/I0BaHMUS.

3. O0beM AMCUUIIUHBI M BUAbI Y4eOHOI# padoThl



Buj yueOHoii padoThbI 3E | Akaj. yac.

O0masi TpPya0eMKOCTh 2 79

AUCIHHUIIJINHBI

KO_HTaKTHaﬂ pabGora 0.44 16

AYAUTOPHBIC 3AHATHSA:
[Ipaktuueckue 3anstus (I13) 0,44 16
CamocrosiTe/ibHasi padoTa 1,56 56
KonTakTHas camocTosATeIbHAS 02
pabota 156 ’
CamocTosiTenbHOE U3yUeHUE ’ 55 8
pa3/iesioB JUCHUILIUHBI ’

3aimra KypcoBOro
Bux uTOroBOro KOHTpOJIA: YP

MPOEKTA
Buj yueOHoii paGoThbl 3E | Acrtp. uac.
O0masi TpPya0eMKOCTh 2 54
AUCIHHUITJIMHBI
KonrakTHass  pabora . 0.44 12
—AYAUTOPHLIC 3AHATHUHA
[TpakTuueckue 3ausatus (113) 0,44 12
CamocrosiTesibHast padoTa 1,56 42
KoHTtakTHas camocTosiTeIbHAs 015
pabora 156 ’
CaMoCTOSTEIFHOE U3YUCHHUE ’ 4185
pas3ieIoB TUCLUIIIINHEL !
Bua MTOroBoro KOHTpOJIA: 3aupTa Kypeosoro
MPOEKTA

4. ConeprkaHue JUCLUIUINHBL.

Benenune. @U3MKO-XMMUYECKME OCHOBBI U OCOOCHHOCTH YCIOBHUH MpPOBEACHUS
mpolecca pasfelieHus JKMJIKMX TOMOTIeHHBIX cMecell pektudukanuei. Omnucanue
NPUHIUIHATIBHON CXeMbl PEKTU(UKALMOHHOW YCTAaHOBKM HEMPEPBIBHOTO JIEHCTBHUS.
CpaBHeHue u o0jacTH NMPUMEHEHMs] HACaJOYHBIX M TapeinpyaTbiX KoJIoHH. IlocTpoeHue
PaBHOBECHOM JINHUN HA OCHOBE NOJyYEHHBIX MHANBUYAJIbHBIX 3aJaHUM.

Paznen 1. Pacuér pextuukanimoOHHONW KOJIOHHBI.

1.1. Pacuér Hacago4HON pPEKTU(PHUKAIIMOHHON KOJOHHBI HENPEPBHIBHOIO JEHUCTBUSA
(U1t TpEX pa3MepoB HACAKH).

MarepuanbHblii 6aaHCc KOJOHHBIL. PacuéT MHUHMManbHOro M pabodero (GpaermMoBoro
yucna. [locrpoenue pabouux nuHuMA. Pacuér ckopocTu mapoB M Juamerpa KOJOHHBI.
OmnpeneneHne BBICOTHI HACAIKU MO MOAM(DUIUPOBAHHOMY YPABHEHHUIO MacCOONEpenIadH.
Onpenenenre o0IIEero 4Yuciaa M BBICOTHI €AMHMII MepeHoca. Pacuér ruapaBiInyueckoro
COIIPOTUBIICHUS HACAIKH.

1.2. Pacuér TapenpuaToii peKTH(HUKAITMOHHON KOJIOHHBI HETIPEPHIBHOTO JICHCTBHS.

[IpenBaputensHblii BbIOOp Tapenok. MaTepuanbHblii 0ajaHCc KOJIOHHBL. Pacuér
MUHHMAJIBHOTO W pabodero ¢rermMoBoro uucia. Pacy€r ckopoctw mapoB U JuaMeTpa
kosoHHbI. [TocTpoeHue pabounx nuHui. OnpeneneHne BHICOTHI CBETIOTO CIOS KUAKOCTH
Ha Tapenke W TapocoiepkaHus OapOortaxkHoro cnosi. Pacuér koaddurmenton
Maccooriepeauy, o0Iero yuciaa eAnHuI nepenoca, 3¢ pexruBHocty no Mapopu. Pacuer
BbICOTHI KOJIOHHBI Ha ocHoBe KIIJ] mo Mbspdpu ¢ moctpoeHneM KMHETHUYECKOM JIMHUU.
Pacuer ruapaBianueckoro cOnpoTUBICHNS KOJIOHHBI.

1.3. CpaBHeHue nmaHHBIX pacuéTa HACAAOYHOH ¥ Tapelb4aToOi  KOJIOHH.
ConocraBneHUe JaHHBIX, IOJYYEHHBIX IIO IPOrpaMMaM KOMIIBIOTEPHBIX W PYYHBIX
pacd€toB. BeIOOp KOJTOHHBI.

Paznen 2. Pacuér u BEIOOp TEIIOOOMEHHUKOB.



Pacuér u BeIOOp TETITIOOOMEHHHMKOB 110 00IIEH cXeme: -pacyéT TeTIOBOM Harpy3Ku; -
OIpeJIeNIeHUE TEIJIOBOTO PeXXMMa U CpeTHEeH JIBHXKYIIEH CHIIbI, - MPUOIMKEHHAs! OLEeHKa
KO3(QPHUIMEHTOB TEIJIOOTAauM, KOX(p(UIMEHTa TEIUIoNepelaun, MOBEPXHOCTH Fop;
BBIOOp THIA M HOPMAaJM30BAaHHOTO BapHaHTAa KOHCTPYKIUU; - ONpPEICIICHHE MapaMeTpoB
KOHCTPYKLIMHU (HAmpuMep, /Ul KOKYyXOTPYOHOTO TEIIOOOMEHHHMKA: yhcia TpyO M 4ucia
XOJIOB, IMaMeTpa TpyO, AuaMeTpa KOXKyxa, IOBEPXHOCTH TEINIOOOMEHHUKA Fropw M 1P.); -
CONIOCTABJICHUE OPUEHTUPOBOYHOM Fop U Fyopu; - COMOCTaBIEHHE JAHHBIX, IMOJYYEHHBIX 11O
IporpaMMaM KOMIIBIOTEPHBIX U PYYHBIX Pacd€ToB; -TUAPABIUYECKHIl pacueT; - BbIOOp
ONITUMAJIFHOTO BapUaHTa TEIIOOOMEHHUKA.

2.1. Pacuét KOXKyX0TpyOUYaToro MCIapuTes.

2.2. Pacuér koHaeHCcaTopa (KOKYXOTpyOUaTOro WM IJIACTHHYATOTO).

2.3. Pacuét nmogorpesarens (KOXKyXoTpyOUuaToOro WM IJIaCTUHYATOTO).

2.4. Pacuér XOJOQWIBHUKOB TUCTHILISATA U KyOOBOIO OCTaTKa
(KOKYXOTpyOUaThIX MJIH TUIACTUHYATHIX ).

Paznen 3. 'mapoauHaMuveckue pacueThl.

3.1. Pacuér ruapaBIn4ecKoro COnpoTUBIIEHUS TPYOOTIPOBOJIOB.

3.2. PacuéT onTUMallbHBIX TUAMETPOB TPYOOIIPOBOIOB.

3.3.  Pacuér u monbop HacocoB.

Paznen 4. I'paduyeckoe odopmiieHHeE.

Texnonoruueckas cxema. PekTudukanmonHas KOJOHHA OMPEIEIEHHOr0 TUMA C
n300pakeHNeM JeTajeil KOHTAKTHBIX 3JIEMEHTOB, PACCUUTAHHBIX B paszene 1.

AHHOTaus padoyeil MPOrpaMMbl JUCHUTITIHHBI
«MoaeanpoBanne XMMHKO-T€XHOJIOTHYECKUX MPOLECCOB B TEXHOJIOTHH
3ammThl 0T Koppo3un» (b1.B.15)

lenp OUCHMMIIMHBL: TOJNyYE€HUE CTyACHTaMHu-OakalaBpaMu 3HaHHM B o01acTu
KOMIIBIOTEPHOTO MOJEIMPOBAHUS XUMHUKO-TEXHOJIOTHMYECKUX MPOLIECCOB C MPUMEHEHHEM
COBPEMEHHBIX CHCTEM KOMIIbIOTEpHOW MaremaTtuku, B yacTHoctu MATLAB u VBA, a
TaKke MpUoOpeTeHne UMM MPAKTUYECKUX HABBIKOB Pa3paOOTKU JAHHBIX KOMITBIOTEPHBIX
MOZeJIed C OJHOBPEMEHHBIM PEIICHHEM 3a/ady CTPYKTYPHOM U IapaMeTpUYeCcKOn
UJIEHTU(DUKAIUH.

B pesynbpTaTe 0OCBOCHHS TUCIUILIMHBI CTYIeHT-0aKanaBp JA0JKEH:

3HATDH wmetoabl MOCTPOEHMS] IMIMPUYECKUX (BEPOSITHOCTHO-CTATUCTUYECKUX) H
(bU3MKO- XUMHUYECKUX (TEOPETUYECKHX) MOJIETe XUMHUKO-TEXHOJIOTUYECKUX IMPOIIECCOB;
METOAbl WIECHTU(DHUKAIIMA MAaTEeMAaTHUYECKUX OIMUCAHUM TEXHOJOTHYECKHUX IPOIECCOB Ha
OCHOBE 3KCHEPUMEHTANbHBIX JAHHBIX; METOAbl ONTUMHU3ALNH XUMHUKO-TEXHOJIOTHYECKUX
MPOIIECCOB C MPUMEHEHUEM SMITUPUUECKUX U/UITU PUBHKO-XUMHUUECKUX MOJICIICH;

YMETH TpuUMEHATh HW3BECTHBIE METOAbl BBIYMCIMTEIBHOM MATEMAaTUKU U
MaTeMaTUYeCKOW CTATUCTUKU ISl PEIICHHs] KOHKPETHBIX 3a/1ad pacueTa, MOJCIUPOBAHUS,
UICHTU(PUKAIIMN U ONTHMHU3AIMU TPU HCCIECTOBAHUH, MPOSKTUPOBAHUU M YIPaBICHUU
MpoOUECCaMU  XMUMHUYECKOM TEXHOJOIMH, a TaKXe YMETh UCIOJIb30BaTh B CBOEH
MPAaKTUYECKOW JIEATEIbHOCTH JJIA JOCTM)KEHHS JTHX LeJNed HW3BECTHbIE MaKeThl
MIPUKJIATHBIX TTPOTPAMM.

BJIAZIETH meronaMu MaTE€MaTUYeCKOW CTATUCTUKHU JUIsi 0O0paOOTKH pPE3yJbTaToOB
AKTUBHBIX M TAaCCUBHBIX JKCIEPUMEHTOB, a TaKK€ METOJaMH BBIUYUCIUTEIbHOU
MaTeMaTUKu I8 pa3paboOTKM W  peanu3alid Ha KOMITbIOTEpax  aJirOpUTMOB
MOJICTTUPOBAHUS, HICHTU(PUKALIUY 1 ONTUMU3AINHA XUMHKO-TEXHOJIOTHUECKUX MTPOIIECCOB;

Kpartkoe coaeprxanve qUCHUTIINHBI:

OCHOBHBIE MPUHIHUIIBI KOMIIBIOTEPHOTO MOJEIMPOBAHUS XUMUKO-TEXHOJIOTUUECKHUX
nporeccoB (XTII). Maremarudeckue -SMIUPUYECKUE M MaTeMaTHYeCKHWe (PU3HUKO-
XUMUYECKHE MOJENM M KOMIBIOTEPHOE MOJENUpOBaHuEe. JleTepMUHUpPOBAHHBIE U
BEPOATHOCTHBIE MaTeMaTH4YecKue Mojenu. I[IpuMeHeHrne MeTONOJOTUU CHUCTEMHOTO
aHanM3a AJid pelleHus 3aja4d MojaenupoBaHus. [I[puMeHeHne NprUHINIA «UEPHOTO SIIIMKA»
MPU MATEeMAaTHYECKOM MOJCIMPOBAHUHA. ABTOMATU3MPOBAHHBIE CHCTEMBI MPUKIATHON
unpopmaruku. HMepapxudeckas CTPYKTypa XUMHYECKMX TPOU3BOACTB U  UX
MareMaTH4eckux Mojeneid. I[IpruMeHeHre KOMIBIOTEPHBIX MOJENEH XUMHUYECKHX
MPOIIECCOB JUIsl aHalM3a, ONTHUMHU3ALMUM U CHUHTE3a XMUMHKO- TEXHOJIOTHUYECKUX CHUCTEM.
OcCHOBHBIE NpPHUEMBI MAaTEMaTUYECKOI'O0 MOJAEIMPOBAHUSA: SMIMPUUYECKHUM, CTPYKTYpPHBII



(pu3UKO-XUMHYECKUI) 1 KOMOMHUPOBAHHBIN (TeopeTrnueckuii). [locTpoeHne cTaTHIecKux
U JMHAMUYECKHX Mojenel. Pemenue npsMbix 3amad. [IpoekTHBII M MOBEPOYHBIN
(omleHOYHBIN) pacdeT mporeccoB. Pemenue oOpaTHeIX 3amad. I[lapamerpuueckas u
CTPYKTypHasi WACHTU(UKAIMS MaTeMaTHYECKHX Mojesneld. YCTaHOBICHHE aJeKBAaTHOCTH
MareMaTudeckux Mojened. CTpaTerusi MNPOBEICHUS PACUETHBIX HCCICIOBAHUN U
KOMIIBIOTEPHOI'O0 MOJIETTMPOBAHUS PEAIbHBIX IIPOLIECCOB.

[TocTpoeHne SMINPHUUECKUX MOAEIIEH:

DopMyIMpOBKa 3aa4u anmnpoKCUMaluu JAHHBIX UL OIMCaHUs
9KCIIEPUMEHTAJIbHBIX 3aBUCUMOCTEN M IOJIyYEHHUS 3MIHMPUYECKHX MOJIENEH IPOLECCOB.
Bunel kpurepues annpoxcuManuu. Kpurepuil MeToa HaMMEHbIIMX KBagpaToB. Pemenue
3ala4d  alnnpoOKCHUMALMU JUIsl HENMHEHMHBIX M JIMHEWHBIX II0 IIapamMeTpaM MOJEIeH.
Marpuunas ~ QopMynuMpoBKa  3aauyd  ANIpPOKCUMALMU.  AHAJINTHYECKUIN U
QITOPUTMUYECKUM MOAXOJbl Js PEIICHUs 3aJaud anlpoKCUMalMM AJs JIMHEHHBIX U
JIMHEApU30BAHHBIX MOJIEIEH METOIOM HAMMEHBIINXKBAPATOB;

3aKOH HOpPMAJIbHOTO PpAacCHpeNeieHUs] Ul BEKTOPHBIX CIy4YalHbBIX BEIMYMHBI U
OIIPEZICIICHUE MX YHUCIIOBBIX XapaKTEPUCTHK. MareMaTH4ecKoe O0KMIAHUE U JHMCIIEPCHUS
JUIsL BEKTOPHBIX CIIy4alHBIX BEJIMYMH. JIUCIEPCUOHHBIM M KOPPEIALMOHHBIM aHAJIN3.
[lonsaTnss pucnepcuu BOCHPOM3BOAMMOCTH W AICKBAaTHOCTH, a TaK)Ke OCTaTOYHOU
mucriepcun. OmpeneneHie BEIOOPOYHBIX KOAPPHUIMEHTOB KOPPESAIMHA B KOdPPHUIIEeHTa
MHOXECTBEHHOU Koppesiuuu. CTaTUCTUYECKMH MOAXOJ K OIPENEeNIEHUI0 OIIMOOK U
IIOIPEHIHOCTEN B SKCIIEPUMEHTAIBHBIX TOUKAX U3MEPEHHU;

PETPECCUOHHBIM M KOPPEJSIMMOHHBIM aHalIM3 JJIs TOCTPOEHUS SMIMPUYECKUX
MoOJIeJIeli Ha OCHOBE JIaHHBIX MACCHBHOTO JKcriepuMeHTa. [oHATHA (YHKIMU OTKIMKA H
¢akTopoB. OCHOBHBIE JOMYIIEHUS PETPECCUOHHOTO M KOPPEISALMOHHOTO aHalu3a.
Kpurepun npoBepku oaHOpoAHOCTH aucriepcuil. BeiOop Buaa ypaBHEHUH perpeccuu, a
TaKXke orpeneneHue Ko3(pQUIUUEHTOB perpeccuu W HMX 3HAYMMOCTU C MCIIOJIb30BaHHEM
kputepus CtpronenTa. [Iponenypa HCKITIOYeHNST HE3HAUMMBIX KOA((UIIEHTOB PETPECCHH.
Omnpenenenne aieKBaTHOCTU PErPECCUOHHBIX MOJEIEHN C IOMOIIBI0 KpuTepus Puiepa;

OCHOBHBIC TIOJIOKEHHS TCOPUU IUIAHUPOBaHWs dKcrmepuMeHTOB (I):  mosHbIH
¢dakropusbiit skcriepument (IIDD) u oOpaboTka ero pe3ynbraroB. OnTuMaibHble CBOWCTBA
MaTpUIBl TUIAHUPOBAHHUS U CBOMCTBO OPTOTOHANBHOCTH. OrmpeneneHue Kod3((HUIMEHTOB
MOJIENIEM, UX 3HAYMMOCTH M IIPOBEPKA aJEKBATHOCTH ypaBHEHHsS perpeccuu. CBOMCTBO
pOTaTabeNbHOCTH MOJIHOTO (PaKTOPHOIO IKCIEPUMEHTA;

OCHOBHBIE IOJIOKEHHSI TEOPUM TUTaHUpoBaHUs sKcriepuMeHnToB (II): oproronanbHbIN
LHEeHTpadbHbld KoMno3uiuoHHbl miuaH (OLKII) skcnepumeHToB M 00paboTka €ro
pe3yabTaroB. O0ecrnieyeHre OPTOTOHAIBLHOCTH MATPUIbI IUIAHUPOBAHUSA U ONpEAETICHHE
BEJIMYMHBI 3Be3/1HOro Imieda. Onpenenenne Ko3QGUIUEHTOB MOJEIH, UX 3HAYUMOCTH U
OLICHKA aJIcKBaTHOCTH YpPaBHEHMS PErpeccHH. PacueTHOe BBIUMCIEHME KOOPAMHAT TOYKU
onTUMyMa (IKCTpeMyMa);

ONTHMHU3ALNS IKCIEPUMEHTAIBHBIX HCCIENOBAHUN C IPUMEHEHHueM Merona bokca-
Bunbecona. OCHOBHBIE MOAXOABI K ONTHUMH3ALMM DKCIEPUMEHTAIbHBIX HCCIEJOBaHUM.
DKCcrepuMEHTAIbHO-CTaTUCTUUECKUI MeToa. CTpaTerust ABMKEHUS K ONTUMYMY 1LIeJIeBOI
¢byHkuun (QYHKUMU OTKIMKA) TPAJUEHTHBIM MeToAoM. Kpurepuum AOCTHKEHMS «IOYTH
CTallMOHApHOM 00JIaCTU» M METOJAbl YTOUHEHHUS TIOJOKEHUS ONTHUMAJIbHOM TOYKH B
(aKTOPHOM ITPOCTPAHCTBE.

[Toctpoenne pU3NKO-XUMHUUECKUX MOJEIIEH:

JTamnbl MAaTEMAaTUYECKOro MOJAeIUpoBaHusA. POpMylIHpOBKa TUIOTE3, INOCTPOCHUE
MaTeMaTHYeCKOr0 OMHMCaHUs, pa3paboTKa MOJEIUPYIOIIEr0 aIropuTMa, IpOBEpKa
a/JIeKBaTHOCTU MOJIENM W HACHTU(UKAIMS HMX MapaMeTpoOB, pacdeTHbIE HCCIEI0BaHUS
(BBIYMCIIUTENBHBIN SKCIEPUMEHT);

COCTaBJICHHE CHCTEM YpaBHEHHII MaTeMaTUYeCKOTrO OINMCAaHUS TIPOIECCOB U
pa3paboTka (BBIOOp) aIrOpUTMOB UX pelieHHs. bIOYHBI NPUHIMI MOCTPOSHHS
CTPYKTYPHBIX MaTeMaTHuecKux Mozeneid. OO00IIeHHOE ONMCcaHue ABMKEHHS TIOTOKOB (a3
B  ammapaTax C IOMOUIbIO  TUAPOAMHAMUYECKHUX  MOJENeH,  yYUTHIBAIOIINUX
COCPEJIOTOYCHHbIE W pAaCHpele/ieHHble HMCTOYHUKM BEIIECTBA W DHEPruu (TEIUIOTHI).
JlokanbHble MHTEHCHUBHOCTM MCTOYHMKOB BelleCTBa UM  TEIJIOTHI B  IOTOKax,
COOTBETCTBYIOILIME PpA3IMUYHBIM (PU3UKO-XUMHUUECKUX TMpoueccaM. OCHOBHBIE THUIIBI
YPaBHEHHHM MAaTEMAaTHYECKOTO OIUCAaHUS XWUMHUKO-TEXHOJOTMYECKUX IPOLECCOB —
KOHEUYHbIE, OOBIKHOBEHHbIE uddepeHanbable 1 nuddepeHanbHble ypaBHEHUS B



YaCTHBIX IPOU3BOIHBIX;

MaTEMaTHYECKOE MOJEIMPOBAHUE CTAlMOHAPHBIX W JAMHAMUYECKUX PEXKHMOB
TUIPABIMYECKUX  MPOLECCOB B TPYOONPOBOJHBIX  CHUCTEMaX, [JIOOANbHBIE H
JEKOMIIO3ULIMOHHBIE METO/IbI PELIEHUS CUCTEM HEJIMHENHBIX YPaBHEHUI, a TAK)Ke SIBHBIC U
HESBHbIE METOJIbl YHUCIIEHHOTO PEIICHHs] CHUCTEM OOBIKHOBEHHBIX Au(QepeHInanbHbIX
ypaBHeHuil. CocTaBiieHuE ypaBHEHUI MaTEMAaTUUYECKOr0 onrucaHus npouecca. [Tocrpoenne
MH(OPMALIMOHHBIX MaTpPULl MAaTeMaTHYECKUX MOJeNel s BbIOOpa OOIIero aaropurMa
pelIeHNs — MOJEJIMPYIOIIEro aropuT™Ma. Peannsanust alropuTMOB peLLEHUs] HETMHEHHBIX
1 OOBIKHOBEHHBIX Au(depeHunanbHbIX ypaBHeHUNH. OnKcaHue CTallMOHAPHBIX PEXHMOB
XTII ¢ npuMeHEHUEM CHUCTEM JIMHEHMHBIX M HEJIMHEWHBIX ypaBHEHUM. MTepanuoHHBIE
anroputMbl pemieHusi. [Ipumenenue MeTonoB mpocThix uTepauuit u Heiorona-Padcona
s momydeHuss  pemeHus.  [Ipobmema  cXxoaMMocTH  mpolecca  PELICHHS.
JIEeKOMITO3ULIMOHHBIA ~ METOJl PELICHUS] CIOXKHBIX CHCTEM KOHEYHBIX YpPaBHEHUM.
[Toctpoenne wuH-GOPMAIIMOHHON MATPUIBI [UIs BBHIOOpPAa ONTHMAJIBHOTO AJITOPHTMA
pemienus 3amaud. lloHATHe jkecTKOCTH cucteM aud@epeHnnanbHbIX YpaBHEHUH U
KPUTEPUH KECTKOCTH. SIBHbIe (OBICTpBIC) M HESBHBIC (MEIJICHHBIC) METOJbI PELICHHUS.
Meroasl niepBoro (Meron Junepa), BToporo ( MoaudHUIIMpOBaHHBIE METOABI Dilnepa) u
yerBepToro mopsiiaka ( meron Pynre-Kyrra). OueHka TOYHOCTH METOJOB — OIIMOOK
yceueHus. [lepexoqapie OmMOKY U OIIUOKU OKPYTICHUS MPU YUCIEHHOM HUHTErPUPOBAHUU
middepeHanbHbIX ypaBHeHUH. CriocoObl obecnedeHus] CXOAMMOCTH PEIICHUs 3a/1auu.
[IpuMmeHeHre HESBHBIX METOAOB Ui DPELICHUS >KEeCTKUX cucrteM auddepeHuanbHbIX
ypaBHeHUH. OrmnpeneneHuss Lara MHTETPUPOBAHMUSI UTEPALMOHHBIM MeTo/0M. MeTonoB
Kpsnka-Hukonbcona (MeTo Tpamnemuii);

MareMaTU4eCcKoe  MOJEIMPOBAHME  CTAlMOHAPHBIX  PEXUMOB  IPOLIECCOB
TeIUIoNepeiadyl B IUIACTUHYATBIX U 3MEEBUKOBBIX TEINIOOOMEHHHKaX. MaremaTuueckoe
ONMCAaHUE MPOLIECCOB C NPUMEHEHUEM MOJENEH HACAIbHOTO CMEIICHHUS U BBITECHEHHS.
Br16op u rpadudeckoe npepcTaBiIeHUe alrOPUTMOB perieHusi. [[pumeHenne cTangjapTHBIX
METO/0B BBIYUCIUTEIBHOW MAaTEMAaTUKHU JIJIS1 PEILICHUS 3a/1a4;

MAaTreMaTH4eCKOe  MOJECIMPOBAHHE  CTAlMOHAPHBIX  PEXUMOB  IIPOLIECCOB
TeIUionepeiady B MPSIMOTOYHBIX M MPOTUBOTOYHBIX TPYOUATHIX TETIOOOMEHHUKOB,
pemenue 3anaun Komm u kpaeBoi 3a1auu NP UHTETPUPOBAHUM CUCTEM OOBIKHOBEHHBIX
middepeHIMaNbHBIX YpaBHEHUH. MaTemMaTnyeckoe onrucaHue MpoLEeccoB ¢ IPUMEHEHUEM
MOJIETIEd HJICATBHOTO BbITeCHEHHUs. Pemenne 3amaun Komwm w©  KpaeBoil 3a1ayu.
[IpencraBneHue anropuTMOB BBIYMCICHMN B BHJE MH(POPMALMOHHOM MaTpPHUIbl CHCTEMBbI
YpaBHEHUNW MaTEMaTHYECKOTO OIMUCaHUs W OJOK-CXeM pacueToB. Maremarndeckoe
onucanue XTIl ¢ npuMeHeHneM cucTeM OOBIKHOBEHHBIX AU depeHIInanbHbIX ypaBHEHUH.
Onucanne 00BEKTOB € pacHpeIeICHHBIMU B IPOCTPAaHCTBE MapameTpaMu. GopMynpoBKa
HA4aJIbHBIX U KPAaeBbIX YCJIOBHH 3a/1a4 pemeHus. YucineHHbsli anroput™ 1-ro nopsaka uis
pemienus 3anaun Komu. Metos «IpucTpesiku» JUis peleHns KpaeBou 3a1a4y;

MaTEMaTHYECKOE MOJIEIMPOBAHUE CTALIMOHAPHBIX PEXUMOB IIPOLECCOB B PEAKTOpaX
¢ Memankoil. OmnucaHue MUKPOKMHETHMUECKHX  3aKOHOMEPHOCTEW  IMPOTEKAHMS
MIPOU3BOJIBHBIX CJIOXKHBIX XUMHUUECKUX PEaKLUH B *KUIKOM (a3e 1y1ss MHOTOKOMIOHEHTHBIX
cucreM. OrpeeneHre KIYEBbIX KOMIIOHEHTOB CIIOKHBIX XHMHUYECKUX peakuui ¢
NPUMEHEHHEM METOJOB JIMHEWHOW anreOpbl - paHroB MAaTPULl CTEXHOMETPUUYECKHX
ko3¢hdULMEeHTOB peakiuu. MaremaTnyeckoe ONHMCaHHWE PEeaKTOPHOIo Ipolecca C
pyOamkoil Ui TMPOM3BOJNBHOM CXeMbl TNPOTEKaHUS XHMMHUYECKOoH peakiuu. Bribop
QITOPUTMOB pEIlIEHUsl 3aJaud C MPUMEHEHHEM HH(OPMAlMOHHOW MaTpHUIbl CUCTEMBI
YPAaBHEHUII MaTEMaTHYECKOTO OIMCAaHUS W TPEACTABICHUS QJIrOpUTMa PpEUIECHUS C
MTOMOMUIBIO OJIOK-CXEMBI pacyera Mpolecca;

MaTEMaTUYECKOE MOJEIMPOBAHUE HECTAllMOHAPHBIX PEXKHUMOB IIPOLECCOB B
peakTopax ¢ Memaiakoid. MaremaTuyeckass TOCTAHOBKA 3aJadyd ISl PEAKUUH ¢
IIPOU3BOJIHOW CTEXHMOMETpHUUECKO cxeMoil. dopmynupoBka 3agaun Komm — 3agaum ¢
HayaJbHBIMM  yCJOBHSIMH. Pa3HOCTHOe mpeAcTaBieHUE CUCTEMBbl OOBIKHOBEHHBIX
middepeHnManbHbIX ypaBHeHu#. [loctpoenne nH(GOpMaMOHHON MaTpHULBl Ui BhIOOpa
anroputMa peueHus. ['papudeckoe MmpencTaBiIeHUE aJIrOpUTMa peUIeHUs B BHUJE OJIOK-
CXEMBI pacyera; MaTeMaTU4eCcKoe MOJIEIMPOBAHUE CTAIIMOHAPHBIX PEKUMOB B TPYOUaTHIX
peakropax C NOpPSIMOTOYHBIM M HPOTUBOTOYHBIM JBHKEHHEM TEIUIOHOCUTEIICH.
MaremaTuueckass IOCTAaHOBKA 3aJlauyd ISl PEAKUMU C KOHKPETHOW CTEXMOMETPUUYECKOMN
cxeMoi. @opmynupoBka 3aaaun Komm — 3a1ayu ¢ HayajdbHBIMHU YCIOBUSMHU U KPaeBOM



3aJa4d — 3a7a4d C KpacBbIMH YCIOBUSAMH. Pa3HOCTHOE TIpEACTAaBIIEHHE CHCTEM
OOBIKHOBEHHBIX TU(epeHInaIbHbIX ypaBHeHUH. [locTpoeHrne nHPOPMALMOHHBIX MaTPHIL
11 BBIOOpA alropuTMOB peleHus. I'padudeckoe npeacraBieHne alropuTMOB PELICHUS B
BU/JIE OJIOK-CXEMBI PacyeTa;

MaTEeMaTUYECKOE MOJCIMPOBAHME HECTALMOHAPHBIX PEKHUMOB IPOLECCOB B
TpyOUaThIX pEaKTOpax M YHCICHHbIE AITOPUTMBlI JUCKPETH3ALUU Ui PELICHUS CUCTEM
midepeHManbHbIX  YpaBHEHMH C€ YacTHBIMM  IIPOM3BOAHBIMM. Maremaruueckast
IIOCTAaHOBKA 3aJa4d Ul pPEaKUMM C KOHKPETHOM CTEXMOMETPUYECKOM CXEMOM.
®opMyIupoBKa HayaJdbHBIX M TPaHUYHBIX ycloBHH. [luddepeHunanbHble ypaBHEHUS B
YaCTHBIX MPOU3BOAHBIX - SJUTMITHYECKOTO, TApabOoINIecKOT0 U TUIEepOOIMIeCKOTO THUIIOB.
ANropuTMbl pelIeHus ypaBHEHMM mapabosimdyeckoro Tuma. MaTemaTudeckas MOJENb
XMMHUYECKOIO IIPEBpAIlCHUs B HU30TEPMUYECKUX YCIOBUSAX JUISI HECTallMOHAPHOIO
mporecca B TpyOdaThlX ammapaTax € Y4e€TOM IPOJOJIBHOIO IEpeMELIMBAaHUA M C
NPUMEHEHHEM  OJHOMapaMeTpudeckord  IU(GQPY3MOHHON MOJenu Ui ONMHMCAaHUS
T'MJIPOAMHAMUYECKON 00CTAaHOBKM B PEAKIL[MIOHHOM IIOTOKE. AJTOPUTMBI PELICHUs B BUIE
CHCTEM HEJIMHEWHBIX YPaBHEHUH, a Takke OOBIKHOBEHHBIX UG epeHIINaTbHBIX
YPaBHEHHH IIEPBOrO U BTOPOT'O MOPSIKOB;

MaTEeMaTUYeCKOE  MOJEIMPOBAaHME  CTAMOHAPHBIX  PEKUMOB IIPOLIECCOB
HETPEPbIBHOH MHOTOKOMIIOHEHTHOH pekTudukanuun u abcopObumu. Maremarndeckoe
OIMCaHME TMPOLEeCCa MHOTOKOMIIOHEHTHOW pEeKTHU(HKALMKU B Tapelb4aToll KOJIOHHE.
MogenupoBanue (a3oBOro paBHOBECHsS M IPOIECCa MAacCCOINEpeadyd Ha Tapelkax B
MHOIOKOMIIOHEHTHBIX ~CHUCTEMax. YueT TeIUIOBbIX OallaHCOB Ha Tapelkax Npu
MOJCJIMPOBAHUU TIpollecca B PEKTHU(PUKAIMOHHOW KOJOHHE. JleKOMITO3MIIMOHHBIN
QJITOPUTM pacyera Impoliecca peKTU(HUKALMM B KOJOHHOM ammapare. MaTemaTudeckoe
ONMCAaHUE Ipolecca MHOTOKOMIIOHEHTHOM aOcopOIuu B HAcaJOYHOM  KOJIOHHE.
MonennpoBanue npouecca MHOTOKOMIIOHEHTHON MaccoIlepeladd B CEKIUAX HacaJl0qHON
KOJIOHHBI. AJITOPUTM peIIEeHUs KpaeBoH 3ajjauu JUls MOJEIMPOBAaHUS Ipoliecca abcopOuuu
B HacaJl0YHON KOJIOHHE.

OCHOBBI ONTUMHU3ALUU XUMUKO-TEXHOJIOTHYECKUX IIPOLIECCOB:

pelieHrne 3aJad  ONTUMHU3ALMUA C TEPMOJUHAMHYECKMMHM, TEXHOJOTMYECKUMH,
SKOHOMMYECKUMH,  TEXHUKO-DKOHOMUYECKMMH U  SKOJIOTMUYECKHUMU  KPUTEPUSIMU
ontumaneHoCcTH. OntumanbsHble  pecypcocOeperatonmme XTII.  Beibop kputepuen
onTUMaJIbHOCTH (1eneBblX (yHKIUN). DOopMyIHMpOBKa MHOTOKPUTEPHATIBLHOM 3a1auu
ontumuzaiu. OcoOEHHOCTH pEeLIeHHs ONTUMM3alMOHHBIX 3anad XTIl npu Hamuuum
HECKOJIbKUX KPUTEPUEB ONTUMAJIBHOCTH, OBPAKHOM XapakTepe LEJIeBOM (QYHKIUH U
HAJIMYMU OrpaHuYeHui 1-ro u 2-ro poja;

QITOPUTMBI OJJHOMEPHOM M MHOTOMEPHOW ONTHMH3alMU. MeToabl CKaHUPOBAHMS,
JIOKAJIM3alMK SKCTPEMYyMa, 30JI0TOro cedyeHus u yucena PuboHauu B ciyyae OJHOMEpPHOU
ONTUMHU3AIMU. MeToAbl MHOTOMEPHOH ONTHMMM3AIMK HYJIEBOT0, MEPBOrO M BTOPOTO
nopsAakoB. CHUMIUIEKCHbIE, Cily4yailHble M TPaJUEHTHBIE METOABl MHOTOMEPHOMU
ontuMu3zanuu. Metoa mrTpa@HbIX QYHKINH.

3aKIItOYeHHUE:!

IIPUMEHEHHE KOMIBIOTEPHBIX Mozened XTI nmpu npoeKTUPOBaHUM XUMHUYECKHAX
npou3BojicTB — B CAIIP. 3anaun cucrem aBToMarusupoBaHHoro npoexkruposanus (CAIIP) u
CTPYKTypa CUCTEM KOMITbIOTEPHOTO MPOeKTUpoBaHusl. HpopManmoHHOe 1 MaTeMaTH4eCKOoe
obecnieuenrne CAIIP. ABToMaTH3MPOBAHHOE MPOEKTUPOBAHUE CIIPUMEHEHUEM KOMITbIOTEPHBIX
moaeneit XTII;

IIPUMEHEHHE KOMIbIOTEpHBIX Moxened XTIl mpu ympaBieHUN TEXHOJIOTHYECKHUMH
npoueccamu — B ACYTIIL. KomnetorepHoe monenupoBanue XTIl B pexume peanbHOTo
BPEMEHH. Cucrempl  mpsMoro  1u¢poBoro  (KOMOBIOTEPHOrO)  yIpaBJICHHS
TEXHOJIOTHYECKUMH TporieccaMi. OCOOCHHOCTH peanu3alil KOMIBIOTEPHBIX MOJeNe
XTIl B aBTOMAaTH3MPOBAHHBIX CHCTEMaxX YIPABICHHsS TEXHOJOTMYECKMMH IPOLIECCAMHU
(ACYTII).

Komnerenuu ciymareneil mpd OCBOCHHWH IUCHUIUIMHBL ['OTOBHOCTH NMPUMEHSTH
AQHAINTUYECKUE U YHCICHHBIE METOJBl PEIICHHs] MOCTABJIEHHBIX 3a/ay, HCIOJIb30BaTh
COBpeMeHHble MH(GOPMAIlMOHHbIE TEXHOJOTUH, MPOBOAUTH 00pabOTKYy HHPOpMALUHU U
UCTIOJb30BAHUEM TIPUKJIAIHBIX MPOTPAMMHBIX CpeAcTB cdepsl mpodeccuoHaTbHON
NesITeIbHOCTH, HCIIOJIb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJIOTMM M 0a3bl JaHHBIX B
CBOEH MpoQecCHOHATBHON NeATeNIbHOCTH, MAaKEThl MPHUKIAAHBIX MPOrpaMM Ui pacyéra



TEXHOJIOTHYECKUX mapaMeTpoB obopymoanus (ITK-2);
CrocoOHOCTh  aHANM3HPOBATH  TEXHUYECKYIO

JOKYMCHTAIUIO,

noadupath

000pyIOBaHUE, TOTOBHUTH 3asIBKM Ha MPUOOpETeHUE U peMOHT obopynoBanus (I1K-9);
['0TOBHOCTB MCIIOB30BaTh 3HAHUE CBOMCTB XMMHUUYECKUX JJIEMEHTOB, COEAUHEHUN U
MaTepuajoB Ha MX OCHOBE JUIs pemnieHus 3amad npodeccuoHanbHou AestenbHocTH (ITK-

18);
OO6muit 00beM IUCIUAILINHEI

KoanuectBo Bcero akanewm.
3a4eTHBIX €IUH. | YacOB B
Cemectpe
OO01mmast Tpy10€MKOCTh TUCIUIUIMHEI 10 Y4eOHOMY TUTaHY 3 108
B ToM uncre Ha oOyueHue 3 108
AyIUTOpPHEIC 3aHITHS: 1,33 48
Jlexuuu 0,89 32
[IpakTrueckue 3aHsaTUA - -
JIaboparopHbie pabOTHI 0,44 16
CamocrosiTenbHas paboTa 1,66 59,4,85
Pacuetno-rpaduueckune paboThl - -
Jlpyrue Buabl CaMOCTOSITENIbHOM paObOThI
KoHTtakTHas camocTosTeNbHas paboTa 0,2
CaMocTosTenbHOE U3yYeHUE Pa3/IeNiOB JUCHIUTIIHHbI 59,8
By utoroBoro KOHTpoIIs 3HAaHUH (3a4ET C OLIEHKOM ) - -
Komnunuaectso Bcero actpom.
3aUeTHBIX €IUH. | YacOB B
Cemectpe
OO01mmas Tpy10€MKOCTh TUCITUTUTHHBI 3 81
B ToM uncne Ha oOyueHue 3 81
AyIUTOpPHBIC 3aHSITHS: 1,33 36
Jlexun 0,89 24
[IpakTrueckue 3aHATUA - -
JlabopaTopHbIie paboThI 0,44 12
CamocrosiTenbHas padboTa 1,66 45
PacuetHo-rpaduueckue padboThl - -
Jpyrue Buabl CaMOCTOSITENIbHON pabOThI
KonrtakTHast camocTosTenbHas pabota 0,15
CaMocTosATENbHOE U3YUEHUE PA3JEIIOB JUCIUIIINHbI 44,85
Bun uToroBoro KOHTpOIIsi 3SHAHUM (3a4ET C OILIEHKO) - -
AHHOTanus pado4eil NporpaMMbl AUCHHUILINHBI
«Teopernyeckne ocHOBbI kKoppo3un» (b1.B.16)
1 lenp OUCHUIUIMHBI: TMPUOOPETEHHWE CTYACHTaMHU 3HAaHUH O KOPPO3HMOHHBIX

nmponeccax, NpOTCKAarIUX B 'a30BbIX U XKUAKUX CpClaX, O BUIaX KOPPO3UH, UMCIOIIIUMHU MECTO

B IPUPOJHBIXH TEXHOJOTHYCCKUX CpCaax.

2. B pesynprate u3ydeHUs

JAUCHTUITIINHBI 06yanOH1HIZCH

1o

IporpaMme

OakanaBpuaTa JIOJDKeH 00y1aaTh ciueayrmuMu npodeccruonanbapiMu komreteHnusmu (11K):

-CIIOCOOHOCTBI0O M TOTOBHOCTBIO

OCYIIECTBIIATH

TEXHOJIOTUYECKU MpOIEecC B

COOTBETCTBUU C pENNIAMEHTOM M HCIIOJIb30BaThb TEXHUYECKUE CPEACTBA Ul U3MEPEHUS
OCHOBHBIX TTAPAMETPOB TEXHOJIOTUYECKOTO MPOoIecca, CBOWCTB ChIpbst U npoaykiuu (ITK-1);

- CIIOCOOHOCTBIO KUCII0JB30BATh

IpaBUJia

TCXHUKHU

0C30I1acCHOCTH,

MIPOM3BOJICTBEHHOW CAHUTAPUH, [T0KAPHOU OE30MaCHOCTH ¥ HOPMBI OXpaHbl TPYJla, U3MEPAThH U

ONCHUBATHL MapaMCTpbl MPOHU3BOJACTBCHHOI'0O MUKPOKIIMMATA,

3ara30BaHHOCTH,IIyMa, U BUOparuu, ocBemmeHHoctH padbounx mect (TTK-5);
-TOTOBHOCTBIO K OCBOECHHIO M IKCILTyaTallii BHOBB BBOAMMOTro obopymoanus (I1K-8);

-CIIOCOOHOCTBIO BBISBIIATH u

YCTPaHSTh

OTKJIOHCHHA

YPOBHA 3allbIJICHHOCTH U




PEXKHUMOB PabOTHl TEXHOJIOTHYECKOTO 00OpYIOBAHUS M MApPaMETPOB TEXHOJIOTHUECKOTO
nporecca (ITK-11);

-TOTOBHOCTBIO HCIOJIb30BATh 3HAHWE CBOWCTB XMMHYECKHUX JJIEMEHTOB, COCIMHEHHHA U
MaTepHaioB Ha KX OCHOBE JIJIS pEIIeHH 3a1a4 podeccuonanbHoi aestensHoctu (ITK-18);

-TOTOBHOCTBIO n3y4daTh HAyYHO-TEXHHUYECKYIO HH(DOpMAIIHIO,
OTEYECTBCHHBIIHM 3apyOeKHBIN ONBIT 10 TeMaTHke uccienosanus (I1K-20)
3uame:

-(pU3NYECKUIl CMBICI IPOLECCOB, MPOTEKAIOIINX HA JIEKTPOIaX;

- MEXaHU3MBbI POTEKAIOIINX KOPPO3ZUOHHBIX MPOIIECCOB;

-METO/Ibl UCCIIEOBAHNS KUHETUKHU AJIEKTPOJIHBIX MPOIIECCOB U MIPOLIECCOB KOPPO3HH;

-C0COOBI KOPPO3UOHHBIX UCTIBITAHUN;

Ymemy:

-CHUMATh MOJSPU3ALIMOHHBIE KPUBBIE AJIEKTPOJHBIX MPOLIECCOB, CTPOUTDH JTUATPAMMBI
KOppO3uH;

-OIpEENSITh HA OCHOBE JKCIEPUMEHTAJIbHBIX HCCIEAOBAHUN U JIMTEPATYPHBIX JAHHBIX
TOKU Y IOTEHIIMAJIBI KOPPO3HUH, IOKA3aTEIN KOPPO3HH;

-OIpeesaTh TUMUTHPYIONIYIO CTa/INI0 KOPPO3UOHHOTO IIPOIIECCa;

-IIPOU3BOIUTH OLIEHKY KOPPO3MOHHOM CTOMKOCTH MaTEpPHAJIOB B arPECCUBHBIX CPEIax;

-IIPOBOJIUTH YCKOPEHHBIE KOPPO3UOHHBIC UCTIBITAHUS;

- MPUMCHSITh TMOJTYYCHHYIO HH()OPMAIMIO JJI PEIICHUS KOHKPETHBIX
TEXHOJIOTHYECKUX3a/1a4;

Braoems:

-HaBbIKaMHU HACTPOUKHU TEXHOJIOTUYECKOTO 00opyIoBaHus, HaJIaJKu
MPUCTIOCOOJICHUI,MHCTPYMEHTa U APYrodl OCHACTKM, BKIIOYEHHOW B IJ1aOOpaTOpHBIN
MPAKTUKYM.

3. Kparkoe conepxkanue nucUUIUIMHBI BBeneHue

3HavueHWe, LeMM W 3adaud JAUCHUIUIMHBL. COBPEMEHHOE OIpeeiIeHUe KOPPO3UU WU
COINPOTHUBIICHUSI MaTepUalloB. 3HaueHue 00pbObI ¢ KOppo3ueil. OCHOBHBIC pa3eNbl U MOHITUS
mucuuruabl. Kiaccudukanust BUI0B pa3pylieHuss MaTepuaioB MO IEUCTBUEM arpeCCUBHBIX
cpen. KonnuectBennas OIICHKA KOPPO3UOHHOTO pa3pylIeHUs MaTepUaoB.
DNEeKTPOXUMHUYECKAsi U XUMUYECKast KOPPO3HUsl.

Teopernueckas 3nekTpoxumusi. OCHOBHBIE TOHATHS SJIEKTPOXUMUHU.

[IpoBoanuku | u Il pona. DnekTponu3 Kak OKUCIUTEIHHO-BOCCTAHOBUTENBHBIIN IIPOIIECC.
Knaccudukanusi mpoBOJHUKOB M TPOXOXKJICHHUE IMOCTOSHHOTO JJIEKTPUYECKOTO TOKa uepe3

DneKTpoXuMu4eckue cucteMbl. OCHOBHBIE THUIIBI DJEKTPOXMUMHYECKUX CHUCTEM U HX
coctaBHble uacTtu. OmpeneneHue TOHATUH Katoa W aHojA. OTIMYUTENbHBIE TPU3HAKU
AIEKTPOXUMHUUYECKUX PEAKIIUMA.

3akonbl  @apajges, Kaxylpecs OTKIOHEHHsA. Beixogq 1o  Toky. OCHOBBI
AIEKTPOXUMUUECKONU TEPMOTMHAMUKH

[IpuynHBl BO3HUKHOBEHUS SJEKTPOXMMHYECKOTO TMOTEHI[MATa Ha TPAHMIIE DJIEKTPOI-
pactBop. PaBHOBecHMe B AIEKTPOXMMHUUYECKOW Ienu. OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIC
MOJypeakllui ¥ TIOHSATHE SJEKTPOJAHOro moTeHnuana. Kiaccudukanus SIeKTpOIOB.
Konnenmust >MeKTpPOHHOTO paBHOBECHsS Ha TpaHUIlE dIeKTpoAa-merat. Kraccudukarus
anekTpoxuMuueckux remnei. [Ipasumno 3uakoB u pacuer DJIC.

Bomopoansiii a5ekTpoa M cTaHmapTHAs BOJIOPOJHAs IKajna. KUCTOpOIHBIA SJEKTPOI.
Huarpamma [1yp6e. MeMmOpaHHble paBHOBECHE, MEMOPaHHBIN MOTEHIUAIL.

Ctpoenne ABOMHOIO AJIEKTPUIECKOTO CIIOA

CBs13b DNEKTPUYECKUX W aICOPOIIMOHHBIX SBJIICHUNM Ha rpaHuIle pasnena (a3. EMkocTsh
JBOMHOTO 3JIeKTpuueckoro cios. [loTeHnnansl HylIeBOro 3apsjaa 1 MEXaHU3M BO3HUKHOBEHMS
O/1C 21eKTpOXUMHUYECKON 1Ienu.

OcHOBHBIE MOJIETIbHBIE TPEJCTABICHUS O CTPOCHUW JIBOMHOTO JJIEKTPUUECKOTO CIIOA.
OCHOBBI PJIEKTPOXUMHYECKON KUHETUKU

OOmiasi  XapakTepUCTHKa  DJIEKTPOXUMHUYECKHX  mporeccoB.  [lomspusanuoHHast
XapaKTEPUCTUKA B YCIOBUSIX JUMUTHPYIOMIECH CTaIUU MaccorepeHoca. MeTo 1 Bpalaromerocs
JMCKOBOTO 3JIEKTPO/IA.

Teopus 3amenneHHOTO paspsyia U €e COBpeMEHHOe 0OOCHOBaHWE. MeTOIbl M3Y4YeHHS
CTaAuil  pa3psAl-UOHU3ALUMUU. 3aKOHOMEPHOCTH BJIEKTPOJHBIX IMPOIECCOB B  YCIOBUSAX
MEIJICHHOM XHMMHUYECKOW cTaguu. MHOrocTaguiHble pEakiuu ¢ MOCIeA0BaTEeIbHBIM
MEPEHOCOMDJIEKTPOHOB.



DIEKTPOXUMHUYECKasE KOPPO3HUS.

DneKTpoAHbIE NOTEHIMAIIBI U TEPMOJIMHAMHYECKAsT BO3MOXHOCTh KOPPO3UHU.

Koppo3ust B kucneix pactBopax. MexaHW3M BOCCTaHOBJIEHHsS Bojopojaa. Kopposus B
HEUTpaNbHBIX U IIEIOYHBIX cpefax (KUCIOpoAHas Kopposus). MexaHu3M BOCCTAaHOBJICHUS
KHCJIOPO/JIa.

[Tonsipu3zaniuoHHbIe AMArpaMMbl KOPPOAUPYIOMIKUX METaI0B. CHATHE TOJSIPU3ALIMOHHBIX
KpuBBIX. PacueT ckopocTel KOppo3uu Mo NOJIIPU3ALMOHHBIM JaHHBIM. BiusiHue COOTHOLIEHUS
IUIOUIAJIEN KaTo/1a U aHO/IA Ha TOKU KOppO3uH. Teopus KaToOaHOM 3aIUThI.

[TaccuBamus. Xapakrtepuctuka naccuBauuu u  Pnage norennuan. IloBeneHue
raccuBatopoB. [IacCUBHOCTB Xkele3a B a30THOM KUCTIOTE.

AnonHas 3ammura U nepenaccuBanus. Teopus naccuBHocTU. CTaOuiaHM3alus MacCUBHOM
IJIEHKM BO BpeMeHH. JIelcTBUE XJIOPUA-MOHOB U  AKTHUBHO-TIACCUBHBIE  3JIEMEHTHI.
Kputnueckuii mnoreHnman mnUTTUHrooOpa3oBanus. JlokanbHas aHOAHAs IacCUBaIUSL.
[TaccuBHOCTH CILIIABOB.

Bnusinue BHyTpeHHUX (DaKTOPOB Ha KOPPO3HMOHHOE IIOBEJIEHHUE: MPUPOAA MeTallia,
COJIep’)KaHUE M CTPYKTypa CIUIaBa, COCTOSHHE M 00pabOTKa TOBEPXHOCTH, MEXaHHYECKHE
HaIpsKEHUS.

Bnusnue BHemHuUX (akTOpOB Ha KOPPO3UOHHOE IIOBEJCHHE: COCTaB M XapakTep
arpecCUBHOM Cpebl, TEMIIepaTypa, [aBJI€HHWE, CKOPOCTh JBUKEHHUS CpEIbl, BHEUIHSA
MOJIsIpU3alus, KOHTAKT C METAJUIaMU U HEMETAJJIAMH.

Xumuyeckass Koppo3usl.

Mexanusm razoBoil koppos3uu. TepmoauHaMuka ra3oBoi Koppo3uu. KuHernka ra3zoBou
Koppo3uu. BnusHue BHYTpeHHMX (AKTOPOB Ha Ta30BYI0 KOPPO3HUIO: COCTaB, CTPYKTypa
CIUIaBOB, MEXAaHMYECKHE HalpsDKeHUs U Jedopmanusi, oOpaboTka noBepxHOcTU. Biusnue
BHEUTHUX ()aKTOPOB Ha ra30BYIO0 KOPPO3HIO: COCTaB CpPEelbl, TEMIIepaTypa, JaBJICHHE CKOPOCTh
JBUKEHUSI CPEIBI.

4. O6beM yueOHOM AUCIUTIINHBI

Bcero 6 cemectp 7 cemecTp
Bunsl yueOHOI paOoOThI B3au. | Bakan. | B3au. | Bakan. | B3au. | Baxkan.
el qacax el Jacax el Jacax
OOman TpyaoeMKOCTE 11 396 5 180 6 216
MUCHUILINHBI 10 y4eOHOMY
[L1any
AyAUTOPHBbIE 3aHATHS: 4 144 1,78 64 2,22 80
Jlexmn 1,33 48 0,44 16 0,89 32
[ [pakTHUEeCKHE 3aHATHS 0,9 32 0,44 16 0,44 16
JlaGopatopHbie pabOThI 1,77 64 0,89 32 0,89 32
CamocTrosiTejibHAs padoTa 5 180 2,22 80 2,78 100
Bua  MTOroBOro  KOHTpPOJIA: 2 72 1 36 1 36
JK3aMeH
KonTakTHas paboTa — IpOMEKyTO9HAs 0,4 0,4
aTTeCTallus
[loaroTroBKa K 3K3aMeHy 35,6 35,6
Bcero 6 cemecTp 7 cemectp
Bubl yueGHOM paboThI B3au. | Bactp. | B3au. | Bacrp. | B3au. | Bactp.
el gacax el gacax el qacax
AT DA SO 11 324 5 162 6 162
AUCHHUITHHBI 110 Y4eOHOMY
[liany
AyAUTOPHBbIE 3AHATHS: 4 108 1,78 48 2,22 60
Jlexiumn 1,33 36 0,44 12 0,89 24
[[pakTHueCcKHe 3aHATUS 0,9 24 0,44 12 0,44 12
JlabopaTopHbie paboThI 1,77 46 0,89 24 0,89 24
CamocTosiTe/ibHas padoTa 5 135 2,22 60 2,78 75




Buag  MTOroBOro - KOHTPOJIA: 2 54 27 27

JK3aMeH

KonTtakTHast paboTa — MpOMeKyTOUHAs 0,4 0,3

aTTecTalus

[ToaroroBka K sK3aMEHY 35,6 26,7

AHHOTaUus padoyeil MPOrpaMMbI AU CUHILTUHBI
«3amura ot koppo3un» (b1.B.17)

1. Uenp AWCUMIUIMHBL: TpUOOpPETEHHE CTYJACHTaMH 3HAHUW [ OOOCHOBaHHS U
peanu3alu peuieHud NpH BbIOOpE KOHCTPYKIIMOHHBIX MAaTe€pHajoB IPU HM3TOTOBICHUU U
3alIUTe OT KOPPO3UH 000PYIOBAHUS XUMUYECKHUX ITPOU3BOICTB.

B pesymbraTe M3ydyeHUs AUCHUILUIMHBI OOYYAIOIIMICS IO IMporpamme OakaiaBpuara
JIOJIKEH:

Ob6nanats cneqyromumu npopeccuoHanbHbIMu kKomnerenuusmu (11K):

-CIIOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHHYECKHE pEIIeHUs IpH pa3padoTke
TEXHOJIOTUYECKUX IPOLECCOB, BbIOMPATh TEXHUYECKHE CPEACTBA M TEXHOJOTHMH C Y4ETOM
IKOJIOTMYECKUX TocieAcTBH ux npuMeHenus (I[1K-4);

- CIIOCOOHOCTBIO UCIIOJIb30BaTh npaBuia TEeXHUKU 0€30I1aCHOCTH,
MIPOU3BOICTBEHHOM CAHUTAPHUH, TIO)KAPHOK OE30IMaCHOCTH U HOPMBI OXpaHbl TPYAd, H3MEPSATh U
OLIEHUBATh IapaMeTpbl IPOM3BOJCTBEHHOTO MMKPOKJIMMATa, YPOBHsS 3albUICHHOCTH U
3ara3oBaHHOCTH,IIyMa, ¥ BHOpaIiu, ocBenieHHocTH padounx mect (I1K-5);

-CII0COOHOCTBIO IIPOBEPATH TEXHUYECKOe COCTOSIHUE, OpPraHU30BbIBATh
npopUIAKTUIECKHE OCMOTPBI U TEKYIIUH PEMOHT 00OpYAOBaHHs, TOTOBUTH 000pYyJOBaHUE K
PEMOHTY ¥ TPUHUMATh 00opyaoBanue u3 pemonta (I1K-7);

-TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHWE CBOMCTB XUMHUYECKUX AJIEMEHTOB, COCIUHEHHU U
MaTepHaIoB Ha UX OCHOBE JUIsl peIICHUs 33/1a4 npodeccronansHoit aesteapnoctu (I1K-18);

-TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUS OCHOBHBIX (DH3MUECKUX TEOPHH [UIS PEIICHHS
BO3HUKAIOMINUX (PU3MUECKUX 3a]1a4, CAMOCTOSTENIbHOIO MPpUoOpeTeHus] PU3MUECKUX 3HAHUMH, 11
MOHWMAaHWsI TIPUHIIMIIOB Pa0OTHI MPHOOPOB M YCTPOMCTB, B TOM YMCIIE BBIXOASIIHX 32 TPEIEITBI
KOMIIETEHTHOCTH KOHKpeTHOro Hanpasienus ([TK-19);

3namy:

-00111e CBEeIeHUs] O COCTOSIHUM ¥ U3MEHEHHUU CBOMCTB KOHCTPYKIIMOHHBIX MaTepHalioB B
YCIOBUAX XUMHUYECKUX MPOU3BOJICTB ;

-OCHOBHBIE€ UCTOYHHUKH KOPPO3HOHHOTO BO3JEHCTBUS HA KOHCTPYKIIMOHHBIE MaTepUaJIbl B
YCIOBUAX XUMHYECKHUX MPOU3BOJCTB, UX KAUECTBEHHbIE M KOJMUYECTBEHHBIE XapaKTEPUCTHKH,
METOABl M CHOCOOBl MPOTHO3UPOBAHMA HANEKHOCTH XMMHUYECKOTO O000pyHOBaHHS U
MOCTIEJICTBUI KOPPO3MOHHOTO BO3/IEHCTBHS;

METO/bI 3aIUTHI OT KOPPO3UH;

-KOHIETIIHIO KOMIUIEKCHOTO 00ECTIeYeHHs 3aIIUTHl MAaTePHAJIOB OT KOPPO3UH;

Ymemy:

-OIICHUTh XapaKTep BIMSHUS OKpYXAloled WM TPOU3BOJACTBEHHOW Cpelbl Ha
3aKOHOMEPHOCTH TEUYEHUs] KOPPO3HOHHBIX MTPOIECCOB;

-BBIOpATh KOHCTPYKIIMOHHBII MaTepHal;

-pa3paboTaTh KOMIUIEKC MEPONIPUATHIA MO 3aIIUTE METAJUIOB OT KOPPO3HH;

-000CHOBaTh KOHCTPYKIIMIO ammaparta ¥ KOMIUIEKC MEpPONPHUSATHA 10  3alluTe
00OpyIOBaHUS ¥  TPAHCIOPTHBIX KOMMYHHKAIIMH OT KOPPO3HOHHOTO  BO3JICHCTBHS
OKpY>Karolleu Cpebl.

Braoemy:

-pa3IMYHBIMU CIIOCOOAMU 3aIIUTHl MATEPUATIOB OT KOPPO3HMOHHOT'O pa3pyLICHHUS;

-JTaHHBIMHU O KOPPO3UOHHBIX XapaKTEPUCTHKAaX METAJJIOB U CIIJIABOB;

-TaHHBIMH,  TTO3BOJISIOIIUMHU BbIOpATh Heo0XoAuMoe 000pyI0BaHHEU
KOPPO3MOHHOCTOMKHMI MaTtepual 1Jis €ro U3rOTOBJICHHUS.
3. Kpatkoe conep:xanue

IMCUUIUTMHBIBBeneHune
Knaccudukanus u 0030p METONOB 3aIIMTHl METAJUIOB OT KOPPO3MHM U OOOCHOBaHHE



BBIOOpA METO/1a 3aIUTHI

3ammra oT KOppo3uu 00pabOTKOM Cpebl.

VYnaneHue arpecCUBHBIX KOMIIOHEHTOB, ITOHM)KEHHE KOHLIEHTPAlUU OKHUCIHTENEH
Nuruburops! kopposuu. Onpenenenue, Kiaccuukars, MEXaHu3M AeHCTBUS (MEXaHU3M

MaCcCUBAIlMM W WHTUOUpPOBaHUS) W 00JACTH TNPUMEHEHHS HHTHOUTOPOB KOPPO3HHU.
Heopranuueckue HHruOUTOpHl KOppo3uu. OpraHudeckre HHTUOMTOPBl KOPPO3UH, BKIIOYAs
KOHCUCTCHTHBIE CMa3KH W WHTUOUTOPHI TpamieHus. Jleryuwe (mapo-ha3Hbie) WHTHOUTOPHI
Ornenka 3 heKTHBHOCTH JICHUCTBUS HHTHOUTOPOB (3aIIUTHBINA 3P HEKT).

Konceppauus metamnuecku nznenui. CpeacTsa U METObl KOHCEPBALIMH.

