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1.OBIIME ITOJIOXKEHUA

1.1.  OcHoBHas nmpodeccroHaabHast 00pa3oBaTenbHas MPorpaMMa BBICIIEro 00pa3oBaHuUs
- mporpamMma MOJATOTOBKM OakanaBpoB (manee - mporpamma OakanaBpuara, OOIl GakamaBpuara),
peanu3yeMasi B COOTBETCTBHH C (peiepalbHBIM TOCYyJapCTBEHHBIM 00pa30BaTEbHBIM CTaHAAPTOM
BBICIIETO 00pa3oBaHusl (eaepalbHBIM TOCYIapCTBEHHBIM  OIO/DKETHBIM  00pa30BaTebHBIM
yUpeXKJACHHEM BbICIIET0 oOpa3oBaHus «PoCCHIMCKUN XMMHKO-TEXHOJOTMUYECKHI YHUBEPCUTET
umenn [[.MI. MenneneeBa» mo HampapieHuto noarotoBku 18.03.01 Xwumwuueckass TEXHOJOTHS,
npodmnb «TexHonoTHs 3amMTBl OT KOPPO3UM», TPEACTABIACT COOOW KOMIUIEKC OCHOBHBIX
XapaKTepUCTUK 00pa30BaHMs, OPraHU3AIMOHHO-TIEJArOTUYECKUX YCIOBHH, (OopM arTecTtanuu,
KOTOpBIM MpencTaBiIeH B BUJIE OOLIEH XapaKTepUCTUKU IporpamMmbl OakajiaBpuaTa, y4eOHOIO
IUTaHa, KaJIEHAApHOTro y4yeOHOro rpaduka, pabouynx MporpamMM TUCHMILUIMH, IPOTPaMM MPAKTHUK,
OLICHOYHBIX CPEJICTB, METOUYECKUX MaTEpUAIIOB.

1.2. HopmaTtuBHBIE JOKYMEHTHI JJIsi pa3padOTKH MporpamMmbl  OakamaBpuara II0
HaIPABJICHUIO IMOJATOTOBKH COCTABJISIOT:

-Oenepanbubiii 3akoH oT 29.12.2012 1. Ne 273-®3 «O06 obpazoBanun B Poccuiickoit
denepauuny;

-Ilpukaz MunoOpnayku Poccun ot 11.08.2016 1. Ne 1005 «OOG yrBEepKIeHUH
(dbenepaTbHOTO TOCYIApCTBEHHOTO 00pa30BaTENLHOTO CTAaHAApTa BBHICIIETO OOpa30BaHUS 110
HanpaBiieHnto TnoaroroBku  18.03.01 Xwumudeckass TexHosiorus (ypoBeHb OakajmaBpuaTa)»
(3apeructpupoBano B Munrocte Poccum 29.08.2016 r. Ne 43476) (manee - ®I'OC BO mo
HarpasiieHuto moarotoBku 18.03.01 Xumuueckast texnosorus (ypoBeHb OakagaBpuara);

-Ilpukaz Munobpnayku Poccun ot 05.04.2017 Ne 301 «OO6 yrBepxknenun Ilopsnka
OpraHM3alliil ¥ OCYIICCTBIICHUS O0Opa30BaTEIbHON JIEATEIBRHOCTH TI0 00pa30oBaTEIIbHBIM
MporpaMMamM BBICIIEr0 00pa3oBaHUsl — MporpaMMaM OakanaBpuara, MporpamMmaM CIEeLHaIUTEeTa,
MporpaMMaM MarucTpaTypbi».

OOyyeHue Ul C OrpaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSl OCYIIECTBIISETCS B
COOTBETCTBMU C JCHCTBYIOIIMM 3aKOHOJATENIbCTBOM Poccuiickoit ®enepaunv U JIOKAIbHBIMU
HopMatuBHbIMU akTaMu PXTY um.JI.11.Menneneena.

1.3. OOmias xapakTepucTUKa IporpaMMbl OakajgaBpuaTa

Lenpro mporpaMMbl OakajgaBpuaTa SIBISICTCS CO3JaHUE Ui OOYYaIOUIMXCS YCIOBUH ISt
nproOpeTeHus HeoOXOAUMOTO JIIsl OCYIIECTBICHHUS TPOPECCHUOHATBLHON JESITEIBHOCTH YPOBHS
3HAaHUH, yMEHWI, HaBBIKOB, OIBITA JEATCILHOCTH W TOATOTOBKM K 3alllUTE BBIMTYCKHOW
kBanuukanuoHHon padotel (BKP).

[Tomydenne oOpazoBaHHs MO 00pa30BATENBHOW NPOTrpaMMe BBICHICTO OOpa3OBaHUS —
nporpaMme OakalaBpuara JONMYCKaeTcs TOJBKO B 00pa30BaTeNbHOW OpraHU3allii  BBICIIETO
00pa3oBaHus M HAYYHOU OpraHHU3aluy (Jlajiee — OpraHu3aIus).

OO6ydenue mo nporpamMme OakangaBpuara B OpraHU3alUU OCYIIECTBISETCS B OYHOU (opme
oOyuenusi. O6beM mporpaMMel OakagaBpuara coctaniseT 240 3aueTHBIX eUHHUII (Jalee - 3.€.).

Cpok nosrydeHust 00pa3oBaHUs 110 Mporpamme OakajiaBpuara:

-B 04HOU (popMe 0OyueHUs, BKJIIOYAsl KAHUKYIIbI, MPEIOCTABIIEMbIC TIOCIE MPOXOKICHUS
rOCyJapCTBCHHON HWTOTrOBOW aTTECTalliW, BHE 3aBHCHUMOCTH OT NPHUMEHSEMBIX 00pa30BaTEIbHBIX
TexHojorui cocrabinsger 4 roga. O0bemM mporpammbl OakanaBpuara B OoyHOW ¢opme 0oOydeHus,
peann3yeMblii 3a OJJMH yueOHBIN TOJI, cocTaBisieT He 6oiee 60 3.e.;

- mpu OOy4YeHUH MO WHAMBHUAyaJbHOMY Y4eOHOMY IJIaHY COCTaBIsieT HE Ooliee cpoka
MoJlyueHus: 00pa3oBaHUs, YCTAaHOBJIEHHOTO s COOTBETCTBYyMoImIEeH (opmbl 00yueHus. OO0bem
MporpaMMbl OakaiaBpuara 3a OJWH y4eOHBIN roj Mpu 00y4eHHH M0 WHIMBUAYAIbHOMY TUIaHY BHE
3aBUCHUMOCTH OT (hOpMbI 00YUEHHUS HE MOKET COCTaBIAThH Oosee 75 3.e.

OOpazoBarenpHas JAEATENBHOCT, 1O MporpaMMe OakandaBpuaTa OCYILIECTBISETCS Ha
rocynapcTtBeHHOM si3bike Poccuiickoit ®deneparuu, €clidi HHOE HE OIPENEICHO JOKAIbHBIM
HOPMAaTHUBHBIM aKTOM OpTaHHU3aIHH.

CrpykTypa mporpammsbl OakanaBprara BKIOYAET 00s3aTENbHYIO YacTh (0a30BYI0) U 4acTh,
dbopMHpyeMyr0 yYaCTHHKaMHU 00pa30BaTeNbHBIX OTHOIICHUH (BapUATUBHYIO).

D10 olbecmeuynBaeT BO3MOXKHOCTh pealH3aliu TMporpamMMm OakanaBpuara, HMEIOIINX
Pa3IMYHYIO HAMPaBICHHOCTH (Mpoduis) oOpa3oBaHus B paMKaX OJHOTO HAIMPaBICHUS MOATOTOBKU
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(manee - HanPaBIEHHOCTH (MPO(UIH) TPOTPAMMBI).

[Iporpamma GakanaBpuaTa COCTOUT U3 CICAYIOIINX OJIOKOB:

brox 1 «/lucuumuineel (MOZYynH)», KOTOPBIM BKIIOYAET JAUCLUUIUIMHBL  (MOIYIH),
OTHOCSIIMEeCS K 0a30BOWM YacTW MPOrpamMMbl, M JIUCHHUIUIUHBI (MOIYJIH), OTHOCSIIMECS K ee
BapUaTUBHOW YaCTH;

brnokx 2 «IIpakTukm», KOTOPHI B TOJHOM OO0BEME OTHOCHUTCS K BapHaTHBHOM YacTH
IIPOrPaMMBbl;

biok 3 «"ocymapcTBeHHast UTOTOBAsi aTTECTAIUA», KOTOPBIM B IMTOJTHOM 00beME OTHOCUTCA K
0a30BOIl YacTH MPOrpamMMbl M 3aBEpIIACTCS NMPUCBOCHUEM KBAaTH(PHKAINK, YKa3aHHON B MEpEvHE
HaIpaBJIEHUH MOATOTOBKU BBICILIETO 00pa30BaHusl, YTBEPKIACHHOM MUHUCTEPCTBOM 00pa3oBaHUsl U
Hayku Poccniickoit denepanuu.

O0bem mporpamMmbl OakajiaBpuara B

CrpykTypa nporpamMmsl 6akajiaBpuaTa 3a4ETHBIX CIMHULIAX

JucuurauHel (MOTYIIH) 216
biok1 bazoBas yacte 115

BapuaTtuBHas yactb 101
Eriox? [IpaxTuku 18

BapuaTtuBHas yacte 18
Erox3 l'ocynapcrBenHas UTOTOBAas] 6

ba3zoBas yacTh 6
O6bem porpamMmbl OakajiaBprara 240

Juctunauael  (MOIY/IHM), OTHOCSIIMECS K 0a30BOM 4YacTH TIpOrpaMMmbl  OakaiaBpHara,
SIBIIIIOTCSI 00s13aTeNbHBIMU JIJI1 OCBOEHHUSI O0Oy4aloUIMMCsl BHE 3aBUCHMOCTH OT HaIPaBJIEHHOCTH
(mpoduiiss) mporpamMmel OakanaBpuarta, KOTOPYHO OH ocBamBaeT. HabGop mucrurmiamH (Momylnei),
OTHOCSIIIMXCS K 6a30Boii 4yacTU MporpamMmbl OakanaBpuaTa, OpraHu3alus

OTIpEJIEISIET CaMOCTOATENbHO B o0beMe, yctaHoBiaeHHOM PI'OC BO mo nampasnenuro 18.03.01
«XUMHYECKasi ~ TEXHOJIOTHs», €  Y4eTOM  COOTBETCTBYIOUIMX  HPHUMEPHBIX  OCHOBHBIX
oOpa3oBaTeNbHBIX NporpamMm. JucuumauHbl (MOIyaH) Mo Quiocoduu, UCTOPUU, HHOCTPAHHOMY
S3bIKY, O€30MAaCHOCTH >KM3HENEATEIbHOCTH pealn3yloTcs B paMkax Oa3oBoil wactu brnoka 1
«ducuumuuel  (Momynu)» mporpamMmbl OakanmaBpuara. OObeM, colaepkaHHe U MOPAIOK
peaiM3aluy yKa3aHHBIX JUCHUTIINH
(Moyneil) onpenensoTcsl OpraHu3alnuel caMoCTOSTEIbHO.

Jucuumiuael (MOIyaM) M0 (GU3UYECKOH KYIbTYPE U CIIOPTY PEATU3YIOTCS B PaMKax:

-6a3oBoit yactu bnoka 1 «/lucuumiuuel (Moaynau)» MporpaMMbl OakanaBpuara B 00beMe He
MeHee 72 akaJieMUYecKuX 4acoB (2 3.e.) B ouHOi popme oOyueHus;

-3JIEKTUBHBIX JUCHUIUIMH (MOIyneil) B oObeme He MeHee 328 akageMHYEeCKHX 4YacoB.
VYKa3aHHbIE aKaJIeMUYECKUE Yachl SIBISIIOTCS O00s3aTelbHBIMU JJIi OCBOGHHUS U B 3.€. HE
MIePEBOIATCA.

Jucuumnuuel (MOIyau) 1Mo (PU3MYECKON KyJAbType H CIOPTY peaju3ylTcs B MOpPSIKE,
YCTaHOBJICHHOM OpraHu3aiueid. J[ns WHBATMAOB M JUIl C OTPAHUYEHHBIMH BO3MOXHOCTSMU
3I0POBbSI OpPraHU3allds YCTaHABIMBAaET OCOOBIM MOPSIOK OCBOSHUS AMCIUILTUH (MOIYJei) 1o
(buznuecKoil KyJabType U CIIOPTY C YUETOM COCTOSIHUS UX 3JI0POBBSI.

Jlucuumauuel (MOAYNIH), OTHOCSIIUECS K BapHAaTUBHON YacTH MpOrpaMMbl OakanaBpuata, U
MIPAKTUKU OMPEEINAIOT HApaBIeHHOCTh (Mpoduiib) mporpaMmbl 6akanaBpuaTta. Habop nucrurinx
(Momyneif), OTHOCAIIMXCS K BapUAaTUBHOM 4YacTW TMpOrpaMMbl OakanmaBpuara, U TMPAKTUK
OpraHm3aius OIpeAenseT caMocTosATenbHO B o00Beme, ycranoBieHHoM ®OI'OC BO mo
Hanpasienuto  18.03.01 «Xumuueckas  TexHomorus». [locie BeiOOpa  oOy4arommmcs
HampaBJIeHHOCTH (TIpo(uiIs) MPOrpaMMbl, HA0Op COOTBETCTBYIOIIMX AMCHUILINH (MOIyNel) u
MPAKTUK CTAHOBUTCS 00s3aTEIBHBIM ISl OCBOCHUS 00YJIArOIIIAMCH.

B brok 2 «IIpaktuku» BXoaaT yueOHas U MPOU3BOJCTBEHHAS, B TOM YHCIIE MPEATUIUIOMHAS,
MIPAKTUKH.

Tumnb! yueOHOM PaKTHKY:



- MPaKTHKA 10 TOTYYSHHUIO IEPBUYHBIX MTPO(HECCHOHATFHBIX YMEHUH U HABBIKOB, B TOM UHCIIE

MEPBUYHBIX YMEHHUH U HAaBBIKOB HAYYHO-HCCIIEIOBATEILCKOM 1A TEILHOCTH.

Crnioco6bI mpoBeieHNs1 y4eOHOM MPAKTUKU: CTAllMOHAPHAS; BbIE3/IHAS.

Tl NpON3BOICTBEHHON NTPAKTHKU:

-TIPaKTHKa T10 MOJIy4YEHHIO MPO(EeCCHOHAIBHBIX YMEHUN U OIBITa MPO(HECCHOHATEHON
NEeATeIbHOCTH;

-TeXHOJIOTMYECKast MPaKTHKa;

-Hay4HO-HCCIIeI0BATENbCKas padboTa.

CriocoObI MpoBeICHNsT TPOU3BOJICTBEHHOM MTPAKTUKU: CTAIIMOHAPHAS;, BBIC3IHAS.

[IpenumuioMHasi MpaKTUKa MPOBOIMUTCS JUISL BHIMIOJHEHHS BBITYCKHON KBaJIM(UKAITHOHHON
paboTHI U SABISAETCS 00S3aTSIBHOM.

VYuebHass W (WIM) TNPOU3BOJACTBEHHAS MPAKTUKH MOTYT MPOBOJIUTHCS B CTPYKTYPHBIX
[IOAPA3JIEIIEHUAX OpraHu3alHu.

Br160p MecT mpoX0oKASHUS MPAKTHK UIS JIUI] C OTPAaHHYEHHBIMH BO3MOYKHOCTSIMH 3JI0POBBS
MIPOU3BOJIUTCS C YUETOM COCTOSIHUSI 3J0pOBbsl 00yUaroluxcs U TpeOOBaHUI 10 JOCTYITHOCTH.

B bnox 3 «locymapcTBeHHas WTOroBasi aTTECTAllMs» BXOJUT 3alllUTa BBIMYCKHOMU
KBaJTM(UKAIIMOHHOHN pabOTHI, BKJIIOYAs! MMOATOTOBKY K TPOIIEIype 3aIUTHI M MTPOIEAYPY 3aIIHUTHI.

Peanuzanus yactu (dacteil) oOpa3oBaTeNbHOM MPOrpamMMbl M TOCYJapCTBEHHON WTOTOBOM
aTTecTalliy, COJeprKallel HayyHO-TEXHHUYECKYI0 HMHQOpPMAIUIO, MOJIEKAIIYI0 HSKCIOPTHOMY
KOHTPOJIIO, U B paMKaX KOTOPO# (KOTOPBIX) O CTYIEHTOB JOBOJSATCSI CBEJCHUS OTPaHUYCHHOTO
noctyna U (Win) B y4eOHBIX IENSAX HCIOJB3YIOTCS CEKpPETHhIE 00pasIibl BOOPYXKEHHsS, BOCHHOU
TEXHUKH, X KOMIUIEKTYIOIINE U3/IENNsI, HE JIOMYCKAETCs C MPUMEHEHHEM AJIEKTPOHHOTO 00yJYeHus,
JMCTAaHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTUH.

[Ipu pazpaboTke nmporpammsbl OakaiaBpuaTa 0O0ydaromIUMcs 00ECIeUMBAECTCSI BOZMOKHOCTh
OCBOEHUS JUCHUILINH (MOAYJEH) 1O BBIOODY.

KonunuecTBo 4yacoB, OTBEACHHBIX Ha 3aHATHUS JIEKIIMOHHOTO THUIIA, B 11eJIoM 1o bioky 1

«ucnurmmuael (Moaynn)» cocTaBiseT He Oosiee S0 TPOLIEHTOB OT OOIIEro KOJWYeCTBa YaCOB
ayTUTOPHBIX 3aHATUHN, OTBEJCHHBIX Ha peajn3aluio JaHHoro bioka.

[IpodunpHas HampaBICHHOCTHh IMporpamMM OakamaBpuaTa OIpeAeiseTcs 00pa3oBaTeIbHON
opraHmsanueil, peamusymoomeid oOpa3oBaTelbHYI0 MpPOrpaMMy IO  COOTBETCTBYIOLIEMY
HaIPAaBJICHUIO MMOATOTOBKH.

1.4 TpeGoBaHMsI K IOCTYIAIOIIEMY

TpebGoBaHusi K MOCTYHAaOUIEMy OIpPENeNsIoTes (elepalbHbIM 3aKOHOJATeNIbCTBOM B
obnactu oOpazoBanus, B ToM uucie llopsakoMm mpuema Ha oOydyeHHe MO 00Opa30BaTEIbHBIM
IporpaMMam BbICHIEr0 0Opa3oBaHus - MporpaMMaM OakajaBpraTa Ha COOTBETCTBYIOUINI yueOHBIN
ro/JI.

2.XAPAKTEPUCTUKA MIPO®ECCUHOHAJBHOM NESTEJBHOCTH
BBIITYCKHUKOB, OCBOUBIIUX [TPOI'PAMMY BAKAJIABPUATA

2.1. OGnacth npodeccuoHaNbHOMN IeATETbHOCTH BBIITYCKHUKA BKIIOYAET:

— METOJpbI, CIIOCOOBI M CPEJICTBA TOJYYCHHUS BEIIECTB W MATEPHAJIOB C IOMOIIBIO
bu3nveckux, (QU3NKO-XMMHUYECKMX W XHUMHYECKHX IPOIECCOB, MPOM3BOJICTBO HAa HMX OCHOBE
U3JICNTUH Pa3IMYHOTO HA3HAYCHUS;

— CO3/1aHUE, TEXHOJOTHYECKOE COMPOBOXKIICHHE M y4acTUe B paboTax 10 MOHTaXYy, BBOIY B
JeWCTBUE, TEXHUYECKOMY  OOCITY)KMBAaHUIO, JMAarHOCTHKE, PEMOHTY U  JSKCIUIyaTallH
MIPOMBIIIIEHHBIX MPOU3BOJICTB OCHOBHBIX HEOPraHMYECKUX BEIECTB, CTPOUTEIBbHBIX MaTE€pHUaJOB,
MPOJYKTOB OCHOBHOTO M TOHKOT'O OPraHMYECKOTO0 CHHTE3a, MOJIMMEPHBIX MaTepHajoB, MPOJYKTOB
nepepaboTKu HeTH, Ta3a U TBEPAOTO TOIUIUBA, JIEKAPCTBEHHBIX MpenapaToB.

2.2. O6BexTHI Mpo(hecCHOHAIBHON AEATEIIbHOCTH BBIITYCKHUKA

OObekTaMu TPOGEecCHOHATBHON JEATeNbHOCTH BBITYCKHUKOB, OCBOMBIIHX IPOTPAMMBI
OakanaBpuaTa SBISIOTCS:

— XMMHMYECKHE BEIECTBA U CBHIPhEBBIE MaTepHajbl JJsl MPOMBIIUIEHHOTO MPOU3BOJICTBA
XUMUYECKOH MPOTYKIINH;

— METO/IbI ¥ IPUOOPHI OIPEETICHNS COCTaBa U CBOMCTB BEILIECTB U MaTEpHAJIOB;

— 000pyrOBaHHE, TEXHOJIOTMYECKHUE IPOLECCHl W TNPOMBIIUIEHHBIE CHUCTEMbI MOTy4YeHHs

BCIICCTB, MaTepuajioB, HSﬂeHHﬁ, a TaKXXC MCTOAbI U CPCACTBA JUATIHOCTHKU W KOHTPOJISI TEXHUYCCKOI'O
COCTOsAHUA TEXHOJIOTHUYCCKOI'O O60pyI[OBaHI/ISI, CpeacCTBa aBTOMATU3allUM U YIIPABJICHUS TCXHOJIOTMYCCKUMU
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npoaocccaMu, MCTOAbI U CPCACTBA OLICHKHU COCTOSAHUS OKPY)KEIIOH_Ieﬁ Cpeabl U 3allUTBI €C OT BJIMAHUA
MMPOMBIIIUICHHOT'O IPOMU3BOACTBA.

2.3. Buapl npodeccnoHanbHOM eI TeNbHOCTH BBITYCKHUKA

Buasl npodeccnoHanbHOR AEATENBHOCTH, K KOTOPBIM TOTOBSATCS BBIITYCKHUKH, OCBOMBILINE
nporpammy OakaiaBpHara:

MIPOU3BO/ICTBEHHO-TEXHOJIOT UYECKAS:
-opranuzaius ~ paboumx  MecT, UX TEXHMYECKOE  OCHAIICHHE,  pa3MelICHHe
TEXHOJIOTUYECKOTO 000PYIOBaHUS;

-3KCIUTyaTanus U 00CIy)KMBaHNE TEXHOJIOTHYECKOTO 000PYA0BaHUS;

-YIpaBJICHUE TEXHOJIOTHUYECKUMH MPOLECCAMU TPOMBIIIIIEHHOTO MPOU3BOCTBA; BXOIHOW KOHTPOIIb
CBIPbsI 1 MaTEpPHAJIOB;

-KOHTPOJIb COOIOJICHHS TEXHOJIOTUIECKOH TUCIUTUINHEL,

-KOHTPOJIb Ka4eCTBA BBIITYCKAEMOU MPOAYKIMH C UCTIOIH30BAaHUEM TUTIOBBIX METO/IOB;

-MCCIIEeIOBAaHNE TIPUYMH Opaka B TIPOM3BOJCTBE, pa3paboTKa MEPONpPHUATHI IO €ro
MPEIYNpPEKICHUIO H YCTPAHEHUIO;

OCBOEHHE TEXHOJOTHUECKUX MPOIECCOB B XO€ MOArOTOBKH MTPOM3BOJICTBA HOBOW TPOTyKIIHH;

-yyactue B paboTe MO HajajJKe, HAaCTpPONMKE M OMNbITHOW NpOBEpKe 000pYyAOBaHUA U
MIPOTPAMMHBIX CPEJICTB;

-TIPOBEpPKa TEXHHYECKOTO COCTOSIHHS M OCTATOYHOTO pecypca 00OpyJIOBaHUs, OpTaHU3AIUS
MpOo(QUITAKTHIECKUX OCMOTPOB M TEKYIIETO PEMOHTA,

-IIpUEMKa B OCBOSHHE BBOJIUMOTO 00OPYIOBaHUS;

-COCTaBIICHHE 3asBOK Ha OOOpYJIOBaHWE M 3alacHbIE YacTH, IMOJrOTOBKA TEXHHUYECKOM
JTOKYMEHTAI[H Ha PEMOHT;

HAyYHO-NCCIIEIOBATEIIBCKAS:

- W3ydYeHHWE HAayYHO-TEXHUYECKOW MH(OpMAIUH, OTE€YECTBEHHOTO M 3apyOE)KHOTO OTBITA
M0 TeMaTHKE UCCIIEOBAHHNS;

-MaTeMaTHYECKOe MOJICTTMPOBAHKE MPOIECCOB M OOBEKTOB Ha 0a3e CTaHAAPTHBIX ITAKETOB
aBTOMAaTU3MPOBAHHOTO TIPOEKTHPOBAHHMS W TAKETOB MPUKIAJHBIX MPOTpaMM Ul HaydHBIX
HCCIICIOBAHNI;

-TIPOBE/ICHHE YKCIIEPUMEHTOB TI0 33/IaHHOM METOMKE, COCTABJICHUE OMMCAHNS IPOBOANMBIX
UCCIIEIOBAHUH U aHAIIN3 UX PE3YJIbTAaTOB;

- IOJITOTOBKA JJAHHBIX ISl COCTaBJICHHSI 0030POB, OTYETOB U HAYYHBIX MyOIMKALIUIA;

- COCTaBJICHHE OTYETa II0 BHINOJHEHHOMY 3a/IaHHIO, Y4aCTHE BO BHEIPEHHH DPE3yIbTaTOB
UCCIIEIOBAHUM U pa3paboToK;

NPOBEJICHUE MEPONPUSATHH MO 3alUTe OOBEKTOB HHTEIIEKTYyalbHOW COOCTBEHHOCTH,
PE3yJIbTATOB UCCIICOBAHUI 1 pa3pabOTOK KaK KOMMEPYECKON TalHbI TPEATIPHUSTHSL.