JHeaspanmsi. O6paboTka XOJ01HON M ropsiueid Boabl. IloAroToBka BOABI JJIsl MApOBBIX
KOTJIOB. METO/IbI TPOTUBOKOPPO3UOHHOM 00paOOTKH KOTIOBOH BOJIBI.

OnexTpoxuMuyeckas 3amura. KarogHas 3meKTpoXuMHuuecKas 3aIiuTa.

Karonnas 3amura OT BHEIIHEro HCTOYHMKA ToKa. KaTOIHO-IPOTEKTOpHAs 3alluTa.
AHOJIHAs AIEKTPOXUMUYECKAs 3a1IuTa. AHOJIHAS 3alIMTa OT BHEIIHET0 UCTOYHUKA TOKA.
AHOJHO-TIPOTEKTOPHAS 3aLUTA.

3alUTHBIE TOKPBITHS.

Mertannnueckue nokpbiTus. Knaccudukanuss  3alquTHBIX — MOKPBITUH.  Metozbl
nony4yenus. OmnpeseneHne 3alUTHON CHOCOOHOCTH M KOPPO3HMOHHOH CTOMKOCTH TOKPBITHI.
Bunbpl  Meramamueckux — NOKpbITHMM.  [loAroToBKa  MOBEPXHOCTH  NE€pel  HAHECEHUEM
METAUINYECKUX NOKpbITUWA. [luHKOBBIE mOKpbITUS. KanmueBbie nokpeiTud. Hukenesbie
NOKpBITUS. MenHble NOKpbITUA. OJOBSHHBIE MOKPBITUSA. XPOMHUpPOBaHHAasg CTalb JJis
KOHCEpBHOM Taphl. KOHBEPCHOHHBIC TMOKPBHITUSA. XPOMATHPOBaHHE (OLUMHKOBAaHHBIX U
KaJIMUPOBAaHHBIX mMoOBepxHOcTeil). OxcumupoBanue cranu (Boponenue). OxcuaupoBaHue
amomunus. PocharupoBanne. Hemerammmueckue mnokpbITHa. HaHeceHHe TaKOKpaCOYHBIX
NokpeITHil. HaHeceHue NOKPHITHII M3 MOPOLIKOB, CYCHEH3MM M KUAKUX KOMIIO3UIIUM.
JlakokpacouHble U MOJIMMEpHbIe NOKpbITH. Hanecenue nokpouituil u3 nucros (Ilnakupoanue,
(dyTepoBKa JIMCTOBBIMU MOJTUMEPHBIMUA MaTEpHUATIaMu ).

[IpotuBokoppo3uonHoe nerupoBanue (JlerupoBanue s MPHUAAHUS KOPPO3IHMOHHOM
CTOMKOCTH).

5. O0BeM yueOHOI TUCITUTUIUHBI

B 3aueTHBIX B akagem. |B actp. yacax
Buib yueOHOM paboThI eIMHHUIAaX gacax
OO0mas TPYA0EMKOCTh JUCHHUILTHHBI 110 Y4eOHOMY ILIaHy 7 252 189
AYyAUTOPHBIE 3aHATHUS: 2,67 96 72
Jexnuu (Jlek) 0,89 32 24
I[Mpaktrueckue 3austus (I13) 0,44 16 12
Jla6oparopHbie pa6oTsl (JIP) 1,34 48 36
CamocrosTeannas pagora (CP): 3,33 120 90
Pedepar 1 36 27
CaMOoCTOsTENbHOE U3YUEHUE PA3/IeTIOB JUCLUILIUHBI 2,33 84 63
Bun kouTpoJs: Ik3ameH 1 36 27
KonrakrtHas paboTta — mpoMeKyTOYHasK aTTEeCTaLus 0,4 0,3
[ToaroroBka k s3K3aMeHy 35,6 26,7

AHHOTanus padoyeil MPorpaMmmbl
«Opranmnsanus Hay4HbIX uccaenosanuin» (b1.B.18)

1. Henp mucuuminbbl «OpraHu3anus Hay4dHBIX MCCIEIOBAaHUI» — MpUOOpEeTeHHE
oOyyaroluMucs yriayOJdeHHbIX 3HAHUHW W KOMIIETEHIUH, TOJydyeHHE U 3aKperyieHHe
npoeCCHOHATIBHBIX YMEHHUI U HaBBIKOB B 00JaCTH MPOBEACHUS HAYYHO-HCCIIEI0BATEIbCKIX
paboT ¢ UCIOJB30BAaHUEM COBPEMEHHBIX TEXHOJOTHUH MyTEM CaMOCTOSITEIHHOIO TBOPUECKOIO
BBITNIOJTHEHUS 3a/]a4, IOCTABJIEHHBIX IPOrpaMMOI Hay4YHBIX HccienoBanuil. OCHOBHOM 3agaueit
aucuuIuIHbl «OpraHu3anusi Hay4dHbIX MHCCIIEOBAHUHN SBISIIOTCA INPHUOOPETEHHE HaBBIKOB
IUTAHUPOBAHUsI UM BBINOJIHEHHWS ~ Hay4yHO-HMCCIENOBaTeIbCKOW  paboTel;  00paboTka,



UHTEpIpeTalus W TMPEACTaBICHUE HAyYHBIX pPE3yJbTaTOB; IOATOTOBKA K BBIMOJIHEHHUIO
BBIITYCKHOW KBaJTHU(PHUKAIIMOHHON paboTHI.

2. B pe3ynbpTaTe BBIMOMHEHUS NUCHUIUIMHBI «OpraHu3anys HayYHbIX HCCIEI0BaHUN
oOydJaromuiics 1mo mporpamMme 0akaiaBpuara JI0JKEH:

Obnaodams cnenyrontumu (I1K) kommereHuusMu:

- CIOCOOHOCTh MPUHUMATh KOHKPETHBIE TEXHMYECKHUE DPELICHHUS MpU pa3padoTkKe
TEXHOJIOTUYECKHUX IPOILIECCOB; BHIOMpPATh TEXHUYECKHUE CPEICTBA M TEXHOJOTUU C YYETOM
IKOJIOrMYECKUX TocieAcTBr ux npuMeHenus (I[1K-4)

—  TOTOBHOCTb K OCBOCHHIO U 3KCIUTyaTallud BHOBb BBOAUMOro obopynoBanus (ITK-8)

— CIOCOOHOCTh ~ AHANM3UPOBATh  TEXHUUYECKYIO  JIOKYMEHTAlMIO, IOJ0HpaTh
00opya0BaHUE, TOTOBUTH 3asBKU Ha puoOpeTeHne u peMoHT obopynoBanus (ITK-9)

— CIOCOOHOCTh  IUIAHMPOBATh M TNPOBOAMTH  (U3NYECKHE U  XHUMHYECKUE
AKCIIEPUMEHTHI, MPOBOAUTH O0OpabOTKY UX pe3yJbTaTOB U OLEHUBATh IOTPEIIHOCTH,
BBIIBUTaTh TUIOTE3bl W YCTAHABIMBATH TPAHUIBI HMX TNPUMEHEHUS, HPUMEHSTh METOMbI
MaTeMaTHYeCKOro aHanu3a u MmojaenupoBanus (ITK-16);

- TOTOBHOCTh HCIIOJIb30BAaTh 3HAHUS OCHOBHBIX (DM3MUYECKUX TEOPHUHl Ui pelIeHUs
BO3HUKAIOMNUX (U3UYECKUX 3a/1a4, CAMOCTOATEIBHOTO MPUOOpeTeHHs (U3NYECKUX 3HAHMIA,
JUI TIOHUMaHUSl MPUHLUIIOB paboThl MPHUOOPOB U YCTPOMCTB, B TOM YHUCIE BBIXOJSIIMX 3a
npexenbl komnereHTHocTH (ITK-19);

3namy:

-OCHOBHBIE TIOHATHS TEOPETUIECKOTO U IKCTIEPUMEHTAIBHOTO UCCIICAOBAHMS,

-T€OPUIO OCHOBHBIX METOJIOB MCCIIEIOBAHUS M aHAJIN3a;

-IIPUHIUIIBI PA0OTHI OCHOBHBIX MPUOOPOB U 000PYIOBAHHUS,

Ymems:

- IUIAHUPOBATh M MPOBOJAUTH SKCIIEPUMEHTHI, IPOBOAUTH 00pabOTKY MX
PE3yNbTaTOB MOLIEHUBAThH MOTPEIIHOCTH;

-IIPUMEHSATh TPUOOpPETECHHBIE MPAKTHYECKHE HABBIKH B

npodeccuoHaTbHONIEATENLHOCTH IS PEIICHUs KOHKPETHBIX 33/1a4;

-OCYILIECTBIISITH OLEHKY PE3yJbTaTOB aHAIN3a;

Braoemy:

- CHCTEMOHU BBIOOPA METOJIOB MCCIIEIOBAHMS, OIICHKON BO3MOXXHOCTEH KaXKJI0TO
Meroaa.KpaTtkoe conepkaHue npakTUKU

3. Kparkoe coneprkanne mucturinabl «OpraHu3anys Hay9HbIX UCCIIeIOBaHUN

JuctmmummHa «OpraHu3anys HayqYHbIX HCCIIEOBAHUH BKIIOYAET ITAIbl 03HAKOMIICHHS C
MPUHLIMIIAMUA OPTaHU3allMK HayYHBIX HUCCIEN0BaHUI U yueOHo# paboTsl (Moaynu 1, 2) u stamn
MPAKTUYECKOTO OCBOCHUSI JIESITENIHOCTH YYeHOro-mccienoBatens (Moaynb 3). Monyms 1.
BrImonHeHue U MpecTaBieHHe pe3yibTaTOB HAYYHBIX WCCIICAOBaHUH. BBIMOTHEHHEe HAYIHBIX
uccnenoBanuii. CocTaBineHue mnporpammbsl uccienoBaHus. CTpykTypa U cofepiKaHue
OCHOBHBIX pa3/IelIoB OTYETa O Hay4YHO-HCCIIEA0BaTEIbCKON pabore. @opMyIupoBaHUE LENeH U
3aJja4 MCCJIeI0OBAHUS; COCTAaBJIEHHE aHAIUTHUECKOro 0030pa MO TeMe MCCIEeI0BaHUs; BBIOOD
3G GEKTUBHBIX METOJOB M METOJIUK IOCTIDKEHHS JKEIaeMBIX Pe3yJbTaTOB HCCIECIOBAHUS.
IIpoBeeHne COOTBETCTBYIOIIUX SKCIEPUMEHTOB JUIsS MOMYYEHUs MPAKTUUYECKUX PE3yJIbTaTOB;
aHaJN3, MHTEpIpeTayst U 0000IIeHHE Pe3ylIbTaTOB MCCIEeIOBaHNUs; (POPMYIUPOBKA BHIBOJIOB;
HanucaHue otyeTa. [loAroroBka HayyHOro JOKJIAAa U Mpe3eHTalun

4. O6beM nucturnHbl «OpraHu3anys Hay9YHbIX UCCIIeT0BaHMI

B 3aueTHBIX

Bunsr yueOHOI paboThI B akangem. gacax
eIMHUIIAX
O01mas TPy10eMKOCTb NPAKTHKH 110 Y4eOHOMY IJIAHY 8 288
KonTakTHas paboTa — ayIUTOPHBIC 3aHATHS: 2,66 96
Buy koHTakTHOM paboTHI (npu Haruuuu): - -
CamocrositenpHas pabota (CP): 5,32 191,8
KonrakTHast camocTosiTenbHas padbota (npu Haruuuu) 2,67 96,2

Buner caMocTosiTenbHON paboOThI -

DKk3aMeH (ecau npedycmompen VII) -

KonrtakTHas paboTa — mpoMeKyTOUHAs aTTECTAIIHS

[ToaroTroBka K sK3aMeHY

Bua konTpoJs: 3a4eT € oIl.




. B 3auerHbIx
Bunsl yueOHoI paboThI B actp. yacax
eIMHUIIAX

O01masi TPy10eMKOCTb NPAKTHKH 110 Y4eOHOMY IIAHY 6
KonrtakTHas paboTta — ayAUTOPHBIC 3aHATHUS: 2
Bua konTakTHOR paboThl (npu Haruuuu): - -
CamocrositenpHast padbota (CP): 3,99 143,75
KonraktHas camocrositenbHast padota (npu nanuuuu) 2 72,15
Bupl camocTosTenbHON pabOThI -
Dk3aMeH (ecau npedycmompen VII) -
KonTakTHas paboTa — MpOMEKyTOUHAsT aTTECTAIUS
[TOArOTOBKA K SK3aMEHY i

Bujx xonTpoJs: 3a4eT / IK3aMeH

AHHOTa U padoyeil MPOrpaMMbl JUCHHUILIMHBI
«JIeKTUBHBbIE JUCUMILIMHBI 10 pu3nyeckoil KyabType u cnopry» (b1.B.19)

1 Heab AMCHUNIMHBI — COCTOUT B (GOPMHUPOBAHUH (PUZNUICCKON KYIbTYPhI IUIHOCTH U
CIIOCOOHOCTH  HAIIPABJICHHOTO HCIOJB30BaHUSA Pa3HOOOPa3HBIX CPEJICTB  (PU3UUYCCKOM
KYJIBTYPBl U CIIOPTA, TypU3Ma IS COXPAaHEHUS U YKPCIUICHHS 37J0POBbBS, TICHXOPU3NICCKOM
MOJITOTOBKH M CaMOIIOTOTOBKU K Oyaymiei npodeccuoHanbHOM AEATEIbHOCTH, TOJTYYCHUN
HAaBbIKa B OJJHOM U3 BEIOpPAHHBIX BUJIOB CIIOPTA.

2. B pe3yabTare wu3ydyeHHsi AUCHHUILUIMHBI OOy4YaKIIUiiCA MO mporpamMme
0akajiaBpuaTa J0JI3KeH:

Obradoams crnedyrowumu KOMNemeHyusIMU.:

MOCOOHOCTBIO K CaMOOpraHu3aiuu u camoobpasopanuio (OK-7);

IOCOOHOCTBIO HCIIOIb30BaTh METOMBI u HUHCTPYMEHTHI (PU3HUECKOM
KYJBTYPBI JIsI00€eCTIeYeH S TIOTHOLIEHHOM COIMAIbHOM U MPO(EeCCHOHATBHOM
nesrenpaocTr (OK-8);
Buame:

- HayYHO-IIPAaKTUYECKHE OCHOBBI (PU3MUECKON KYIBTYPHI U CHIOPTA;

- BIIMSIHUE O3/I0pPOBHUTEIBHBIX CHUCTEM (U3NYECKOTO BOCIUTAHUS Ha YKpEIJICHHE
3J10pOBbsI, NPOPHIAKTUKY MPO(eCcCHOHATBHBIX 3a00JI€BaHUI U BPEIHBIX TPUBBIYEK;

- CIOCO0BI KOHTpPOJIA u OLICHKH ($u3NYEeCKOro pa3BUTHS

u (U3NYECKOUTIOATOTOBIEHHOCTH;

- MpaBWia U CIIOCOOBI MJIAHUPOBAHUS MHAMBUAYAIbHBIX 3aHATHH pa3iInyHON
LI€JIEBOMHAIIPABICHHOCTH;

- cnopruBHble Tpaguuuu MXTHU-PXTY um. JI.11. Menneneesa.

Ymemu:

BBITIOJHATh MHAMBUAYAJIBHO MO00paHHbIE KOMILIEKCHI IO (PU3NYECKON KYIbType U

pa3IMYHBIM BUAM CIIOPTa;

- OCYILIECTBIISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma M cOOJ0JIaTh
MIpaBWJIa TUTHEHBI U TEXHUKU 0€30IaCHOCTH;

- OCYILIECTBIISITH TBOPUECKOE COTPYAHHUYECTBO B KOJUIEKTUBHBIX (hopmax
3aHATUH(PU3NUECKON KYIBTYpOU U CIIOPTOM;

- BBITIOJIHSTDH IPUEMBI 3aIIUTHl 1 CAaMOOOOPOHBI, CTPAXOBKU M CAMOCTPAXOBKH.

Bnaoemy:

- CpeICTBAMM W METOJaMH  YKPEIUIEHWs  WHIUBHIYAJIBHOIO  3JI0POBbS,
(U3MIEeCKOrocaMoCOBEPIIEHCTBOBAHUS;

- JOJKHBIM ~ YPOBHEM  (PU3WYECKOM TMOJArOTOBJIEHHOCTH, HEOOXOAUMBIM JUIS
KaueCTBEHHOI'0 YCBOEHUS MPO(ecCHOHAIbHBIX YMEHUN W HaBBIKOB B Ipoliecce OOyueHUus B
By3€, s oOecreyeHHs IOJHOIEHHOW COIMaTbHOW W MPO(EecCHOHATBHOU esATeIbHOCTH
MocJie OKOHYaHMs Y4eOHOTO 3aBEICHUS;

- TEXHUYECKMMU U TAKTUYECKUMH HABBIKAMU B OJJHOM M3 BUJIOB CIIOPTA;
- UCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUS B IPAKTHUECKON NESATEIHLHOCTH




U IOBCEIHEBHOM KU3HU.

3 KpaTkoe coaep:kaHue TUCHUILIHHBI

[IpenycMoTpeHbl mpakTHUYECKHUE 3aHATHS 00y4aroulerocs no JUCIUILUIMHE B 00beMe
328 akan. yacoB / 246 acTp. yacoB B T€UCHHE IIecTH ceMecTpoB (mo 32 akaa. 4. B 1 u 6
ceM., 1o 66 yac. B kaxkaom 2, 3, 4 u 5 cemecTpax).

Kontposnb ycneBaemMocTH CTYACHTOB BEIETCS 110 NPUHSATOM B YHHBEPCHUTETE
PEUTHUHIOBOU CUCTEME.

IIpakTuyeckue 3aHATHS.

Kaxxnpiii pa3aen nmporpaMmbl UMEET B CBOCH CTPYKTYpPE MPAKTUUECKHUE 3aHITHSL.

[IpakTudeckuii pa3ien NporpaMMbl  peaM3yeTcs Ha Y4eOHO-TPEHHPOBOUYHBIX
3aHATUSX B Y4eOHBIX rpymmnax no oomed Gpuandeckol MOoAroTOBKE W M3OpPaHHBIM BUIAM
CIopTa.

[IpakTnueckue (y4eOHO-TPEHUPOBOYHBIC) 3aHATHA Oa3UPYIOTCS Ha IIMPOKOM
WCIOJIb30BAHUU TEOPETHUECKUX 3HAHUN M METOJAMYECKUX YMEHUH, Ha MPUMCHCHHUU
pa3HOOOpa3HBIX  CpPeACTB  (PU3MYECKOM  KYIbTYphl UM  CIOPTa, CHOPTUBHOM H
npodeccnoHaTbHO-TIPUKIIATHON TTOJITOTOBKU CTYICHTOB.

[TpakTHyeckue 3aHATHS TIOMOTAIOT TPUOOPECTH OIBIT TBOPUECKOM MPAKTUYECKOM
NEeSATEIIbHOCTH, PA3BUBAIOT CAMOCTOSITEIILHOCTD B PU3NICCKON KYIBTYPE M CIIOPTE B IEIIAX

JOCTHXKEHHS (HU3HUECKOro coBepieHCTBa. [IoBBIIAIOT ypoBeHb (DYHKIMOHAIBHBIX U
JBUTATEIBHBIX CIIOCOOHOCTEH, HAITPABICHHO (POPMUPYIOT KA4eCTBA U CBOMCTBA JIMYHOCTH.

[IpakTuyeckue 3aHATHS COCTOAT W3 CHEUUATbHOW (DU3MUECKON TMOArOTOBKU U
COpPEBHOBATENBLHOI MOATOTOBKH.

Kputepuem ycnemHoOCTH OCBOEHHS y4eOHOro Marepuana sIBISIeTCS JKCIepTHas
OLICHKa MpENoJiaBaTeis, YUMUTHIBAIOUIAS pecYyaAPHOCHL NOCEU|eHUs 00A3amenbHbIX
npaKmu4eckux 3aHAmMuUI, BHIIIOJHEHHE YCTAaHOBIEHHBIX Ha JIAHHBIA  CEMEcCTp
KOHTPOJIbHBIX HOPMAaTHUBOB (TECTOB) OOIMIEH (QHU3NUECKOW M CHOPTHBHO-TEXHHYECKOU
MOATOTOBKHU /ISl OTAETBHBIX TPYII Pa3lIndHON CIOPTUBHOM HAMIPABIEHHOCTH.

C menbio onpeneneHus rpymnibl 30POBhs 00yUYalOIUXCs, B HaYalle y4eOHOro roja
kadenpa GU3NYECKOro BOCIIUTAHUS KOHTPOJIUPYET MPOXOXKACHUE CTYJIEHTaMH BpauyeOHOTO
KOHTPOJISI, TIPUHUMAS MEAWIIMHCKUE 3aKJIIOYCHUS O TPYIIE 3J0POBbS IS 3aHATHN TIO
¢bu3nuecKkoil KynpType U CIOPTY M3 TOPOJCKUX TMOJHKIMHHUK TO MECTY JKHTEIhCTBA
cryneara, [Tl Ne 219, MemWIMHCKHX IIEHTPOB, WMEIONIUX JIMICH3WIO Ha TIPaBO
MIPEIOCTABIICHUS MEIUIIMHCKHUX YCITYT.

[To pe3ynpTaTaM MEAMIIMHCKOTO OCMOTpa MPOUCXOJUT paclpeaeNeHrue CTYIACHTOB
M0 Y4eOHBIM OTAEICHUSIM.

B ocnosnoe otnenenue pacnpenenstorcs CTYIEHThl, Ha OCHOBAHUHU JaHHBIX
BpayeOHOT0 KOHTPOJIS, UMEIOIINE OCHOBHYIO MJIM MOJATOTOBUTEIBHYIO TPYIIITY 3/10POBbSI.

CTyneHThl, TONYyYUBIINE CIEHUATBHYI0O MEAUIIMHCKYIO Tpynmy «A» unu «by,
pacnpenensioTcsl B cneyuaibHoe meouyurckoe oTaeneHue. s yka3aHHOW KaTeropuu
CTYJCHTOB pa3padoTaHa OTJeNbHas IPOrpaMMma.

B cnopmusnoe otnenenue 3auMCISIOTCS CTYAEHTHI, MMEIOLIUE CIIOPTHUBHBIE
pa3psAbl WM XOPOIIYI0 (PU3MUECKYIO TTOJAITOTOBKY, TTO3BOJISIONIYIO UM OBITh 3a4MCIICHHBIM
B COOpHBIC KOMaH/bl YHHUBEPCUTETA 10 PA3IMIHBIM BUIAM CIIOpTa (METUIIMHCKAS TPYyIIa
3I0POBBSI — OCHOBHAS MJIM TMOJITOTOBUTEIILHAS).

Ne Pasnen muciMInInHbL Bcero, Yacosn
n/m aKaJeM. 4. 113
1. | Pazgen 1. OcHOBBI NOCTPOEHUS 0310POBUTEIbHOI 68 68
TPeHHPOBKH
1.1| OznopoBuTenbHAs HAIIPABICHHOCTh — KaK 17 17
BKHEHIIINH MPUHIIAIT CHCTEMBI (PU3NYECKOTO
BOCITUTAHUS
1.2 OcHOBBI TOCTPOEHUSI 03/I0POBUTEIHLHON TPEHUPOBKH 17 17
1.3| ®u3KyIbTYpHO-0310POBUTENBHBIC METOAUKHU U 17 17
CUCTEMBI
1.4) OueHka coCTOSHUSI 3I0POBBS 17 17
2 | Pa3nen 2. /IBurarejibHbI€ BO3MOKHOCTH Y€JI0BEKA 224 224
— BocnuTaHue pusndeckux kauyects. BOCK I'TO




2.1 Tlosienenue u BHeapenue kommiekca [ TO 56 56

2.2 Bocnuranue GU3MYSCKUX Ka4eCTB 00YUarOIUXCs 56 56
2.3 Bocnuranne rudOkoctr 56 56
2.4 TTogBMXHOCTD ABUTaTENBLHOr0 HaBbIKA. B3aMOCBA3E 56 56

(1)I/I3I/IIICCKI/IX Ka4deCTB

3 | Pa3aen 3. MeToanka opraHu3anuu 1 MpoBeIeHHs 36 36
CIIOPTUBHBIX COPEBHOBAHN U PU3KYJILTYPHO-
MacCOBBIX MEPONPUATHH.

ITHKa GU3NYECKOH KYJIbTYPHI U CIOPTA

3.1| XapakTepucTKa CIOPTUBHBIX COPEBHOBAHUH 1 9 9
(GU3KYITBTYPHO-MACCOBBIX MEPOIIPHUATHUI
3.2 Opranuzanys CHIOPTUBHBIX MEPONPUSTHI 9 9
3.3 HpaBcTBeHHbBIE OTHOIICHHUS B CIIOPTE 9 9
3.4, TlpodunakTuka HapyIIEHUN CIIOPTHBHOM STHKH. 9 9
BAJIA
UTOI'O 328 328

4. O0beM y4eOHOI TUCITUTLTHHBI

B Cemectp
Bu yueGHOI paGoThI AIAIIEM. 77 T I v [ Vv [ Vi
gacax
OOm1as Tpy10€eMKOCTh AUCLMIUIMHEI IO 328 32 66 66 66 66 32
y4eOHOMY TUTaHY
KonTakTHasi paGoTa — ayuTOpHBIE 328 32 66 66 66 66 32
3aHATHSA
[pakTuaeckue 3anstus (113) 328 32 66 66 66 66 32
Buja uToroBoro KOHTpOJIS: 3a- 3a- | 3a-uer | 3a- 3a- 3a-
3a4eT / IK3aMeH 4eTr | d9er geT | 4Yer | der
B CemecTtp
. acTp.

Bun yue6Hoii paboThI wacax I 1 Il v V Vi
O01mas TpyI0eMKOCTh AUCITUTLINHBI IO 246 25 49 49 49 49 25
y4eOHOMY IUIaHy
KonTakTHasi paboTa — ayTuTOpPHbIE 246 25 49 49 49 49 25
3aHATHS
[Mpaktuueckue 3austus (113) 246 25 49 49 49 49 25
Buja uTOroBOro KOHTpOJIS: 3a- 3a- | 3a-yer | 3a- 3a- 3a-
3a4er / IK3aMeH 9eT | uer 4eT | ber | der

AHHOTaNUA padoyeii MPorpaMMbl TUCUUILTHHBI
«OcHoBbI MeHe:kMeHTa u mapkeTunra» (b1.B.J1B.01.01)
1 I[enp JOUCHUTIIUHBI — MOJIYYEHUE  CHUCTEMBI 3HAHUMO 3aKOHOMEPHOCTAX
(GYHKIIMOHUPOBAHHS  TPEANpUATHS B OONacTH MEHEIKMEHTa U  MapKeTHHra; H3y4YeHHe
OpPraHU3AIMOHHON CTPYKTYPHI MPEANPUATHS, (DOPMBI U METOJIBI YIIPABICHUS WM.

B pesynpTaTe n3ydeHus JUCIUILUIMHBI 00y4YaroLUiics Mo Iporpamme 0akajgaBpHuaTa J0JKEH:

ObnanaTh caenyrOmUMI KOMIIETEHIIUAMU:
[IpodeccronanbHbIME:

-MCNONb30BaTh HOPMATHUBHBIE JOKYMEHTHI [0 KauecTBY, CTaHAapTH3aluu U
cepTU(QHKAIMU TMPOJYKTOB U UX M3JEIUHA, OHIEMEHTbl JKOHOMMYECKOI'O aHalu3a B
npaktuueckoi  nesitenpHoctH  ([1K-3);  aHanmm3upoBaTh TEXHUYECKYHO JOKYMEHTAIHUIO,
noxoupaTh 000pyI0BaHKE, TOTOBUTH 3asiBKH HA MPHOOpeTeHne U peMoHT obopynoBanus (I1K-
9); ctocoOHOCTH MPOBOAUTH AHAINU3 CHIPhS, MATEPHAJIOB TOTOBOI MPOIYKIUH, OCYIIECTBISAThH
oueHky pesynbratoB aHammza (I1K-10); roroBHOCTP U3y4aTh HayYHO-TEXHHYECKYIO
UHOPMAIIHIO, OTCYECTBEHHBIN 1 3apyOeKHBIN OMBIT 10 Temathke ucciaenoanus (I1K-20).

3namo:
- TEOPETUYECKHE OCHOBBI U METO/IbI BEIPAOOTKH LIeJIeH U cTpaTeruu OM3Heca;

- IPUHLMIIBI  TOArOTOBKM  JTOKYMEHTallUU JUIS



CO3/1aHUS  CHUCTEMBI MeHEeKMEHTA MPEeANPUSITHS;
- METObl M TEXHOJOTHH MIPUHSITHS U PEATU3AIUHU YIIPABICHYECKUX PEIICHU.
Ymemy:
- TIPUHUMATh YIPABIEHYECKUE PELICHHUS;
- cobuparb, 00pabaThIBaTh M UCIIOIH30BATh YIPABJICHUCCKYIO HH(POPMAIIHIO;
- pacrpeneisTh 0053aHHOCTU U OTBETCTBEHHOCTb.
Braoems:
- METOJaMH PyKOBOJICTBA MIEPCOHAJIOM;
- MHCTpyMeHTaMU 3(P(EKTUBHOTO YIIPABJICHUS MPEANPUITHEM.

2 Kparkoe conmepkaHHe — JUCIUTUTHHBI
Monynb 1. OcHOBBI yIipaBieHHUsI IPEANPUITHEM

Beenenune. Ilpeamer, meron u coaepaHue AUCUMILIMHBL. Teopus yrpaBieHHs.
CymHocTh U cozepkanue ynpasieHus. OCHOBHbIE TOHATHS 3(PQPEKTUBHOCTH YIPABJICHUS.
Crnenuduka ynpaBIeHYECKOM JESITEIbHOCTH, COBPEMEHHBIE IPOOJIEMBl  YIIPABIEHHUS.
3aKOHOMEPHOCTH M TNPHHLUUIBI yrpaBieHusi. CyObeKTHBHbIE M OOBEKTUBHBIE (DAaKTOpPHI B
ynpasineHuu. Cuctema ynpasieHUs NPeANpHUATHEM U ee cTpyKTypa. OneHka 3ppeKTUBHOCTH
ynpasieHus. [loHarue cuctemsl ynpaBieHHs, pacupefesieHHe (YHKIHMNA, TOTHOMOYHNA M
OTBETCTBEHHOCTH. [IpuMHIMIBI IOCTpPOEHHMA CHUCTEMBl ynpasieHus. LlenTpanuzanus u
JEeleHTpanu3alus yrpasieHus. JlenerupoBaHue IOJIHOMOYUN B IpOLECCAaX YIPaBICHMUS.
OpraHu3anMoHHas CTPYyKTypa npeanpusatus v ux Buibl. Ilokasarenn sddexTuBHOCTH
yIpaBiIeHUS.

Mopynb 2. OCHOBBI MEHEKMEHTA

Llenu B cucreme ynpasieHus. PazpaboTka crpaTteruil v miaHoB opranuzauuu. Lenu u
LeJenoaraHue B yIpaBiieHUd. Poib 1enu B opraHu3aldd M OCYLIECTBJIEHHUU IPOLIECCOB
ynpaBiieHus, kiaccupukanus ueneil. I[loctpoenne nepesa neneif. Coueranue pasHooOpasus
nened u ¢yHkumid MeHemkMeHnTta. Cucrema ympamieHus: mo meisiM. CTpaTerust M TaKTHKa
ynpapieHus. CyIHOCTb, NPUHLUUIBL W METOAbl IUlaHupoBaHudA. IIporecc BbpabOTKH
crpaterud. @OOpMbl TEKYyLIEro IJAaHUPOBAaHUSA. TEXHOJOrus pa3pabOTKU M HPHUHSITUS
ylpaBlieHYeCKUX  pemeHuid. Pa3pabotka ynpaBiaeHueckux —pemeHuil. Ilonstue wu
KJIacCU(pUKalls YIPaBIE€HUYECKUX PELICHUH, OCHOBOIIOJIAraloIIUe 3JIEMEHTHI JesTebHOCTH,
YCIOBUSL U KPUTEPUM NPUHATUS PEIIECHUM, NPOLECC M MOJENM NPUHATUSA YIPABICHUYECKUX
pEeLIeHHH, pealu3alusl YIOpaBJICHUYECKUX pelleHuil. Biacth B cucTeMe  yNpaBiIeHUS.
JIunepctBO M cTHiIb ynpasiieHus. OTHOLIEHMS BJIACTU B cUCTeMe ynpasieHud. Ilonstue n
TUIIOJIOTHS BJIACTH; BJIACTh U ABTOPUTET MeEHekepa. VICTOUHMKHM BJIacTH B YHpPaBIEHUU
OpraHM3alyel; NapTHEPCTBO B MPOILECCax MEHEKMEHTA. JIMAepcTBO U CTHUIIb YIPABIICHUS.
[Ipoueccrl popmMupoBaHUs U OCHOBHBIE COCTABIISAIONINE JIHIEPCTBA. MOTHUBAI[MOHHBIE OCHOBBI
yIipaBJieHUs] U KOHQIUKTHL. [ pynmnoBas AMHaMUKA U KOH(IUKTBI.

Monynb 3. OCHOBBI MapKETHHTA.

MapkeTHHT Kak CHCTeMa YIpaBIICHUs, PEryIHpOBaHHUS W H3ydeHHUs pbiHKa. [loHsTue
MapkeTuHra. [IpOoMCXOXKICHHE W CYIHOCTh MapKeTHHTa, Ieiu MapkeTuHra. OCHOBHBIE
MPU3HAKA MApKETHHTOBOro CTWIsl ympaBieHus. Konmenuuu MmapkeTuHra. OCHOBHBIE BH/IBI
MapkeTuHra. MapketunroBas cpefa. Komrmurekc mapkerwHra. OCHOBHBIE MapKETHHTOBBIC
uHCTpyMeHThl. CopepkaHue | TMpoIece YIpaBlieHHWs MapKeTUHroM. OCHOBHbIE (YHKIIUU
MapkeTHHTa. ToBapHas, IICHOBas, COBITOBas W KOMMYHUKAIMOHHAS ITOJIUTUKH (DUPMBL.
Toapusie cTpaTeruu. Pa3paboTka HOBBIX TOBApOB.

4. O6beM yueOHOM TUCIIUTUTMHBI

Bunsl yueOHoI paboThI B sasenbix | g aKazieMm.
CAMHMIEX | oo
OO01mmas TpyI0eMKOCTh TUCITUTUIMHEI IT0 YIeOHOMY TUTaHY 3 108
KonTakrtHas padora (KP): 1 32
Jlexruu (JIek) 0,5 16
[Mpaktryeckue 3anstus (I13) 0,5 16
JlabopaTopusie 3austus (JIad) - -
CamocrostenbHas padota (CP): 2 75,8
KonrtaktHast camocrosiTenbHas pabota 0,2
CaMocTosTenbHOE U3yYEHUE PA3/IEIIOB JUCLUIIIMHbI 75,8




Bun xoHTpoOIIS: 3aUeT / SK3aMeH 3a4yeT
Buje! yueGHO# paGoTsI B 3auernbix | B aCTPOHOM.
eIMHMIIAX | Yacax
OO01mmast Tpy10€MKOCTh TUCIUIUIMHEI 110 Y4eOHOMY TUTaHY 3 81
KonrakTtnas pa6ora (KP): 1 24
Jlexuunu (Jlek) 0,5 12
[Ipaktrueckue 3ausatus (113) 0,5 12
JlabGopaTophsie 3ausTus (J1ad) - -
CamocrostenpHas padota (CP): 2 53,85
KoHnrtakTHas camocTosTenbHas pabota 0,15
CamocTosTeIbHOE U3yUeHHE PA3/IEIIOB TUCIUTIIUHBI 53,85
Bun xoHTposid: 3auet / sx3amMeH 3a4yeT

AHHOTanus padoyeil NPOrpaMMbl JUCHHUTIIHHBI
«OCHOBBI TEXHHYECKOI'0 peryJiMpoBaHus u ynpasijeHue kauecrsom» (b1.B./[B.01.02)

1 Ilenp nuCUMIUIMHBI IOJIyueHUE OakajgaBpOM 3HAHUM B 00JIaCTH TEXHUYECKOIO
peryaupoBaHMs W YIpaBJIEHUS KadyeCTBOM, B TOM YHCIE: HOPMATHBHO-NIPaBOBOM 0a3bl
o0ecriedeHrs: Ka4ecTBa, METOJIOB M CPEJICTB TEXHHUYECKOTO PErYIMPOBAHUs, CTaHAAPTH3AIINY,
IpaBUI U CHOCOOOB OLIEHKM COOTBETCTBHS, OTEUYECTBEHHOIO U 3apyO0eXHOro OIbITa
YIIpaBJICHUS] KAYECTBOM.

3ajauaMi  Kypca SBJSIOTCS OCBOEHHME OOYYaroOIIMMHUCS METOJOB TEXHHUYECKOTrO
peryaupoBaHus, BKIOYAs CTAHAAPTHU3ALMIO, MOITBEPKICHUE COOTBETCTBHS, TOOPOBOJIBHYIO
cepTH(UKAINIO, IPAaBUIIa aKKPEIUTALUU, IIPOLIECCOB pa3pabOTKH HOPMAaTHBHBIX JOKYMEHTOB;
MIPOBE/ICHUS aHAIN3a JOKYMEHTAIIMM Ha COOTBETCTBHE TPEOOBAHUSM CTAaHIApPTOB; BHIPAOOTKE
y CTY/€HTa HaBbIKa MOATOTOBKU MPOEKTOB OTYETHBIX JOKYMEHTOB U IMOpAAKA pa3pabOTKu U
BHeapernss CMK ¢ ucnonp30BaHeM OTEYECTBEHHOTO M MEXTYHAPOIHOTO OTIBITA.

2. B pesynbTare um3yueHUs JAUCHUIUIMHBI  OOy4aroIIMiCs 1O  Iporpamme
OakanaBpuaTa JOJDKEH:

Ob6nanarts cnenyromumu npogpeccuonanbHeiMu (1K) komneTeHmsIMu:

-TOTOBHOCTBIO MCTIOJIb30BaTh HOPMATHBHEIE JOKYMEHTHI 110 KaUeCTBY, CTAaHAAPTH3AINN U
cepTHU(UKAIMU MPOAYKTOB U U3JIENIUHN, 3JIEMEHThl YdKOHOMHUUECKOT0 aHa/INU3a B NMPaKTHUECKON
nesrenprocTH (ITK-3);

-CIIOCOOHOCTBIO ~ AHANU3UPOBaTh  TEXHUYECKYI0  JOKYMEHTALUIO,  I0J0MpaTh
00opyI0oBaHUEe, TOTOBUTH 3assBKU Ha MPUOOpeTeHne U peMoHT obopynoBanus (ITK-9);

-CIIOCOOHOCTBIO TPOBOJAWUTH AHAIU3 ChIPbs, MAaTEpUAIOB M TOTOBOH MPOAYKIHUH,
OCYILIECTBIISAITh OLIEHKY pe3yibraroB aHanu3a ([1K-10);

-TOTOBHOCTBIO H3ydaThb HAYYHO-TEXHHYECKYI0 HMH(OpMaIUio, OTEYEeCTBEHHbIM U
3apyOexHblii onbIT 0 TemaTuke uccnenoBanus (I1K-20) ITocne usydenus kypca «OCHOBBI
TEXHUYECKOI'0 PETyIMPOBAHUS U YIPABICHUSKAYECTBOMY CTYAEHT JOJIKEH:

3HaTh:

-OCHOBBI TEXHUYECKOT'O PETyIUPOBaHMS U YIPABJICHUS KaUeCTBOM;

-3aKOHO/IaTeJIbHBIE 1 HOPMATUBHO-TIPABOBbIE AKTHI IO TEXHUUYECKOMY PETYIUPOBAHHUIO U
YIIPaBJIEHUIO KaUeCTBOM;

-TIEPCTIEKTUBBI TEXHUYECKOTO PA3BUTHUS U OCOOCHHOCTH ACATEIBHOCTH OpPTaHU3aINii B
3aKOHO/IATEIIbHO PETYIMPYEMOI M 3aKOHOIATEIBHO HepeTyaupyemMoit chepe;

-TIOPSIOK COCTaBJICHHS, O(OPMIICHHS W WCIIOJNIb30BaHUSI HOPMATHUBHBIX JIOKYMEHTOB B
00JTACTH TEXHUYECKOTO PETYIIMPOBAHUS U YIIPABICHUS Ka4eCTBOM;

-OCHOBHBIE METO/IbI 3aLIUTHI IPOM3BOJICTB, IIEPCOHANA U HACENIEHHUS OT BO3MOXKHBIX
MOCTIe/ICTBUM aBapuid, KaTacTpo(, CTUXHUMHBIX OeJCTBUI.

YMmerTs:

-IIPUMEHATh METO/BI M WCIOIh30BATh MPUHIIMITEI CTAaHAAPTU3ALNU TIPH pa3paboTKe
HOPMATHUBHBIX JIOKyMEHTOB;

-co0JII01aTh OCHOBHBIE TPeOOBaHUS MH(OPMAIIMOHHON 0€30MacHOCTH, B TOM YHCIIE
3aLLUTHI TOCYIapCTBEHHON TalHBI;




-KOHTPOJIMPOBATH COOJIIOICHNE TEXHOJIOTUYECKOM JTUCITUIIINHBL,

-3KCILTYyaTHPOBATh M OOCIIY>KUBATh TEXHOJIOTHYECKOE 000pyI0BaHNE

-IIPUHUMATh Y4acThe B MpoIeccax MOATBEPKIACHHUS COOTBETCTBUS Pa3HOTO YPOBHSI-
aKKpeIuTaluU, TPUEMKE, SKCIIEPTHU3E, JINIEH3UPOBAHUN, TOCKOHTPOJIE U HAZ30PE;

-IIPUMEHSATh METO/Ibl KOHTPOJISI KayecTBa BBIMYCKAaeMOM MPOIYKIUU C UCIOJIb30BaHUEM
TUIIOBBIX METOJIOB;

-aHAIM3UPOBATH JAHHBIC O KAUECTBE MPOAYKIIUH U ONPEEIATh IPUUMNHBI Opaka;

-HCIIOJIb30BaTh KOMIIBIOTEPHBIEC TEXHOJIOTHHU IS TUTAHUPOBAHUS U MTPOBEACHUS paboT MO
TEXHUUYECKOMY PEr'yJIMPOBAHUIO U YIIPABJICHUIO Kau€CTBOM

-1CIIOJIb30BaTh TEXHUYECKUE CPEACTBa UL W3MEPEHUST  OCHOBHBIX
MapaMeTPOBTEXHOJIOTMYECKOTO MPOIIECCa, CBOMCTB ChIPhS U MPOIYKIIUU

Bnaners:

-HaBBIKAMH  MCIIOJIb30BaHUS OCHOBHBIX WHCTPYMEHTOBH paBUI

TEXHUYECKOTOPETYIMPOBAHUS U YIIPABJICHHS KaUE€CTBOM;

-METOlaMH MCCIICZIOBAHUS MPUYNH Opaka B MPOU3BOACTBE, MEPOIIPUSATUSIMU 10 €r0
YCTPAHEHHUIO;

-HaBBIKaMH Pa3pabOTKH U 0(OPMIICHUSI HOPMATHBHO-TEXHUYECKON TOKYMEHTAIIMH

-HaBbIKAMHU HUCIIOJIb30BAHMS HOPMATHUBHBIX JOKYMEHTOB 10 Ka4E€CTBY, CTAHAAPTU3ALUU U
MOATBEPKICHUIO COOTBETCTBHS;

-HaBbIKaMHM COCTAaBJICHHUA 3a4ABOK Ha 060py11013aHHe M 3ar1aCHbI€ 4aCcTU H IIOATIOTOBKH
TEXHUUYECKON JOKYMEHTAIIMH Ha PEMOHT 000pYy10BaHMUS;

-HaBbIKaMH BXOJHOI'O KOHTPOJIA ChIPbs U MAaTCPUAJIOB,

-HaBbIKaMH O(i)OpMJIeHI/ISI PE3YIbTATOB HUCIILITAHUN U IMPUHATHUA COOTBETCTBYIOIIUX
peleHuit

3.Kpatkoe copepxanue AUCIUILITIHBI

Pazoen 1. Texnuueckoe pezynupoganue - HOpMamueHO-npasosas 6asa obecneueHus:
Kauecmea

Beenenne. Poib M MecTO TEXHUYECKOTO peryJHpoBaHuWs B 0OmEel cucreme
pEryJIupoBaHusl COBPEMEHHOro pbIHKA. [IpaBoBasi OCHOBa TEXHUYECKOTO PEryIHpOBaHUS.
3akousl P® «O TexHuueckoMm peryiaupoBaHun», «O cranpaptuzauuu B Poccuiickoit
@enepanun», «O 3amure npaB norpeduteneil». TexHuyeckne peraaMeHTbl 1 HOPMAaTHUBHBIE
JIOKYMEHTHI, JAehcTBylomue Ha Tepputopun P®. OcHOBBI cranHmaptu3anuu. Poccuiickas
cuctemMa cranaaptuzanuu - PHCC. Mexnynapognas crangaptuzanus. CraHgapTsl  Ha
cucTeMsl yrpasienus kauectsom MCO 9000, M1CO 14000, 1CO 17000

Pazoen 2. Iloomeepocoenue  coomeemcmeus -  eapaumusi — O€30NACHOCMU,
KOHKYPEHMOCHOCOOHOCMU U KA4eCcmea npoOYKYUU U yciye

OBonronUsA MOAXOM0B K MEHEIKMEHTY KadecTBa. CTaTUCTHMYECKHE METOABl KOHTPOJIA
kauectBa. Ilokazarenn kauectBa. OOs3aTeNbHOE U J1OOPOBOJBHOE  IOJTBEPKICHUE
coorBercTBUs. JleknmapupoBaHue u cepTudukanusg. JJoOpoBoibHas cepTHdUKaLUS YCIYT.
Cepruduranus B cucreme HCC. Cepruduxamus cuctem kadectBa. [lopsaok u cxemsl
npoBeieHuss ceprtudukanuu. Otanbel nposeaeHus ceprudukanun CMK  npousBojcTsa.
MexnyHaponHas mpakTuka ceptuduxanuu. JIUpeKTuBbl U MOAYJIbHBIM HPUHIMII OLIEHKU
coorBercTBus B EC.

4.00beM TUCUUIUIMHBI U BUbI yUeOHOM paboThI

Bup y4eoHoii pa6oThI B 3aueTrHbix | B akageMuueckux
eIUHHNIIAX yacax

OO01mas Tpy10eMKOCTb JUCHUIINHBI 3 108

KonraktHas padora(KP) 0,9 32,2

Jlexnun (Jlek) 0,45 16

IpakTuyeckne 3ansarus (I13) 0,45 16,

CamocrositesbHas padora (CP) 2,1 75,8

Bua uToroBoro KOHTpoOJIs 3a4er




Bun yueOHo# padoThI B 3auernbix | B acTtponom.
eIMHHUIAX yacax
O0mas Tpy10eMKOCTb JHCHUIINHBI 3 81
Kounrakthas padora(KP): 0,9 24
Jlexknun(Jlek) 0,45 12
IpakTuueckne 3ansarus (I13) 0,45 12
CamocrositesbHas padora(CP) 2,1 S7
Buj uTOroBOro KOHTpOJIA 3ayeT

AHHOTanuA padoyeil MPporpaMMbl M CIATIIAHbBI
«BbIYHCINTEIbHASI MATEMATHKA B TEXHOJIOTHH 3a1UTHI OT KOPPO3UU»

1. llenu 1 321249 TUCITUTUTHHBI

llenp mporpaMMbl: Hay4uTh CTYJIEHTOB TEOPETHYECKHMM 3HAHUSAM M IPAKTHUYECKUM
YMEHHSIM M HaBBIKAM HCIOJIb30BAaHUS COBPEMEHHBIX MAaTEMaTHYECKUX METOJOB C
MIPUMEHEHHEM MakeTa MaTematudeckux nporpamm MATLAB ans pemieHus mimpokoro Kpyra
3aJ1a4 BBIYMCIUTECIIEHON MaTEeMaTHKH.

Llenpto HacTosiliero Kypca siBisieTcs OOydeHHe ciyliaTteleil COBpEeMEHHBIM METOJlaM
pacueToB, pacYCTHBIX MCCIICIOBAHMI, aHaIN3a, ONTUMHU3AINN MTPOLIECCOB MHXKCHEPHBIX 3a/1a4
C UCIOJIb30BaHUEM TakeTa MaTremMaTuieckux nporpamm MATLAB

3anauu Kypca:

1 oOyueHHe CTYIEHTOB TEOPETHUECKUM METOJaM BBIYUCIUTEIHHOW MAaTEeMaTUKH,
TEOPETUYCCKUM OCHOBAM CO3/JaHHS W OPraHU3allid KOMITBIOTCPHBIX YEIOBEKO-MAIIMHHBIX
CHCTEM pEIlIeHUs HHXEHEPHO-PACUETHBIX 33/1a4 METOJAaMH BBIYUCIUTENbHON MaTEMaTHKU;

2. oOydeHHe CTYISHTOB MPAKTUICCKUM METOJaM BBIYUCIUTEIHLHOW MaTEeMaTHKH,
TEOPETUYECKUM 3HAHUSM M MPAKTHYECKHMM YMEHUSM M HaBbIKaM  HCIIOJIb30BaHUS
COBPEMEHHBIX METOJIOB M KOMIUIEKCOB IPOTPAMMHBIX CPEJICTB JUIS PEIICHUS 331ad
BBIYHUCITUTENLHON MaTeMaTHKU;

3. oOydeHre MeTo/IaM M aJITOPUTMaM BBIYHCITUTEIILHON MaTEMaTHKH, MTPAKTHICCKHM
HaBbIKaM HCIOJB30BAaHUS COBPEMEHHOTO MPOrPaMMHOTO OOecreueHus s pelieHus
pacYeTHBIX 337129 BEIYACITUTEIIEHON MaTeMaTHKH;

2. TpeboBaHus K pe3yabTaTaM OCBOCHUS JUCIUILTUHBI

N3ydyeHne MUCHUTUIMHBI MPU MOJITOTOBKE CIIOCOOCTBYET (POPMHUPOBAHUIO CIICAYIONIUX
KOMIETEHIINM:

[IpodeccronanbHbIX:

®  TOTOBHOCTHIO MPUMEHSATh aHATUTUYECKUE U YUCIIEHHBIE METO/bI PEILIEHUS TOCTABIEHHBIX
3aJ1a4, MCIOJIb30BaTh COBPEMEHHbIE MH(OPMALIMOHHBIE TEXHOJIOIHU, IPOBOJAUTH OOpaOOTKY
nHpOpMallMM  C  HCHOJb30BAaHUEM  NPHUKJIATHBIE  MIPOTPAaMMHBIX  CPEACTB  chepsl
npohecCHOHATBHON JACATEIHOCTH, HCIOJIB30BaTh CETEBbIE KOMIIBIOTEPHBIC TEXHOJIOIMH H 0a3bl
JaHHBIX B CBOeH mNpodecCHOHANbHON 00JacTH, MaKeThl MPHUKIAAHBIX MPOrpaMM IS pacuera
TEXHOJIOTHYECKUX MapameTpoB obopymoBanus (ITK-2);

. CIOCOOHOCTh  IUIAHMPOBAaTH M TMPOBOAMTH  (U3NYECKHE U  XHUMHYECKUE
SKCIIEPUMEHTHI, MPOBOAUTH O00pabOTKY HX pe3ylbTaTOB M OLEHMBATh IOTPEIIHOCTH,
BBIJIBUTaTh THUIOTE3bl U YCTAaHABIMBATH TPAHUIBI HUX NPUMEHEHUS, MPUMEHSATH METObI
MaTEeMaTHYeCKOro aHajiu3a M MOJEIHUPOBAHMS, TEOPETUYECKOTO U OSKCIEPUMEHTAIBHOTO
uccnenoanus (I1K-16);

B pesynbpTaTe n3y4eHHUs TUCHUIUIMHBI CTYIEHT J0JIKEH:

3namey:

. (U3NKO-XUMHUECKHE U XMMHUKO-TEXHOJIOTHYECKHE 3aKOHOMEPHOCTH MPOTEKaHMS
MIPOLIECCOB U3MEHEHHUS arperaTHOro0 COCTOSTHUS Mapo(Ta30)->KUJIKOCTHBIX CUCTEM, PEAKTOPHBIX
MIPOLIECCOB U OCHOBHBIX MPOIIECCOB pa3esieHUs] XMMHUUECKON TeXHOJIOTHH;

° MCTOAbI U AJITOPUTMBI KOMIIBIOTCPHOT'O MOACIINPOBAHUA OCHOBHBIX ITPOLICCCOB
XUMHYSCKOM TEXHOJIOTHH M TEXHOJIOTHTUECKUX CXEM XMMHUYCCKHX IMPOMU3BOJCTB,
° MMPUHIUIIBI TPUMEHEHUA METOJ0JIOTHU KOMIIBIOTCPHOTIO MOACTIUPOBAHUSA XUMUKO-

TEXHOJOTHYCCKUX MPOUECCOB IMPHU aBTOMATU3UPOBAHHOM IIPOCKTUPOBAHWHN U KOMIIBIOTCPHOM
YIIpAaBJICHUU XUMHWYCCKUMHU MTPOU3BOJACTBAMMU.



Ymems:

o pemiath 3aJadyd  KOMIIBIOTEPHOTO MOJEIMPOBAHUS MPOILIECCOB Mapo(raso)-
KHUJIKOCTHBIX PaBHOBECHH, aOCOpOIMM, IUCTWIUISALUH, PEKTHPUKALIUUW W KHUIKOCTHOM
AKCTPAKIUH;

o NPUMEHITh TONyYEHHBIC 3HAHUS TMPH  PEIICHUH MPAKTHYECKHX  3a/1a4
KOMITBIOTEPHOTO  MOJICIMPOBAHUS OCHOBHBIX TPOIIECCOB XUMHUYECKOW TEXHOJOTUH U
TEXHOJIOTMYECKUX CXEM XUMUYECKUX ITPOU3BOJICTB.

Braoemy:

METOJIaMU TPUMEHEHUsl CTAHJAPTHBIX MakKeToB NpukiagHbix nporpamm (IIIII) wu
nakeroB Mozaenupytoumx nporpamm (IIMII) nns mMomenupoBaHUST OCHOBHBIX IPOIIECCOB
XUMHUYECKON TEXHOJOTUU U TEXHOJOTHUECKUX CXEM XUMUYECKUX MPOU3BOJICTB.

3. Kparkoe conepkanue TUCHUTIIHMHbBI

BBenenne. Ilenm wu 3amaum  kypca. Kparkuii HMCTOPUYECKHI OYEpK pa3BUTHUS
OTEYECTBECHHON M 3apyOeHON BBIYMCIUTEIBHON MareMaTuku. OCHOBHBIE dTambl pa3paboTKu
U peain3alyy ajJrOpuTMOB Ha KOMIIBIOTEpaX.

Monynb 1. BeruncnurtenbHas matematika. OCHOBHBIE ATambl: pa3paboTKa U peanu3arus
aNropuTMOB Ha KoMIbioTepax. Cuctema kommbioTepHoi MaTemaTukun (CKM) MATLAB st
pelIeHurs 3a/1a4 BBIYUCIUTEIbHON MAaTEMAaTUKH.

Tema 1.1. Cozpmanue M-mporpamMm W OCHOBHbIE  omepartopel  M-s3bika
nporpammupoBanus MATLAB. Bapuantel ctpykTypsl iporpaMm Ha MATLAB.

e  Opranusamus pabouero croina Desktop Layout;

e  Ocnoeunbie orepanuu B Command Window;

e  Ocnosuslc onepanuu B Editor;

e JluHelHO OpraHu30BaHHas porpamMmma (aJlropuT™m);

. BeTBieHHs ¢ OJHUM YCIOBHEM, HECKOJbKHMHU YCIOBHSMH, BJIOKEHHBIC, CO
cnickomycioBuid. if, switch; moruueckue oneparuu and, or, not;
L] ]_II/IKJ'IBI CO CUCTYHUKOM, C HpeI[yc.HOBI/IeM, C HOCTyCJIOBI/IeM, C HpepBIBaHI/IeM

IIOJIHBIM U MPEPhIBAHUEM YaCTHYHBIM, C 33JJaHHBIM IIarOM CYETYMKA, C OTJICIbHBIM OTCUCTOM
urepanuii; for, while, break, continue; ¢ BpI30BOM (YHKIIHI; C THAIOTOM C TIOJh30BaTEIIEM B
Command Window u B crienuanbHbIX JUAIOTOBBIX OKHAX;
Tema 1.2 CragmapTHele M HecTaHmapTHble (GVHKIHK M-g3pIKa IPOrpaMMHPOBAHUSA U
ocHoBHBIE pemarenn (Solvers) MATLAB.
o  OyHKIMHK ¢ TpadUIECKUM BBIBOIOM pe3yabTatos; plot, subplot, surf, mesh, polar;
DyHKIHHU ¢ YUCITOBBIM BBIBOIOM pe3yabTatoB B Command Window;
OYHKINH € 3aMUCHI0 PE3YIbTATOB B (haii;
OyHKIHMH, BJIOKEHHBIC B TJIABHYIO () YHKITHIO;
OYHKINH ¢ IEPEMEHHBIM YHCIIOM apTyMEHTOB;
OyHKINMH, BBI3BIBAIOIINE APYTYIO PYHKIIMIO, UM KOTOPOU MepejaHo KaK apTyMEeHT;
Monyib 2. Bextopsl u MaTpuiibl. CHcTeMa JTUHEHHBIX allreOpandecKuX ypaBHCHHIMA
(CJIAY). Tema 2.1. OGparHasi MaTpuIia. Y MHOKEHUE MATPHIL.
e  Omeparop inv;
Omneparops! strcat, int2str, numa2str;
Omneparopsr length, min, max, mean, sort;
Omneparopsr dot, tril, triu, eye, zeros, ones, diag;
Omneparopsl rand, linspace, logspace, repmat;
Omneparops! Size, det, trace, norm;
Tema 2.2. Meton I"'aycca. MeToa IpOCTHIX UTEPAITUN.
e  Onmneparops! linsolve, rank, eig;
Tema 2.3. OOYCIOBIEHHOCTh CHCTEMBI. YnCi10 00YCIIOBIEHHOCTH.
e  Omeparopsl cond, rcond,
Monyne 3. O6paboTka pe3ylbTaTOB M3MEpPEHUs] OJHOW BeMMUYWHBL [IpubmmkeHue
¢ynkuun Tema 3.1. Kpurepuii CtbiojieHTa.
e  Omeparopsi polyfit, polyval; Tema 3.2. Annpokcumariusi.
e  Omeparop Isqcurvefit; Tema 3.3. UnTepriosius.
° Oneparopsi interpl, linear, spline, nearest; Moxyss 4. Uucnennoe
uHterpupoBanreTema 4.1. MeTobl TpSIMOYTOJILHUKOB

e  Omeparopsl SUM, Mean; O6nem




° Tema 4.2. MeToas! Tpaneumii

e  Onmneparop trapz,

Tema 4.3. Meroa Cumrcona

e  Omeparop quad, int;

Tema 4.4. Meton Hetotona-Koteca 8 nopsiaka

e  Omneparop quads;

Mopynb 5. YpaBHeHHE ¢ OJJHUM Heu3BecTHBIM Tema 5.1. Merto jiesieHus rnonoJiam

e  Omeparopsi conv, deconv, polyval, polyder; Tema 5.2. Meto kacaTeabHBIX

e  Omeparopsi roots, poly, fzero;

Mopyns 6. Cuctema HeNMMHEHHBIX ypaBHeHHH Tema 6.1. Meron Hetotona-Padcona

. Omneparopsi Solve, diff, subs;

Tewma 6.2. MeTo IPOCTBIX HTEPALTHA.

e  Omneparopsr simplify, collect, pretty;

Monynb 7. OnHoMepHas ontumu3anus Tema 7.1 MeToibl OTHOMEPHOW ONITUMH3AIIAN
e  Omeparopsr fminbnd,;

Monyinb 8. MuoromepHas ontuMuzanus Tema 8.1 MeToapl MHOTOMEPHOM ONITHUMHU3AINH
o Omneparopsl fminsearch, linprog,

fmincon;Moayis 9. [luddepennnanbubie

YpaBHCHU

Tema 9.1 Metoasl penienus nuddepeHInaIbHbIX YDABHEHHUI.

e  Onepatops! dsolve, diff;

3akaroucHue. 3aKII0YUTEIIbHAS JICKIOMA 110 IMMOABEACHUIO UTOI'OB KypcCa.

4. OObem yuyeOHOUW UCIUILTAHBI

Ob6beMm
Bux yue6Hoit paboThI B 3a4ETHBIX B
eIMHHLAX aKajeMuyie
CKHUX Yacax
OO6m1ast Tpy10€MKOCTb JUCITUTITUHBI 3 108
10 y4eOHOMY TUTaHY
AyIUTOpHBIC 3aHITHS: 0,89 32
Jleknun
JlaGopatopHble paboThI 0,89 32
CamocrostenbHas padota (CP): 2,11 75,8
[ToaroroBka k 1a00paTOpHEIM padboTam 1,055 38
CaMocTosTenbHOS H3yUeHHUE Pa3/IeiioB Kypca 1,055 37,8
KonrtakTHas camoctosiTenpHas pabota 0,2
Buz uTOroBOro KOHTpOJIs: 3a4et / IK3aMeH 3auer
Bun yae6HOI paboTh B 3a4€THBIX B actpon.uacax
eIMHHIIAX
OO6m1ast Tpy10€MKOCTb JUCITUILINHBI 3 81
1o yueOHOMY IIJIaHy
AyAUTOpHBIE 3aHATHUSA: 0,89 24
Jlexknuu
JIaGopatopHbie paboThI 0,89 24
CamocrosrenbHas padota (CP): 2,11 56,85
[ToxroToBka K 1a00paTopHbIM paboTam 1,055 28,50
CaMocTosTeTbHOE H3yUeHHUE Pa3/IelioB Kypca 1,055 28,35
KonrtakTHas camocTosTenbHas pabota 0,15
Bu utoroBoro KoHTpoJIst: 3a4eT / 3K3aMeH 3auer

AHHOTanusA padoueil MporpaMMbl 1M CHUILINHBI
«/IuckpeTHasi MaTeMAaTHKA B TEXHOJIOTHH 3alMTHI 0T Koppo3umw» (b1.B.J1B.02.02)

1. Ilenwu m 3amauu AUCIUATIAHBI

HGJ'IBIO JUCHUIIINHBI ABJIACTCA (i)OpMHpOBaHI/Ie Y CTYACHTOB CHCTEMbI OCHOBHBLIX
HOHHTHﬁ, HCIIOJIB3YEMBIX IJId TMOCTPOCHUA BaOXHEHUIINX MaTeMaTHYSCKUX Moz[eneﬁ, u
MaTEMAaTUYCCKHUX METOAOB JIsd OITMCAHUA PA3JIMYHBIX ITPOLECCOB.




OCHOBHBIMHU 3ajJ[auyaMH JUCIUIUIAHBI, PEIICHUE KOTOPHIX OOECIEUMBACT TOCTHIKCHUE
IEJTH, SIBIISTFOTCS:

- 03HAKOMJICHHUEC CHCTEMOW TOHSITHIA, HCIIOJIb3YEMbIX JUIE  OTHCAHHS

B)KHEHIITNX MAaTEeMaTHUECKUX MOJEIICH N MaTeMaTHIeCKUX METO/IOB, U UX B3aUMOCBSI3BIO;

- O3HAKOMJICHHWE C TIpUMEpaMH TPUMEHEHHS MAaTEeMaTHUECKUX MOJIEIICH  METOJIOB;

- (dbopMHpOBaHNE HABHIKOB U YMEHHM UCIIOJIb30BaHUS

MaTeMaTHYECKIUXMOIEIel MMaTeMaTHUECKUX METOJIOB.

2. TpeOoBaHwus K pe3yyibTaTaM OCBOCHHS AMCIUTUIAHBI

Nzyuenne kypca JIMCKpETHOH MaTeMaTHKH IPH MOATOTOBKE OaKalaBpOB CIIOCOOCTBYET
MPUOOPETEHUIO CIEIYIOIINX KOMITETCHIIUH:

2.1. TIpodeccroHnanbHbIe:

- TOTOBHOCTBIO TPUMEHATh AHAIUTHYCCKUE K YHUCICHHBIE METOJbl PEHICHUS
MOCTABIICHHBIX 3a/lady, WCIOIb30BaTh COBPEMEHHBIC HMH(OPMAIIMOHHBIE  TEXHOJOTHUH,
POBOJIUTH 00pabOTKY MH(OPMAIUH C MCIIOJIb30BAaHHEM NPUKIIAJHBIX MPOTPAMMHBIX CPEICTB
cheppl  TPO(HECCHOHATLHON  ACSITENbHOCTH, HCIOJIB30BAaTh  CETEBHIE  KOMITBIOTEPHBIC
TEXHOJIOTUU ¥ 0a3bl JAHHBIX B CBOCH MPO(ECCHOHATBLHOW O00IAaCTH, MaKeThl MPHUKIIAIHBIX
porpaMm Jjisl pacdera TeXHOJIOIHYECKHUX mapameTpoB obopynoBanus ([1K-2);

- CIOCOOHOCTBIO  IJIAHUPOBAaTh W TNPOBOAMTH (PU3UYECKUE U XUMHUYCCKUE
IKCIIEPUMEHTHI, TPOBOAUTH O00pabOTKY WX pe3yJIbTaTOB W OIECHUBATH IOTPEITHOCTH,
BBIJIBUTaTh TUIOTE3bl W YCTAHABJIMBATH TPAHUIBI MX TNPUMCHEHUS, TPUMEHSITh METOJbI
MaTEeMaTHYECKOrO aHajdnu3a W MOJCIUPOBAHMS, TEOPETUUYECKOTO W AKCIICPUMEHTAILHOTO
uccinenoBanus (ITK-16).

3. B pesynbraTe m3ydeHUs TUCHUTUIMHBI CTYICHT JIOJDKEH:

3HamMb.

-OCHOBHBIC TOHSATHS M METObI TUCKPETHON MaTEMAaTHKH, MATEMAaTHUECKUX METOIOB
penreHus mpodeccnoHaBHBIX 33/1a4.

ymems:

- [IPUMEHATh MATEMAaTHYECKUE METO/IbI IIPU PEIICHUH THIIOBBIX
npodeCCHOHATBHBIX3a/1a4.

e1ademo.

-METOJlaMH  TIOCTPOCHHUS MaTeMaTHYCCKOM MOJIeTTH

TUTOBBIX MPO(HECCHOHATBHBIX 33/1a4 M COACPIKATEIILHOW HHTEPIIPETAIIHH
MOJTYYEHHBIX PE3YJIbTATOB.

4. Kparkoe conepxaHue TUCITUTUIAHBIL:

Bgenenue.

Ponb muckpeTHON MaTeMaTHKH NP pa3padO0TKe U IKCIUTyaTaIllMA XUMHUKO-
TEXHOJIOTUYECKHUX CUCTEM.

1. DOneMeHTbl TEOpUHM MHOXECTB M aireOpandyeckue CTPYKTyphel. BBenenue B
JUCKPETHYI0 MaTeMaTHKy. Ponb nuckpeTHOW MaTeMaTHKU Hpu pa3paboTKe M IKCILTyaTaluu
XUMHKO-TEXHOJIOIMYECKUX CHCTEM. MHOXKECTBa, OTHOILEHHS U (QYHKIUH. 3aJJaHHe MHOXKECTB
W ocyliecTBieHue orepanuid Haax HUMH. CrnocoObl 3amanus. Onepanuu 0O0bEAMHEHUS,
NIEPECEUCHMs], PA3HOCTU, JONOJIHEHHUS W JIEKapTOBAa MPOMU3BEIEHUSA. AKCHOMAaTHKa TEOPHUH
MHOkecTB. Anredpa Kantopa. MwuHuUMH3AIMS TPEACTABICHUN MHOXKECTB. Jluarpammsl
Diinepa- Benna. bunapusie otHomeHusi. CriocoObl 3a1annss OMHAPHBIX OTHOIIEHUH. CBOICTBa
OuHapHbIX  oTHomieHul. Pa3buenusa. OTHOIIEHHS  HSKBUBAJEHTHOCTH M TOpsAKa.
[IpencraBiaeHne n-apHbBIX OTHOLICHWH OWHapHBIMHM. AnreOpa oTHomeHHH. @DyHKIMU.
Wubekius, cropbekius 1 Ouekuusa. Anredpandeckue cTpykTypsl. [lomyrpynmbsl. MoHOUBL.
I'pynnsl. [Moarpynmnel. Huknuueckue rpynnsl. I'pynnsl nmoactaHoBok. M3omopdusm rpymm.
Cwmexsble knaccel 1o noarpynne.Hopmansnbeie nenurenn. @axrtop-rpynmsl. Komaena:
OIIpElIeNIeHUs, CBOMCTBA, IpuMepsbl. 1o,

2. DneMeHTHI Teopuu TpadoB.

I'padbl. 3amanue u xapakrepuctuku rpados. Buasl rpados. Iloarpadsr. Matpuiibt
CMEXHOCTH M MHUUAEHTHOCTH. Crenenu BepmmH. Mapmpytel Lenu. Iuxnsl. PaccrosHue
Mexay BepminHamu. Juamerp u paauyc rpada. YHapHble U OWHaApHbIE OINEpaluu HaJ
rpadamu. JlomonmHenue rpada. Yaanenue u go0aBiIeHUE BEpIIWH. Y ajieHWe W T00aBJICHHE
pebdep. OrtoxnecrBnenue BepmnH. Pacmieruienue BepmuH.  OObeauHeHue  rpados.
[Tepeceuenue rpado. KomnonenTs! cBsizHOCTH. MocThl. BepmmnHas u peGepHas CBSI3HOCTb.
CBSA3HOCTh OpPUEHTHUPOBAHHBIX TIpadoB. ANTOPUTM BBIYMCICHHUS CBS3HOCTU. BHYTpeHHsS



YCTOMYMBOCTh. BepmmHHOE 4YHCIO He3aBUCUMOCTH. PebGepHoe 4YHCI0 HE3aBHCHMOCTH.
Bepummnnoe u pebepHoe nokpsiTHe Tpada. Buemnss ycroitunBocTs. BepmmaHoe u pedbepaoe
YUCIIO BHEIIHEN YCTOMYMBOCTH. [[MKIIBI M pa3pe3bl. DUIEpOBBI HUKIIbL. [ 'aMUIBTOHOBBI IIUKIIBI.
[TnanapHocTh 1 yknaaka rpagos. I'panu miockoro rpaga. Packpacka rpados. Xpomaruueckoe
yucno. I'mmore3a derwipex Kpacok. [lepeBws. Omnpenenenus. CpoiictBa. Teopema Koiu.
@dyHamMeHTanpHas cuctema IUKIoB. OCTOB HAMMEHBIIETO Beca. YIOPSAJOUYEHHBIE JIEPEBbSI.
bunapusle nepeBbs. JlepeBbs COPTUPOBKU. AJITOPUTM IIOMCKA B IEPEBE COPTUPOBKHU.

3. ByneBsl pyHkuum.

Axnrebpa noruku. bynessr pynkuuu. CriocoOsl 3a1anus. byneBsl GyHKINU OJHON U IBYX
NepeMeHHbIX U uX cBoucTBa. Dopmynbl OyneBoit anreOpbl. OCHOBHBIE 3aKOHBI OYJIEBOM
anreOpbl.  DKBUBaJIEHTHOCTh  (popmyn.  I[lpunmmn  aBoiictBenHocTH.  CoBepiIeHHBIE
TU3BIOHKTUBHBIE W COBEpIICHHbIE KOHBIOHKTHBHBIE HOpMaibHble (QopMbl. CHCTEMBI
JJIEMEHTAPHBIX OyneBbIX (yHKIHMA. OYHKIMOHAIBHO TIOJHBIE CHUCTEMbI 3JIEMEHTapHBIX
OyneBbix QynHkumii. [Ipumepsl (yHKIMOHATBLHO MOJHBIX 0a3ucoB. BaxHeilmue 3aMKHYTbIE
kimaccel. Teopema o0 (QYHKUMOHAJIBHOH TONHOTE. MUHMMH3aUUs OyJeBbIX (DYHKIIMA.
CoxkpaiienHasi, TynukoBas U MuHuMaibHass ¢opmbl. Kapter Kapno. Merox coderanus
uHaekcoB U Meron KyaiitHa. MuHMMU3aNMsS KOHBIOHKTHUBHBIX HOpMaibHBIX (opm. OO630p
MPWIOKEHUH JTUCKPETHOM Marematuku. Pa3paGorka 5>(QQeKTHBHOTO MaTeMaTU4YecKoro,
[IPOrpaMMHOT0, MH(POPMAIMOHHOIO U TEXHMYECKOTo OOEeCIedYeHHsi Ha OCHOBE METOJOB
JUCKPETHOM MaTE€MaTHKH.

4. WcuucneHue BbICKa3bIBAHUM.

BBenenue B MaremMatuueckyro Joruky. KpaTkue cBeieHus U3 UCTOPUU MaTEMaTUYECKON
goruku. Posb MaTemMaTHuecKoM JIOTMKM TpU pa3padOTKe U AKCIUIyaTallud XHUMMKO-
TEXHOJIOTHYECKUX cucteM. PopMalbHbIe aKkCHOMaTU4YecKue cucteMbl. CUMBOJIBI, BBIPAKEHUS,
¢dbopmynbl, akcuombl. [IpaBWiIO BBIBOJIA, HEMOCPEACTBEHHOE CIIEACTBHE, BBIBOJ, TEOpEMa.
Jloruka BbICKa3biBaHUH. Jlornyeckuii BbIBOJA. Akcruombl. IIpaBmino modus ponens. Teopema
JeNyKUMU U IpaBuiio cuiioru3Ma. IlonHora u HenmpoTuBopeunBocTh. He3aBUCUMOCTh aKCHOM.
Pazpemnmocts Teopuu. Jlpyrue axcuomartuszanuu. I[IpoBepka BBIBOAUMOCTH C IOMOILBIO
UCTUHHOCTHBIX Tabmuu. CexBeHuuu ['eHuena. Mogens mupoB Kpunke. Merton pesosnronuii
Pobuncona. Meton knay3 Bonra. OGpartsblit Mmetoa MacnoBa (01aronpusTHeIX HAaOOpOB).

6. Mcuncnenue npeaukaToB U HEUETKAs JIOTHKA.

Jloruka mpeaukaTtoB. ABTOMaTH3alMsl JOrMyeckoro BbiBoja. IlepemenHble, (QyHKIMH,
TE€pPMbI, MpPENUKaThl, KBaHTOPHI, (opmynsl. O6macte nedcTBUs KBaHTOpa. CBOOOIHBIE U
CBSI3aHHBIE IIEPEMEHHBIE. WuTepnperanuu, PaBHOCHIIBHOCTb. Pacno3znaBanue
obOme3Haunmoctu. [lpobrema pazpemmmocTd. AKCHOMBI U TpaBWia BHIBOJA HCUHUCICHUS
npenukaroB. Teopema nenykiuuu. HempoTHBOpednBOCTE U MOJIHOTA. BbIHECEHNE KBaHTOPOB U
npeaBapeHHass HopMmaiibHas ¢opma. CKyJIEeMOBCKHUE CTaHIApPTHBIE (POpPMBI. IpOpaHOBCKUI
yHUBEpCYM U TeopeMa OpOpana. IloacraHoBka u yHudukamus. MeTtoa pe3omonuid U ero
nonHota. Crparerun Mertona pesonmtornuil. Ju3zbtoHkTel XopHa. [IpuHIUN Jorudeckoro
nporpamMMmupoBanus. Hederkune MHoxecTtBa. Hederkas noruka. llosBieHne u  cyThb
HedyeTkocTu. Dopmanmzanuss HeueTKOCTH. DYHKIMS NPUHAAICKHOCTH. JIMHrBHCTHYECKast
nepeMeHHas. Onepanuu HaJl HEYETKMMU MHoOKecTBaMu. Hederkas apudmernka. MeToabl
nedazzudukanuu. Hewerkue otHomenus. CTaHAapTHbIE HEUYETKUE JIOTUYECKHE OINEpalUu.
Hederkuii BbiBoA. CTeneHn MCTMHHOCTU M CTENEHM yBepeHHOCTH. HedeTkuil aHamor mMerona
PE30JIFOIUN.

5. Koneunsie aBTomaTel, MamuHbl TrropuHra-IlocTa, CII0AKHOCTH BEIYMCIECHUM.

DneMeHTHl Teopuu aBTOMaroB. [loHsATHE aBTOMaTHOrO npeoOpa3oBaHus WHGOPMaLUU
MKOHeyHoro apromara. CmocoObl 3amaHus aBTOMaToB. ABTOMarel Muim u  Mypa.
[IporpaMMHasi U ammapaTHasi peaju3alys aBTOMAaTOB. ODKBUBAJEHTHOCTh M MHUHHUMM3ALIMS
aBToMaToB. Mammunbl Teropunra-Ilocra. @opmanu3zanys MOHATUS ANTOPUTMa U (OpMaIbHbIE
Mojenu anroputMoB. MammHa TreiopuHTa: ompeneneHus, CBOWCTBA, Tpadbl TEPEXOOB.
Marmuna IMocra. IIporpammer mis mamuH. [Ipobnema pacnosnaBanus. [IpoGiema ocTaHOBKH.
AnroputMHUYecKku HepaspemunMbie mpodsieMbl. CIOKHOCTh aarOpUTMOB. Mephl CIOXKHOCTH.
BpemeHHas U €eMKOCTHasi CIOKHOCTb. ACHMIITOTHUYECKAsl CIIOKHOCTb, MOPSAOK CIIOKHOCTH,
CIIO)KHOCTh B CpelHEM W B  XyIUleM clydae. TpyAHOpa3peluMmble — 3a/Jay.
HenerepmunupoBannass MamuHa Teropunra. Kmaceet P u NP. NP- nomnble 3amaun. NP-
MOJIHOTa TPOOJIEMBbl BBIIOIHUMOCTH (OPMYI JOTHUKU BbICKa3biBaHUN. O030p MpUIIOKEHUI
MaTeMaTHuecKol jJoruku. HarmpaBneHus Ucnoab30BaHus annapara MaTeMaTHu4ecKon JIOTUKH B
3aMavax mpakTudeckoil wHpopmaruku. Crnemudukanuss W BepUPHUKAUSI MPOTPAMMHO-



anmapaTHBIX IPOEKTOB, JIOTHYECKOE MPOrpaMMHPOBAHHUE, MOCTPOSCHUE OHTOJIOTHM, SI3BIKU

OOIICHHS MHTEJUIEKTYaIbHBIX areHTOB.
6. OObeM yueOHOMN TUCITUTUTMHBI

Bcero 4 cemecTtp
Bunsr yueOHoit paboTh 3a4. e/ 3a4. e/
aK.Jgac aK.gac
OOmas TPYJAOEMKOCTh JUCIHUILINHBI 10 3/108 3/108
yuyeOHOMY TUIaHy
AyIUTOPHBIC 3aHATHS: 0,89/32 0,89/32
Jlexuun (Jlek) - -
[Tpaktuyeckue 3austus (I13) 0,89/32 0,89/32
CamocrosrenbHas pabora (CP): 2,11/75,8 2,11/75,8
KoHnTakTHas camocTosTebHas paboTa 102
CaMocTosTeIPHOE  M3y4YCHHE pasielion 758
TACIIUILIINHEI '
Bun konTpons: Jauer
SK3aMeH/3aueT
Bcero 4 cemectp
Bunsr yueGHOI paboTh —— ——
acTp.Jac acTp.Jac
OOmas TPYHOEMKOCTh IUCLUIIUHBL 1O | o /0y 3/81
y4eOHOMY IJIaHy
AyIMTOPHBIC 3aHSITHSA: 0,89/24 0,89/24
Jlexunn (Jlek) - -
[MpakTrueckue 3austus (I13) 0,89/24 0,89/24
CamocrostenbHas pabora (CP): 2,11/57 2,11/56,85
KoHTakTHas camocTosiTenbHas paboTa 1015
CamMocTosATeIbHOE  H3y4YeHHUE paszienon /56.85
TYCIIUTIIINHEI !
Bun xoHTpOS: Jauer
JK3aMeH/3a4eT

AHHOTaNuA padoyeil MPOrpaMMbl IMCHUILIHHBI
«Pu3NKO-XUMHYECKHEe OCHOBBI KOPPO3UOHHBIX npoueccos» (b1.B./1B.03.01)

1. Heab AUCHMIUIMHBI — O3HAKOMHUTH C TEPMOJMHAMHUUYECKOW TEOpPUEN PacTBOPOB
AJIEKTPOJIUTOB M AJIEKTPOXUMUUYECKUX IIeTeH (TaTbBAHMYECKUX AJIEMEHTOB), TIOHSITH OCHOBHBIC
KMHETUYECKUE 3aKOHOMEPHOCTH NPOTEKaHUsI XMMHUYECKHX MPOLECCOB, POJIb KaTaiau3a s
XUMHUYECKON TEXHOJIOTHH.

2. B pe3yabTaTe u3yyeHusi AUCHUILINHBI CTYIEHT 10JI3KEH::

Obaaoams cnenyoummu npogheccuonanvrvimu (11K) kommnereHIusAMU:

CIOCOOHOCTBIO MJIAHUPOBATh U MPOBOAUTH (PU3NYECKUE M XUMHUYECKUE IKCIIEPUMEHTHI,
MPOBOJIUTH 0OPabOTKY WX PE3yJbTATOB M OIEHUBATH MOTPEIIHOCTH, BBIIBUTATh THUIOTE3bl H
yCTaHaBJIMBATh I'PAaHULIBI UX TPUMEHEHUs, IPUMEHITh METOJbl MaTEMAaTHUUYECKOTO aHajau3a U
MO/ICIIMPOBAHUS, TCOPETUIECKOTO U dKCIIEpUMeHTaIbHOro ucciaenoBanus (ITK-16);

TOTOBHOCTBIO HCIOJB30BaTh 3HAHHUS OCHOBHBIX (U3UYECKUX TEOPUH IS pPElIeHUs
BO3HHUKAIOMKX (PU3NYECKUX 3a]ad, CaMOCTOSTEIBHOTO MpuoOpeTeHus (Qu3nuecKnx 3HAHUH,
JUISE TIOHUMaHUSI TPUHIUIIOB PabOThl MPUOOPOB U YCTPOWMCTB, B TOM YHUCIIE BBIXOJAIINX 32



peaeibl KOMIETEHTHOCTH KOHKpeTHOro HanpasiaeHus (ITK-19).

3uams:

OTJIMYUTETbHBIE OCOOCHHOCTH B MOBEJCHHH PACTBOPOB JIEKTPOJIUTOB, CBSI3aHHBIE C
IIPOXOKICHUEM DJICKTPHUUYECKOTO TOKA;

TEOPHUIO FAJIbBAHNYECKUX SIBJICHUM;

TEOPUU KUHETHKH, IIyTH TEOPETUYECKOTO0 pacuera CKOPOCTEW XMMHYECKHMX peakLUuil U
OTpaHUYEHUS B IPUMEHUMOCTH PACYETHBIX METOJIOB;

OCHOBBI TEOpPUU (POTOXMMHUYECKUX M HLEMHBIX PEaKUUi, 0COOEHHOCTH HMX CTaIUIHOTO
IIPOTEKAHUS U YCIOBUS OCYIIECTBICHUS;

OCHOBHBIE Y€PTbl TOMOT€HHOTI'O U T'€TEPOT€HHOI0 KaTajau3a, IPUYUHBI YCKOPECHHUS
XMMHMYECKOT0 IIpoLecca B IPUCYTCTBUM KaTalIn3aTopa.

Ymems:

IIPUMEHTh  KOHAYKTOMETPUYECKME M  IOTCHLUMOMETPUYECKHE M3MEPEHus  AJis
ONlpeNieJIeHUs]  TEePMOJUHAMUYECKMX  (YHKIMH  XMMHMYECKMX  PEaKUMH,  KOHCTaHTBI
JUCCOLMALMH, IPOU3BEACHUS pacTBOpuMOocTH, pH pacTBopoB u T.x.

IIPUMEHATh TEOPETUYECKUE 3HAHUSA U DKCIEPUMEHTAJIbHBIE METOIbI MCCIECIOBAaHUSA
¢u3N4YecKoil XUMHM Ui PEUICHHS BOMPOCOB, BO3HUKAIOUIMX TPU HM3YYCHUU KHUHETHKH
XUMHYECKHUX PEaKIIH;

IIPOBOJUTH aHAIN3 U KPUTUUYECKHU OLIEHUBATH MOJyYEHHBIE SKCIIEPUMEHTAIbHBIE JaHHbIE,
00001maTh 1 1enaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEAEHHBIX OIBITOB.

Braoemy:

KOMIIJIEKCOM COBPEMEHHBIX 3JIEKTPOXUMUYECKUX METOJIOB UCCJIEIOBAHMSI ISt
oIpesiesIeHUs] TEPMOIMHAMUYECKUX XapAaKTEPUCTUK JIEKTPOIUTOB U XUMHUYECKUX PEAKIIMIA;

METOJIaMH ONPEIEIICHUs NOPSAJKAa U CKOPOCTU PEAKLIMU, YCTAaHOBJICHUS JIMMUTHPYIOLIEH
CTaJANM U MEXaHU3Ma N3y4aeMOW XMMHUUYECKON pEaKIuH;

HaBbIKAMU  COCTAaBJICHUS TaJbBaHUYECKHUX JJIEMEHTOB  JJs  Lejeu

OIIPEAEICHUATEPMOINHAMUYECKUX XapPAKTEPUCTUK U KOHCTAHT PAaBHOBECHS HCCIEAYEMOU
peakuuu;

3HAHUSIMM OCHOBHBIX 3aKOHOB XMMHUYECKON KMHETHKH, BIMSHMS Pa3IMUHBIX (PaKTOPOB
(Temrieparypsl, AaBJIEHUs, KaTaIlu3aToOpa) Ha CKOPOCTh XUMHUYECKON PEaKIIH.

3. Kpatkoe conep:xanue

muctumuHbeiPaznen 1. PactBopbl

NKTPOJINTOB

1.1 PacTBOpBI 3JEKTPOJUTOB B CTATUYECKUX YCIOBUAX

TepMonnHaMHUYECKOE OMNMCAHHME CBOMCTB pPAacTBOPOB JJIEKTPOJIMTOB. AKTHUBHOCTH M
KO3 (ULMEHThl AaKTUBHOCTH JJIEKTPOJIMTa ¥ HMOHOB B pacTBOpe, CpPEJAHHE HOHHbIE
KOAQPUIUEHTHl aKTUBHOCTH. CBA3b aKTUBHOCTH 3JEKTPOJIUTA CO CpeJHEW HOHHOU
aKTUBHOCTBIO M KOHILIEHTpauuen snexktponurta. MonHas cuna pactBopa. IIpaBuino uoHHOMN
cuiibl. OCHOBHBIE IMOJIOKEHMS 3JEKTPOCTATMUECKOW TEOPUM CHIIBHBIX AJIEKTpOJIUTOB Jlebasi-
Xrwokkens. Ilpenenbusiii 3akoH JleOasi-XIOKKens, BTOPOE M TpeTbe MPHUOIMKEHUS TEOpHH,
rpaduueckoe MpeaCTaBIeHHE ITUX 3aBUCUMOCTE.

1.2 PacTBOpHI AJIEKTPOIUTOB B IMHAMHUYECKUX YCIOBHUAX

[IpoBonHuKM nekTpudeckoro Toka I u Il pona, noHHAsA M 3JIEKTPOHHAS TPOBOIUMOCTD.
VY aenbHas, MOJISIpHAsl U 3KBUBAJCHTHAsI MIEKTPUYECKHE IPOBOAMMOCTH, B3aUMOCBS3b MEXIY
HAMH. 3aBUCUMOCTb YAECIbHOM W MOJISIDHOM DJIEKTPUYECKOW IPOBOJUMOCTEH  OT
KOHILIEHTpalluK, TEeMIIepaTypsl M MNpupoAsl pacTtBoputens. CKOpOCTp W MOABUKHOCTH
(abcomroTHAsE CKOPOCTh JBMIKEHHWS) MOHOB. 3aKOH HE3aBUCHMOTO JIBIDKCHHS HMOHOB (3aKOH
Konbpayma). IIpenensHbple MOISIpHBIE 3JIEKTPONPOBOAHOCTH MOHOB. DCTa(eTHBIH MEXaHU3M
MepeHoca 3JeKTPUYEecTBa MOHAMU THAPOKCOHMS W THIApoKcwia. Yucna mepeHoca HOHOB.
DNEeKTPONPOBOAHOCTh PACTBOPOB CHIIBHBIX JJIEKTPOJIUTOB, YPAaBHEHHE KOPHS KBaJIpAaTHOIO
(ypaBHenue Konbpaymia). [IpumeHeHHe TEOpUU CHUIBHBIX 3JEKTPOJIUTOB AJIsi OOBSICHEHHS
JIEKTPO(HOPETHUECKOTO U PENAKCALUOHHOTO 3()()EKTOB CHUKEHHUS HIIEKTPOIPOBOIHOCTH.
BinsiHue moneil BBICOKOM HANpPsHDKEHHOCTH M BBICOKOM 4YacTOTHI IEPEMEHHOIO TOKa Ha
AJIEKTPONPOBOIHOCTD pacTBOpOB. Metonuku U3MEpEHUS ANIEKTPOIPOBOJIHOCTH.
Kongykromerpruueckoe ompelneineHue CTEeNeHH M KOHCTAHThl  JUCCOLMALUU  CIIa0bIX
AJIEKTPOJIMTOB, TEIJIOTHI, OJHTponmuM u HHepruum ['ubGbOca mporecca AUCCOLUAINH,
PacTBOPUMOCTH MAJIOPACTBOPUMBIX COEAMHEHUH.

Pazgen 2. DnekTpoXxuMUYeCKHue CUCTEMBI (11ETTH )

2.1 ODAC u 2neKTpOoAHbBIE TOTEHINAIIBI



DneKTpoXuMHUEeCKUe cucTeMsl (1enu). Bo3HuKHOBEHNE ckavka NOTEHIMala Ha TPaHULEe
paznena mpoBogHukoB | u Il poma. JIBOWHON s1eKTpUYECKUM CIIOH. DIEKTPOXUMHYECKUN
MOTEHIMAJ, TalbBaHU-TIoTeHIMA1. OOpaTuMbIe IEKTPObl U 0OpATUMBIE HJIEKTPOXUMUYECKUE
nenu  (3NIEMEHThI). ONEKTPOJABMKYIIAas CWIa TajJbBaHUYECKOIO DJIEMEHTA, YCJIOBHBIN
AJICKTPOJIHBIN TOTEHIMAN (IMMOTEHIIMaa B BojgopoaHoi mkane). Ceszp DJ[C rampBaHHYECKOM
LIENU C 3JIEKTPOAHBIMU NoTeHImanaMu. [Ipasuiio 3HakoB 3/C U 3IEKTPOAHBIX TOTEHIIMAIIOB.
TepMonnHaMuyeckass TEOpHUs TalbBaHMYECKUX SBICHUW. BBIBOX M aHanu3 ypaBHEHMS
Hepncra, Boipaxkatoniero 3aBucumoctb DJIC raabBaHUUYECKOro 3JIEMEHTa OT aKTHUBHOCTEH
KOMITOHEHTOB AJIIEKTPOHOM peaKIuu. YpaBHeHue I'u606ca-I'enpMmroinsna I
AJEKTPOXUMHUUECKUX cucTeM. 3aBucumocTb JJIC rajgpBaHMuYECKOro 3JEMEHTa  OT
temneparypsl. Knaccugukanus 31eKTpoJoB: 3JIEKTPOAbl IEPBOr0 U BTOPOIO poja, ra3oBbIE,
OKHUCJINTEIbHO-BOCCTAHOBUTENIbHBIE. YpaBHEHHE HepHcTa [uisl moTeHLMana 3JIeKTPOI0B BCEX
BHJIOB.

2.2. 'anpBaHUYECKHUE IJIEMEHTHI

Tumnel rabBaHNYECKUX 3JEMEHTOB: XUMHUUECKUE, KOHIICHTPALIMOHHBIE, C TIEPEHOCOM, 0e3
nepenoca. J{nddy3noHHbIN MOTEHIIHAN, MEXaHIU3M BO3HUKHOBEHUS U METO/BI €r0 YCTPaHCHHS
(cBemeHuss K MUHHUMalIbHOW BenuuuHe). Mertomuka wusmepenus OJIC W AIEKTPOIHBIX
noTeHuuanos. IlpuMeHeHue MOTEHUMOMETPUM JJIs ONPENENICHUS TEPMOAMHAMUYECKUX
XapaKTePUCTUK XUMHUYECKHX PEaKLMW, NMPOTEKAIIMX B TaJIbBAHUYECKOM LENU, KOHCTaHT
XUMHAYECKOTO PABHOBECHS, aKTUBHOCTEH M KOA(P(HUIIMEHTOB aKTUBHOCTU AJIEKTPOIUTOB, pH
pacTBOpOB, NPOU3BEIEHUS PACTBOPUMOCTU MAJIOPACTBOPUMBIX COEAMHEHHH. XHMHUYECKHE
HCTOYHUKHU TOKA.

Pasznen 3. XuMuueckass KUHETUKA

3.1. ®opMmanbpHas KUHETHKA

TepMmonnHaMuyeckass BO3MOXHOCTb IIpoOlLlecca W €ro IpakTudeckas (KHHETHYecKas)
OCyIleCTBUMOCTb. [Ipeamer wu 3amauMm  XUMUYECKOM KUHETUKH. (OCHOBHBIE IOHSTHSA
(opManbHON KHHETHKH: CKOPOCTh XUMHUYECKON PEAKIIUU, MOJIEKYIISIPHOCTh, YACTHBIA U OOIINI
nopsAoK. OCHOBHOHM MOCTYyJaT XMMHUYECKOM KUHETHKH, KHHETHYECKOE YPaBHEHUE CKOPOCTH
peakuuu. KoHcTaHTa CKOPOCTH XMMMUECKON peaklU{, Pa3MEPHOCTb KOHCTAHTBI CKOPOCTH.
Mertoabl ompeneneHuss CKopocTeld Xumuueckux peakuuil. Ilpocteie (sneMeHTapHbIE) U
CIIO’)KHBIE peakiui. KnHeTnka npocThiX u (HOpMaIbHO MPOCTHIX OJHOCTOPOHHHX TOMOTEHHBIX
peaknuii. Peakuum mepBoro, BTOPOro M TpeThero mopsakoB. JuddepeHunanbHas u
UHTEerpanbHass (OpMbl KHHETUYECKUX ypaBHEHUM, KHHETUYeCKue Kpubble. JInHelHOe
IIPE/ICTABICHUE KHHETUYECKMX KPHUBBIX JUISI PEAKUUH pa3jM4YHBIX MOPSAKOB. Bpewms
nosiynpeBpaiienus. Peaknuu HyneBoro mnopsaka. Merton us0biTka (m3omsinuu) OcTBaibaa
OTIpeJIeJIEHUs] YaCTHBIX MOPSAAKOB IO COOTBETCTBYIOIIEMY peareHTy. [luddepeninuanbasie u
MHTErpajibHble METOJbl OMpEENICHUsl MOpAIKa peakiuu. Pa3nuune KOHIEHTPAIMOHHOTO M
BpeMEHHOro mnopsaakoB. CnoxHble peakuuu. [IpyHIMI — HE3aBUCHMMOIO  NPOTEKaHMS
AJIeMEHTapHbIX peakiuil. OOpaTumble UM MapajuleNbHbIE pPEaKIUM MEpPBOro MOpsAKa.
JuddepeHunanbHple  ypaBHEHHs,  ONMCHIBAIOIIME  CKOPOCTH — 3THUX  peakuuil, ux
uHTerpupoBanue. KunHernueckue KpuBble [UIsi KaXIOTO M3 pEarupyrollux BElIECTB.
[TocnenoBarenbHble peakuuu 1-ro mopsaka. Cucrema auddepeHIUaNnbHbIX YpaBHEHHIH,
OMMCHIBAIOUINX KHUHETHUKY IOCIEeAOBaTENbHBIX peakiuil. KuHermuyeckue ypaBHEHUS U
KMHETUYECKUE KPHUBBIE Ul BCEX YYaCTHMKOB peaklUH. BpeMs NOCTHXEHHS MaKCUMaJbHON
KOHILEHTPALlUl TNPOMEKYTOYHOIO BEIIECTBA. 3aBUCHUMOCTb MAaKCHUMAJIbHOW KOHLEHTpPALUU
MIPOMEXYTOUYHOTO BEIIECTBA OT COOTHOILIEHUS KOHCTAHT CKOPOCTEH OTHENbHBIX CTaauil
MIOCJIEA0BATENbHON  peakuuu. [IpuHIMD JUMUTHpYIOIIEW CTaauM TOCJIENI0BATEIbHON
XUMUYECKOM peakuuu. CTalMOHapHBIM PEKUM INPOTEKAHMS ITOCIIETOBATEIbHBIX PpPEaKIU.
MeToa KBa3uCTallMOHAPHBIX KOHIIEHTpALUi, 00JacTh MpUMeHeH!s. BnusHue TemmnepaTypbl Ha
CKOPOCTb XHMHYECKOW peakuuu, npubmmkeHHoe mpaBwio Baut-T'odpda. VYpaBuenue
Appennyca B tudepeHanbHol 1 UHTerpanbHoi popme. DddekTuBHaAsS SHEPrUus aKTUBALUU
U TPEIIKCIOHEHIIUAIbHBIA MHOXHUTENb, METOJbl X ONPENENICHUS W3 IKCIEPUMEHTAIbHBIX
JTAHHBIX.

3.2. Teopun XUMHUYECKON KUHETHKH.

Teopust aktuBHbIX (OuHapHBIX) coyaapeHud (TAC). CkopocTh peakiuu Kak YHCIo
CTOJKHOBEHMI aKTHBHBIX MOJIEKY]1 B eAuHMLY BpeMeHu. KoHcranTa ckopoctu
OuMoIeKyIsIpHOM peakuuu. DU3MUECKUI CMBICT MPEIIKCIOHEHIUATBHOTO MHOXHTENS U
SHEPIMM aKTUBAIlMM B pPaMKaXx TEOpPUU aKTUBHBIX coynapenuit. Crepuueckuil (akrop,
HEOOXOAMMOCTb €ro BBEIECHUS B KHHETMUYECKOE YpaBHEHHE peakuuu. JlocTomHCTBa U



HEJOCTAaTKM TEOPUM AaKTUBHBIX COyJapeHuid. MeXaHn3M MOHOMOJIEKYJISIPHBIX Ta30BbIX
peakuuii B pamkax TAC, cxema Jlunaemana. McTonkoBaHuE NPUYMH MU3MEHEHUS IOpsIKa
MOHOMOJIEKYJISIPHOM peaKkuu IPY U3MEHEHHUH J1aBJICHHUSL.

Teopust mepexomgHoro cocrosiuust (aktuBupoBaHHoro komruiekca) (TIIC wmmu TAK).
OcnoBubie nonoxxkenus: TIIC, kunernueckas cxema peakiuu. [[oBepXHOCTh MOTEHIHAIBHOMN
SHEPruM, KOOpJAMHATa pPeaklUy, MyTh peaklu. AKTUBUPOBAaHHBIA KOMIUIEKC U €ro CBOICTBa,
WUCTUHHAs 3Heprus akTtuBauuu. CKOPOCTh pEaklUH — CKOPOCTh paclaia aKTUBUPOBAHHOTO
KOMIUIEKCa  (CKOpOCTH ~ €ro  MPOXOXKIEHUS  4Yepe3  MOTCHIMANbHBIA  Oapbep).
KBasutepmoaunamuueckas ¢opma ypaBHeHus TIIC, sHTanmpmus W SHTPONHUS aKTUBALUH,
TPAaHCMHCCUOHHBIH KO3 ¢unuent. CBA3b OSHTAIBIUU  aKTHBAIMU €  3(PPEKTUBHON
(3KCIepUMEHTAJIbHOI ) SHEPTUEil aKTHUBAIIH.

3.3. ®OTOXUMHUYECKUE U IICITHBIC PEAKITHHI

@DOTOXMMHUYECKUE PpPEeaKlUH, MEPBHUYHbIE U BTOPUYHBbIE (OTOXHUMHUYECKHUE MPOLECCHI.
@otogucconmanuss ¥ poronu3. Dorodpusmueckue (I€3aKTUBAIMOHHBIE) MPOLECCH MPU
MOTJIONICHUM M3JyueHus. 3akoHbl ¢otoxumuu: ['porryca-Ipenepa u OiHmreina-1lITapka.
KBanToBbIii Bbixoa. KuHeTtnka mpoieccoB, MPOUCXOASIIUX C ydacTHeM (OTOBO30YKIECHHBIX
Mouekyn. Cencubunuzaropsl, CeHCHOUIM3upoBaHHble (poToxumMuueckue peakuu. OCHOBHBIE
pa3nuuus peakuuid ¢ GOTOXUMHUECKUM U TEPMUUYECKHM MHHLIUUpOoBaHHEM. DoToXuMUYecKne
poreccsl B atmocdepe, HOTOCHHTES.

[ennble peakumu. Ilpumepbl peaknuii, NPOTEKAOMMX [0 LEMHOMY MEXaHU3MY.
OCOOCHHOCTH M OCHOBHBIE CTaJHMH IICTTHBIX peakmuid. MeXaHU3Mbl 3apOKICHUS, Pa3BUTHS U
oOpwiBa 1erield. JIMHEWHBIH W KBaJpaTUYHBIM OOPBIB Ieneld. 3BEHO IeNH, JJIMHA IICIH.
HepasBeTBieHHble U pa3BETBICHHbIE IIeNHbIE peakuy. KuHeTnka Hepa3BeTBIEHHBIX LEMHBIX
peakuuii. Ctaguu pa3BeTBICHHOW LIEMTHON peakuuu. BeposTHOCTH 0OpbIBa U pa3BETBICHUS
uenu. Pa3BuTue pa3BETBIEHHBIX LENHBIX peakUuid BO BpPEMEHH, CTAalMOHAPHBIA U
HECTAlMOHAPHBIM PEXHUMBbI TeueHUsl peakuuu. lIpenenpHble sABJIEHHS B Pa3BETBIEHHBIX
peakuusx. HwkHuii ¥ BepXHMH mpefesbl BOCIUIAMEHEHUs (B3pbIBA) LENHOM pPEaKIMH.
[TonyocTpoB BoCILIaMEHEHUS.

Pa3nen 4. Karanus

['omoreHHslii UM rereporeHHbll Kataiu3. ABTOKartain3. OCHOBHBIE 3aKOHOMEPHOCTHU
KaTaJUTUYECKUX peakuuil. BausHue karanuzaTopa Ha TEPMOJUHAMHYECKHE M KMHETUYECKUE
XapaKTePUCTHKN  XMMHUYECKUX  peakuuid. CeneKTUBHOCTb  JEHWCTBUS  KaTajau3aropa.
Karanutnueckas akTUBHOCTb, y/€JIbHAs KaTaJUTHUECKas aKTUBHOCTb. ['OMOTEHHBIN KaTanus.
CnuTHBIN U pa3JeNbHBII MEXaHU3MBbl KaTaJUTHUECKUX PEaKLUi, SJHEPreTUYECKHE JuarpamMmbl
B3aUMOJICHCTBUSL pPEAreHToB C KaTtanu3aTtopoM. OOmuid u crnenupuyecKuii KHCIOTHO-
OCHOBHBII KaTanmu3. O¢ddekTuBHas KOHCTaHTa CKOPOCTH pEaKlUu, KaTalu3upyeMoi
BELIECTBAMHM C KHUCJIOTHO-OCHOBHBIMHU CBoiicTBamH. KaTaiuTuyeckue KOHCTaHTBI CKOPOCTH
peakuuu. I'ereporenssiii karaan3. CKOpOCTb Ie€TEPOr€HHO-KAaTAIUTUYECKOW peakuuu. Tumbl
reTepOreHHbIX KaTalM3aToOpoB. 3aKOH JEHCTBYIOIIMX MoBepxHocTed. Ponb angcopbumu B
reTeporeHHoM  npouecce. KHHETMKa  IreTeporeHHO-KaTaIUTHYECKUX  peakuuil, He
JTUMUTHPYEMbIX Aud¢y3ueil. OTpaBieHHe KaTalu3aTOPOB.

4. O0beM yueOHOM TUCIUNJIMHBI

Bun yuebHoit paboTsl 3E Axan. 4.
OO6m1ast Tpy10€MKOCTh TACIIUTIITAHBI 5,0 180
KonraktHas abora -
ayIUTOPHBbIE b 178 64

3aHATHUSA:
Jlexmmn 0,89 32
[Ipaktuueckue 3anstus (113) 0,89 32
Jlaboparophsie padotsr (JIP) - -
CamocTosiTeibHas padoTa 2,22 80
KoHTakTHasi caMoCTOsITebHAsE paboTa 922 -
CaMOCTOATEIIbHOE U3yUCHHUE PA3IeI0B JUCIIUILIHHBI ' 80

Bujabl koHTpOIN:




JK3aMeH 1 36
KonraktHas paboTta — mpomMeKyTouHast aTTeCTalus 1 0,4
[TonroroBka k 3K3aMeHy. 35,6
Buja HTOroBOro KOHTpOJIS: IK3aMeH
Bun yuebnoit pabotbl IE Acrp. u.
OO6m1ast Tpy10€MKOCTh JTACIIUTLITAHBI 50 135
KonrakrHas abora -
ayIUTOPHBbIE b 178 48
3aHATHSA:
Jlexuuun 0,89 24
[paktuueckue 3anstus (113) 0,89 24
Jlabopatopusie padotsr (JIP) - -
CamocrosiTeqibHasi padoTa 2,22 60
KonrakTHas camocTosiTenbHast pabota 222 -
CaMocTosTebHOE U3yUeHHE Pa3AeTIOB TUCITUILTHHBI ’ 60
Buabl koHTpOJIA:
JK3aMeH 1 27
KonTakTHas paboTa — mpoMexyTOoUHas aTTeCTAIHS 1 0,3
[ToaroroBka k 3K3aMeHy. 26,7
Bua nToroBoro KOHTpoJIs: JK3aMeH

AHHOTAIUS y4eOHOH MPOrpaMMbl THCIHUTITHHBI

«XuMHYeCcKasi KHHETUKA KOPPO3HOHHBIX npouecco» (b1.B.J1B.03.02)

1. Lenp AUMCHMIUIMHBI — OBJQJETh 3HAHUSAMU OO0 OCHOBHBIX KHHETHYECKHX
3aKOHOMCPHOCTAX TIPOTCKAHUA XHUMHUUYCCKHUX TIPOLUECCOB, IMYTAX BbIABJICHUA MCTOHOB,
MO3BOJISIIOIINX YCTaHABIUBAThH MPUPOAY CKOPOCTh-OMPEAETSIONIeH CTaluu U eNaTh BHIBOABI O
BO3MOXXHOM MECXAaHU3ME PCAKIIMU, TIOHUMATH POJIb KaTajan3a JJIsd XUMHAYECKON TEXHOIOTHH.

2. B pe3yabTaTe u3y4eHusi AUCHUILINHBI CTYIEHT 10JI3KEH::

Obnadams cnenyronmu npodeccruonansubiMu (I1K) komneTeHmsamu:

CIIOCOOHOCTBIO IIaHUPOBATh U MPOBOJUTDH (1)I/ISI/I‘ICCKI/IG U XUMHUYCCKUC OKCIICPUMCHTHI,
MPOBOANTH 00paOOTKY MX PE3yIbTAaTOB W OILIEHWBATh MOTPEIIHOCTH, BBIIBUTaTh TUIOTE3BI U
YCTaHaBJIMBAThL I'PaHUIBI UX NPUMCHCHHA, IPUMCHATL MCTOAbI MAaTCMAaTU4YCCKOI'0 aHaJIM3a U
MOJICTTUPOBAHHSI, TEOPETUIECKOTO U IKCIIepUMeHTaIbHOTO HccaenoBanus (ITK-16);

TOTOBHOCTBKO HCIIOJB30BATh 3HAHUA OCHOBHBIX (1)I/131/I‘~IGCKI/IX TGOpI/Iﬁ AJid pCUHICHUSA

BO3ZHUKAIOMIMX (U3MUYECKUX 337ad, CaMOCTOSITENIbHOTO MPHOOpeTeHUs] (PU3NYECKUX 3HAHHIA,

JUIs TIOHUMaHUSl IPUHLUIIOB paOOThl MPUOOPOB M yCTPOWCTB, B TOM YHCJI€ BBIXOASIIUX 32

Ipe/eibl KOMIETEHTHOCTH KOHKpeTHOro Hanpasienus (I1K-19).

3namo:

OCHOBHBIC KHHCTUYCCKHNE 3aKOHOMECPHOCTH IMTPOTCKAHUA XUMHYCCKUX peaKHHﬁ;

TEOPUU XMMHUYECKOW KUHETUKH, ITyTH TEOPETUYECKOr0 pacyeTa CKOPOCTEH XUMUYECKHUX
peaKHI/Iﬁ " OTpaHUYCHUA B IPUMEHUMOCTHU paCYC€THBIX METOAOB,

OCHOBBI TEOPHUH (POTOXUMHIECKUX u IIETTHBIX peakIui,
peakuuii B pacTBOpax.0COOEHHOCTH UX CTAJAMMHOTO TMPOTEKAHUS U YCIOBUS
OCYILIECTBJICHHUS;

OCHOBHBIC YEpPThl TOMOTEHHOTO U TE€TEPOT€HHOTO KaTalan3a, MPUYHUHBI YCKOPSHUS

XUMHUYECKOTO MpoIlecca B MPUCYTCTBUH KaTaau3aropa.
Ymems:

MPUMEHATh TEOPETUYECKHE 3HAHMUS W OSKCIEPUMEHTAIbHBIE METOJIb HCCIEAOBAHUS
(GU3UYECKON XUMHUHU [IJI1 PEIICHHS BOIMPOCOB, BO3HUKAIOIIMX TMPH H3YyYEHUU KHUHETHUKH
XUMHYECKUX PEaKIIMil;

HaxOJUTh CKOPOCTh M YCTaHABIMBATH MOPSIIOK XUMUYECKON peaKIuu;



IIPOBOAUTH AHAJIN3 U KPUTHUYECKH OLIEHUBATh MOJyYEHHBIE SKCIIEPUMEHTAIILHBIE TAHHBIE,

000011aTh 1 JenaTh 000CHOBAaHHBIE BHIBOIBI Ha 0a3e MPOBEAEHHBIX OIMBITOB.
Braoemy:

3HAaHUSIMH OCHOBHBIX 3aKOHOB XMMHYECKOM KHMHETHKH, BIUSHHS PAa3IUYHBIX (PAKTOPOB
(Temreparypsl, AaBJIE€HUs, KaTaIu3aTopa) Ha CKOPOCTh XUMHUYECKON PEAKIUH.

KOMILIEKCOM METO/I0B OIPEAEICHHs TOPAKA U CKOPOCTH PEAKIINH;

MOJXOAAaMHU JJIsl YCTAHOBJICHUS JIMMUTHUPYIOLIEH CTaAuM U MEXaHM3Ma U3ydaeMoi
XUMUYECKON peakiuH.

3. Kpartkoe conep:xkanue

aucuuminabiPasnen 1. Xumuueckas

knHeTHKa DopmaibHas KHHETHKA

CKOopoCcTh XMMHUYECKOW pEeaklMM, KOHCTAHTa CKOPOCTH, MOPSAOK U MOJIEKYJISIPHOCTb
peakuuu. Kunernka HeoOpaTuMbIX peakuuil 1-ro, 2-ro, 3-ro0 M HYJIEBOI'O IOPSJIKOB.
JuddepeHunanbable 1 MHTETPAIbHBIE METOABI OnpeeNeHus mnopsaka peakiuu. CloxkHbIe
peakuuu. [IpyHIMO HE3aBUCHMMOIO MpPOTEKaHWsl SJEMEHTapHbIX peakiuid. OOpaTumble,
napajuleJibHble M IocieAoBarelbHble peakuuu 1-ro nopsaka. [lpuHuun aumuTHpyromen
CTaJuM  IIOCIEJOBATEJbHOM  XMMHUYECKOHM  peakumud. Merox  KBa3UCTALMOHAPHBIX
KOHIIGHTpalui, 001acTb MNpUMEHEHHUs. BiusHue TemmepaTypsl Ha CKOPOCTh PpEaKIuH,
npubmmkeHnHoe mpaswio Baut-I'opda. VYpaBuenne Appenuyca, auddepeHnnanbHas u
UHTETpaJbHbIe (OPMBI ypaBHEHHs. OKCIIOHCHUUANbHAs ¢opMa ypaBHEHHS AppeHHyca.
DOHeprust akTUBALUK U MPEA3KCIIOHEHIIUAIbHBI MHOXKUTEb.

1.2 Teopun XUMHUYECKOH KHHETHKH

Teopun XUMHUYECKOW KMHETUKH: TEOPHSI aKTUBHBIX COYAAPEHUIN U TEOPHs MEPEXOJHOrO
coctossHust TIIC (akTuBHpoBaHHOro Komiuiekca). OcHoBHble mnonoxeHuss TAC, mMexaHusM
akTuBanuu MoJsiekys. KoHcranta ckopoctu OuMonexkynsipHoOM peakiuuu. OU3NYECKUN CMBICT
IPEIPKCIIOHEHIIUAIBHOTO MHOXHTENS M SHEPruM akTHBAallMM B paMKaxX TEOPUH aKTHBHBIX
coynapenuii. Crepuueckuii ¢GakTop, HEOOXOJUMOCTH €ro BBEACHUS B KHHETHYECKOE
ypaBHEHHME peakuuu. JJOCTOMHCTBAa U HEIOCTaTKU TEOPUM aKTUBHBIX COyJIapeHui. MexaHu3m
MOHOMOJIEKYJISIDHBIX Ta30BbIX peakiuii B pamkax TAC. Cxema Jlunnemana. Teopus
nepexogaHoro cocrosiHus (akruBupoanHoro kommiekca) (TIIC umu TAK). OcHoBHbIE
nosnioxkeHusa TIIC, xuHeTmyeckass cxema peakiuu. AKTUBUPOBAHHBIM KOMIUIEKC U  €ro
cBoiicTBa. I[loBepxHOCTh moTeHIMaIbHON 5Hepruu. Koopaumnarta peakuuu, npoduiab MyTu
peakuuu, OHHEeprusi AakTUBAalMU. OHTAIbMS M OHTPOINHUS aKTUBalMu. VcronkoBaHue
MPEIIKCIIOHEHIIMAIBHOTO MHOXUTENE W CTepUYecKoro (axkropa B paMKaXx TEOpHH
MIEPEXO/THOTO COCTOSIHUS. JIoCTOMHCTBA U HEAOCTATKU TEOPHUH.

1.3 ®oToxuMHYECKHE PEAKITHH

@OoTOXMMHUYECKHE peakuh. XuUMHYecKue Hu (QoTopu3MuecKue CTaauH, BTOPUYHBIE
npoueccel. Kuneruka doroxumuueckux peakiuil. CeHCMOMIM3UpOBaHHbBIE (HOTOXUMHUYECKHE
peaxkuuu.

1.4 TlenubIe peakiuu

llenHble  peakuuu, MEXaHU3MBbl  3apOXKICHHSA, pa3BUTHS U OOpbIBA  LEMH.
HepasBeTBineHHble U pa3BEeTBIEHHBIE II€MHbIE peakuuu. BeposTHOCTHass  Teopus
pa3BeTBIEHHBIX peakuuil. [IpenenpHble sABIEHUSA B LEMHBIX PEAKIUAX, HWKHUHA M BEPXHUU
peiesbl BOCIIAMEHEHUSI.

1.5 Kunetnka peaxiuii B pacTBopax

OcoOeHHOCTH TIPOTEKaHMsI XMMHUYECKHX peakuuid B pacTtBopax. Knetounsiid sddexr.
Kunernueckass cxema mnpoTekaHus OUMOJIEKYISIpHOM peakuuu B pactBope. IlpenenbHbie
cllyyal TpOTEKaHUs peakiuu. beicTpble  (AUPPY3MOHHO-KOHTPOJIUPYEMBIE) PEAKIHH,
mudGy3nOHHBIN Tpeled KOHCTaHThl CKOPOCTH peakuuu. YpaBHeHue bpencrena-breppyma.
KuneTnka MOHHBIX peakuuii B pacTBOpax. BiMsHHMe MOHHOM CHJIBI pacTBOpa Ha CKOPOCTh
peaknuii ¢ ydacTueM HOHOB. MakpokuHeTuka. Ponb nuddy3un B KMHETHKE TeTepOreHHbIX
peakuuil. PaznuuHbple peXUMbl NPOTEKAaHUS peakIUil (BHEUIHSAS KHUHETHYecKas 00J1acTh;
00J1acTH BHEIIHEN 1 BHyTpeHHel auddys3un).

Paznen 2. Karanu3

2.1 OcHOBHBIE 3aKOHOMEPHOCTH KaTATUTHYECKUX PEaKITHii

OcHOBHbIE 3aKOHOMEPHOCTH KaTaJIUTUYECKUX peakuuid. BnusHue karanuzatopa Ha
TEPMOAVMHAMMUYECKHE M KMHETHYECKHE IapaMeTpbl peakuuu. CeleKTUBHOCTb KaTalu3aTopa,
KaTaJIMTUYECKasi aKTUBHOCTb.

2.2 T'oMOTeHHBIN KaTanu3



CnuTHBI U pa3fenbHbId MEXAaHU3Mbl KaTaJTUTUYECKOTO JACHCTBHS. DHEPreTUUYECKHUE
aUarpaMmbl  B3aUMOJCHUCTBHSI pEareHToB ¢ Karanu3aTtopoMm. OOmmit u crnenuduyueckuit

KHCIIOTHO-OCHOBHOM  Kataym3.  Karanu3 ~ KOMIUIEKCaMM ~ NEPEXONHBIX  METaJUIOB.
DepMEHTATUBHBIN KaTaIus3.

2.3 T'eTeporeHHBbIN KaTanus.

'ereporeHHslii KaTanu3, ero OOLIME 3aKOHOMEPHOCTH. AJCOpOIMS Kak CTaius

reTepOreHHOro0 Karaju3a. THIBl TeTepOreHHBIX KaTaau3aTOpOB.
noBepxHocTel. KuHeTrka reTeporeHHbIX peaKkui.

4. O0beM yueOHOI JMCIUITHHbI

Bun yuebnoit paboTsl 3E Akan. 4.
OO6m1ast Tpy10€MKOCTh JTACIIUTLITAHBI 50 180
KonrTakTHas abora -
ayIUTOPHBbIE b 178 64

3aHATHSA:
Jlexrun 0,89 32
[pakTuueckue 3ansatus (113) 0,89 32
Jlaboparopusie padotsr (JIP) - -
CamocrosiTeibHas padoTa 2,22 80
KonraktHas camocrostenbHas padboTa 599 -
CaMocTosTebHOE U3ydeHHE Pa3AeTIOB TUCITUILTHHBI ' 80
Buabl koHTpOJIS:
JK3aMeH 1 36
KonTakTHas paboTa — mpoMexyTouHas aTTecTarys 1 0,4
[MoaroroBka K SK3aMeHy. 35,6
Buja HTOroBOro KOHTpOJIS: IK3aMeH

Bun yuebHoi paboTbl 3E Actp. u.
OO6m1ast Tpy10€MKOCTh JTACIIUTLITAHBI 5,0 135
KonrakTtHas abora -
ayIUTOPHBbIE b 178 48

3aHATHA:
Jlexmun 0,89 24
[IpaxTuueckue 3anstus (113) 0,89 24
Jlaboparopusie padotsr (JIP) - -
CamocrosiTeibHas padora 2,22 60
KonraktHas camocTostenbpHas padboTa 599 -
CaMocTOosTENhHOE H3yUEHUE PA3/IeNIOB JUCIIUILIAHEI ’ 60
Buasl konTpOJIA:
JK3aMeH 1 27
KonrakTtHast paboTta — MpoMeKyTouHast aTTeCTalus 1 0,3
[ToaroroBka K 3K3aMeHy. 26,7
Bujx uTOrOoBOro KOHTpOIA: JK3aMeH

3aKkOH JIEHCTBYIOLIUX

AHHOTanus padoyeil MPporpaMMbl IUCIUIIIAHbBI
«lomosiHuTenbHbIE r1aBbl pusuku» (b.1.B.J(B.04.01)

HuctunnuHa «JlomomHUTENbHBIE THaBbl (DU3WKH» OTHOCUTCA K 0a30BOM dYacTH
o0s3aTenbHBIX auciuiuiuH  yyeOHoro rtuiana (b1.B.JIB.04.01). IIporpamMma AMCHUIUIMHBI
MpeArnoaraeT, 4To 00yJaromuecs WMEIT TEOPETHYECKYI0 U TPAKTUYECKYIO TMOATOTOBKY B
paMKax IIKOJIBHON MporpamMMbl o (PU3UKe U MaTeMaTHKe.

1. Heab AUCUMIVIMHBI — TPUOOPETEHHE CTYAEHTAaMHU 3HAHWW 110 OCHOBHBIM
pasnenam (GU3UKH U YMEHHUIO IPUMEHSTh UX B IPYTHMX €CTECTBEHHOHAYYHBIX JUCIUIUIMHAX.

3anaveil TUCIUTIIMHBI, PEIICHHE KOTOPOH 0O0eCreuynBaeT JOCTHKCHHE IIEIH, SBIISTIOTCS:



(dhopMupoBaHHE TPEACTABICHUI 00 OCHOBHBIX (M3MYECKUX 3aKOHAX MPHUPOJLI U METOJax
TEOPETUYECKUX HCCICAOBAHUNA PA3NMYHBIX (PU3MYECKUX SBICHHWH, a Takke JaTh
MIPE/ICTAaBICHHS O COBPEMEHHBIX 3KCIIEPUMEHTAIIbHBIX METOJaX UCCIIEJOBAHMUS.

Kypc «JlononmnutensbHble rnaBbl (Qu3uku» uyumrtaercs B 4 cemectpe. Koutpoins
YCIIEBAEMOCTH CTYJICHTOB BEIETCSI 110 MPUHITON B YHUBEPCUTETE PEUTHHIOBOM CUCTEME.

Wzyuenmne kypca «/lomonHUTENbHBIE TJaBbD» MpPHU MOATOTOBKE CHEIHMAIMCTOB I10
HarnpasieHuto noAaroroBku 18.03.01 Xumuyeckas texnonorus, [Ipoduns moaroToBku —
«TexHonoruss 3amUTBl OT KOPPO3UM» HANPABICHO HA NPUOOpETEHHE CIEAYIOLIUX
npodeccuonanbHbIX (ITK) KomMmeTeHnii:

— IUIAHUPOBATh U MPOBOJAUTH (PU3UUECKHE M XMMHUYECKHUE SKCIIEPUMEHTHI, MPOBOIAUTH
00pabOTKy HX pe3yJlbTaTOB W OICHWBATh IOTPEIIHOCTH, BBIABUTATh THUNOTE3Bl U
YCTaHABIIMBATh T'PAHUIBl UX MPUMEHEHHUS, IPUMEHSATh METOJbl MaTEMAaTHUYECKOTO aHaau3a U
MOJICTTUPOBAHMsI, TECOPETUIECKOTO U dKCIIepUMeHTaIbHOro uccienopanus (I1K-16)

— TOTOBHOCTb HCIIOJIb30BaTh 3HAHUSA OCHOBHBIX (DU3MYECKHX TEOpHHl ISl pelIeHUs
BO3HUKAIOMINUX (U3UUECKUX 3a/1a4, CAMOCTOSITEIBLHOTO MpHOOpeTeHus: (U3NYECKUX 3HAHMU,
JUI TIOHUMaHUSl MPUHLIUIIOB paboThl MPUOOPOB M YCTPOMCTB, B TOM YHCIE BBIXOISIIHUX 32
pe/esibl KOMIICTEHTHOCTH KOHKpeTHOro Hanpasienus (ITK-19)

2. B pe3yabTaTte u3yYyeHHs AUCHUILUIHHBI CTY/IEHT 0aKaJIaBpUaTa 10JI/KeH:

3namy:

- (dbu3nyecKre OCHOBbI MEXaHUKHU, (PU3UKH KOJIEOAHWI U BOJIH, DJIEKTPUYECTBA U
MarHeTH3Ma, JJIEKTPOJUHAMUKH, CTATUCTHYECKONH (M3UKHA M TEPMOAMHAMHKH, KBAaHTOBOU
¢bu3uky; cMmbica (QyHAAMEHTaIbHBIX (PU3NYECKUX 3aKOHOB, MPUHIUIIOB U MOCTYJIATOB; MX
(OpMYITHPOBKH M TPAHUIBI IPUMEHUMOCTH; CBSI3b HIMPOKOTO Kpyra (PU3HUYECKUX SBICHHUN C
(GbyHIaMeHTaIbHBIMU IPUHIIUIIAMHY U 3aKOHAMU (PU3UKU; OCHOBHBIE METO/IbI PEIICHUS 3a7a4
[0 ONHCAaHUIO (U3NYECKUX SIBICHUH, METOIbl OO0pabOTKH pe3yiIbTaTOB (PHUIUIECKOTO
IKCIIEPUMEHTA.