3.IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI
IMPOI'PAMMBbI BAKAJIABPUATA
31 B pesynbrare OCBOGHHS NpOrpaMMbl OakanaBpuaTa Yy BBITYCKHHKA JIOJDKHBI
OBITH COPMHUPOBAHBI  CIIEAYIONINE OOUIEKYIbTYPHBIE KOMITCTCHIIHH:

CIIOCOOHOCTh ~ HCHOJIB30BaTh OCHOBBI  (uiIOcOpCKUX 3HAHMH JuIg  (OPMUPOBAHUS
MuUpoBo33pendeckoii nosuimu (OK-1);

CIIOCOOHOCTh aHAJTM3UPOBATh OCHOBHBIE 3TAIbl M 3aKOHOMEPHOCTH UCTOPUYECKOTO Pa3BUTHUS
obmiecTBa st GopMUpOBaHuUs rpakaanckoii mosuiwn (OK-2);

CMOCOOHOCTh HCHOJb30BATh OCHOBBI 3KOHOMUYECKUMX 3HAHMM B pasinyHbX chepax
xusHenestensHocTr (OK-3);

CMOCOOHOCTh MCIOJIB30BaTh OCHOBBI NMPABOBBIX 3HAHUM B PAa3IMYHBIX cepax AeATeNIbHOCTU
(OK-4);

CMOCOOHOCTh K KOMMYHHMKALlMM B YCTHOW W MNHCbMEHHOM ¢opMax Ha pPYCCKOM U
MHOCTPAHHOM SI3BIKaX JUUIsl PELICHHUs 3a/1a4 MEXJIMYHOCTHOTO U MEXKKYJIBTYPHOTO B3aUMOJEHCTBUS
(OK-5);

CIOCOOHOCTh paboOTaTh B KOJIEKTUBE, TOJIEPAHTHO BOCIIPUHUMATh COIMANIbHBIE, STHUYECKUE,
KOH(]eccHOHaNbHbIE U KyabTypHbIe pasimndus (OK-6);

CIIOCOOHOCTH K caMoOpraHu3aiuu u camooOpasosanuto (OK-7);

CMOCOOHOCTh HCHOJB30BaTh METOJIBl M HWHCTPYMEHTHI (DU3UYECKOH KYIBTYpBl UL
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o0ecrieueHns OJTHOLIEHHOH COLMaNbHOM U npodeccuoHanbHoi aestenproctd (OK-8);

CIOCOOHOCTh HCIOJIb30BaTh TPUEMBI OKa3aHHWS IEPBOM MOMOIIM, METOJbI 3allUThl B
YCJIOBUSIX upe3BbluaitHbix cutyanuii (OK-9).

BbIMyCKHUK, OCBOMBIIMI TporpamMmy OakajaBpuara, JOJDKEH 00J7anaTh CIeAyIOMUMU
obmenpoheccHoHaTbHBIMUA KOMIIETCHIIUSIMU

CMOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCUUIUIAH B ipodeccronanbhoi nesrenproctu (OTTK-1);

TOTOBHOCTBIO HCIOJIB30BAaTh 3HAHHUA O COBPEMEHHOW (DU3MYECKOW KapTHHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSAX, CTPOCHUHM BEIIECTBA /Uil  NOHUMAaHHSA
OKpy»Xaroliero mupa u sieiieanii npupost (OI1K-2);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O CTPOCHUH BEIIECTBA, MPUPOJE XMMHUYECKOW CBS3U B
Pa3MYHBIX KJIACCAX XUMUYECKUX COCAMHEHUH /I TIOHMMAaHHUs CBOWCTB MaTepHAJIOB M MEXaHU3Ma
XUMHYECKUX MPOIIECCOB, IPOTEKAIONINX B OKpyxaromieM mupe (OIMTK-3);

BJIQJICHNEM TOHUMAaHUS CYIIHOCTH W 3HAa4eHUs MWH()OPMAIMH B Pa3BUTHH COBPEMEHHOTO
WH(POPMAIIMOHHOTO 00IIECTBA, OCO3HAHUS OIMIACHOCTH M YTPO3bl, BOZHUKAIOIINX B 3TOM IIpoOIlecce,
CrOCOOHOCTBIO COOJIIO/IaTh OCHOBHBIE TPEOOBaHMsI HHPOPMAIIMOHHON 0€30MacHOCTH, B TOM YHCJIe
3aIuThl TocyaapcTBenHo TaiHbl (OI1K-4);

BJIQJICHNEM OCHOBHBIMH METOJIaMH, CHoco0aMH M CpPEIACTBAMHU TOJYYEHUS, XpaHCHHS,
nepepaboTku MH(POPMAIUK, HABBIKAMH PaOOTHI C KOMITBIOTEPOM KaK CPEICTBOM YIIPABJICHUS
undopmarmeii (OITK-5);

BJIaJICHEM OCHOBHBIMH METO/IaMH 3allUTHI MPOU3BOJICTBEHHOTO IEPCOHANIA U HACEICHUS OT
BO3MOXHBIX MOCJIEJCTBUI aBapuii, katactpod, cruxuitabix oenctauii (OITK-6).

BrInmyckHUK, OCBOMBILINHI [IporpaMmy OakanaBpuara, JOJKEH o0rnanath
npo(hecCHOHATPHBIMU ~ KOMITETCHIIUSIMH,  COOTBETCTBYIOLIMMH  BHIY  HpO(QEeCCHOHATBLHOU
NeITeTbHOCTH, Ha KOTOPBIH OPHEHTHPOBaHA IporpaMMa OakaiaBpuara:

IIPOU3BO/ICTBEHHO-TEXHOJIOTUYECKas AEeATEIbHOCTb:

CIOCOOHOCTBHIO ¥ TOTOBHOCTBIO OCYILECTBIISATh TEXHOJOTHYECKUH MPOLECC B COOTBETCTBUU C
pEriIaMeHTOM U MCIOJIb30BaTh TEXHUYECKHUE CPEICTBA Ui U3MEPEHHUs OCHOBHBIX MapaMeTpoB
TEXHOJIOTHYECKOTO MPOIecca, CBOMCTB ChIpbs U mpoaykuuu (ITK-1);

TOTOBHOCTBIO IPUMEHSTh AHAIUTUYECKUE U YHMCIECHHBIE METOJbl PEIICHUs MOCTaBIEHHBIX
3aJa4, HCIOJB30BaThb COBPEMEHHbIE HH(OPMAIMOHHBIE TEXHOJIOTUH, IPOBOJUTH 0O0pabOTKY
MHGOpPMAIIUU C HCIIOJIb30BaHUEM IPUKIIAJIHBIX IPOTPAMMHBIX CPEACTB c(epbl NPodecCHOHATbHON
NeATeIbHOCTH, HCIOJb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJIOTMM M 0a3bl JaHHBIX B CBOEH
npoeccHOHaIBHOW 00JacTH, MakeTbhl MPUKIAAHBIX MPOrpamMM JIs pacyeTa TEXHOJOTHYECKHUX
napameTpoB o6opymosanus (I1K-2);

TOTOBHOCTBIO MCIIOJIb30BaTh HOPMATHBHbIE JOKYMEHTBI IIO KauyecTBY, CTaHAAPTU3ALUU U
cepTU(QUKALUU TPOJYKTOB M H3JEJIUN, IEMEHTbl KOHOMMYECKOTO aHaju3a B IMPAKTHUYECKOH
nestenpaocTH (ITK-3);

CIOCOOHOCTBIO NPUHUMATh KOHKPETHbIE TEXHMYECKHE pelIeHus Mpu pa3paboTke
TEXHOJIOTUYECKUX MPOLECCOB, BHIOMPAaTh TEXHUYECKHUE CPEJICTBA M TEXHOJIOTHH C Y4eTOM
9KOJIOTHYECKUX mociencTBuii ux npumenenus (I1K-4);

CIOCOOHOCTBIO  HCHOJIB30BAaTh IpaBUJa TEXHUKH O€30MaCHOCTH, MPOU3BOJCTBEHHON
CaHUTapUH, NOXKAPHOU OE30M1aCHOCTH U HOPMBI OXpaHbl TPYJa, U3MEPATh U OLIEHUBAThH MapaMeTphl
IIPOM3BOJICTBEHHOIO MHUKPOKJIMMATa, YPOBHS 3albLICHHOCTH M 3ara3oBaHHOCTH, IIyMa, U
BUOpanuu, ocBerieHHocTr padounx mect (ITK-5);

CMOCOOHOCTBIO HaJla)KMBaTh, HACTpauBaThb W OCYLIECTBIATh MPOBEPKY OOOPYIOBaHUSA U
nporpammubix cpeacts (ITK-6);

CMOCOOHOCTBIO MPOBEPATh TEXHUYECKOE COCTOSHHME, OPraHM30BBIBATh MPOQPHIAKTHUYECKUE
OCMOTpBI M TEKYIIUH PEMOHT 00OpYyIOBaHUs, TOTOBUTh 00OpPYIOBaHHE K PEMOHTY M MPUHUMATH
obopynoBanue u3 pemonta (I1K-7);

TOTOBHOCTHIO K OCBOCHHMIO M OKCIUTyaTalldd BHOBBb BBOAWMOro obGopynoBanus (I1K-8);
CIOCOOHOCTHIO aHATM3UPOBATh TEXHUUECKYIO JOKYMEHTAIUIO, T0A0MpaTh 000pyI0BaHMUE,

TOTOBUTH 3asBKU Ha MpHOOpeTeHne u peMoHT obopynoBanus (I1K-9);

CIOCOOHOCTBIO  MPOBOJUTH aHAJIM3 CBIPbs, MAaTepUAIOB U TOTOBOM MpPOIYKIUH,
OCYIIIECTBIISITh OIICHKY pe3ynbTaToB aHanusa (I[1K-10);

CMOCOOHOCTBIO BBISBIATH M YCTPAHATh OTKJIOHEHHUS OT PEKUMOB PabOThI TEXHOJIOTUYECKOTO
000OpyIoBaHuUs M TapaMeTpoB TexHosIoruueckoro mnpomecca (I1K-11);



Hay4YHO-MCCIIEI0BATENbCKAS AEATEIbHOCTD:

CMOCOOHOCTBIO TUIAHUPOBATh M TMPOBOAMUTH (U3UUECKHUE M XHUMHYECKHE SKCIEPUMEHTHI,
MPOBOJUTH 00pabOTKY HMX pe3yJabTaTOB M OLIEHHBATh MOTPEIIHOCTH, BBIABHraTh THUIIOTE3bI U
YCTaHABIMBAaTh T'PAaHUIbl WX NPUMEHEHUS, MPUMEHATh METOJbl MaTEMaTHUYECKOIO aHaiu3a U
MOJICTUPOBAHMSI, TEOPETUIECKOTO U IKCIIepuMeHTanbHoro uccinenoBanus (I1K-16);

TOTOBHOCTBIO TPOBOJUTH CTaHIAPTHBIE M CEPTU(UKAMOHHBIC HCHBITAHUS MaTEpPHAJIOB,
U3Jeui 1 TexHoJoruueckux npoieccos (IIK-17);

FOTOBHOCTBIO MCHOJb30BaTh 3HAHUE CBOMCTB XMMHMUYECKHUX OJJIEMEHTOB, COCIUHEHMH H
MaTepHaJIOB Ha X OCHOBE JUTs PEIICHHUs 3a1a4 npodeccruoHanbHoi aestenbaoctd (I1K-18);

TOTOBHOCTBIO HCIIOJIB30BaTh 3HAHUS OCHOBHBIX (DM3UYECKUX TEOPUH IS  pEIICHUs
BO3HUKAIOMNX (U3NUYECKUX 33/1a4, CAMOCTOSITEIBHOTO MPUOOpeTeHHsI (PU3MUECKUX 3HAHUH, VIS
[IOHUMAaHUs MPUHIMIIOB padOThl MPUOOPOB U YCTPOWCTB, B TOM UHCJE BBIXOISIIUX 3a MPEAEIb
KOMIIETCHTHOCTH KOHKpeTHoro Hanpasienus (I1K-19);

TOTOBHOCTBIO M3Yy4aTh HAyYHO-TEXHUUECKYIO0 MH(POPMALMIO, OTEYECTBEHHBIN U 3apyOeKHbIN
ombIT 10 TeMatuke uccienoBanus (ITK-20);

4. OPTAHU3BAIUSA OBPAZOBATEJIBHOT'O MPOLUECCA IIPU PEAJIM3ALIUA
IMPOT'PAMM BAKAJIABPUATA

4.1.O6mas xapakTepucTUKa 00pa3oBaTeIbHON JIEATEIbHOCTH

OOpazoBarenbHast JAEATEIBHOCTh IO IMporpamMme OakanaBpuata MpelycMaTpHUBAeT:

MpoBe/IeHNE YUeOHBIX 3aHATUHN MO TUCIUILIMHAM (MOIYNSIM) B popMe JIeKLUH,
CEeMUHApCKUX 3aHATHH, KOHCYJbTalMii, JabopaTopHbIXx paboT, HHBIX ¢GopM oOyueHus,
MPEeyCMOTPEHHBIX YU€OHBIM IJIAHOM;

MIPOBE/IEHUE MPAKTHUK;

MIPOBEJIEHUE HAy4YHBIX MCCIEAOBAHUNA B COOTBETCTBHUM C MPOQHIEM MpPOrpaMMbl
OakanaBpuaTta;

MPOBEJIEHUE KOHTPOJISI KadyecTBa OCBOCHMS MporpamMmbl OakanaBpuaTa MOCPEICTBOM
TEKYIIEr0 KOHTPOJIS yCIEBAEMOCTH, MPOMEKYTOUHOM aTTecTallii U TOCYJapCTBEHHONW HTOTOBOM
aTTeCTaIluU OOyJarOIINXCS.

4.2. YueOHBI IUIaH MOArOTOBKH OaKaiaBpOB

Y4eOHBIN IJIaH TMOJTOTOBKH OaKaliaBpoB pa3pabOoTaH B COOTBETCTBUHM C TPeOOBaHUSIMH
(denepalbHOTO TOCYAapCTBEHHOTO 0O0pa30BaTEIbHOIO CTAaHJAApTa BBICIIETO O0pa3oBaHUA IO
HanpasieHuo noAaroroBku 18.03.01 Xwumuueckass TEXHOJOTHWsS, YTBEPKIECHHOIO IPUKA30M
MunucrepcTBa o0pa3oBanus U Hayku Poccuiickoit @enepammu ot 11.08.2016 1. Ne 1005.

B yuyebHoM rmuiaHe oToOpaskeHa JIOTMYEcKasl MOCIEAOBATEIbHOCTh OCBOEHHS LIMKIOB U
paznenoB OOII (AucUMIUIMH, MPAKTHK), 00€CTIeUnBAOIINX (OPMUPOBAHUE KOMIIETCHIIMMA. YKa3aHa
oOuias TpyA0eMKOCTh JUCIMIUINH, MOTYJEH, MPAKTHK B 3a4ETHHIX €IMHUIAX, a TAKKE X 001as u
ayJIUTOpHAs TPYIOEMKOCTh B Uacax.

YueOHbIii mMIaH NOArOTOBKM OakanmaBpoB mno HampaBieHuto 18.03.01 Xumwuueckas
TeXHOJOoTus, Mpodb « eXHOIOTHS 3alUTH OT KOPPO3UN») MPUIIAraeTcs.

4.3. Kanennapuslii yueOHbIH rpaduk

[TocnenoBarenpbHOCTh peajM3allii MPOrpaMMbl OakalaBpuaTa MO TroJlaM U CeMecTpam
(BKIIIOYasi TeopeTHueckoe oOyueHue, MPaKTUKW, HAy4yHbIe HCCIEAOBAaHUS, MPOMEKYTOUHBIE U
rOCy/IapCTBEHHYI0O HUTOTOBYIO AaTTECTallid, KAHWKYJbl) MPUBOJUTCS B KAJICHIAPHOM YueOHOM
rpaduke (MpuiIokKeHue - pabounit yueOHbIH MI1aH, KaleHAapHbIH yueOHbIH rpaduk).

4.4, AHHOTaUM pado4nX NPOrpaMm AUCHHUIINH
4.4.1. IucunnjanHbl 00s13aTeIbHON YacTH (0a30Basi 4acTh)

AHHOTaNus padoyeil NPOrpaMmbl JUCHUIIIHHBI
«HnocTpannslii a361» (b1.6.01)

1. Henp aucuMmiuHbl — mpuoOpeTeHrne oOydaronuMucs oOIel, KOMMYHUKATUBHOW U
npodeccuoHaIbHON KOMITETEHINH, ypOBEHb KOTOPBIX Ha OTAEIBHBIX JTamax SI3LIKOBOM
MOJArOTOBKM  MO3BOJIIET  HUCIOJIb30BaTh ~ MHOCTPAHHBIM  SI3bIK  NMPAKTHUUYECKH  KakK B
npodeccnoHabHON  (MTPOM3BOJACTBEHHOM W HAY4YHOM) JAEATENbHOCTH, TaK W s Ienel
caMo00pa3oBaHuUs.

2. B pe3ynbTare M3y4YeHUs JHACIATLINHEL oOyuaromuiics o nporpamme
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OakanaBpuaTa A HampaBieHUH moarotoBku OakamaBpoB 18.03.01 «Xumudeckas TEXHOJIOTHS
JIOJIKEH:

Obaaoams criienyromumu oomekyabTypHbiME (OK) KoMIeTeHIUSAMH:

- CcrmocoOHOCTh K KOMMYHHMKAIIMM B YCTHOM W THCBMEHHOW (opmMax Ha pPycCKOM U
MHOCTPAaHHOM SI3bIKax I PELICHUS 3a/1a4 MEXJIMYHOCTHOTO U MEXKYJIbTYPHOTO B3aMMOJEHCTBUS
(OK-5). 3uame:

-OCHOBHBIE crocoOBbI COUYETAEMOCTH JIEKCUUECKUX EIUHUL] u

OCHOBHBIE CJI0BOOOPAa30BaTEIIbHBIE MOJIEIIN;

PYCCKHE SKBUBAJIEHTbl OCHOBHBIX CJIOB M BBIPaKEHUH PEUYM B MPOILECCE MEXKINYHOCTHOTO U
MEXKYJIbTYPHOTO B3aMMOJEHCTBUS;

OCHOBHBIE ITPUEMBI U METO/Ibl pe(pepupOBaHUs U AHHOTUPOBAHUS JINTEPATYPHI;

[IACCUBHYI0 M AaKTHUBHYIO JIEKCUKY, B TOM 4YHCII€ OOIIEHAay4yHyI0 M CIIEHHUAJIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO JJIsl pa0OTHI HaJ TUIIOBBIMU TEKCTAMU;

MpUeMBbI pPabOThHI C OPUTMHAIBHOM JINTEPATYPO HA HHOCTPAHHOM SI3bIKE.

Ymemo:

-paboTaTh C OPUTMHAIBHOM JIUTEPATYPON HA UHOCTPAHHOM SI3BIKE;
paboTaTh CO CIOBapeM;

BECTU IMEPENHCKY Ha H3y4aeMOM SI3bIKE C LENbI0 MEXKINYHOCTHOIO U MEXKKYIBTYPHOTO
B3aUMOJICHCTBHS,

BECTU peYeByIO JESATEIbHOCTh IPUMEHHUTEITHHO K cepe OBITOBOM
npodeccnoHATLHOW KOMMYHHUKAIIHH.
Braoems:

- WHOCTPAaHHBIM SI3BIKOM Ha YPOBHE MEXKJIUYHOCTHOTO U MEKKYJIBTYPHOTO OOIICHHUS,
HaBBIKAMH H yMEHHSIMH PEUEBOW JICITEILHOCTH TPUMEHHUTEIBHO K cdepe OBITOBON u
npodeccnoHaIbHON KOMMYHHKAIIUU, OCHOBaMH ITyOJIMYHOMN peuH;

- OCHOBaMH pedeprupoBaHMs] U aHHOTUPOBAHUS JINTEPATYpPhl HA U3Yy4aeMOM HHOCTPAaHHOM
SI3BIKE.
3.Kpatkoe coneprkanue IUCHUTUINHBI:
Beenenue. Ilpenmer u posib MHOCTpAaHHOTO s3biKa. KpaTkue wcCTOpuYecKue CBeAeHUs 00
M3y4aeMOM si3bIKe. 3aJ1aul U MECTO Kypca B MOJArOTOBKE OakallaBpa TEXHUKU U TEXHOJIOTHH.
Monayns 1. [.I'pamMaTrdeckre TpyAHOCTH U3Yy4aE€MOT0 S3bIKa:
1.1 JInunble, NpuUTSHKATEIbHBIE U IPOYNE MECTOUMEHUS.
CrpsikeHue ri1aroya-cBsa3Ku.
W3menenue rnarona-cBs3ku B (Qopmax Hacrosimero BpemeHu. OOpa3zoBaHuE pa3iIHMUHBIX
BUJIOBPEMEHHBIX (OpM € MOMOIIBI0 Iaroyia-cBsizku. OOpa3oBanue u ynorpebdieHue ¢Gopm
MAaCCUBHOTO 3ayora. Mi3MeHeHue riaroyia-cBsi3kd B pa3IMyHbIX (opMax MpomIenniero u Oyaymnero
BpeMeHH. [ aron-cBsa3ka B OTpULATENbHBIX TPEAIOKEHHSIX.
1.2 Tlopsnok cioB B npeaniokeHuu. lIpsaMoit mopsaoK CIOB YTBEPAMTENBHOTO MPEAJIOKEHUS B
pa3IMYHBIX BUAOBpEeMEHHBbIX (dopmax. lV3meHeHue Tmopsiika CIOB B  BOIMPOCUTEIBHBIX
npemioxkeHusax. [lopsgok clI0B M MOCTPOCHHE OTPHULATEIBHBIX MPEAIOKEHUNH. DMmbaTrueckue
KOHCTPYKIUH.
Mopyns 2. Il.UTeHne TeMaTUYECKUX TEKCTOB:
2.1. Beeneunue B crieliuaiIbHOCTh
2.2 1.1. Menpeneen
2.3. PXTY um. JI.. Menneneena
[TonsiTHE 0 BUAAX UTEHUS HA MPUMEPAX TeKCTOB 0 Xumuu, /].M. Menoeneese, PXTY um, /[. 1.
Menoeneesa.
AKTHBU3AIMS JTEKCUKH NPOYUTAHHBIX TEKCTOB.
Mopnyns 3. III. IIpakTika yCTHOM pedn IO TeMaM:
3.1. «I'oBopuM o cebder,
3.2. «Bropone»,
3.3. «PaifoH, T11e 5 KUBYY.
MoHosorudeckas pedb 1o TeMe «0 cedey.
Mopyns 4. I.I'paMmmaTrueckue TpyIHOCTU U3Y4aeMOTo sI3bIKa:
41. Wndunutus. @opmbl nHpuuuTHBa. [Iponomkennsiii u nepdekTHelii HHPUHUTHB. DyHKIMU
nH(pUHUTHBA B TIpeioxkeHnn. OO0pazoBaHue U ynoTpeOieHne NHPUHUTHBHBIX 000POTOB THIIA
«CJTIOKHOE TOMJIeKAIEe» M «CJIOKHOE JOMOJHEHHe». BapuaHThl mepeBoja HHOHUHUTHBHBIX

9



000pOTOB Ha PYCCKUH S3BIK.
42. Bunopemennsle Gpopmbl rinaronoB. OOpa3oBaHHe MPOCTHIX, MPOJOJIKEHHBIX, MEP(HEKTHBIX U
nep(eKTHO-TIPOJI0DKEHHBIX BpeMeH. BompocurenbHble NPeAyioKEHUs B PA3IUYHBIX BpPEMEHaX.
OO0pazoBaHue OTPUIATEIHHBIX (POPM TJIAr0JIa B Pa3IMYHBIX BpeMEHaX.

Monayns 5. II. M3yuaromiee 4YTeHHWe HAyYHO-MOMYJSPHBIX TEKCTOB IO BBIOPAHHOM
CIELIMAJIBHOCTH.
IIpuMepHas TeMaTrKa TEKCTOB:
5.1. «Xumudeckasi TEXHOJIOTHS U HAYYHBIE METOIbI»
5.2. «XUMUYECKOE MPEPUATHED.

Mopnyns 6. I11. [IpakTika yCTHOU pedu 1o TeMe
6.1. «Cmyoenuecxas scuzno».
6.2. «Xumusi, I3MEPEHHUS B XUMUIECKOH TEXHOJIOTHID)

Mogyns 7. I. ' paMMaTruecKkue TpyIHOCTH U3y4aeMOro s3bIKa:
71 Ilpuuactus. [lpuyactusi Hactosimiero M mpoiuenumero BpemeHH. llepdextHbie (Hopmbl
npuyactus. MecTo npuyacTuil B NpeIoKEeHUU. PaznmnuHple BapuaHTHI IepeBOJa NPUYACTUNA Ha
pycckuii si3bIK. [IpudacTHbie 000POTHI U IPUEMBI UX NEPEBOA HAa PYCCKUM S3bIK.
7.2. CocnararenpHoe HakioHeHHE. DOpPMBI coclaraTeIbHOTO HAKIOHEHHS B M3Y4aeMOM SI3BIKE.
MopnanbHble TJIarojbl U UX HCIOJIB30BAaHUE B MPENJIOKEHHUSAX B COCIaraTelbHOM HAKJIOHEHUU.
Tumnbel  yCIOBHBIX MNpeMIOKEHUH. BapuaHTel IepeBoJa NPEIIOKEHHM B  COCIAraTeJIbHOM
HAKJIOHEHUU U YCIOBHBIX MPEII0KEHUH.