Ymems:

- MPUMEHITh  TEOPETHYECKHWE 3HAHMS M OKCIIEPUMEHTAIbHBIE  METObI
WCCIIC/IOBAHMSI TIPM  PEUICHHH NPOPECCHOHATBHBIX  3a/a4; IMPOBOAWUTH  PACUETHI,
OCYILIECTBIATh aHAIM3 U Ha OCHOBE ATOTrO JieJaTh 0OOCHOBAaHHBIC BHIBOJIbI; aHATU3UPOBATH
pe3ynbTaThl HaOMIOJEHUM M SKCIEPUMEHTOB C IPUMEHEHHUEM OCHOBHBIX 3aKOHOB U
IPUHIUIOB (U3MKK; OINpeNeNiaTh XapakTep (QHU3UYECKUX IPOLECCOB IO KOMILIEKCY
OKCIIEPUMEHTAIbHOW HMH(pOPMAIMK TIPH TOMOIIM TrpaduKoB, TaOIUIl W YpaBHEHUIA,
NPEJCTaBIATh 0OpabOTAHHYIO SKCIEPUMEHTAIBHYI0 M TEOPETHUECKYI0 HH(OpMAIUI0 B
YCTHOM W TIUCbMEHHOW (opme, B TOM 4YHCIE€ C HCHOJb30BAHUEM COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHOJIOTHI

Braoemy:

- HaBbIKaMH pabOTBl € LIMPOKMM KpPYroM (U3MYECKMX NpuUOOpOB H
o0opy/noBaHus; HaBbIKaMU OOOCHOBaHUS CBOMX CYXIEHHMM M BbIOOpa Merona
HCCIIEIOBaHMsI; CII0OcOOaMU MOMCKA U aHATN3a HAyYHO-TEXHUYECKOI TUTepaTyphbl.

3. Kpartkoe conepxxanue IuCHUNIMHBI.
Paznea 1. DiieMeHTbI KBAHTOBOM CTATHCTUKH.

1.1. ONeMeHTbl  KBaHTOBOM  craTucTMkH. KBaHTOBas cucrema U3
OJIMHAKOBBIX 4YacTHL. [[pMHINI TOXKIECTBEHHOCTH OJMHAKOBBIX YacTULl. CUMMETPUYHBIE U
HECUMMETpPUYHbIE BOJHOBbIE (DYHKLMH, OIHUCHIBAIOIINE COCTOSHUS TOXKJIECTBEHHBIX
MHUKpPOYaCTHL.

1.2. bozower u ¢epmuonbl. Ilpuamun Ilaymu. KBaHTOBBIE cTaTHCTHYECKHE
pacnpenenenus boze-Oitnmrelina u @epmu- lupaka. BeIpoKIeHHBIN 3JIEKTPOHHBIN ra3 B
KpucTamiax (MeTauIbl).

Pa3znen 2. MeTaiibl, THYJIEKTPUKH U MOJYNPOBOAHUKH ¢ TOYKH 3PEeHHs] 30HHOM
TeopuH

2.1. DHeprerudeckue 30HbI: cratuctuka ®epmu-Iupaka, sHeprus epmu. DIEKTPOH
B MEPUOANIECKOM TI0JIe KpucTauia: dppeKkTuBHAST Macca JIEKTPOHA.

Pa3nen 3. DjemeHTHl PU3UKHU TBEPAOTO Teia.



3.1. ®wusmka TBEPHOro Tema (DTT):
TUCLUUIUIMHAME, O0BEKThl M3y4eHHs, KPYT pemaeMbix 3aaad. CBs3b ¢ Kpuctawiorpaduei,

KPUCTAIIOPUZUKON U KPUCTATITIOXUMHECH.

3.2.  KonnencuposanHoe cocrostuue. [logxon k onucanuto TBEPABIX Tesl. CTpyKTypa

orpeeNieHue,

KkpuctamioB. CUMMeTpus ¥ (pU3NYECKUe CBOMCTBA KPUCTAILIOB.
3.3. Tumbl KpHCTAIMUECKUX CTPYKTYp (0OImas XapaKTepHCTUKA).

YIaKOBKU: KyOWueckas U TeKcaroHalibHas (Ha KkadecTBeHHOM YypoBHe). [lonsitue o

CBiI3b C

CBEPXMPOBOAUMOCTH (KBAHTOBBIE MPEACTABICHUS HA KAYECTBEHHOM YPOBHE).

4. O0beM yueOHO# JUCIHIJIMHBI

Bun yaeOHOI paboThI B B
3aYETHBIX aKajeMm.
eIMHHIIAX qacax

OO01mmas Tpy10eMKOCTh TUCITUTUTHHBI 3 108
KonTakTHasi padoTa — ayITMTOPHbIE 3aHATHS 0,8 32
Jlexun 0,4 16
[IpakTuueckue 3aHATUA 0,4 16
JlaGopaTopHbie paboThI - -
CamocTrosiTeqbHasi padora 1,2 40
KonTakTHas camocrositenbpHas padora - -
CamocTosTeIbHOE U3yUEHUE PA3EIIOB JUCHUIIINHBI 1,2 40
Buabl koHTpOJIA:
IK3aMeH 1 36
KonTtakTHas paboTa — MPOMEKYTOUHAs ATTECTALUS . -
IlonroroBka K 3K3aMeHYy 36
Bux MTOroOBOro0 KOHTPOJIS: IK3aMeH

Bun yuebHoit paboThl B B
3aYETHBIX aCTpOH.
SIMHUTIAX Jacax

OO011ast TPYA0EMKOCTh IUCIUIITUHBI 3 81
KonTakTHas padoTra — ayiuTOpPHbIE 3aHATHSA: 0,8 24
Jlexnun 0,4 12
[TpakTHyeckue 3aHATUS 0,4 12
JlaGopaTopHbie pabOThI - -
CamocrosiTesibHas padoTa 1,2 30
KonTakTHas camocTrosTensHas padora - -
CamocTosiTeTbHOE U3yUEHUE PA3/IEIIOB TUCITUTITNHBI 1,2 30
Buasbl koHTpOJIA:
JK3aMeH 1 24
KonTakTHas paboTa — mMpOMeKyTOYHAsT aTTECTALUS . -




[ToaroroBka K 3K3aMeHy 24

Bujg uTOroBoro KOHTPOJIA: IK3aMCH

AHHOTAIMS y4eOHO# MPOrpaMMbl THCHHILTHHBI
«Snepuas ¢pusuka» ( 5.1.B./1B.04.02)

Llenu 1 3a7a4u AUCHUTUTMHBI

Llenpl0 QUCHMIUIMHBL SBISETCA MPHOOPETEHUE CTYIEHTAMHU 3HAHUH 10 OCHOBHBIM
pazzienaM GU3NKUA U YMEHUIO IPUMEHSTh UX B IPYTUX €CTECTBEHHOHAYYHBIX JUCIUILTNHAX.

OCHOBHBIMHU 33JauaMH JUCHUIUIMHBI, PEUICHHE KOTOPBIX O0ECIEUMBACT JOCTHKCHHE
HeNM, SBJSIOTCS: (OPMUPOBAHUE TPEJCTABICHUII 00 OCHOBHBIX (DU3MYECKHX 3aKOHAX
OPUPOIBl M METOAAaX TEOPETHUYECKUX HMCCICIOBAHMNA DPA3UYHBIX (PU3MUYECKUX SIBICHUH, a
TaKOKe J1aTh MPEACTABICHUS O COBPEMEHHBIX 3KCIIEPUMEHTAIBHBIX METOAAX HCCIICAOBAHNUS.

TpeboBaHus K pe3ynbTaTaM OCBOSHHS IUCIUILTIHBI

N3ydenue Kypca ciocoO0CTBYeT MpHOOPETEHHUIO CIAECTYIOMINX KOMITCTESHIIHHI:

[InanupoBaTh M MPOBOIUTH (U3MUECKHE SKCIICPUMEHTHI, MPOBOJUTH 00pabOTKY HX
PE3YJIbTaTOB U OLCHUBATH MOTPEIIHOCTH, BBIABUIATh TUIIOTE3bl M YCTAHABIMBATH TPAHUILIBI UX
npumenenuns (ITK-16).

["'0TOBHOCTB MCIIONIB30BaTh 3HAHUSI OCHOBHBIX (PU3NYECKHUX TEOPUH IS peILICHHSI
BO3HHMKAIOMINX (PU3MUYECKHX 33124, CAMOCTOSATEIILHOTO TPUOOpETeHUS (PU3NIEeCKUX 3HAHUM,
IUTs1 TOHUMAHUS TPUHIUIIOB paOOTHI IPUOOPOB M YCTPOHCTB, B TO YHCIIE BHIXOASAIINX 32
npeJieibl KOMIIETeHTHOCTH KOHKpeTHoro Hampasienus (I[1K-19).

B pesynbraTe nzydeHus JUCHUIUTHHBI CTYACHT JOJDKEH:

3HaAmMb:

¢du3nvecKre OCHOBBI KBAHTOBOW CTATUCTHKH (MCXOJHBIE «0a30BbIe) MOJIOKECHHUS,
OCHOBHBIE KBAHTOBBIE CTATUCTUYECKHIE PACTIPE/ICITICHNUSA);

9JIEMEHTHI 30HHOW TEOPUH ITPH TPAKTOBKE PA3IMUHBIX CBOHCTB METAIJIOB, AUAJIEKTPHKOB
Y TIOJTYIPOBOTHUKOB;

0a3oBble ¢busnveckue TMOHATHSA 0 KBaHTOBBIX
TEOPUAXTEIUIOEMKOCTH (Ha  MPUMEpE KPUCTAJUIMUECKUX TE);
AJNIEMEHThl  (U3HUKHU TBEPIOTO Tena (ucxonHbIe
MTOHSTHS 0 KpucTtajiorpaguu, THIax KPUCTAITTMYECKUX
CTPYKTYP; CBEJICHUS 0 SIBIICHUU u
KBaHTOBOH TPaKTOBKE CBEPXIIPOBOJAUMOCTH). YMeEmb:
IIPUMEHATh  UCXOJHBIE ¢usnueckue (TEOPETUUECKHE) 3HAHUANIPU

peleHnunpodeccuoHanbHbIX 3aa4;

MIPOBOJIUTH OLIEHOYHBIE PAacU€Thl M OCYIIECTBIATh (Ha Ka4eCTBEHHOM YPOBHE) aHAIU3,
Ha0JII01aeMBIX SBJICHHH.

enadems:

HaBbIKAMU OOOCHOBAHMs CBOUX CYXJEHHH, YTO CIIOCOOCTBYET MPABMIILHOMY BBIOOPY
METOAUKHU ITPOBOJAUMOIO CTYAEHTOM UCCIIEIOBAHMUS.

Kpatkoe conepxaHne TUCIUIUINHBIL:

MecTo u 3HaueHue saepHon pusuKu

[Ipenmer saepHoil ¢u3uku. . Mecto u 3HaueHHE AIepHOM (UBUKH B COBPEMEHHOM
ecrecTBO3HaHMU. OCHOBHBIE 3a/layd, IporpamMma U CTpPyKTypa Kypca. OCHOBHBIE JTarbl
pazBuTus sAnepHOW ¢u3MKK.. Buael (QyHIaMEHTAIBHBIX B3aMMOJACUCTBHI. MacmrTadbl u
eIMHUIBl U3MEpPeHUH (PU3MUECKUX JUCHUIUIMH. OCOOEHHOCTH (PU3MUYECKUX SBICHUU B
MHKPOMHPE.

Crartnueckue cBOWCTBA ATOMHBIX sAJIEP

OCHOBHBIE CTaTUUECKUE CBOICTBA s1/I€pP: MAaCCOBOE YNCIIO, DJIEKTPUUECKHUH 3apsill, COCTaB,
pa3Mepbl, DHEPrus CBS3M, CIUH, MOMEHT KOJWYECTBA JBHWKCHHS, MAarHUTHBI MOMEHT,
KBaJIpyNoJIbHbI MOMEHT. CBoMCTBa siiepHbIX cuil. OCHOBBI T€OpUHU SAAEPHBIX cuil. Monenu
aToMHbIX sgep. Pasgen Buasl paamoakTHUBHOCTH, paJHOAKTUBHBIE CEMEHCTBA. 3aKOHBI
MPOCTOTO M CJIOXKHOTO PAaJMOAKTUBHOTO pacrana. 3aKOHOMEpPHOCTH anb(a- Oera- M ramma-
pacnana. [lonstue o saepHoit sHepreTrke. [IpobieMbl 1 MepCHEeKTUBBI Pa3BUTUS MUPOBON U
OTE€YECTBEHHON JHEPreTHKU, DPOJb AaTOMHOM DSHEPruu. OJIEMEHTAapHas Teopus JAEICHUs.
OHeprus U NpoAyKTHl AeneHus sanaep. OCHOBBI LIETTHOTO IpolLecca. SInepHble peakini CHHTE3A.
Tepmosinepuble peakunu Bo BceenenHoii u B nmaboparopHbiX  ycnoBusiX. IIpoGiembr



YIPaBISIEMOTO TEPMOSIIEPHOIO CHHTE3A.

B3anmoneiicTBre U3Ty4eHUs C BEIIECTBOM

HNonnsupyromee U3JTyYCHHE. OO6mmme 3aKOHOMEPHOCTH B3aMMO/JICUCTBUS
MOHU3HUPYIOUIET0 U3JIYyYEHHUs] C aTOMaMH BellecTBa. B3anMoaeicTBHE TSKEIbIX 3apsyKEHHBIX
YaCcTHI] C BEIIECTBOM. B3auMoieiicTBIE JIEKTPOHOB U TaMMa- KBaHTOB C BemiecTBOM. [Ipoberu
YaCTHUI] HMOHU3UPYIOIIETO U3NieueHus B BemectBe. Knaccudukanus saepHbIx peakiuuii. 3aKOHbI
COXpaHEHUs B SACPHBIX peakuusxX. MeXaHu3Mbl W MapaMeTpbl SJIEPHBIX  PEaKIMil.
OcoOeHHOCTH SIICPHBIX PEAKIUH, MPOTEKAOIIUX MPH BO3JACHCTBUM YACTHUIl, HMEIOIINX
pa3iuyYHbIe MapaMeTpsl (IHEPreTUYECKUE, MaCCOBbBIE, 3apsAI0BbIe, KOPIYCKYIISIPHO-BOIHOBEIE).
HcrouHuKH 3apsOKEHHBIX 4YacTHUL[ M FaMMa- KBAaHTOB. VICTOUYHMKM HEUTPOHOB M JAPYTHX
HEUTpanbHBIX YacTull. [IpuHIMIBI OOHapyXeHUs, paguoOMeTpuu U crekrpomerpun B SD.
Perucrpanuss 3apspKEHHBIX M HEWTpalbHBIX 4YacTHL[ pPa3iau4HbIX »dHeprui. ['a3oBeble,
MTOJIYITPOBOJIHUKOBBIE, CHMHTHILISILIUOHHBIE U TPEKOBBIE AETEKTOPBI.

O0beM yueOHOM TUCITUTIITUHBI

Bcero 4 cemectp
Bunpl yue6HO# paboThl sad. en/ | 3ad. ei/
aK.uac aK.uac
Oobmas
TPYAOCMKOCTH 3/108 3/108
JTUCIUILIAHBI TI0 y4eOHOMY
TUIaHY
AyIUTOpHBIC 3aHATHUA: 0,8/32 0,8/32
Jlexuuu (JIek) 0,4/16 0,4/16
JlaGopatopHble 3aHSATHUS
(JTab) 0/0 0/0
[IpakTuueckune
sansus(I13) 0,4/16 0,4/16
CamocrostenbHas  pabota
(CP): 1,2/40 1,2/40
Bun xontpons: 1/36 DK3aMeH-
HK3aMEH/3a4eT 1/36
KonTaktHas pabota— 10.4
MPOMEXKYTOUHAs aTTeCTallU ’
[ToaroToBKa K HK3aMeHY. /35.6
Bun uTOoroBoro KOHTpOJIS: DK3aMeH
Bcero 4 cemecTp
Bunel yueGHO paboThI 3aw. e/ | 3ad. e/
acTp.yac |acrTp.yac
Ob6mmas TPYJOEMKOCTh
JTUCITUILIMHBI 110 Y4eOHOMY 3/81 3/81
TUTaHY
AyIUTOpHBIC 3aHSTHUSL: 0,8/24 0,8/24
Jlexruu (JIek) 0,4/12 0,4/12
JlaboparopHbie 3aHATHUS
(JTab) 0/0 0/0
IIpakTrueckue
sansrus(I13) 0,4/12 0,4/12
CamocTtosTenpHas ~ paboTa
(CP): 1,2/30 1,2/30
Bun xoHTposns: 127 DK3aMeH
HK3aMeH/3a4eT 1/27
KonraktHass pabora-— 03

MPOMEKYTOUHAs ATTECTALIMS
[ToaroroBka K 3K3aMeHY. 26.7




Bug uToroBoro KOHTpOJIS: DK3aMeH

AHHOTa U padoyeii MPOrpaMMbl IMCHUILTHHBI
«Koppo3noHHbIii MOHUTOPHHT 000PY/1I0BAHUSI XHMHYECKHX NPOU3BOJCTB)
(b1.B./1B.05.01)

1. Heap aMCHMIUVIMHBI — TNpPHOOpETEHHWE 3HAHUH O HPUYMHAX BO3HUKHOBEHUS
KOppO3HH, Croco0ax ee OOHapyKeHHs, BBIABICHHM IOTCHIUAIBHO OIMACHBIX YCIOBHH
9KCIUTyaTalul 00OpYIOBaHUs, BO3MOKHOCTU ONPE/AEICHUs U BBIUUCIECHUS MPEANoIaraeMoro
Cpoka ciyXObl 000pyIOBaHUS M TPYOOIPOBOAOB, CO3JAHUN ONTHMAIBHBIX YCIOBHH Ui MX
9KCIUTyaTalH, OCYIIECTBICHUH IIepexo/1a OT JeHCTBUH 10 YCTPAHEHUIO K PO(PUIAKTHUECKUM
Mepam.

2. B pe3yabrare u3ydYeHUsi AUCUMILIMHBI OOy4YaloUIuiicsi 1O mporpamMmme
0akajlaBpHAaTAa J0JIKeH:

Obaaoams cnenyromumu 1 npodeccruonanbabivE (I1K) komnereHnusMu:

— TFOTOBHOCTBIO  MCIIOJIb30BaThb ~ HOPMATUBHBIE  JIOKYMEHTHl 110  KauecTBY,
CTaHJApTH3alMM M CEepTU(UKALMU HPOAYKTOB M M3AEIHH, 3IEMEHTHl SKOHOMHUYECKOTO
aHanu3a B npaktudeckoiaestensuoctu (I1K-3);

— CIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUYECKUE PELICHUS MPH pa3paboTKe
TEXHOJIOTUYECKUX IPOLIECCOB; BBIOMPATh TEXHMYECKHE CPEJICTBA M TEXHOJOIMH C YYeTOM
IKOJIOTMYECKUX TocieAcTBH ux npuMeHenus (I[1K-4);

— CIOCOOHOCTBIO ~ IPOBEPATh  TEXHUYECKOE  COCTOSIHME,  OpPIraHU30BBIBATH
NpopUIAKTUIECKHE OCMOTPBI U TEKYIIH PEMOHT 00OPYIOBaHUS, TOTOBUTh 00OPYAOBAaHHE K
PEMOHTY M IPUHUMATh 00opyoBanue u3 pemonta (I1K-7);

— CIOCOOHOCTBIO ~ AQHAJIU3UPOBATh TEXHMYECKYIO JIOKYMEHTAllMIo, Moa0UpaTh
000pyIOBaHUE, TOTOBHUTH 3asIBKH Ha IPpUOOpeTeHUe U peMoHT obopyaoBanus (I1K-9);

— CIOCOOHOCTBIO BBISIBIISITh M yCTPAHATh OTKJIOHEHUS OT PEXKUMOB pabOTHI
TEXHOJIOTMYECKOro 000PYIOBAHUS U MMAPaMEeTPOB TexHoyornueckoro mnporecca (I1K-11);

— FOTOBHOCTBIO IIPOBOJAWUTH CTAHJAPTHbIE M CEPTU(PUKAIMOHHBIE HCIBITAHUS
MaTepUaioB, U3/ICIHI 1 TeXHOIorn4eckux mporeccos (ITK-17).

3nams:

— IPUYUHBI BOSHUKHOBEHUS KOPPO3UU;

— BO3MOJKHBIE CIIOCOOBI €€ OOHapyKEHMS;

— KJIaCCU(PUKAIUIO0 METOJJ0B KOPPO3UOHHOI'O MOHUTOPUHTA;

— MIPEUMYIIIECTBA U HEIOCTATKH METOJ0B KOPPO3MOHHOTO MOHUTOPHHTA,
UCIOJIb3yEMBIXB XUMUYECKOH, HeTe- 1 ra30100bIBaOIEil OTPACciIi IPOMBIIIJICHHOCTH;

— KOHCTPYKIUIO TaTYMKOB NP KOPPO3HOHHOM MOHUTOPHHIE;

Ymemn:
— BBIOpATh KOHCTPYKIIHIO JIaTYNKA B 3aBUCHMOCTH OT
yCIOBHI IKCIUTYaTaIllMuO00PYIOBAHHS,
Bnaoemn:
— METOJMKAMHU OTIPE/ICIICHUS TPEAIOJIaraeMoro CpoKa CIIy>kObl 000pYI0BaHUS U
TpyOOIPOBOJIOB.

3. Kparkoe coaep:kanue 1 CUUIIUHBI.

Koppo3uoHHbIii MOHUTOPHHI peajbHBIX CHCTeM. Buabl KOPPO3HMOHHBIX pa3pylIEHUI.
[lonsiTHe KOpPpPO3MOHHOTO MOHMTOpUHIra Ponb KOpPpO3MOHHOTO MOHUTOpWHra. Llens
KOPPO3MOHHOI'O ~ MOHUTOpPUHIA.  JJEMEHThl  KOPPO3MOHHOIO  MOHUTOpWHra. Mecra
OCYULIECTBJIEHUSI KOPPO3MOHHOTO MOHUTOpWHra. OpraHu3anus KOPpO3MOHHOTO MOHUTOpPHHIA
npu A00bIYe HeTH U ra3a, B IPOMBIIUIEHHBIX TPOU3BOICTBAX.

KoHceTpykuum JaT4MKOB KOPPO3MOHHOIO MOHUTOpHHra. Uro ompenenser BbIOOP
KOHCTpYKUIMHU JaTdyvka? KOHCTpyKIMS BCTpaMBaeMbIX B ammapar JaT4ukoB. KoHCTpyKius
BBICTYNAIOIIUX JATYMKOB. J[aTYMKM CHENUaIbHOTO HA3HAYEHMS: IPU  KOPPO3HMOHHOM
pacTpecKMBaHUU TIOJ HampsDKEHUEM, Ul YIJIeBOAOPOAHON cpenbl, Uil aTMochepHOi
KOPPO31HU, MHOTOJJIEKTPOJAHBIE CEHCOPBI.

Metoabl KOppo3HMOHHOTO0 MoHUTOpHMHra. Krnaccuduxanuss MeToq0oB KOPPO3HOHHOTO
MOHUTOpUHra. Pu3ndecKkue METOAbl: TPABUMETPUUYECKUM U IJIEKTPUYECKOE CONPOTUBIICHUE.
ONEKTPOXMMHUYECKHE METOABI IOCTOSIHHOIO TOKAa: KOJIMYECTBEHHAas OLICHKAa W3MEHEHUs



CKOpPOCTH KOPPO3UH C TOMOIIBIO METOJa MOJSPU3ANUOHHOTO CONPOTHBIICHUS, aMIIEpPMETP C

HYJICBbBIM  COIIPOTUBJICHHUCM, IIOJTYYCHHC

uHpOpMAlUK O KOPPO3MOHHOM  COCTOSIHUU

00Opy/OBaHUS Ha OCHOBAaHUHM aHaIM3a JIEKTPOXMMUYECKUX HIYMOB. DIEKTPOXUMHUYECKHE
METOAbl TEPEMEHHOTO TOKa: W3MEPEHHE CKOPOCTH KOPPO3UH C TOMOIIBI0 METoja
CHEKTPOCKOMUU 3JIEKTPOXUMHUECKOr0 HMMIIe/IaHCa,
Hepazpymaromue MeTo 16l MOHUTOPHHTA: YIBTPa3BYK, peHTIeHOTrpadus U Jp.

Ouenka pecypca odopynoBanusi. TpaiuIIMOHHBIE METObI KOPPO3UOHHBIX HCIIBITAHUI

M OICHKH  pecypca  00OpyIOBaHUS.

CoBpeMeHHbIE

aHaJIU3 TapMOHUYECKHX KoyieOaHUil.

MCETObI IMPOTrHO3UPOBAHUA

3KCHHyaTaHHOHHOﬁ HagC)XHOCTH 060py,Z[OBaHI/I${. MeTOI[BI OLICHKH KOppOSHOHHOﬁ CTOMKOCTH

METAJUIMYECKUX MATEPUATIOB.
4. O0beM yueOHO# TUCITUTLTHHBI

Bunpl yueOHoi paboTh B 3a4€THBIX B akagem.| B actp.uacax
eIMHAIIAX gacax
OO0mast Tpya10eMKOCTh JUCUHMILIMHBI 10 yueOHomy | 4 144 108
ILnany
AyauTopHbIe 3aHATHS. 1,34 48 36
Jlexmim (Jlek) 0,89 32 24
[paxTuueckue 3anstus (113) 0.44 16 12
CamocTtositensHas pabota (CP) 2,66 96 72
Pedepar 0,83 30 22,5
CamocTosTeIbHOE W3YyUCHHE pas3eion 1,83 66 49,5
JUCLIUIUTUHBI
By uToroBoro KOHTpOJIS: 3a4€T C OLICHKOMN - -

AHHOTanuA padoyeii MPporpaMMbl IUCIATIIAHBI

«OcHoBbI Hay4YHBIX HccaenoBanuii» (b1.B.1B.05.02)

enp mucouIuIMHBI — (POPMHUPOBAHUE HABBIKOB HCIIOIB30BAHUS (U3NYCCKUX, (H3UKO-

XUMHUYECKUX M DJIEKTPUYECKHX METOJOB HCCIEOBAHUS TPHU OILIEHKE KayecTBa 3alllUTHBIX
MTOKPBITUH M UCTIOJIb30BAHUE UX PE3YIHTATOB B MPO(PECCHOHATBHOMN JIeITEIHHOCTH.

B pesynbrare u3ydeHUs AUCHMILIMHBI OOYYarOMIMICS MO MPOTpaMMe MarucTpaTypbl

JOJDDKCH:

Obnadams cnenyronumu npodeccruonansubiMu (11K) komnerenmsamu:
TOTOBHOCTBIO HMCIIOJIB30BATh HOPMATHBHLIC NOKYMCHTEI 110 KAaUCCTBY, CTAHAAPTU3AlIUU U
cepTu(UKAIMK MPOJYKTOB M M3ICNUN, JIEMEHThl SJKOHOMHUYECKOTO aHallh3a B MPaKTUYECKOU

nesrenprocTh (ITK-3);

CITOCOOHOCTBIO NPUHUMATh KOHKPETHBIC TCEXHHUYCCKUC PCHICHUSA IIPpU pa3pa60TI<e

TEXHOJIOTUYECKHUX TIPOIIECCOB, BHIOMPATh TEXHUYECKHE CPEICTBA M TEXHOJOTHH C yYETOM
IKOJIOTHYECKHUX mocieacTBuil ux npumenenus (I1K-4);

CIIOCOOHOCTBIO IPOBEPSTH TEXHUYECKOE COCTOSIHHE, OpTaHU30BBIBATH
npoUIAKTUYECKHE OCMOTPBI U TEKYLIUH peMOHT 00OpYyAOBaHUS, TOTOBUTh 00OPYIOBaHHE K
PEMOHTY M IPUHUMATh 00opynoBanue u3 pemonta (I1K-7);

CIIOCOOHOCTBIO AHAIM3UPOBATh TEXHUUECKYIO TOKYMEHTAIHIO, TOJ0UpaTh 000pyA0BaHHE,
TOTOBUTH 3asiBKM Ha NpHoOpeTeHne u peMoHT obopynosanusi(I11K-9);

CIOCOOHOCTBIO  BBIBJIATH W YCTPAHATh  OTKJIOHEHHS OT PEXUMOB  pabOTHI
TEXHOJIOTHYECKOT0 000pyI0BaHHUS ¥ TapaMeTPOB TeXHONornyeckoro nporecca (IK-11);

TOTOBHOCTBIO TPOBOANTH CTAaHIAPTHBIC M CEPTH(HUKANMOHHBIC HCIIBITAHUS MaTepHAIIOB
U3eIui 1 TexHomornueckux npoueccon (I[1K-17).

B pe3ynbraTe nzyueHus: JUCUUIUIMHBI CTYACHT OakaiaBpuaTa J0JKeH:

3HamMb:

OCHOBHBIE TEPMUHBI U TMOHATHS (PU3UUECKOT0, PU3MKO-XMMHUYECKOTO U 3JIEKTPUIECKOTO
KOHTPOJISl TOKPBITHIA;

TUIIBI COBPEMEHHBIX MPHUOOPOB ISt KOHTPOJISL M UCIIBITAHUM 3aIlIUTHBIX MOKPBITHIA;

TEOPETHUECKHE OCHOBBI u NI CTBYIOILYIO HPaKTUKY

KIIOYEBBIX ~ METOJIOB,
NPEJCTABIAIONIMX TPU YCIOBHBIX HAINpaBJICHUS aHAIM3a IOBEPXHOCTH: 30HIOBYIO
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mukpockormro  (CTM, ACM, OCM.MCM), onruueckyto wmukpockonuioo (BOM,
KOH(OKAIbHYIO) U PEHTT€HOBCKUE CIIEKTPaIbHbIE METO/IbI HccieoBaHus MarepuanoB (POIC,
peHTerodIyopecieHTHas CIEKTPOCKOIH);

OCHOBBI NpOBCACHUA U MOACIIMPOBAHUSA CJIOXKHBIX
MHOT'OYPOBHCBBIX HAaYYHBIX3KCIICPUMCHTOB C UCIIOJIb30BAHUCM HOBEUIIIEro
00opymoBaHUsI.
ymemy:

BOCIPOU3BOJINTh METOAMKY BBINOJIHEHUS U3MEPEHUM TE€X WM UHBIX CBOMCTB IOKPBITHI;

MOJYYUTh HH(POPMAIIHIO O T€X WJIM UHBIX CBOMCTBAX MOKPBITHUS;

BbIOMPATh ONTHUMAJIbHBINA METOJI UCIIBITAHUS MOKPBITHH [ KOHKPETHBIX 3aj1ay;

HalpaBUTh IOJIyYEHHbIE JaHHbIE HA Pa3pa0OTKy HOBBIX U IOBBIIIEHUE KauyecTBa YiKe
CYLIECTBYIOIUX IMOKPBITUI U MAaTEPUAJIOB

671a0emb:OCHOBHBIMU ~ COBPEMEHHBIMM ~ METOJAMM  HCIBITAHUS U UCCIEIOBAHUS
MaTepUaioBU IOKPBITUH;

3HAHHUSAMHU U HABBIKAMH 10 TECTUPOBAHUIO IIOKPBITU;

CXeMaMH YCTPOUCTB M MPUHIUIIAMHU paObOTHl COBPEMEHHBIMU PUOOPAMHU MO UCIIBITAHHIO
MaTepHUaloB U IIOKPHITUH.

Kpatkoe conepxanue JUCHUILUIAHBI

Monynb 1. Pa3nuynble METO/IbI UCTIBITAHUM TOKPBITUI

WN3mepenue TOMIMMHBI MOKPBHITUH. MeToapl H3MepeHus TOJIIMHBI IOKPBITUS C
paspyuenuem usnenus. Hepaszpyiatoniye MeToab U3MEPEHHS TOJILIMHBI TOKPBITHS.

Onpenenenne NOPUCTOCTH.

HcnplTaHne MOKpBITUM Ha  aAr€3MOHHYKO IPOYHOCTb. KadecTBEHHBIE METOABI
olnpezeseHusl MpoYyHOCTU cuemieHus. KoiauuecTBeHHbIE METO/bl OINpPEAETIeHUs] MPOYHOCTU
CLICTUICHUSI.

N3mepenue Onecka nmokpbITuil. OrmpeneneHue CTENeHHW IMIEPOXOBATOCTH IMOBEPXHOCTH
MOKpBITUH. VcribITaHKS TIOKPBITHI HA U3HOC.

N3mepenue TBepaocTH NOKphITHH. M3MepeHune TBEPAOCTH METONAMM CTAaTUYECKOIO
BJaBIMBaHUA. l3MepeHHe TBEPIOCTM € IOMOLIBI0 HanmwibHUKOB. Merton Mooca s
ornpezeneHusl TBEPJAOCTU TajlbBAaHUYECKUX IOKPBITHHM. YIBTPa3ByKOBOM METOJ H3MEPEHMUS
TBEPOCTH. VIcIBITaHNS TIOKPBITUN Ha PACTS)KEHUE.

YCKOpeHHBIE KOPPO3MOHHBIE MCIBITAHUS TMOKPHITUH. VchblTaHWsT BO  BJIAXKHOMN
atMocdepe. McnplTanus noj ciaoeM KoHjaeHcaTa. McnbplTanus B cosisHOM Tymase. Mcnbitanus
IIpY BO3AECUCTBUM CEpHUCTOrO rasza. McmosiTanus B cepoBogopoe. Llukiandeckue UCIBITaHMUS.
HcnpiTanue no MeToay KOppoAKOT. MeToabl KOHTPOJIS 3alllUTHRIX CBOMCTB HEMETANTNYECKUX
HEOPraHUYECKUX IMOKPBITHH.

Mopyns 2. CieKTpaibHbIe METOJIbI HCCIICTOBAHUS.

3onmoBas Mukpockonus. CkaHupyromias TyHHenbHass Mukpockornus (CTM). AtomHo-
cwiioBass Mukpockonusi (ACM), snexktpocusnoBast Mukpockonuss (OCM), MarHuTHO-CHUIIOBAs
Mukpockonus (MCM).

OnTuyeckue METOAbl HCCIEAOBAHUA MaTepuanoB. birkHenongpHas ONTHYECKas
Mukpockonus (bOM), koH(oKabHast MUKPOCKOIUS, SJUTUIICOMETPHUS.

PeHTreHoBckue METOIbl MCCIEAOBaHUS MaTepuanoB. PeHTreHoBcKas (POTOIIEKTpOHHAsS
cnekrpockonus (POIC), Oxe-crieKTpocKonus, peHTreHO(IyOpeCLeHTHAs CIIEKTPOCKOIHSI.

3 O0beM y4eOHOUM AUCIUITITUHBI

Bunsl yueOHOM paboThI B 3a4ETHBIX B B
eAMHULAX aKaJ€ | actp.gacax
M.
Jacax
Oo0mas TPYAOEMKOCTh AUCUMILIUHBI | 4 144 108
no
y4eOHOMY ILIAHY
AyAUTOpPHBbIE 3aHATHS. 1,34 48 36
Jlexnnm (JIek) 0,89 32 24
[Tpaktuueckue 3anstus (I13) 0.44 16 12
CamocrositenpHast pabota (CP) 2,66 96 72




Pedepar

0,83 30 22,5

CamocrosTenbHOE HU3yYeHUE pasnenoB 1,83 66 495
JucrunnuHbl

Bug nToroBoro KOHTpOJIs: 3a4€T C OLEHKOM - -

AHHOTaNUs padoyeii MPOrpaMMbl THCIHUTLTHHBI
«®u3uka u xumus noaumepon» (b1.B.J1B.06.01)
llenp OuCHUIUIMHBI: OBNaJieHUue OakajnaBpamMM 3HAHUW B 00JacTH (U3MKH, XUMHUU
MOJINMEPOB M 3HAKOMCTBO C OCHOBHBIMH TIOHSATHSIMU M 3aKOHOMEPHOCTSIMH, CBSI3BIBAIOIIIUMU
MOJIEKYJISIPHOE U HAJMOJIEKYJISIPHOE CTPOCHUE MOIUMEPOB C UX (PU3NUECKHUMH CBONCTBaMHU, a
TaK)K€ METOJAMM HUCCIIEI0BAaHUS 3TUX CBOMCTB U CTpyKTypsl BMC.
B pesynpraTe M3yuyeHUS IMCUUIUIMHBI OOydYaromuiics mo mnporpamme OakanaBpuara
JOJKEH:
O6manare cnenyromumu U npodeccrnonansubiMu  (ITK)  kommeTeHIMAMU:
CHOCOOHOCTBIO MPOBOAMTH aHAJIU3 ChIPhs, MATEPUAIIOB M T'OTOBOU
HPOJYKIIMH, OCYIIECTBIIATH OLIEHKY pe3ynbTaTtoB anaim3a (ITK-10);
TOTOBHOCTBIO HCIOJb30BaTh 3HAHHWE CBOMCTB XMMHUYECKUX JJIEMEHTOB, COCIMHEHHH U
MaTepUalioB Ha X OCHOBE JJIS PEIICHUS 3a/1a4 npodeccuonanbHoi aesirenbaoctH (ITK-18);

TOTOBHOCTBIO U3y4aTh HAYYHO-TEXHUYECKYIO HH()OPMAITHIO, 0OTEYECTBEHHBINN
3apyOeKHBIN ONBIT 10 TeMaTrke uccaenobanus (ITK-20);
3namo:

OCHOBHBI€ ITOHATUS, UCIIOJIb3yeMbIE B (PU3MKE U XUMHUH MOJUMEPOB AJIS XapaKTEPUCTUKU
CTPYKTYpBI U CBOMCTB I1OJIUMEPOB;

BIIMSIHUE MOJIEKYJISIPHBIX I1ApaMETPOB, BKIIIOYAs BEJIMYMHY MOJIEKYJISIPHOM MaccChl U
MMP, Ha pusnueckre CBOMCTBA TOJUMEPOB;

cnienn(UKy HEMHBIX U CTYIIEHYAThIX MPOIIECCOB MOJMMEPU3aIUH;

METOJIUKH HMHCTPYMEHTAIbHOIO MCCIEAOBAHUA H

XapaKTEPUCTUKU
MOJIEKYJISIPHOM CTPYKTYpbl U MOP(HOJIOTUH TIOJTUMEPOB;

Ymems:

OIIpEAEIATh OCHOBHBIE CBOMCTBA IOJIMMEPOB HAa OCHOBE M3BECTHON MOJIEKYJISIPHON
CTPYKTYpBHI;

HCIO0JIb30BaTh UHCTPYMEHTAJIBHBIE METO/bI aHAJU3a Ul XapaKTePUCTUKU CTPYKTYphI U
CBOMCTB ITOJIMMEPOB;

MPUMEHSATH IPUOOPETEHHbIE TPAKTUYECKHE HAaBbIKU B IPO(PECCHOHATBHOM 1€ATEIbHOCTH
JUISL peIlIeHUs] KOHKPETHBIX 3a/1a4;

paboTarh ¢ IUTEpaTypoil B JaHHOW OOJACTH, B TOM YHCII€ C TOMCKOBBIMU CHCTEMaMHU,
3HATh OCOOEHHOCTH padOThl ¢ OMOIMOTEYHBIMU JTaHHBIMU

Braoemy:

METOJIaMU HcCcIe0BaHus (PU3HMUECKUX CBOMCTB MOJIMMEPOB U MOJIMMEPHBIX KOMIIO3UTOB;

METOJJaMH CHHTE3a MOJIMMEPOB 110 LIETHOMY U CTYIIEHYaTOMY MEXaHU3MaM,;

Kpartkoe coneprxanne JUCHUIIIMHBI

Benenne. OCHOBHBIE IOHATHS U ONIPEAEIEHUS.

OnpenenieHne TOHATUSA IOJIUMEP, MOHOMEp, CTPYKTYPHOE ITOBTOPSIOLIEECS 3BEHO.
CriocoObl  nM300paskeHUs] MOMUMEpPHBIX MoJieKya. HomeHknmatypa U kiaccupukanus
MOJIMMEPOB. TpH OCHOBHBIX OTJIMYMS TOJMMEPOB: LEMHAas CTPYKTypa, HaJW4yhe B LENU
MOBTOPSAIOIINXCS 3BEHBEB WM IENMHBIX (ParMEeHTOB, HAJMYUE BBICOKOM MOJIEKYISIPHON
Macchl. MONEKYJIpHBIA BEC, MOJHUIUCIEPCHOCTh U MOJIEKYJISIPHO-MACCOBOE PACIPEIECICHUE
nosnMepos (MMP). Metonbel ycpenHeHUs MOJEKYJIIpHOro Beca mnonuMepoB. [Ipumepst
MPUPOIHBIX, CHHTETHUECKHUX U UCKYCCTBEHHBIX MOJIMMEPOB.

MonekynsipHOE CTPOCHHE MTOJTMMEPOB U OCOOEHHOCTH MX (DH3NYECKUX CBOMCTB.

MornekynsipHOoe CTpOCHHE IOJMMEPOB: MOHATHE KOH(UTrypalmuu M KOHGOpMaluu B
IIPWJIOKEHNN K MAaKpOMOJIEKYJIaM, IEpBUYHAs], BTOPHUYHAS U TPETUYHAS CTPYKTYpa MOJIUMEPOB.
[Ipuunnbl,  oOycnaBnuBarolMe  TUOKOCTh — LIEMIHBIX ~ MakpoMousiekyid.  PaBHOBecHas
(TepMoMHAMHUYECKasi) THOKOCTh MAaKPOMOJIEKYJ U 00JacTH €€ NMPUMEHEHUs!, MOHATHE O



cTaTucTudeckoMm cermente (cermeHT Kyna).

OneHka rHOKOCTH MaKPOMOJIEKYJI.

Pa3mep cermeHTta, cpelHEKBaJpaTUUYHOE PACCTOSIHUE MEKIY KOHLIAMHU LEMHU, Paguyc
UHEpLUUHM, TEepCUCTeHTHAas JAiIuMHAa 1end. [HMOKOCTh IKECTKOLENHBIX MaKpOMOJIEKYJI.
Kunernueckas (MexaHudeckas) THOKOCTh MaKpOMOJIEKYJI, SJTACTOMEPHI U TTOJIMMEPHBIE CTEKIIA.
KuHeTnyeckuil CErMEHT M €ro 3aBHCHUMOCTb OT CKOPOCTH MEXAHMYECKOIO BO3JCHCTBHS.
PenakcanmoHHbIE SBJIEHUSI B NOJUMEPAX, BHYTPEHHSS BA3KOCTb, IOHATHE O MEXaHUYECKOM
CETMEHTE.

Buasl noiauMepoB U Ux GU3HYECKHX COCTOSIHUM.

MHorooOpa3ue BUAOB IOJMMEPOB U NPOSIBIEHUH HUX CBOWCTB. TepMoIgacTUYHbIE
[IOJINMEpPBI, KaydyKd, BOJOKHA — pE3yJbTaT BIMSHUS HMX XUMHUYECKOH CTPYKTYpbl U
¢u3nyeckoro coctosiHusl. ['mOKoLenHble U KECTKOLIETIHbIE INOJIMMEPbI, TPEXMEPHBIE CETKH.
[TonMepsl U30JATOPHI U IPOBOJAHUKHU. DJIEKTPOHHBIE U MArHUTHBIE CBOWCTBA IOJUMEPOB C
CHCTEMON CONPSKEHHBIX JBOMHBIX CBsized. OCOOEHHOCTH aMOpP(HOr0 U KPUCTAJUINYECKOTO
COCTOSIHUSI JIMHEWHBIX MOJMMEPOB. [ TOOYIIsIpHBIE KPUCTAIIIBI MOHOJUCIIEPCHBIX TOJIUMEPOB.
IIpocTpaHcTBEHHAss OpraHu3alys M CTEPEOPETYNSPHOCTb JIMHEHHBIX MaKpOMOJEKYJ Kak
OCHOBHO€ YCJIOBHE KpPHUCTAUIM3ALMU IOJMMEpPOB. BO3HHKHOBEHHE NEPBUYHBIX KOPOTKUX U
JUIMHHBIX ~ HUTEBUIHBIX  Jlamened  (MukpopuOpwii), o0pa3oBaHHE  IIACTHHYATBIX
MOHOKpHUCTAIIOB U c¢eponauToB. CTeneHb KpUCTAUIMYHOCTU IOJMMEPOB M METOJbI €€
onpezaeneHus. YpasHenue ABpamu. [lonmMepHble KPUCTAIUIMTHI C MOJTHOCTBIO BBITSIHYTBIMH
nernsiMi. OCOOEHHOCTH MEXaHWYECKHX CBOWCTB KPUCTALUTMYECKUX MOJIMMEPOB. Me3omMopdHbIe
COCTOSIHUSL HU3KOMOJIEKYJISIPHBIX BEILECTB, JKUAKUE U IJIACTUYECKHUE KpUCTAUIBL. AMOpQHOe
cocrosiHue mnonuMepoB. CTekn000pa3HOE COCTOSHHUE NOJUMEPOB. DU3NYECKUE METOABI U
uHbopManus, noiaydyaemas Npu U3ydeHHH (ha30BBIX MEPEXOJ0B BTOPOro poja B aMOP(HBIX
nosnmMepax. [Ipupona crekinoodbpazHoro cocrosiHus B noiaumepax. CTpykTypa MaKpOMOJIEKYJ
U 00JacTM TeMIepaTypHbIX IEpexXoJ0B M3 CTEKI000pPa3HOI0 B  BBICOKOAJIACTHUYECKOE
cocrossHMe. Temmeparypa CTEKIOBaHMS M €€ 3aBUCUMOCTb OT TEMIIEPATypHOIO pPexXHUMa
oxyaxaeHus. PaboTocnocoOHOCTh MOIMMEPOB B CTEKIOO00PAa3HOM COCTOSIHUH, TeMIleparypa
XPYIKOCTH.

BbIcOKO31aCTHYECKOE COCTOSHUE MIOJIMMEPOB.

ITpuunHbl, 00ycIaBIMBAOLIUE TPOSBICHUE BBICOKOIIACTUYECKUX CBOMCTB B MOJUMEpaXx.
TepmoanHaMuuecKkuit aHanu3 BBICOKODJIACTUYHOCTH (drnopn) u HJIeaIbHBIN
BBICOKOJIacTUYECKUI nonuMep. [Ipupona penakcanMoOHHBIX SIBIEHMM B BBICOKOIOJIMMEpPAX,
YIOpPYyroe moCJIeIEeHCTBUE U THCTEpe3nc. MexaHn4ecKue MOJEIH, YYUTHIBAIOIINE ITPOSIBICHUE
BBICOKOJIACTUYECKUX CBOMCTB B MOJIUMEPAX.

Bsizko-Tekyuee cocTosiHME NOJIUMEPOB. PacTBOpBI MOIMMEPOB.

Bsi3ko-Tekyuee coCTOSIHME MOJIMMEPOB U MHOTYPOBHEBBI MEXaHU3M TE€YEHHUs PacIIaBOB
noyiuMepoB. MexaHnyeckue | BSI3KOCTHBIE CBOMCTBA TEKYYMX MOJUMEPHBIX CHUCTEM.
OcoOeHHOCTH TE€UYEHHUsI HAIIOJHEHHBIX MOJIMMEPHBIX cucTeM. CBoOWCTBA pacTBOPOB MOJUMEPOB
KaK TEpMOJUHAMUYECKH pPABHOBECHBIX CHUCTEM. TepMOAMHAMHKA pacTBOPOB IOJIMMEPOB:
U3MEHEHHE DHTAIBIIMM M DHTPONMM IPU IEPEXOAE MOJIMMEpPAa B PACTBOP, HEHUJEATBHOCTH
pPacTBOpPOB IMOJIMMEPOB, KPUTHUECKHUE TEMIIEpaTyphbl CMEIIEHUS MOJIMMepa U PACTBOPUTEIS.
Knaccuueckass teopust pactBopoB noiaumepoB @nopu - XarruHca. Btopoil BHpuanbHbBIN
KO2(pPUIMEHT U ero CBsi3b CO CBOOOJHOM 2HEpruei. Xoporiue, mioxue u O-pacTBOpUTENH.
OTKJIOHEHUS OT KJIACCUYECKOW TEOPUH pacTBOPOB. HeMpUMEHNMOCTD KJIaCCUYECKONW TEOPUH K
OIMCaHHUIO CBOWCTB pa30aBI€HHBIX PacTBOPOB MOJMMEpOB. [IoHATHE UCKITIOYEHHOTO 00beMa U
ero cBsi3b c "HaOyxaHueM" M "ckaTHeM" MOJUMEPHBIX KIyOKOB B pacTBopax. da3zoBble
paBHOBECHsSI B pPacTBOpax NOJHMMEPOB. BiusHME >XECTKOCTM MAaKpOMOJEKYJI Ha IIpoLecce
pazzaenenus (a3, BOSHUKHOBEHHUE KHUIKOKPUCTATMYECKON OpraHU3allii MaKpOMOJIEKYI.

CryneHuaTsle polecchl 00pa3oBaHUs MAKPOMOJIEKYI.

[lpyHIMNUANBHBl  pa3aUuMs TPOLECCOB CHHTE3a IOJMMEPOB IO IENHOMY U
cTyneHyatroMy MmexaHuzmMaMm. OCOOEHHOCTH CTYNEHYAThIX IPOLECCOB MOJIMMEpHU3alUUd U
CHUHTE3 TreTepolenHbIX MnonuMepoB. CTeneHb 3aBEpIICHHOCTH pEakluu U €€ BIMSHHE Ha
MOJIEKYJISIPHYIO Maccy MOJIMMEPOB B CTYNEHYAThIX Ipoueccax OCHOBHBIE KJIACCHI MOJIMMEPOB,
MOJIy4a€MbIX CTYNEHUYaTOW MOJUMEpU3alMel, MEXIENHOW M BHYTPHUIEMHOW OOMEH H ero
BiausiHue Ha MMP. BnusHue u30bITKa peareHTOB M MOHO(DYHKIIMOHANBHBIX J100aBOK Ha
MOJICKYJISIPHYIO Maccy HojiuMepa. TpexmepHas monuMepu3anus U MOIU(PUIMPOBAHHOE
ypaBHenue Kaposepca, ¢ynkuus MMP  nmns  ciydas  HenMHEHHOW — CTyNEHYaToM
noJInMepu3anuu. PaBHOBeCHas MONIMMEPHU3aLUs B 3aKPBITBIX U OTKPBITBIX CHCTEMaX, BIUSHUE



OCTaTOYHOT0 MOOOYHOTO MPOYKTa peakliy Ha MOJIEKYJIIPHYIO Maccy mojaumepa. MexaHu3Mbl
peakuil CTyIeHYaToON MmoJuMepu3aui. MeToapl MpOBEAEHUs MOIMMEPHU3ALMU B pacIuiaBe U
pactBope, ocobeHHOCTH Mex(a3zHoi nonumepusanuu. IloauMepsl, moayyaeMble MO peaKiusIM
CTYNEHYaTON MOJUMEPHU3ALIH.

AKTHBHBIE LEHTpPHl B IIEHHOM IIOJMMEpHU3AlMM  BUHWIOBBIX  MOHOMEPOB,
WHUIUUPOBAHUE, pOCT U OOpbIB 1eneil. OCHOBHbIE KHHETUYECKHE YPaBHEHHUS, OMUCHIBAIOIINIE
MIPOLIECCHI TIPU CBOOOTHO-PAIUKAILHON, KATHOHHON, aHMOHHOM, aHHOHHO-KOOPIMHAITMOHHOMN
MOJIMMEPHU3ALMN U METATE3UCHOW MOJUMEpU3aALMU. BiusHuE COOTHOLIEHUS CKOPOCTEN pocTa
u oOpbIBa Ha BEIWYMHY MOJICKYJSPHOM Macchl u xapakrep MMP, Ge300pbiBHas 1iemnHas
nonumepuszanusa. CTepeoKOHTPOIb U CTEPEOPETYIMPOBAHUE B MPOLIECCAX KOOPIAMHALMOHHON
noJuMepu3anuio. TepMoauHamMuka noaumepusauu. OO1e NPUHLIUIIBL

3HaueHHEe TEPMOAMHAMUYECKHX I1apaMeTpOB M MojauMmepusauus. BuusHue crtpoeHus
HCXOJHOIO MOHOMEpa Ha €ro ClocoOHOCTb K IMOJMMEpPU3alUU. DHEPrUM CBSI3€d M TEILIOTHI
MOJIMMEPU3ALMNA MOHOMEPOB, COJEPKAILINUX TBOMHBIE U TPOUHBIC CBSI3U. DHTAIbIIUS, SHTPOIIHS
u osHeprus [mObOca B mporeccax monuMepusanuu aiakeHoB. OOmee paccMOTpeHue
CIIOCOOHOCTH MOHOMEPOB K MOJMMEpHU3allMM Ha OCHOBE 3HAYEHUI TEPMOIMHAMHYECKUX
napaMmerpoB. TepMOAMHAMMUYECKHUH 3alpeT Ha IOJIMMEPU3aLUI0 HEKOTOPBIX MOHOMEDOB.
Binusaue 3amectuteneld mpu JIBOWHOM CBSI3M HAa MOJMMEpU3alMio ankeHoB. [lonsatue o
BEpXHEH W HWKHEH IIPEeNeIbHOM TeMIlepaType IOIMMEPU3alNUN, TEPMOJMHAMMYECKAs U
KMHETUYecKass HeCcTaOWIbHOCTh ToiauMepoB. [lonnMepu3annoHHO-AETONINMEPU3aAMOHHOE
paBHOBECHE U METOJbl OINpEAENeHUs] TEPMOJMHAMUYECKUX BEIMYMH. TepMoauHaMuKa
MOJIMMEPH3AIUHN C PACKPHITHEM IIMKJIa JJTAKTAMOB, JIAKTOHOB, MPOCTHIX LHUKIUYECKUX dPHUPOB,
nukiIonapaguHOB. MeTaTe3ucHas IOJMMEpU3alusl [HUKIO0Ne()UHOB W LHUKIOJUEHOB C
packpbeiTieM 1uWKiIa. PaBHOBecHas noyiMMepu3alusi LUKIONEHTeHa MexaHu3M aHUOHHOU
MOJINMEPU3alMM  JIAKTaMOB, JIAKTOHOB, D3IMOKCUJOB U IMKJIOCWIOKCaHOB. KarnonHas
MOJIMMEpH3aIsl JTaKTOHOB M MHBIX KUCIOpoAcoAepx amux nukioB. [Tonmmopranodocdazensr,
IIOJINMEpPHAsI cepa U CEJIEH.

Ob111ee paccMOTpeHHE LEMHOM COMONIUMEPHU3alUU.

Tunsl comomuMepoB — CTAaTUCTUYECKHE, Yepeaylouluecs, OJIOK- U TMPUBUTHIC
COMOJIMMEPBL. YpaBHEHHUS 3aBUCUMOCTM COCTaBa COINOJMMEpa OT MCXOAHOM CMecu
comoHomepoB (Yomi, Yomnunr). OTHOcUTEIbHBIE aKTMBHOCTH MOHOMEPOB B IpoIleccax
cornoiuMepu3auuu. TUIbl COMONIMMEPU3aLMOHHBIX MPOLECCOB — HJIealbHasl, Yepeayrolascs,
MUKpoOsiouHas. VM3MeHeHHe cocTaBa COINOJUMEPOB BO BPEMEHM NPU Pa3IMYHBIX CTENEHSX
KOHBepcuH. Pe3oHaHCHBIE W TOJNsIpHBIE 3(PQEKTHl W WX PONb MPHU cormonumepusanun. Q—e
CX€Ma U SMIIMPUYECKUE TIOIXO0bI K OLICHKE aKTUBHOCTH COMOHOMEpOB. KaTnoHHas1, aHMOHHAs
U KOOpAMHALIMOHHAs CONOJUMEpU3AlMsl aJKEHOBBIX M JTUEHOBBIX MOHOMEPOB U  HX
IIPUMEHEHHE Ha NpakTHUKE. MeToapl  ONpeneneHus: OTHOCUTENBHBIX — aKTUBHOCTEH
COMOHOMEpOB.

TepMOCTOMKOCTh MOJMMEPOB U BO3JACWUCTBHE arpecCUBHBIX Cpel M aTMOC(HEpHBIX
BO3JICUUYTBHM.

Mertoabl onpeneneHus TEPMOCTOMKOCTU. [IoHsATHE O TEMIOCTOMKOCTH MOJMMEPOB M
MeToJibl ee oneHKU. TemnocroiikocTs o Maptency (50 kr/cm2), AsTM D648 (18,5 kr/cm2),
Buka (5 kr/cm2), temmneparypa pasmsirdenust (nedopmarms Oe3 Harpysku), Temiieparypa
nepexosa B BA3KOTEKydee COCTOSHHE WM TeMmIeparypa IuiaBieHus. BoszneiictBue
HEOPraHMYECKUX arpeCCUBHBIX >KMJKOCTEH, TaKMX KaK KHUCJIOTHl M WIEJIOYM HA IOJIUMEPHI
YTJIEBOJIOPOJOB  (KapOOIETTHbIE TIOJUMEPhI). XHWMHUUYECKOE COMPOTHUBIICHHE KapOOIEITHBIX
[IOJINMEPOB C HACBIIICHHOW M HEHACBHIIEHHOW YIVIEPOJHOM ILIENbIO, POJb OKUCIMTEIbHBIX
peakuuil ¢ yqactueM arMoc(heporo KuciopoJa Ha XUMHUYECKYI0 CTOMKOCTh TaKHX MOJIHMMEPOB.
Peakuum oTmieruieHuss MajblX MOJIEKYJ OT OCHOBHBIX IOJMMEPHBIX LENel MoJ JeHCTBHEM
areHToOB KHCJIOTO U IEJI0YHOro XapakTtepa. JleruaporaaouiupoBaHre MOJMBUHUITAIOTEHUI0B
(ITBX, monuBMHWINAECH(TOPHUI), TUAPOIU3 MOJUBUHUIIAIIETATa — METO/IbI MOJYYSHHSI HOBBIX
MOJIMMEPOB C TIOBBIIIEHHOW XWMHUYECKOW CTOMKOCTBIO (compoTuBieHUEM). BosznelicTBue
HEOPraHMYECKUX AarpecCUBHBIX KHUAKOCTEH, TaKMX KaK KHMCIOTHI M IIEJIOYM Ha IOJUMEPSI,
CoJiep’Kalllle B OCHOBHBIX IIEMSX IETepOaTOMBbl KHCIOpPOJAA, a30Ta M cepbl (reTepolenHble
MOJUMEpPHI), TaKHe Kak MOJUA(PHPBL, IOJUAMMJBI, IOJUYpPETaHbl, IOJUKAPOOHATHI,
NOJMUCYNIb(OHBI, MOTUUMUIBL. XHUMHYECKOE COINPOTHUBICHUE TE€TEPOLENHbIX IOJINMEPOB
MPOTEKAHNUIO KOPPO3HOHHBIX MPOLECCOB C YYaCTUEM BOJbl, CIUPTOB, aMMHUAKa, ra3000pa3HOro
HCl u wmHBIX arpeccMBHBIX ra3000pa3HBIX M JKUJAKHX peareHToB. [lajeHue MpOYHOCTHBIX
XapaKTePUCTHK TAKUX MOJUMEPOM MOCJe JIUTEIBHOIO BO3ACHCTBUSI OJOOHBIX BEIIECTB.



3ammra MoJMMEpoB OT JECTPYKIMM B YCIOBHUSX JKCIUTyaTallUMd OT aTMOC(EPHBIX M WHBIX

BO3JICUCTBUI.

O0BeM y4eOHONW AMCIIMININHEL

Buib! yueGHOM paGoTI B 3aueTHBIX B akanewm. B acTpos.
CIMHULIAX gacax gacax
Oomasn TPYA0E€MKOCTh
- nncunﬂ;:f:u noy4e0HOMY IUIAHY 3 108 81
AyIUTOPHBIE 3aHSITHS: 1,33 48 36
Jlexuuu (JIek) 0,89 32 24
[Ipaktuueckue 3ausarus (I13) 0,44 16 12
CamocrosiTesibHas padora (CP): 1,67 60 45
KoHTakTHas caMocTosITeNbHas paboTa 0,4 0,15
CaMOCTOSTeIbHOE H3yUYSHUE PA3/ICIIOB 59,6 447
Bua KOHTPOJIA: 3a4eT ¢ OLEHKOM

AHHOTauMs padoveil MPOrpaMMbl 11 CIIATIIIAHbI
«Jlakokpacounsblie noxkpobiTHs» (b1.B.J1B.06.02)

Lenp IUCUMIUIMHBL: CO3/IaHUE Yy CTYIACHTOB HEOOXOIUMOHN TeopeThuueckor Oas3pl U
MPAKTUYECKUX HABBIKOB JUIS HCIIOJNb30BAaHHUS JIAKOKPACOUHBIX MAaTepHalioB, CIOCOOOB
Hanecenus JIKII, MeTo10B HCTIBITAHUI JTAKOKPACOYHBIX MAaTEPHUATIOB.