Monyns 8. II.13ydaromiee yTeHrne TEKCTOB 110 TEMATHKE:
8.1. «Xumudeckas 1abopaTopus».
8.2. «3MepeHus B CHCIHAILHOM J1a00paTOpUm».

Monyns 9. II1.IIpakTHka yCTHOM peyu Mo TEMaM:
9.1. «Ctpana n3y4aemMoro si3bIKay,
9.2. «IIpoBeneHne IeI0BOM BCTPEUNY,
9.3. «3akioueHne KOHTPAKTay.

3.00beM MUCIUTUTAHBI U BUBI y4eOHOM pabOThI

Bunx yaeOHoM paboThI B
33YCTHEIX B Pacnpenenenue yacos o
aKajzieM. ceMecTpam
eqUHUIIAX | yYacax Cemectp 1 Cemectp 2
Ax.gacel Ax.gacel
(3BET) (3ET)
OO61ast Tpy10€MKOCTh TUCIHUIUIUHBI TI0 8 288 144 144
y4eOHOMY TUIAHY 4) 4
AyIUTOpHBIC 3aHATUS 2,2 80 48 32
(1.3) (0.9)
Jlexun - - - -
[IpakTrueckue 3aHATHS 2,2 80 48 32
(1.3) (0.9)
CamocrosTenbHas pabora: 4.8 171,8 95,8 76
(2.7) (2.1)
KonTakTHas camocrositenbHas paboTa 0,2
KonTakTHas paboTa — mpoMeKyToYHas
aTTecTalus 0,4
Bu uTOroBoro KOHTpOJIs: 3a4eT/3K3aMeH 1 35,6 3auer ¢ DK3aMeH
OILIEHKOH 35,6
1)
Bun yue6HOMI paboThI B
3AYCTHEIX B Pacnipenenenue 4acos 1o
aCTpOH. cemMecTpaMm




eQUHUIAX | dYacax Cemectp 1 Cemectp 2
Actp.yacsl | AcTp.4acsl
(BET) (BET)
OOm1ast TpyA0€MKOCTb AUCIUTUINHBI IO 8 216 108 108
y4eOHOMY TUIaHy 4) 4
AyIUTOpPHBIC 3aHATHS 2,2 60 36 24
(1.3 (0.9)
Jlexun - - - -
[TpakTudeckue 3aHsATHS 2,2 60 36 24
(1.3) (0.9
CamoctosrenpHas padboTa: 4.8 128,85 71,85 57
(2.66) (2.1)
KoHTakTHas camocTosiTebHas paboTa 0,15
KonTakTHas pabota — mpoMexXyTouHast
arrecranus 0,3
Byt uTOroBOro KOHTPOJIS: 3a4eT/3K3aMeH 1 26,7 3auer ¢ DK3aMeH
OILICHKOM 26,7
1)

AHHOTANUA padoyeid MPOrpaMMbl U CHUILIMHbBI
“dunocopus” (b1.5.02)

1. Ilenu u 3aaun JUCHMUILIAHBI

Henp mucuuniuasl  «dunocodus» — cPopMUpoBaTH y CTYAEHTOB KOMILJIEKCHOE
IpECTaBICHUE O poJud U MecTe (GWIocopuM B CHCTEME TI'yMaHUTApHBIX, COLMUAIBHBIX U
€CTECTBEHHBIX HayK, MO3HAKOMHUTb UX C OCHOBaMHU (PHIOCOPCKOrO 3HAHUS, HEOOXOAMMBIMU IS
PEILIECHNS TEOPETUYECKUX U MPAKTUYECKUX 3a/1a4.

2.Komrmiereniuu 6akanaBpa B oonactu ¢uiocopun

W3yueHne IUCHMIIIMHBI HANpaBI€HO HAa (OPMUPOBAHME M pa3BUTHE CIEIYIOLIUX
OOIIEKyIbTYPHBIX KOMIETEHIUI:

- CIIOCOOHOCTH HCIOJIb30BaTh OCHOBBI (PUIOCO(PCKUX 3HAHUH A1  (HOPMHUPOBAHUS
MupoBo33penyeckoii mosuiuu (OK-1);

B pesynbrate ocBoeHus Kypca (puinocoduu CTyIeHT JOJDKEH:

3Hamb: OCHOBHOE COJEp)KaHHE IJIABHBIX (UIOCOPCKMX IIKOJA M HaIpaBJeHUH,
IpEJCTaBUTENIEH 3TUX IIKOJ, CBSI3b M pazauuue ux ¢uiocockux upael, cBs3b HCTOPHUKO-
¢mwioco(hckuX KOHLENIHUA C COBPEMEHHBIMH NPOOJIEMaMU WHAMBHUIYaIbHOW M OOLIECTBEHHOU
KU3HH;

ymemy:  TIOHUMaTb W AHAIA3UPOBAaTh  MHUPOBO33PEHYECKUE,  COLMAIbHBIE U
UHAMBUIyaJIbHbIE  MpOOJEMbl  COBPEMEHHOW  JKM3HM; TI'PAaMOTHO  BECTH  JIUCKYCCHIO,
apryMEHTHPOBAHHO OTCTAaMBaTh CBOIO MO3MLHUI0 IO 3HAYMMbBIM (QUIOCOPCKUM Mpobiiemam
COBPEMEHHOM *HU3HH, OMMPasiChb Ha HapaOOTaHHBIA B UCTOpUU (UIIOCO(UU MaTepUa; MPUMEHATh
NoJIy4eHHble (prnocodckre 3HaHUS K PELIeHNIO TPO(PECCHOHATIBHBIX 3a/1ay;

énademy: TMPEACTABICHUSAMH O (MIOCO(UN KaKk HayKe U CHCTEME LIEHHOCTEH, ee MecTe B
cUCTeMe TyMaHMTApHOTO 3HaHUSA; OCHOBaMH (MIOCO(CKOTO MBIIIJICHUS; KaTeropHaabHbIM
anmaparoM H3y4aeMoil AMCUUIUIMHBI, (UIOCO(CKUMHU METOJAMHU aHallM3a pa3IMyHbIX MpobieMm,
HaBbIKAMHU (QUIOCO(PCKON KyJAbTYpbl Ul BBIPAOOTKM CHUCTEMHOTO, ILEJIOCTHOTO B3IJIsa Ha
JNEUCTBUTEIBHOCTh U MECTO XUMHUH U XUMHUUYECKOHN TEXHOJIOTUH B LIEJIOCTHON KapTHHE MHUpa.

3. Kpartkoe conep:kaHue TUCHMITIINHBIL:

Beenenue. @unocodusi, ee MpoUCX0XKICHHE U POJIb B OOIIECTBE.

Monynb 1. OcHoBHBIE (pUIOCO(CKHE HIKOTIBI.

Antnunas ¢unocodus (nocokparuku, copuctsl, Cokpar, lemokput, [1naton, Apucrorens,
SIUTMHUCTHYECKU-pUMCKas ¢uiioco¢pus). OCHOBHbIE MPOOJIEMBbI CPEeJHEBEKOBOH ¢uiuocopun u
snoxu Bozpoxnenus. @unocodpus Hosoro Bpemenu (XVII — XVIII BB.) Uneonorus [Ipocsemienus.
Hemeukas knaccuueckas ¢unocopus. Pycckas ¢punocodusa XIX — XX BB. OCHOBBI MapKCHCTCKOM
¢mnocopuu. OcCHOBHBIE HANIPABJICHUSI COBPEMEHHOM (hunocopuu.

Monyns 2. ®unocockue KOHISTIIUNA OBITUS Y TIO3HAHUS.
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[IpoGnema ObiTust B uctopun ¢unocoduu. IloHATHS MaTepHaIbHOTO M HICATIBHOTO.
OcHoBHBIE (UIOCO(CKUE HAMpPaBICHUS: MaTepualu3M © uaeanusM. [lpuHiun riodanbHOTO
3BOJIFOLMOHM3MA B COBPEMEHHOW HAYYHON KapTHUHE MHPA.

Konnenuuu npocTpancTBa 1 BpeMEHHU B UCTOPHH (GHIIOCO(UH U HAYKH.

[Ipoucxoxxaenue cosHanus. Posib Tpyna B IpOUCXOKIEHUM co3HaHUs. Mneanuctuueckue u
MaTepUATMCTHYECKHE KOHLenuu co3Hanus. Co3Hanue u Mo3r. Co3HaTenbHOe U Oecco3HATEIbHOE.
Coznanue u s13pIK. CO3HAHUE U CAMOCO3HAHUE.

Konrenuumu rHoceosoruu B UCTOpun GUIIocohuu: CEHCYaTu3M, PAllUOHAIN3M, CKEITULIU3M,
arHOCTUITN3M, KOHIICTIIUS BPOKICHHBIX HJCH, anpropu3M. [lraneKTika Mo3HaHUs: YyBCTBEHHOE U
patoHaabHoe. OCHOBHBIE TEOPUU UCTUHBI.

Monyns 3. [IpoGiiemsbl yenoBeka B ¢puiocohun.

YenoBek kak mpenmer (unocockoro ananmuza B uctopuu Quiocoduu. IIpoucxoxaeHue
YeJloBEeKa: INPUPOJHBIE M COLMAJIbHBIE YCIOBUS AaHTPOINOCOLMOIeHe3a. buosornyeckoe u
COLIMANBHOE B YeJoBeKe. THIMBUA, MHIUBUAYaTIbHOCTD, JIMIHOCTb.

CMmbICIT KM3HM UM TpenHa3HayeHue uvenoBeka. Kus3Hb, cmepTh, OeccMmepTue. JIBUKeHHe
HEHACWINs, €ro pojb B COBpeMeHHOM! *u3Hu. Llenu n nerHoctu. CBo6oaa BOJIM U OTBETCTBEHHOCTh
nu4yHOoCcTH. HpaBcTBEHHBIE, pETUTHO3HBIE, SCTETUUECKUE [IEHHOCTH.

Mopyns 4. Gunocodust uctopuu u oOIIeCTBA

YenoBek B CHUCTEME COLMAIBHBIX cBi3ei. JINUHOCTHL M Macchl, cBOOOa U HEOOXOIUMOCTD.
dunocodust ucTopun: GOpPMANMOHHAS W IUBIIN3ANMOHHAS KOHIICTIIIUN UCTOPUIECKOTO Pa3BUTHSL.
[Iporpeccucrckue U IUKIMYECKWE MOJENH pa3BUThda. ['noOanbHbIE MPOOIEMBI COBPEMEHHOCTH.
Konnenus ycToWduBOTO pa3BUTHS U CIIEHAPHUH Oy TIyIIIETO.

O6miectBo u ero crpykrypa. ComnpanbHasi, MOJUTHYECKAs: M TyXOBHAsI cepbl 00IIecTRa.
Konuenuuu rocynapcra B ucropuu unocodekoit Mpiciu. ['paxaanckoe o01IeCTBO U MPaBOBOE
rocyznapcTBo.

Mogyns 5. dunocodckue mpoOaeMbl XUMUU U XUMHUYECKON TEXHOJIOTHH

Hayunoe u BHeHayuyHoe 3HaHue. CTpyKTypa HAy4HOIO 3HAHHUSA, €r0 METOAbI U (POPMEI.
Hayunsbie peBositoniny ¥ cMeHa TUIIOB pallMoHaIbHOCTH. Hayka B coBpeMeHHOM Mupe. DTHKa HayKu
1 OTBETCTBEHHOCTh YUEHOTO.

[IpoGnema cooTHOWIEHUST HayKu U TeXHUKH. ColuanbHbIE TMOCIEACTBUS HAyYHO-
TEXHUYECKOTO Iporpecca. DTHUECKUE U SKOJOTUYECKHE UMIIEPATUBBI Pa3BUTHS HAYKU U TEXHUKH.

MecTo XUMHUH B CHCTEME €CTECTBEHHBIX HayK. OCHOBHas mpoOiieMa XMMUM KaKk HayKd U
npousBojicTBa. Llenu u 3amaun xumudeckoi TexHosoruu. Cnenudpuka XMuMUKO-TEXHOJIOTHYECKOT0
3HaHUS: QyHAaMEHTAIbHOE U MPUKIIAIHOE, IMIIUPHUECKOE U TEOPETUUYECKOE.

4.00beM y4eOHOW TUCIMIUIMHBI

o B 3avernrix | B akagem.
Bubr yue6HOM paboThI
eIMHUIIAX qacax
OO0miasi  TPymOEMKOCTh  JHUCHMIUIMHBI  TIO | 5 180
yueOHOMY IUIaHy
AyIUTOpPHBIE 3aHATHS: 4/3 48
Jexunu 8/9 32
Cemunapsi (C) 4/9 16
CamocrosarenbHas pabora (CP): 8/3 96
Bua xonTpons: 1 36
KoHTakTHas paboT — IIPOMEXKYTOUYHAs 0,4
aTTecTauus
IloaroToBka K 3K3aMeHy 35,6
Bujg uroroBoro KoHTpoOJIs DK3aMeH
Bib! yucGHOi paGoTs! B 3ayerneix | B actpon.
eIMHUIaxX qacax
OO11ast TpyA0€MKOCTh AUCIUILTUHBI 110 Y4eOHOMY | S 135
TUTaHy
AyIUTOpHBIE 3aHATHSL: 4/3 36
Jlexmun 8/9 24
Cemunapst (C) 4/9 12
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CamocrosarensHas padora (CP): 8/3 72

Bua xonTpons: 1 27
KonTakTHas paboT — IpOMeXyTOYHAasI aTTECTAI 0,3
IloaroToBka K 3K3aMeHy 26,7
Bua uroroBoro KoHTpoIst DK3ameH

AHHOTanus padoyei NPorpaMMsbl M CHHUILIMHBI
«HUctropusn» (b1.5.03)

1. Henp AMCIUIUIMHBL: (OPMUPOBAHUE Y CTYJACHTOB KOMIUIEKCHOTO MPEACTABICHUS O
poJIi U MECTE€ HCTOPUM B CHUCTEME T'YMAHUTAPHBIX KW COLMAJIBHBIX HAYK, KYyJIbTYpPHO-
HCTOPHUYCCKOM CBO€06paSI/II/I POCCI/II/I, €€ MCCTC BO BCCMHUPHO-UCTOPHUUICCKOM IIPOLCCCE, 00
OCOOEHHOCTSIX U OCHOBHBIX JTamax €€ MCTOPUUYECKOTO Pa3BUTHS; BBEJICHUE CTYJECHTOB B
Kpyr HUCTOPHUYECKMX Mpo0sieM, CBA3aHHBIX € oOnacTbio Oynaymieid mnpodeccuoHanbHON
JEATEIIbHOCTH.

2. B pesynpraTte W3ydeHHs AMCHUIUIMHBI OOYYalOIIUiics TO Mporpamme OakajgaBpuaTa
JOJIKCH:

Ob6naaate cienyromUMH 00IIEKYIbTYPHBIMU KOMIIETEHLIUSAMHU:

- CHOCOOHOCTh AaHANU3UPOBATh OCHOBHBIE JTalbl U 3aKOHOMEPHOCTU HMCTOPHUYECKOTO
pa3BuTHS 001IeCcTBa 151 GOPMHUPOBAHUS rpaxkaaHcko mosurmu (OK-2).

3namo:

- OCHOBHBIE HaINpaBJICHUs, TPOOIEMbI U METOIbI HCTOPUUYECKON HAYKH;

- OCHOBHBIE ATalbl U KIIOYEBbIE COOBITUS HcTOpUU Poccun 1 Mupa; 0cOOEHHOCTH pa3BUTHS
POCCHUICKOTO TOCYAapCTBa, BBIIAIOIINXCS JEATEICH OTEUECTBEHHON 1 BCEOOIEeH HCTOPHUH.

Ymemu:

- COOTHOCHTh OOIIME€ HCTOPUYECKHE TMPOLECChl M OTAENbHbIE (DAKTBI; BBIABIATH
CYIIECTBEHHbIE YEpPThl MCTOPUYECKUX TPOIECCOB, SBICHUH M COOBITHH; aHaIM3UPOBATh
COLIMAJIbBHO-3HAYMMBIE MTPOOIEMBI;

- (GopMynHUpOBaTh U APryMEHTHUPOBAHO OTCTAaUBATh COOCTBEHHYIO MO3UIUIO MO Pa3IMYHBIM
nmpooIeMaM UCTOPHH.

Braoemw:

IpeJCTaBICHUAMHU 00 UCTOPUM KAaK HayKe, €€ MECTE B CUCTEME I'YMaHUTApHOIO 3HAHUS;

- IpeACTaBJICHUSAMHU 00 OCHOBHBIX 3Talax B UCTOPUH YEJIOBEUECTBA U UX XPOHOJIOTUH;

- KaTeropualbHO-TIOHATUNHBIM aIlllapaToM U3y4aeMOU IUCLUIUINHBI;

- HaBBIKaMU aHAJIN3a HCTOPUYECKUX UCTOYHHUKOB.

3 Kpatkoe conepkaHue IUCLHUILINHEL.

Monyne 1. Mctopus B cuUCTEME COLMAIBHO-TYMaHUTAPHBIX HayK. OCHOBBI METOIOJIOIUU
uctopuueckoi Hayku. OcoOEHHOCTH CTaHOBJICHUS TOCYAapCTBEHHOCTH B Poccun.

Mecto ucropuu B cucreMme Hayk. [IpenMer nucropudeckoit Hayku. Ponb Teopun B No3HaHUM
nporioro. CymHocTs, GopMbl, (PYHKIUU UCTOPUUECKOTO 3HaHUA. MICTOUHMKU MO OTE€4eCTBEHHOMN
ucTopuu, ux kiaccupukanus. Mcropus Poccum — HeoThemiieMas 4yacTb BCEMHPHOW HCTOPHU;
oO1iee 1 0COOEHHOE B UCTOPUYECKOM Pa3BUTHUH.

Havano poccuiickoii rocynapctBeHHOCTH. Kuesckast Pycb. DTHOKYIbTYpHBIE U COLIMAIBHO-
MIOJIMTUYECKUE  IPOLIECCHl  CTAHOBJICHUS  POCCUHCKOM  roCyAdapCcTBeHHOCTH.  [Ipunsatue
XpUCTHAHCTBA.

Pycckue 3emun B XII — nawane XVI BB. OOpazoBanue Poccuiickoro rocymapcrsa, ero
ucropudeckoe 3Hayenue. Poccus B cepenune XVI — XVII BB.

Mopnyns 2. Poccuiickas umnepus B X VIII- nauane XX B.

Poccuiickoe rocynapcto B XVIII Beke — Beke MoaepHHU3alMU U HpocBenieHus. Pedopmbl
Iletpa 1 xak mnepBas MONBITKA MOJEPHHU3AIMU CTpaHbl, €€ ocobeHHocTH. DopMHpOBaHUE
Poccuiickoit umnepun. OCHOBHBIE HANIPABJIEHUS «EBPOIIEU3ALI CTPAHbI. JBOJIIOLMS COLUAIBHON
CTPYKTYpHI ob1iecTBa. JlanbHelee pacmupenue rpanun Poccuiickoit ummnepun.

Poccus B XIX cronerun. IlpombinuienHsiii nepeBopotr B EBpome u Poccum: obuiee u
ocobenHoe. Baxueitmme yciaoBus nepexona Poccuu kK MHIYCTpHATBHOMY OOIIECTBY — pEILICHHE
KPECTBSIHCKOI'O BOIIPOCA U OrPaHUYECHHUE CaMOJICPKaBUsA. JIUTENBHOCTH, HEMOCIEI0BATEIbHOCTD,
IUKIMYHOCTh Tpolecca Oypikya3sHoro pedopmupoBanus. Ponb cyObeKTUBHOTO (akTopa B
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npeojoneHuu orcraBanus. Pegopmbr XIX Beka, ux 3Hadenue. OOmecTBeHHbIe MBUXKEHHS B XIX
BEKE.

Poccus B mauane XX Beka (1900 — 1917rr.). OcOGEHHOCTH COIMATBHO-IKOHOMUYECKOTO
pasButHs Poccun B Havase XX Beka. OObeKTUBHASI TOTPEOHOCTh MHYCTPHAIBHOW MOACPHHU3AINN
Poccun. CootHomenue nonurnyeckux cuia B Poccum B Hauane XX Beka. Hapacranue kpusuca
camonepxkaBus. IlepBas poccuiickas peBomonus. (OOpa3oBaHHWE TOJUTHYECKUX IAPTHIA.
I'ocynapctBenHas nyma Hadasa XX BEKa Kak IIEPBBIM ONBIT POCCHUKCKOrO IapilaMEHTapU3Ma.
CronbmuHckas arpapHas pedopma. IlepBas mupoBas BoiiHa M ywactue B Heill Poccum.
®eBpanbckas peBosironus 1917r. 1 KopeHHbIE U3MEHEHUS! B IOJIUTUYECKOM KU3HU CTPAHBI.

Mogyns 3. OT coBeTCKOro rocyaapcTa kK coBpeMenHoi Poccum.

dopmupoBaHUEe M CYIIHOCTH coBeTckoro crpost (1917-1991rr.). IlomroroBka m mobena
OxTs16prCcKOTO BOOpYXeHHOTO Bocctanus B [lerporpane. 11 Beepoccuiickuii che3n COBETOB 1 €ro
pemieHusl. DKOHOMHYECKas W COLMANbHAs TOJMTUKA OONbIIEBUKOB. ['pakgaHckas BoiHa u
nHoctpaHHass wuHTepBeHIUs. Cynpba u 3HadeHue HOIla. VYTBepkaeHwe OAHOMAPTHIHOMN
noyutrdeckoit cucrembl. O6pazoBanue CCCP. I[Monutndeckass 60oppba B mapTUH U TOCYAApCTBE.
CCCP B roas! nepBoix msatmiieTok (koner 20-x rr. — 30-e rr.). @opmMupoBaHue peXxuMa JIHMIHOU
Bracty CTajlvHa U KOMaHAHO-aAMMUHUCTPATUBHON CHCTEMBI YIPaBICHUS rOCyJapcTBOM. BHemHss
nommtuka CCCP B 20-30-e rr. CCCP Bo BTOpOii MupoBoii u Benmkoir OTedecTBEeHHOW BOIHE.
N3meHeHne COOTHOMIEHWs CUJI B MHUpPE IOCIE BTOPOM MHUPOBOM BOMHBI. Hauamo «xomomgHOU
BOWHBI». TpynHocTy nocieBoeHHoro paszputus CCCP. YxkecroueHne NOJUTUYECKOIO pexuma U
UJIE0JIOTUYECKOr0 KOHTpOoJIsl. [onbITkH OOHOBIEHHS «TOCYJAapCTBEHHOTO colpanu3ma». XX che3]l
KIICC wu ocyxaenue Kyinbra JuYHOCTH CramuHa. «Otrenens» B AYyXOBHOM cdepe.
DOxoHommuueckue pedopMbl cepeanHbl 60-X rooB, MPUYMHBI UX He3aBeplleHHOcTH. HapacTtanue
KPU3HUCHBIX SBJICHUI B coBeTCKOM oOmiecTBe B 70-¢ — cepenune 80-x romoB. BHemHss monmuTrka
CCCP B kon1ie 60-x Havane 80-X IT.: OT pa3psaIKu K 000CTPEHUIO0 MEXKAYHAPOAHON OOCTaHOBKH.
«lIepecTpoiikay»: CYIIHOCTb, LI€JIM, 3aJaud, OCHOBHBIE dTambl, pe3ynbTaThl. Pacmag CCCP.
O6pazosanue CHI'.

CraHOBJICHHE HOBOM POCCHHCKOW rocymapctBeHHOCTH (¢ 1991- mo Hacrosiee Bpems).
JIuGepanpHass KOHIIEHIIUS POCCUUCKUX pedopM: TIEpeXoa K PhIHKY, (OPMHPOBAHKE T'PAKIAHCKOTO
oOmiecTBa U npaBoBoro rocyaapcrsa. «lllokoBas Tepanusp» 3KOHOMHYECKUX pedopM B Hadane 90-x
rogoB. Konctutyuusi Poccuiickoii @epeparun 1993r.  MexHalMOHAIbHBIE  OTHOUIEHUS.
[TonmuTHueckue nmapTUM U OoOLIECTBEHHbIE IBMXKEeHUS Poccum Ha coBpemeHHOM stane. Poccust Ha
IIyTH MOAepHU3auuu. Poccus B cucteMe MUPOBOM S3KOHOMUKH U MEKTyHaPOIHBIX CBSI3EH.

4. O0beM y4eOHON TUCITUTIITUHBI

Bubr yue6HOM paboThI B 3a4eTHRIX | B akazeM.
eAMHUIIAX qyacax
OO61as TpyA0E€MKOCTh AUCHHUILINHBI TI0 YYEOHOMY IIaHy 4 144
KonrakTtHas padora (KP): 1,3 48
Jlexuun (Jlek) 0,9 32
[TpakTuueckue 3anstus (I13) 0,4 16
CamocrosarenbHas pabora (CP): 1,7 60
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,3 10
Pedepar / acce 0,6 20
Bua xonTpons: 1 36
KonTakTHas paboT — mpoMeXyTouHast aTTeCTaIus 0,4
IloaroToBka K 3K3aMeHy 35,6
Bun utoroBoro KOHTpos DK3aMeH
Bunsl yaeOHOM paboThI B 3a4eTHBIX | B actp.
eMHUIIAX qacax
OO11ast TpyA0€MKOCTb AUCIUILIMHBI 10 Y4eOHOMY IJIaHy 4 108
KonrakrtHas padora (KP): 1,3 36
Jlexuuu (Jlek) 0,9 24
[Ipaktuueckue 3ausarus (113) 0,4 12
CamocrosarensHas padora (CP): 1,7 45
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ITonroToBka K KOHTPOJBHBIM paboTam 0,3 7,5
Pedepar, acce 0,6 15

Bua xonTpons: 1 27
KonTakTHas paboT — mpOMeXyTOYHAast aTTeCTaIH 0,3
IloaroroBka K 3K3aMeHy 26,7
Bua uroroBoro KoHTpoIs DK3amMeH

AHHOTanus padoyei NPorpaMMsbl M CHHUILIMHBI
«@Pusnveckas KyabTypa u cnopm (b1.5.04.)

1 llenp IUCHMIUIMHBL: OBJAJCHHE METOJOJOTMEeH HAyYHOTO TIO3HAHUS (U3UIECKOI
KyJIbTYpbl M CIOpTa; CHUCTEMOW NPAKTHUUECKUX YMEHMM M HaBBIKOB, 00€CIEUMBAIOLINX
COBEPLICHCTBOBAHUE ICUXO(U3UUECKUX CHOCOOHOCTEH; 3HAHME HCTOPUYECKHX, HAyYHBIX U
MEJarornyeckuXx OCHOB (DM3MYECKOM KyJIbTypbl, CIOpTa M 3J0pOBOro oOpa3a KU3HU;
(dbopMHUpOBaHHE MOTHBAI[MOHHO-IIEHHOCTHOI'O OTHOIIEHMS K (PU3MUYECKOUN KyIbType, PU3NUECKOMY
COBEPIIEHCTBOBAHUIO U CAMOBOCIIMTAHHUIO, YCTAHOBKA Ha 3/10pPOBBII 00pa3 KU3HU.

2 B pe3ynpraTte W3ydeHHs AMCHUIUIMHBI OOYYalOUIMIiCS IO TporpaMMe OakaiaBpHhara
JOJKEH:

Ob6nanate cienyromumu oomexkynbTypabiMu (OK) komnereHnusaMu:

CIOCOOHOCTH K caMoOpraHu3anuy u camooodpasopanuio (OK-7);

CIOCOOHOCTh HCIIOJIb30BaTh METOJIBI U CpeAcTBa (DPM3MUECKON KYIbTYphl Al oOecredeHus
MOJIHOIIEHHOH conMalibHOM 1 nipodeccronanbroi nesitensaoctd (OK-8).

3nams:

HayYHO-TIPAaKTUYECKHE OCHOBBI (U3MYECKOW KYIbTYpPbl U CIOpPTa, TypH3Ma U 3JI0pOBOTO
o0pa3a Xu3HHU;

COLIMANIbHO-0MOJIOTHYECKHE OCHOBBI (PM3UYECKOM KYIBTYpPHI U CIOPTA;

HCTOPUYECKUE OCHOBBI (PU3UYECKOM KYJIbTYPHI U CIIOPTA;

HUCTOPHIO (PU3UUYECKOU KYJbTYPHl M CIIOPTA, UMETH MPEACTABICHNUE O 3HAYUMBIX CTIOPTUBHBIX
COOBITHSAX HE TOJIBKO CBOEW CTpaHbBI, HO 1 MHUPOBOTO YPOBHS; BAXHEUIITNE TOCTHIKEHUS B 00IaCTH
CIIopTa;

cioptuBHble Tpaguuun MXTU-PXTY wum. JIU. MenneneeBa, MOMHUTH O MOJBHUrax
CIIOPTCMEHOB B rojibl Benukoit otedecTBeHHOM BOMHBI 1941-1945 rr.

Ymemn:

MIPUMEHSATHh TIOJIYYUCHHBIE TEOPETHYECKHUE 3HAHUS B ITOBCEIHEBHOH, 0Opa30BaTCIbHOW H
poheCcCHOHANTBHOM IeATETLHOCTH;

CaMOCTOSITEJIPHO COBEPIICHCTBOBATh M pPa3BUBATh CBOM KYJIbTYpHBIH ypOBEHb B 00JIaCTH
HUCTOPUH (PU3HUECKOU KYIBTYPhI M CIIOPTA;

OTIEpUPOBATh TEMATUYECKUM MOHSITUWHBIM alllapaToM COBPEMEHHOU (hM3MUECKOM KYyIbThl U
CIIOpTa;

BBITIOJTHATH 3a/IaHUsI, CBA3aHHBIE C CAMOCTOSITCIIBHBIM aHAJIM30M M 00paOb0TKOM MHGOPMAITIH
M0 U3y4aeMbIM TEMaM.

Braoems:

HaBBIKAMH KPUTHYECKOI'O MBIILICHHUS, OOOOIICHUS M aHajau3a HH(pOpMAIIUH,
MTOCTAaHOBKH 1I€TTH U BEIOOPA MYTH €€ JOCTUXKEHUS;

HCII0JIB30BaTh (U3KYIBTYPHO-03/IOPOBUTENBHYIO  JIEATENBHOCTh JJIS  YKPEIJICHUS

3JI0POBbSI, JOCTHKEHHSI AKU3HEHHBIX U TPO(ECCHOHATIBHBIX 1eJIeH;
MeToJaMHu (GUIOcO(PCKOro MO3HAHUS, HaBbIKAMU pediexcuu. 3
Kpartkoe conepxaHue AUCHUIITUHBI
JucuumuinHa (Moaynu) no «@DU3MYecKod KylnbType M CIOPTY» pPEaIU3yIOTCS B paMKax
6a30Boil wactu broka 1 «/lucuumimuel (MOAyNIH)» IMporpaMMmbl OakanaBpuata B oObeme 72
aKaJeMHUYeCKUX 4acoB / 54 acTp. 4. (2 3a4eTHbIE €AUHUIIBI) TIPU 3209HON popMe 00yUIeHHS.
[Iporpamma paccunTaHa Ha U3y4yeHHE TUCLUIUIMHBI B T€UEHHUE JIBYX CEMECTPOB (2-ro u 6-10),
npearnojaraer, 4Yro oOydJaroliuecss TMOJIy4aloT TEOPETHUYECKY0 TOJrOTOBKY B  o0iacTu
«Pu3nyeckas KyabTypa U CIIOPT».
Paznenbl MUCHMIUIMHBL U BUJIBI 3aHATUI
‘Mo;[ynb ‘ Hasanue Moy [Bcero, ‘ Yacos ‘
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akan.4/3.eq. Ylex CP KP
1. [Ipenmer «®usnueckas KyabTypa u36/13.em. # 30 P
criopt». Criopt u moasur. Mcropus
CIIOPTHBHBIX OOIIECTB CTPAHBI
2 Cnoprt Beicmiux noctwkenuil. Ucropus B6 /1 3.en. 4 30 2
OIIMMITNHACKHUX, MapajsuMIUNCKUX,
CICHUATBHBIX, TEPIUMIUHCKIX UTP
acoB 8 60 A
Monyns | HazBanue monyis Bcero, Yacos
actp.u/3.em. Jlek CP KP
1. [Mpenmer «®usmueckas kyiabrypa u27/13.em 3 225 1,5
ciopt». Criopt u moasur. Mctopus
CIIOPTHBHBIX OOIIECTB CTPAHBI
2 Cropr BeIcIuX noctmkenuit. Mcropus 27 /1 3.eq. 3 22,5 1,5
OJIMMITNHACKHX, MapaJsuMIUNCKUX,
CTENUANBHBIX, TePIUMITUHACKIX UTP
acoB 6 A5 3

Kaxxnip1ii Moysib mporpaMmsl UIMEET CTPYKTYPY:
JIEKIUU;
MPaKTUYECKUN pa3fien (JoMallHee 3aJaHie — CaMOCTOSITeNIbHAs paboTa CTYyJEHTOB);

KOHTpoJbHBIN pazaen (KP)

Teopernueckuii paznen GOpMUPYET CUCTEMY HAYIHO-TIPAKTUICCKUX U CTICIIHATBHBIX 3HAHUM,
HEOOXOIUMBIX JJIi TOHMMaHHUS MPHUPOJHBIX W COLHUAIBHBIX MPOLEcCcOB (YHKIMOHUPOBAHUS
¢busznyeckoil KylnbTypbl 0OIIEeCTBAa M JIMYHOCTH, YMEHHUS UX aJalTUBHOTO TBOPUYECKOTO
WCIOJIb30BAHUS Ui JIMYHOCTHOTO U MPO(ECCHOHATBHOTO Pa3BUTHS; CaMOCOBEPIICHCTBOBAHUS,
OpraHu3aIy 3JI0POBOTO 00pa3a >KWU3HM TPH BBITIOJTHCHUH Y4YeOHOU, NpodhecCHOHATBHOU |
COLIMOKYJIBTYPHOH J1€ATEIbHOCTH.

CamocrodaTenbHas paboTa HpeaycMaTpUBAaeT H3y4YEHHE OCHOBHBIX METOJOB U CIOCOOOB
¢dbopMupoBaHus y4eOHBIX, MPO(ECCHOHAIBHBIX M KM3HEHHBIX YMEHHMH M HAaBBIKOB CpEICTBAMU
(buznuecKoil KyJabTyphl U CIIOPTA.

KonTtponbusiii paszaen. Kpurepuem ycnemHOCTH OCBOEHHUS y4eOHOTO MaTepuana sBJISEeTCS
OIICHKa IMpernojaBaTelisd, YYUTHIBAIOLIAs CBOEBPEMEHHOCTb BBINOJIHEHHS JOMAIIHMX 3aJaHU,
YETKOCTb M TMOJHOLIEHHOCTH BBIMOJIHEHHS] KOHTPOJIBHBIX pabOT, 3HAHUN TEOPETUUYECKOro pasjeia
MIPOrPaMMBbI

4 O6beM y4eOHOM TUCIIUTLTAHBI

B B | VI
Buner yue6HO# paboTh 3a4EeTHBIX | akaJeM. | CEMECTp | CeMecTp
eIMHULIaX | yacax
OO0masi  TpyAOEMKOCTh  JuUCHMIUIMHBI 10 | 2,0 72 1,03.en. | 1,0 3.em.
yueOHOMY IUIaHy 36 yac. 36 yac.
KonrakTtHas padora (KP): 2,0 72 36 36
Jlexuunu (Jlek) 0,6 8 4 4
KouTponsHblii pa3aen, Bxoaut B ayautopueie | 0,4 4 2 2
3ansatus (KP)
CamocrosarenbHas pabora (CP): 1,0 60 30 30
Pedepat 0,5 30 15 15
[IpakTuueckoe 3aganue 0,5 30 15 15
Bun xoHTpoIIs: 3a4eT / 3Kk3aMeH 3auer 3auer 3auer
B B | VI
Buner yae6HOI paboTh 3QUETHBIX | ACTPOHOM. | CEMECTP | CEMECTP
eIUHHIAX | Yacax
O0mass TpymoeMKOCTh aucHuIuMHbl 110 | 2,0 54 1,0 3.ex. | 1,0 3.en.
yueOHOMY TUIAaHY 27 gac. |27 4ac.
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KonrakrtHas pabdora (KP): 2,0 54 27 27
Jlexuunm (JIek) 0,6 6 3 3
KonTponeHslii pazaen, BXoaut B ayautopusie | 0,4 2 1 1
3ansarus (KP)

CamocrosrensHas padora (CP): 1,0 46 23 23
Pedepar 0,5 23 12 11
[IpakTuueckoe 3aganue 0,5 23 11 12
Bu koHTpOIIS: 3a4eT / SK3aMeH 3auer 3auer 3auer

AHHOTAIUs padoyeil MPOrpaMMsbl AU CHUILIMHBI
«Marematuka» (b1.5.05)
1.1lenp0 JTUCHMIUIMHBL SIBISICTCS (OPMHUPOBAHUE Yy CTYACHTOB CHCTEMBI OCHOBHBIX
MOHATHH, WMCIOJB3yeMbIX JIJISi MOCTPOSHUS BAKHEHIIMX MAaTEMaTHYCCKHX MOJCNeH, W YMEHHS
WCI0JIb30BaTh MAaTEMATHYECKUE METOIBI JUTSI OTICAHUS PA3IMYHBIX TIPOIECCOB.

OCHOBHBIMH 3aJjauaMi JAUCLHUILIMHBI, pElIeHHE KOTOPBIX 00eCIeunBaeT AOCTHKEHUE 1IeNH,
SIBJISIFOTCSL:
-(pOpMUPOBAHUETIOHUMAHHSI ~ 3HAYMMOCTH MAaTE€MaTU4YeCKOU COCTaBJIAOIIEH
BECTECTBEHHOHAYYHOM 00pa3oBaHUM OakajiaBpa;

-0O3HAKOMJICHHE C CHUCTEMOM TMOHSTHH, HCHOJb3YEMBIX I OINUCAHUS  BAKHEHIINX
MaTeMaTHYEeCKUX MOJICIICH U MaTEMaTHYECKUX METO/I0B, M KX B3aHMOCBSI3bIO;

-03HAKOMJICHHE C TPUMEPAMH MPUMEHEHHS] MaTEMAaTHYECKUX MO/JIEICH 1 METOIOB,;

-pOopMUPOBaHWE HABBHIKOB W YMCHHHA WCIOJL30BAHUS MaTEMaTHYCCKHX MOJCICH |
MaTeMaTHYEeCKIX METOJIOB.

2. TpeboBanus K pe3ylbTaTaM OCBOEHUS JUCLMITIUHBI

N3yuenne Kypca MaTeMaTWKH TIpH TIOATOTOBKE OakajaaBpOB CIOCOOCTBYET MPHOOPETEHUIO
CHEAYIONIUX KOMIETEHIINH:

2.1. O6menpodeccuoHaIbHbIE:

-CIIOCOOHOCTBIO M TOTOBHOCTBIO HCMOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JTMCUIHUIUIMH B ipodeccruonanbHoi aesreabHocTr (OTIK-1).

B pe3ynbraTe u3yueHus AUCUUILIMHBI OOy4aronIuiics mo nporpamme OakagaBpuara JOJDKEH:

3nameo:

OCHOBBI i depeHInanbHOr0 U HUHTETPAIBbHOTO HUCUUCICHUS, Ou(depeHunanbHbIX
YpaBHECHUM;

MaTeMaTH4YeCKUe TEOPUM U METOJbI, JIeXKalllhe B OCHOBE IMOCTPOCHHUS MaTeMaTHYECKHX
MOJICIIEH;

OCHOBBI IPUMEHEHHSI MATEMAaTUYECKUX MOJIETIeH U METOIOB.

Ymemy:

-BBIOMpaTh MaTeMaTH4YE€CKHE METO/IbI, IPUTOAHbIE IS PEIICHUS KOHKPETHOM 3a/1a4u;

-ICMOJIb30BaTh MaTEeMaTHUUECKUE MOHSTHS, METOAbl U MOJAENHU Ui OMUCAHHS Pa3IUYHBIX
MIPOLIECCOB;

-BBISIBJIATH MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, JIEKaI[1e B OCHOBE KOHKPETHBIX MPOIIECCOB;

-MCIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTHUECKON 00pabOTKU JaHHBIX;

-IIPUMEHATh MAaTEMAaTUYECKUE 3HAHUS Ha MEKIUCIUIITMHAPHOM YPOBHE.

Braoemo:

-OCHOBaMHU  (yHJAMEHTAIbHBIX MaTEeMaTHUECKUX TEOPHUH ¥ HaBBIKAMHU  HUCIOJB30BaHUS
MaTeMaTHYeCKOro anmnapara;

-METOJIaMH CTaTUCTUYECKOH 00paboTKN MH(pOpMaLUH.

Kpatkoe coneprkanue TUCIUTUIAHBIL:

1 CEMECTP

1.BBenenue.

[Ipenmet u meToapI MaTeMaTHKU. ONKMCaHUE OCHOBHBIX pa3/ienioB Kypca. [IpaBuna u
TpeOOBaHUs IPU U3YUEHUH Kypca.

2. DneMeHTHI anreOphl.
UucnoBsie MHOXeECTBA, KoMIulekcHbIie uncaa. Onpenenurenu 11 u I nopsakos. Bekropsi:
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OCHOBHBIE TIOHATHUS, CKaJSIpHOE, BEKTOPHOE M CMEIIAHHOE IPOMU3BEICHMSI BEKTOPOB.
AHanuTudeckas reoOMeTpHs: IpsmMas Ha INIOCKOCTH, KpuBbie I nmopsaka. Matpunsl: nevicTBus Haz
MaTpUIlaMH, TPUBEACHUE K CTyleH4YatoMy BuIy W Buay l[aycca. Panr matpunpsl. OOpaTHas
marpunia. Teopema Kponekepa-Kanemiu. Pemenue cucrteM JIMHEHHBIX — alreOpanyecKux
ypaBHeHuil. CoOCTBeHHbIE YHcia U BeKTOpbl. KBagpatnunbie popmsl.

3. ®ynknus ogHoi nepemenHoi. [penen Gpynkunu. HenpeprIBHOCT (QYHKITHH.

Oynakiusa. CnocoObr 3amanus ¢ynkiuu. llpexmen ¢yHkimum B Touke. OIHOCTOpOHHUE
npenensl. [Ipenensl Ha GeckoHeyHOCTH. beckoHeuHO Manbie 1 OECKOHEYHO OoJbiine (GyHKINHU, UX
CBOMCTBAa M B3aMMHas cBs3b. CBolicTBa mpeaenoB. [lepBblil 1 BTOPOW 3amedaTeNbHbIC MPEIEbl.
HenpepriBHOCTh ()yHKIIMM B TOYKE U Ha NHpomexyrke. CBoilcTBa (QyHKIUI, HENPEPHIBHBIX Ha
otpe3kax. Todku pa3pbiBa QyHKIMH U UX KIACCHUPUKAIIHSL.

4. Tuddepernmansaoe ucuuciieHne GyHKIHA OHONW IEPEMEHHOM.

[IpousBomnass (QyHKIMHM, €€ TEOMETPUYECKHid ¥ MeXaHW4yeckuid cmbicha. [IpaBuna
mipdepenurpoBanus. Tabmuma OCHOBHBIX Npou3BoAHbIX. Juddepennman ¢ynkuuu, ero
NpUMEHEHUs] K  NOpUOMIKEHHBIM  BblUMCICHMSIM. VHBapuaHTHOCTH  (OPMBI  NEPBOTO
mupdepennnana. I[lpousBoanass cioxuodt  Qynkuuu. duddepenuupyemocts  QyHKIUU:
OTpeJieNieHue, TEOPEMBI O CBS3U TU(PHEPEHIUPYEMOCTH C HEMPEPHIBHOCTBHIO U C CYILIECTBOBAHUEM
npou3BoiHON. OcHOBHBIE TeopeMbl auddepeHnnanbHoro ucunciaenus: Poms, Jlarpanxka, Komn.
[IpaBuno Jlonurans (packpblTue HeompenesneHHocTel). I[Ipou3BoAHbBIE BBICIIMX IOPSIKOB.
JlokanbHeIil skcTpemyM ¢yHkiuu. HeobxonuMmele u gocTaTouHble yciioBUs sKcTpemyma. [IpaBuio
uccienoBaHus (PYHKUIMH HAa MOHOTOHHOCTh M 3KCTpeMyM. [Ipu3HAaKM BBITYKIOCTH U BOTHYTOCTH
¢yukuun. Touku mneperuba. HeoOxomaumoe M J0CTaTOYHOE YCIOBUS mepernda. ACHUMITOTHI
GbyHKIIMH, UX BUIBI U CIOCOOBI HaxoxaeHus. OOmias cxema ucciieoBaHus (PyHKIHUMA, TOCTPOCHHE
UX rpauKoB.

5. UHTerpanpHOE ncuucieHre GyHKINN OTHOM MepeMeHHOM.

[TepBooOpa3nas ¢hynkiusa. HeonpeaeneHHplii HHTErpaji U €ro cBoicTBa. Tabimia OCHOBHBIX
MHTErpaJIoB. MeETOo/Ibl MHTETPUPOBAHMS: HENOCPEACTBEHHOE WHTETPUPOBAHHUE, MHTEIPUPOBAHUE
MOJICTAHOBKOW, HWHTETrPUPOBAHUE TIO dYacTsM. VIHTerpupoBaHWe PpAIMOHAIBHBIX JPOOEH.
HNHTerpupoBaHne HEKOTOPHIX UPPATMOHABHBIX M TPUTOHOMETPUYECKUX QYHKITUNA. OnpeneneHHbIn
HMHTETPaJl, €ro reoMeTpruieckuii cmpici. CBOMCTBA omnpeneraeHHoro uarerpaia. @opmyna Herorona-
Jleitoauma. Teopema o cpeHeM 3HAYCHHMH. 3aMEHA MEPEMEHHOW M MHTETPUPOBAHUE IO YACTSIM B
omnpenereHHoOM HHTerpane. IIpunoxkeHuss onpeneseHHOro MHTErpaja K BBIYMCICHUIO IUIOIIAEH
wiockux Quryp. IloHsiTHE HECOOCTBEHHBIX HMHTErPAJOB: OINpEAEICHUsS, CBOMCTBA, METOIbI
BBIYUCIICHUS.

2 CEMECTP

1. Tuddepenimansaoe ncuncrienne GyHKIHNA HECKOJIBKUX MEPEMEHHBIX. DIIEMEHTbI TEOPHH TOJISL.
OyHKIMU IBYX U 00Jiee IEPEeMEHHBIX: ONpeIesIeHne, 00JIacTh onpeAeeHus, 00J1acTh U3MEHEHUS,
reoMeTpuueckas HHTeprperanus, JIUHUM YypoBHS. llpenen ¢ynkuum B Touke. YacTtHble
MIPOM3BOIHBIE (HA MpuMepe QYHKIUU ABYX nepeMeHHbIx). duddepenunpyemMocts GyHKIUN
HECKOJIbKUX MepeMeHHbIX. JloctaTounble yenoBus quddepenuupyemoctu. [lonHas npousBoaHas.
[IpousBonnass cnoxHoit ¢yHkuuu. [lonueii  nuddepennuan. HHBapHAHTHOCTH IOJHOTO
muddepennrana. AHATUTHYECKUI TPU3HAK nojiHOTO Auddepennuana. Juddeperiupopanue
(GYHKIMY OJHOM U ABYX NEPEMEHHBIX, 33/IaHHOM HesIBHO. YacTHBIE MPOU3BOAHbIC U TTOTHbIE
nuddepeHnrans BRICIIUX MOPSAKOB. TeopeMa 0 paBeHCTBE CMEIIaHHBIX MMPOU3BOIHBIX (1715
GyHKIMU JIByX TE€peMEHHBIX). JIokalbHble SKCTpEeMyMbl (QYHKIMM JBYX MEpEMEHHBIX:
HE00X0/IMMOE U I0CTaTOYHOE YCIOBHS SKCTpEMyMa. Y CJIOBHBINA SKCTPEMYM (METOJT MHOYKHUTEIIEH
Jlarpanxa). HanGonbiiee n HauMeHblllee 3HaueHNe (PyHKIUU B 3aMKHYTOM 001acTu. OCHOBHBIE
noHATHs Teopun nois. CkansapHoe noae. [loBepxHocT U mMHUK ypoBHS. [IponsBoanast o
HaIpaBJICHUIO. ['palueHT CKaJIsApHOTO NOJIS U €ro CBoMCcTBa. BekTopHOe note. JluBepreHuus noJs.
Potop nons. CBsA3b Mexy TPaAMEHTOM M IPOU3BOIHOM 110 HAIIPABJICHUIO.

2. KpaTHble nHTErpassl.

JIBOMHOW HMHTErpaj: ONpeNesIeHHE, T€OMETPUUYECKUN CMBICI, CBOMCTBA. BbluucieHue IBOMHOrO
UHTErpajla B JCKapTOBOM M NOJISApHOM cucreMax koopauHar HMurerpan Ilyaccona. TpoitHoM
UHTETpall: ONpPENEIIEHNEe, FT€OMETPUUYECKUIM CMBICI, CBOMCTBA. BhIunciieHne TpOHOIrO MHTErpana.
[Ipunoxenuss ABOMHOTO U TPOMHOIO UHTErPAJIOB.

3. KpuBonnHeWHbIE 1 TOBEPXHOCTHBIE NHTETPAJIbI.

KpuBonuHeWHBIH MHTErpal MO KOOpAWHATAM: OIpelesieHHe, CBOWCTBa, BbluMcieHue. Paborta B
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cwioBoM 1osie. Popmyna ['puna. KpuBOIMHENWHBIE HWHTErpanbl, HE 3aBUCAIME OT IyTU
uHTerpupoBanus. I[loreHnmanpHas QyHKIHS, TMOTEeHHHMAIbHOE moje. lloHsATHE MOBEPXHOCTHOTO
unrerpasia. [lotok Bekropa uepe3 moBepxHocTh. Teopema ["aycca-Octporpanckoro. @opmyia
Croxca.