B pesymbraTe wW3ydeHUs AMCHUILIMHBI OOYYAIONIUKCS TO TporpamMme OakaaBpuaTa
JIOJKEH:

Ob6nagare cienyromumu — npodeccuoHanbabiMu  (ITK)  koMreTeHIMSAMMY:

CIIOCOOHOCTBIO MPOBOAUTH AHATU3 ChIPhs, MATEPUAJIOB U TOTOBOM

MPOIYKIINH, OCYIIECTBIISATH OLIEHKY pe3ynbraToB anaimu3a (I1K-10);

- TOTOBHOCTBIO MCIOJI30BaTh 3HAHUE CBOMCTB XMMHYECKUX DJIEMEHTOB,
COCIMHEHHUI MMaTepHaJIOB Ha X OCHOBE I PEIICHUS 3a7a4 MpodhecCHOHATHHOM
nestensHocTH (TTK-18);

-TOTOBHOCTBIO n3y4yaThb Hay4yHO-TEXHUYECKYIO HH(OpMalHIo,
OTEYECTBEHHBIN n3apyOeKHBIN OMBIT 0 TeMaTuke uccnenoBanus (ITK-20);
3namy:

-aCCOPTUMEHT U CHUCTEMBI JIAKOKPACOYHBIX HOKpBITI/IfI, NPUMCHACMBIX JJId 3alllUThl OT
KOPpPO3UH B XUMHUYCCKUX ITPOU3BOACTBAX;

-HOPMHUPOBAHUC pACXOJad JTAKOKPACOYHBIX MAaTCPUAIIOB,

-~TUIIOBBLIC arperarbl KOMIIJICKCHBIX OKPACOYHBIX J'II/IHI/If/’I;

'Tp€6OBaHI/I$I TCXHUKHU 6C3OH8.CHOCTI/I, HO)KapHOI\/’I 0C30IMaCHOCTH H HpOI/I3BOI[CTBeHHOI>’I
CaHUTapuu JId OKpAaCOYHBIX [IEXO0B N KPACKOIIPUTOTOBHUTCIIbHBIX OTILCHCHI/Iﬁ;

Ymems:

-BBIOpATh MOKPBITHS B 3aBUCUMOCTH OT YCJIOBHM SKCIUTyaTaIuH;

-paccuuTaTh SKOHOMHUYECKYHO 3¢ (HeKTUBHOCTH MIPUMEHEHHUS
JIAKOKPACOYHBIXMAaTEPHAJIOB;

Bnaoemy:

-CTaHJapTU30BAHHBIMU MeTOoJIaMU WCIIBITAHUN  JIAKOKPACOUYHBIX

MaTepuaioB HITOKPBITH;

-CPaBHUTEBHOMN OIIEHKON METO/I0B HAHECEHUS JTAKOKPACOYHBIX MMOKPBITUH.

2. Kpatkoe conepxanue TuciuIuinHel 1.BBenenne

O0bexT nzydenus. Llenn u 3agaun Kypca «J1aKOKpPacOYHBIE TOKPBITHS

OO01mmas XxapakTepuCTHKA 3aIUTHBIX TTOJTUMEPHBIX TTOKPBITHH.

Obmas XapaKTepUCTHKA MOJIUMEPOB, HCIIOJIb3YEMBIX JUIS MOJIy4EeHHUS
MIPOTUBOKOPPO3UOHHBIX 3AIIUTHBIX MOKPHITHI. OCOOEHHOCTH (UZUKO-XUMHUECKUX CBOWUCTB U
CTPYKTYPBhI TPOTHBOKOPPO3HOHHBIX MOJMMEPOB. OCHOBHBIC METOJBI TMOJIYYCHUS MMOKPBITHH.
JlakokpacouHble TOKpPBITUS. [lopomikoBbie TOKpPHITHS. MacTuyHble MOKPHITUS. JIUCTOBBIE
MOKPBITUS U TYMMHUPOBKH

MexaHu3MBI 3aIUTHOTO JEHCTBUS U IEIU IPUMEHEHHUSI TOKPBITH.

bazoBbie  QuU3MKO-XMMHYECKHE  TIPOILECChl,  ompenensiomue  3PPEeKTHBHOCTh



3aIUTHOrO NEUCTBUS MOKPBITHIL. MaccornepeHoc B onuMepHbIX Martepuanax. [lopucrocts u
BO3MOXKHOCTh (pa3zoBoro mepeHoca. [uddy3monnsni mnepenoc. CopOmusi arpecCUBHBIX
KOMIIOHEHTOB M HaOyXaHue MOKpbITH. BO3MOXHOCTh peanu3annu CeJIeKTUBHOTO MepeHoca.
DuU3MKO-MEXaHUYECKasi YCTOMYMBOCTh IOKPBITUNA. BHYTpeHHUE HANpPsHKEHUS B IOKPBITHSX.
YCTOMYMBOCT MPU BHEIIHHUX BO3JACUCTBUAX. POJb aare3MOHHOrO B3aUMOACHCTBUS B
MEXaHUYECKOM YCTOMYMBOCTH MOKpBHITUH. Ilpouecchl aerpamanvu MOKPBITHH U Pa3BUTHUA
KOPPO3UOHHBIX MOPAKEHUI

CrpykTypa, CBOWCTBA K COBPEMEHHbBIE TEHJCHUWU IPU CO3IaHUH COBPEMEHHBIX
3aIIUTHBIX TOKPBITUI

OcHoBHbIE (PYHKIIMOHAJIBHBIE 30HBI MOKPBITHI. MHOrOCIOMHbBIE MOKPBITUS KAaK OCHOBA
CO3JIaHMsI BBICOKOA((PEKTUBHBIX MOKpHITUH. Mcnonb3oBanue >PQexTa MHOTOCIOWHOCTH IS
CHW)KEHUS IPOHUIIAEMOCTH MOKPBHITUA. MexaHudeckass yCTOMYMBOCTh KOMITO3UIIMOHHBIX
ITOKPBITUH.

ObecrieyeHre yCTOMYMBOCTH aAre€3MOHHOrO coequHeHUsl. OCHOBHbBIC TUIBI U MPUMEPHI
[IPAKTUYECKOI0 IPUMEHEHUS 3allUTHBIX IOJMMEPHBIX MOKpbITUH. HoBblE HampaBiieHus
COBEPILIEHCTBOBAHUS MOJIMMEPHBIX MIOKPBITUH JJIs1 arPECCUBHBIX CPE/I.

O0BeM y4eOHON TUCIUIUINHEL

B o B 3aueTHBIX B akagem. B acrtpos.
uabl y9eOHOU paboThI
eIMHULAX yacax yacax
Oomasn TPYA0E€MKOCTh 3 108 81
AUCHHILTAHBI TOYy4Ye0HOMY TJIaHY

AyIUTOPHBIE 3aHSITHS: 1,33 48 36

Jlexuunu (Jlek) 0,89 32 24

[IpaxTuueckue 3anstus (I113) 0,44 16 12
CamocrosiTesibHas padora (CP): 1,67 60 45
KoHTakTHas camocTosTeNbHas padoTa 0,4 0,15
CaMOCTOSTeTbHOE H3yUSHUE Pa3/ICIIOB 59,6 447
Bua KOHTPOJIA: 3a4eT ¢ OLEHKOM

AHHOTAIUA pa6oueii NpOrpaMmblI JUCHMILINHBI

“MarepuajioBe/ieHie B TEXHOJIOTuM 3ammMThI 0T kKoppo3uu” (b1.B./1B.07.01)

lemn mucuMIMHBI: TpUOOpETeHHE CTYACHTAMH 3HAHWHA, HEOOXOAMMBIX IS
CaMOCTOSITENILHOIO ~ PELIeHHs BONPOCOB, CBSA3aHHBIX C BBIOOPOM MaTepHaloB s
000pYyIOBaHUSI W KOHCTPYKIMH XUMHKO-TEXHOJOTHYECKHX IPOIECCOB C YYETOM YCIOBUH
HKCIUTyaTallH, a TAK)Ke IKOHOMUYECKUX U SKOJIOTUYECKUX (DaKTOPOB.

B pesynbraTe m3yueHus IUCHMIUIMHBI OOydaromMHCsS MO IMporpamme OakanaBpuaTa
JIOJKEH:

Ob6nanats ciaenyroummu npodpeccuonanbHbiMu (I1K) komnereHusIMH:

-CIIOCOOHOCTBIO NPHUHUMATh KOHKPETHBIE TEXHUYECKHE pelIeHUs IpH pa3paboTke
TEXHOJIOTUYECKHAX TIPOIIECCOB; BBHIOMPATh TEXHHYECKHE CPEICTBA M TEXHOJOTHH C y4ETOM
IKOJIOTMYECKUX NocieacTBi ux npumeHenus (I[1K-4);

TOTOBHOCTBIO MPOBOJIUTH CTaHAAPTHBIE W CEPTU(UKATMOHHBIC UCTIHITAHUS MaTepPHAJIOB,
u3zenuil u Texnosoruueckux mporeccon (IIK-17);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHE CBOMCTB XMMHYECKHUX DJIEMEHTOB, COCIMHEHHN U
MaTepualioB Ha X OCHOBE JJIS pEeIIeHUs 3a1a4 nmpodeccruoHanbHoil nesrensHocTh (ITK-18).

3namey:

KJ1acCcU(UKALUIO, CTPYKTYPY, COCTaB M CBOWCTBA

YaCTHOCTH, B TEXHOJIOTHAX 3aLUTHI OT KOPPO3UH;

MapKHpPOBKY MaTepHajoB IO poccuiickum U MEXTyHaPOAHBIM

CTaHJApPTaM,UCIOIb3YEMbIX, B YACTHOCTH, B TEXHOJIOTUSX 3aLIUTHI OT KOPPO3HH;

TIPUHITUIIB B METO/IBI 3aIIUTHI OT KOPPO3UH;

MaTCepuraJioB,UCIIOJIL3YEMBIX, B

OCHOBHBIC KOHCTPYKIIMOHHEIC n (i)YHKI_H/IOHaJ'II)HI-Je
MaTCpUaAJIbL, MIPUMCHACMBIC BXHUMHYECKOM TEXHOJOTHMH U XUMHISCKOM
armapaToCTpOCHUH.

Ymemy:



aHAJIM3UPOBaTh (U3UKO-XMMHUYECKHE U MEXaHWYECKHME CBOMCTBA MaTepHalioB, HX
KOPPO3UOHHYIO CTOMKOCTh U TEXHOJIOTHYHOCTD;

paloHaIbHO MOA00paTh KOHCTPYKIIMOHHBIN MaTepuall Uil XUMHUKO-TEXHOJIOTHYECKOTO
npoiiecca (peakrTopa, amnmapara, MallMHbl) C YYE€TOM METOJOB 3alllUThl OT BO3MOXKHOTO
BO3JICHCTBUS TEXHOJOTUYECKON Cpeibl HA KOHKPETHBIE KOHCTPYKIIMOHHBIE MaTepPHAIbL;

Brnaoemey:
MPOCTEHIIIMMHU oreparusiMi  OINPEJICIICHHUS CBOMCTB
MaTEpPUAJIOB,UCII0JIb3YEMBIX, BYACTHOCTH, B TEXHOJOTHSIX 3alIUTHI OT
KOPPO3HH.

Kparkoe conepxanue qucumIuiieel Beenenue

MarepuanoBe/ieHue Kak HayKa: LEIHM, 3afadyd M 3HaYeHHe AMCUUIUIMHBL OOmme
TpeOoBaHus, MpeAbsIBIIEMbIe K MaTepHaliaM B 3aBUCUMOCTU OT YCJIOBHM HCIOJIb30BAHUS WU
sKcIuryatanuu. PasButue Hayku o marepuanax. Ponb pycCKUX y4YEHBIX B Pa3BUTUHM HAyKHU.
Joctuxenust B 00JacTHM  CO3JaHMS HOBBIX ~ MaTepUajoB, TEXHUKO-IPKOHOMHUYECKas
3¢ (HEeKTUBHOCT, WX MPUMEHEHMs. 3HAu€HHWE MaTepUaloB B  PAa3BUTUU  XHUMHKO-
TEXHOJIOTUYECKUX MPOIIECCOB U 00eCTIeYeHNH MX 0€30IacHOCTH.

Mopynb 1. ®U3HMKO-XMMHYECKUE OCHOBBI MAaTEpUATIOBEACHUS

OCHOBHbBIE TIOHSATHUSI O CTPOEHUM, CTPYKTYpe M CBOMCTBaxX MarepuajoB. MeTobl
M3y4YEeHUs CTPYKTYPBI U CBOMCTB MAaTE€pUAJIOB.

Crpoenne marepuasioB. OCHOBHBIE THUIIBI KpUCTANIMYECKUX peleTok. Knaccudukanus
KPUCTAJUIOB IO THUIIAM CBSI3HM. AHU30TPONMS CBOWCTB KpUCTaLOB. CTpOEHHE pPealbHbIX
KpucTayioB. JleekThl pealibHbIX KPUCTAIJIOB U HUX BIMSHUE Ha CBOMCTBA METAJUIOB U
cruiaBoB. CBolicTBa auciokanui. Kpucramimsanus metawioB U cruiaBoB. CaMOnpou3BosIbHAS
Kpuctaum3anus.  HecamonpowsBonbHast — KpuUcCTauiM3anus.  AMOpHBIE  MaTepHabl.
AnnoTponuyecKkue NpeBpallieHusl METAIIIOB.

CoiictBa matepuainos. [lokazarenu cBoiicTB. Kimaccudukamus cBoiicTB. MexaHuieckue,
¢dbusznuecKkrue, XUMUYECKUE, SKCIUTyaTallMOHHBbIE M TEXHOJOTHYECKHE CBOWCTBA MaTEepUAIOB.
ITokasaTenn MeEXaHMYECKUX CBOWCTB, OIpEACIsieMble IIPpU CTATUYECKUX HCIBITAHUAX Ha
pacTsbkeHne W W3rub. Meroabl  ompeaeneHuss TBEpPAOCTH MarepuanoB. [lokazarenu
MEXaHUYECKUX CBOMCTB, OIIpeiesieMble IPU AMHAMUYECKUX U HUKINYECKUX UCTIBITAHUSX.

OcHOBBI TeopuH CIu1aBoB. JluarpaMMbl COCTOSIHUSL CILUIABOB. T€pMHHBI M ONpPEIEICHUSI.
JuarpaMMbl — «COCTaB-CBOMCTBO». Da30BBIi COCTAaB CIUIABOB. 3aBHUCHUMOCTH MEXIY
CBOMCTBAMH CIUIABOB U TUNOM AuarpaMmmsl coctosiHus. [Ipasuno H.C. Kypnakosa.

Monynp 2. MeTtannuieckue MaTeprabl

Xene3o u crumaBsl Ha ero ocHoBe. Ctanu U uyryHsl. JKene3oyriepoaucThie CIIaBbI.
CTpyKTypbl  CIJIaBOB  JKE€JE30-yrjaepoA. JluarpaMMbl  COCTOSHUSL — JKEJIE€30-LIEMEHTHUT.
KoMmmoneHTsl, (a3bl ¥ CTPYKTYpHBIE COCTABIISIIOIINE CTaJIEN U OEJIBIX UyT'YHOB.

KoHCTpyKIIMOHHBIE METAININYECKUE MaTEpUaIIbl. Y TIEPOAUCTBIE U JIESTUPOBAHHBIE CTAJIH.
Knaccudukanus craneit, onpeneneHre MOHATUS KadecTBa CTaiM (TpeOOBaHUS K Ka4YECTBY).
Bnusiaue yriaepoja ¥ MOCTOSHHBIX (TEXHOJIOIMYECKHX) MpUMecel Ha KauyecTBO CTalli, METO/IbI
yIIydllEHUs KayecTBa CTaJu (MOBBIIIEHHE €€ KOHCTPYKIIMOHHOM mpouHOCTH). BrusHue
JETUPYIOIIUX 3JIEMEHTOB Ha CBOMCTBA cTanu. KoHCTpykuMoHHBIE cTanu. IHCTpyMeHTalbHbIE
cranu. Knaccudukanus yriepoaucTbiX U JIESTUPOBAaHHBIX cTajiel. MapkupoBka ctaneit UyryHsl
u TBepAble craBbl. CBoicTBa M Ha3HaueHue uyryHa. [Iponecc rpadutuzanuu. YyryHsl cepble,
Oenble, KOBKHE, BEICOKOIIPOYHBIE, X CBOMCTBA, 001aCTh MPUMEHEHUSI, MAPKUPOBKA.

Tepmuueckast oOpabotka. Teopust U MpakTHKa TEPMUYECKOM M XMUMUKO-TEPMHUYECKOU
00paboTKK MeTaioB U cIulaBoB. [Ipupoga, MEXaHU3M UM YCIOBUS MPOTEKAHUS CTPYKTYPHBIX
npeBpalieHuii B ctanu. Buasl TepMudeckoil 06paboTtku cranu: orxur I u Il pona, monHslii u
HETIOJHBIA OTXKUT, HOPMAaJIM3alHs, 3aKajlKa, OTIYCK. 3aKaJIMBAEMOCTh U IPOKAIMBAEMOCTh
ctanei. Biusaue TepMuyeckoil 00pabOTKM Ha MeXaHHYECKHe CBOWcTBa ctanu. Dusmdeckue
OCHOBBI XUMHKO-TepMHUUecKkoi 00padotku. [ud¢y3noHHoe HachllleHHE TOBEPXHOCTH CTaU
HemeTallaMu. Buasl U crmocoObl neMeHTauuu. AsotupoBaHue ctaimd. uddysnonnas
MeTtayur3anus. MloHHass XuMUKoO-TepMudecKkas 00padoTka.

I[BeTHBIE METAJUIBI U CIUIaBBl HA UX ocHOBe. OOIIas XapaKTepuCcTUKa U Kilaccu(uKaIus
MEIHBIX cIIaBoB. JlaTyHu, OpoH3bI, MeIHO-HUKeJEeBble cIUlaBbl. OOIIas XapaKTepUCTHKA
AIFOMUHUEBBIX CIIaBOB. JlehopMupyemble aqtOMUHHEBBIE CIJIABbI, JIUTEHHbIE aTIOMHUHUEBBIC
crutaBbl. O0IIas XapakTepUCTHKa MarHUEBBIX CIUIaBOB. /ledopMupyeMble MarHueBbIE CILIABBI.
Jlutelinble MarHWeBbIE CIUIABbI. TUTAH W CIUJIaBbl HA OCHOBE THTaHA. BIWsHUE JIErMpYyrOLIUX
3JIEMEHTOB HA CTPYKTYPY M CBOWCTBAa TUTAHOBBIX CIUIABOB. bepwiuii U CIijiaBbl Ha €ro



ocHOBe. TyroriaBkue METaUIbl U CIIJIaBbl HA UX OCHOBE.

[TopomuikoBble MeTaIIMUECKUE MaTepuanbl. Marepuaiabl ¢ OCOOBIMH 3JIEKTPUUYECKUMU
CBOWCTBaMH.

Moaynb 3. [IpuHIUIIBI 1 METOIBI 3AIIUTHI OT KOPPO3HUH.

[TpuHIMIIBI ¥ METOABI 3aIUTHI OT KOppo3uu. Koppo3MOHHOCTOMKHE METAUIMYECKUE U
HEMETAJUIMYECKUE MaTepuaibl. MeTroabl 3aluThl MallMH M allapaToB XHUMHYECKHUX
IIPOU3BOJICTB OT KOPPO3UH.

Monayns 4. HemeTraminyeckue MaTeprabl

Matepuansl Ha OCHOBE BBICOKOMOJEKYJSPHBIX coequHeHui. CTpoeHHe U CBOWCTBa
nonumepoB. TepMopeakTHBHbIE U TEPMOIUIACTUYHbIE MoauMepbl. CTpoeHHME M CBOWCTBA
mwactMacc.  OCHOBHBbIE  PAa3sHOBUIHOCTH IPOMBINUIEHHBIX IOJMMEPOB M  ILIacTMacc.
["a30HanoJIHEHHBIE TIACTMACCHI.

Oco0OeHHOCTH CTpPOEHHS, CBOWCTBA PE3WHOBBIX MaTepuaioB. Pe3unsl o01ero
Ha3HAYEHUS, CIIEUAJIbHBIE PE3UHBI U 00JIACTH UX IIPUMEHEHUS.

Jlaxoxpacounbie MaTepuainsl (JIKM). OcnoBuble Buabl JIKM. Kpacku, j1aku, rpyHTOBKa,
LINATJICBKA.

Kepamnueckue wmatepuanbl. KOHCTpyKIIMOHHAs, MHCTPYMEHTaJIbHas W TEXHUYECKas
kepamuka. Heopranmueckoe crekno. Kraccudukamus crekos 1Mo Ha3HAYCHHIO M OOJIACTH
npumenenus. Curasmibl. ['padur. Acbect. CoiicTBa 1 061aCTH TPUMEHEHHUSL.

Cma3ouHble Macia, INIACTUYECKUE CMa3KH, TBEP/IbIE CMa30uHble MaTepuanbl. CMa304HO-
OXJIQXKIAFOIIUE KUIKOCTH.

JIpeBecHble KOHCTPYKLIMOHHBIE MATEPUAJIbI.

AHTU(GPHUKIMOHHBIE METAJUNINYECKUE U HEMETAIITNYECKHE MaTEePUAIIbL.

Kommnosunmonnsie marepuansl (KM). OOmas xapakTepucTUKa KOMITO3UIIMOHHBIX
marepuasioB.  [ucnepcHo-ynpouennele KM, cnoucteie KM, Bonoknucteie KM.
Komno3unuonnsle Marepuanbl Ha METAUIMYECKOW M HemeTaimyeckod ocHoBe. CAII
(crieyueHHBIE ~ ATIOMUHUEBBIE  MOPOILIKH). ApPMHpPOBaHHBIE IIOJIMMEPHBIE  MaTepHalbl.
Kepamnueckne KOMIO3ULMOHHBIE MATEpUAbl. Y TIIEPOAHbIE KOMIIO3UIIMOHHBIE MAaTEPHAIIBI.

[loHsATHS 0 HAHOTEXHOJIOTUSIX, HAaHOMaTepHuaiax. [ [puMeHeHne B MpOMBIILIIEHHOCTH.

BnusiHue o00nyueHUss Ha CTPYKTypy, MEXaHHYECKHME CBOMCTBA M KOPPO3UOHHYIO
CTOMKOCTh MaTepuaioB. PaanalluOHHOCTOWKUE CTAJIA U CIJIABBI.

[ToHsATHS 0 HAHOTEXHOJIOTUSIX, HAHOMaTepHuaiax. [ [puMeHeHne B MpOMBIIIIIEHHOCTH.

Bnusinue o00OnyueHUss Ha CTPYKTypy, MEXaHHYECKHE CBOMCTBA M KOPPO3UOHHYIO
CTOMKOCTh MaTepHaJIOB. PalnalluOHHOCTOMKNE CTaIN U CIUIABBL.

Monaynb 5. DKOHOMHYECKH 0OOCHOBAaHHBIN BHIOOP MaTEpUAIOB.

Bb100p KOHCTPYKIIMOHHBIX MaTepHAIOB i KOHKPETHOT'O TEXHOJIOTUYECKOI0 MpoLecca.
Kpurepun wu anroputM BbIOOpa KOHCTPYKIMOHHBIX MaTepuanoB. I[Ipunnmmna BbiOOpa
MaTEpUaJIOB I IPOLECCOB, NPOTEKAIOIIUX B YCIOBUAX KOPPO3MOHHOTO BO3JECHCTBUS.
DKOJIOTHYECKHE U SKOHOMMUYECKHE aclEeKThl MATEPUAIIOBEACHMSI M 3alllUThl MaTepUaioB OT
KOppO3HH.

O6beM yueOHON TUCIUTUTHHBI

. B 3auernnix | B akagem. | B acTpon.
Bunbl yueOHOM pabOThI
€IUHUIAX qacax qacax

Oo0mas TPYAOEMKOCTh
- ;mcunmflﬁ:bl Noy4e0HOMY IIAHY 8 288 216
AyAUTOPHBbIE 3aHATHS: 2,67 96 72
Jlexuu (JIek) 0,89 32 24
[Tpaktuueckue 3anstus (I13) 0,89 32 24
Jlabopatopusbie padoTs (JIP) 0,89 32 24
CamocrosiTesibHas padora (CP): 4,33 156 117
Buja koHTpOJISi: IK3aMeH 1 36 27
KonTtakTHast paboTa — IPOMEKyTOYHAsl aTTECTALUs 0,4 0,3
[ToaroroBka K sK3aMEHY 35,6 26,7




AHHOTanuA padoyeil MporpaMMbl JHCIATIIAHbBI
«CtpykTypa MeTa/u10B M ciiiapo» (b1.B.J1B.07.02)

enp mucHUMIMHBI - GOPMUPOBAHUE y CTYJCHTOB HEOOXOJMMOI TEOpeTHYecKOl Oa3bl
10 IpUHLMIAM 00pa3oBaHus (a3 B METaJlIax U CIUIaBaX U O COBPEMEHHBIX METOJaxX ONUCAHMS
X YCTOWYMBOCTH, @ TaKXke CIOCO0ax OmpeleNeHHs] KPUCTAUIMYECKUX CTPYKTYP YHCTBIX
METAJIJIOB, TBEPABIX PACTBOPOB U IIPOMEKYTOUYHBIX COCUHEHHUMN.

B pesynbraTe m3ydeHus IUCLMIUIMHBI OOydarolIMHCsA IO Iporpamme OakajnaBpuaTa
JOJDKEH:

Ob6nanare cnenyronmmu npodeccuonanbapiMu (1K) KomneTeHmmsIMu:

-CIIOCOOHOCTBIO TPHUHUMATh KOHKPETHBIE TEXHUYECKHE peIIeHUs IpH pa3paboTke
TEXHOJIOTUYECKUX IPOLIECCOB, BHIOMPATH TEXHUYECKHE CPEICTBA M TEXHOJOIMU C YYETOM
IKOJIOTMYECKUX NocieAcTBHi ux npuMeHenus (I[1K-4);

-TOTOBHOCTBIO IIPOBOJIUTH CTAaHAAPTHBIE M CEPTU(PUKAIMOHHBIC HCIIBITAHUS MaTePHAJIOB,
U3/ ¥ TexHoornyeckux mnpouecco (I1K-17);

-TOTOBHOCTBIO HCIIOJI30BaTh 3HAHUE CBOMCTB XMMHMYECKHX JJIEMEHTOB, COCIUHEHUN U
MaTepUaJIOB Ha UX OCHOBE JUIS PELICHUs 3a1a4 nmpodeccuoHanbHoi nesrensHoctr (I1K-18);

3namy:

TUIBl KPUCTAJUIMYECKUX PELIETOK, MHACKCh Muiepa, MeTauibl, OTHOCSAIIMECS K
Pa3HBIM KPUCTAJUNINYECKUM CTPYKTYpaM;

BIMSIHUE CTPOCHMUS U CTPYKTYPbl KPUCTAIOB M J1e(PEKTOB MX CTPOEHMs Ha CBOMCTBa
METaJUIOB U CIUIABOB; BJIMSHUE IIPUMECEH, B YACTHOCTH BOJOPOJA HA CBOMCTBA METAJUIOB U
CIUIaBOB;

MOpP(OJIOTHIO TIOBEPXHOCTH, (POPMBI pOCTA U TUIIbI IOBEPXHOCTH.

Ymemy:

OTpeneNATh 1e(hEeKTHl CTPYKTYPHI METAIJIOB U CILUIABOB;

YMETb ONPEAEINATH TUI CTPYKTYPHI CIUIABOB, CTPOUTH JUarpaMMbl COCTOSIHUS.

Braoemy:

METOJIaMH BBIPAILMBAHNS MOHOKPHUCTAIIJIOB;

ANEKTPOXUMUYECKUMH, ONTUYECKUMHU, MEXAHUYECKUMHU U 3JIEKTPOHHBIMU METOJaMU
HCCIIEIOBaHMS TPOLIECCOB KPUCTAIUIM3ALMH, CTPYKTYPbI M CBOWCTB METAJIJIOB U CIUIABOB.

Kpatkoe conepxaHue TUCIUILIAHbI

Bsenenue

OOBeKT M3y4eHUs: CTPYKTypa M CBOMCTBAa METANIMUYECKUX MaTepHasioB, B 0COOEHHOCTH
IIPUMEHSEMBIX B JIEKTPOXUMHUYECKHUX 00JIaCTAX U B 00JACTH 3aLIUTHI OT KOPPO3HH.

CtpyKTypa METaJJIOB U CIUIABOB: 00IIME BOMPOCHI.

WneanbHble u Ae@ekTHbIE CTPYKTYpbl. THIBI KPUCTAIIMYECKHX PELIETOK, HWHJIEKCHI
Muiiepa, MeTauIbl, OTHOCSIIIUECS K pa3HbIM KPUCTAIIIMUYECKUM CTpYKTypaM. Tumbl Ae(eKToB.
3epHa M MEK3€peHHbIe TIpaHUllbl. AMOp(HBIE M HAHOKPUCTAIUIMYECKHE METaNINYeCKue
Mmatepuaibl. OCOOEHHOCTH CTPYKTYPBI U CBOWCTB MaJIbIX YacCTHUII.

CTpyKTypa METaJlJIOB U CILJIaBOB: CIIELUaIbHbIE BOTIPOCHI.

CrnnaBel: TEpMOAMHAMHKA JIBYXKOMIIOHEHTHBIX CHUCTEM, JUArpaMMbl COCTOSHUSA. THITbI
CTpYKTYypbl cmiaBoB. Ilpomecchl BO3BpaTa M peKkpUcTaiM3anuu. Mertamiorpadus.
Mopdonorust moBepxHOCTH, (POpMBI pocTa M TUIBI OBepXHOCTH. CTymeHu pocTa, Teppachl,
U3JIOMBI.

3apoKI€HUE U POCT KPUCTAILIOB.

HauanbHble ctanuu 3apoxaeHus (Hykieanus). TepMoanHaMHUKa U KWHETHKA HYKJICAIUH.

Pocr kpucramios. Maccosas kpucramumsanus. [10CIONHBIN, CIIONCTO-CIIUPATIBLHBIN U

«HOpPMaJBHBIMN»  pOCT  TpaHed.  MeTonapl  BBIpAllMBaHUA  MOHOKPHCTAJUIOB.
[IpenmymiecTBeHHas opueHTaMs (TEKCTYypa).

PU3NKO-MEXaHNYECKHE CBOWCTBA METAUIOB M CIUIABOB, MX CBS3b CO CTPYKTYpOM.
Bnustnue rpanutl 3epeH u Apyrux Ae(eKToB Ha CBOWCTBA METAIJIOB U CILJIABOB.

MexaHnueckue, NEKTPUIECKUE U MarHUTHBIE CBOMCTBA. MeTOo bl MCCIIE0OBAHUS
CBOMCTB. BiusiHue npumeceii, B 4aCTHOCTH, BOAOPO/1a HA CBOMCTBA METAJUIOB U CIUIABOB.

MeTtopl Mccaen0BaHus IPOLECCOB KPUCTAIUIN3ALUH, CTPYKTYPBl U CBOMCTB METAJIJIOB U
CILIaBOB.

DNEeKTPOXUMHUYECKHE, ONTHUECKHUE, MEXaHUUECKHUE U 3JIEKTPOHHbIE MeToAbl. HekoTopeie
METOBI MCCIIEIOBAHUS TMIOBEPXHOCTH U MOBEPXHOCTHBIX CJIOEB METAIOB. DJIEKTPOHOTpadus,



CIIEKTpaJIbHBIC METO/IBL, 30H/IOBEIE METO/BI. OC00EHHOCTH HCCIIET0BAHMI
B 00JIaCTUTaIbBAHOTIOKPHITHII U KOPPO3UOHHBIX CBOMCTB METAJUIOB U CIIABOB.
4. O0beM yueOHON AUCIUTLINHBI

Buzibl yueGHO paboTsI B 3aueTHEBIX B akanem. B actpos.

eIMHULIAX Jacax gJacax
}C/)q(iengz;;g)yyggzr;ocu JTUCHIUTUIAHBL IO 8 288 216
AyIUTOPHBIC 3aHATHUS: 2,67 96 12
Jlexuuu (JIek) 0,89 32 24
[Ipaktrueckue 3ausatus (I113) 0,89 32 24
JlaGopaTophsbie paboTsl (JIP) 0,89 32 24
CamocrositensHas padota (CP): 4,33 156 117
Bun xoHTpoOIIs: SK3aMeH 1 36 27
KonraktHass pabora— MIPOMEKYTOUHAS 0,4 0,3

[TonroroBka K sK3aMeHy 35,6 26,7

AHHOTauus padoyeil MPOrpaMMbI AU CHHIITTUHBI
«MeToabl MccIeI0BAHUSI MaTEepPHAJIOB M NPOLECcCOB XUMHYECKOH TEeXHOJIOTHH»
(b1.B./1B.08.01)

1 llenp OUCHMIUIMHBI MPUOOPETEHHE CTYIEHTAMH 3HAHWUN TEOPETHYECKHX OCHOB
COBPEMEHHBIX METOAOB (DHM3UKO-XMMHYECKOrO aHalli3a W HCCIEAOBaHUS MAaTepuajoB U
IIPOLIECCOB XUMUYECKOW TEXHOJIOTUH.

2. B pesymprare W3y4YeHHsS JUCHMIUIMHBI OOYYAIOIIMICS 1O Mporpamme
OakalaBpuaTaI0JDKEH:

Ob6nanare cinenyrommmu npodeccrnonabHbME (1K) KomMneTeHmmusIMHu:

-CIIOCOOHOCTbHIO MIPOBOAUTH  aHAJIU3 ChIPbS, MATEPUATIOB U

TOTOBOUIIPOIYKIIMH, OCYIIECTBIISATh OLICHKY pe3ynbTaTtoB ananu3a (I1K-10);

-TOTOBHOCTBIO IPOBOJIUTh  CTaHAAPTHBIE U cepTu(dUKAIIMOHHBIC

UCIIBITAHUSIMATEPUAJIOB, U3/ICNUiA U TexHomorndeckux mpoueccos (ITIK-17);
3name:
- KJIacCHYeCKue MpueMbl paboThl Ha UCCIIE0BATEIbCKUX MPUOOpax;
- OCHOBBI TIPOBENICHUS CIIO’KHBIX MHOTOYPOBHEBBIX
HAYYHBIXKCIIEPUMEHTOB CHUCMOJIb30BAaHUEM HOBEHIIETO
000opyI0BaHUS;
- METO/Ibl TIOMCKA, aHAJIW3a U CUHTE3a HH(POPMAalIUK 110 MaTepuataM 1 Impoleccam;
Ymemy:
—  BBIOWpATH ONTHUMAJIbHBIA METO UCCIIEI0BAaHUS MAaTEPUAJIOB U
MIPOLIECCOB ISl KOHKPETHBIX 33]1a4;

— BBINOJHATh (PU3UKO-XMMHUYECKUE HCCIEAOBAHMS, HAIpaBJIEHHbIE Ha pa3padOTKy
HOBBIXY MOBBIIIIEHUE KAYECTBA YK€ CYIIECTBYIONINX MaTEPHAJIOB;

— OCYILECTBJIATh KOHTPOJb COCTaBa, CTPYKTYphl M CBOMCTB MAaTepHaOB C
HCIOJIb30BAHUEM COBPEMEHHBIX AHAJIUTHYECKUX CPEICTB M KOMIIBIOTEPHOTO MPOTrPaMMHOIO
obecrneueHUs;

—  CaMOCTOSITEILHO MOJTy4aTh i1 HUHTEPIPETHPOBATH AHAIMTUYECKHE
JTAaHHBIE CHCIIOJIF30BAHUEM COBPEMEHHOTO IIPOTPAMMHO-METOINYECKOT0 00eCTeUeHNUS,
Bnaoemy:.
—  OCHOBHBIMH COBPEMCHHBIMHU (PU3HKO-XUMUYICCKIUMH
METOJIAMUHUCCIICIOBAaHUS MAaTEPHAIIOB H IPOIIECCOB;
—  cXeMaMu YCTPOICTB i1 MPUHIMIIAMUA PAOOTHI COBpPEMEHHBIX
pudopoB TIOUCCIIEIOBAHUIO MaTepUaIOB U MPOIIECCOB.

3. Kpatkoe comepxaHue TUCITUTUIAHBI

Metoa KOMOMHAIIMOHHOTO PacCesTHUs Ha MUKPOCIIEKTPOMETPE.

MertonoM KoneOaTeTbHON CIEKTPOCKONMMM — CHEKTPOCKOMUS KOMOWHAIMOHHOTO
paccesuust (KP) mnum Raman-cnekrpockonus (RS). O3HakomiieHHE CTYJICHTOB C SIBJICHHUEM
KOMOWHAIIMOHHOTO pacCeMBaHUs CBeTa H comocTaBieHue ero ¢ HMK-cmekTpockonueid.
O3HakoMJICHHE CTYACHTOB C YCTPOMCTBOM M paboTroii Raman-crexktpomerpa Senterra, pupmel



Bruker, moka3 Ha KOHKPETHBIX MPUMEPax CXOJCTB U BO3MOXKHBIX OTJIIMYAN B CIHEKTpax,
3aperucTPUPOBAHHBIX NP PA3IMUHBIX A U C MOJIAPU3ATOPOM, U C TaOIUIIaMH, HEOOXOJUMBIMU
JUTSL THTEPIPETALUU CIIEKTPOB.

DAEKTPOXUMHUYECKHUE U POTOCTIEKTPOMETPUUECKUE METOIbI UCCIIEIOBAHUS.

MeToabpl U3yueHUsT PacTBOPOB (C MOMOIIBIO SAEPHOTO MAarHUTHOTO pe3oHaHca (SIMP),
HEUTPOHHOTO PACCESHUSA, PACCESHUS PEHTICHOBCKHMX JIy4ei Mo ManbiMu yriiamu (PMY),
muHaMmudeckoro ceeropaccesiaust ([ICP), nuddepenunansHoil ckanupyromeil KaaopuMeTpun
(JICK) u 1p.) IHMpOKO MPUMEHSIOTCS KJIacCuueckue (CeKTpohOTOMETpHUs, KOHIYKTOMETPUS U
MMOTEHIIUOMETPHUS).

UccrnenoBanue  peosioOTMYECKUX  CBOWCTB ~ HEHBIOTOHOBCKHUX  KUJKOCTEH U
BBICOKOKOHLIEHTPUPOBAHHBIX JUCIIEPCHBIX CUCTEM C ITIOMOIIBIO0 POTALMOHHOTO BUCKO3UMETPA.

[TonyyeHne peoOJOTHMUECKUX KPHUBBIX TeueHUss U S((EKTUBHOW BSI3KOCTH IS
HEHBIOTOHOBCKHUX JKUJIKOCTEeH. O3HAKOMIIEHBI C COBPEMEHHBIM MPELU3UOHHBIM POTAIIHOHHBIM
peomerpom HAAKE RS1, koTopblii MO3BOISET NMPOBOAMTH PA3HOCTOPOHHEE HCCIIEIOBAHHE
TUKCOTPOIHBIX CBOMCTB CTPYKTypupoBaHHbIX naucrnepcHbix cucteM (CHC) (uukimuueckoe
pa3pylIeHNe-BOCCTAHOBIICHHE, BOCCTAHOBJICHUE IO/ JCHCTBHEM CJIa00H  OCHMIUIALINHY,
CTYIIEHYaToe M TIUIABHOE HarpyXeHUe-pasrpy)kKeHHe ¢ aBTOMaTHuecKod 00paboTKoi
TUCTEPE3UCHBIX KPUBBIX), CO3/1aHUE MPOTrpaMMBbl JIJIsl CJIOKHOTO MCCIIEA0BaHUS PEOJIOTHUECKUX
CBOMCTB B TpeOyeMBbIX HHTEpPBaIaX PEOJIOTHUECKUX TapaMETPOB.

KpaeBoii yron cmaunBanus.

HccnenoBanne U3MEHEHHUS yrila CMayMBaHUS HA PA3IMYHBIX MOBEPXHOCTSAX C TEUEHUEM
BpeMeHH. JleTeKTUpOBaHHWE COCTOSHHS TIOBEPXHOCTH, a TaKKe aHaliu3 IPOIECCOB,
IIPOUCXOJSIIMX B IPUIIOBEPXHOCTHOM CJIO€ BELIECTBA TOJIIMHON MOPSIKA HECKOJBKHX
HAaHOMETPOB MpPH KOHTaKTe C KHUAKUMH cpenaMu. l3mMepeHue MHOBEpXHOCTHOM HHEpPruH,
OIpe/IeJIEHUE IIEPOXOBATOCTH IMOBEPXHOCTH, YCTAHOBJIEHUE TOYHOIO BPEMEHM Hayala u
CKOPOCTH TIPOIIECCOB KOPPO3UU METAIOB, B TOM 4YHCIE MPH NPUMEHEHUH 3alIMTHBIX
MOKPBITUH, HMEIOIMX HAaHOPAa3MEPHYIO TOJIMHY, OLEHKY CTENEeHH 3arpsi3HEHHOCTU
MOBEPXHOCTEH (JIaHHBIM METOJOM MOKHO BBISBIISITh 3arps3HEHHS, HEJICTEKTUPYyEMbIe
BU3yaJbHO, @ HHOTJA Ja)ke C TIOMOILBI0O MHKPOCKOIIMHU), MCCIEA0BaHUE O00pa3oBaHuUs
CMauMBAIOIIMX MJIEHOK HA MOBEPXHOCTAX MATEPUAIOB B YCIOBHSIX MOBBIIICHHOW BIAKHOCTH
(mporiecc MOXKET HMETh pelLIalollee 3HAayeHWe Uil MaTepuaioB, MPUMEHSEMBIX B
JIEKTPOTEXHUKE U JJEKTPOHHUKE), OIpeJesieHue JONM KaKJOro M3 KOMIIOHEHTOB B
MTOBEPXHOCTHOM CJIO€.

PeHTreHoCTpyKTYpHBI aHaIn3 MaTepruaIoB

ManoyrioBoe paccesHHe U TMOPOIIKOBas AUQPPaKIHs B UCCICJOBAHMM MaTEpPHAIIOB.
Onpenenenne CTPYKTYpbl UIN OTJENbHBIX CTPYKTYPHBIX NTaPAMETPOB PaCcCEUBAIOLIETO 00BEKTa
I10 3aBUCUMOCTU UHTEHCUBHOCTH PAaCCEIHHOTO MOHOXPOMATUYECKOTO U3JIy4€HUs, TIPOIIEIIIETO
yepe3 o0pasell, OT yIJia pacCesiHUsL.

4. O6beM yueOHOU JIMCIUIIITMHbI

. B 3auetnbix| B akamem. | B actpon.
Bunsl yueOHoI paboThI

SIMHHIIAX Jacax gacax
OO0mas TPyA0eMKOCTh NUCHHUILVIMHBI 1O Y4eOHOMY 9 79 54
MJIaHy
AyIHTOpPHbIE 3aHATHUS: 0,83 30 22,5
Ulaboparopusie pa6oTs (JIP) 0,83 30 22,5
CamocrosiTesibHas padora (CP): 1,17 42 31,50
KoHTakTHas camocTosTeNbHas padoTa 0,4 0,3
CaMocCTOsTENbHOE U3YUEHUE PA3AEIIOB JUCIUTIINHBI 41,6 31,2
Bua KOHTPOJIA: 3a4eT ¢ OLEHKOM - - -

AHHOTanusA padoueil mporpaMMbl 1M CHUILINHBI
«IMoxkpoiTus» (b1.B./1B.08.02)
1. Ienu AUCIUIIHAHEI:

- NpuoOpeTeHHe CTyICeHTaMU 3HAHUI TEOPETUUECKUX OCHOB COBPEMEHHBIX METOOB
(U3UKO-XMMHYECKOTO aHalu3a W UCCIICJIOBAHUS MATEPUAIOB M MPOIECCOB, MPUMEHSIEMBIX B
TCXHOJIOTHUAX HAHCCCHUSA HOKpBITHﬁ.



2. B pesynbraTte M3ydeHHs TUCIUILIMHBI 00YYalOMUACs O Iporpamme
OakanaBpUaTaI0JIKEH:

O6manate cnenyromumu npodeccuonanbHbiMu (1K) komneTeHmsIMu:

-CIIOCOOHOCTBIO MTPOBOJUTH AHAINU3 CHIPhS, MATEPHATIOB U TOTOBOM MPOAYKIIHH,
OCYIIECTBIISITH OLICHKY pe3yabraToB ananu3a ([1K-10);

-TOTOBHOCTBIO MTPOBOJUTH CTaHJAPTHBIE U CEPTU(UKAIIMOHHBIC UCIIBITAHNS MaTEPHUAJIOB,
U3JICNUI ¥ TeXxHoJorudeckux mporeccos (ITK-17);

3namo:

-KJ1accu(UKaIIIO MOKPBITHI [0 METO/IaM IMOJIy4YeHHUs, HA3HAUCHUIO, XapakTepy Hr3uKo-
XUMHUYECKOT0 B3aUMO/ICHCTBUS C OCHOBOIA;

- OCHOBEI MPOBEACHUS  CIIOYKHBIX MHOTOYPOBHEBBIX Hay4HBIX

IKCTIICPUMEHTOB CHCITOJIb30BaHUEM HOBEHIIETO 00OPYI0BAHHS;
-METO/Ibl TIOUCKA, aHAIM3a U CUHTE3a HH(pOpMAIIHK TT0 MaTepHraaM | MPoIeccam;
Ymemy:

-BBIOMPATh ONTUMAJILHBIA METO]T UCCIIEIOBAHMS MaTepHalia MOKPHITHS 17151 KOHKPETHBIX
3ajay;

-BBINOJIHATH UCCIICOBAHUs, HAITPaBJICHHBIE HA Pa3pabOTKy HOBBIX U MOBBIIICHUE
KauecTBa y»Ke CYLIECTBYIOIIUX MOKPBITUM;

-OCYIIECTBIISITh KOHTPOIIb COCTaBa, CTPYKTYPHI U CBOMCTB MOKPHITUN C UCTIOJIB30BAHUEM
COBPEMEHHBIX AaHATTUTHUECKUX CPEACTB U KOMITBIOTEPHOTO MPOTPAMMHOI0 00ECTIeUeHUS;

-CaMOCTOSITEJIbHO  TOJIy4YaTh u UHTCPIPETHPOBATh  AHAIUTHYCCKUE
JaHHBIEC UCIIOJb30BAHUEM COBPEMEHHOTO MPOrPAaMMHOI0 00ECIICUCHHS,
Braoemw:

-OCHOBHBIMU COBPEMEHHBIMU (PU3UKO-XUMHUECKUMH METOJaMU UCCIIEI0BaHUS
MaTepHalloB U MPOLIECCOB;

-CXeMaMU  YCTpOMCTB U OPUHIUIAMU  pabOThI COBPEMEHHBIX

npubopoB MIOUCCIIEIOBAHUIO MAaTEPUAJIOB U ITPOLIECCOB.

2. Kpatkoe conepxanue pa3aesoB AUCLHUILIMHbBI

JucuunnuHa BimrodaeT 11 mabopatopHbsix paboT, CrpyNnInUpPOBaHHBIX B 5 MOAYIIEH.

Monyns 1. MeToas!l HOArOTOBKM 00pa31oB /Ui UCCIEI0BAaHUM U OINIpeIeIeHNne TONIHbI
c(hOPMUPOBAHHOTO TTOKPBITHSI.

HccnenoBanne MUKPOCTPYKTYPbl METOAMHU MHKPOCKOIIMYECKOTO aHalli3a C MOMOIIbIO
ONTUYECKOTO WM 3JIEKTPOHHOIO MUKpockomna. [lomydeHne mNpakTUYECKMX HABBIKOB
MOATOTOBKM OOpa3lOoB JJIsi HCCIENOBaHUM METOJaMU MHUKPOCKOIMYECKOTO aHalu3a.
Omnpenenenue KonudyecTBa, GOpPMbI, pazMepa OTAEIbHBIX (a3, UX B3aUMHOI'O PACHOJIOXKEHHUS;
HMeIoIIecs B 00pasiie BKIIIOUEHUSI 1 MUKpOAEePEKThI; (hopMy, pa3Mephl 3epeH U 1op.

OmnpeneneHye TOMUIMHBI METAIIMYECKUX MOKPHITUH XUMUYECKUMU U (U3NYECKUMU
METOJIaMHU.

Monynb 2. XuMHUYECKHEe METObl HAHECEHUS TOKPHITHH.

HccnenoBanue mpouecca OCaXKIEHUS HHKENS IMYTeM XMMHUYECKOIO BOCCTAaHOBIICHUS;
HCCIIEIOBaHUE CKOPOCTH MPOIECCa XUMUUYECKOTO HUKEIUPOBAHUS B 3aBUCUMOCTH OT MPUPOIbI
MOKpPBIBAEMOT'0 METaJlIa, cOCTaBa pacTBopa, pH u Temmeparypsl; onpeneiaeHne cTabMIbHOCTH
pacTBopa B pa3iIUYHBIX YCJIOBHUSX MPOBEJIEHUS dKcrepuMeHTa. O3HaKOMIIEHHE C IPOLECCOM
OCAXKACHHUS MEIU IIyTEM XHUMHUYECKOTO BOCCTAHOBJICHHS; MCCIENOBAaHUE BIUSHUSA THUIA
nurasja u pH pactBopa Ha CKOPOCTh OCAXKICHHS MW U Ka4eCTBO MOKPBITHS.

Monayns 3. HaHeceHue NOKpPBITUH MeTOJaMM OKCHUAMPOBaHUS U (ocdaTupoBaHus.
HccnenoBanue npoueccoB OCAKACHHS KPHUCTAUIMYECKOro M amopdHoro (ocdaTupoBaHusi.
OmnpeneneHre ONTHUMAJbHBIX MapaMeTpoB paboOyMX pacTBOPOB, OMNpPENEICHHE CBOMCTB
¢dochaTHBIX MOKPHITUH.

N3yuenne mnpoieccoB pOpMHUPOBAHUS OKCHJIOB Ha MOBEPXHOCTH YEPHBIX MIIM IIBETHBIX
MeTaiioB. OKCHIMPOBAHUS QATIOMUHUSI M €ro CIUIaBOB. TepMuyeckoe, XHUMHUYECKOe
(BOpOHEHHME) U DJIEKTPOXMMUYECKOE OKCHJIMPOBAHHE YEpHBIX MeTauioB. llomydeHue
MTOKPBITUI C 33JJaHHBIMU CBOMCTBAaMU: BBICOKON TBEPOCTBIO, H3HOCOCTOMKOCTBIO, XOPOIIMMH
TURJIEKTPUUYECKUMHU CBOMCTBAMU., MATOBBIX, YEHBIX, OJIECTSIINX, C CHHEBATHIM OTIUBOM.

Monynb 4. . DIeKTpOXUMUYECKHE METO/Ibl HAHECEHUS MTOKPBITUH.

N3ydyeHne »HIEKTPOXUMUYECKUX CIIOCOOOB TMONYYEHUS MOKPBHITUH - I[MHKOBaHUS,
KaJIMUPOBaHHUsS, MEAHEHUS, HUKEIUPOBAHUSA, XPOMUPOBAHHUS, OJIOBIHUPOBAHUSI, CBUHIIEBAHUS,
KOOaJIbTUPOBAHMS, JKEIIE3HCHHS, CEPEOPEHUS, 30I0UCHUSI.



HccnepoBanue mpolecca 3IEKTPOXMMHUYECKOTO LMHKOBAHUS, BIMSHHUS COCTaBa
AJIEKTPOJIUTA U PEKUMA 3JIEKTPOJIM3a Ha KaUeCTBO MOKPBITUNA, CTPYKTYPY U BBIXOJI 1O TOKY.

HccnepoBanue mpolecca MEIHEHHUs, BIMSHHUS COCTaBa »DJEKTPOIUTAa MU pexUMa
ANEKTPOJIM3a Ha BBIXOJ MO TOKY MEAM, KaueCTBO M (PU3UKO-XUMUYECKUE CBOMCTBA MEIHBIX
ITOKPBITUH.

HccnenoBanue npoiecca OJOBIHUPOBAHMSI, U3yUEHHE BIHUSAHUS COCTaBa 3JIEKTPOJIUTA U
pexuMa IEKTPOIN3a Ha KAUeCTBO MOKPBITHI U BBIXOJ 11O TOKY.

Moayns 5. UccnenoBanne MEXaHUYECKUX U CTPYKTYPHBIX CBOMCTB MOKPBITUN M3yueHue
METOJ0B KOHTPOJISI TBEPJOCTH MOKPHITUH. 3HAKOMCTBO C YCTPOMCTBOM MHUKPOTBEpAOMEpA U
METOAMKOM H3MEpEeHUuss MUKpoTBepaocTu. OmnpeneneHne MHUKPOTBEPAOCTH Ui OLICHKHU
TBEPAOCTH OYEHb MaJbIX (MHUKPOCKOMUYECKHX) 00beMOB MarepuanioB. OIeHKa TBEPAOCTH
OTIENBbHBIX (ha3 WIH CTPYKTYPHBIX COCTABIISIOIIUX CIJIAaBOB, 4 TAK)KE PA3HHIIBI B TBEPIOCTH
OT/IEJIbHBIX YYACTKOB ATUX COCTABJISAIOIIUX.

N3yueHne MeTONOB KOHTPOJS MMOPUCTOCTU MOKPBITUNA. 3HAKOMCTBO C METOJMKOMN
WU3MEPEHHUS] TOPUCTOCTU M TPUTOTOBJICHUS COOTBETCTBYIOIIUX WMHAMKATOPHBIX TMACT U
pactBopoB. [IproOpereHne HaBBIKOB ONpeAeICHUs] TOPUCTOCTU PA3IUYHBIX TOKPBITHIA.

B
B akanewm.|B actpon.
3a4YE€THBIX
. qacax Jacax
Bubl yueOHOM pabOThI €IUHULIAX
OO0masi TpyA0eMKOCTh AUCHHUILUIMHBI 1O Y4eOHOMY
2 72 54
I[Lnany
AYIUTOPHBIE 3aHATHSI: 0,83 30 22,5
JlaGoparopusbie padoTsl (JIP) 0,83 30 22,5
CamocrosiTesibHas padora (CP): 1,17 42 31,50
KonrtakTHas camocTosTeabHas paboTa 0,4 0,3
CaMOCTOSTENBHOE H3YyUCHUE Pa3/IeNIOB JUCIIUILIAHEI 41,6 31,2
Bua KOHTPOJIA: 3a4eT ¢ OLEHKOM - - -

AHHOTanus padoy4eil MPOrpaMMblI
«Y4eOHasi NPAKTHKA: NPAKTHKA 110 MOJY4YCHHIO IEPBUYHBIX NPO(eCcCHOHAIBHBIX
YMEHHH M HABBIKOB, B TOM YHCJIe IEPBUYHBIX YMEHHH H HABBIKOB
HAYYHO- HCCJIe0BaTeNbCKOM AesaTeabHOCT (B2.B.01(Y))

1. Ienp  YueOHON  MpakTUKU:  NPAKTUKM MO  TOJIYYEHUIO  IEPBUYHBIX
npodeccnoHalbHBIX YMEHUH U HABBIKOB, B TOM YHUCJIE€ IEPBUYHBIX YMEHUM U HaBBIKOB HAYYHO-
UCCIIEIOBATENIbCKOW JEATEIbHOCTH — COCTOMT B TOJYYEHHUH OOydYaroUIMMCsS HEpBUYHBIX
npodeccnoHaNbHBIX YMEHUN M HAaBBIKOB ITyTEM CaMOCTOSTEIbHOI'O TBOPYECKOTO BBITOJHEHUS
3a/a4, MOCTABJICHHBIX INPOrpaMMOM NpakTHUKUA. OCHOBHOW 3ajadeil IMCLUIUIMHBI SBIISETCS
¢opMupoBaHHe y OOydarolIMXCsl MEPBUYHOIO MpEACTaBIEHUS 00 OpraHU3aluyd HAYy4HO-
HCCIIEIOBATENbCKON JIEATEIbHOCTH M CHUCTEME YIPABICHHUS HAyYHBIMHM HCCIIEJOBaHUIMU;
O3HAaKOMJIEHHSI C METOJIOJIOTUYECKUMU OCHOBAaMHU U MPAKTHYECKOI'O OCBOCHUS IPUEMOB
OpraHu3aliy, IUIAHUPOBAHUSA, MPOBEJICHHUS W OOECIEUYeHUS HAayYHO-MCCIIEOBATENLCKON U
0o0pa3oBaTeNbHON  JIEATENbHOCTH, O3HAKOMJIEHHMSI C JESTeNbHOCTbIO 00pa30BaTeIbHBIX,
HAyYHO-HMCCIIEI0BATENbCKUX U MPOEKTHBIX OpraHu3aluii o npoQuirto n3ydyaeMoi mporpaMmmbl
OakanaBpuaTa; pa3BUTHE y OOydYalOUUXCS JIMYHOCTHO-PO(PECCHOHATIBHBIX  KAayecTB
HCCIIEI0BATENS.

2. B pesynbrare npoxoxknaeHus Y4yeOHOW MNPaKTUKU: MPAKTUKH MO TOIYYEHHIO
NEPBUYHBIX MPO(PECCHOHANBHBIX YMEHHUH M HaBBIKOB, B TOM 4YHCJIE NEPBUYHBIX YMEHHH U
HaBbIKOB  HAyYHO-HUCCJIEIOBATENbCKOW  JIEATEIBHOCTH  OOydaroIiuiics MO IporpaMmme
OakanaBpuaTa JOJDKEH:

Ob6aaoams cnenyromumu (I1K) komnereHnusMu:

- CIOCOOHOCTh M T'OTOBHOCTb OCYLIECTBISITh TEXHOJIOTMYECKUN TIpolecc B
COOTBETCTBUM C PETIAMEHTOM M HCIIOJIb30BATh TEXHUYECKUE CPEACTBA JUIsl HU3MEPEHUs
OCHOBHBIX IIAPaMETPOB TEXHOJIOTUYECKOTO MPOLECcCa, CBOMCTB ChIpbst U poaykiuu (11K-1);



- TOTOBHOCTh NPHUMEHATh AaHAJUTUYECKHE W YHCICHHBbIE METOAbl PELICHUS
MOCTABJIEHHBIX 3a/lay, MCIOIb30BaTh COBPEMEHHBbIE HMH()OPMAIIMOHHBIE  TEXHOJOTHUH,
MPOBOJIUTH 00pabOTKy MH(OPMAIIUH C MCIIOJIIB30BAaHHEM IPUKIIAJHBIX MPOTPAMMHBIX CPEICTB
cdepsl mpodeccronansHol AestenpHocTr (ITK-2);

- TOTOBHOCTb  HCIIOJIb30BaTh  HOPMATUBHBIE  JOKYMEHTHI IO  KadecTBY,
CTaHJAPTH3AIMU W CEePTH(PHUKAIMKA TPOAYKTOB W M3LCTHUH, HJIEMEHTHl SKOHOMHYECKOTO
aHanau3a B npakTuueckoi aesrenpaoctu (IK-3);

- CIOCOOHOCTh MPUHUMATh KOHKPETHBIE TEXHMYECKHUE DPELICHHUS Mpu pa3paboTke
TEXHOJIOTUYECKHUX TIPOILIECCOB; BHIOMpPATh TEXHUYECKHUE CPEICTBA M TEXHOJOTUU C Y4YETOM
IKOJIOrMYECKUX NocieacTBri ux npuMeHenus (I[1K-4);

- CIOCOOHOCTH HCIIOJIb30BaTh MpPaBUJia TEXHUKU 0€30MacHOCTH, MIPOU3BOJCTBEHHON
CaHUTApUU, TOXKApPHOH OE30MaCHOCTHM M HOPMBI OXpaHbl TPyAa; H3MEpSITh M OLIEHHWBATH
napamMeTpsl NMPOU3BOACTBEHHOI'O MHUKPOKIIMMATa, YPOBHS 3albUICHHOCTH M 3ara3oBaHHOCTH,
1ryma, U BuOparuu, ocBernennoctd padounx mect (ITK-5);

— CIOCOOHOCTh ~ HaJla)KWBaTh, HACTpauBaTb M OCYILECTBIIATH  HPOBEPKY
obopynoBanusu nporpamMmubix cpencts (I1K-6);

- CIIOCOOHOCTH ~ MPOBEPATH  TEXHMYECKOE  COCTOSHHUE, OpraHHU30BBIBATH
npoUIaKTUYECKUE OCMOTPHI U TEKYIIUNH PEMOHT 00OPYAOBaHUS, TOTOBUTH 00OPYAOBaHUE K
PEMOHTY M IPUHUMATh 00opynoBanue u3 pemonta (I1K-7);

— - TOTOBHOCTH K OCBOEHUIO U JKCILTyaTallid BHOBb BBOAUMOTo obopynosanus (ITK-
8);

—  cmocoOHOCTh aHaJIN3UPOBATH TEXHUUYECKYIO JOKYMEHTAIIHIO, noaouparh
000pyIOBaHUE, TOTOBHUTH 3asIBKH Ha IPUOOpeTeHre U peMoHT obopynoBanus (I1K-9);

- CIOCOOHOCTh TMPOBOJAWTH AHAIM3 CHIPbS, MAaTEPHAJIOB M TOTOBOH MPOAYKIUH,
OCYIIECTBIIATH OIIEHKY pe3yabTartoB aHanu3a (ITK-10);

— CIIOCOOHOCTh BBISBIISIT U YCTPAHATh OTKJIOHEHUS OT PEXKUMOB pPaOOTHI
TEXHOJOTUYECKOro 000PYIOBAHUS U MMAPaMETPOB TexHoIornueckoro mporecca (ITK-11);

- CIOCOOHOCTh  IUIAHMPOBATH M TNPOBOAWTH (U3NYECKHE U  XUMHYECKHE
OKCIIEPUMEHTHI, MPOBOAUTH O0O0pabOTKY UX pe3ydbTaTOB U OIEHUBATh MOTPEIIHOCTH,
BBIIBUTaTh TUIOTE3bl W YCTAHABIMBATH TPAHUIBI HMX TNPUMEHEHUS, HPUMEHSTh METOMbI
MaTeMaTHYeCKOro aHajiu3a ¥ MOJEIUPOBAHMs, TEOPETUYECKOTO U HKCHEPUMEHTAIBHOIO
uccnenosanus (I1K-16);

- TOTOBHOCTb MPOBOJIUTH CTAaHIAPTHBIE M CEPTU(UKANMOHHBIE HCIBITAHUS
MaTepUaioB, U3ACIHUN 1 TeXHOoIorn4eckux mpoieccos (ITK-17);

- TOTOBHOCTb MCIIOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKUX 3JIEMEHTOB, COEIMHEHUN
Y MaTepUalioB Ha X OCHOBE JIIs pellieHus 3aaau npodeccuonanproi nesrenbroctr (I1K-18);

- TOTOBHOCTH HCITOJIb30BaTh 3HAHHUS OCHOBHBIX (DM3WYECKUX TEOPHU JUTS PEHICHUS
BO3HUKAIOMIUX (PU3NYECKUX 3a]ad, CaMOCTOATENIBHOTO NMpUOOpeTeHus (U3NYECKUX 3HaHU,
JUI. TIOHMMaHUsI TIPUHIIUIIOB paboThl MPUOOPOB M YCTPOMCTB, B TOM YHCIE BBIXOISIIUX 3a
npeielbl KOMIIETeHTHOCTH KOHKpeTHoro Hanpasnenus (I1K-19);

- TOTOBHOCTh HW3ydYaTh HayYHO-TEXHHYECKYI0 HH(OPMAIMIO, OTEUYECTBEHHBIH W
3apyOeKHBIN ONBIT o TeMaTuke uccienosanus (I1K-20)

3namy:

- MOPSI0OK OpraHMU3alliy, IUIAHUPOBAHMS, MPOBEIACHUS M 0OECleuyeHUs] Hay4dHO-
HCCIIEI0BATENBCKUX PAOOT C CIOIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHI

— TIOPSIOK OpraHM3alliy, TIAHUPOBAHUS, MPOBEJICHUST U
obecrieueHns100pa30BaTEIILHOM NEATETHPHOCTH 110 POQHITIO H3ydaeMOU TPOTPaMMBI
OakanmaBpuata
Ymemn:

- OCYILIECTBIATh MOUCK, 00pa0OTKY M aHajIM3 Hay4YHO-TEXHUYECKOW HHpopmanuu
10 MPOUITIO TPOIIEHHOH NPaKTHKH, B TOM YUCIIE C TpuMeHeHneM Internet-rexxomnoruii;

- HCIOJIb30BaTh COBPEMEHHbIE MPUOOPHI U METOJMKH MO MPO(UII0 MPOrpaMMbl
OakanaBpuaTa, OpraHM30BbIBATh MPOBEJCHHE SKCIIEPUMEHTOB U HCIBITAaHWH, MPOBOJIUTH UX
00palboTKy U aHAJIM3UPOBATh UX PE3YNIbTATHI;

- BBIITOJIHATH neaaroru4yeCcKue q)yHKI_[I/II/I, IIpOBOJUTH IMPAKTUYCCKUEC n
na0opaTOpHbIE 3aHATHS CO CTYAEHYECKOH aynuTopHel 10 BHIOpaHHOMY HAalpaBJICHUIO
MOJITOTOBKH.