3 CEMECTP

1. Tuddepennmanbable ypaBHEHHS IEPBOTO MOPSIIKA.

Juddepennnanbupie ypaBHEHUS: TOPSAOK, PELICHNE, TEOPEMa CYLIECTBOBAHHS U €MHCTBEHHOCTH
pemienusa. 3agadya Komm. VYpaBHeHus ¢ pa3feisiolIMMHUCS INepeMeHHbIMU. OIHOpOJHBIE
maddepennnanbapie ypaBHeHus. Jluneitnsle nuddepeHnmanbapie ypaBHEHHS MEPBOTO MOPSAKA.
VYpaBHeHus B ONHBIX AU depeHunanax. MHTerpupyromumi MHOKHUTEb.

2. Iuddepennmanbrbie ypaBHEHUST BTOPOTO U N-TO MOPSAKA.

HuddepeHunanbapie  ypaBHEHHS BTOPOTO TOPSIKA, JOIMYCKAIOUIME MMOHWKEHHE TOPSIKA.
Jluneiinbie auddepeHManbuble ypaBHEHHs BTOporo mopsiaka. CpoiicTBa pemieHuid. JIlnHelHas
He3zaBucuUMOCTh (yHkuil. Onpenenurens Bponckoro. Ctpykrypa oOmiero peueHust JMHEHHOTo
middepeHnranbHble  ypaBHEHUsT BTOporo mnopsiaka. @DyHIamMeHTalbHas CUCTEMa pPELICHHH.
Jluneiible oaHOpOIHBbIE AH(depeHnaTIbHbIE YpaBHEHHUS BTOPOTO MOpsijAKa € MHMOCTOSHHBIMU
koa(dumentamu: mocrpoeHue odmero pemenus. Merox Ounepa. JIuHelHbIe HEOTHOPOIHBIC
g depeHnraibHble ypaBHEHUSI BTOPOTO MOPSIIKA ¢ MOCTOSSHHBIMU Kod(pduiuentamu. Oobiiee u
YacTHOE pEeIlIEeHUs HEOJHOPOAHBIX ypaBHeHMH. JIluneitHble nuddepeHnnanbHble YpaBHEHUsI N-TO
MOPSIIKA: CBOMCTBA PpELICHHWM, TEOpPEeMbl O CTPYKType OOIIEro pemeHus, METoJ BapHaluu
MOCTOSAHHBIX. JIuHelHble nuddepeHnnanbHble ypaBHEHHS N-rO TMOpPsAKa C TOCTOSHHBIMH
ko3 urmenTaMu. AITOPUTM TOCTPOEHUS OOIIEro PEIICHUSI.

3. Cuctemsl muddepeHIaTbHBIX YPaBHEHUH.

Cucrembpl auddepeHIaNnbHbIX YpaBHEHHM TIepBOro Mopsiika: oOOIIMe TMOHATUS, Teopema
CYLIECTBOBaHUS M €IUHCTBEHHOCTH 001ero pemieHus. Cuctemsl JUHEHHBIX AU epeHnanbHbIX
YpaBHEHUH TEpBOTO MOPSJKA: HHTETPUPOBAHHE METOJOM HCKIoueHus. CHCTeMbl JHMHEWHBIX
muddepeHInanbHbIX YpaBHEHUH TIEPBOTO TOPSJIKA: CBOWCTBA PEIIECHUH, TEOPEMBI O CTPYKTYype
oOmiero pemeHusi, METOJ BapHalMM MOCTOSIHHbIX. CHCTeMbl JMHEWHBIX OJHOPOIHBIX U
HEOJTHOPOAHBIX U (EepEeHIINATBHBIX YPABHEHHU C TOCTOSHHBIMU KOY(PHUIIMEHTaMU. DJIEMEHTHI
TEOPUH YCTOMYHUBOCTU. MeTO/IbI UNCIIEHHOTO petieHus tuddepeHIanbHbIX ypaBHEHUI.

4. Yucnossie U (PyHKIIMOHATILHBIE PSIIBI.

UucnoBble psbl: OCHOBHBbIE TOHATHSA, CBOMCTBA CXOJSIIMXCS PANOB, HEOOXOAMMBIN MPU3HAK
cxomumoctu. [apmonwdeckuit psia.  Psager  [dupuxmne. IlpusHaku cpaBHEHUsT pPSAJIOB €
MOJIOKUTEIbHBIMU uieHamu. [Ipm3nak Jlamambepa. VHTErpanbHbIE W paguKaJbHBIA TPU3HAKH
Komm. 3nakodepenyrommuecs: psabl: npu3Hak JlelOHuia. 3HAKOTIEPEeMEHHBIC PSIbI: TTOHSATHS
a0COTIOTHON U YCJIOBHOM CXOJIMMOCTH, NMPHU3HAK a0COTIOTHOM CXOJAMMOCTH, CBOMCTBA aOCOIIOTHO U
YCIIOBHO CXOJISLIUXCS PSIIOB.

OyHKIMOHANBHBIE DPSIIbI: OCHOBHBIE MOHATHUS, 001acTh CXOAUMOCTH. CTElEHHBIE PSIbL:
paauyc, uHTEpBal, 00nacTh cxoaumocTu. CBolicTBa cTeneHHBIX psaAoB. Psaaer Teinopa u
MaksopeHa: cBOMCTBa, YCIIOBUE CXOJAUMOCTH Psa K HCXOIHON (PYHKIIMU, OCHOBHBIE Pa3NIOKEHUSI.
Paznoxenne ¢pyHkuuu B psag MakiopeHa ¢ TOMOIIBIO OCHOBHBIX pasjiokeHuil. [ maBHoe 3HaueHue
¢byskun. DxBuBaneHTHole GyHkun. [Ipumenenue psagos Telnopa u MakinopeHa 171 BBIYUCICHUS
MIPEJIeNIOB.

5. 3aKiIroueHue.

Hcnonp30BaHne MaTEMaTUYECKUX METOJIOB B IPAKTUYECKOM AEATEIbHOCTH.

4.00beM yueOHOM AUCIUTITMHBI

Bcero 1 cemectp 2 cemecTp 3 cemecTp
Bujer yae6HoH paboTh 3a4. e/ 3a4. e/ 3a4. e/ 3a4. e/
aK.4yac aK.4yac aK.yac aK.Jac
Oomas TPYIOEMKOCTh
MUCUUILIHHBI 110 YSEOHOMY 15/540 5/180 4144 6/216
UIaHY
AyIUTOpPHBIE 3aHATHS: 5,3/192 1,77/64 1,77/64 1,77/64
Jlexiuu (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
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Hpaicriieckne 2,65/96 0,88/32 0,88/32 0,88/32
3anstus (I13)
CamocrostenbHas pabora (CP): 7,7/276 2,23/80 2,23/79,8 3,24/116
KonTakTHas caMocTosATENbHAs paboTa /0,2
CaMOCTOATENBHOE H3yUeHUE Pa3IeNoB /79.8
MU CLIATIIMHBI !
Bun xonrpos: 2072 1/36 1/36
JK3aMeH/3a4eT
KonTaktHas pabora — /0.4 /0.4
[IPOMEXYTOYHAS aTTECTALIUS ’ :
[ToaroToBka K sK3aMeHy /35,6 /35,6
Bun utoroBoro KOHTpoJs DK3amMeH 3auer . 9K3amen
OLICHKOM
Bcero 1 cemectp 2 cemecTp 3 cemecTtp
Bujibl yuebHO# paboThb! 3a4. en./ 3a4. en./ 3ad. e1./ 3a4. ej1./
acTp.Jac acTp.Jac acTp.Jac acTp.yac
O6mas TPYIOEMKOCTH
AECIPIRTITLT ) JHE LRy 15/405 5/135 4/108 6/162
UTaHy
AyIUTOpPHBIC 3aHATHS: 5,3/144 1,77/48 1,77/48 1,77/48
Jlekiuu (JIek) 2,65/72 0,88/24 0,88/24 0,88/24
[Mpaktuyeckuesanstus (I113) | 2,65/72 0,88/24 0,88/24 0,88/24
CamocrostensHas pabora (CP): 7,71207 2,23/60 2,23/59,85 3,24/87
KoHTakTHas caMocTosTenbHas paboTa /0,33
CaMOoCTOATENBHOE H3YIEHUE PA3IETIOB
MUCIIUTIIINHBI /59,85
Bun xontpos: 2/54 127 127
JK3aMeH/3a4eT
KonrakrHas pabota .
[MPOMEKYTOYHAsl aTTeCTalUs 0.3 /0.3
[ToarotroBka K SK3aMEHY 126,7 /26,7
Bu ©TOroBOro KOHTPOJIS DK3aMeH 3auer . Y 3K3amen
OLIEHKOH

AHHOTanusA padoveil MPOrpaMmMbl JUCHUIITHHBI
«HAupopmaruka» (b1.5.06)

1.1lenp AUCUUIIIMHBI — TPUOOpeTeHNEe 6A30BBIX 3HAHUI O COBPEMEHHBIX MHPOPMAITHOHHBIX
TEXHOJIOTUSX, a TakKe YMEHUH H TMPAKTUYECKHMX HaBBIKOB B 001MacTH WH(GOPMATUKH,
WCIIOJIb3YEMBIX MPU PEIICHUH HAYYHBIX U MPAKTUUYECKUX BBIYMCIUTENbHBIX 33/1a4 CTYJEHTaMHU BCEX
creruaIbHOCTEH.

3amaun MUCHUIUIMHBI - U3y4eHHEe METOJIOB XpaHeHus, 00paboTku u mepeaadu uHpopmamu
C HCIOJB30BAHUEM IEPCOHATBHBIX KOMITBIOTEPOB, JIOKAIBHBIX U TJIOOANBHBIX CETeH; M3ydeHue
YUCJICHHBIX METOJIOB PEIICHUs] MPOCTEHIIMX 3aJad MAaTeMaTH4YeCKOTO OMHCAHUS XHUMHKO-
TEXHOJIOTMYECKUX TPOILIECCOB; MPUBUTUE HABBIKOB AJITOPUTMHU3ALIMUA M MPOTPAMMHUPOBAHUS C
WCIOJb30BAHUEM CTAaHIAPTHBIX MAKETOB NPHUKJIAJHBIX HPOrpaMM MpU PEUIEHUU MPOCTEHIINX
BBIYHCIIUTENLHBIX 3a/a4.

TpeGoBaHwmst K pe3ylibTaTaM OCBOCHUS JUCIUTIITNHBI
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W3yueHne OUCHMIUIMHBI MPH TMOATOTOBKE OOYYAIOUIMXCSl CIIOCOOCTBYET (HOPMHUPOBAHUIO
CHEAYIOUIMX KOMIIETECHIINM:

obmenpoeccuoHanbHbIe KOMIIETCHIINU:

- BIIQJICHUE TOHMMAaHMS CYI[HOCTH W 3HA4YCHUs MH(POPMALUH B PAa3BUTHH COBPEMEHHOTO
oO1miecTBe, OCO3HAHUSI OMACHOCTH W YrpO3bl, BOSHHUKAIOIIUX B 3TOM IMPOIECCE, CIIOCOOHOCTHIO
coOnroaTh OCHOBHBIE TpeOOBaHUS HHPOPMAIIMOHHOW OE30TaCHOCTH, B TOM 4YHCIE 3alIUThHI
rocynapcrBennoi taiiusl (OI1K-4);

- BJIaJICHUC OCHOBHBIMH METOJIaMH, CIOCOOAMH W CPEICTBAMH TIOJYYCHHUS, XpaHCHUS,
nepepaboTKu WHPOPMAIMK, UMETh HABBIKH PabOThl ¢ KOMITBIOTEPOM KaK CPEJICTBOM YIPABJICHHSI
undopmarmeit (OI1K-5).

2.B pesynbTarte M3ydeHHs AMCLUUIUIMHBI 00ydJaroluiics Mo MporpaMMe OakaiaBpuaTa JI0JIKEH:

3HATDH

- cBOMCTBa MH(OPMALINH, CTTIOCOOBI €€ XpaHeHUs 1 00pabOTKH;

- CTPYKTYpY, IPUHIIUIIBI paOOThl 1 OCHOBHBIE BO3MOKHOCTH DBM;

- TOTIOJIOTHIO U APXUTEKTYPY BBIUUCIUTEIBHBIX CETEH;

- IPUHIUIIBI aJIpecaliy M0JIb30BaTeNIed, KOMIIBIOTEPOB M PECYPCOB B ceTH MHTEpHET;

- paznuyath U pacmudposbBaTh [P — aapec, tToMeHHOE UMSI KOMITBIOTEPA;

- a4 TaK)Ke BIJIAJICTh HaBBIKAMH CAMOCTOSITEIIBHOTO PEICHUS 3a/1a4 Ha KOMIIBIOTEPE,
BKJIIOYAIONIME MIOCTAHOBKY 33aJa4uM, pa3paboTKy alrOpUTMa U OLEHKY ero 3pPEeKTUBHOCTH;

- CTPYKTYPY, IPUHITUIIBI paOOTHl U OCHOBHBIE BO3MOXXHOCTH DBM;

- OCHOBHBIE THIIbl AJITOPUTMOB, S3bIKH TPOrPAMMHUPOBAHHUS;

- CTaHJapTHBIE MPOTrpaMMHbIE OOeCcTIeueHus! CBOEH MpoQeccCuOHANIbHOM NesTeNbHOCTH;

- AITOPUTMBI PELICHNS HEJIMHEWHBIX YPaBHEHNH;

- aJITOPUTMBI OJTHOMEPHOM ONITUMU3ALINY;

YMETb

- TMCaTh W OTJIAXHUBATh MporpaMMbl Ha VBA 110 pa3paboTaHHBIM aJlrOpUTMaM;

- IPUMEHATH METO/Ibl MATEMaTUYECKON CTATUCTUKY JJIsl PEIIECHUSI KOHKPETHBIX 33/1a4;

-MCIIOJIb30BATh MakeTbl MPUKIAAHBIX MpPOrpaMM IpU JajbHEWIIeM OOydeHUM H
IIPAKTUYECKOU JESTEIBHOCTH.

BJIAAETD

- HaBBIKAMM CaMOCTOATEIBHOIO PEIIECHUS 3a7a4 Ha KOMIIBIOTEPE, BKIIOYAIOIINE IOCTAHOBKY
3ajjaud, pa3pabOTKy aaropuTMa M OLIEHKY ero 3(QQEeKTHUBHOCTH METOJAMU MaTeMaTU4eCKOMH
CTaTUCTHUKH [yl 0OpabOTKU IKCIIEPHUMEHTA;

- METOJaMH peaJIn3alii aJITOPUTMOB Ha KOMIIBIOTEPAX.

3. KpaTtkoe conepkaHue TMCUUIUIAHBIL:

3.1. ApxuTeKTypa KOMIbIOTEPOB U KOMIIbIOTEPHBIX CETEH:

o UCTOpUS PAa3BUTHs BBIYMCIUTEIBHONM TEXHUKHM M IEPCOHAIBHBIX KOMIIBIOTEPOB.
Kparkas ucropusi pa3BUTUS BBIYMCIUTEIBHONM TEXHUKU U INEpCcOHAIbHbIX KommbroTepoB (I1K).
Breruucnurenpaas mamuHa ®on-Helimana n mammna Teropurra. Paspadotku Hopbepra Bunepa;

o apxutekrypa 11K, annaparneie cpenctsa [IK. Mcnonb3yemble cucTeMbl CUNCICHMUS,
3JIEMEHThl MaTemaTtudeckod Jjoruku. OOmee npeacraBieHne o IIK M MX BO3MOXKHOCTSX.
OynkunoHansHag cxema IIK, marucrpansHo-monynbHbll npuHLIun nocrpoenus 11K, Annaparnsie
cpeacrsa IIK: mMukponpoueccop, onepaTuBHasi M K3II NaMATh, BHEIIHAA NaMsATh, LIMHBI ajpeca,
KOMaHJl M JIaHHBIX, TaKTOBBIA TreHepaTop. lIpHHIUI OTKPBITONH apXUTEKTYphl: CUCTEMHAas IIWHA,
paspsaaHocth. Ilepudepuitnbie ycrpoiictBa IIK: kmaBuarypa, Mbllllb, MOHUTOp, HPUHTEpP M JIp.
OcoOeHHOCTH TIpe/CTaBleHUs] JaHHBIX Ha MalIMHHOM YypoBHe. I[IpemmymectBa nudposoro
IpeJCcTaBIeHUs MH(POPMAIUKM Nepesl aHaJIOTOBBIM IMPE/ICTABICHUEM: BBICOKOE KAaueCTBO 3alHMCH U
oToOpaXkeHUsI HHPOPMALIUK, TPOCTOTA U HA/ICKHOCTh AyONHpOBaHUs (KOMMPOBAHUS) HHPOPMALIUH
6e3 morepu KadectBa. CuHCTeMbl cuUMCleHUs (JeCATUYHAs, [JBOMYHAsS, BOChMEpPUYHA,
HIeCTHaALATepUyYHas), NpaBUja TMeEpeBoja M3 OJHOM CUCTEeMbl B JpPYrylo. DIEMEHTHI
MaTeMaTU4YeCKON JIOTMKM: TOHATHS (POPMaJbHOM JIOTMKH, OCHOBHBIE JIOTHUECKHE OIEpaluu U
¢dbopmybl, Torudeckue ocHoBbI padoTsl T1K;

. KOMIIBIOTEPHBIE CETH: TOMOJIOTUU CETEN, UX XapaKTepucTUku. KoMmbroTepHas ceTh -
COBOKYITHOCTh KOMIIBIOTEPOB M PA3IMYHBIX YCTPOMCTB, OOECHEUMBAIOMIUX WH(OOPMAIIMOHHBIN
OoOMEH MeXIy KOMIIbIOTepaMH B ceTh 0e3 HCIOJIb30BaHMUs KaKUX-THOO IMPOMEXYTOUHBIX
HocHuTenel nHpopmarun. Tomoaoruu ceTeii: 3Be3AHast, IUHHAs, KoJblieBas. CeTH 3aKphITOTO THIIA:
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JIOKaNbHbIE M PpACHpPENCIICHHbIE CETH, KOpPIOpaTUBHbIE ceTu. lIporpamMmmHO-TeXHHUYECKOE
oOecrieyeHue: ajanrtep, KOTOPBIA  YIPaBISETCS CIEHUAIBHOM TMPOrpaMMOM  JpailBepoM;
OIEpallMOHHAs CUCTEMA, YIIPABJIAIOIIAs] KOMIIBIOTEPOM, IIPEIOCTABIISAIOLIUM PECYPCHI; TPOTOKOJIBI -
0coOble S3bIKM, Ha KOTOPHIX oOMeHuBaroTcsi uHpopmarueir kommbiorepsl B cetu (TCP, TCP/IP,
UDP). I'no6aneHbie cetn pasianuHoro macimrada (WAN —Wide Area Net, MS Network u Internet).
Bosmoxxnoctu cetu MHTepHeT. DnekrpoHHass modurta. Jloctyn K MH(DOPMAIMOHHBIM pecypcam.
Cuctema TenekoHpepeHIMA. Anpecanusi U TPOTOKOJbl B MIHTEpHET; MyabTHUMEIHa — JHAJIOroBast
KOMIBIOTEpHAst CHCTEMa, OO0eCHeuMBaIoNIasi CUHTE3 TEKCTa, TpauKH, 3BYKa, PEYd M BHJIEO.
VYcrpoiictBa MynabTUMenna. TpeOoBaHusS K MYIbTUMEAUHHBIM  CPEACTBaM KOMIIbIOTEPOB.
PacmmpenHbie BO3MOKHOCTH 00pabOTKH, ITpeoOpa3oBaHusl, CUHTE3a MHPOpMAIK (KOMIIbIOTEpHAs
aHUManus, MoaupUKaKs n300pakeHud, TpexmepHas rpaduka). MynbTUMeaUHHBIE TPOTPAMMBIL.
[IporpaMMbl  penakTUpOBaHHs, MOHTaka 3ByKa U BUJEO. Buaeo-penakropsl, MOIYIH
cerPGPEeKTOB, MOHTAKHBIE CTYIUU. DJIEKTPOHHBIE MPE3eHTAlMH (OCHOBHBIE BO3MOXXHOCTH MS
PowerPoint), stanbl co3manus mpe3eHTaluil, CTPYKTypa MPE3CHTANl U 0COOEHHOCTH PabOTHI C
pPEOaKTOPOM.

3.2. [IporpammHOE oOecrieueHue:

. CTPYKTypa OIEpPAallMOHHBIX CHCTEM, MaKEeThl MPHUKIATHBIX MporpamM, Microsoft
Office. Knaccudukamuss mporpamMMHbix cpeAcTB. CHCTEMHOE U TPHUKIATHOE MPOTPAMMHOE
ob6ecrieuenue [1K. O630p oneparmonnsix cuctem (OC). [Ipunnumnel co3ganus u coctaB OC: sampo,
untepdeiic, apaiiBepsl. Kpatkas xapakrepuctuka WINDOWS, MoayabHBIN OPUHLIKI TOCTPOCHHUSL.
Cpena WINDOWS: okHa, ux 3/ieMeHTHI, paboTa B MHOTOOKOHHOM pexume. Pabota ¢ oObekTamu
WINDOWS. Spnbiku u pabora ¢ Humu. [lanku: co3nanue, neperMMEHOBaHUE; KONMHUPOBAHHE U
nepeMeneHue 0ObeKTOB (MarnoK M SApJbIKOB), ynaieHue oObekToB. Kop3uHa M ee HazHayeHHe.
Hacrpoitku WINDOWS: nara u Bpems, HacTpOMKa MBIIIM, 3KpaHA. DJEMEHTbl TEXHHYECKOTO
cepBuca [IK: ycTaHOBKa OmepalMOHHOW CHCTEMBI, CO3/IaHHE HHAWNBUIYATIbHOW OMEPalMOHHON
Cpenbl TOJb30BaTelNs, MOANEpKKa LEJIOCTHOCTH HHGOpMAaIUK, paclIupeHHe U MOJECpHU3ALUS
KOH(UTypaluy anmapaTHbIX U IPOrPaMMHBIX CPEICTB

. TexkcroBeii pegakrop WORD, pegakTopbl MaTeMaTuuecKuX U XUMHUYECKUX (POpMYIL.
OCHOBBI HWCTIOJB30BaHHUS TPOTpaMM OOIIEr0 Ha3HadYeHHWs (KpaTKuii 0030p) Ha mpuMepax
tekctoBoro pemakropa WORD, pegakTopoB MareMaTHUYeCKMX W XUMHYECKHX (HopmyIl.
Ocob6ennoctu tekcroBoro pemakropa WORD. Beoa u pemaktupoBanue tekcta. KomupoBanue u
nepemenieHne o0beKTOB, pabota ¢ Tabnuiamu. Beibop Buma, pasmepa mpudra, GopMaTupoBaHHE
cuMBoJIOB u ab63aneB. Komuposanue ¢opmara. OcoOOEHHOCTH CO3JaHHS CCBUIOK, OTJIABJICHHIA.
Coznanue JOKYMEHTOB pas3Nu4HbIX (opMm (cTaHAApTHBIX M HeCcTaHAapTHBIX). Mcmomp3oBaHue
penakropa MaTeMaTH4ecKuX (OpMyNl B TEKCTOBBIX JOKyMEHTax. Pemaktop xumuueckux (opmyd,
HazHayeHue U 0co0eHHOCTH paboThl. KonupoBanue XuMuyeckux GOpMyi B TEKCTOBbIE TOKYMEHTHI.

° Cucrema ynpaBnenusi 0azamu ganHbix ACCESS: co3ganue moiab30BaTelbCKUX
CYB/, dopmupoBanue 3ampocoB, otuetoB U ¢opM. HNuHbopmannonusie cuctembl. CHCTEMBI
ynpaBieHus OaHkamMu U Oazamu AaHHBIX. PensimuonHas mojenb AaHHbIX. CTpyKTypa 3aIlucu,
MeToabl Aoctyna K uHpopmanuu. OOMEH NaHHBIMU ¢ JIpyrumu npuioxkeHusmu WINDOWS:
TEKCTOBBIMHM PEIJaKTOpaMU U 3JIEKTPOHHbIMU Tabnumamu. Pensumonnas 6a3za nmanabsix ACCESS.
['maBHOE OKHO, MEHIO KOMaH/I, TTaHeIb HHCTPyMEHTOB. Co3/laHue U OTKphITHE 0a3bl TaHHBIX. BBOI
U pEeJaKTUPOBAHHME JaHHBIX B PEXKHUME TaOMUIBI M pEeXHUMe KOHCTpyKTOpa. DopmupoBaHue
3arpocoB. 3anpockl MPOCTble U MHOTOTaOJIMYHBIE, 3alpockl ¢ ycinoBUAMU. Co3laHHE OTYETOB U
¢dopm. Texnonorus peanuzanuu npocteimux 3aaau cpeacrsamu CYB/] ACCESS.

° Pemenue BeruncnuTenbHbIX 3a71a4u ¢ ucnosb3oBanueM EXCEL: o6paboTka Tabnuil,
nocTpoeHne TpaduKOB U JAUArpaMM, BBIYHCICHHE MATPUYHBIX BbIpakeHuil. HazHaueHwue
anekTpoHHbIXx Tabaun (MS EXCEL). OcoGennoctu Ttabmuynoro mpoueccopa EXCEL u
WCIOJIb30BaHUE €T0 MM pelieHus] HHQOPMAMOHHBIX U WHKEHEPHBIX 3a7ad. TexHuka paboThl ¢
EXCEL. Oxno EXCEL. AGcomtoTHas u OTHOCUTENbHAs ajpecanus. BbigeneHue sdeexk,
nepemelieHue no pabouemy jaucry. Pacuer mo dopmynam. Kommposanue dopmyn. Iloctpoenue
rpa¢ukoB. Pacuer QyHKIIMOHAIBHBIX 3aBUCUMOCTEH M MOCTPOEHHUE rpapuyueckux U300pakeHuil ¢
ucrnonb3oBanueM crtaHgapTHeix  ¢yHkuuii EXCEL wu  mactepa ¢ynkuumii. Iloctpoenue
MOBEPXHOCTEH C MCIIOJIB30BaHMEM MacTepa auarpamMm. PaGota ¢ Tabnuuamu. dopmaTtupoBaHue,
odopmiuenue Tabnui. YncnoBele U moib3oBareiabckue popmatsl. CBoaHble Tabnuubl. [loctpoenue
auarpamM. Pa3zpaboTka u peanusanus NpoCcTeHIINX alropuTMOB C HCIIOJIb30BAaHUEM BO3MOKHOCTEH
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EXCEL (HaxoxieHMe MaKCHUMaJbHOIO (MHUHUMAJIbHOIO) OJJIEMEHTAa BEKTOpa M MaTpUIbL,
HAXO0XJEHUE CYMMBI 3JIEMEHTOB BEKTOpPA MU MaTPHIIbI, BBIYMCIECHUE MAaTPUUHBIX BHIPAYKEHUI).

e  AJrOpUTMBI U OCHOBBI IIPOrPAMMHUPOBAHUS: AJTOPUTMBI, TUIIBI aNropuTMoB. [loHsTHE
alropuT™Ma U ero cBorctBa. CrnocoObl 3amucu anropuTMOB. MOIYNIBHBIM MPUHIMIT TOCTPOCHHS
JIITOPUTMOB U IIPOTPaMM.

J XapaKTepUCTUKHU SA3BIKOB MporpaMMupoBaHusi. OCHOBHBIE CTPYKTYpPbl M IPUHIUIIBI
CTPYKTYpHOTO IporpaMMupoBaHusi wuiunoctpauus. CTpyKTypHOE NpOrpaMMHUpPOBAaHUE, €ro
ocobenHocTH. TexHonoTHs 00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHPOBAHUS; CBOMCTBA SI3BIKOB!
HaclleI0BaHUE, MHKATICYIALNSA, TOTUMOPHU3M. [TOHATHS SA3BIKOB: KIACCHI M OOBEKTHI. DBOIONUS U
KIaccuuKanus  sA3BIKOB  IporpamMmupoBaHus.  [loHATHMS — TpaHCHAIMH, — KOMITHIISIHH,
MHTEpIIpEeTaliy, UX pa3ianuns. bazoBbie anropurtMudeckre KOHCTPYKIUM (ClieJOBaHNE, BETBICHUE,
MIOBTOPEHHE), IpUMepbl UX peanu3anud. OCHOBHBIE KOHCTPYKIMH SI3bIKOB IMPOrPAMMHUPOBAHMSL.
SI3bIKM IPOrpaMMUPOBAHUS BBICOKOTO YPOBHSI.

. BeluncnurensHble  anropuTMBl M IIPOrpaMMHBIE peanu3anuu Ha VBA i
o0pabotkn uHpopManmu [lpomecc pemeHus 3amad Ha KommbioTepax. [IporpammupoBanue Ha
s3plke VBA! OCHOBHBIE omepaTophl S3bIKa, Ipoleaypbl U (pyHkuuu. Pa3zpaboTka u peanusanus
MPOCTEHIINX aJIrOPUTMOB 00paboTku uHGoOpManMK (peuieHre 3agad C OJHOMEPHBIM U
MHOTOMEPHBIM 00beMOM HH(popmanuu). UYucieHHble METOAbl aHajlu3a OJHOTO HEIMHEWHOTO
YpaBHEHHUS: NOMCK KOPHEW, pelleHHe 3aJayd OJHOMEpPHOM ONTUMHU3alUU (HAaXOXKJAECHHE TOYEK
MakcuMymMa H MHHMMYMa (GyHKOuM). MeToabl cTaTUCTHYEeCKOH 00pabOTKH pe3ylbTaToB
M3MEpEeHUN OJIHOM BEIMUYMHBI: BBIUYMCIEHHE TOYEYHBIX (CpEIHEro, AMCIEPCHH, CTaHJIapTa) u
MHTEPBAIBHBIX OLIEHOK CITy4ailHON BEJIMYNHBI.

3.3. 3amuTa uHGOpMAITUH:

ANTOPUTMBI 3alUTHl MHPOPMAITUU: METOJIBI 3alIUTHI, KOMIILIOTEPHBIC BUPYCHI U OOphoda ¢
HuMmH. [loHsTHE 0€30MACHOCTH KOMITBIOTEPHOW WHGOpPMAIMU: HAEKHOCTh KOMIIBIOTEPA,
COXPaHHOCTh JaHHBIX, 3allldTa OT BHECEHHWs W3MCHECHUH HEYIIOJHOMOYCHHBIMH JIUIIAMH,
COXpaHEHHE TaHBI IEPENUCKH B AJIEKTPOHHOU CeTH. MeTobl pean3aliiy 3alliuThl HHPOPMAIIHH:
porpaMMHBIC, —anmapaTHbIE, OpraHW3alMOHHBIC. VICTOpHs BO3HHUKHOBEHHUSI BUPYCOB U
anTuBHpycoB. CrocoObl 3apa)keHus, 3amMTel U O0prOBI ¢ BUpycamMu. OCOOEHHOCTH pPaOOTHI
AITOPUTMOB BHPYCOB: PE3UICHTHOCTH, MOJUMOPPHUHOCTh U caMolmudpoBaHue. KoMIbloTepHbIC
BUPYCHI, MX crnenuduka u antuBHpycHbie mporpammbl (Kacnepckuii, Dr. Web, Avast, AVG).
CrniocoObl mudpoBaHus U niepeaun HHGOPMAIMK Ha JaTbHUE paccTOSTHUSL. OTKPBITHIN U 3aKPBITHINA
kitoun mudpoBanus. JlepparmenTanys aucka.

4. O6beM y4eOHON TUCITUTIITUHBI

Bup yueGHOI paGoThI 3au.en. - 3
Bcero akan. yacos B
cemecTpe
OO01ast TpyA0EeMKOCTh IUCIUTUTHHBI 108
B Tom uncne Ha oOyuenue 108
AyIUTOpHBIE 3aHATHS: 48
Jlexuu
JlaGopatopHble pabOThI 32
IIpakTueckue 3aHsATH 16
CamocrostenbHas pabora: 59,8
PacuerHo-rpaduueckue padboThI
ITonroroBka Kk 3ammre pedepara 5
Jlpyrue BUJIbI CAMOCTOSTENIbHON pabOThI 54,8
KonTakTHas camocTosiTeNbHas pabora 0,2
Bu uroroBoro KOHTpOJIs 3ayer
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Bun yue6HO#I paboThI 3au.en. - 3
Bcero 4acoB acTpoH.
B CEMECTpe

OO0mast TpyI0eMKOCTh TUCIUTITHHBI 81

B ToMm uncne nHa o0yuenue 81

AyIUTOpHBIC 3aHATHUS: 36

Jlekuuun

JlabopaTopHbie pabOThI 24

[IpakTuueckue 3aHATUS 12

CamocTrosrenpHas padboTa: 44,85

PacuerHo-rpaduueckue paboThI

[ToaroroBka k 3ammure pedepara 3,75

Jlpyrue BUbl CaMOCTOSATENBHON pabOThI 41,10

KonTakTHas camocrositenbHas padboTa 0,15

Bun utoroBoro KOHTpoJs 3auer

AHHOTaNUA padoyeil MPOrpaMMbl U CHUILIMHbBI
«®u3uka» (b1.6.07)
1.1enu u 3aga49u TUCITATLTMHBI
[enpr0 MUCIMTUIMHBI ABJSIETCS IPHOOPETEHUE CTYIEHTAMU 3HAHUN 10 OCHOBHBIM Pa3fieiiaM
(MBUKHA U YMEHUIO IPUMEHSTh UX B IPYTUX €CTECTBEHHOHAYYHBIX JUCITUTIIINHAX.

OCHOBHBIMH 337Ja4aMU JIUCHUIUIMHBI, PEIIEHNE KOTOPhIX 00eCreYnBaeT JOCTHKEHHUE LENH,
SBIAIOTCS: (OPMHUpPOBAaHUE TMpPEACTAaBICHUN OO0 OCHOBHBIX (PU3MYECKHX 3aKOHAX MPHUPOJbI H
METO/IaX TEOPETUYECKUX HCCIENOBAaHUN pa3nU4YHbIX (U3MUECKUX SBJICHMM, a Takxke JaTh
MIPEJICTaBJICHUS O COBPEMEHHBIX 3KCIIEPUMEHTAIBHBIX METO/IaX UCCIIETOBAHUSL.

2. TpeGoBaHus K pe3yiabTaTaM OCBOCHHUSI TUCIIUTUINHBI

N3yuenune kypca Gu3HKH CrIOCOOCTBYET MPHOOPETEHHIO CISAYIOMNX KOMITCTCHITHA:

- crmocoOHOCTh U TOTOBHOCTh  HCIIOJB30BaTh OCHOBHBIE 3aKOHBI  (DU3UKH B
npodeccronansHo aestenpaoctu (OIMK-1);

- TOTOBHOCTb MHCIIOJIb30BaTh 3HAHUS O COBPEMEHHOHM (M3MUECKOl KapTHUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHMM BeUlecTBa JUIsl  MOHUMAaHHS
OKpY’KaroIero Mupa u seienuii mpupozsl (OITK-2);

-IUIaHUPOBAaTh M TPOBOAUTH (PU3NYECKHE HKCHEPUMEHTBI, IPOBOAUTH O0pabOTKYy HX
pEe3yNbTaTOB M OICHUBATh IMOTPEIIHOCTH, BBIABUIaTh THUIIOTE3bl W YCTAHABIMBATH T'PAHMIIBI HX
npumenenus (ITK-16).

- HCIOJb30BaTh 3HAHUS OCHOBHBIX (PU3UYECKHX TEOPUN ISl PELICHUN BO3HHKAIOUINX
¢busznuecKkux 3agad, CaMOCTOSITEILHOTO MpUOOpeTeHHus (U3UYECKUX 3HAHUM, 1 MOHUMaHUS
MPUHIMIOB pabOThl NPHUOOPOB M  YCTPOMCTB, B TOM UHUCJIE BBIXOAAIIUX 33 IPEICIIbI
KOMIICTEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).

B pesynbraTe n3yueHus: AUCUUILIUHBI CTYJCHT JTOJIKEH:
3Hamy:

- (u3uyeckre OCHOBBI MEXaHUKH, (PU3UKU KOJIEOaHH U BOJIH, DIIEKTPUYECTBA U MarHeTU3Ma,
AIIEKTPOAUHAMUKH, CTATUCTUYECKON (PU3UKU U TEPMOJIUHAMUKHU, KBAHTOBOW (PU3HKHY;

- CMBICT (PYHAaMEHTaIbHBIX (PU3NYECKUX 3aKOHOB, PUHIIUTIOB U MOCTYIATOB; UX (HOPMYIUPOBKU U
TPaHULIBI TPUMEHUMOCTH;

- CBSI3b IIUPOKOTO Kpyra PU3NYecKuX sBICHUN ¢ PyHAaMEHTaTbHBIMU MTPUHIIUIIAME U 3aKOHAMH
¢bu3uKy;

- OCHOBHBIE METO/IbI PEIICHUS 3a7a4 110 ONTMCAHUIO (PU3NYECKUX SBJICHUN;

- MeTOJIbI 00pabOTKH Pe3yNbTaTOB (PU3HMUECKOTO IKCTIEPUMEHTA.

ymemy:

-TIPUMEHATH TEOPETHUECKUE 3HAHUS U IKCTIEPUMEHTAIIbHBIE METO b MCCIIEIOBAHUS MIPU PEIICHUH
npodecCHoHANBHBIX 33]1a4; -IIPOBOJAUTH PACUEThI, OCYIIECTBISTH aHAIIN3 U HAa OCHOBE 3TOTO JIeTaTh
000CHOBAHHBIE BLEIBOJIBL,
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- aHAJTM3UPOBATH PE3YIHTATH HAOMIOACHHA U SKCIIEPUMEHTOB C IPUMEHEHHUEM OCHOBHBIX 3aKOHOB
Y TIPUHIMAIIOB (DU3UKU;
- OTIPEIEINIATh XapakTep PU3NIECKUX MPOIECCOB IO KOMIUIEKCY SKCIIEPUMEHTAILHON HH(DOpMAIHH
MIPH IOMOIIHU TpadUKOB, TAOIUI] U YPAaBHCHHIA,
- MIPEJICTaBIATh 00Pa0OTAHHYIO KCTIEPUMEHTAIBHYIO U TEOPETHUECKYIO HHPOPMAIUIO B YCTHOU H
MMMCbMEHHOU (popMe, B TOM YHCIIe C UCTIOIH30BAHINEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUH.
gnaoems:
- HaBBIKAMH PabOTHI C IMUPOKUM KPYroM (PU3HUECKUX MPUOOPOB U 000PYIOBAHHUS;
- HaBBIKAMH 00OCHOBAHMSI CBOUX CY)KJICHHI M BEIOOpPA METO/1a UCCIICIOBAHMUS;

Kpartkoe conepkanne MUCHUILIAHBL:

Beenenne

[Mpenmet dpusuku. MeToabl PU3NIECKOTO HCCIICIOBAHUS: OIBIT, TUIIOTE3a, YKCIICPUMEHT,
TEOPUSL.

1. ®usnueckre OCHOBBI MEXaHUKHU
[Ipeamer xkunemartuku. llepememnienue, ckopocTh, yckopenune. KunemaTtnueckue XapaKTepUCTUKH
BpalaTeIbHOTO JIBIKCHHS. 3akoHbl HbioToHA. 3aKOH BCEMHUPHOTO TATOTEHHUS. JIBMKeHUE Tela
MEePEMEHHON Macchl. 3aKOH BCEMHUPHOTO TATOTCHHS. JIBIDKEHHE Teja TEePEMEHHONW MacChl.
VYpaBHenns Memepckoro. ®opmyna llunonkoBckoro. Ynpyruii M HEynpyruil yzapbl IIAapoOB.
MoMeHT WHepUMH MaTepUualbHOW TOYKM W TBepAoro Tena. KuHemMaThka TapMOHMYECKHX
koJsebanuii. ludepennnansaoe ypaBHEHHE TapMOHUYECKUX KoJebanuil. [loHsITHE 0 3aTyXarommx
Y BBIHYXKJIEHHBIX KoJieOaHusix. BomHOBOE nBIKeHNe. BOTHBI Mpo10IbHBIE U TTOTIEPEYHBIE.

2. OCHOBBI MOJICKYJISIPHOH (U3UKH
DNeMEeHTHI TEPMOIMHAMUKY U HU3NIecKoi kuHeTuku. MneanpHbril ra3. Pacnpenenenue bonsiimana
u ero oOmedusnueckuii  cmbica.  PeampHBIM  ra3.  YpaBHenue  Ban-mep-Baansca.
Tepmonunamuaeckuit Metoa B (¢usmke. PaBHOBecHBIE cocTosiHUS. Hawama TepMoauHAMUKH.
[uxmpl. DHTpONUS W €€ CTaTUCTUYECKOe ToJKoBaHWE. SBieHue mepeHoca. Juddys3usa. 3akoH
®duka. TermmonpoBoaHOCTh. 3akoH Dyphe. BHyTpeHHEe TpeHue (BA3KOCTh). 3akoH HproToHa.

3. DIEKTPOCTaTHKA U TIOCTOSIHHBIN AJIEKTPUUECKHI TOK
3akon Kynona. Teopema Octporpanackoro-I'aycca. Jumnomns. JIusneKTpuKu B 3JIE€KTPOCTATUYECKOM
oJe.

4. DeKTpOMarHeTu3M
3akoH Awmmnepa. 3akoH buo-Casapa-Jlannaca. Cuna JlopeHna. MarHeTuku. DJIEKTpOMarHUTHas
UHAYKIMS. YpaBHeHHe MakcBeiuia.

5. Ontuka
HNutepdepentus BosH. Judpakmus BomH. Ilomsapusamus BoiH. TeroBoe wu3mydeHwe. 3aKoH
Kupxroda. I'nmoresa [Tnanka. KBantoBoe 00bsicHeHHE TeTuIoBOTO M3aydeHUs. D ekt Komnrona.
Snepnas mozenb aroma. [loctynatel bopa. Atom Bogopozaa o bopy.

6. DeMeHThI KBaHTOBOH (DU3HKH
I'unoresa ae bpoiinsa. BonnoBoe ypaBHenue lllpenunrepa 1uist cTaliMOHapHBIX COCTOSAHUMA. OTBITHI
repua-I'epnaxa. Muorosnekrponnsiii atom. Oddekt 3eemana. [Ipunnun Ilaymu. Ksantosbie
cTaructuyeckue pacnpenencHus boze-DitHmreiina u @epmu-/lupaka. @oHonsl. 3akonsl Jlebas u
OliHlTelHa. XapaKTepUCTUKH sAlIpa: 3apsjl, Macca, SHEPrus CBS3M HYKIOHOB. SlepHbIE peakuuu.
@yH/1aMEHTAJIbHbIE B3aUMOJICUCTBUS U OCHOBHBIE KJIACChI 3JIEMEHTAPHBIX YACTHII.

O6beM yueOHON AUCIUILITUHBI

Bcero 2 cemecTtp |3 cemecTp
Buibt yuebHoii paboThi 3au. en./ [3ad.en/ |3a4. e/
aK.Jac aK.yac aK.yac
Oomas TPYLOEMKOCTh
IR 00 ORI, | qar)  G@gilEn | GOS0
IaHy
Ay/IMTOPHBIC 3aHATHS: 3,6/128 |1,35/64 |2,25/64
Jlexruu (JIek) 1,35/48 0,45/16 0,9/32

25



JIaGopatopHbie 3AHATHS ) g1 045/16 045/16
(Ha6) 1 1 H
[IpakTnueckue 3aHATUS
(I13) 1,35/48 0,45/16 0,9/32
CamocTtosTenpHas pabora 4.4/160 1 6/60 2 8/100
(CP): ’ ’ ’
Bua xonTpons: 2172 DK3aMeH- | DK3aMeH-
JK3aMeH/3a4eT 1/36 1/36
KoHnTakTHas pabora — 10.4 10.4
[TPOMEKYTOYHAS ATTECTAIIUS ’ ’
[ToaroToBka K 3K3aMeHYy. /356 /35.6
Byt ©TOrOBOro KOHTPOJIS: 9K3aMEH |DIK3aMECH
Bcero 1 cemectp |2 cemecTp
Buib yuebHO# paboThb! 3a4. en./ |3a4. em./ | 3ad. e/
acTp.dac |acTp.dac |acTp.dac
O6mas TPYAOEMKOCTh
AUCUMILIHHBL IO Y4COHOMY | 10/570 |3 95/120 |6,05/150
TJIaHy ' '
AyIUTOpHBIC 3aHATHSL: 3,6/96 1,35/64 |2,25/64
Jlexuun (JIek) 1,35/36  |0,45/12 |0,9/24
JlaGoparopHbie 3aHATHS 5 0101 0 45/12 0 45/12
(Ha6) 1 H H
[IpakTnueckue 3aHATHS
(I13) 1,35/36 0,45/12 0,9/24
CamocrosTenbHas paboTa 4.4/120 16/45 2 8/75
(CP): ’ ' ’
Bun xoHTpOS: 2/54 DK3aMeH- | DK3aMeH-
9K3aMeH/3a4eT 1/27 1/27
KonrtaktHas paboTa — /0.3 /0.3
[MPOMEKYTOYHAs aTTeCcTalus ' '
[loaroToBka K 3K3aMeHY. [26.7 126.7
By ©TOroBOro KOHTPOJIS: S F——

AHHOTANUA pado4yeil MPOrpamMmbl
«O0mas u Heoprann4veckas xumus» (b1.5.08)

1.1enu ¥ 3a1a4M TUCIUATIIMHBL
Ienpt0  MUCHMIUIMHBI  sIBISiETCS  (OPMHUPOBAHHUE Y  CTYJACHTOB  LEJIOCTHOTO
€CTECTBEHHOHAYYHOTO MHUPOBO33peHHUs. ONMUpasch Ha MOJIyYCHHBIC B CPEIHEH IITKOJIE XUMHUECKHUE
3HaHUs, IpOrpaMMa MpeyCMaTPUBAET JNaJIbHEHIIee YrTyOJeHHe COBPEMEHHBIX MPEICTaBICHUN B
001aCTH XMMHH.
3agayeil JUCIUILUIMHEI SIBIISIETC:
— M3YYEHHUE OCHOB OOIIeH U HEOPraHWYECKON XUMHUH C IIeTTbI0 MPUMEHEHUS UX MPH U3YUCHUH
MOCIIEAYIONUX XUMUYECKUX TUCIIUILIHH,
— OBJIQJICHUE OCHOBAMH XMMHUYECKOU TEPMOJMHAMUKHN, KHHETUKH, YICHHUS O PACTBOPAX U OCHOB
CTPOCHHUS BEIIECTBA KAK TCOPETHUECKUMH OCHOBAMH XHUMHU;

— U3YUYCHUC NICPUOJUUCCKOI'0 3aKOHA KaK OCHOBBI HeOpraHH‘{CCKOﬁ XUMHWU,

— pacCMOTpEHHUE CBOMCTB s-, p-, -, f-37IeMEHTOB M UX COCTUHCHMIA;
— HW3y4eHHUe crmocoO0B MOTy4YeHHs HanboJiee MHUPOKO MPUMEHSEMBIX BEIIECTB U UX CBONCTB;
— (QopMUpOBaHHE Y CTYIEHTOB HABBIKOB JKCIIEPUMEHTAILHON pabOThI, NEMOHCTpAIHs UM
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METOJIOB U CPEJICTB XMMUYECKOTO UCCICIOBAHUS, KOHKPETHOE O3HAKOMJIEHUE C BEIIECTBAMU U UX
MpEBpaIICHUSIMU;

— pa3BUTHE HABBIKOB PEUICHUS KOHKPETHBIX IPAKTUYECKUX 3a/a4d M HCCIIEN0BATEIbCKON
paboThI, a TAKKE 3aKPEIUICHUE B TIAMSTH CTYACHTOB TEOPETUUYECKUX CBEACHUN O 3aKOHOMEPHOCTSIX
HEOPraHWYECKOM XMMHH, BO3MOYKHOCTb IIOYYBCTBOBATh 3TH 3aKOHOMEPHOCTH B MPAKTUYECKOU
paboTe, yOeIuThCS B UX JICHCTBEHHOCTH.

2.B pe3ynbprare u3y4yeHus AUCUUIUIUHBI CTYAEHT JOJIKEH:

O6nanate CaeAyOMUMI KOMIETEHIIUSIMHU:

— CIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTCCTBCHHOHAYYHBIX
JMCIHILIMH B ipodeccuoHanbHoil nestensHocTr (OI1K-1);

— FOTOBHOCTBIO MCITOJIb30BaTh 3HAHUS O CTPOCHHUM BEUIECTBA, MPUPOJIC XUMHUUYECKON CBSI3U B
Pa3IMYHBIX KJIACCaX XUMUYECKUX COCIUHECHUN [IJI1 TOHUMAHUS CBOMCTB MATEpPHAJIOB U MEXaHU3Ma
XUMHYECKUX MPOIIECCOB, MPOTEKAIONINX B OKpyxaromiem mupe (OITK-3).

B pe3ynbTaTe U3ydeHUs! JUCUUIUITMHBI CTYICHT JIOJIKEH:

3nams:

— BJIEKTPOHHOE CTPOCHHUE aTOMOB U MOJIEKYII;

— OCHOBBI TEOPUH XUMUYECKOW CBSA3U B COCIMHEHUSX PA3HbIX TUIIOB, CTPOEHHUE BEUIECTBA B
KOHJEHCUPOBAHHOM COCTOSTHUH;

— OCHOBHBIE€ 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKHUX MTPOLECCOB M XapaKTEPUCTUKHU
PaBHOBECHOTO COCTOSTHUS;

— METO/Ibl OTTMCAHUS XUMUYECKUX PABHOBECHI B pACTBOPAX AIEKTPOJHUTOB,

— CTPOEHHE U CBOMCTBA KOOPAMHAIIMOHHBIX COCIMHEHU;

— XMMHYECKHE CBOMCTBA AJIEMEHTOB PA3JIMYHBIX TPYIII MEPHOIAYECKON CUCTEMBI U HX
BaXHEHIITNX COCTUHCHUM;

Ymemo:

— BBINOJHATH OCHOBHBIE XUMHWYECKHE OIEPALMM, OINPEAENATh TEPMOIMHAMUYECKUE
XApaKTEPUCTUKN XUMUYECKUX PEAKIMI U PAaBHOBECHBIE KOHIEHTPALIMHU BEILECTB;

— UCIIOJIb30BAaTh OCHOBHBIE XUMUYECKHUE 3aKOHBI, TEPMOANHAMUYECKUE CIIPABOYHBIE JAHHBIE
JUIS pelieHus TpodecCHOHANBHBIX 33/1a4;

— IPOTHO3UPOBATh BIMSHUE PA3INYHBIX (DAKTOPOB HA PABHOBECHE B XUMHUYECKUX PEAKIIHSIX;

Braoems:

— TEOPETUYECKUMH METOAMH OTIMCAHUSl CBOMCTB MPOCTBIX U CJIOKHBIX BEIIECTB Ha OCHOBE
JJIEKTPOHHOTO CTPOEHMSI UX aTOMOB U IMOJOKEHUsS B MEPUOJAMYECKON CUCTEME XMMHUYECKHX
3JIEMEHTOB;

— OKCIIEPUMEHTAIIbHBIMU METOJAaMU  OTpEICNICHUS HEKOTOPBIX (PUIMKO-XUMUYECKUX
CBOWCTB HEOPIraHMYECKUX COCAMHEHUH.