Braoemy:



- CIOCOOHOCTBIO M TOTOBHOCTBIO K HCCIIEOBATENBCKOM EATEIBHOCTH TIO
npoUIION3y4aeMoii porpaMmbl OakagaBpuaTa;

- METOJI0JIOTUYECKUMU TIOJX0JaMH K OpraHM3ali Hay4YHO-HCCIIEN0BaTENbCKON 1
00pa30oBaTeNbHON AEATENbHOCTH;

- CIOCOOHOCTBIO Ha MPAKTUKE UCIIOIB30BATH YMEHUS U HAaBBIKM B OPraHU3aLUN
HAYYHO-HMCCIIEI0BATEIBCKUX U MTPOEKTHBIX PadoT;

—  HaBBIKAMM BBICTYIUICHHH Mepe]] y4eOHOM ayAuTOpHeH.

3. Kpartkoe copepkanue YueOHOH MPaKTHKHU: MPAKTUKH MO MOTYYEHUIO TIEPBUYHBIX
poeCCUOHATLHBIX YMEHUH M HaBBIKOB, B TOM YHCJIE IEPBUYHBIX YMEHUIl M HABBIKOB
HAy4YHO-HCCIIEI0BATENIbCKON AESITEIbHOCTU

VY4yebHas mpakTHKa: MpaKTHKa 110 MOJYYEHHUIO MEPBUYHBIX NMPO(YECCUOHANBHBIX YMEHHH
U HaBBIKOB, B TOM 4YHCIIE€ IEPBUYHBIX YMEHMH U HABBIKOB HAay4YHO-HCCIIEOBATEIbCKON
NESTEeIbHOCTH BKJIIOYACT H3Talbl O3HAKOMJICHHMsI C IMPUHIMIIAMH OPraHMU3aLMU Hay4HbIX
UCCIICIOBaHMit W yueOHOM paboTel (Moaynu 1, 2) W 3Tam MNPAKTHYECKOTO OCBOCHUS
AESATEIbHOCTH YUCHOr0-HCClieIoBaTeNs (MOAyIb 3).

Monyns 1. BBenmenwe — wnenu u 3amaud y4eOHOM mpakTuku. OpraHU3alMOHHO-
METOJINYECKUE MEPOTIPUSATHS.

Moayns 2. 3HAaKOMCTBO C  OpraHU3alMedl  HAy4YHO-UCCIICIOBATEIbCKOM U
00pa3oBaTeNbHON AEATENbHOCTH. [IpUHIMIIBI, TEXHOIOTUH, (POPMBI U METOABl OpPTaHU3AIUH
HAy4YHO-MCCIIEJOBATEIbCKOM JEATEIbHOCT Ha INpUMEpe OpraHM3alUd HayyHOHM paboThl
kadenper (mpobieMHoii 1aboparopuu, HaydyHOU Tpynmbl). [IpuHIUIBL, TeXHOIOTHH, HOPMBI U
METO/bl 00y4EHUS CTYIEHTOB Ha IIpUMEpe OpraHu3aly yueOHoi paboThl Kadenpsl.

Monyns 3. Bemonnenue uwHamBHayanpHOTO 3amanus. COop, oOpabotka wu
cucremMaruzauus HH(opmanuonHoro wmarepuana. Odopmienue ortdera. JluyHoe yuactue
00y4YaroIerocs B BEIIIOJTHEHUH HAYYHO-UCCIIEIOBATEILCKONW paboThl Kadeapsl.

4. O6vem  VYueOHOM  MpakTHKH: MPAKTUKM 1O  IOJYYEHUIO  [EPBUYHBIX
npoeCCHOHATBPHBIX YMEHUH M HaBBIKOB, B TOM YHWCJIE TEPBUYHBIX YMEHHA W HAaBBIKOB
HAy4YHO-HMCCIIEI0BATEIbCKON 1€ATEIIbHOCTH

Bunst yueOHO# paboTh

B 3aueTHBIX
eIUHUIAaX

B akameMm. yacax

OO0mas Tpy10eMKOCTh NPAKTHKH 0 Y4eOHOMY TIAHY

S

108

KonTaktHas pa60Ta — AyAUTOPHBIC 3aHATUSA:

Bun koHTaKkTHOM paboThl (npu Hanuyuu):

CamocrosenbHas padora (CP):

2,9

107,6

KoHTtakTHast camocTosiTesnbHas paboTa (npu Hanuqu)

0,1

0,4

Buner camocrositensHON paboThI

Ok3ameH (ecau npedycmompen YII)

KonTakTHas paboTa — mpoMexyTouHas aTTecTarys

HOHFOTOBK& K DK3aMCHY

Bua konTposasn:

3a4eT € om.

Bunsl yueOHO# paboTh

B 3aueTHBIX

B actp. yacax

SJIMHUTIAX
OO01masi TPy10eMKOCTh MPAKTHKH 10 YUYeOHOMY TIJIAHY 2,25 81
KoHTakTHast paboTa — ayIUTOPHBIC 3aHSATHSL: - -
But koHTaKkTHO# paboThI (npu Hanuyuu): - -
CamocrosenbHas padora (CP): 2,24 80,7
KoHnrakTHas camocTosiTenbHas padota (npu Haruquu) 0,01 0,4

Bunet camocrosiTensHON paOoOThI

DK3aMeH (ecau npedycmompen VII)

KonTakTtHas paboTa — mpoMexyTouHas aTTeCTaIHs

IToaroroBka k 3K3aMeHy

Bua konTpoas:

3auer / IK3aMeH

AHHOTanus padoyeil NPOrpaMMblI
«IIpou3sBoaCcTBEeHHAs NPAKTHKA: HAYYHO-UCC/IEeA0BATE/IbCKAs

padora» (b2.B.02(H))

1. Lenb mPOM3BOJACTBEHHON NPaKTHKU: HAYYHO-MCCIIEAOBATENbCKOW paboThl (Min
npyroe pacuuperue u3 coorserctpyromiero ®I'OC BO) — hopmupoBanue HE0OOXOAMMBIX




KOMIIETEHIIMM A OCYILECTBJIEHMS  HAy4YHO-MCCIIEJOBATEIBbCKON  JESITEIbHOCTH IO
HarpasJjieHHut0 moArotoBku ‘“TexHomnorus 3amutbl oT kopposuu” (b2.B.02(H)) — namee u3
paboueii mporpaMMbl IPAKTUKH.

2. B pesynprare  BBINOJHEHHS  NPOU3BOACTBEHHOM  MPAKTUKHM:  HAy4YHO-
UCCIIeIOBATENbCKOW paboThl (WM apyroe pacimupenue u3 coorBercrBytoniero ®I'OC BO)
o0yyaromuiics 1o nporpamme 6axkajiaBpuara J0JIKeH:

Obnaoams cnenyronumu (I1K) kommereHnusIMu:

- CIOCOOHOCTh  IUIAHMPOBATH M TNPOBOAMTH  (U3NYECKHE U  XUMHYECKUE
HKCHEPUMEHTBI, NPOBOAUTH OOpabOTKY HMX pe3yjibTaTOB M OLIEHUBATh IOIPEIIHOCTH,
BBIIBUTaTh TUIOTE3bl W YCTAHABIMBATH TPAHUIBI HMX TMPUMEHEHUS, HPUMEHSTh METOMbI
MaTeMaTHYeCKOro aHanu3a u MmojaenupoBanus (ITK-16);

- TOTOBHOCTb MPOBOJIUTH CTaHJIAPTHBIE M CEPTU(UKALMOHHBIE HUCIBITAHUSA
MaTepHaJIOB, U3JICIUI U TeXHOoJoruueckux mporeccos (IMK-17);

- TOTOBHOCTb MCIIOJIb30BaTh 3HAHUE CBOMCTB XUMHUUYECKUX AJIEMEHTOB, COCIMHEHUIN
Y MaTepUalioB Ha UX OCHOBE JUIS pelleHus 3ana4 npodeccuonanproi nesrenbaoctr (I1K-18);

- TOTOBHOCTb MCIIOJIb30BAaTh 3HAHMS OCHOBHBIX (DM3WYECKUX TEOPHUH IS PELICHUs
BO3HUKAIOMINUX (PU3NYECKUX 3a]ad, CaMOCTOATEIBHOTO NpHoOpeTeHus (U3NYECKUX 3HAHUM,
JUI IOHMMaHMs NMPUHLUIOB paboThl NPUOOPOB U YCTPOMCTB, B TOM YHCJE BBIXOAIIUX 3a
npexenbl komnereHTHocTH (ITK-19);

- TOTOBHOCTh H3ydaThb HAayYHO-TEXHHYECKYI0 HH()OPMALMIO, OTCUYECTBEHHBIM U
3apyOeKHBIN ONBIT o TeMaTuke uccienosanus (I1K-20)

3namey:

-TIOPSAJIOK OPTaHM3alWH, IIAHUPOBAHUS M NPOBEJCHUS HAyYHO-HCCIEI0BATEIBCKIX
paloT ¢ UCHOIB30BAHUEM MTOCIIEAHUX HAyYHO-TEXHHUUECKUX JOCTHKEHUN B TaHHOH 00JacTu;

-TEOPETUUYECKUE OCHOBBI CHHTE3a METAJUIMYECKMX M HEMETAITIMUYECKUX MaTepUalloB U
MOKPBITUI IPUMEHATh 3TU 3HAHUS HA MPAKTHUKE;

-OCHOBHbIE TPEOOBaHUsI K MPE/ICTABICHUIO PE3yJIbTaTOB IPOBEIEHHOI0 UCCIIEI0BaHUS B
BUJIE HAYYHOI'O OTYETa, CTAThbU WIH JOKJIA/a;

Ymems:

-CaMOCTOSITEIbHO BBISIBIISATh MEPCHEKTHBHBIC HANPABICHUS HAYYHBIX HWCCIICIOBAHHM,
00OCHOBBIBaTh AKTYaJbHOCTb, TEOPETHUUECKYI0 M MPAKTHUYECKYI0 3HAYMMOCTh IPOOJIEMBI,
MPOBOJIUTh AKCIEPUMEHTAIBHBIE HCCIEAOBAaHUS, aHAIM3UPOBATh W HWHTEPIPETHPOBATH
MIOJTyYeHHbIE Pe3yJIbTaThI;

-OCYILIECTBIISITh MOUCK, 0OpabOTKYy M aHalu3 HayYHO-TEXHMYECKOH HH(pOopMauuu Mo
POGIITIO BBITTOTHAEMON pabOTHI, B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHIA;

-paboTaTh Ha COBPEMEHHBIX NMPUOOpPaX, OPraHN30BHIBATh MPOBEICHUE IKCIIEPUMEHTOB H
WCTIBITAHUHN, IPOBOJANTH X 00paOOTKY M aHAIM3UPOBAThH PE3YIIbTATHI;

Braoemy:

-METOJIOJIOTHe M METOJMKOW TMpOBEACHUS HAy4YHBIX HCCIIEOBAaHUI; HaBBIKAMHU
CaMOCTOSATENIbHON HayYHOU U UCCIIEA0BATEIIbCKOM paOOTHI;

-CIIOCOOHOCTBIO pelIaTh TOCTAaBICHHBIE 33/Ja4Yd, HWCIIONB3Yys YMEHHsS W HaBBIKHM B
OpraHu3alK HayYHO-UCCIEeI0BaTEeIbCKIX U TEXHOJIOTHYECKUX paldoT;

-HaBbIKAMH KPUTHYECKOTO aHaj M3a HAyYHO-TEXHUYECKOW JIMTEPaTyphl, pa3pabOTKH U
(bopMyITHpOBaHUS COOCTBEHHBIX METOOJOTMYECKHX TIOAXOJ0OB K PEHICHHUI0 HayYHBIX
npooem.

3. Kparkoe conepskaHue MpaKTHKH

[Ipon3BoaCTBEHHAs MpaKTHKa: Hay4yHO-HCCIEeNOBaTelIbCKass paboTa BKIIOYACT OSTarlbl
O3HAKOMJICHUS C IPUHIIUIIAMU OpraHU3alluy HayYHbIX UCCIIeIOBAHUN BKIIIOYACT:

Mopyne 1. BelmonaHeHue W mpencTaBICHHUE pPe3yJbTaTOB HAYUYHBIX HccienoBaHui 1.1
Brinmonnenue HayuHbIX uccnenoBanuii. CocraBieHue nporpamMmbl uccienoBanus. CTpyKTypa
U COJep)KaHWE OCHOBHBIX pa3leiioB OTYeTa O HAYYHO-HCCIIEIOBATEILCKON pabdoTe.
dopmMmynupoBaHHe LIeJeH M 3a/lauy MCCIIEOBAaHUS; COCTaBJIEHUE aHAJIUTUYECKOro 0030pa Io
TEME HCCIIEAOBaHUS; BBHIOOp Y(PPEKTHBHBIX METOJOB M METOAMK JOCTIDKEHUS JKEIAeMbIX
pe3yabTaToB HccieqoBaHus. [IpoBeieHre COOTBETCTBYIOUIMX HKCIEPUMEHTOB JUISl MOJTYYSHHS
MPaKTUYECKUX  Pe3ylbTaTOB, aHalN3, WHTEpHpeTanus © O00O0OIIEHHE pe3yJIbTaToOB
ucclieIoBaHusl; (OpPMYJIHPOBKAa BBIBOJIOB; HamucaHue otyeTta. 1.2 IloaroroBka Hay4dHOro
JIOKJIa/1a ¥ MPE3eHTALNN.



4. O0beM Hay4IHO-HCCIIEA0BATEIIBCKON pabOThI

. B 3auetHbIX
Bubt yueOHo# paboThI B akanem. gacax
eIMHHLIAX
O011ast TPYA0EMKOCTh MPAKTHKH M0 y4eOHOMY IIAHY 3 108
KonrakTtHas paboTa — ayIMTOpHBIE 3aHSITHUS: 2 72
Bu koHTakTHOU paboThI (npu Hanuyuu): - -
CamocrositensHas padota (CP): 2,9 35,6
KonraktHast camocrosTenpHas padbota (npu naruuuu) 0,1 72,4
Buer camocTosiTensHON paOoOThI - -
Ox3ameH (ecau npedycmomper Y1) - -
KonrakTHast paboTa — MpOMeKyTOYHAasT aTTeCTAIUs -
[ToaroToBka k sK3aMeHy i -
Bua xoHTpOJIS: 3a4eT C oIl.

Buner yaeOHO# paboThI

B 3aueTHBIX

B acTp. yacax

eIMHATIAX
O011ast TPYA0EMKOCTh MPAKTHKH M0 y4eOHOMY IIaHY 2,25 81
KonTakTHas paboTa — ayANTOPHBIEC 3aHATHS: 15 54
But KOHTaKkTHO# paboThI (npu Hanuyu): - -
CamocrostenbHas padora (CP): 0,73 26,25
KonraktHast camoctosTenpHas padota (npu naruquu) 15 54,3

Buner camocrosiTensHON paOOTHI

Dk3ameH (ecau npedycmomper Y1)

KonTakTtHas paboTa — mpoMexyTouHas aTTecTarys

IToaroroBka k 3K3aMeHy

Buj koHTpOIS: 3a4er / IK3aMeH

AHHOTanus padoyeil MporpaMmbl
«IIpousBoacTBEeHHAs MPAKTHKA: MPAKTHKA 110 MOJYy4YeHHIO
npogeccnoHaJIbHbIX YMEHHI 1 ONBITA NPO(ecCHOHAIBLHOM AeITeJIbHOCTH
(b2.B.03(11))

1. Lens IIponsBoacTBEHHOM MIPAKTHKU: IIPAKTUKU 1o MIOJIyYEHUIO
npodeccuoHabHBIX YMEHMM M OmbiTa NPOQECCHOHANbHONW JAESITENbHOCTH MpPaKTUKH —
IIPAKTUYECKOE O3HAKOMJICHHE M M3Yy4YEHHE IPOLECCOB IPOU3BOJICTBA OCHOBHBIX BHJIOB
METAJIMYECKUX ¥ HEMETANIMYECKUX MAaTepHUajioB, MOKPBITUH, CTPYKTYpbl NpPEANpUATHH,
OCHOBHOI'O TEXHOJIOTHYECKOro o0opyaoBaHus. OCHOBHOW 3a/auyell MPakTHKH MO MOTYyYEHHIO
npoeccHoHaIbHBIX yMEHUW U ONbiTa NPOPECCUOHANBHON AESITEIbHOCTU  SBISETCS
¢dopmupoBaHue y 00y4YarOIIMXCsl KOMIETEHLUH, CBA3aHHBIX C LIEJIOCTHBIM NPEICTaBIEHUEM O
TEXHOJIOTUSIX MPOM3BOJACTBA METAJUIMYECKUX U HEMETAJUIMYECKUX MaTepuasoB, MOKPBITUH,
OpraHu3aiyei U CTpyKTypoil IpeAnpUsTHI 0 UX MPOU3BOJICTBY, CIOCOOHOCTH M TOTOBHOCTH
OCYILIECTBIISATh TEXHOJIOTMYECKUH MPOLECC B COOTBETCTBMM C PETJIAMEHTOM M HCIIOJIb30BaTh
TEXHUYECKHE CPEICTBA AJII KOHTPOJS OCHOBHBIX MAapaMETPOB TEXHOJOTMYECKOIO IMpoliecca,
CBOMCTB CBIPBSIM TOTOBOM MPOIYKIMH, pabOTONH ¢ HOPMATUBHO-TEXHUYECKOW TOKYMEHTAIUEH.

2. B pesynprare mnpoxoxaeHus IIpon3BOACTBEHHOM MPAKTUKU: TNPAKTHKU 110
MOJIYYEHUIO TPO(ECCHOHATBHBIX YMEHMH M OMbITa MNPOPECCHOHATBHON JEeATEIbHOCTH
MPAKTUKK 00yyaromuics mo nporpamMMe OakanaBpuaTa JOJKEH:

Obnaoams cnenyromumu (I1K) kommereHIUsAMU:

- CIIOCOOHOCTh M TOTOBHOCTH OCYLIECTBJISTh TEXHOJOTMYECKHM MpOLEecc B
COOTBETCTBUHM C PETJIAMEHTOM M HCIIOJIb30BaTh TEXHUYECKUE CpEACTBA JUIsl HU3MEpPEHUus
OCHOBHBIX TTAPAMETPOB TEXHOJIOTHYECKOTO MPOIecca, CBOMCTB Chipbst U mpoaykiuu (1TK-1);

- TOTOBHOCTh NPHUMEHATh AaHAJUTUYECKHE W YHCICHHBbIE METOAbl PEeLICHUS
MOCTABJIEHHBIX 3a/lay, MCIOIb30BaTh COBPEMEHHbIE HMH()OPMAIIMOHHBIE  TEXHOJOTHUH,
POBOJIUTH 00pabOTKy MH(OPMAIIUH C MCIIOJIIb30BAaHUEM HPUKIIAJHBIX MPOrPAMMHBIX CPEICTB
cdepsl mpodeccuonanbHoi aestenbrocth ([1IK-2);

- TOTOBHOCTb  HCIOJb30BaTh ~ HOPMATHUBHBIE  JOKYMEHTBl IO  KaydecTBY,
CTaHJApTH3AlMU W CEepTHU(PUKALIUU TPOAYKTOB U H3AEIMHA, DJIEMEHTHl HKOHOMHYECKOIO
aHanau3a B nmpakTuueckoi aestenpaoctu (IK-3);




- CIOCOOHOCTh NMPUHUMATh KOHKPETHBIE TEXHHYECKHE pPELICHHS MpU pa3padoTKe
TEXHOJIOTUYECKHUX TIPOILIECCOB; BHIOMpPATh TEXHUYECKHWE CPEACTBA M TEXHOJOTUU C Y4YETOM
AKOJIOTUYECKUX MocencTBIi ux npumeHenus ([TK-4);

- CIOCOOHOCTh MCMOJIb30BaTh MPaBHUiIa TEXHUKU O€30MaCHOCTH, IPOU3BOJCTBEHHON
CaHUTApUU, TOXKApHOH OE30MacCHOCTH M HOPMBI OXpaHbl TPyAa; H3MEpSITh M OLIEHHWBATH
napamMeTpsl NMPOU3BOACTBEHHOI'O MHUKPOKIIMMATa, YPOBHS 3albUIGHHOCTH M 3ara3oBaHHOCTH,
1ryma, U BuOparu, ocBeriennoctd padounx mect (ITK-5);

- CIOCOOHOCTh ~ HaNlaKWBaTh, HACTpauBaTb M OCYILECTBIISATH  HPOBEPKY
obopynoBanusu mporpaMMmusix cpeacts (ITK-6);

- CIOCOOHOCTh ~ TPOBEPATH  TEXHUYECKOE  COCTOSIHHE,  OpPraHU30BBIBATH
npopUIAKTUIECKHE OCMOTPBI U TEKYLIHH PEMOHT 00OpYAOBaHUS, TOTOBUTH O0OPYAOBAaHHE K
PEMOHTY U IPUHUMATH 00opynoBanue u3 pemonta (ITK-7);

— - TOTOBHOCTBH K OCBOEHUIO U 3KCIUTyaTallid BHOBb BBOAUMOro obopynosanus (ITK-
8);

—  crnocoOHOCTh aHaJIU3UPOBATH TEXHUUYECKYIO JOKYMEHTAIUIO, noI0MpaTh



000opya0BaHKE, TOTOBUTH 3asBKH Ha IpuoOpeTeHre u peMoHT obopynoBanus (ITK-9);

- CIIOCOOHOCTh TPOBOJUTH AHATU3 CHIPhS, MAaTEPHAIOB M TOTOBOW MPOIYKIIHH,
OCYIIECTBIIATH OIICHKY pe3ynbTatoB aHanu3a (ITK-10);

- CIIOCOOHOCTH BBISBIISITh M YCTPAHITh OTKJIOHEHUS OT PEXKUMOB pPaOOTHI
TEXHOJIOTHYECKOTO 000pYyI0OBaHUS U MapaMeTPOB TexHosornyeckoro mporecca (IIK-11);

— CIIOCOOHOCTh  TUTAHMPOBATh ¥ TPOBOAUTH  (DHU3MYECKHE ¥  XUMHUYCCKUE
SKCIIEPUMEHTHI, MPOBOAUTH O0OpabOTKY HX pe3yJlbTaTOB U OLEHUBATh IMOTPEUIHOCTH,
BBIIBUTATh THUIIOTE3bl W YCTAaHABJIMBATh TPAHULIBI HUX MPUMEHEHHS, MPUMEHSITb METOJbI
MaTEeMaTHYeCKOro aHajiu3a M MOJCIHUPOBAHMS, TEOPETUYECKOTO U SKCIEPUMEHTAILHOTO
uccnenoBanus (ITK-16);

— TOTOBHOCTh MPOBOJUTH CTAaHAAPTHBIE W CEePTH(PUKAINMUOHHBIE HCIBITAHUS
MaTepHaJIOB, U3JICIUI U TeXHOoJoruueckux mporeccos (ITK-17);

- TOTOBHOCTh MCIOJb30BaTh 3HAHHE CBOMCTB XMMHUYECKHUX JIEMEHTOB, COCIMHEHUIA
U MaTepHajIoB Ha MX OCHOBE JJIs pelIeHus 3a1au npodeccuonanbroi aestenprocty (ITK-18);

— TOTOBHOCTh HCIIOJH30BaTh 3HAHUS OCHOBHBIX (DU3MYECKHX TEOPUU ISl PEIICHUS
BO3ZHUKAIOMIMUX (DU3MUECKUX 3aJ]ady, CaMOCTOSTEIBHOIO MPUOOpeTeHHss (PU3NUYECKUX 3HAHUM,
JUIST TIOHUMaHUSI TPUHIUIIOB PabOThl MPUOOPOB U YCTPOWMCTB, B TOM YHUCIIE BBIXOJAIINX 32
npeiesbl KOMIIETEHTHOCTH KOHKpeTHOro Hanpasienus ([TK-19);

- TOTOBHOCTh H3Yy4aTh HAYYHO-TEXHUYCCKYIO HH(OPMAIMIO, OTCYCCTBCHHBIH U
3apyOeKHBIN ONBIT 0 TeMaTuke uccienosanus (I1K-20)

3namo:

- TEXHOJIOTUYECKHE TMPOILECChl, MNPUHIUIHAIBHYI0 TEXHOJOTHMUYECKYI0 CXEeMY
IIPOM3BOJICTBA U OCHOBHOE TEXHOJIOTMUYECKOE 00OpYIOBAaHUE, UCIIOIb3YEMOE B MPOU3BOJCTBE
METANTNYECKUX U HEMETAJUIMYECKUX MAaTePUAIIOB, MOKPBHITU;

- OpPraHMU3AIMOHHYIO CTPYKTYPY HPEINPHUITHI MO MPOU3BOJICTBY METAUTNYECKUX U
HEMETAINTNYECKUX MaTepUaoB, MOKPBITUI;

- OCHOBHBIE€ TIPUHIIUIIBI, METOJBI ¥ (DOPMBI KOHTPOJISI TEXHOJIOTHYECKOTO TpoIiecca,
MCXOJHOTO CHIPbS U Ka4eCTBA MPOYKIIUH;

- OCHOBHBIC HOPMATHBHBIE JOKYMEHTBHI 10 CTAaHJAPTHU3AIMH W CEePTHPHUKAIUU
MPOIYKIUH MIPEATNPUATHI MO MPOU3BOACTBY METAIIIMYECKUX U HEMETAJNIMYECKUX MaTepHAIIOB,
ITOKPBITHUH;

- IpaBuJIa TEXHUKU 0€30M1aCHOCTH, SKOJIOTUH U IPOM3BOACTBEHHON CaHUTapHH;

Ymems:

- MPUHUMATh  KOHKPETHbIE  TEXHHUYECKHE  pelIeHuss Tpu  pa3paboTke
TEXHOJIOTUYECKHUX IPOIIECCOB, BHIOMpATh TEXHUYECKUE CPEJICTBA U TEXHOJOTUU C YYETOM
HKOJIOTHUECKUX TOCTIEeICTBUN UX TPUMEHEHUS;

- WCIOJIb30BaTh HOPMATHUBHBIC JIOKYMEHTBI 10 Ka4ecTBY, CTaHAAPTH3AIUU U
cepTu(UKAIMK MPOJYKTOB U U3JEIUN, HIEMEHThl SKOHOMUYECKOTO aHajK3a B MPaKTUYECKOU

IEeITEIbHOCTH
Brnaoemw.:
- CIIOCOOHOCTBIO BBISIBJISITD i YCTPaHATh OTKJIOHEHHSI OT
PEKHUMOB PabOTBITEXHOJIOTHIECKOTO 000PYI0BaHHUS U TTAPAMETPOB

TEXHOJOTHYCCKOI'O Mpouecca,

3. CITOCOOHOCTBI0O W TOTOBHOCTHIO OCYIIECTBIISATH TEXHOJOTHICCKHUI TPOIIECC
BCOOTBETCTBUHU C PETJIAMEHTOM.

4. Kpatkoe cogepxaHue MpakTUKU

Monynpe 1. O3HaKOMIJIEHHE C TEXHOJIOTUEN IPOU3BOJACTBA MU CTPYKTYPOH IPEAIPHUSITHS
[0 TMPOU3BOJACTBY METAJUIMUECKUX M HEMETAJNIMYECKHUX MaTepuanoB, MOKpbITUH OOmmas
XapaKTepUCTHKa mpennpusaTus. HoMeHknaTypa u 00beMbl BBITYCKaeMO# MPOAyKIHH. MeToa
MpOM3BOJICTBA. [IpuHIMNMANbHAS TEXHOJIOTMYECKass CXEeMa IPOM3BOJCTBA IMPOAYKLHUU.
CrpyKTypa npeanpusThs, OCHOBHBIE IPOU3BOJICTBEHHBIE 11€Xa U OTAEJICHU. XapaKTePUCTUKU
OCHOBHOTO OOopymoBanusi. Moayns 2. M3ydeHne OCHOBHBIX TEXHOJIOTHYECKUX IPOIECCOB,
MapaMeTpoB U METOJIOB UX PETrYJIMPOBAHMS HA KOHKPETHOM MNPEANPUSATHU O MPOU3BOACTBY
METAITMYECKUX U HEMETAJUIMYECKUX MaTepUalioB, MOKPHITUNA. BpinoaHeHe HHAUBUYaTbHOTO
3amaHusA. OCHOBHBIE IPOM3BOJCTBEHHBIE IPOLECCHI B COOTBETCTBHUM C TEXHOJIOIMYECKOH
cxeMoit mpennpusATis. OCHOBHBIE IapaMeTpbl MPOU3BOJCTBEHHBIX IPOLIECCOB U PabOTHI
TEXHOJIOTUYECKOr0 000pynoBaHUA. MeTo/bl KOHTPOJS M YIPaBIECHUS TEXHOJIOTHYECKHUMU
npoueccamu. KoHTponb KadecTBa TOTOBOM MPOMYKIUHU. BrinonHeHWe WHAMBUAYATIbHOTO



3amanms. Monynp 3. Cucremarusaiusi Marepuaina, HoaroroBka otdera. OOoOmieHwe u
cucreMatrui3alida JaHHBIX 110 CprKType, TCXHOJOI'N HpOI/I3BOIICTBa, HpI/IMeHSIeMOMy
00OpYIOBAaHUIO, BBITYCKACMOW MPEINPUATHEM MPOAYKIIUU, MeTojgaM U (GopMaM KOHTPOJIS
HpO,Z[yKI_[I/II/I. HOI/ICK nu C60p HCOOCTAKOIIINX HOAaHHBIX. HOI[I‘OTOBKa U HaIIMCaHHUEC OTYcTa.

HO,Z[FOTOBKa M HAIMMCAHUEC OTYCTA 11O BBINTOJHCHHUIO HHAWBUAYAJIbHOI'O 3alaHUA.

5. O0veM  MPOM3BOACTBEHHOMN

MIPAKTUKH:

MPAKTUKH

npodeccnoHaNbHBIX YMEHHN U OTbITa MPO(ecCHOHABHOM 1eATeIbHOCTH

o

IIOJIy4ECHUIO

Bunst yueOHOI paboTh B saserHbIx B akanem. yacax
SMHUIIAX
O011ast TPYA0EMKOCTh MPAKTHKH M0 y4eOHOMY IIaHY 3 108
KonrakTHas paboTa — ayIMTOPHBIC 3aHSTHUS: - -
Bun koHTaKTHON pabOTH (npu Hanuyu): - -
CamocrostenbHas padora (CP): 2,9 107,6
KonraktHast camocrosTenpHas padbora (npu naruuuu) 0,1 0,4
Buasr camocTosTenbHOM paboThI - -
Ox3ameH (ecau npedycmomper Y1) - -
KoHnTakTHast paboTa — MPOMEKyTOYHASI aTTECTALIUSI -
[ToAroToBKA K SK3aMeHy ) -
Bupa konTpoJs: 3a4eT ¢ oIl

Bunst yueOHO# paboTh

B 3aueTHBIX

B actp. yacax

eIMHALIAX
OO0mas TPy10eMKOCTh NPAKTHKH 10 Y4eOHOMY IJIAHY 2,25 81
KonrakTtHas paboTa — ayIMTOPHBIE 3aHSTHUS: - -
But KOHTaKkTHO# paboThI (npu Hanuyuu): - -
Camocrostennnas pabora (CP): 2,24 80,7
KonrakTHast camocTosiTebHast padbota (npu nanuquu) 0,01 0,4

Buner camocrositensHON pabOTHI

Dk3ameH (ecau npedycmomper YII)

KonTakTHas paboTa — mpoMexyTouHas aTTecTarus

[ToaroroBka k 3K3aMeHy

Buja koHTpOIS: 3a4ver / IK3aMeH

AHHOTalus padoyeii MPOrpaMMbl
«[Ipenaumnomuas npaktukay» (b2.B.04(I1x))

1. 1 Henps npenaunaoMHON NPaKTUKK (WM MOJIHOE HAUMEHOBAHHUE C pacIIupPeHHEM
u3 cootBercTBytoniero ®I'OC BO) — BrinonHeHNE BBITYCKHON KBaTU(pUKALHOHHONW pabOTHI.
2. B pesynpraTe MNpOXOXIAEHUS MNPEAJUIIOMHON MpakTUKA OOydaroUuiics 10

nporpamme OakanaBpuaTa JOJKEH:
Ob6aaoams cnenyromumu (I1K) komnereHnusamu:

- CIIOCOOHOCTh U TOTOBHOCTH OCYHICCTBJIATDH TEXHOJIOTUYECKHI nponoecc B
COOTBCTCTBHMH C PCTIAMCHTOM H HCIOJbB30BATh TCXHUYCCKUC CPCACTBA AJId H3MCPCHUIA
OCHOBHBIX TAPaAMETPOB TCXHOJIOTHYCCKOTO ITponecca, CBOICTB ChIpbd U IPOAYKIIUA (HK-l),

- TOTOBHOCTh TPHUMEHATh aHATUTHYECKHUE W YHCICHHBIE METOJBI PEIICHHUS
MOCTaBJICHHBIX 33Ja4, MCIIONb30BaTh COBPEMEHHbIE HH(POPMALMOHHBIE  TEXHOJOTHH,
MPOBOIUTH 00pabOTKY MH(OPMAITUH ¢ MCIIOIb30BAaHHEM NPUKIIAJHBIX MPOTPAMMHBIX CPEICTB
cdepsl npopeccnonansHol aestenbrocTu (I1K-2);

- TOTOBHOCTh  HCIIONIb30BaTh ~ HOPMAaTHBHBIE  JOKYMEHTBI 10  KadyecTBY,
CTaHIApPTH3AIMH W CEePTH(PHUKANUKA TPOAYKTOB M W3JACIHHA, DJIEMEHTHI JIKOHOMHYECKOTO
aHanM3a B nmpakTudeckoii aestenbroctu (I1K-3);

- CTIOCOOHOCTh NMPHUHUMATh KOHKPETHBIE TEXHHUUYECKHE PEIIeHHs MpH pa3padboTKe
TEXHOJIOTUYECKUX TPOLIECCOB; BBHIOMpATh TEXHUYECKHE CPEJCTBA M TEXHOJOTMU C yYETOM
IKOJIOTMYECKUX NocieaAcTBi ux npumeHenus (I[1K-4);

- CTIIOCOOHOCTH MUCTOJIH30BaTh MPABHIIA TEXHUKU O€301TaCHOCTH, IPOU3BOICTBEHHOM
CaHWTApUH, TOXKAPHOM OE30MaCHOCTH W HOPMBI OXpaHbl TpPyJAa; U3MEPSATh U OLIEHUBAThH
napaMeTphl NMPOU3BOJCTBEHHOTO MHKPOKJIMMATa, YPOBHS 3aIbUICHHOCTH M 3ara3o0BaHHOCTH,




mryma, u Buoparmu (ITK-5);

- CIOCOOHOCTh ~ HAaJlaKWBaTh, HACTpaWBaTh H  OCYIIECTBIISATH  HPOBEPKY
obopynoBanusu mporpaMMusix cpeacts (ITK-6);

- CIOCOOHOCTH ~ TPOBEPATH  TEXHUYECKOE  COCTOSIHME,  OpPraHMU30BBIBATH
NpOoGUIAKTHIECKHE OCMOTPBI U TEKYIIMH PEMOHT 00OpYIOBaHUS, TOTOBUTH O0OPYAOBaHHE K
PEMOHTY U IPUHUMATH 00opynoBanue u3 pemonta (ITK-7);

— - TOTOBHOCTh K OCBOCHHIO M 3KCILTyaTallud BHOBb BBOAUMOTro obopynoBanus (I1K-
8);

—  crnocoOHOCTh aHaJIU3UPOBATH TEXHUUYECKYIO JOKYMEHTAIUIO, o I0MpaTh



000opya0BaHKE, TOTOBUTH 3asBKH Ha IpuoOpeTeHre u peMoHT obopynoBanus (ITK-9);

- CIIOCOOHOCTh TMPOBOJUTH AHATU3 CHIPbS, MATEPHAIIOB M TOTOBOM MPOIYKIIHH,
OCYUIECTBIISITH OIICHKY pe3yibTaroB aHanu3a (I1K-10);

- CIIOCOOHOCTh BBISIBIISIT M yCTPAHATh OTKJIOHEHUS OT PEXKHMOB pPabOTHI
TEXHOJIOTHYECKOT0 000pyI0BaHHS U TApaMeTPOB TeXHoornueckoro mporecca (ITK-11);

— CMOCOOHOCTh  IUIAHMPOBATH M TMPOBOAWUTH  (U3NYECKHE U  XUMHYECKHUE
HKCHEPUMEHTBI, TPOBOAUTH OOpaOOTKY HX pe3yabTaTOB W OICHUBATH MOTPEHIHOCTH,
BBIIBUTATh THUIIOTE3bl W YCTAaHABIMBATh TPAHULIBI UX TMPUMEHEHHS, MPUMEHSITb METOJbI
MareMaTu4ecKoro ananusa u mozaeauposanus (I1K-16);

- FOTOBHOCTh IPOBOJUTH CTAaHIAApTHbIE U CEePTU(PHUKANUOHHBIC HCIBITAHUS
MaTepHaJIOB, U3JICIUI U TeXHOoJoruueckux mporeccos (ITK-17);

— TFOTOBHOCTb MCIIOJIb30BaTh 3HAHUE CBOMCTB XUMHUYECKUX AJIEMEHTOB, COEIMHEHUN
1 MaTepHasioB Ha X OCHOBE IS PeleHHUs 3a1a4 npodeccuonanbroit aesrenpaoctu (ITK-18);

- TOTOBHOCTH HCIIOJIb30BAaTh 3HAHUSI OCHOBHBIX (DM3MUECKUX TEOPUH JUIS PELICHUS
BO3HUKAIOMNUX (U3UYECKUX 3a/1a4, CAMOCTOSATEIBHOTO MPHOOpeTeHnss (HU3NYECKUX 3HAHHM,
JUI TIOHUMaHUSl MPUHLUIIOB paboThl MPHUOOPOB U YCTPOMCTB, B TOM YHUCIE BBIXOJSAIIMX 3a
npenensl komnerentHocTr (ITK-19);

- TFOTOBHOCTh H3Yy4aTh HAay4YHO-TEXHUYECKYI0O HH(OpPMAINIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 0 TeMaTHke ucciaenosanus (ITK-20)

3namy:

— MTOJIXOJIBI K OpraHM3alli CAMOCTOATEIBHOU | KOJUIEKTUBHOM

Hay4YHO-UCCIIEI0BATENbCKON paboThI;

—  MPUHIUIBI OPTaHU3AMY TPOBEACHUS SKCIIEPUMEHTOB U HCTIBITAHHUIA;

— MPUHIUIBI U CLIOCOOBI 3aIIUTHl OOBEKTOB MHTEIIEKTYaTbHONH COOCTBEHHOCTH U
KOMMEpIHATU3aluy IPaB Ha 00BEKTHl UHTEIEKTYalIbHON COOCTBEHHOCTH.

Ymems:

- BBITIOJIHATH MOUCK, 00pabOTKY, aHAIN3 M CUCTEMATU3AIMIO0 HAYYHO-TEXHUYECKOM
nH(pOpMaLIUY, OCYHIECTBIATH BHIOOP METOAMK U CPEACTB pELICHHUS 3a/lad, MOCTaBICHHBIX
IIPOrpaMMOM IIPAKTUKH;

—  -BBIIOJHATH 00pabOTKY U aHAJIU3 PE3YJIbTaTOB KCIIEPUMEHTOB U UCTIBITAHUI;

- -aHAJIM3UPOBaTh BO3HHUKAIOLUIME B HAyYHO-HUCCIIEIOBATENIbCKONW JESTEIbHOCTH
3aTpyJHEHUS U CIOCOOCTBOBATh UX PA3PELICHHUIO.

Braoemy:

3. mpuemMamu pa3pabOTKU IJIAHOB W MPOTPaMM IPOBEICHHS HAYYHBIX HCCIICIOBAHHM,
TEXHUYECKUX Pa3pabOTOK, 3aJlaHui JIJIsl HCTIOTHUTENCH

4. Kpatkoe cofepxaHue NpakTUKU

[IpenmunuomMHas MpakTUKAa BKJIIOYAeT ATalnbl O3HAKOMJIEHHMS C  NPUHIMUIIAMU
OpraHu3alMk HAay4YHbIX HCCIeqoBaHui (Moaymu 1, 2) W 3Tam NPaKTHYECKOTO OCBOCHHS
JEATSILHOCTH YY€HOT0-HCCIIeIoBaTes (MOIyIb 3).

Mopyns 1. BBenenue — nenu u 3aaud NpeIIUTUIOMHON TpakTUku. OpraHu3aliioHHO-
METOJINYECKUE MeponpusTUs. TeXHOIOTnYeCKuEe HHCTPYKTAXKH.

Monaynp 2. 3HaKOMCTBO € OpraHu3allMeil HayyHO-UCCIIEN0BaTEIbCKON IesITeIbHOCTH,
CHUCTEMOM YIpaBJleHMs] HAy4YHBIMU HCCIeAOBaHUSIMH. [IpUHIMNBI, TEXHOJIOTHUU, (OPMBI U
METOJIbl OpPraHU3allii Hay4YHO-HCCIIEI0BATENIbCKON JESITENbHOCTH Ha NMPUMEPE OpraHu3aluu
HayyHOM paboThl Kadenps! (mpobieMHON naboparopuu, HaydyHOU rpymmbl). [lnanupoBanue
HAy4YHOU JIeATENBHOCTH OPraHU3aLNN.

Monyns 3. BrmonHenune wHAamBHIyanpHOTO 3amaHus. COop, o0OpaboTtka U
cucremaruzauus HHpopmanmonHoro wmarepuaia. Odopmienue otdera. JIuyHoe yuacTue
00yuyaroIIerocs B BBIMOJTHEHUH HAyYHO-HUCCIIEI0BATENIbCKUX paboT Kadeapsl.

5. O6beM peIUTLITIOMHON MTPAKTUKH

. B 3aueTHbIx
Buner yue6HO# paboTh B akagem. gacax
EAMHNALIAX

OO01masi TPy10eMKOCTh MPAKTHKH N0 YUYeOHOMY TIJIaHY 9 324

KonTakTHas paﬁoTa — AyIMTOPHBIC 3aHATHUSA:

CamocrosTenpras padbora (CP):

8,9

323,6

KonraktHast camocrosTenpHas padbora (npu naruuuu)

0,1

0,4




Bunasl camocTosTenbHOM paboThI - -

Jx3amMeH (ecau npedycmompen YII) - -

KonraktHas pa60Ta — [IPOMCIKYTOYHAA aTTCCTAllUsd -

HOZ[FOTOBK& K OK3aMCHY -

Bun xoHTpOJIS: 3a4er ¢ oll.

. B 3aueTHBIX
Buner yaeOHO# paboThI B actp. wacax
SIMHAIIAX

O011ast TPYA0EMKOCTH MPAKTHKH M0 y4eOHOMY IIaHY 6,75 243

KonTakTHasi padoTa — ayIUTOPHbIE 3aHATHS: - -

IIpooonsicenue mabauywt

CamocrostenbHas padora (CP): 6,74 242,7

KonraktHast camocrosTenpHas padbora (npu naruuuu) 0,01 0,3

Buasr camocTosTenbHOM paboThI - -

Jx3ameH (ecau npedycmompen YII) - -

KonrakrtHas pa60Ta — [IPOMCIKYTOYHAd aTTCCTAllUA -

[ToaroToBka k sK3aMeHy -

Bup xonTposs: 3a4eT ¢ oI,

AHHOTanus padoueil NporpaMmbl
I'ocynapcrBenHast HTOroBasi aTrecTanus: «3ammTa BbILYCKHOM
KBATU(UKAIMOHHOH padoThl, BKJIYasA MOAr0TOBKY K 3alllMTe U NPOLeAyPY 3alUUThD)

1 [lenp  rocymapCTBEHHOW  WTOrOBOM  aTTECTAllUM:  3alUTHl  BBITYCKHOW
KBTM(UKAIIMOHHOW paboThl, BKIIOYAs IMOATOTOBKY K MPOIEAype 3allUThl U TMPOLERypy
3amuThl (WM apyroe pacuvpenue u3 coorsercrBytoiiero ®I'OC BO) — BbisiBIeHUE ypOBHS
TEOPETUYECKOW U TMPAKTUYECKOW IMOATOTOBICHHOCTH BBIMYCKHHKA By3a K BBIIOJHEHHUIO
npodecCHOHABHBIX 3a/lad M COOTBETCTBUS ero moaArotoBku tpedoBanusm PI'OC BO mo
HarpasieHuto moaroToBku 18.03.01 «Xumudeckast TEXHOJIOTHS.

2 B pesynbraTe mpOXOkKIEHHS TOCYJAPCTBEHHOM MTOTOBOM ATTECTAllMM: 3aLIUTHI
BBIITYCKHOW KBaTH(PUKAIIMOHHON paldOoThI, BKIOYAas MOArOTOBKY K MPOLEAYPE 3alIUTHI U
MpoLeaypy 3amuThl (Wn apyroe pacmupenue u3 coorsercrBytoniero ®I'OC BO) y crynenTa
poBepsieTcs: CGPOPMUPOBAHHHOCTD CIIEAYIOIUX KOMIIETEHLUH, a TaKXKe CIeAYIOUUX 3HAHHM,
YMEHUI W HaBbIKOB, IO3BOJISIONIMX OLEHUTh CTENEHb TIOTOBHOCTU OOy4YarOUIMXCS K
nalbHeNIe npopeccuoHanbHON AEITETbHOCTH.

Obnaoams cnepytormu (OK, OIIK, 1K) kommereHIusMu: ciocoOOHOCTh UCIONIB30BATh
OCHOBBI (HMITOCOPCKUX 3HAHUI 1151 POPMUPOBAHUSI MUPOBO33peHUecKoil mo3uum(OK-1)

- CIOCOOHOCTh ~ AHAIM3MPOBATH  OCHOBHBIE  3Talmbl M 3aKOHOMEPHOCTH
HCTOPUYECKOTO pa3BUTHs 00IIecTBa 1uist popMupoBaHust rpaxaanckoi nozuimu (OK-2)

- CIIOCOOHOCTh HCIIOJIB30BATh OCHOBBI JIKOHOMHUYECKHMX 3HAHUH B Pa3iIMYHBIX
chepax xusHenesTenpHoctH(OK-3)

- CIOCOOHOCTh HMCMOJb30BaTh OCHOBBI NPABOBBIX 3HAHMW B Pa3IUYHBIX cepax
nestensHOCTH(OK-4)

- CIIOCOOHOCTh K KOMMYHHUKAIIMHM B YCTHOM M NMUCBMEHHOW (OopMax Ha pPycCKOM H
WHOCTPAaHHOM  SI3bIKaxX JUJIl PEIICHHMs 3a/lad  MEXJIMYHOCTHOIO M MEXKYJIbTYPHOTO
B3anmoieiicTBusi(OK-5)

- CIOCOOHOCTH paboTaTh B KOJUIEKTUBE, TOJIEPAHTHO BOCIPUHUMATh COIMANIbHEBIE,
ITHUYECKHUE, KOH(DECCHOHANbHBIC U KyabTypHbIe pa3nnuus(OK-6)

—  crmocoOHOCTh K caMoopranu3anuu u camooodpaszoBannto(OK-7)

- CIOCOOHOCTH MCIIOIB30BAaTh METOJIbI U MHCTPYMEHTHI (PU3NYECKONU KYJIbTYpPbI JUIs
oOecrnieueHns TIOTHOLIEHHOM COLMabHOM 1 npodeccnonansHoi nesteabHocTu(OK-8)

- CIOCOOHOCTH MCIIOJIb30BaTh MPUEMbI OKa3aHUs MEPBOM MOMOIIM, METO/IbI 3aIIUTHI
B YCJIOBHSIX 4Ype3BbrdaiiHbIX cutyaruii(OK-9)

- CIOCOOHOCTh u TOTOBHOCTh HCIIOJIb30BaTh OCHOBHbIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUILIMH B IpodeccnoHansHoi nesitenproct (OITK-1)

- TOTOBHOCTb HCIOJIB30BAaTh 3HAHUS O COBPEMEHHOH (PU3UYECKOH KapTHUHE MHUpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BELIECTBA JUIsl ITOHUMAaHM
OKpYyKaroIriero Mupa u siieHuit npupoisi(OITK-2)

- TOTOBHOCTh HCIIOJIb30BaTh 3HAHUSA O CTPOCHUHU BEILECTBA, MPHUPOAEC XUMHUYECKOM




CBSI3M B PA3NIMYHbBIX KJIaCCAX XUMUYECKUX COCTMHEHUH /JIsl IOHUMaHUs CBOMCTB MaTepHalioB U
MeXaHH3Ma XUMHYECKHX MPOLIECCOB, MPOTEKAIOMUX B OKpyxkatoriem mupe(OI1K-3)

- BJIJICHUE TIOHUMAaHHEM CYUIHOCTH W 3HaueHus HHQOpMalM B pPa3BUTUU
COBPEMEHHOT0 MHPOPMAIIMOHHOTO OOIIECTBA, OCO3HAHUS OMACHOCTU U YIPO3bl, BOSHUKAOIIUX
B 3TOM IIpolecce, CHOCOOHOCTh COOMIOJaTh OCHOBHBIE TpeOOBaHUS HH(GOPMAIIMOHHON
0€30I1aCHOCTH, B TOM YHCJIC 3alUThI TocyaapcTBennoi taitapi(OTTK-4)

— BJIaJIETh OCHOBHBIMU METOAAMH, CIIOCOOAMHU U CPEACTBAMU MOIYUYEHUS, XPAaHEHHUS,
nepepaboTku MH(POPMAIMK, HABBIKAMU Pa0OTHI ¢ KOMIBIOTEPOM KaK CPEICTBOM YIPABICHUS
undpopmanueii( OITK-5)

- BJIaJIETh OCHOBHBIMM METOJaMU 3allUThl MPOU3BOJCTBEHHOIO MEpcoHAa U
HACEJICHHS OT BO3MOXKHBIX IIOCIIEACTBHI aBapuii, karactpod, ctuxuitabix 6eacteuii( OITK-6)

— CIOCOOHOCTh W TOTOBHOCTH OCYIIECTBIISITh TEXHOJIOTMYECKUH TpoLecc B
COOTBETCTBUM C PErJaMEHTOM M HCIIOJIb30BaTh TEXHUYECKHUE CpPEICTBA MJS H3MEPEHUS
OCHOBHBIX IIAPaMETPOB TEXHOJIOTUYECKOTO MPOLECcCa, CBOMCTB ChIpbst U poaykiuu (11K-1);

— TOTOBHOCTb TPUMEHSTh AHAIMTUYECKHE M YHUCICHHBIE METOJbl PELICHHUs
MIOCTABJICHHBIX 3a/lady, MKCIOIb30BaTh COBPEMEHHBbIE HMH()OPMAIMOHHBIE  TEXHOJIOTHUH,
MPOBOJIUTH 00pabOTKy MH(OPMAIIUH C MCIIOJIB30BAaHHEM IPUKIIAJHBIX MPOTPAMMHBIX CPEICTB
cdepsl mpodeccronansHol Aesrenpaoctr (ITK-2);

- TOTOBHOCTb  HCIIONIB30BaThb ~ HOPMATHBHBIE  JOKYMEHTBI 10  KayecTBY,
CTaHIApPTH3AMN M CcepTUPUKALUU MPOAYKTOB U HU3JEIHMA, 3JIEMEHTHl SKOHOMHYECKOIO
aHaM3a B MpakTudeckoit aesteabroctu (I1K-3);

— CIOCOOHOCTh MPUHUMATh KOHKPETHBIE TEXHMUYECKHUE DPELICHHUS MpU pa3padoTKe
TEXHOJIOTUYECKHUX IPOLIECCOB; BHIOMpPATh TEXHUYECKHUE CPEACTBA M TEXHOJOTUU C Y4YETOM
IKOJIOrMYECKUX TocieAcTBH ux npuMeHenus (I[1K-4);

— CIOCOOHOCTH HCIOJIB30BaTh MpaBUiia TEXHUKU 0€30MacHOCTH, TPOU3BOJCTBEHHON
CaHUTApUU, IOXKApHOM OE30MaCHOCTM M HOPMBI OXpaHbl Tpyda; U3MEPSATh U OLIEHUBATH
napaMeTpsl MPOU3BOJACTBEHHOTO MHUKPOKJIMMATA, YPOBHS 3albUICHHOCTH W 3ara3oBaHHOCTH,
uryma, u Buopanuu (I1K-5);

— CIIOCOOHOCTh ~ HaNlaXWBaTh, HACTpaWBaThb M OCYHIECTBIATH  IPOBEPKY
obopymoBanus u nporpamMmmubIx cpeacts (ITK-6);

- CIIOCOOHOCTh ~ MPOBEPATH  TEXHUYECKOE  COCTOSIHUE, OpPTaHU30BBIBATH
npopUIAKTHIECKHE OCMOTPBI U TEKYLIUH peMOHT 00OpYyAOBaHUs, TOTOBUTh 00OPYIOBaHHE K
PEMOHTY )51 IIPUHUMATH o0opyioBaHue n3 peMoHTa (TIK-7);



— - TOTOBHOCTbH K OCBOEHUIO U 3KCIUTyaTallud BHOBb BBOAMMOro obopynosanus (ITK-
8);

—  cHocoOHOCTh aHAJIM3UPOBATH TEXHUYECKYIO JOKYMEHTAIHIO, noaouparTh
000pyIOBaHUE, TOTOBHUTH 3asiBKM Ha IpUOOpeTeHue u peMoHT obopynosanus (I1K-9);

- CIIOCOOHOCTh TPOBOJUTH AHATU3 CBHIPS, MATEPHAIOB M TOTOBOHW MPOIYKIIHH,
OCYIIECTBIIATH OIICHKY pe3yibTaToB aHanu3a ([1K-10);

- CIIOCOOHOCTh BBISABIISIT U YCTPAHSTh OTKJIOHEHUS OT PEXKUMOB pPabOTHI
TEXHOJIOTUYECKOro 000PYIOBAHUS U MMApaMeTPOB TexHostornueckoro mporecca (ITK-11);

— CIOCOOHOCTh  IUIAHMPOBATH M TNPOBOAMTH (U3NYECKHE U  XUMHYECKUE
SKCIIEPUMEHTHI, MPOBOAUTH 00pabOTKYy HUX pe3yJbTaTOB U OLEHUBATh IOTPEIIHOCTH,
BBIBUTATh THUIIOTE3bl W YCTAHABIMBATH TPAHUIBI HUX TMPUMEHEHHS, MPUMEHITh METOJbI
MaTeMaTHYeCKOro aHanu3a u MmojaenupoBanus (ITK-16);

— TOTOBHOCTh TMPOBOJUTH CTAHIAPTHBIE U  CEPTU(MUKANMOHHBIC HCIBITAHUS
MaTepHaJIOB, U3JICIUI U TeXHOoJoruueckux mporeccos (IMK-17);

- TOTOBHOCTh MCIOJIb30BaTh 3HAHHE CBOMCTB XMMHUYECKHUX JIEMEHTOB, COCIMHEHUIA
Y MaTepHajoB Ha MX OCHOBE JJIsl pelIeHus 3a1a4 npodeccuonanbroi nesitenbrocty (I1K-18);

- TOTOBHOCTh HCIIOJIb30BaTh 3HAHUSI OCHOBHBIX (DM3MUYECKUX TEOPHUHl I pelIeHUs
BO3HUKAIOMNX (U3UYECKUX 3a/1a4, CAaMOCTOSATEIBHOTO MPUOOpeTeHHs (HU3NYECKUX 3HAHHIA,
JUIS TIOHUMaHUSl MPUHLUIIOB paboThl MPHUOOPOB U YCTPOMCTB, B TOM YHUCIE BBIXOIAIIMX 3a
npexenbl komnereHTHocTH (ITK-19);

— TOTOBHOCTh H3Yy4aTh HAay4YHO-TEXHUYECKYIO HH(OPMAINIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 0 TeMaTHke ucciaenosanus (ITK-20)

3namy:

-IOPSI0K OpraHU3aluy, IJIAHUPOBAHUS U MPOBEICHUS HAyYHO-HCCIIE0BATENIbCKUX
paboT ¢ UCIOTB30BAHUEM TTOCIICAHUX HAYYHO-TEXHHUECKUX JOCTHKECHHUI B TAHHON 00JIacTH;

-(pU3UKO-XUMHUYECKHE OCHOBBI CHHTE3a METAJUIMYECKUX U HEMETAJUIMYECKUX MaTepHaiOB
Y IPUMECHSATH 3TH 3HAHUS HA MTPAKTUKE;

-OCHOBHbIE TPEOOBaHUS K MPEACTABIECHUIO PE3Y/IbTATOB IIPOBEICHHOIO UCCIIEI0BAHUS B
BU/JIE HAYYHOI'O OTYETA, CTaThU WK JOKJIAJa;

Ymems:

- -CaMOCTOATEIbHO  BBIABJIATH  MEPCHEKTHUBHBIC  HANpPaBIEHUS  HAYYHBIX
HCCIIEIOBaHMM, 000CHOBBIBaTh AKTYaJbHOCTh, TEOPETHUUECKYI0 U MPAKTHYECKYI0 3HAYUMOCTb
mpoOiieMbl,  MPOBOAUTH  JKCHEPUMEHTANbHBIE  HCCIEIOBAHUSA,  AHAIM3UPOBATH U
MHTEPIPETUPOBATH MOJIYyUEHHbIE PE3YIIbTATHI;

- -OCYIIECTBIISITh MOUCK, 00paOOTKY U aHAIM3 HAYYHO-TEXHUYECKOW HH(POpMAIHH
10 TeMe BBIMOIHIEMON pabOThI, B TOM YHUCIIE C MPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHI;

- -paboTaTh Ha COBPEMEHHBIX MpHOOpax, OpPraHU30BBIBaTH  IPOBEJIECHUE
HKCIIEPUMEHTOB U UCIIBITAHUN, IPOBOAUTH UX 00pabOTKY M aHATTM3UPOBATh PE3YJIbTATHL;.

Braoemy:

-METOAOJIOTUE W METOAUKOW TMPOBENCHUS HAYYHBIX WCCICIOBAHUMN; HaBbIKAMHU
CaMOCTOSATENIbHON HayYHOU U UCCIIEA0BATEIIbCKOM paOOTHI;

-HaBbIKAMHU DPA0OTHl B KOJUIEKTHBE, IUIAHUPOBAThb M OPraHU30BBIBaTh KOJUIEKTHBHbBIE
Hay4YHBIE HCCJEIOBAHUS; OBJAJEeBAaTh COBPEMEHHBIMH METOJAMH HCCIEJIOBAaHUS W aHAIN3a
MIOCTABJIEHHBIX TPOOIIEM;

-CIIOCOOHOCTBIO pelllaTh MOCTaBJIE€HHBbIE 3a/Jayd, HCIOJb3ysl yYMEHHUS M HaBBIKM B
OpraHM3allyi Hay4HO-HCCIEA0BATEIbCKUX U TEXHOJIOTUYECKUX paboT.

3 Kpatkoe coaepkaHue TroCylapCTBEHHOM WTOTOBOW  aTTECTallMM:  3aIUThI
BBIIIYCKHOM KBaJMM(UKAIIMOHHOW paboThl, BKIIOYas MOATOTOBKY K MpolLEaype 3alluThl U
MIPOLIEAYPY 3ALLUTHI.

l'ocynapcTBeHHass WTOroBas arTecTalUs: 3alUTa BBITYCKHOM KBalu(UKAIIMOHHON
paboThl, BKIIOYAsh TMOJATOTOBKY K MPOIEAYpE 3allUThl U MPOLEAYPY 3alUThl (WK JPyroe
pacmmpenrne u3 cootBercTBytomero ®I'OC BO) mpoxomutr B cemectpe Ha 0a3e 3HaHUM,
YMEHUN W HAaBBIKOB, MOJYYEHHBIX CTYJIEHTaMHU NPHU H3YYCHUHM AUCLHUIUIMH HaIpaBICHUS
“Texnomorus 3ammThl 0T koppo3uu” (b3.5.01) u mpoxoxxaeHus mpakTUK.

locynmapcTBeHHass WTOroBas aTTeCTAallMs: 3alUTa BBIMYCKHON KBalU(UKAIIMOHHON
paboThl, BKJIIOYAs MOJATOTOBKY K MPOIEAYype 3allMThl U MPOLEAYpPY 3aLIUThl MPOBOIUTCS
roCyZapCTBEHHOM 3K3aMEHALMOHHOW KOMUCCHUEH.

KonTtponb ypoBHsSI cHOpMHPOBAHHOCTH KOMITETCHIIMN OOy4YarOIUXCs, MPUOOPETEHHBIX




npu ocBoeann OOIl, ocymecTBasieTcss MyTeM MPOBEIEHHUS  3alIUTHl  BBITYCKHOM
kBanmuuKkaoHHoi padbotsl (BKP) n npucBoenus kBanmpukaum «bakamaBpy.

4 O0beM  TrocymapCTBEHHOW  WTOTOBOM  aTTECTAllMM:  3aIIUTHhl  BBITYCKHOM
KBATM(DUKAIIMOHHOW paboOThl, BKIIOYAs IMOATOTOBKY K TPOIEAYype 3aIIUThI W MPOLEIYPY
3alUTHI

Bujast yueGHOM paGoTI B 3aueTHBIX B akanewm.
SIMHAIIAX gacax
O6masn Tpynoemkocts ' MA 1o yuyeGHomy miany 6 216
KounraktHas patdora (KP): - -
CamocrositesqibHast padora (CP): 5,98 215,33
KonTakTHast paboTa — UTOroBast arTeCTaLUs 0,02 0,67
Brimonaenwne, Hanmmcanue u oopmirenre BKP - -
Bua konTpoas: 3amuTa BKP
. B 3aueTHBIX B actponom.
Buner yaeOHO# paboThI
SIMHAIIAX qacax
Oo6mas tpynoemkocts 'MA no yueoHomy nmiany 4,5 162
KounraktHas padora (KP): - -
CamocrosiTenbHnas padora (CP): 4,48 161,49
KonTakTHas paboTa — UTOTOBasl ATTECTALIUS 0,014 0,5
Brimonnenwue, Hanucanue U opopmienne BKP - -
Bua konTposs: 3ammuTa BKP

AHHOTauus padoueil MPOrpaMMbI AU CHUITUHBI
«IlepeBoa HayuHO-TexHUYeckoi qutepaTtyps» (PT/.B.01)

1. Henp aucuumuinHbl — npuoOpeTeHre 00ydyaromuMucs oomeil, KOMMYHHUKAaTUBHON
1 TpodeCcCHOHATHLHON KOMIIETEHIIMA, YPOBEHb KOTOPBIX Ha OT/AEIBHBIX OSTalax S3bIKOBON
MOJIrOTOBKM TO3BOJISIET BBIIOJHATH PA3IMUHbIe BHJIBI IPOPECCHOHATBHO OPUEHTHUPOBAHHOTO
IIEpEBO/A B IPOU3BOICTBEHHON W HAYYHOU JIE€ATEIbHOCTH.

2. B pesynbrare um3ydeHUs AUCHUIUIMHBI OOy4aroIIWMiCS 1O  IporpaMmme
OakanaBpuaTa JOJDKEH:

Obnadams CIeayOUIMMU KOMITETEHIIUSIMH:

— CIIOCOOHOCTBIO K KOMMYHHKAIIUY B YCTHON M NMUCBMEHHOM (hopMax Ha PYyCCKOM H
WHOCTPAaHHOM  SI3bIKaxX JJIS pelIeHUs 3aJad MEXKIUYHOCTHOTO U MEXKYJIbTYpHOIO
B3aumoeicteus (OK-5);

- TOTOBHOCTbIO M3y4yaTh HAy4YHO-TEXHMUYECKYI0 HH(POpMAlMIO, aHAJIU3UPOBAThH
OTEUYECTBEHHBIH 1 3apyOe:KHBIIH ONBIT 10 TemaTHke uccaenosanuii (I1K-20).

3nams:

— OCHOBHBIE CIIOCOOBI IOCTHKECHHUSI IKBUBAICHTHOCTH B TIEPEBO/IC;

— OCHOBHBIE IIPUEMBI IIEPEBO/IA;

— SI3BIKOBYIO HOPMY Ml OCHOBHBIE (DYHKIIMH SI3bIKA KaK CHCTEMBI;

- JIOCTaTOYHOE [UIsl  BBIMOJHEHUS TIepeBoOja KOJIMYECTBO  JIEKCUYECKUX

eMHUIL, (PPa3eoIOru3MOB, B TOM YHCIIE COIMATBHBIX TEPMHHOB H
JMHTBOCTPAHOBETUECKHX pealTnii;

ymemy:

— MPUMEHATh OCHOBHBIE IPUEMBI IEPEBO/IA;

— OCYILIECTBISATh MHCbMEHHBI TIEpEeBOJI C COOJIIOJICHUEM HOPM JIEKCHYECKOI
HKBHUBAJIEHTHOCTH, COOJIOJIECHUEM TI'PaMMAaTHYECKUX, CHHTAKCHUYECKHMX M CTUIMCTUYECKHUX
HOPM;

— 0(OpMIIATH TEKCT IIepeBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEIAAKTOPE;

- OCYIIECTBIISITH TIEPEBOJI C COONIOIEHMEM HOPM JICKCHUECKOW SKBHBAJICHTHOCTH,
COOJIIOJICHEM T'PaMMaTUYECKUX, CHHTAKCUYECKUX U CTHJIUCTUYECKHX HOPM TEKCTa IepeBoja
Y TEMITOPAITBHBIX XapaKTEPUCTUK UCXOTHOTO TEKCTA;

8naoems:

- METOAMKON NPEANepeBOAUYECKOro aHajau3a TEeKCTa, CHOCOOCTBYIOLIEH

TOYHOMYBOCHPHUSATHIO HCXOJHOTO BHICKA3bIBAHMS;

— METOAMKON MOATOTOBKM K BBITIOJHEHHUIO MEPEBOA, BKIIOYAs TOUCK

uHGOpMalUU BCIPABOYHOM, CIIEUAIILHON JIUTEPATYypPEe U KOMIIBIOTEPHBIX CETSIX;




— OCHOBaMU CUCTEMBI COKpAIIIEHHON MEepEBOIYECKOM 3anyMcu pu
BBITNIOJTHEHUUTIEPEBOIA;

— OCHOBHOU MHOSI3bIYHON TEPMUHOJIOTHEN CIIELIMAIBHOCTH;

— OCHOBaMH pedeprupoBaHMs U aHHOTUPOBAHUS JIUTEPATYPHI IO CHEIUATIbHOCTH.

3. Kpartkoe conepxanue JUCHUTUIAHBL:

Paznen 1. OcHOBHBIE JIEKCUUECKHE U CTUIMCTHYECKHUE 3aKOHOMEPHOCTH IEPEBOAA
Hay4YHO-TEXHUYECKOH JIUTEpaTypbl

11 Jlekcuyeckue 3aKOHOMEPHOCTH HAyYHO-TEXHUYECKOTro rmnepeBoja. CMbBICIOBOM
aHaJIM3 HAYYHO-TEXHUYECKOTO TEeKCTa M ero cermeHrauus. CTHIUCTHYECKHE OCOOEHHOCTU
Hay4YHO-TEXHUUYECKUX TEeKCTOB. lIpeonosieHne TpyAHOCTEH, CBSI3aHHBIX C PACXO0KJIECHUEM
CUHTAKCUYECKHUX CTPYKTYP MHOCTPAHHOIO U PYCCKOTO TEXHUYECKUX TEKCTOB.

1.2 CpaBHeHue MOpsIKAa CIIOB B aHTIMHCKOM W PYCCKOM MpemioxkeHusx. llepeBon
CIIOB, YCTaHOBJIEHHME 3HaueHus cioBa. IlepeBox cBOOOAHBIX U (Pa3eOTOTHUECKUX
cnoBocouetanuid. [lepeBos 3aroJl0OBKOB TEKCTOB U CTaTEN

1.3 Cokpamenus. OcoGeHHocTH uX TMepeBona. Pa3BuTue HaBBHIKOB IepeBOAa Ha
MIPUMEPETEKCTOB 0 TeMe «XuMuueckas tadopatopusi» «M3MepeHus B XUMHUI».

1.4. Jlexcuueckue TpaHcQoOpMalMK IPU IMEPEBOJE TEKCTOB IO TEMAaTUKE XUMUHU H
XUMHUYECKON TEXHOJIOTHH.

Paznen 2. OcHOBHBIE TpaMMaTHYECKHE OCOOCHHOCTH MEePEBO/IA.

2.1. Ocobennoctu mepeBoaa mpemiokenuii Bo Bpemenax Indefinite, Continuous.,
Perfect, Perfect Continuous Ha mpumepe MepeBoja TEKCTOB IO TEMAaTHKE XHUMHUYCCKOU
TexHonoruu [lepeBos MPUAATOUHBIX MPEITIOKEHHIH.

2.2. Meronpl U mpHeMbl NEpeBOJa CTpagaTeNIbHOTO 3ajiora Ha MpHUMepe MepeBoja
TeKCTOB 1o TeMe "TexHonoruu Oynymero".

2.3. Tumbl yCIOBHBIX MPEATIOKESHUN, IPaBUIa U OCOOCHHOCTH uX repeBoxa. [IpakTuka
MepeBo/ia YCIOBHBIX MPEAJIOKEHUN Ha MpUMepax TEKCTOB MO Pa3IUYHBIM pa3fenaM XUMHH U
XUMHYECKON TEXHOJIOTHH.

2.4. MopanbHbIe TJ1arojibl 1 0COOEHHOCTH UX IEpeBoJia Ha MpUMEpe MepeBoja TEKCTOB
«Texnonorusy, «I[IpomblliieHHOE 000PYAOBaHUE)

Paznen 3. OcobennocTy nepeBoja MpeuIosKeHNi ¢ HeTMYHBIMU (JOPMAMU TI1aroja

3.1 HVudunutuB (HeompeneneHHas ¢opma riaroja). Poib wHOUHUTHBA B
MIPEJIOKEHUU 1 BapUaHThI IIepeBoAa Ha pycckui s3bIK. [Ipuyactus u repyHauid. BapuaHThl
IIepeBOJia Ha PYCCKUM SI3BIK.

3.2 UuaduautuBHble 000pOTEL. OO0OpOT nOmoONHeHWEe ¢ WHQUHUTHBOM. OOopoT
nojsuexaiiee ¢ MHQUHUTUBOM. Pa3nnyHble BapuaHThI IEpeBOIa.

3.3  IlepeBojn mpuyacTHBIX 00OPOTOB. AOCONIOTHBINA MPUYACTHBIN 000POT U BapUAHTEI
nepeBoja. Pa3BuTue HaBBIKOB MepeBo/a B chepe XUMUU U XUMUYECKOW TEXHOJIOTHH.

Paznen 4. OcobennocTu pedepaTuBHOTO MepeBoa

4.1. Anroput™m mnpenanepeBoguYeckoil paboThl ¢ HayYHO-TEXHUYECKHMM TEKCTOM I10
XUMHKO-TEXHOJIOTMYECKON TEMATHKE.

4.2. AnroputM  coctaBneHus pedepara o XUMHUKO-TEXHOJIOTHYECKON

TeMaTHKe(aHHOTAIUH )

4.3. Anroputm paboThl M0 peepaTUBHOMY IMEPEBOAY IO XUMHUKO-TEXHOJIOTUIECKOM
TEMaTHUKE.

4 O0beM y4eOHOM TUCITUTIINHBI

Cemectp
Bcero
3 cemecTp 4 cemecTp
Bun yueOHoii paboTh
3E Axap. u. 3E |Akamu.| 3E Axap.4.

OO0mas Tpy10eMKOCTh TUCITUTLTAHBI 4 144 2 72 2 72
KoHTakTHasi padoTa — ayiMnTOPHbIE 18 64.4 0.9 392 0.9 392
3aHATHSA:
Jlekiun - - - - - _




[pakTuueckue 3ansarus (I13) 1.8 64 0.9 32 0.9 32
JlaGopaTtopusie paboTs (JIP) - - - -
CamocTtosiTeqbHast padoTa 2.2 79.6 11 39.8 1.1 39.8
KoHrakTHas camocTosiTenbHast paboTa

CaMOCTOSATEILHOE H3yYEHUE PA3IETIOB 2.2 79.6 1.1 30,8 1.1 308
JUCIUIIIAHBI

Buabl KoHTpOJIA:
Buo konmpons (3au | 3au c oy.) + + + + + +
IK3aMeH - - - - -

KonraktHas pa60Ta — MPOMCIKYTOYHAA

0.4 0.2 0.2
aTTecTaLus
[MoaroTtoBka K 3K3aMeHy
3auer ¢ N
Bua nTOroBoro KOHTpOJIs: . 3ayeT ¢ OLeHKOI
OLICHKOIA
Cemectp
Bcero
3 cemecTp 4 cemectp

Buj yue6Hoii paboTh

3E Actpu. | 3E | Actpu.| 3E | Actp.u.

OO0mast TpyT0eMKOCTh AUCITUTLIAHBI 4 108 2 54 2 54

KonrakTHas padoTa — ay1uTOpHbIE
3aHATHS:

1.8 48.3 0.9 24.15 0.9 24.15

Jlexun - - - - - -

[IpaxTnueckue 3ansatus (113) 1.8 48 0.9 24 0.9 24
JlaGoparopusie paboTs (JIP) - -
CamocrosiTennbHasi padoTa 2.2 59.7 11 29.85 1.1 29.85
KoHnrakTHas camocTosiTenbHast padbora

CaMoCTOATENBHOE N3yUEHHE PA3/IETIOB 2.2 59.7 11 29 85 1.1 29 85
JTUCTUTIITUHBI

Buabl koHTpOJIS:
Buo konmponsa (3au | 3au c ou.) + + + +
Jx3aMeH - -

KonTakTHas paboTta — mpoMeKyTodHas
aTTecTalus

0.3 0.15 0.15

HOZLI‘OTOBKa K 3K3aMCHY

3auer ¢

. 3a4er ¢ ONEHKOM
OLICHKOI1

Bua MTOroBOro KOHTPOJIA:

AHHOTanuA padoueil MporpaMMbl 11 CIUILINHBI
«paxaanckasi 3amuTa B Ype3BblvaiiHbIX cutyauusax» (OT/1.B.02)

VYyeOunas aucuuruinHa "I'paskaaHckas 3aliiTa B YpE3BBIYAWHBIX CUTYyaIUsAX" YUTaeTCs B
pamkax (axynpTaTrBa B 1 WM BO 2 ceMecTpax U 3aKaHYMBAETCS 3aYETOM.

1. Lenp AUCUUIIMHBI -- MOJATOTOBUTH CTYJAEHTAa K OCMBICIICHHBIM MPAKTHUYECKUM
JEHUCTBUSIM 1O OOECIIEUeHUI0 CBOEH O€30MacHOCTH W 3allUThl B YCIOBUAX BO3HUKHOBEHUS
Ype3BbIYANHON CUTYAI[UU IPUPOJHOTO, TEXHOT€HHOTO U BOEHHOI'O XapakrTepa.

OcHOBHOHM 3ajmaueil JAUCHUIIIMHBI SBIsSETCS (HOpMUpPOBAaHHWE YMEHHUH U HaBBIKOB,
MO3BOJISIOIIMX HAa OCHOBE M3YUCHHMsI OMACHBIX M MOpaKaronux (paKkTopoB Ype3BhIUANHBIX



CUTYyallull MPUPOJHOTO, TEXHOTEHHOTO M BOEHHOI'O XapakTepa, APYTHUX OMacHOCTeH yMeso
pelarh BOIMPOCHI CBOEH O€30MacHOCTU C HCIOJb30BAHHEM CPEACTB CHUCTEMBI I'Pa)KAaHCKOU
3aIlUTBHI.

N3ydenue kypca ['pak1aHCKOW 3allUThl B YPE3BbIYAWHBIX CUTYAIUSX MPHU MOJATOTOBKE
0aKayiaBpoB 1O TEXHUYECKUM HAMPABICHUSAM MOATOTOBKHU M CIICIUATBHOCTSIM HAMPABICHO Ha
npuodbperenue ciaeayromux komrerennuii OK- 9; OIIK- 6, I[TK-4.

2. B pe3ynbraTe OCBOCHHS AUCUUIUIMHBI CTYIEHT TOJDKEH:
3HaMb:

- XapaKTepUCTUKU NPHUPOIHBIX OENCTBMH, TEXHOTCHHBIX aBapUil M KaTacTpod Ha
panuanoHHO, XUMHYECKH M OMOJOTHYECKH OINACHBIX OOBEKTax, Mopaxaromue (aKTopbl
JPYTUX ONAaCHOCTEH;

- OCHOBBI BO3JICIICTBUA ONACHBIX (PAKTOPOB UPE3BBIYANHBIX CUTYallMil Ha YeloBeKa
U IPUPOJIHYIO CpeAY, AOIYCTUMBIE NPEAEIbHbIE KPUTEPUU HETATUBHOTO BO3JICHCTBUS;

- Mepbl 0€30MacHOro MOBEAEHUS NpU NMpeObIBaHUHM B pailoHaxX (30HaX) MOXKapoB,
PallMOAaKTUBHOTO, XUMHUYECKOTO U OMOJIOTMYECKOro 3arpsi3HEHMS;

- CIocoOBI M CPEICTBA 3aIIUTHI YEJIOBEKa OT BO3JEHCTBUS MOpaXKaroMuX (HaKTOpOB
Ype3BbIUANHBIX CUTYallui IPUPOJHOI0, TEXHOICHHOTO U BOGHHOI'O XapakTepa.

ymemy:

- HCIIOJIb30BaTh CPEJCTBA 3aLUTHI OPraHOB ABIXaHUS M KOXKH, MEIUIIUHCKHE JIs
CaMO3aIlUThl U OKa3aHUS IIOMOLIH JIPYTUM JIIOSM;

- TIPUMEHATH NEPBUYHBIE CPEACTBA IOXKAPOTYILIEHUS AJS JIOKAIW3ALUU U
TYLIEHUAINO0XKapa, BO3HUKILET0 B ayAUTOpUH (J1adopaTopun);

- OKa3bIBaTh cebe U IPyTUM IIOCTPaAaBIIUM MEIUITUHCKYIO
IIOMOILb CHCITIOJIb30BaHHEM TaOEIbHBIX M MOJPYIHBIX METUIIMHCKUX CPEIICTB.
graoems:

- npuéMamMu MPOBEICHUS YACTUYHOW CAHUTApHOIN 00pabOTKH MPH BBIXOJIE U3 paiioHa
(30HBI) PAAMOAKTUBHOTO, XUMHUYECKOIO U OMOJOTHYECKOT0 3arps3HEHUS (3apakeHns);
-- C0c00aMu U TEXHOJIOTUSMU 3aIIUTHI B YPE3BBIYANHBIX CUTYALIUSX.

3. Kpatkoe copepkaHue TUCIHUILTAHBL.

1.  OmacHoctu mnpupoaHoro xapakrepa. CTuxuiiHble O€ICTBUS, SIBICHUS MPHUPOJIbI
pa3pyILIUTEIbHON CUJIBI - 3€MJIETPSICEHUS, HABOJHEHUS, CEJIEBbIE TOTOKH, OMOJI3HU, CHEKHBIE
3aHOCHI, U3BEPKEHUE BYJIKAHOB, 00BaJIbl, 3aCyXH, yparaubl, Oypu, HOKapsbl.

2.  OmacHOCTH TEXHOTEHHOTO XapakTepa. ABapuUU U KaTtacTpo(dbl Ha pagUaIlIOHHO
OMacHOM OOBEKTe, XMMHYECKH OINacHOM OOBEKTe, OMOJOTHYECKH OMAacHOM OOBEKTe; Ha
TpaHCIIOpTe  (PKEJIE3HOJOPOKHOM,  aBTOMOOMJIBHOM,  PEYHOM,  aBHAIIMOHHOM);  Ha
THIPOCOOPYKEHUSX; HA KOMMYHAIBHBIX CHCTEMax >KU3HEeoOecTieueHusl.

3. OmacHOCTH BOCHHOTO XxapakTepa. [IpuMeHEHHE OpYXKHUS MacCOBOTO TOPaKCHHS
(ssmepHOrO0, XUMHYECKOrO, OHOIIOTUYECKOT0), OOBIYHBIX CpPEACTB C 3aKUTATeIbHBIM
HaIroOJHEHUEM, HOBBIX BHUIOB OPYXHSA. 30HBI 3apaXCHHUS OT CPEJICTB MOPAKEHHS H UX
BO3/EHCTBUE HA HACEIICHUE U OKPYKAIOIIYIO IPUPOJHYIO CPELY.

4, [Toxapnast 6€30MaCHOCTh — COCTOSIHHE 3alIUIIEHHOCTH HACENIEHUs, UMYIIECTBA,
obmiecTBa M rocyaapcTBa oT moxapoB. [loxkapHas omacHOCTh (TMPUYUHBI BO3HUKHOBEHUS
M0’KapoB B 3/IaHUAX, JieCHble Tokapbl). Jlokanuzamus u TymeHue noxapoB. IIpocteifmue
TEXHUYECKHe cpejacTtBa mnoxaporymenus (oraerymmurenn OIT -8, OV-2) u mnpaBuia
MOJIb30BaHUS UMU.

5. KoMrekce MeponpusiTuil rpaskJaHCKOM 3alUThl HACETIECHUS.

Omnogenienne U MHGOPMHUPOBAHWE HaceleHHUs 00 omacHOCTH. [IpuHsTHE HaceleHueMm
curHaioB omnoBerieHus: («Baumanue Bcem!», «Bo3mymHas TpeBoray, «PagmanmoHHas
OIMMACHOCThY, «XHUMHUecKass TpeBora», «OT00i OMacCHOCTH») U TOPSAIOK JEHCTBUS MO HUM.
OBakyalusi HaceleHUs W3 30HbI omacHOCTU. CrmocoOBl dBakyari DKCTPEHHAs dSBaKyarlus
CTYJIEHTOB U3 ayAUTOPUHU ITPU BO3ZHUKHOBEHUH TOKapa.

CpencrtBa mHANBUAYaTbHON 3amuThl opraHoB neixanws (I'TI-7, T'TI-7B, T'TI-9, P-2, V-
2K, PITA-1, PIIT-67M, PVY-60M, «@enuxcy, I'JI3K, A, AIIT-3, [13VY-K, UII-4M, UII-5,
UII-6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KIX-5M) uenoBeka. MeauIMHCKIE CpeCTBa
3aIlUTHI .

CpenctBa KOJUIEKTUBHOM 3alllUThl HaceneHus. Ha3zHaueHue, 3alllUTHBIE CBOWCTBA
yoexwum. [IporuBopaananmonusie ykpbiTus ([IPY, moa3zeMHbie nenexoIHbIe IEPEX0IbI,



3armyOJIeHHbIE CTAHIMA METPOMOJIMTEHA), TMPOCTEHINe YKPBITUS (TPAHIIEH, OKOIIbI,
nepeKpeIThie menn). [IpaBuna 3anaTus yoexuia.

6.  OkazaHue TEepBON MEIUIIMHCKON TOMOIIM MPU OXKOTAX, PAHCHMSIX, 3apaKCHUSX.
[IpoBeeHne 4acTUUHONM caHUTapHON 0OPaOOTKH KOKHBIX TTOKPOBOB YeNIOBEKA MPHU BBIXOJE M3
30H PaJMOAKTUBHOTO, XUMHUYECKOTO W OHOJIOTHUECKOTO 3apakKCHHs (3arps3HEHHUs), U3 30H
M0KapoB.

7. JlukBUmanMsi TOCJIEACTBUUA  YpE3BbIYAMHOW  cUTyanumu. PaguanvoHHass U
XUMHUYECKash pa3BelKa ouara IMOpaXeHUs (3apaxeHwus). ABapHilHO-cracaTtelbHbIe pPaOOTHI.
CrneuunanbHas oO0paOOoTKa TEXHHUKH, MECTHOCTH, OOBEKTOB (Ie€3aKTHUBallUs, Jerasaius,
ne3uH(EKIHsI, Ie3UHCEKIIHS

8.  DkcrpeHHass »Bakyalusi M3 ayauTopuu (JlabopaTopuu) B YCIOBHSIX IOXKapa,
paanaloOHHOr0, XMMHYECKOT0, OMOJIOTHYECKOr0 3arps3HEHHS] TEPPUTOPUU C UCIIOJIb30BAHUEM

npoctenmx cpeacts 3amuthl («Denukey, ['JI3K, nporusorasa I'TI-7 ¢ JII1I-3).

4. O0beM yueOHOM AUCIUTUTMHBI

B
B akan.
Bun yue6HO# paboThI 3aYETHBIX
qacax
eIMHUIAX
OO6m1ast Tpy10€MKOCTh JTACHIUTLITAHBI 1 36
KonTakTHasi padoTa — ayuTOpPHbIE 3aHATHS: 0,44 16
Jlexun 0,44 16
[IpakTrueckue 3aHaTUA - -
JIaboparopHbie paboTHI - -
CamocTrosiTesibHasi padora 0,56 20
CaMocTosTenbHOE U3yYeHUE Pa3/IesIOB JUCHIUTIIHHbI 0,56 19,8
KonTakTHas camocTositensHas paboTa 0,2
Buja nTOroBoro KOHTpoOJIs: 3auer
B
B actp.
Buz yue6Hoit paboThl 3aYeTHBIX
Jacax
SIMHUTIAX
OO01w1ast Tpy10€MKOCTh TUCIUITITMHBI 1 27
KonTakTHas padoTra — ayIuTOpPHbIE 3aHATHSA: 0,44 12
Jlexun 0,44 12
[IpakTudeckue 3aHITUS - -
JIaGopaTopHble paboThI - -
CamocrosiTesibHasi pa6oTa 0,56 15
CaMocTosTeTbHOS H3yUCHUE Pa3/ICIIOB THUCIIATIINHBI 0,56 14,85
KonrakTHas camocTosTenbHas pabota 0,15
Bupa urorosoro KoHTpoJs: 3a4er

AHHOTaNuA padoyeiil MPOrpaMMbl IMCHUILIHHBI
«BBenenune B Matematuky» (®T/.B.04)

1.1lenu u 3a7a9u JUCHUTUIHHBI

Henbto aucuumiuHel sBisgercs GopMmupoBaHue y OakaaBpa 0a30BbIX MaTeMaTHYECKUX




3HaHUH, HEOOXOAUMBIX JUIS JaJIbHEHIIEro N3y4eHHs pa3/ieoB BhICIICH MaTeMaTHKU. A TaKxKe,
IS U3y4eHUS psiia OOIEHAYYHBIX TUCIUILTIH U AUCIUILINH MPO(HEeCCHOHATBHOTO IIUKIIA.
OCHOBHBIMH 33JjauaMH JUCLUIUIMHBL, PEIIEHHE KOTOPBIX 00E€CIeYUBAET JOCTHIKEHHUE
LIEJIH, SBISIOTCS:
-opmupoBanue IIOHMMAaHHUs  3HAYMMOCTH MAaT€MaTU4YEeCKOU COCTaBJIAIONICH
BECTECTBEHHOHAYYHOM 00pa3oBaHUM OakasiaBpa;
-03HAKOMJICHUE C CUCTEMOM IOHATUM, UCIIOJIB3YEMBIX JJI ONMCAHMS BaXKHEHIINX
MaTeMaTHYECKUX MOJENIEN U MAaTEMaTUYECKUX METOJ0B, U UX B3aUMOCBS3bI0;
-03HAaKOMJICHHUE C IpPUMEpaMu IIPUMEHEHUS MaTEMAaTUYECKUX MOJIEIIEH U METO/IOB.
2.TpeboBaHus K pe3yabTaTaM OCBOCHHS JUCUUIUINHBI

N3ydenne kypca BBejeHne B MaTeMaTHKY MIPH MOJTOTOBKE OaKalaBpPOB MO CIIOCOOCTBYET
MIPUOOPETEHHUIO CISAYIOIINX KOMITCTCHIIHNA:

2.1. IlpodeccruonanbHbIe:

- CHOCOOHOCTBIO IUJIAHMPOBATH W MPOBOAUTH  (U3WYECKHE W XUMHUYECKHUE
OKCHCPUMEHTBI, MPOBOJIWTH OOpPaOOTKY WX pe3yJbTaTOB W OICHHBATH IOTPEUIHOCTH,
BBIJIBUTaTh THUIOTE3bl W YCTAHABJIMBATH TPAHMIBI WX TPUMEHEHHS, NPUMEHSATH METOJIbI
MaTeMaTH4eCKOro aHalik3a M MOJCIUPOBAHUS, TEOPETHUYECKOTO M IKCIECPUMEHTAIBHOIO
uccinenoBanus (ITK-16).

3. B pe3ynbTare u3ydyeHHs JUCHUILUIMHBI CTYICHT JOJDKCH:

3Hamb.

-OCHOBHBIC METOJIbI HMCCJICIOBAHUS JJIEMEHTAPHBIX (YHKIMH, UX CBOMCTBA U rpaduKy,
TOKICCTBEHHBbIE TpPeoOpa3oBaHusl ANreOpaMyecKuX M TPUTOHOMETPHUSCKUX BBIPAXKCHUH,
CIIOCOOBI  peIlICHHsS YPaBHCHUH W HEPABEHCTB, JJIEMEHThI TEOPHHM YHCEN, BKIIIOYAs
KOMILICKCHBIC YUCJIA, U TEOPUU MHOXKECTB, OCHOBBI aHATUTUYECKON I€OMETPHH, BEKTOPHOH U
JTMHEWHOW anreOpsl;

ymemb.

-puoOpeTaTh ~ HOBBIE ~ MAaTEMaTHYECKWE  3HAHWS,  MCIOJB3ysl  COBPEMEHHBIC
oOpa3oBarenibHble U MH()OPMALMOHHBIC TEXHOJIOTHH, COCTABJISATH MaTEeMaTHYCCKHE MOCIH
TUIOBBIX 3a/1a4 M HAXOJIUTh CHOCOOBI MX PEIICHHI; YMETh MEPEBOJUTh HA MAaTEMaTHYCCKHMA
SI3BIK MPOCTEHIIINE MPOOIIEMBI, TTOCTABICHHBIE B TEPMUHAX IPYTUX MPEJAMETHBIX 00IacTel, u
UCIIOJIB30BATh MPEBOCXOCTBA ITOH MepeOpMyTUPOBKH JIJISl KX PEIICHHUS,

enadems:

-MaTeMaTU4eCKOH JIOTMKOW, pPa3BUTBHIMM Y4YeOHBIMH HaBBIKAMH W TOTOBHOCTBHIO K
MIPOIOJDKEHUIO 00pa30BaHMs, YMEHUEM YUTATh U aHAIM3UPOBATh YYCOHYH) MAaTEeMaTHYECKYIO
JUTEpaTypy, TEPBUYHBIMA HAaBBIKAMH M METOJaMH pPCIICHHS MaTeMaTHYeCKUX 3ajaad
JMCIUTUIAH MPO(ECCHOHAIBHOTO IUKJIA U IUCIUILTHH MPO(UIBHON HANPaBICHHOCTH.

4. Kpatkoe cosepkaHue JUCHUIIIUHBI:

Bsenenue.

IIpenmer u metoipl MaTeMaTuku. OnrcaHre OCHOBHBIX pa3/ieoB Kypca. TpeboBaHus npu
M3y4EHUN Kypca.

Monyns 1.

DNEMEHTHI TEOPUU YUCENl U TEOPUH MHOKECTB. [leiicTBus Hag MHorouseHaMu. OCHOBHBIE
TUIBl YPaBHEHWH W HEPAaBEHCTB, METOJbl UX peuieHus. Yucna (uenble, OTpHUIATEIbHBIE,
BEIIECTBEHHBIC). AOCONIOTHAs BEIMYMHA JACUCTBUTENBHOrO uyucia. KoMIUleKcHble ducrna.
Onepanun Hax HuUMUA. MHOXKECTBa M OnepalMyd HaJl HUMHU. OJIEMEHTBl MHOYKECTBA,
noaMHOecTBa. Yucnosbie MHOXecTBa. PopMyiibl MyaBpa u Diinepa. M3Bieuenue kopHs N-0it
CTENEHU W3 KOMIUIEKCHOTO 4Hcia. PeleHne ypaBHEHHH KBaJIpaTHBIX M BBICIIMX IOPSIKOB.
Parmonanbhas apoOb. OcHOBHasg Teopema aireOpbl. TpuroHoMeTpuueckue ypaBHEHHS U
HepaBeHCTBa. Jlorapudmuueckue ypaBHEHUS W HepaBeHCTBa. lloka3aTenbHble ypaBHEHUS U
HEpaBeHCTBA. PelieHne ypaBHEHNI 1 HEPABEHCTB CMEIIAHHOTO THIIA.

Momyns 2.

OyHk1MU W uX cBomcTBa. [Ipocreimue snemeHTapHpie GyHKIUA. HekoTopsie BOMPOCHI
IJIAHUMETPUH U CTEPEOMETPUN. AHAIUTUYECKAs! TEOMETPUS.

IMonsarus ¢ynxuuu. Mcecnenosanue ¢ynkuuu. CriocoOs! 3amanus ¢yHkuuil. OOparHbie
¢yakuu. CBoHcTBa 3J€MEHTapHbIX (YHKIUN. (JIMHEHHBIE, KBaJpaTUYHbBIE, CTETEHHBIE,
noKa3aTebHble, JJorapupMHUUECKUe, TPUTOHOMETPHUECKUE U Ipyrue) MeroJ KOOpIWHAT Ha
IUIOCKOCTH. JlekapToBa NpsAMOYTOJIbHAs CHCTEMa KOOPAMHAT, MOJIIpHAs CUCTEMa KOOPIMHAT.



Paccrossnue mexnay naBymsi Touykamu. JleneHue oTpe3ka MomnojaM. YTod MEXAy JByMs
IpPSMBIMA HAa IUIOCKOCTH. YCIIOBUS IAPAICIBHOCTH W INEPHEHAMKYISPHOCTH MPSIMBIX.
YpaBHeHUs MPSIMOI JIMHUYU Ha IUIOCKOCTHU: 0011Iee, ¢ YIIIOBBIM KO3 (UIIMEHTOM, MPOXOAIIeH
4yepe3 JaHHYIO TOYKY B 3aJaHHOM HAIpPAaBJICHUH, NMPOXOAAIIEH 4Yepe3 IBE JAHHBIC TOYKH.
Paccrosinue ot Touku no npsmoi. Kpussle Broporo mopsiaka. KanoHundeckue ypaBHEHUS U
rpaduKu OKPY>KHOCTH, AJIIMIICA, TUIEPOO0IIbI, TapaOoIbl.

Monens 3.

Bekrophas anreopa.

Bektopel. Monyns Bekropa. OpTbl, Hampasistome KOCHHYCBl. Omnepanuu  Haj
BekTOopamu. CKallipHOE NPOU3BENEHUE JIBYX BEKTOpPOB. BeKTOpHOE Npou3BeleHUE JBYX
BEKTOpPOB. (CMEIIaHHOE IIPOU3BEIEHUE TPEX BEKTOPOB. (DU3HUECKOE U T'€OMETPUYECKOE
IIPUJIOKEHNE BEKTOPHBIX IIPOU3BEICHUM.

Monyns 4. Jluneiinas anreopa.

Marpunpl. Onepanuu HaJ MaTpUlaMH. DJIeMEHTapHbIE TPeoOpa30oBaHusl CTPOK MATPHIIBI.
IIpuBeneHne MaTpuLbl K CTylieHYaTOMY BuAy U Buay l'aycca. Panr matpunel. Onpenenurens
MaTpHIlbl U ero cBoiicTBa. OOparHas marpuia. Pemenue cucteM TUHEHHBIX alreOpandecKux
ypaBHeHHH (c nomompl0 oOpaTHOW Martpuubl, MmerogoMm [aycca, meromom Kpamepa).
[IpencraBnenne o0 JUHEHHBIX BEKTOPHBIX THpocTpaHcTBaX. (COOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAUEHHSI MATPHUIIBL.

O06bem yueOHOM JUCITUTUTHHBI

Cemectp
Bup yaebHoil paboThl Beero 1
3E Axkaj. 4. 3E | Akan. u.
OO61mas TpyA0eMKOCTh JUCHUILUIUHEI [0 Y4eOHOMY 2 72 2 72
IUIaHy
KonTakTHas pabota — ayIUTOPHBIC 3aHSTUS: 1 32 1 32
Jlexkuun 0,5 16 0,5 16
[Tpaktueckue 3anstus (I13) 0,5 16 0,5 16
CamocrosiTenbHas padora: 1 39,8 1 39,8
CamocrosTenbHOE HW3yYeHHE pazzenos
JIUCITUILINHBI 1 39,8 1 39,8
KonTakTHas camocTosTensHas pabora 0.15 0.15
Bua uToroBoro KOHTpoOJIS: 3auet
Cemectp
Bun yuebHol paboTbl Beero 1
3E Actp. u. 3E | Actp. u.
OO01mas Tpy10eMKOCTh TUCITUTUIHHEI 110 YIeOHOMY 2 54 2 54
TUTaHY
KonraktHas paboTa — ayIMTOPHBIE 3aHATHUS: 1 24 1 24
Jlexun 0,5 12 0,5 12
[TpakTueckue 3anstus (113) 0,5 12 0,5 12
CamocTtosTenpHas paboTa: 1 29,85 1 29,85
CamocTosTenbHOE HW3yYEHHE pazzenos
JUCITUTLIAHBI 1 29,85 1 29,85
KonTakTHas camocTosTenpHas pabora 0.15 0.15
Bun utoroBoro KOHTpoJIs: 3auer

6. TPEBOBAHUS K YCJIOBUSIM PEAJIM3ALIUUN



ITPOI'PAMMbI BAKAJIABPUATA

6.1. TpedoBaHus K KaAPOBOMY 00ecrevyeHn 0
KanpoBoe obecriedueHne  mporpammbl OakajgaBpuaTa COOTBETCTBYETTPEOOBAHHSIM
OI'OC -peanuzanuio MPOTpaMMBbI OakanaBpuaTta 00€CIeUYnBaIOT
HAy4YHO- [IEJarOTHYeCKue  PaOOTHUKM YHHBEPCHTETA, a TaKKe JIMIIA,
MpUBJIEKaeMble K peaJn3alUUIIporpaMMbl OakalaBpHaTra Ha YCIOBHSX TPakJaHCKO-
MIPaBOBOTO JOTOBOpA, KBATU(HUKAIMSIKOTOPHIX COOTBETCTBYET KBATH(PUKALIMOHHBIM
XapaKTepUCTHKAM, YCTaHOBJICHHBIM B EnnHOMKBanuukanmoHHOM CIIPaBOYHHKE
JOJKHOCTEN PYKOBOJIMTEINEH, CIICLIMATTMCTOB UCIIYXKAILUX, Pa3ael
«KBanudukanuoHHble XapaKTEPUCTHUKU IOHKHOCTEH PYKOBOAMTENEH HCIEHUATHUCTOB
BBICIIETO MPO(ECCHOHATBFHOTO M JAOMOJHUTEIBHOTO MPO(hecCHOHAIBHOT000pa30BaHUY,
YTBEP>KIACHHOM IPHUKa30M MHHHCTEPCTBA 3[paBOOXPAHEHUS U COLIMATLHOTOPA3BUTHS
Poccuiickoit @eneparnyu ot 11.01.2011 Ne 1u (3apeructpupoBan MunucrepcrsomtOctuiinm
Poccuiickoii denepanun 23.03.2011, Ne 20237) u
npodeccnoHaNbHBIMUACTaHAPTAMH (IIPH HAIUYHN);

- JOJISl  IUTATHBIX HAyYHO-TIEJArornyeckux pabOTHUKOB (B TMPUBEACHHBIX K
[IEJIOUMCIIEHHBIM 3HAYEHUSIM CTABOK) JTOJDKHA COCTABIIATH HE MeHee 50 MpoLeHTOB OT 00IIero
KOJIMYECTBA HAYYHO-TIe1arOrH4eCKiX paOOTHUKOB OpraHU3aIUy;

- J0JIsI HAyYHO-TIEIarOTUYECKUX PAOOTHUKOB (B MPUBEACHHBIX K IEIOYUCICHHBIM
3HAYEHUSIM CTaBOK), UMEIOIIMX 0Opa3oBaHHE, COOTBETCTBYIOIIEE MPOQHIII0 MpPernoaaBaeMoit
TUCHUIUIUHBL  (MOAy/sl), B OOIIEM YHCJI€ HAay4YHO-NEJArorH4ecKux  paOOTHUKOB,
pealn3yIoNuX MporpaMMmy OakajgaBpHara, JOKHA COCTaBIATh He MeHee 80 MpoIeHTOB;

- J0JIsI HAyYHO-TIeIarOTUYECKUX PAaOOTHUKOB (B MPUBEICHHBIX K IEIOYHCICHHBIM
3HAYEHUSIM CTAaBOK), HMEIOIIMX VYYEHYI0 CTelNeHb (B TOM 4YHCIE YYEHYIO CTElCHb,
IIPUCBOEHHYIO 3a pyOe:xoM U mpu3HaBaemyio B Poccuiickoit denepanun) u (WiM) ydeHoe
3BaHME (B TOM YHCIIE YYEHOE 3BaHUE, MOJYyYeHHOE 3a pyOe:koM U mpu3HaBaemMoe Poccuiickoit
@enepanuu), B O00mEM YHCIE HAYYHO-TIEAATOTHYECKUX PAOOTHUKOB, PpEATU3YIOIINX
nporpamMmy 0akajiaBpuara, 10JDKHa ObITh He MeHee 60 mpoIeHTOBR;

- 707151 pabOTHUKOB (B MPUBEACHHBIX K IEJIOYMCICHHBIM 3HAUYEHUSM CTAaBOK) W3
yuclia PYKOBOAMUTENEH U pabOTHUKOB OpraHM3alMid, EATENIbHOCTh KOTOPBIX CBfA3aHA C
HaIpaBJIEHHOCTHIO (TpoduiieM) peaauzyeMoil mporpaMMbl OakaiaBpuata (MMEIOIIUX CTax
paboTHI B JaHHOH NIpodeccHoHaIbHON 00J1aCTH HE MeHee 3 JIeT) B 00IIeM YuCiie paOOTHUKOB,
peanu3yoImx IporpaMMy OakaiaBpuara, 10JbkKHa ObITh He MeHee 10 pOoIeHTOB.

6.2.MaTepuajbHO-TeXHHYECKOE 00ecneyeHue

MarepuanbHo-TeXHHUECKass 0a3a yHHUBEpPCUTETa COOTBETCTBYET  JEHCTBYIOIIMM
MPOTHBOMOXKAPHBIM TPaBHJIaM W HOpPMaM W OOECIIeYMBAET MPOBEACHUE BCEX BHUJIOB
TUCHUIUIMHAPHON ¥ MEXAUCHUUIIMHAPHON TMOATOTOBKH, MPAKTHUYECKOH M  HaydHO-
HCCIIEIOBATENbCKON paboThl 00yJaromMXcsl, IPETyCMOTPEHHBIX YUEOHBIM IIAHOM.

[lepeueHp MaTepUaNbHO-TEXHUYECKOTO 00eCeueH s BKIIIOYAET: JEKIIMOHHbIE yyeOHbIe
ayautopuu (00OpYJOBaHHBIE BHUICONPOCKIIMOHHBIM OO0OPYJOBaHUEM [UIS TPE3CHTAINH,
CpeACTBaMHU 3BYKOBOCIIPOM3BENIEHHs, HKPaHOM, M HMEIOIMMHU BbIXoJ B MHTepHer),
MOMEMICHUST I TPOBENEHHUS CEMHUHAPCKUX M MPAKTUYECKHX 3aHATHH (000pyHOBaHHBIE
yuyeOHOl MeOenbio), OMOMMOTeKy (MMeElolylo pabodne KOMIIBIOTEpHbIE MecTa JJis
0akamaBpOB, OCHAIIEHHBIE KOMIIBIOTEpAMH C JOCTYIOM K 0a3aM JaHHBIX W BBIXOJIOM B
WuTepHer), nmabopaToOpuH, OCHAIIEHHBIE COBPEMEHHBIM OOOpPYIOBAHUEM JIJIsl BBIIOJIHEHUS
HAYYHO-HMCCIIEIOBATENICKONH  paboOThl, KOMIBIOTEpHBIE Kiacchl. [IpM  HMCHOIB30BaHUU
AJIEKTPOHHBIX M3/aHUN YHUBEPCUTET 00€CIeUMBaET Ka)XJO0ro OO0ydYaromerocss BO BpeMs
CaMOCTOSITENTbHOW TIOATOTOBKHA pPa0OYMM MECTOM B KOMITBIOTEPHOM KJIACCE C BBIXOJOM B
WHTEepHET B COOTBETCTBUH C TPYIOEMKOCTHIO M3y4aeMBbIX TUCIUILINH.

MarepuanpHo-Texundeckoe obOecriedenne OOIl OakamaBpuara 10 HAIpPaBJICHHUIO
noarotoBku 18.03.01 - Xwumwuueckas TexHonorus, npoduiab — TeXHONOTHs 3alIUTHI OT
KOPPO3HH, BKITFOYALT:

5.1.1. OGopyznoBaHue, HEOOXOMMOE B 00pa30BaTeILHOM ITpoIecce

[Motenmmocrar IPC-ProMF, Bpamatomuiicss auckoBwiid amektpona B3O/[-06, BomsHbIe
6anu JIb-12, tepmoctar LOIP LB 200, marautHeie memanku MSH-300, mexaHudeckas
Memanka RZR- 2021, marautnas memanka MR HEI-STANDART, cnextpodoromerp CD-
2000, mopratuBHbie pH- merpsl pH-410, monomerp AHMOH 4111, ommerp BUTOK,
nedexrockon akyctudeckuir MUYCK- 1.0, mummdoBampHO-TIONUpOBANBHBIA cTaHOK MP-2,



ctaHok qis 3ampeccoBkn XQ-2B, wmmkporBepaomep I[IMT-3M, wmeramnorpaduyeckuii
mukpockonn METAM PB-21/22, cymmunensiit mkad [C-80-01 CITY (mo 350 °C), mydenpHas
neuyb SNOL 7,2/900, ranpBannyeckas ycranoBka PGG 10/3-B-1,5, npodunomerp Mitutoyo
Surftest SJ-310, koppo3umerp Bbicokoro pasperienus MS1500E Handheld ER Corrosion
Data Logger, maGopatopHas kaOwHa IJIsi TOPOIIKOBOTO OKpAIIMBAaHUS C IHCTOJIETOM-
pacusumutenieM CTAPT-50, poranmnonnsiii abpazuomerp Taber Elcometer 5135, Gieckomep
Elcometer 480, tutpatop morenuumomerpuueckmii ATII-02, Tommmuuomep Elcometer 456,
ananutnueckue Becbl CE224-C, amamutnueckne Becbl GR-200, aHamuTuyeckue BeCHI
OHAUS DV 215CD, texuunueckue Bechl Ek 6001, anresumerp mmdpoBoii PosiTest ATM
20mMM, yHHBepcalbHas HCIbITaTeNIbHAs JABYXKOJIOHHas MamuHa Shimadzu AGS-X0,
nonomerp AHMOH 4102, mnorenmmocratel [IPC, muctwmmsaropsr  [132-4-02-«OMO»,
my¢enpHas neub SNOL 7,2/1100, uctounnku nutanuss AKUII-1122.

6.1.2.YueOHO-HATISITHBIC TTOCOOHSI

KoMIIekTsl mpe3eHTanuii K JEeKIHOHHBIM Kypcam; HaOOpbl 00pa3ioB pa3IMYHBIX
MaTepHaloB U IIOKPHITUH.

6.1.3.KoMnbroTepbl, ”HPOPMALMOHHO-TEIEKOMMYHHUKALMOHHBIE CETH, allllapaTHO-
IPOTrpaMMHBIE U ayIMOBU3YyallbHbIE CPEJICTBA

[TepcoHasibHBIC KOMITBIOTEPHI, YKOMIUIEKTOBaHHBIC mpourpeiBateasimu CD u DVD,
IpPUHTEpAaMU M NPOrpaMMHBIMU  CPEICTBAMHU; IPOEKTOPBI; 3KpaHbl; ayAUTOPHUS CO
CTaLlMOHAPHBIMM KOMILJIEKCAMU OTOOpakeHuss HHGpOpMaAlMM C JIF0OOro 3JIEKTPOHHOIO
Hocurens; WEB-kamepsl; mugpoBas kamepa K ONTHUECKOMY MHUKPOCKOMY; LU(pPOBOH
¢doTroanmnapar; KONUPOBaIbHbIE allllapaThl; JJOKaJIbHAas CETh C BBIX0JI0M B MIHTEpHET.

6.1.4.1leuatHbie W DSIEKTPOHHBIE OOpa3oBaTeNbHBIE M WH(OPMALMOHHBIE PECYpPChI

HNHdpopmannoHHO-METOIM4YECKHEe MaTepHuaibl: ydeOHble TOCOOUS 10 IUCIUITIIMHAM

BapUaTUBHOW YACTH NPOTrPaMMBbl; METOAWYECKHE PEKOMEHIAIMU K IMPaKTHUYECKUM
3aHATHUAM; Pa3aTOYHBIM MaTepUal K JISKIMOHHBIM KypcaM; yueOHbIe (PHIbMBI MO MPoLeccaM
TEXHOJIOTUH; 3JIEKTPOHHBbIE YyueOHble H3JaHUsA 10 JAMCLUUIUIMHAM BapUaTUBHOW 4YacTw,
HAy4YHO-TIOMYJISIPHBIE 3JIEKTPOHHBIE U3/1aHUS.

DneKTpoHHbIE 00pa3oBaTeNbHbIE pecypchl: KadeapanbHble OMOIMOTEKH 3JIEKTPOHHBIX
W3/laHUM 1O JUMCUUIUIMHAM BapUaTHUBHOW YacTH; 3JIEKTPOHHBIE MPE3EHTALMU K pazjienam
JIEKIIMOHHBIX KYpCOB; yue€OHO-METOJUYECKue pa3padoTKU Kadeapbl B JIEKTPOHHOM BUJIE;
yueOHbIe (QUITBMBI K pa3jienaM JUCIUIUINH.

VYHuBepcuteT odecrieyeH HEOOXOIUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO MPOTrPaMMHOTO
oOecniedyeHus (cocTaB oIpeaenseTcs B paboO4yMX MporpaMmax TUCHUIUIMH (Monynied) u
MOJIIEXKUT €KETr0JHOMY OOHOBJICHHIO).

OObyuaromumes obecrieyeH A0CTyn (yIaleHHbIH JOCTYI), B TOM 4YHCIIE B Cily4yae
INPUMEHEHHs DJIEKTPOHHOTO OOy4YeHMsI, AUCTAaHIMOHHBIX 00pa30BaTElIbHbIX TEXHOJOTHMH, K
COBpEMEHHBIM TNpOo(eCCHOHATBHBIM 0a3aM JaHHBIX U HH(OPMALMOHHBIM CIIPABOYHBIM
CHCTEMaM, COCTaB KOTOPBIX OIpeaesseTcs B pabounx mporpammax JUCHMILIUH (MOAYJEH) U
MOJUIEXKUT €KET0JHOMY OOHOBIICHHIO.

6.2.Y4ebHo-MeToIuecKoe o0ecrieyeHne

Jliia peanu3anuy OCHOBHOM 00pa30BaTeIbHONW MPOrpaMMbl MOATOTOBKH MO IpOorpamme
OakanmaBpuaTa IO HANpaBICHUIO «XHUMHYECKas TEXHOJOrHs», mnpopuinb «TexHomorus
3aIUTHl OT KOPPO3UH» HMCIONB3YIOTCS (DOHIBI y4eOHOM, y4eOHO-METOIUYECKON, HAyIHOM,
NEPUOINYECKONl  HaydyHO-TEXHUYECKOH nuteparypbl  MH(popManmoHHO-OMOINOTEYHOTO
uentpa (UBL) PXTY wum. JI. U. MenneneeBa u kadenp, ydacTBYIOIIUX B pean3allu
IPOTrpaMMBl.

Nudopmannonno-6udmunoreynsiit nentp PXTY um. JI. 1. MenneneeBa obecrieunBaet
MHOOPMALIMOHHYIO TOJJIEP)KKY pealu3allud IporpamMMbl, COACWCTBYET MOJrOTOBKE
BBICOKOKBIM(DUIIMPOBAHHBIX CIIELUAINCTOB, COBEPIIEHCTBOBAHUIO Y4YeOHOro Tpoliecca,
HAay4YHO- HCCIIEJIOBATEIbCKOM PabOTHl, CIIOCOOCTBYET Ppa3BUTUIO MPO(ecCHOHANTBHOM
KYJIbTYpPbl OYJYIIETO CHEUAINCTA.

WBL] ynuBepcurera obecreunBaeT OOYyYalOMIMXCS OCHOBHOH y4eOHOMW, yuyeOHO-
METOJIMYECKOM U HAyYHOM JUTEepaTypoil, HEOOXOIUMOM ISl peanu3alii U KaueCTBEHHOTO
OCBOCGHHS OOy4arolMMHUCS IO Mporpamme OakanaBpuara o0Opa3oBaTeIbLHOrO Mpolecca I0
BCEM JucUUIUIMHAM, mnpakTukamM U [MA ocHOBHOM 00pa3oBaTeNbHOM  MPOrpaMMBbI
noJroToBkH OakanaBpoB no HampasiaeHuo 18.03.01 «Xumuueckasi TEXHOIOTUs», POPUIL —
«TexXHOIOrus 3alUTHI OT KOPPO3UM».

Oo6muit 06pem MHOTOOTpacneBoro ¢ouna MBI cocraBnser 1 715452 sk3.



®onn yueOHONH W y4eOHO-METOJUYECKON JIMTEpaTypbl YKOMIUICKTOBAH MEYaTHBIMH
U3aHusIMU U3 pacyera He MeHee 50 SK3EeMIUISIPOB KaKIOTO0 M3 HU3JaHUN OCHOBHOM
TUTEPATyphl, IEPEUUCICHHON B pabounx mporpaMmax AUCIUILINH (MOIYyIel), MPaKTUK U HEe
MEHee 25 9K3eMIUIIPOB JOMOTHUTEIbHON JuTepaTypbl Ha 100 oOydarommxcs.

Kaxxnprit oOywaromuiics Mo OCHOBHOM 00pa3oBaTeIbHOW TporpamMme oOecrieueH He
MEHEE YeM OJIHUM Y4eOHBIM U OJTHUM y4EOHO-METOTUICCKUM TICUATHBIM W/WITH SJIEKTPOHHBIM
W3IaHUEM 10 KaXJOH JUCHUIUIMHE MNpo(ecCHOHANBHOTO IWKJIA, BXOJSIICH B
00pa30BaTeNbHYI0 POrpamMmy.

®donx monosHUTENBbHON JuTeparypsl MBIl BkItodaeT moMuMO y4eOHOW JIUTEpaTyphl
odunHansHbie, CHPaBOYHO-OHOIMOrpaduyecKkue, CreluaTn3upPOBaHHbIC OTCUSCTBECHHBIC U
3apyOexKHbIe TepUoANYECKre U MHPOPMAIIMOHHBIE U3/1aHuUs.

NudopManinoHHO-OMOIMOTEUHBIN TIEHTP O0O0ECIeUYnBaCT CaMOCTOSTEIBHYI0 pPaboTy
MarvcTpOB B YHTAIBHBIX 3aJlaX, MPEAOCTABIISIS MIUPOKUI BBIOOP JIMTEPATYPHI TIO aKTyaTbHBIM
HaIpaBJIEHUsIM, a TaKXke 00ecreunBaeT JOCTYN K COBPEMEHHBIM MPOQecCHOHATbHBIM Oa3am
JTaHHBIX, TH()OPMAIIMOHHBIM, CIIPABOYHBIM U IIOMCKOBBIM CHCTEMAaM.

Kaxxnprit o0yvaronuiicss ooecnedeH cCBOOOIHBIM JOCTYIIOM U3 JIF0O0H TOYKH, B KOTOPOM
uMeeTcs JocTyn K cetu HMHTepHeT, Kk OnekTpoHHO-OmOmMorednsiM cuctemam (ObC) wu
anekTpoHHOU Ombnuoreke (Ob) YHuUBepcuTeTa, KOTOpBIE COIEPKAT pa3ilyuHble U3TAHUS 110
OCHOBHBIM  M3y4aeMbIM JIMCUMUIUIMHAM ©  CPOPMUPOBAHBI IO  COIVIACOBAHHUIO C
paBoobIagaTensiMu yueOHOU U yueOHO-METONYECKON JTUTePaTyPHI.

B PXTY peanuzoBana TeXHOJOTHs DJIEKTPOHHON JOCTaBKHJOKYMEHTOB. DJIEKTPOHHBIE
UH(OPMALIMOHHBIE PECYPCHI, npodeccuonansupie  bJ[ uW  copaBoYHBIE  CHUCTEMBI,

nocrymabie oias3oBatessiv PXTY um. JI.U. Menneneesa 82020 roxy:

Ne DNeKTPOHHBIH PexBu3uThl noroBopa (HoMep, naTa XapakTepucTrka oubmmoteyHoro GoHma,
pecypc 3aKJIIOUCHHUS, CPOK JCHCTBH), JOCTYI K KOTOPOMY IPEI0CTaBIIsACTCS
ccpuika Ha cailt 9BC, cymma JIOTOBOPOM
JI0rOBOPA, KOJIUYECTBO KIIFOUCH
IIpuHaIEKHOCTD - CTOPOHHSA
ONEeKTPOHHO- PekBusuTh! foropopa - 000 Komnexnuu: «Xumus» - nu3a-sa HOT,
OoubnnoreyHas «M3natensctBo «JlaHby, qorosop | «XHMHs» - n3ji-Ba Jlaboparopus 3HaHUI,
cucrema (ObC) No 33.03-P-2.0-1775/2-10 «Xumus» - nu3a-sa «JIAHb», «Xumusan»-
«JIAHb» or 26.09.2019r. KHUTY (Kazanckuii HaljuOHAJIbHbIH

Cymma norosopa — 642 083-68

Cpoxk nelictBust ¢ «26» ceHTsI0ps
2019r. no «25» centa6ps 2020r.

Ccruika Ha caiit ObC —
http://e.lanbook.com

KonnyectBo Kitoueit - 1OCTyI JA71st
3apETUCTPUPOBAHHBIX
nojb3oBateiiel PXTY ¢ moboro
KOMITbIOTEpA.

JlonmoTHUTEIbHBIN
Horosop Ne 33.03-P-3.1-
2217/2020 o1 02.03.2020 .

Cymma norosopa- 30 994-52

Cpok nericTBus
¢ «02» mapra 2020 1.

HCCIIEA0BATEIbCKUN TEXHOJIOTHYECKUI
YHHUBEPCUTET), «XUMUA» - U31-Ba
OUBMATIIUNT», «npopmaTukay» - u3 -
Ba «JIAHb», «HpopmaTukan-
HanmonanbHelid OTKpBITEI Y HUBEPCUTET
«HHTYUT», « AHXKEHEPHO-TEXHUYECKUE
Hayku"-uzn-sa «JIAHb», «Teopetnueckas
MexaHukay»-n3na-sa «JIAHby», Dxonomuka
1 MEHEJDKMEHT»- n3a-Ba Jlamkos n K., a
TaK)Ke OTICJIbHBIC U3IAHKS B
COOTBETCTBUU C J[oroBopom.



http://e.lanbook.com/

1o «25» centsaops 2020 r.
Ccpuika Ha caiit ObC —
http://e.lanbook.com

KonuuecTBo xitoueit - qoctyn ass
3apETHCTPUPOBAHHBIX
noas3oBarenei PXTY ¢ moboro
KOMITBIOTEpA.

[IpunanyiesxxHOCTD —

DJIEKTPOHHO - cooctBenHas PXTY. DJEeKTPOHHBIE BEPCUH YUeOHBIX U
OubIMoTeYHAs Hay4YHbIX U3gaHui aBTopoB PXTY no
cucrema UBI] Ccbuika Ha cait ObC — Bcem OOIL.
PXTY um. http://lib.muctr.ru/
J.N.Menneneesa
(ma 6a3ze AUBC Joctyn i noas3oBarenen
«Upbucy) PXTY c moboro kommsroTepa.
HNudopmanmonHo- | [IpuHannexHOCTh CTOPOHHSIS. DrexTpoHHas 6uOIOTEKa HOPMATHUBHO-
CIPaBOYHAsI TexHUueckux usganuil. Copepxxur 6osee
cucreMa PexBusute koHTpakta — OO0 40000 HaMOHAJIBHBIX CTAH/IAPTOB U JIP.
«TEXOKCIHEPT» | «MHO®OPMIIPOEKT», xontpakr | HT/I
«Hopwmpr, mpaBuia, | Ne 189-2647A/2019
CTaHIapPThI Ot 09.01.2020 .
Poccun». Cymma norosopa — 601110-00

C «01» suBaps.2020 r.

o «31» nexadbps 2020 r.