3.Kparkoe conepxanue AUCIUILINHBL:

CrpoeHue aTOMOB U [EPUOIUYECKHI 3aKOH.

BonHoBble cBolicTBa MaTepuadbHBIX OOBEKTOB. YpaBHeHue nae bpoins. CooTHouieHue
HeonpenenenHocrei ['elizendepra. [lonarue o kBaHTOBOI1 MexaHuke U ypaBHeHuu LlIpeaunrepa.
CoBpemenHast GpopMyIHpoOBKa MEPUOIUUYECKOTO 3akoHa. [leproauueckas cuctemMa M €€ CBA3b CO
CTPOEHHEM aTOMOB. 3alOJHEHHUE JJIEKTPOHHBIX CIOEB U O0O0JI0OYEK aTOMOB B MEPHOIUYECKOM
cucteMe snemeHToB .M. MenneneeBa. CreneHu OKUCIEHUS. BaxHeWue OKUCIUTENH H
BOCCTAaHOBUTENU.  BakHeimne  cXxeMbl  NpPEBpall€HUs  BEHIECTB B OKUCIUTENIbHO-
BOCCTAHOBUTEIIbHBIX PEAKLIUSIX.

XuUMHUEcKasi CBSA3b U CTPOCHUE MOJIEKYJI.

KoBanenTtHast CcBsI3b, OCHOBHBIE MOJIOKEHUSI METOJIa BAJICHTHBIX CBs3ell. PaccMoTpeHue cxem
MEepPEeKpbIBaHUsl AaTOMHBIX oOpOuTaneld mnpu o00pa3oBaHWU CBsi3eil B Mosekynax. OCHOBHBIE
MOJIOKEHUST MeToJia MoJIeKymspHbeIX opoutaneir (MO JIKAO). O6mue cBeAeHUS O KOMILIEKCHBIX
COCIMHEHUSIX, MX CTpoeHHEe. MexXMOJIeKyasipHas M BHYTPUMOJIEKYJSIpHAs BOJIOPOJHAsl CBS3b.
HNonHas cBs3b Kak TMpeAeNbHBIA CiIydall KOBAJICHTHOW CBs3u. OOmuMe MpeacTaBIeHUs o
MEXKMOJIEKYJIIPHOM ~ B3aWMOJICWCTBUM:  OPUEHTAUMOHHOE, HWHAYKIHMOHHOE, JHCIEPCUOHHOE
B3aMMO/ICUCTBHSL.

DHepreTuka peakinii 1 XMuMUYECKOe paBHOBECHE.

[TonsiTHE © XUMHYECKOW TEpMOJAWHAMUKE, TEPMOJAMHAMHUYECKHE (PYHKIUU  COCTOSHUS
(xapaktepuctuueckue (GyHKIMN). XUMUYECKOE paBHOBecHe. VICTUHHOE U KaXKyllleecss paBHOBECHUS.
KoHcTaHTa XMMHYECKOTO paBHOBECHUS. DJIEKTPOXUMHUYECKHE MPOIIECCHI, TIOHATHE 00 3IEKTPOTHBIX
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MOTEHIHATIaX. DJIEKTPOABIKYIAsS CUJIA OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLUN U KpUTEPUN
CaMOIIPOU3BOJIBHOTO IIPOTEKAHHUS IIPOLIECCOB.

PaBHOBeCus B pacTBOpax
IIpoueccel, conmpoBoxaarouIue OOpa3oBaHUE JKUAKUX HMCTUHHBIX PAacTBOPOB HEBJIEKTPOJIUTOB U
IEKTPOJIUTOB. ACCOLIMMPOBAHHbBIE U HEACCOLIMMPOBAHHBIE EKTPOIUTHI. CTEneHb AUCCOLMALUU.
Koncranra puccoumanuu. PaBHOBecMe B cucTeMe, COCTOSLIEH M3 HACBIIICHHOIO pacTBOpa
MaJIOPACTBOPUMOTO IEKTPOJUTAa M €ro KPUCTAIOB. PaBHOBecHE B pacTBOpax KOMILIEKCHBIX
coennHeHU. PaBHOBECcHE qucconManuy BObl, MOHHOE IIPOU3BENECHHUE BOABI U €r0 3aBUCUMOCTb OT
temneparypsl. lllkana pH. I'maponns conei.

CkopocTb peakiuii 1 KaTaaus.
[Tonarue o xumuueckoil kuHeTHKe. OIHOCTAIUNHBIE U CIOXKHBIE PEAKIUU. 3aKOH JIEHCTBYIOIIUX
Macc. Koncranra ckopoctu peakuuu. MOJEKYISIPHOCTh U MOPSAJIOK peakUUu. 3aBUCHUMOCTh
CKOPOCTH DPEaKUHUH OT TEMIIepaTyphl; DHTAIbIMUSA aKTUBALMHU. ['OMOI€HHBIM M TI'€TEpPOrE€HHBIN
KaTaJn3.

XHUMHUSA S- ¥ P- IEMEHTOB
Bonopoa-niepBsiii 371€eMEHT MEPHOIUIECKON CUCTEMBI, €T0 IBOUCTBEHHOE MOJIOXKEHNE. DIIEMEHTHI |
- 2 u 13 - 18 rpynn nepuoauueckoil cucTeMbl. 3aKOHOMEPHOCTH B M3MEHEHUU 3JIEKTPOHHBIX
KOH(pUTypaluii, BEJIWYUH PagUyCOB, JIEKTPOOTPULIATENIHHOCTH M SHEPIMM HOHU3ALMM aTOMOB.
TunuyHple CTENEHW OKHUCIIEHUs. XMMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB. 3aKOHOMEPHOCTU B
CTPOCHMH U CBOMCTBAaX OCHOBHBIX THIOB coequHeHWH. [IpuponHble cOenuHEHUs, MOJy4yeHUEe M
IIPUMEHEHHE.

Xumus d- u f- aemMeHToB
DneMeHThl 3-12 rpynn nepuonyYecKod CUCTEMbl. 3aKOHOMEPHOCTH B M3MEHEHUHU 3JIEKTPOHHBIX
KOH(UTrypaluii, BEJIUYUH pPaanyCcOB, SHEPTrUM HOHM3AIMH, XapaKTEPHBIX CTENEHEW OKHCIEHUS,
KOOPAMHAIIMOHHBIX 4YHUCEeNl aToMOB. [IpHponHBIE COEIMHEHHs, IOJYYEHHE MW COINOCTaBIICHHE
(bu3NYECKUX U XMMHYECKUX CBOMCTB MPOCThIX BemlecTB. CTpOoeHHE M CBOMCTBA OCHOBHBIX THUIIOB
coeqnuenuii. Oco0eHHOCTH f- 3IIEMEHTOB.

4.00beM y4eOHOU TUCIIMTUTMHBI

B 3au. | B akan. | B 3au. | B akag. | B 3au. | B akan.

el gacax el gacax eIl Jacax
O6mras TPYJIOEMKOCTh
JIMCIMIUIMHBL 10 y4eOHomy | 12 432 7 252 5 180
TUTaHY
AyIUTOPHbIE 3aHSATHSL: 4,44 160 2,67 96 1,77 64
Jlexuu (JIek) 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ansatus (113) 0,89 32 0,89 32
JlabopaTtopusie paboTs (JIP) 1,78 64 0,89 32 0,89 32
CamocrosrtensHas padora (CP) 5,56 200 3,33 120 2,23 80
CaMOCTOSATEIbHOE HSYHeHHE | ¢ pp 200 3,33 120 223 80
pa3aeiioB JUCIMILIAHBI
Bujg koHTpOIs: SK3aMeH 2 72 1 36 1 36
KonTakTHas pabota — 0.4 0.4
MPOMEXKYTOYHAS aTTECTAIIUS
[ToaroToBka K 9K3aMeHy. 35,6 35,6
Bua uToroBoro KOHTpOJIS: DKk3ameH DKk3amMeH

B 3au. | Bactp. | Bacrp. | Bactp. | Bacrp. | B actp.

el yacax el qacax el gacax
Oommas TPYIOEMKOCTh
JIMCIMIUIMHBL 10 ydeOHomy | 12 324 7 189 5 135
TUIaHy
AyYIUTOpHBIE 3aHATHS: 4,44 120 2,67 72 1,77 72
Jlexuuu (Jlek) 1,78 48 0,89 24 0,89 24
[TpakTaeckue 3anstus (I13) 0,89 24 0,89 24
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JIaGopatopusie padotsl (JIP) 1,78 48 0,89 24 0,89 24
CamocrosrensHas padora (CP) 5,56 150 3,33 90 2,23 90
CamocrosiTeTpHOE H3y4yeHue 5,56 150 3,33 90 223 90
pa3aesioB TUCIUILTUHBI

Buj KoHTpOIIA: SK3aMeH 2 54 1 27 1 27
KonraktHas pabota — 0.3 03
MIPOMEKYTOYHAS aTTEeCTALIUS

[ToaroroBka K 3K3aMeHY. 26,7 26,7
Bug uToroBoro KOHTpOJIS: DK3aMeH DK3aMeH

AHHOTaNUA padoyeil NPOrpaMMbl JUCHUTITIHHBI
«Opranunyeckasi xumus» (b1.5.09)

1. Ilenb MUCHUIUTUHBI — MPUOOpPETEHHE CTYACHTaAaMU 3HAHUM O CTPOCHHUU OPTaHUYECKUX
COCIMHEHUH, OCHOBHBIX XUMHUYECKHX CBOMCTBAX Pa3JIMUHBIX KIACCOB OPraHMYECKUX COCTMHEHUN U
METOJIaX UX TOJIYUEeHHUS, KaK MPOMBIIIJICHHBIX, TaK U Ja0OpaTOPHBIX.

2. B pe3ynbrare n3ydeHus JUCIUILTAHBI CTYJCHT JOJDKEH:

O6manate cneyromumu oomekynbTypHbIMU (OK) n oGmenpodeccnoHaaIbHBIMU KOMITETEHIIUSMHI
(OIIK):

- COCOOHOCTBIO paboTaTh B KOMAaHE, TOJEPAHTHO BOCIPHHHMAS COIMAIBbHBIE W KYJIbTYPHBIC
paznuuus (OK-6);

- cIOCOOHOCTBIO K cCaMoOpranu3aimu u camooopaszosanuto (OK-7);

- CHOCOOHOCTBIO M TOTOBHOCTHIO HWCTOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JTUCLUIUIMH B MPO(ecCHOHANBHOM 1eSTeNbHOCTH, IPUMEHSATh METO/Ibl MATEMAaTHYECKOTO aHaIn3a U
MOJICITMPOBAHUS, TCOPETHUCCKOTO U dKCIIepuMeHTanbHoro uccienoanus (OIIK-2);

- CHOCOOHOCTH UCHOJB30BaTh 3HAHHA O COBPEMEHHOM KapTHHE MHpPA, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUM BEIECTBA /JI1 NOHUMAaHUS OKPYXKAIOIIETO MHUpAa M
sBrieHui mpupoasl (OITK-3).

3namo:

— TEOPETUYECKHE OCHOBBI CTPOEHUS U CBOMCTB PA3IMYHBIX KJIACCOB OPraHUYECKUX COCUHEHUN;

— CIOCOOBI MOJTYYEHUSI U XUMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX COCTUHEHHUIA;

— OCHOBHBIE MEXaHU3MBbI ITPOTEKAHUSI OPraHUYECKUX PEAKIIMiI;

Ymems:

— IPUMEHATh TEOPETUYECKUE 3HAHUS JUUISl CHHTE3a OPTaHUYECKUX COETMHEHUI Pa3IMUHbIX KJIACCOB;
— QHAJIM3UPOBATH U NPEICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCAMHEHUN;

— COCTaBJISITh CXEMbI CHHTE3a OPTaHUYECKUX COECIMHEHUN, 3aJaHHOIO CTPOCHHSI;

Braoemno:

— OCHOBaMH HOMEHKJIATYphI U Kiaccu(UKAIMKM OPraHUYeCKUX COCTMHEHU;

— OCHOBHBIMH T€OPETUUYECKUMU MIPEICTABICHUSIMU B OPraHUYECKON XUMUH;

— HaBBIKAMHU 0OOCHOBAHUS PAllMOHATLHBIX CIIOCOO0B MOTYYEHHS] OPraHUYECKUX BEIIECTB.

3. Kpatkoe conepxanue IUCIUTUIMHBI

Homenknarypa opranudyeckux coeavHeHuil. Teopuss XMMHUYECKOIO CTpOEHUS U
HacbllleHHble  yrieBogopoasl (YB). Ilpupona xoBaneHTHO#H cBsizu. Dopmynsl  Jlbtouca.
@opmanbHbIil  3apsan. OPdexTsl 3amectuTeneld. [IpomMexyTouHblE COEAMHEHHS M YaCTUIIBI
OpPraHMYECKUX peakuMsX. OHEepreTuyeckas auarpaMma peakuud. MexaHus3M  peakluu.
CrepeounsomMepusi, ee BUIbI U 0003HAUCHUSI.

Amudaruueckue coenuHeHUs. HachllleHHble W HEHachbllleHHble YB.  Ankansl,
[UKIIOANIKAHbBI, AJKEHBI, AalKUHBI, TOJNUEHBl (OUeHbl). B KaxkgoM Ki1acce paccMaTpHUBAIOTCS
CIIeyIONINe pa3AeNbl: U30MEPHs], HOMEHKJIATypa, GU3NUYECKUE U XUMUYECKUE CBOMCTBA, CIIOCOOBI
noxy4yeHusi. MexanusMmebl peakuii. JHepreTuueckas AuarpaMMa peakiimii.

Apomarudeckue coequHenus. Teopun apomaruuHoctu. CoennHeHus: 6€H30JIHHOTO PsA.
Nzomepus. Homenkiarypa. CriocoOsl mosrydeHusi. XMMUYECKHE CBOWCTBA. BiusHue 3aMmecTutTenei
B OEH30JILHOM KOJIbIIE Ha HAMIPABJIICHUE U CKOPOCTh PEAKIIUI dIEKTPO(UIHLHOTO 3aMEeeHUSI.

4. O0bem y4eOHOM AUCIIUILTHHBI
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O6beMm
Bup yuebnoii paGoTsl B 3a4eTHHIX | B akageMuueckux
eIMHUIAX qacax
OO1miast Tpy0EMKOCTh AUCIUILTAHBI 3 108
o y4eOHOMY TUIaHy
AyAUTOpHBIC 3aHATHS: 48/36 48
Jlexuuu (JIek) 16/36 16
[MpakTrueckue 3anstus (I13) 32/36 32
JlabopaTtopust - -
CamocrositenbHas padora (CP): 60/36 59,8
KonTakTHas camocTositenbHast pabora 0,2
CamocrosiTenpHOE U3yUYCHHE pas3zenos 598
JTUCHUTIINHBI '
Bun xoHTpoIIs: 3a4eT / 3Kx3aMeH 3aueT ¢ OLEHKOMI
O6bem
Bzt yueOHO#M paboTh! B 3a4eTHbIX | B actpoHoM. wacax
eIMHUIIAX
OO6mast TpyA0€MKOCTh JTUCITUTLTHHBI 3 81
1o y4eOHOMY TIIaHy
AyIUTOpHBIC 3aHATHS: 48/36 36
Jlexumu (JIek) 16/36 12
[Mpaktuaeckue 3austus (I13) 32/36 24
JlaGopaTtopust -
Camocrostenbnas padora (CP): 60/36 44,85
KonTtakTHas camocTosiTennbHast pabota 0,15
CamocrosiTenpHOE M3yUYeHHE paszenoB 44,85
JMCIUTUTHHEI
Bunx xoHTpos: 3aueT / 3Kx3aMeH 3a4eT C OIlEHKOHU

AHHOTAIUA Y4e0OHOH MPOrpaMMbl M CIIUNJIMHBI
«®uznveckas xumus» (51.5.10)
1.Ilenp OUCHUIIIMHBI — PACKPBITh CMBICT OCHOBHBIX 3aKOHOB, YIPABIIIIOIIUX XOJOM
XUMHUYECKOTO Ipoliecca, IMoKa3aTh OO0JaCTH MPHIOKEHUS ATHUX 3aKOHOB M HAYYHTh CTYICHTA
IPAaMOTHO IPUMEHSTH UX MPU PEIICHHH KOHKPETHBIX TEOPETUUECKUX U MTPAKTUUYECKUX 3a/1a4.
2. B pesynbrare u3yueHus kypca «DPuU3MUECKON XUMHUHU» CTYICHT JOJIKEH:
Ob6nanate cienyromumu odmenpodeccrnoHanbHbMU KoMiereHusamu (OI1K):

—  CIIOCOOHOCTHIO M TOTOBHOCTh HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCLUIUIAH B podeccronanbhoi aesrenpaoctu (OITK-1);

—  TOTOBHOCTBIO HCIOJB30BaTh 3HAHUS O COBPEMEHHOH (PM3WYECKOM KapTHHE MHUDa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHM BEIIECTBA I IOHUMAaHHUS
OKpY’KaroIiero Mupa u sieieanii npupoast (OITK-2);

— TOTOBHOCTHIO HCIOJB30BaTh 3HAHHME O CTPOCHUU BEIIECTBA, MPUPOAA XUMUYECKOU CBS3U B
pPa3IMYHBIX KJaccaX XUMHUYECKHX COCIWHEHUH [UIsi MOHUMAaHHs CBOWCTB MaTepHalloB H
MeXaHHU3Ma XUMUYIECKHX TPOIIECCOB, MPOTEKAIOIINX B OKpyskaromem mupe (OITK-3).

3nameo:

— OCHOBHBIE 3aKOHBl (PM3UYECKOW XHMHH, B3aHUMOCBS3b (U3HMUECKUX UM XUMHUYECKUX
XapaKTEePUCTHK TPOIIECcCa;

— TYyTH OMNpeAeNieHUs BaXHEUIINX XapaKTEPUCTUK XUMUYECKOTO pPaBHOBECHS (KOHCTaHTHI
paBHOBECHS, PABHOBECHOTO BBIXOJIa MPOJYKTA, CTENIEHU MPEBPAIEHHUS UCXOJHBIX BEIIECTB) U
BIUSIHUS PA3IMYHBIX (PAKTOPOB HA CMEIICHUE XUMUYECKOTO PABHOBECHSI;

— YCIOBHUS YCTaHOBIEHHS (Da30BbIX PAaBHOBECH B OJHO- MU MHOTOKOMIIOHEHTHBIX CHCTEMax,
BO3MOYHOCTH Pa3JIEICHUS CJIOKHBIX CHCTEM Ha COCTABJISIONINE KOMIIOHEHTHI;

— TEpPMOJIMHAMHYECKOE OMUCAHUE CBOWCTB HJICATHHBIX U HEUACATHHBIX PACTBOPOB, MOAXOMBI K
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HaxXOXKJACHUIO MapIHUaAJIbHBIX MOJISIPHBIX BEJIMYUH KOMIIOHCHTOB paCcTBOpPA.

Ymemy:

— TPUMEHSTH TEOPETHUYECKHE 3HAHUSA U SKCIICPUMEHTAIbHbBIE METO/IbI UCCIIEJOBAHUS (DPU3NIECKOM
XMMUU TIPU peIeHUH Mpo(HecCHOHATBHBIX 3a/1a4;

— TPOBOJMTH TEPMOJMHAMUYECKHE PACUETHI, OCYILECTBIIATh aHAJIU3 U Ha OCHOBE ATOTO JeNaTh
000CHOBAHHBIE BEIBOJIBL,

— TpeACKa3bIBaTh W HAXOJIUTh ONTHUMANIbHBIC YCIOBUS MPOBEICHHS XMMHUYECKOTO Ipolecca ¢
LEJBIO TTOYYCHUST MAKCUMAIIbHO BO3MOKHOTO BBIX0/1a HHTEPECYIOIIETO MPOIYKTa;

— TIPEACTAaBIATH JAaHHBIC JTAOOPATOPHOTO HCCIENOBaHMS B Tpaduueckoil Gopme m Ha OCHOBE
MOJIy4CHHBIX ~ 3aBHCHUMOCTEH  ONPEAETSATh COOTBETCTBYIOIIME TEPMOAWHAMUYECKHE U
KUHETHYECKUE XapaKTEPUCTHKN XUMHUECKOW CUCTEMBI U XUMHYECKOTO TPOIIECCa;

— TPOBOJWTH AHAIN3 W KPUTHUYECKH OIEHHBATH MOJyYCHHBIC OSKCIIEPUMEHTAJIbHBIC JaHHBIC,
00001maTe 1 fenaTh 000CHOBAHHBIE BHIBOJIBI HA 0a3e MPOBEAEHHBIX OTIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETUYECKHX METOA0B (U3WYECKOH XUMHUHM ISl PEUIeHUs
KOHKPETHBIX HCCIIEJIOBATEILCKUX 3a/1ay;

— HaBBIKAMHU OIPENENICHUS] COCTOSIHUST PABHOBECHS M CAMOIPOM3BOJIBHOTO HAIpPaBJICHUS
XAMHYECKOTO TpoIiecca;

— TmnpuemMamMu OOpabOTKM TOJYYEHHBIX OTBITHBIX JaHHBIX JUIS BBISABICHUS W YCTAaHOBIICHHS
B3aMMOCBSI3€H MEXIy TEPMOIUHAMHYECKHMH CBOWCTBAMH W (PH3MUYECKHUMH TapaMeTpaMH
nporiecca;

— 3HAHWSIMH OCHOBHBIX 3aKOHOB (H3UYECKOW XHUMHH Ui COJEPKATEIBbHON WHTEPIpEeTaluu
TEPMOIMHAMHYECKUX PACUETOB;

3. Kpartkoe conepkanne TUCIHTILTHHBI
XUMHU4YecKass TepMOJUHAMHUKA. |-bId M 2-0M 3aKOHBI TEPMOJMHAMMKHM, mocrtynaar llnanka.

B3auMocCBs3b TEMIOTHL, pabOThl M M3MEHEHUS BHYTPEHHEHW HSHEPIUM B Ipolleccax C y4acTHEM

uaeanbHOro rasa. TemnoéMkocTh TBEpAbIX. JKMIKMX M ra3oo0pa3HbIX BemlecTB. TepMOXUMHS.

Bbruucnenne TemnoBbIX 3(QQGEKTOB XMMUYECKHUX peakIMi, MpoueccoB (a3oBbIX MNEPEX00B,

pacTBOPEHUs U Ipyrux (pru3NKo-XxMMHUYECKUX MpoleccoB. DHeprus ['nd6ca n sneprus I'enpMromsua

KaK KpUTEpUHU HAIpPaBJIEHUs XUMHUYECKOro mpouecca. Pacuér abconmoTHOM sHTponuu. XUMHU4Yeckoe

paBHOBecue. KoHCTaHTa XUMUYECKOTO PaBHOBECUS M METOJbl €€ pacuéra U 3KCIEPUMEHTAIBHOTO

onpeneneHus. PaBHOBeCHbI BBIXOA NPOAYKTA, BIUSHHUE [aBJICHUS, TEMIEpaTypbl, NPUMECH

MHEPTHOIO Tra3a Ha paBHOBECHBIN BBIXOJA. YpaBHEHHs H30TepMbl U u300apel Bant-I'odda.

Craructudeckas TepMoAuHaMuka. Pacuér TepmouHaMudeckux GyHKUUN Ha Oa3e MpecTaBlIeHUH

0 CyMMe 110 COCTOSIHUSIM.

da3oBble paBHOBECHsS B OJHOKOMIIOHEHTHbIX cucTeMax. da3oBble nepexoabl U (hazoBas

JMarpaMma COCTOSIHUS JUIs OJTHOKOMIIOHEHTHBIX cucteM. TpoiiHas Touka. YpaBHenue Knaneiipona-

Knay3zuyca. 3aBUCHMMOCTh [JaBJIEHUS HACBIIIEHHOIOo Iapa OT Temmeparypsl. OnpeneneHue

TepMOAMHaAMHUECKUX QyHKUUH nporecca Ga3oBoro nepexona. Kpuruueckas remmneparypa.

Tepmomunamuyeckas Tteopus pactBopoB. Kiaccudukauus pactBopoB.  CrnocoObl

BBIPXKEHHUs cOCTaBa pacTBopa. [lapuuanbHble MOISpHBIE BeJIMUMHBL. YpaBHeHus ['n06ca-/{rorema.