Ccbuika Ha caiit 9bC —

http://reforma.kodeks.ru/reforma/

KonnuecTBo kiroueit — 5

JIMLEH3UH + JIOKaJIbHBIN TOCTYII €

koMnbroTepos MBI,
DneKTpoHHas [IpuHanIexHOCTh — CTOPOHHSIS
O6ubanoTeka PexBusutel norosopa — ®I'BY B OB/l nocTymHs1 SIIEKTPOHHEIC Bepert

muccepranuii (Ob/]
PI'B).

PI'b, dorosop Ne 33.03-P-3.1-
2173/2020
Cymma norosopa - 398 840-00

C «16» mapra 2020 .
no «15 »mapra 2021 1.

Ccpika Ha caiit ObC —
http://diss.rsl.ru/

Kommnuectso ximroueit — 10
nuueHs3uil + pacnevarka B MBI

nuccepranui Poccuiickoi
[NocynapcTBeHHOM OMOIMOTEKH:

¢ 1998 roma — 1o crenuaIbHOCTAM:
"OxoHomuueckue Hayku'", "FOpuanueckue
Haykn'", "[lenarornueckue Hayku'" u
"Ilcuxonoruyeckue Hayku'";

¢ 2004 roma - mo BceM CIIEIIUATBHOCTSIM,
KpOMe MEIHIIMHBI U (hapMaIinu;

¢ 2007 roma - mo BCeM CIICIHATLHOCTM,
BKJTFOYasi pabOTHI TI0 MEAUIIMHE U

bapmaryu.



http://e.lanbook.com/
http://lib.muctr.ru/
http://reforma.kodeks.ru/reforma/
http://diss.rsl.ru/

[TpuHaI€KHOCTH CTOPOHHSIS,

b/l BUHUTU PAH | PexBusutsl norosopa- BUHUTH | Kpynnueiimas B Poccun 0a3 qaHHBIX 10
PAH €CTECTBEHHBIM, TOUHBIM U TEXHHYSCKUM
Horosop Ne 33.03-P-3.1- Haykam. Bxitouaetr matepuansl PXK
2047/2019 or 25 despans 2020 r. | (PedeparuBnoro xxypHana) BUHUTU ¢

1981 r. O6mmit 066em B/ - Gomee 28
CymmMma norosopa - 100 000-00 MJIH. JIOKYMEHTOB
C «25 » dpespana 2020 1.
o «24 » ¢espans 2021 r.
Ccpuika Ha caiT-
http://www.viniti.ru/
KonuuectBo kimroueit —
JIOKAJIBHBIN TOCTYIT JJ1s1
nonp3oBatenei PXTY B UBI]
PXTY.

Hayuno- IIpuHaUIeKHOCTE — CTOPOHHSA Hayunas snexktpoHHast Oubamoreka
AJICKTPOHHAS PexBu3uTHI OTOBOpA — eLIBRARY.RU - sTo kpynHe#mmit
oubnmoreka 00O Hayynas 3neKkTpoHHas poccuiickuii ”HPOPMALIMOHHO-
«eLibrary.ruy. oubnmoreka, aHAJMTUYECKHUI MOopTall B 00JaCTH HAYKH,

noroop Ne 33.03-P-3.1 TEXHOJIOTHH, MECTUITMHBI M 00pa30BaHUs,
2087/2019 coJieprKaIuii peeparhbl ¥ IMOJTHBIC TEKCThI

Cymma norosopa — 1100017-00

C «01» saBapst 2020 1.
o «31» gexadps 2020 r.

CcpUIKa Ha calT —
http://elibrary.ru

KonnuectBo kiroueit — 1octyn
Jutst op3oBareneir PXTY 1o ip-
ajgpecaM HEOTPaHUYEH.

Oosee 29 MJIH Hay4HBIX CTaTeH U
yOJIMKAIUi, B TOM YHCJIC AJIEKTPOHHBIC
Bepcuu 6osee 5600 poccuiickux Hay4HO-
TEXHUYECKHX JKYPHAJIOB

CrnpaBouHo-
IIpaBOBasl CUCTEMA
«KoHcynpTanT+H,

[TpuHaANIEKHOCTH CTOPOHHSIS-
Horosop Ne 174-2473A/2019
or 26.12.2019 .

Cymma norosopa - 927 029-80

C «01» ssaBapst 2020 1.
o «31» nexadbps 2020 T.

CchLIKa HA CalT-
http://www.consultant.ru/

KomnuectBo xiroyeit — 50
[IOJIb30BATEILCKUX JULEH3UM I10
ip-agpecam.

CripaBouHO-TIpaBOBasi cUCTEMA 10
3aKOHOJATeNbCTBY Poccuiickon
denepanuu.



http://www.viniti.ru/
http://elibrary.ru/
http://www.consultant.ru/

CnopaBoyHo-
MpaBoOBasi CUCTEMA
“I"apanT»

[TpuHaIeKHOCTD CTOPOHHSS
HoroBop Nel66-2352A/2019
or 23.12.2019 .

Cymma norosopa - 603 949-84

C «01» ssaBaps 2020 r.
o «31» nexadps 2020 r.

CcrpUika Ha caiiT —
http://www.garant.ru/

KonmuectBo xiroueii — 50
OJIL30BATEIbCKUX JIMIICH3UI 110
ip-agpecam.

I"apanT — cripaBOYHO-IIpaBOBas CUCTEMA
110 3aKOHOAATeNbCTBY Poccniickoit
denepanuu.

9. DNEeKTPOHHO- [TpuHaaIeKHOCT CTOPOHHSIS- DneKkTpoHHas OMbIMOTEKa BKIHOYAET
O6ubnnoreyHas «DJIEKTPOHHOE U3/1aTEIbCTBO 6osiee 5000 HauMeHOBaHUH y4EOHUKOB U
cucremMa FOPAWT» y4eOHBIX TTOCOOUH TI0 BCEM OTPaciisiM
HU31aTeIbCTBA Jlorosop Ne 33.03-P-3.1-220/2020 | 3HaHwmii 11 BceX ypOBHEH
"FOPAUT" or 16.03.2020 r. poeCCHOHATLHOTO 00pa30BaHUS OT

BEAYIIMX HAYyYHBIX IIKOJ C COOIIOACHUEM

Cymma norosopa - 324 000-00 TpedoBanuii HOBbIX PI'OCoB.
C «16» mapta 2020 r.

o «15» mapra 2021 .
Ccpuika Ha caiiT —

https://biblio-online.ru/
KonnyectBo kitoueit - qoctym ams
3aperUCTPUPOBAHHBIX
nosns3oBarenei PXTY ¢ aroboro
KOMIIbIOTEpA.

10. ONEeKTPOHHO- [IpuHaUIeKHOCTD CTOPOHHSA- KomMmmuiekT u3ganuii, BXoAAMMX B 6a3y
O6ubnuoreyHas 00O «ITonurexpecype» JaHHBIX «DJEKTPOHHAs OuOIHOTEeKa
cucTema JloroBop Ne 33.03-P-3.1-218/2020 | texumueckoro BY3ay.

«KoHcynpTanT Ot «16» mapra 2020 r.
CTY/IEHTa»

Cymma norosopa-36 500-00

C «17 » mapra 2020 1.
mo « 16» mapra 2021 r

CchUika Ha caiiT —
http://www.studentlibrary.ru

KomaecTBo Kitrodel - J0CTYIT JIs
3aperuCcTPUPOBAHHBIX
nons3oBareiieii PXTY ¢ aro6oro
KOMITBIOTEpA.



http://www.garant.ru/
https://biblio-online.ru/
http://www.studentlibrary.ru/

11.

DJIEKTPOHHO-
OubmnoTeyHas
cucreMa
«ZNANIUM.COM
»

[IpuHaIEXHOCTH CTOPOHHSIS-
000 «(3HAHUYM»,

Jorosop Ne 4309 »6¢ 33.03-P-3.1-
2215/2020

ot «20» mapta 2020 r.

CymmMma norosopa-30 000-00

C «20» mapra 2020 r.
no «19 » mapra 2021r

CcpUika Ha caiiT —
https://znanium.com/

KonnuecTBo kitoueit - qocTyn s
3apEeruCTPUPOBAHHBIX
noJp3oBateiied PXTY ¢ moboro
KOMITbIOTEpA.

Komnexuus u3panuii yaeOHHUKOB 1
y4eOHBIX TOCOOUHI 1O pa3IMYHBIM
OTpacJIsiM 3HAHUU [ BCEX YPOBHEM
npodeccrnoHaIbHOTO 00pa30BaHHUS.

Nudopmanmronno-
aHaJINTHYECKast
cucTeMa Science
Index

[TpuHaAIEKHOCT CTOPOHHSIS-
00O «HayuHas sneKTpoHHas
OoubIroTeKa»

Jlorosop Ne SI0-364/19 33.03-P-
3.1-2103/2019

ot «17»deBpansa 2020 r.

Cymma norosopa-90 000-00
Cpok naeitctBus

c «17» dpespans 2020 r.

o «16» despanst 2021 r.

CchUIKa Ha caiiT —
http://elibrary.ru

KonnuecTtBo knrouei —
JIOKAJIbHBIN TOCTYII JJIs
coTpyaHukoB MbBI]

JlvcTaHimoHHas moiJiepxKKa
MyOTMKAIMOHHON aKTUBHOCTH
MpenoiaBaTesiel yHUBEpCUTETA

BecnnatHble apXuBHBIE KOJUIEKIUH, TPHOOpeTeHHble MUHOOPHAYKH [UIS BY30B.

Apxus Usznarensctea American Association for the Advancement of Science.ITaker «Science Classic» 1880-1996

Apxus UznarensctBa Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus n3narensctsa MHcTUTYTA Duzuku (Benukobopuranus). [aker «Historical Archive 1874-1999» ¢ nepsoro

BBIIIYCKA KaXJI0r0 »KypHazia mo 1999, 1874-1999

Apxus n3narensctsa Nature Publishing Group. ITaker «Nature» ¢ mepBoro BbIycka repsoro Homepa 1o 2010,

1869-2010

Apxus n3narensctsa Oxford University Press. ITaket «Archive Complete» ¢ mepBoro BelIyCKa KaKIOr0 KypHaIa

no 1995, 1849-1995

Apxus uznarensctsa Sage. [Taker «2010 SAGE Deep Backfile Package» ¢ mepBoro Belllycka KayKI0ro yKypHajia

no 1998, 1890-1998

Apxus uznarensctsa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro Bellycka KakJ0ro )KypHaja 10

1996, 1798-1997

Apxus m3narensctea Cambridge University Press. [Taker «Cambridge Journals Digital Archive (CJDA)» ¢

IIEPBOTO BBITYCKA Ka)K10ro sxypHaia no 2011, 1827-2011

Apxus xypHaiioB Koposnesckoro xumuueckoro oomectsa(RSC). 1841-2007



https://znanium.com/
http://elibrary.ru/
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/1391849
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/4752274

ApPXUB KOJUIEKIIUH KYPHATIOB AMEpUKAaHCKOro reodusnueckoro corosa (AGU), nmpenocrasiasgemMblil U30aTEILCTBOM
Wiley Subscription Services, Inc. 1896-1996

becrinarhble odunmanbHble OTKPBITHIE pecypcebl HTepHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6benunser 6onee 10000 HaydHBIX KYpHAJIOB MO Pa3IMYHBIM OTPACIISIM 3HAHUH (OKOJIO
2 MIJITMOHOB cTaTeil) u3l34 cTpan mupa.
2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pasmemeno 6onee 3000 KHUT MO pa3IMYHBIM OTPAC/ISIM 3HAHUM, TPEIOCTaBICHHBIX 122
HAYYHBIMH U3]1aTCIILCTBAMH.
3. BioMed Central https://www.biomedcentral.com/

baza nannbix Brirouaer 6osee 300 peneH3upyeMbIX KYpHAIOB 110 OMOMEIHUIIMHE, MEIUIIMHE U
€CTEeCTBEHHBIM HayKaM. Bce craThy, pa3MeleHHbIC B 0a3e, HAXOATCS B CBOOOTHOM JIOCTYTIC.
4. DnexTpoHHBIN pecype arXiv https://arxiv.org/

Kpynuelimmm GecruiaTHbIM apXuB 3JIEKTPOHHBIX HAYYHBIX MyOJIMKalui 1O pasnenaM (U3HKH,
MaTeMaTHKH, HMH()OpPMATHKH, MEXaHUKH, acTpOHOMHUU U Ouosoruu. Mmeercs mnoapoOHBbIM
TEMAaTHYECKUH KaTaJor ¥ BO3MOYKHOCTb IIOMCKA CTATEN 110 MHOYKECTBY KPUTEPHEB.

5. Komneknus xypuanos MDPI AG http://www.mdpi.com/

MHOroAUCUUIUIMHAPHBIA U(PPOBOI  M3MATENbCKUIl pecypc, sBisSeTcs MiIatGopMoi ans
pelEH3UPYEMBIX HAy4YHBIX KYPHAJIOB OTKPBITOTO nocTyma, uznatomuxcsi MDPI AG (bazens,
HIBetinapus). U3natenbctBo BhiyckaeT Oosiee 120 pazHOOOpa3HBIX 3IEKTPOHHBIX KYPHAJIOB,
HaXOJSIIUXCS B OTKPBITOM JIOCTYTIC.

6. M3matenscTBO ¢ OTKPBITHIM gocTymnom InTech http://www.intechopen.com/

[lepBoe u kpymHE#IIee B MUPE U3ATEIbCTBO, MyOIMKYIOINIEe KHUTH B OTKPBITOM

nocryte, okoisio 2500 HayuHbIx u3nanuid. OCHOBHAs TeMaTU4YeCKasi HAPaBJICHHOCTD -

(bu3nYecKre U TEXHUYECKUE HAYKH, TEXHOJIOTHH, MEJIMIIMHCKUE HAYKH, HAYKHU O JKU3HU.
7. ba3za nanHbIX XumMHueckux coenuHennit ChemSpider http://www.chemspider.com/

ChemSpider — sTo GecriatHass XuMHU4ecKasi 0a3a JaHHBIX, PEIOCTABIISAIONIAs OBICTPBIH AOCTYII
K Oonee yeM 28 MUJUIMOHAM CTPYKTYp, CBOICTB M COOTBETCTBEHHOW MH(popmauuu. Pecypc
npunHaaiexut KoponeBckomy xumudeckomy obmiectBy BenukoOpuranuu (Royal Society of
Chemistry).

8. Kommexmus xxypranoB PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — komiekuus *ypHajiaoB, B KOTOPbIX MyOJIMKYIOTCS OTYETHI O HOBBIX MCCIIEIOBAHUAX
B 00J1aCTH €CTECTBEHHBIX HAayK M MEIUIMHBL. Bce KypHallbl pa3MemieHsl B CBOOOTHOM JIOCTYIIE
(Open Access), Bce cTaThbll IPOXO/IAT CTPOrOe HAYUHOE PEIIEH3UPOBAHUE.

9. US Patent and Trademark Office (USPTQO) http://www.uspto.gov/

BenomcTBo o matentam u ToBapHbM 3HaKaMm CIIIA — USPTO — npenocrasnsier
CBOOOIHBIN TOCTYII K aMEPUKAHCKUM IaT€HTaM, OIyOJIMKOBaHHBIM ¢ 1976 1. o
HACTOSAIIEE BPEMSL.

10. Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TaTenTs! (JInbGO MaTeHTHBIE 3asBKH) OoJiee 50 HallMOHAIBHBIX U HECKOJIBKUX MEXTYHAPOIHBIX
MATeHTHBIX OI0PO, B TOM uHciie nociHble TekcThl nateHToB CHIA, Poccun, ®@pannun, SAnonun u
Aap.

11. ®enepanbHbIi HUHCTUTYT IIPOMBIIIITIEHHON COOCTBEHHOCTH (DUIIC)

http://www..fips.ru/wps/wcm/connect/content ru/ru

HNudopmannonnsie pecypest @UIC cBobogHOTO HOCTYNA:
-OnextpoHHble OroeTenu. M3obperenus. [lone3nsie Moaem.
-OTKpBITBIE pEECTPBl POCCUICKUX N300pETeHU U 3aBOK Ha U300PETEHHS.
-Pedepatsl poccuiickux mareHTHBIX 10KyMeHTOB 3a 1994-2016 rr.
-ITosHBIE TEKCTBI POCCUMCKUX MAaTEHTHBIX JOKYMEHTOB U3 OCIEIHEr0 OUIIMATIBHOTO
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OroJLIETEHS.

5.1. KonTpo/ib KauecTBa 0CBOEHHMSI MporpaMmmbl 0akajgaBpuara. QOueHoOYHbIE
CpeacTBa

KonTponp kadecTBa OCBOEHHMS MporpaMMbl OakallaBpuaTa BKJIIOYAaeT B ceOsl TEKyLIUit
KOHTPOJIb YCIIEBAEMOCTH, INPOMEKYTOUHYIO M HUTOrOBYIO (IFOCYAApCTBEHHYIO HUTOTOBYIO)
aTTeCTaluI0 00Y4arOIIUXCsl.

Texymuii KOHTPOJIb yCIIEBAEMOCTH O0O€CIeYMBaeT OIEHUBAHUE XOJa OCBOCHUS
TUCHUIUIMH M TPOXOXACHUS NPAKTHK, IPOMEXKYTOUHAs aTTecTalus OOydYaloluuxcs —
OLICHUBAHHME MPOMEKYTOUHBIX M OKOHYATENIBHBIX PE3YJIbTaTOB OOYyUEHHS MO IUCLUUIUIMHAM,
MIPOXOXKACHHS IIPAKTUK, BBIIIOJIHEHHS] HAYYHBIX UCCIIEI0BAHMIA.

HopmartuBHO-MeToIMUecKkoe obecnedeHnue  TEKYIIEro  KOHTPOJS  YCHEBaeMOCTH,
npomexxyrouHoi arrectauuu u ['MA oOywaromuxcs mo OOII GakanaBpuara OCyIIECTBISAETCS
B cooTBeTcTBUM ¢ DI'OC BO 1 0KaIbHBIMM HOPMATUBHBIMHU aKTAMH YHUBEPCUTETA.

Texywuii KOHmMpOab, NPOMENHCYMOUHASL ammecmayus U ammecmayuoHHble UCNbIMAHUL
UmMoe208oll (20cyoapcmeenHol umo2oeou) ammecmayuu eeinycknuxos OOII 6axanaspuama

Tekymmii KOHTPOJIb M NPOMEKYTOYHAS aTTeCTallds IO BCEM BHJAM Y4eOHOH
JEeSTeNIbHOCTH 00YYaIoIUXCsl OCYIIECTBIIACTCS B COOTBETCTBUU C TpeOoBaHusMuU [lonoxeHus
O PEHUTHHTOBO CHCTEeME OILIEHKM KadecTBa Yy4eOHOW paboTel cryneHToB B PXTY
um. JI.1. MenneneeBa, mpuHATOro pernieHueM YdeHoro coBera PXTY um. JI.M. Menneneera
ot 26.02.2020, npotokon Ne 8, BBemeHHOro B JeicTBUE mpukazom pekropa PXTY
uMm. JI.1. Menneneesa ot 20.03.2020 Ne 27 O/1.

Texymuii KOHTpOJIb YCIIEBAEMOCTH OOydaromuxcs OOecrneunBaeT OLIEHKY YpPOBHS
OCBOCHMSI JUCLUIUIMH, MPOXOXKACHHUS MpakTuK, BbimosHeHus BKP wu  npoBoautcs
npernoiaBaTesieM Ha JII000M 13 BUJOB yueOHBIX 3aHATHIA. [10 pe3ynpratam TEeKyIero KOHTPOJIs
YCIEBAEMOCTU TPU pa3a B CEMECTpP Uil BCEX KYpPCOB IO BCEM IUCUUILIMHAM IIPOBOJIUTCS
aTTecTaius o0yJaronuxcs.

[IpomexyTouHas arrecTalys NPOBOAUTCA B (oOpMe 3K3aMEHOB, 3aYETOB C OIICHKOW U
3a4eTOB U BCEX KYPCOB IO AWCHUIUIMHAM M TPAKTUKaM, MPEIYCMOTPEHHBIM Y4YeOHBIM
maHoM HanpasieHuss noaroroBku 18.03.01 !Xumuueckas texHonorus». Pesynbrartsl cnauu
3a4€TOB OLICHMBAIOTCS Ha «3aUTEHO», «HE 3aUTEHO»; 3a4E€TOB C OLICHKOW M 3K3aMEHOB — Ha
COTJINYHOY, «XOPOIIO», «YIAOBIETBOPUTEIHHOY, «HEYIOBIETBOPUTEIHHOY.

IIpn ocBoenun Hacrosmeir OOII OakanmaBpuara M3yd4eHHE YaCTH JUCHUIUIMH MOXKET
OBITh 3aMEHEHO Ha OHJIAMH-KYpCHI, IPU YCJIOBUH, YTO B pE3yJbTaTe OCBOEHHs OHJIAH-Kypca
dbopMuUpYIOTCA TE€ K€ KOMIIETEHLUMH (YacTH KOMIIETEHIMI), 4TO M B paMKax YKa3aHHbBIX
mucuuIuinH.  OHNAalH-Kype JOJDKeH ObITh BbIOpaH M peaiu30BaH B COOTBETCTBUU C
[TonoxxeHneM o0 3adere pe3yJbTaTOB OCBOEHHUS OTKPBITHIX OHJIAMH-KYPCOB, DPEATU3yeMbIX
oOpa3oBaTenbHbIMU opranuzanusmu, B PXTY um. JI.M. MenneneeBa, NpUHATOTO pelIeHUEM
VYuenoro cosera PXTY um. JI.U. Menneneera ot 27.03.2020, mpotokon Ne 9, BBeIeHHOTO B
neiicteue npukazoM pektopa PXTY um. JI.U. Menaeneesa ot 27.03.2020 Ne 29 O/1.

I'MA ocymectBiseTcs B COOTBETCTBUU C TpeOoBaHusAMH [lonoxeHuss o moOpsiake
MPOBE/ICHUSI TOCYAApCTBEHHOM HTOTOBOM aTTecTaluM 10 0O0pa3oBaTeIbHBIM IpOrpaMMam
BBICIIErO0 00pa3oBaHusi — TIporpamMmaMm OakajlaBpuaTa, MporpaMMaM —CIIEHUAIUTETa,
nporpammaM Maructparypsl B PXTVY um. JI.M. Menzaeneesa, IpUHATOrO peLICHUEM Y YEHOTO
coBera PXTY um. JI.1. Mengeneesa ot 30.10.2019, nmpotokon Ne 3, BB€ZIEHHOTO B JACHCTBHUE
npuka3zoM pekropa PXTY um. JI.M. MenneneeBa ot 14.11.2019 Ne 646A; IlonoxeHus o
BBIIIYCKHOM  KBaJIM(UKAMOHHOM pabore Uil oOydaromuxcss 1o 00pa3oBaTeIbHBIM
mporpaMMaM  BBICIIET0  OOpa3oBaHHMs — IporpaMmaM OakanaBpuara, HporpaMMam
crienuanuTeTa, nporpammaMm maructpatypsl B PXTY wum. .M. MenneneeBa, NpPUHATOTO
pemenneM YueHoro coera PXTY um. J[.U. MengeneeBa ot 30.10.2019, mpotokon Ne 3,
BBEJICHHOrO B jAeiicTtBue npuka3oMm pekropa PXTY um. J[.W. Menneneesa ot 14.11.2019 Ne
646A.

K I'MA nomyckaroTcs oOydaromuecs, He UMEIOIINe aKaJeMHUYEeCKON 3aI0JDKEHHOCTH U B
MOJTHOM oObeMe BhIMoyHUBIIME yueOHbI iaH nmo OOIl GakamaBpuaTa B COOTBETCTBHM C
®I'OC BO mo HanpaBnerunto moarotoBku 18.03.01 «Xummueckass TtexHomorusy. s
npoBenenuss [MMA B yHuBepcuTeTe  €XKEroHO  (OPMHUPYIOTCS — TOCYJapCTBEHHBIE
sk3ameHanonHbie komuccuu (I'DK) m anmemnsimuonnbie komuccuu. Tembl BKP orpaxaror
aKTyaJlbHbIE IPOOJIEMBI, CBA3aHHBIE ¢ HampaBieHueM noarotoku 18.03.01 «Xumuueckas



TEXHOJIOTUS». YHUBEPCUTET YTBEP)KIA€T IMEPEYCHb TEM BBIMTYCKHBIX KBAIU(PUKAIIMOHHBIX
pabot, mpeaaraeMpIx oO0yJaromuMes (1ajee — mepedeHb TeM), U TOBOAUT €ro J0 CBEACHUS
oOydaromuxcsi He TO3/IHee YeM 3a 6 MecsleB J0 AaThl Hayaia TOCyJapCTBEHHOW UTOTOBOMU
aTTeCTalUu.

Tema BKP nepconanbHO ISl KaxXI0T0 00y4aromerocs yTBepKIaeTcsi IpUKa3oM peKTopa
[0 YHUBEPCUTETY IN€pe] HadyajioM MPEIIUIUVIOMHOM MPAKTUKUA. JlaHHBIM IpHUKa3oM
yTBepkaaercs Takke pykoBonutens BKP. Ilepen naganom Beimonnenuss BKP oOyuaromuiics
COBMECTHO C PYKOBOJIUTEJIEM COCTABIIAET MHAMBUYAJIbHBIN IIJIaH MOATOTOBKH U BBIIOJHEHUS
BKP, npenycmarpuBaronuii 04epeHOCTb U CPOKH BBINOJIHEHUS OTAEJIBHBIX YacTe paboThI.
Tekct mnosicuutenbHOM 3anmucku BKP  mpoBepsiercs Ha Haiuyue  HENPaBOMEPHBIX
3aumcTBOBaHUU. IIpoBepka ocymecTBisercs B cooTBeTcTBMM € [lonmokeHwem o mnopsake
MIPOBEPKU BBIMYCKHBIX KBaJM(UKAIMOHHBIX pa0dOT M HayuyHbIX JOKIAZ0B 00 OCHOBHBIX
pe3ylbTaTax MOATOTOBICHHBIX HAyYHO-KBATH(PUKAIMOHHBIX paboT (auccepTammii) Ha 00beM
3aMMCTBOBAHHUS W HX pa3MEIICHHs B  JJEKTPOHHO-OMOmmoTeunor cucreme PXTY
nM. JI.1. Menneneesa, npuHATEIM pemieHreM YdeHoro cosera PXTY um. .M. Menneneena
oT 30.10.2019, mporokonm Ne 3, BBeACHHbBIM B JelcTBUE TpukazoM pektopa PXTY
uMm. JI.1. MenneneeBa ot 14.11.2019 Ne 646A.

3amuta BKP npoBoautcst Ha oTKpbIThIX 3acenanusx ['DOK ¢ yyactuem He MeHee IBYX
TpeTteit ee cocrasa. I'paduk 3amutel BKP cocraBnsieTcs mo coriacoBaHuIo ¢ 00y4aronuMICs |
JOBOJUTCS IO CBEACHUS oOydaroluxcs He mo3aHee, yeM 3a 30 aHeit g0 Hayana padotsl ['OK.
Pesynbrater padotel DK omnpenensroTcst OlleHKaMH «OTIUYHOY, «XOPOILIOY,
«YIOBIIETBOPUTEIILHO», «HEY/IOBICTBOPUTEIHLHO» U OOBABIAIOTCS B TOT K€ JIEHb IOCIe
oopMIICHHS B YCTaHOBIICHHOM TOPSJIKE MPOTOKOJIOB 3acenaHuii komuccuit. [1o okoHYaHUM
pabotsl pencenarens ' DK cocraBiseT oTueT o mpojenanHoi pabore.

Jisa oOyuaromuxcss U3 4Hclia WUHBAJIUAOB M JIUI[ C OIPAaHUYCHHBIMU BO3MOXHOCTSMU
3nopoBbsi ['MA mpoBomuTCS € y4eTOM OCOOEHHOCTEH HMX TMCHUXO(PU3UYECKOTO pPa3BHUTHS,
WHJIMBHUIYaJIbHBIX BO3MOXKHOCTEH U COCTOSIHUS 3JOPOBbSL.

[lepedyeHb OLIEGHOYHBIX CPEJICTB BKJIIOYAIOT: KOHTPOJIbHBIE BOMPOCH! M TUIIOBBIC 33/JaHUS
JUIS TPAKTUYECKUX 3aHATUH, KOHTPOJIBHBIX paboT, 3a4eTOB M SK3aMEHOB, MPUMEPHYIO
TeMaTuky pedepaToB, KypCOBBIX PabOT; WHBIC (HOPMBI KOHTPOJISI, IMO3BOJISIONINE OICHUTH
CTerneHb CPOPMUPOBAHHOCTH KOMITETEHIINI o0y4aromuxcs. OIeHOYHbIe CPEICTBA BHITTOTHEHBI
B BHJIC OT/CJIBHBIX JIOKYMEHTOB, SIBIISIOIIMUXCS HEOTheMiieMol yacTeio nannoi OOII.

locynmapcTBeHHass WUTOrOBasi arTecTalusi OOYYaloIIErocs SBISIETCS O00s3aTENbHON U
OCYIIIECTBISIETCS MOCIE OCBOCHUS TPOrpaMMBbl OakaaBprara B OJTHOM O0BeMe.

locynmapctBeHHass ~ uToroBas ~ arTecTalus  BKJIIOYAET  3alIUTy  BBITYCKHOM
KBaTM(UKAIIMOHHOW paboThl, BKIIOYAs MOATOTOBKY K MPOIENype 3allUThl U MPOLEIypPY
3aIlUTHI,

6.Pado4ne nporpaMmmbl AUCHHUILINH, IpakTUK 1 'HA

Paboune nporpamMmmbl AUCIUTUINH, TpakTHK U [ UA

1. NHOCTpaHHBIN SI3bIK
dunocodus
Hcropus
dusnyeckas KyJbTypa U CIIOPT
Marematunka
WNudopmaruka
®dusnka
OO6m1ast 1 HEOpTaHUYECKasT XUMHS
Opranuyeckast XuMust

©CoNo~WN

10. dusnueckas XuMus

11. Konnongaas xumus

12. AHanuTnyeckast XUMHS

13. WNnxenepnas rpaduka

14. [IpukiagHas Mexanuka

15. DNEeKTPOTEXHHUKA U TPOMBIIIUICHHAS DJIEKTPOHHUKA

16. Be3omacHoCTh KU3HEAEATETLHOCTH

17. [Tporeccrl n anmapaTsl XUMHUYECKON TEXHOJIOTHH

18. OOmast XuMHU4YecKass TEXHOJIOTHS

19. Cuctembl ypaBJIeHUs] XHMUKO-TEXHOJIOTHYECKUMU TPOIECCaMu



20. OCHOBBI 5KOHOMHKH ¥ YIIPABJICHHS TTPOU3BOICTBOM

21. IIpaBoBeneHue
22. Dkomorust
23. Haueprarenbnas reomerpust
24.  OcCHOBBI KBAaHTOBOW XUMHUHU aHTUKOPPO3UOHHBIX MaTEPHAJIOB
25. Teopus BEPOSITHOCTEH H MaTeMaTHYeCKas
CTaTUCTHKA  BTEXHOJIOTMH 3aIUTHI OT KOPPO3UHU
26. JIaboparopHbie pabOThI IO OPraHUYECKONH XUMUN
27.  OpraHuyeckas XMMUS B TEXHOJIOTHH 3alUThI OT KOPPO3UU
28. Musnepainorusi u Kpucrawiorpadpus
29. [TlpoekTupoBaHHe AeTalell MAIIMH U alapaToB B TEXHOJIOTUHU 3alIUTHI OT
KOPpO3HH
30. JIaboparopHbie paboThI 0 (PU3NIECKON XUMUU KOPPO3HUOHHBIX MPOIIECCOB
31. HWHCTpyMEHTAJIbHBIC METOIbI XMMHUYECKOTO aHalin3a B
TEXHOJIOTHH 3aIUThI OT KOPPO3HU
32. JlaGopaTopHbIii MPAaKTUKyM  TI0 mnpoieccaMm amnrmnapaTram
XHUMHUYECKONTEXHOJIOTHU
33. [TpoekTupoBaHue MPOIECCOB U aNMapaTOB XUMUYECKOW TEXHOJIOTUU

34. MopnenupoBaHue XUMUKO-TEXHOJIOTHIECKUX MTPOIIECCOB B TEXHOJIOTUH
3aIUTHI OT KOPPO3UU

35.  Teopernyeckue OCHOBBI KOPPO3UH

36. 3amura oT KOppO3uu

37. VY4eOHast Hay4HO-UCCIIeJ0BaTeNbCKas paboTa

38. DJEeKTUBHBIE JUCIUIUIMHBI IO U3NYECKOHN KYIBType H CIIOPTY

39.  OcHOBBI MEHEPKMEHTA I MAPKETHHTA

40.  OCHOBBI TEXHUUYECKOT'O PETYJIMPOBAHUSA U yIIpaBIEHUE KaueCTBOM

41.  BpluMcauTenabHas MaTEMaTHKA B TEXHOJIOTUH 3aLUTHI OT KOPPO3UH

42.  JluckperHas MaTeMaTHKa B TEXHOJOI'MHU 3aIIUTHI OT KOPPO3UH

43.  DuU3HKO-XMMHUYECKHE OCHOBBI KOPPO3HOHHBIX IPOLIECCOB

44,  Xumundeckas KHHETHKAa KOPPO3HOHHBIX MTPOIECCOB

45, JlonosnHUTENbHBIE T1aBbl (PU3UKU

46.  Slnepnas ¢pusuka

47. Koppo3uoHHBII MOHUTOPUHT 000PYAOBAHUS XUMHUECKHUX TPOU3BOJICTB
48. OCHOBBI HAY4HBIX UCCIIEJOBAaHUM

49.  dusukKa M XUMHS TOJTUMEPOB

50. JIakOoKpaco4HbIE TOKPBITUS

51.  MarepuanoBeieHHEe B TEXHOJIOTUH 3aIIUTHl OT KOPPO3UHU

52. CrpyKkTypa METaJUIOB U CILIaBOB

53.  Metozsl Hccae10BaHNs MaTEPUAIOB U ITPOLECCOB XUMHUECKONW TEXHOIOTHH

4. [ToxperTus

55. VYueOHas MpakTUKa: TMpakTUKa 1O TOJYYEHUIO IEePBUYHBIX
podeCCHOHATPHBIX YMEHWH W HaBBIKOB, B TOM YHCJIE TMEPBHYHBIX YMEHUH H
HaBBIKOB HAYYHO-HCCIIEOBATEILCKON JEATEITbHOCTH

56. [Ipou3BoicTBEHHAs MPaKTUKA: HAYYHO-HCCIIEeI0BaTeNbCcKasi paboTra

57. TlpousBoAcCTBEHHas: TpaKTHKA: MpaKTHKa o HOJTY4EHHIO
poheCCHOHATEHBIX YMEHUH | OTbITa PO ECCHOHATBHON AEITETPHOCTH

58. [IpegaumioMHas nmpakTuka

59. 3ammTa BBIMYCKHOW KBaIU(DHUKAIIMOHHOW PabOTHI, BKIIOYAS MOATOTOBKY K
MPOLIEAYPE 3aIIUTHI U MPOLIETYPY 3aIIUTHI

60 IlepeBoa Hay4YHO-TEXHUYECKOH JIUTEPATYPHI

61. I'paxmanckast 3amMTa B Ype3BbIUAHHBIX CUTYAITHSIX

62. Brenenue B Marematuky

Bxomsanux B OOIl mo Hampanenuto moaroroBku 18.03.01 «Xumudeckas

TexHoJorus» mpoduns «TexHomorus 3am|Thl OT KOPPO3WW», BHINIOTHEHBI B BHUIE
OTJICTBHBIX JOKYMEHTOB, SIBJISTFOIIIMXCST HEOTheMIIeMO# dacThio nanHoi OOIL.

7. OneHOYHBIE MATEPHAJIBI



OuieHOUHBIE MaTepHAIIbI 0 AUCUUILUIMHAM, TpakThuKaMm U [T 1A:

1 WNHOCTpaHHBIN S3bIK

2. dunocodus

3. Ucropus

4. duznyeckas KyJbTypa U CIOpT

5. Martemartuka

6. HNudopmartuka

7. dusuka

8. OOm1ast 1 HeOpraHUYECKasi XUMHUS

0. Opranuueckast XuMust

10. duznueckasi XuMus

11. Koutongaas xumus

12. AHanuTuueckasi XuMHs

13. NuxenepHas rpaduka

14. [IpukiagHas MexaHuka

15. DNEeKTPOTEXHHUKA U TPOMBIIIUICHHAS AJIEKTPOHHUKA
16. be3omacHOCTh KU3HEAEATEILHOCTH

17. IIpoueccsl u annaparsl XMMUYECKON TEXHOJIOTHH
18. OO6mrast xuMuuecKasi TEXHOJIOTHS

19. CucreMsl yrpaBiIeHHUs] XUMUKO-TEXHOJIOTUYECKUMH MTPOIIECCAMH.
20. OCHOBBI 5KOHOMUKH U YIPABICHUS TPOU3BOJICTBOM
21. [IpaBoBenenue

22. DKoJorus

23. HaueprarenbHas reomeTpust

24. OCHOBBI KBaHTOBOW XHMHH aHTUKOPPO3UOHHBIX MAaTEPHUAJIOB

25. Teopus BeposITHOCTEH M MaTeMaTHYeCcKasi CTATHCTUKA B TEXHOJIOTUH 3aIIHUTHI
OTKOPPO3HH

26. JlaboparopHblie pabOTHI IO OPTAHMYECKON XUMUHU

27.  OpraHuueckas XUMUsI B TEXHOJIOTHH 3AIIUTHI OT KOPPO3HHU

28. Mumnepanorus u Kpuctajuiorpadus

29. TlpoekTupoBaHue JeTaNCH MAIIMH U alapaToB B TEXHOJIOTUH 3aIUTHI
OTKOPPO3UH

30.  JlabopaTopHbie pabOTHI 10 PU3HMUECKONW XUMUH KOPPO3HOHHBIX MPOIIECCOB

31. HHcTpyMeHTalbHbIE METO bl XUMHUYECKOTO aHAIN3a B TEXHOJOTHH 3al[UThI
OTKOPPO3UH

32. JlabopaTOpHBIil MPAKTUKYM IO MPOIECCaM M anmnapaTaM XHMAYECKON TEXHOJIOTHU

33. [TpoekTupoBaHuEe MPOIIECCOB U aNMapaTOB XUMHUIECKOU TEXHOJIOTUN

34. MonenupoBaHHe XUMHKO-TEXHOJIOTHIECKUX TPOIIECCOB B
TEXHOJIOTHUU3AIIUTEI OT KOPPO3UHU

35. TeopeTnueckne 0CHOBBI KOPPO3UHU

36.  3ammuTa OT KOPPO3UU

37. VYyebHas HayuyHO-HCCIIeI0OBaTEIbCKas paboTa

38.  DnexTUBHBIC TUCIUILIMHEI 10 (PU3HMUECKON KYIbTYPE U CIOPTY

39.  OcHOBBI MEHEPKMEHTA U MapKETHUHTa

40.  OCHOBBI TEXHHUYECKOTO PETYIHPOBAHUS U yIIPABICHNE KaYeCTBOM
41.  BpluMciauTenabHAas MaTEMaTHUKA B TEXHOJIOTUH 3aIIUTHI OT KOPPO3UH
42.  ]JluckperHas MaTeMaTHKa B TEXHOJOTHH 3aIIUTHI OT KOPPO3UH

43.  DuU3HKO-XUMHUYECKHE OCHOBBI KOPPO3HOHHBIX IPOIIECCOB

44,  Xumundeckas KMHETHKAa KOPPO3HOHHBIX MPOIECCOB

45. JlonoJTHUTENbHbIE TTIaBbl (PU3UKH

46.  Slnepnas ¢usuka

47.  Koppo3uOHHBI MOHUTOPUHT 000PYIOBAaHUS XUMUYECKHX TPOU3BOJICTB
48. OCHOBBI HAYYHBIX UCCIIEJOBAaHUM

49. ®u3nKa ¥ XUMHUS OJTUMEPOB

50.  JlakokpacOYHbBIE TOKPHITHS

ol. MarepuaioBeieHUE B TEXHOJIOTUH 3Tl OT KOPPO3UU

52. CTpyKTypa METAJIJIOB U CIIJIAaBOB

53. Meroas! ucciaen0BaHNs MATEPUAJIOB U IIPOLIECCOB XUMUYECKON TEXHOJIIOTMHU



54, [TokperTHs

55. VYwueOHas mpakTHKa: IPAKTUKA 1O MOJIYYCHHUIO MEPBUYHBIX MPOPECCHOHATBHBIX
YMEHM ¥ HaBBIKOB, B TOM YHCJIE TICPBHYHBIX YMEHUH W HAaBBIKOB HAYy4HO-
HCCIIEIOBATENLCKON JIeATETbHOCTH

56. [Tpoun3BoCTBEHHAS MTPAKTUKA: HAYYHO-HCCIIEIOBATEIbCKAs paboTa

57. TlpowsBojicTBEeHHAas MPAKTHKA: MPAKTHKA IO MTOJTYYCHHIO
PO eCCHOHATTLHBIXYMEHHH U OTIBITA TPO(PECCUOHATBHOM ESTETLHOCTH

58. [IpenauruioMHas mpakTuKa

59. 3amwuTa BBITYCKHOW KBaTU(HUKAIIMOHHON paboThl, BKJIIOYAs MTOATOTOBKY K
MPOIIeIypEe 3aIUTHI U MPOLEAYPY 3aITUTHI

60.  IlepeBox HayYHO-TEXHHUYECKOH JINTEPATYPHI
61.  I'paxkmaHckas 3alUTa B YPE3BBIYANHBIX CUTYAIHIX
62. BBenenue B MaTeMaTUKy

Bxomsanmx B OOIl mo wnHanpaBnenuto mnoaroroBku 18.03.01 «Xumuueckas
TEXHOJIOTUSD PO « TeXHOIOTHS 3alIUThI OT KOPPO3UHY, BBITIOIHEHBI B BUJIE OTIEIBHBIX
JIOKYMEHTOB, SIBJISIOIIMUXCS HEOThemiieMor yacThio qanHoi OOIL.

8. MeToanyeckue MaTepyiiTenaabl N0 IMCHUILVIMHAM, NpakTukam u 'HA
MeTtoauueckue MaTepuaisl 0 JUCHUIUIMHAM, IpakThukam u ['HA:

1. HNHOCTpaHHBIH SI3bIK

2. dunocodus

3. Hcropus

4. ®dusnyeckas KyJapTypa U COpT

5. MaremaTuka

6. WNudopmaruka

7. dusnka

8. OO6m1ast ¥ HeOpraHUYECKask XUMHS

9. Oprannueckast XUMUs

10. dusnueckas XumMus

11. KoutongHas xumus

12. AHanuTHueckast XUMHS

13. Nnxenepnas rpaduka

14. [IpuknagHas MexaHuka

15. DNEeKTPOTEXHHUKA U TPOMBILIUIEHHAS AJIEKTPOHHUKA
16. Be3omacHOCTh KU3HEAEATEILHOCTH

17. [Iponeccsl n annaparsl XUMUYECKON TEXHOJIOTHH
18. OO01mast XUMHUUYeCKass TEXHOIOT U

19. CucTeMbl yIIpaBICHUS XUMUKO-TEXHOJIOTHICCKIUMHE TIPOIECCAMH
20. OCHOBBI 5KOHOMUKH U YIPABIEHUS TPOU3BOJICTBOM
21. [IpaBoBenenue

22. OKoJIorus

23. HauepraTenbHas reomeTpust

24, OCHOBBI KBaHTOBOW XHMHH aHTHKOPPO3UOHHBIX MaTEPHAJIOB

25. Teopus BeposATHOCTEH ¥ MaTeMaTHUECKasl CTATHCTHKA B TEXHOJIOTHUH 3aIHUTHI
OT KOpPO3UH

26. JIaGopatopHblie pabOThI IO OPTaHUYECKON XUMUN

27.  OpraHudecKkas XUMUS B TEXHOJIOTHH 3alIUTHI OT KOPPO3UU

28. Mumnepanorus 1 Kpuctayuiorpadus

29.  IlpoexTupoBaHHe€ JeTajel MalllMH U allapaToB B TEXHOJIOTUHU 3AIIUTHI OT
KOppO3UH

30. JIaGopatopHbie paboThl O (PU3NUECKON XUMHUU KOPPO3UOHHBIX ITPOLIECCOB

31. HHCTpyMEHTAIbHBIE METOJbI XHMHUSCKOTO aHAJIN3a B TEXHOJIOTHUH 3AIIUTHIOT
KOppO3uu
32. JJabopaTopHBIi MPAaKTUKYM IO IIPOIIECCaM U amnmnaparaM XUMHYECKON TEXHOJIOTHU
33. [TpoekTHpoBaH¥Ee MPOIIECCOB U alapaTOB XUMHUIECKOU TEXHOJIOTUN
34. MopenupoBaHre XUMHKO-TEXHOJIOTHIECKUX MPOIIECCOB B
TEXHOJIOTHH 3alTUTHl OT KOPPO3HH



35. Teopernueckne 0OCHOBBI KOPPO3UU

36. 3ammra OT KOppo3uu

37. VYuebHas HayuyHO-HCCIIeIOBaTEIbCKas paboTa

38. DNEeKTUBHBIC TUCIUTUIAHBI 110 (PU3UIECKOUN KYJIBTYPE U CIIOPTY

39. OCHOBBI MCHEIDKMEHTA U MapKETHUHTA

40. OCHOBBI TEXHUYECKOTO PETYJIUPOBAHUS U YIIPABJICHUE KAaU€CTBOM

41.  BobluncnuTenbHas MaTeMaTHKa B TEXHOJIOTUHU 3alUTHI OT KOPPO3IUU

42.  JluckperHas MareMaTHKa B TEXHOJOTHHU 3AIIUTHI OT KOPPO3UH

43. OU3NKO-XUMUYECKHE OCHOBBI KOPPO3UOHHBIX MIPOIIECCOB

44, XuMH4ecKkass KWHETUKA KOPPO3HUOHHBIX IPOLECCOB

45, JlonoTHUTEIBHBIC TJ1aBbl (PU3HKH

46.  Slnepnas ¢usuka

47.  Koppo3uoHHBI MOHUTOPUHT 000PYA0BaHUS XUMUYECKUX IIPOU3BOCTB
48. OCHOBBI HaAY4HBIX UCCIIEJOBAaHUM

49, dusrKa ¥ XUMHSI TTIOJTMMEPOB

50.  JlakokpacOYHbBIE MOKPHITUS

51.  MarepuanoBeaeHIE B TEXHOJIOTHH 3aIUTHI OT KOPPO3HH

52. CrtpyKTypa METaJlJIOB U CIIaBOB

53.  MeTtoasl uccieI0BaHUS MaTEPUATIOB U IPOIECCOB XUMHUYECKON TEXHOJIOTHH

o4. IToxperTus

55. VYueOHas NpakTHUKa: MPaKTHUKa 110 NOJYyYECHUIO IEPBUYHBIX
po¢eCCHOHANBHBIX YMEHHI U HABBIKOB, B TOM YHMCIIC TIEPBHYHBIX YMEHUI M HAaBBIKOB
HAaY4HO-HMCCIIEJOBAaTEIbCKON IEATEIbHOCTH

56. ITpousBoacTBeHHAs TPAKTHKA: HAYYHO-UCCIIEOBAaTENbCKas paboTa

S7. ITpon3BoacTBEHHAs MPAKTUKA: IPAKTUKA IO MOJYYEHUIO TPOPECCHOHATBHBIX
YMEHUH U onbITa NPO(eCCHOHAIBHON AeATEIbHOCTU

58. [IpenauniomMHas npakTuka

59. 3amwuTa BBITYCKHOW KBaTH(PHUKAIIMOHHON paboThI, BKIIFOYAst IIOATOTOBKY K
MPOIIeType 3aIIUTHI U MPOLEAYPY 3aIIUTHI

60.  IlepeBox HayYHO-TEXHHUYECKOH JINTEPATYPHI
61. ['paxxmanckas 3ammura B Ype3BbIYaNHBIX CUTYAIUSAX
62. BBenenue B Marematuky

Bxogamux B OOII mo nampasnenuto noarotoBku 18.03.01 «Xumwnyeckas
TEeXHOJIOTUS Tpoduis «TeXHOIOTHS 3aUTHl OT KOPPO3HWW», BBIOJHEHBI B BHJIE
OT/IENbHBIX JJOKYMEHTOB, SBIISIOLIMXCS HEOTheMiIeMol yacThio ganHoi OOIL.



Marpuiia KOMIETEHIIHIA TI0 HAlpaBJIEHUIO MTOATOTOBKU OaKalaBpOB
18.03.01 «Xumuveckas TeXHOJIOTH» PO b «TeXHOIOTHS 3aIUThI OT KOPPO3UHY

IIpunoxenue

OO0ILEKyIBTYPHEIC Oo61menpodeccuoHanbHbIC
HauMeHoBaHue TUCIIUTIIUHBI 15054 < N @ < Lo © N~ 0 P D z N z :2 §
< o < Z:d Z:d o < < < = = = = E|E
o @) o o o @) o o o o o o o ol o
HHOoCcTpaHHBIN SA3bIK +
Qunocodust + +
Hcropus +
dusnyeckas KyJabTypa U CIIOpPT + +
Marematuka +
WNndopmaruka + |+
duzuka + | +
OO611ast ¥ HeOpraHuveckasi XuMus + +
E OpraHnyeckas XUMuUs + + |+ [+
E dusndueckas XUMHS + |+ | +
g Konnonanas xumust + |+ | +
L% AnanuTuyeckas XUMHS + +
WnxenepHas rpaduka + +
IIpuknagHas MexaHuKa +
DIIEKTPOTEXHUKA U TIPOMBIIIJICHHAS YJIEKTPOHHUKA + +
be3onmacHOCTE XU3HEAEATEIBHOCTH + + + +
IIpoueccsl u anmaparsl XUMUYECKONW TEXHOJIOTHU + |+ | +
OO0mas XuMHu4YecKas TEXHOIOTHS + | +
CucreMbl ynpaBiIeHUs] XUMUKO-TEXHOJIOTHYECKUMH MPOLIECCaMU +
2 A OCHOBBI 5KOHOMHKH M YIIPaBJICHUS TPOU3BOICTBOM +
é E [IpaBoBeneHue +
g g DKOIOTHs + | +
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HaueprarenpHas reomeTpus

OCHOBBI KBaHTOBOH XMMHH AHTUKOPPO3HOHHBIX MaTCPHUAJIOB

TeOpI/IH BepOHTHOCTeﬁ n MareMaTundeckas
CTaTUCTHUKA BTCXHOJIOI'WH 3alIUTHI OT KOPPO3HUU

JlaboparopHblie pabOThI IO OPraHUYECKON XUMUU

OpFaHI/I‘ICCKaH XUMU B TCXHOJIOTWMHA 3allIUThI OT KOPPO3UKU

Mumnepanorus u kpuctaiorpadus

IIpoekTupoBanue neTaneil MallMH U anmnapaToB B TEXHOJIOTHHU
3alIUTHI OT KOPPO3HH

JlaboparopHbie pabOTHI 11O PUINICCKON XUMHH KOPPO3NOHHBIX
POIIECCOB

HHucTpyMeHTalbHBIE METOIbI XUMHYECKOTO aHallni3a B

TEXHOJIOTHH 3aIIUTHI OT KOPPO3UHU

JlaboparopHsbrit MPAKTUKYM IO mpoueccam
anmapaTaMXMMHUYECKOU TEXHOJIOTHH

[IpoekTupoBaHue  MPOIECCOB U anmnaparoB

XUMHAYECKONTEXHOJIOTHH

MO,Z[GJIHpOBaHI/IC XUMHUKO-TCXHOJOTHYCCKUX  IPOLCCCOB B

TCXHOJIOTHUH 3allIUTBI OT KOPPO3UU

Teopernueckre OCHOBBI KOPPO3UHU

3amuTa OT KOppo3uu

YueOHas HAYYHO-UCCJICAOBATCIIbCKAA pa60Ta

ONEeKTUBHbIE TUCIUILIMHBI 10 PU3NYECKON KYJIBTYypE U CIIOPTY

JIMCIUIUTHHBI TI0 BBIOOPY

OCHOBEI MCHCIPKMCHTA U MapKCTUHIa

OCHOBBI TEXHHUYECKOTO PETYJIUPOBAHUS U YIIPABICHUE KAYECTBOM

BbluncnurtensHas  MaTeMaTHKa B TEXHOJIOTUM  3aIUTHI
OTKOPPO3UHU

I[I/ICerTHaH MaTCMaTHUKa B TCXHOJIOTUHU 3allIUThI OT KOPPO3UU

DU3NKO-XUMHUYECKHE OCHOBBI KOPPO3UOHHBIX TPOLIECCOB

XyMHu4YecKas KHUHETHKA KOPPO3HWOHHBIX MTPOLIECCOB

I[OHOJ'IHI/ITCJILHBIC T'JIaBbI (I)I/IBI/IKI/I

Snepnas ¢pusuka
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Koppo3uonnsiit MOHHUTOPHUHT 00O0pYIOBaHUSI XUMUYECKUX
MIPOU3BOJICTB

OCHOBBI HAYYHBIX HCCII€IOBAHUN

dusnka 1 XUMHUS MMOJIMMCPOB

HaKOKpaCO‘lHHe ITOKPBITHA

MaTCpI/IaJ'IOBe,I[CHI/IC B TCXHOJIOI'MH 3alIUThI OT KOPPO3HUHU

CrtpyKTypa METaJJIOB U CIIJIaBOB

MeTOI[BI HCCIICAOBAaHU MaTCpUaloB U IIPOLECCOB XHUMHYSCKOM
TE€XHOJIOIT'NH

[TokpeiTHs

[IpaxTuxa

YuebOnas IIpaKTHUKa: IIPpaKTUKa I10 MMOJIYYCHHUIO IICPBUYHBIX
HpO(l)CCCI/IOHaJH)HI)IX YMGHI/Iﬁ 1 HAaBBIKOB, B TOM YHCJIC, IICPBUYHBIX
YMeHI/Iﬁ 1 HAaBBIKOB Hay‘lHO'HCCHGHOBaTCHLCKOﬁ ACATCIIBHOCTH

IIponsBoacTBEeHHAs IPAKTUKA: HAYYHO-UCCIIEN0BATEIbCKAs paboTa

IIpownsBoacTBEHHAS MTPAKTUKA: TPAKTHKA 10 MTOJTYYEHHIO
po(heCCHOHATLHBIX YMEHUN U OTIbITa MPO(ECCHOHATBHON
JIEATEITbHOCTH

IIpennumiomHas mpakTHKa

3amyTa BeITYCKHON KBAIN(UKAMOHHONW pabOThI, BKIIIOYAs
MIOATOTOBKY K NPOLIEIypE 3aLIMTHI U POLEIYPY 3aLIUTHI

DaxyIbTaTUB

bI

[IepeBon HAyYHO-TEXHUYECKOM JIMTEPATYPHI

I'paxmaHckas 3amuTa B Upe3BbIYAaHBIX CUTYAIUAX

BBenenue B MaTeMatuky
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[TpodeccnonanbHbpie KOMIETEHIINH

HaumenoBanue JAHUCIUITTNHBI Ko HITNH

IK-1
TK-2
IK-3
T1K-4
TK-5
T1K-6
TK-7
TK-8
TK-9

TK-10

IK-11

I1K-16

TK-17

IK-18

IK-19

TTK-20

NHocTpaHHbBIN S3bIK

dunocodus

Ucrtopus

duznyeckas KyabTypa U CIIOpT

MaremaTtuka

NudopmaTtuka

duzuka

OO0m1as 1 HeOpraHMU4ecKas XUMUs

Opranuydeckasi XuMHs

duznueckas XuMusa

Komonnuasg xumus

AHanuTHYECKasT XUMHUS

BaszoBas gyacrtb

WnxenepHas rpaduka

HpI/IKJ'IaI[HaSI MCXaHHKa

9HeKTpOTeXHI/IKa 1 NPpOMBIIIJICHHAA 3JICKTPOHUKA

be3onacHOCTE KH3HEAESITETHOCTH

Hpoueccm " anrapaThbl XUMHYECKON TeXHOIOTHUU

O6ma;1 XUMHUYCCKas TCXHOJIOI'usA

Cucremsbl YIIPpaBJIICHUA XUMHUKO-TCXHOJIOTHICCKHUMU ITPpOLICCCaMU

OCHOBBI 5 KOHOMHKH B yrpaBJICHHUA ITPOU3BOACTBOM +

IIpaBoBeneHue +

DKOJI0TUS ¥

HaqepTaTeanaﬂ reomMeTpua +

OCHOBBI KBAHTOBOU XHMMHUH AHTUKOPPO3UOHHBIX MaTCPHUAJIOB +

Teopm{ BCpOHTHOCTefI N MaT€MaTH4YCCKas CTaTUCTHKA B TCXHOJIOTHH
3alllUTHI OT KOPPO3HUU

OO0s3arenbHbIe

JlaGopaTopHbie pabOThI 110 OPTAHUYECKON XUMUH

BapuaTtuBHas yactb
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Oprannydeckasi XMMHS B TEXHOJIOTUH 3AIUTHI OT KOPPO3UH + +
Musnepaiiorusi 1 Kpuctaorpapus + + +
[IpoekTupoBaHue aeTanell MallvuH U alnapaTroB B TEXHOJIOTHUH 3AILUTHI
OT KOppO3uu
JlaGopaTopHbie paboThl o (bU3UYECKON  XUMHUH N A
KOPPO3UOHHBIXIIPOLIECCOB
HNHcTpyMeHTalIbHBbIE METO/Ibl XMMUYECKOT0 aHAJIN3a B TEXHOJIOTHHU + + |+
3aIIUTHI OT KOPPO3UHU
JlabopaTopHbIil MPaKTUKYM IO MpoIeccaM U ammaparaM XUMHYECKON +
TEXHOJIOTUHU
[IpoekTupoBaHuE NPOLECCOB U ANIMAPATOB XMMUYECKON TEXHOIOTUU +
MopennpoBaHre XUMHUKO-TEXHOJIOTHYECKHUX MTPOLIECCOB B TEXHOJIOTUHU +
3alUTHI OT KOPPO3UU
TeopeTnyeckue OCHOBBI KOPPO3UU + +
3amura oT KOppo3uu + | +
VY4eOHas Hay4yHO-UCCIeI0BaTeNbCcKas paboTa + +
DNEKTUBHBIE JUCIUILIMHBI 10 PU3NYECKON KYJIBTYpE U CIIOPTY
OCHOBBI MEHEDKMEHTA U MaPKETUHTA + +
OCHOBBI TEXHUYECKOTO PETYJIIMPOBAHUS U YIIPABIIEHNE KAYECTBOM + +
BrruucnurenbHas MaTeMaTHKa B TEXHOJIOTUH 3alIUThI OT KOPPO3UHU +
JluckpeTHas MaTeMaTHKa B TEXHOJIOTHH 3aIIUTHI OT KOPPO3UHU +
2 | dU3NKO-XUMHUECKHE OCHOBBI KOPPO3MOHHBIX ITPOIIECCOB + +
@ XuMHU4ecKasi KHHETHKA KOPPO3HOHHBIX MTPOLIECCOB + +
i JlononHuTenbHbIE TIaBbl QU3UKU + +
S SAnepHas pusuka + +
E Koppo3noHHbIit MOHUTOPUHT 000PYI0BAaHUS XUMUYECKUX TIPOM3BOCTB +
£ | OcroBsr HAaYYHBIX UCCIIEIOBAaHUI +
E ®dusnka ¥ XUMHUS IOJTUMEPOB + + +
2 | Jlakokpaco4YHbIE MOKPHITUS + + +
N| MatepuanosesieHue B TEXHOIOTHH 3alUTHI OT KOPPO3HUH + |+
CTpyKTypa METAJIJIOB U CTJIABOB + | +
Meronsl HCCIIEIOBAHUSA MATEPUAIOB U IIPOLIECCOB + +
XUMHYECKON
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TCXHOJIOT'HNH

Bgenenue B MaTEeMaTuKy

[TokperTus
VYueOHast IpaKTHKa: TPAKTHKA MO MOJYYEHUIO TEPBUYHBIX
po)eCCHOHAIBHBIX YMEHHUI U HABBIKOB, B TOM YHCJIC, TIEPBUYHBIX + | + + | +
< YMEHUI U HaBBIKOB Hay4YHO- UCCIIEI0BATEIbCKON 1EATEIbHOCTH
= [IpousBoacTBEHHAS PAKTUKA: HAYYHO-UCCIIEA0BATENbCKas paboTa + |+
% [Ipon3BOACTBEHHAS TPAKTUKA: IIPAKTUKA 10 MOJYUYEHUIO + |+ + |+
l% npodecCHOHANBHBIX YMEHHI U OmbITa MpoQeccuoHalbHOM
JEeSATENBHOCTU
HpeImHHJIOMHas{ MpaKTHUKa + | + + | +
3ammTa BBITYCKHON KBaJTH(UKAIIMOHHON pabOTHhI, BKIItOYast MOATOTOBKY K| + | + + |t
HNPOLERYPE 3aIIUTHI U IPOLEAYPY 3aIUTEI
S IlepeBoa HayYHO-TEXHUYECKOM JIUTEPATYPhI +
a 2 ['paxxnanckas 3amuTa B Ype3BblYaiiHBIX CUTYALIUIX
=
S

. JNOKYMEHT ITOAIMUCAH
HEKBAJIMOULIUPOBAHHOU
SJIEKTPOHHOU NOOIIUCHIO

O Bnanener: ®unatos Cepreit Hukonaesuu
IpopeKTop 1o yueOHo# paboTe:PexTopaT

Heticteurenen: ¢ 26.03.2021 no 26.03.2022
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