WneanbHble pacTBOpbl. TepmoauHamuueckue (YHKLUMU CMELIEHHs JUIsl MJealbHBIX pPacTBOPOB,

3akoH Paynsa. IlpenenbHo-pa30aBieHHbIE pacTBOpBI, 3akoH ['eHpu. HewupeanbHble pacTBOpPHI,

MOJIOKUTENbHBIE U OTPHUILIATENIbHBIE OTKIOHEHHU OT 3akoHa Payins. TepMoauHaMu4eckoe onucaHue

HEHUJIeAIbHBIX PAaCTBOPOB, AKTUBHOCTh, KO3((UIMEHT akTuBHOCTH. KosumuratuBHble CBOMCTBa

pacTBOPOB HEJIETYYMX BELIECTB B JIeTydeM pacTBopurerne. Kpuockonus, 30yminockonus. Ocmoc,

OCMOTHYECKOE JIaBJICHHUE.

da3oBble paBHOBECHS] B MHOTOKOMIIOHEHTHBIX cHcTeMax. JluarpaMmsal «/1aBJIe€HUE-COCTaBy,

«TEeMIIepaTypa-cocTaBy, «COCTaB Iapa-coCTaB JKUIKOCTH» IS HJICAJbHBIX M HEUAealbHbIX

pactBopoB. 3akoHbl ['n66ca-KoHoBanoBa, Azeotponus. OU3NKO-XUMUYECKHE OCHOBBI pa3JieleHHs

KHUJIKUX cMecel, pekTudukanus. OU3NKO-XUMUUECKUI U TepMUYECKUN aHalu3. Pa3nuyHble THUIBI

JMarpaMM IUIaBKOCTU. DBTeKTHKa. [IpaBuio ¢a3 u mpaBuiio peryara.

4. O0beM y4eOHOM AUCIIUILTHHBI
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Bunpsl yaeOHOI paboThI

B 3a4CTHBIX

B aKaJ€M. Jacax

eIMHUIAX
OO1ast TpyA0EMKOCTh AUCIUILTUHEI 110 YIeOHOMY 5.0 180
IUTaHy
AyIUTOpHBIC 3aHATHUSA: 1,78 64
Jlexuu (JIek) 0,89 32
[Tpaktuueckue 3austus (I13) 0,89 32
CamocrosrensHas padora (CP): 2,22 80

Bu koHTpOIIS: 3a4eT / SK3aMeH

sk3ameH (1,0)

sKk3ameH (36)

KonTakTHas paboTa — MpOMEXKYTOYHAST aTTECTAIHS

0,4

[TonroToBka K SK3aMeHy. 35,6

Buj uToroBoro KOHTpOJIs: OK3aMeH

Bt yue6Hoii paboTs! B 3a4eTHBIX | B ACTPOHOM.
eIMHUIIAX Jacax

OO611ast TpPyA0E€MKOCTh AUCHHUIIINHBI TI0 YYEOHOMY 50 135

IJIaHy '

AyIUTOpHBIC 3aHATHSA: 1,78 48

Jlexkmmu (JIek) 0,89 24

[Mpaktuaeckue 3austus (I13) 0,89 24

CamocrosrensHas padora (CP): 2,22 60

Bun xoHTpoIIs: 3aueT / 3Kx3aMeH

sk3ameH (1,0)

sKk3ameH (27)

KonTakTHas paboTa — mpoMeXyToYHast aTTeCTalHs

0,3

[ToaroToBka K 3K3aMeHYy.

26,7

Bug uToroBoro KOHTpOJIS:

DK3aMeH

AHHOTaNUA padoyeil MPOrpaMmMbl U CHUIIMHbBI
«Koanongnas xumus» (b1.b.11)

1.1lenp JMCUMIUIMHBI — O3HAKOMJICHHE CTYJICHTOB C OCHOBAaMH TCPMOJIMHAMUKH
MMOBEPXHOCTHBIX SBJICHHH, CIIOCOOAMHM TOJYyYEHUS M BaKHCHIIUMH CBOWCTBAMH JIMCIIEPCHBIX
cucteM.OCHOBHBIMM ~ 3ajJla4aMd  JWCHHUIUIMHBI  SBJISIOTCA:  PAaCCMOTPEHHE  OCOOCHHOCTEH
MMOBEPXHOCTHBIX CJIOEB, MX TEPMOJMHAMUYCCKUX CBOMCTB, aJre3Wd, CMaduBaHUs, aJaCOpOIIHH,
AIIEKTPUYCCKHUX SIBJICHHUI HA MIOBEPXHOCTH, H3yYCHHE KHMHETUYCCKUX CBOWCTB JUCIIEPCHBIX CHCTEM,
arperaTuBHOMN u CceIMMEHTAIIHOHHOM YCTOWYMBOCTH, KHHETUKHU KOAryJIsIliuH,
CTPYKTYpOOOpPa30BaHUs U CTPYKTYPHO-MEXaHUYECKUX CBOMCTB TUCTICPCHBIX CHCTEM.
Wzyuenne aucuuiuimbbl «KosutowmHas XUMHsS» CHOCOOCTBYET (OPMHPOBAHUIO CIIEAYIOIIUX
obmenpodeccuonanbHbix kKommnerennuii: OIIK-1, OIIK-2, OITK-3.

2. B pe3ynbraTte nu3ydeHus: IUCIUILTUHBI CTYICHT JTOJDKCH
3HAMb.
OCHOBHBIE MOHSATHUS M COOTHOIIICHHUSI TEPMOJMHAMUKH TIOBEPXHOCTHBIX SBJICHUN (TE€pMOJANHAMUKA
MMOBEPXHOCTHOTO CIIOS; a/Ire3usl, CMauMBaHUE U PaCTEKaHUE KUIKOCTEH; TUCTIEPCHOCTD U
TEPMOJIMHAMUYECKHE CBOMCTBA Tell; aJIcOPOIUs Ta30B U MapoB, aAcopOIUs U3 PACTBOPOB);
OCHOBHBIE METO/IbI TIOTYYECHUS TUCTIEPCHBIX CHCTEM;
OCHOBHBIE CBOMCTBA AUCIIEPCHBIX CUCTEM (DJEKTPOMIOBEPXHOCTHBIE CBOMCTBA; KHHETHUECKUE U
OTNITUYECKUE CBOMCTBA; CBOMCTBA PACTBOPOB KOJIJIOUTHBIX MIOBEPXHOCTHO-AKTHUBHBIX BEIIECTB);
OCHOBHBIE MOHSTHUS M COOTHOIIICHUSI TEOPUH arperaTUBHONW yCTOMYMBOCTH M KOATYIISIIIAH
TU0(POOHBIX TUCTIEPCHBIX CUCTEM;
OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYPOOOPa30BaHUS U PEOJIOTUUECKUE CBOMCTBA JUCTIEPCHBIX
CHCTEM;
yMmemy:
MPOBOJUTH  pacueThl C  HUCIHOJb30BAHHEM  OCHOBHBIX  COOTHOIICHHH  TEPMOJIMHAMHKHU
MMOBEPXHOCTHBIX SIBICHUI U PacueThl OCHOBHBIX XapaKTEPUCTUK TUCTICPCHBIX CHCTEM;
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8naoemsy.

METO/JIaMHU HM3MEPEHMsI NOBEPXHOCTHOTO HATSKEHMS, KpaeBOIrO YIJa, BEIMYMHBI aAcopOLuu U
yI€IbHOM TOBEPXHOCTH, BSI3KOCTH, KPUTHUUYECKON KOHIIEHTpAllMUd MULEII000pa3oBaHus,
IEKTPOKMHETUYECKOIO MOTEHIIMAIAa; METOAAMH IIPOBEJIEHUS JAUCIIEPCUOHHOTO aHaju3a, CUHTE3a
JUCIIEPCHBIX CUCTEM U OIICHKU UX arperaTUBHOMN YCTONYHBOCTH.

3. Kpatkoe conepkaHue 1uCIUILIMHbI

Mopyns 1. Ilpeamer u npu3Haku 00bEKTOB KOJUIOUIHON XUMUU
Komnonanas xumusi - Hayka O MOBEPXHOCTHBIX SIBJICHUSX M JUCHEPCHBIX cucrteMax. OCHOBHBIE
MIPU3HAKUA JMCIIEPCHBIX CHUCTEM - TETEPOr€HHOCTh U AMCIEPCHOCTh; INOBEPXHOCTHAs 3HEPIHUs;
KOJIMYECTBEHHBIE XapaKTEPUCTHKHU AUCTiepcHOCTH. Kimaccupukarus TUCIiepCHBIX CHCTEM.

Mopyns 2. TepmoanHaMuKa MOBEPXHOCTHBIX SIBJICHHI
OOmiass XapakTepUCTHKa MOBEPXHOCTHOM »sHepruu. IloBepxXxHOCTHOE HaTsSKEHHE. YpaBHEHUE
I'nG6ca-I'enpMronpna UIss  BHYTPEHHEH  yIENBHOW  TOBEPXHOCTHOM  dHEpruM  (MOJIHOU
MMOBEPXHOCTHOM PHEPTUN).

Meron wu30biTkOB ['mO6ca. dyHmameHTanbHOE afcopOIMOHHOE ypaBHeHHEe [mnO6ca. YacTtHoe
BeIpakeHue ypaBHeHHs [u06ca. ITloBepXHOCTHO-aKTMBHBIE M TOBEPXHOCTHO-MHAKTHBHBIC
BEIIECTBA.

Anre3ust m korezusa. YpaBHeHue Jlrompe st pabotsl aaresumu. CmaunBanue, 3akoH HOHra.
VYpasuenue [ronpe-lOnra. Pactexanue >xuakocted, KOIPPHUIMEHT pacTekaHusl 1Mo [apKuHCy.
Dddext Mapanronu, nmpaBusio AHTOHOBA.

[IpaBuno ¢a3 I'm6bca m aucnepcHoCTh. BiusHue KpUBHU3HBI MOBEPXHOCTH HAa  BHYTPEHHEE
naBnenue Tten (ypaBHenuwe Jlammaca). Kanmwispueie siBieHusi. YpaBHeHue KenpBuna. Brusuue
JMCTIIEPCHOCTH Ha PacTBOPHUMOCThH, KOHCTAaHTY PAaBHOBECUS XMMHUYECKOW peaklUH, TeMIIepaTypy
(azoBoro mepexoa.

MeTo1bl TOJTyueHUs! AUCTIEPCHBIX cucTeM. YpaBHeHHe PeOunaepa s paboThl AUCIIEPTUPOBAHUSL.
Oddexr PeOunnmepa. 'omorenHas u rereporeHHas KoHaeHcalus. JHeprus [nb6ca oOpazoBaHus
3apobiia HOBoM ¢asbl. Kunetrnka oOpa3zoBanust HOBOH (ha3bl.

Monyns 3. AncopOLMOHHBIE PaBHOBECHS
[Ipupona aacopOUMOHHBIX CHI. AJCOPOIHMS Ta30B M MapoOB HAa OJHOPOJHON MOBEPXHOCTU. 3aKOH
I'eapu. Mogens u ypaBHenue Jlenrmiopa. Teopusi moaumosieKyIsipHON amcopOuum bpyrHayapa,
Ommera, Temtepa (BOT). Onpenenenne ynenpHO#M moBepxHocTH MeTogoM bOT. AncopOrius ra3os
U MapoB Ha MOpUCTHIX MaTepuanax. Knaccuduxanus nop no Jyoununy. Teopust xanmiisipHoit
KoHJeHcanuu. Pacyer unterpanbHoi U AuddepeHnuanbHON KPUBBIX paciipeneiaeHust o0bema mnop
10 pa3zMepam.

Ancopbumsi Ha  MHKPOIOPUCTBIX  MaTepuaax. [TorenuuanbHas  teopus llonsHu.
XapaktepucTuueckas Kpupas ancopounn. O06001eHHoe ypaBHeHHe Teopun JlyOuHrHa 00BEMHOTO
3aroJHEeHUs] MUKpPOTIOp, ypaBHeHue JlyounuHa - Pagynikesuya.

AgncopOnusi TOBEpXHOCTHO-aKTUBHBIX BemiecTB. [IpaBwino [(okno - Tpaybe. 3aBUCHMOCTH TO-
BEPXHOCTHOTO HATSXKEHHUS OT COCTaBa pacTBopa. YpaBHeHHue LIIMIIKOBCKOTO. YpaBHEHUS COCTOS-
HUS ra3000pa3HbIX MOBEPXHOCTHBIX (aICOPOIMOHHBIX) TUIeHOK. Beckl JleHrMiopa.

Monynb 4. DiekTpudeckue sBJICHUS Ha TIOBEPXHOCTH
Mexanusmbl 00pazoBaHusa JBoMHOro snekrpuueckoro cnost (JA2C). VYpaBuenus Jlunmnmana.
OnexTpokanuiuisipueie  KpuBble. Teopun crpoenuss JOC. Pemenne ypaBHenus Ilyaccona-
Bonbimana mis muddysuoit yactu JJ2C. JI9C no reopun LltepHa, nepesapsika moBEpXHOCTH.
DNEeKTPOKMHETUYECKHUE SIBJICHMS, AJIEKTPOKMHETUYECKUI MOTEHLHAN. YpaBHEeHHE |'enpMrosibla-
CMOJTyXOBCKOT0 JJIs 3JIEKTPOOCMOca U AIeKTpodopesa.

Mopyns 5. Kunetnueckue cBOMCTBA IUCTIEPCHBIX CUCTEM
CBs3b CKOPOCTH OCA@XKACHUS YacTUI[ C UX pa3MepoM. YcioBus cobmoaeHus 3akoHa Crokca.
CenMMEHTAIMOHHBIA aHalu3 MOJUAMCIEPCHBIX cHCTeM. KpuBble pacnpenesneHus 4acTwll IO
pasmepam. IIpuposa 6poyHOBCKOro ABMXKEHMs. 3akoH DiHIITeHa - CMostyxoBckoro. CieacTBus
U3 Teopud  OpoyHOBckoro JBwkeHus. CenuMeHTalMOHHO-IU((Y3MOHHOE  paBHOBECHE,
TUIICOMETPUYECKUH 3aKOH.

Mopynb 6. ArperatuBHasi ycTOWYMBOCTD U KOATYJISILUs TUCIIEPCHBIX CUCTEM
CenuMeHTallMOHHAST M arperaTUBHAsh YCTOWYMBOCTH cHUCTeM.  JInoduibHble 1 THOPOOHBIE
cuctembl. Kpurepuii muodunsnoctu no Pebunnepy-lllykuny. JInodunbpHble AUCTIEPCHBIE CUCTEMBI.
Knaccudukarnuss MOBEPXHOCTHO-aKTUBHBIX BEIIECTB. [epMOJMHAMUKA W MEXaHHU3M MHU-
nemtooopazobanus. Ctpoenne munenn [TAB. Comobunm3anus. Kputnueckass KOHIIEHTpAIUS
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MUIEIUI000pa30BaHUs, METOIbI €€ ONPEICICHUSI.
JInopoOHbIe aucnepcHble CUCTEMBbL. DaKTOPHl YCTOWYMBOCTH JTHO(OOHBIX cucTeM. bwicTpas u
MeuieHHas koaryisauud. Kunernka xoarynsiuu no CMOIyXOBCKOMY. 3aBUCUMOCTD YKCJIA YAaCTHUIL
pazHoro nopsaka oT BpeMmeHU. OcCHOBHbIE MOJIOKeHUs Teopun [lepsaruna, Jlangay, ®epses,
Osepbeka ([1JIDO). PacknuHuBaromee naBieHWEe U €ro cocrapisomue. O0mee ypaBHEHHE s
SHEPruM B3aUMOJECUCTBUS NUCIEPCHBIX YacThll. [loTeHIManbHble KpUBbIE B3aUMOIEHCTBUS YaCTHIL.
Helitpanu3zannoHHas u KOHUEHTpauuoHHas koaryssauusd. [Ipasuno Hlyneue-I'apan.

Monynb 7. CTpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHUYECKHE CBOCTBA
JUCIIEPCHBIX CUCTEM
Tunsl cTpykTyp, oOpasyroluxcs B JAUCIEPCHBIX CHCTEMax.  B3auMocBsA3b MEXIy BUJIOM
MOTEHIMATILHON KpUBOi1 B3auMoieiicTBus yactull (1o teopuu 1JIPO) u THIOM BO3HUKAIOIIUX
CTPYKTYp. KoarynsnuoHHO-TUKCOTPONIHBIE U KOH/IEHCAMOHHO-KPUCTAJUIN3AMOHHBIE CTPYKTYPBI.
Peonornueckuii MeTo1 MccaeA0BaHUS JUCTIEPCHBIX cucTeM. OCHOBHBIE OHATHUS U UJI€aIbHbIE
3aKOHBI pEOJIOTMH. MOIeNMpPOBAHUE PEOJIOTHYECKUX CBOUCTB TEII.
Knaccudukanuss AucnepcHbIX CUCTEM 10 CTPYKTYpPHO-MEXaHMYECKUM CBoMcTBaM. Bs3kocTb
KUJKUX arperaTUBHO YCTOWYMBBIX JUCIIEPCHBIX CHCTEM. YpaBHeHHs OWHurelHa, [lltaynunrepa,
Mapka - XayBuHka. Peojorndyeckue CBOWCTBA CTPYKTYPHUPOBAaHHBIX KHAKOOOpPA3HbIX U
TBEPA00OPA3HBIX CUCTEM.

4. O6beM y4eOHOW TUCIMIUIMHBI

O0bpemM
Brer yaeOuoi padotst B 3auyeTHBIX B axamemMuueckmux
SIMHHIIAX gacax
OO6mrast TpyA0€MKOCTh TUCITUTLTHHBI 5 180
1o y4eOHOMY TIJIaHy
AyIUTOpHBIC 3aHATHSA: 1,78 64
Jlexuunu (Jlek) 0,89 32
[Ipaktuueckue 3ausatus (113) - -
JlabopaTtopusie padoTs (JIP) 0,89 32
CamocrostensHas padota (CP) 2,22 80
[ToaroroBka K 1abopaTopHBIM paboTam 1,11 40
Jlpyrue BUIbI CaMOCTOSATEILHOW paboThI 1,11 40
By uToroBoro KOHTpOJIS: IK3aMeH 1 36
KoHTtakTHas paboTa — MpoMeKyTOYHAs aTTeCTAIUs 0,4
[ToaroroBka K 3K3aMeHY. 35,6
By UTOroBoro KOHTpOJIS: DK3aMeH
O6beM
Buner yue6HO paboTh
B 3aueTHbIX B actpoHOMHYECKHX
eAMHUIIAX qacax
OO01ast TpPyA0EeMKOCTh IUCIUTIIHHBI 5 135
10 y4eOHOMY IIaHy
AyIUTOpHBIE 3aHATUA: 1,78 48
Jlexuunu (Jlek) 0,89 24
[TpakTueckue 3anstus (I13) - -
JIaGopatopHsie padoTsl (JIP) 0,89 24
CamocrosarensHas paborta (CP) 2,22 60
ITonroroBka k 1abopaTOpHBIM paboTam 1,11 30
Jlpyrue BUJIbI CAMOCTOSTEIbHON pabOThI 1,11 30
Bua uroroBoro KOHTpOJIS: IK3aMEH 1 27
KoHTakTHas paboTa — MPOMEXKYTOUYHAsl aTTECTalHs 0,3
[loaroToBka K dK3aMeHY. 26,7
By ©TOrOBOTO KOHTPOJISL: JK3aMeH
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AHHOTaN U padoyeil NPOrpaMMbl JUCHUIITIHHBI
«AHaJuTH4YeCKast XuMus U GU3NKO-XMMHU4YecKue MeToabl aHaau3a» (b1.5.12)

1.11enu u 3aga4M TUCIUTLIMHEL

lenp AMCHMIIIUHBL MPHOOpETEHHWE OOYYAIONUMUCS 3HAHUU 10 OCHOBHBIM TpYyIIaM
METOJ/IOB XHUMHYECKOIO aHallM3a, HauOoJiee WIMPOKO TNPHUMEHSEMBIX B MPOMBIINIJICHHOCTH U
HCCIIEIOBATEIIbCKON padoTe, a TakKe KOMIIETCHIIMM, HEOOXOAMMBIX XHMHUKAM-TEXHOJIOTAaM BCEX
CHEIUAIBLHOCTEH IS PEICHHs] KOHKPETHBIX 33/1a4 XUMHUUYECKOTO aHaJn3a.

2. B pe3ynbrare 0CBOCHUS TUCIUTIIMHBI 00YJarOIIUNACS TOJKEH:

OBJIAJIETh CIIEAYIOUIMMU oO01enpodeccnoHanbHbIMU KoMmrnereHusamu (OIIK):

- CImOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIHILIMH B ipodeccuoHanbHoil nestensHoctr (OI1K-1);

- TOTOBHOCTBIO MCIIOJB30BaTh 3HAHUS O CTPOCHUM BEILIECTBA, MPUPOJEC XUMHUYECKOW CBSI3U B
Pa3IMYHBIX KJIaccaX XUMHYECKUX COCAMHEHHUH ISl TOHMMAaHHs CBOMCTB MaTEPHAIOB M MEXaHU3Ma
XUMHYECKUX MPOIIECCOB, MPOTEKAONINX B OKpyxarorieM mupe (OITK-3);

Buame:

OCHOBHBI€ MTOHATHUSI, TEPMUHBI, METOJIbI U TIPUEMBI KAYECTBEHHOTO U KOJMYECTBEHHOTO
XUMHUYECKOTO aHaIN3a, TEOPUIO XUMHUUECKHX U (PU3UKO-XUMUYECKUX METOI0B aHAJIN3a, IPUHIIUIIBI
paboThl OCHOBHBIX TPUOOPOB B (PU3UKO-XUMUYECKUX METOIAX;

Ymemn:

MPUMEHSATh TPUOOPETCHHBIE TMPAKTUUECKHE HABBIKM B TPO(ECCHOHATBHON NEATeTbHOCTH ISt
pereHus: KOHKPETHBIX 3a/1a4; BJIaJeTh: MTOHUMAHUEM IIeJIeH U aJrOPUTMOB XUMUYECKOTO aHaJn3a,
croco0aMM perieHus] aHATUTHYECKUX 3aJ]1ad, OIIEHKOM BO3MOXKHOCTEH Ka)XJIOTO METOJa aHaJIn3a,
OCHOBaMH METPOJIOTUYECKON OIIEHKU PE3YJIbTATOB KOJMUYECTBEHHOTO XUMHUYECKOTO aHAIH3a;

Bnaoemy:

MMOHUMAaHHEM IIeJIel U AITOPUTMOB XUMHUYECKOTO aHaJIN3a, CIIOCOO0aMH pelieHrs aHATUTHISCKUX 3a7ad,
OIIEHKOH BO3MOYXHOCTEH Ka)J0r0 METO/Ia aHAIN3a, OCHOBAMH METPOJIOTHYECKOM OIIEHKH PE3yIbTaTOB
KOJIMYECTBEHHOIO XMMHUYECKOT0 aHaIN3a;

HNmeth npeacTaBieHUE O €IMHOMN JIOTHKE XUMHUUYECKOTO aHaIu3a, O MHOTOOOpa3uu METO0B
XUMHUYECKOTO aHajii3a M O KOHTPOJIE KadyecTBa PE3YJbTAaTOB KOJWYECTBEHHOTO XUMHUYECKOTO
aHaIM3a.

3. Kparkoe conepkaHue TUCIHUIUIMHBIL:

Brenenue. [Tonstue 06 ananmutuueckorr xumuu (AX) Kak 0 CHCTEME 3HAHUH, TIO3BOJISIOIICH
YCTAHOBUTh Kauy€CTBEHHBIM M KOJWYECTBEHHBIM cOCTaB BemiecTBa. 3agaun AX. AHaJIUTUYECKUH
CUTHAJI KaK HOCHUTEIh KAUYeCTBEHHOW W KOJWYECTBEHHON wuHMoOpMaimu o0 OOBEKTE aHaIM3a.
[Tonsatue o mpoGooTdope u mpodonoaroToBke. OCHOBHBIC TPEOOBAHUS, IPEIBABIIEMbIC K METOIaM
XUMUYECKOTO  aHaiW3a. YCJIOBHUS BBIMOJHEHUS OMNpENCIeHWH. AHamuTHdeckas ¢opma,
AHATMTUYECKUE TPU3HAKU. AHATUTUYECKHE KIaCCU(PUKAIIMN KATHOHOB U aHUOHOB.

Cucrematndeckuii v IpoOHBIN aHamu3. COBpeMEHHBIE METO bl UACHTU(UKAIIMN SJIEMEHTOB
U coenuHeHHM. OpraHMYecKre aHAJIUTHYECKUE PEAarcHThl B aHaIW3e HEOPraHWYECKHUX BEIICCTB.
PaBHOBecCHs B aHATMTUYECKUX TOMOTEHHBIX M T€TEPOTCHHBIX cucTeMax. OCHOBHBIC THUIIBI PEaKIIHiA,
npuMeHseMblx B AX (KHCIOTHO-OCHOBHOE B3aMMOJICHCTBHE, OKHCIICHHE- BOCCTAHOBIICHHE,
KOMIUIEKCOOOpa3oBaHue, ocaxkaeHue). OnucaHue paBHOBECHS aHATUTHYCCKUX PEaKIHH ¢
MOMOIIBI0 KOHCTAaHT pPaBHOBECHUS. YueT MOOOYHBIX pPEaKIMii C MOMOIIBIO ammapara YCIOBHBIX
KOHCTAHT paBHOBecHs. lICnosib30BaHME YCIOBHBIX KOHCTAaHT pPaBHOBECUS [UIsI ONTHUMHU3ALMU
QHATUTUYECKUX PpEaKIUid W MPAKTHUYECKUX YCIOBUM HX BbINONHEHHA. (OCHOBBI METOOB
KOJIMYECTBEHHOTO0 XHMHYECKOTO aHanu3a. MeToabl KOJMYECTBEHHOTO aHaiu3a. TpeboBaHwms,
NpEeAbSIBISEMbIE K XUMUYECKUM pEAKLMSIM, HCIOJIb3YEMbIM B XHMHUUYECKOM aHalIM3€. OTallbl
KOJIMYECTBEHHOTO aHanu3a. [loHATHE O TpaBUMETPUUECKOM aHaiu3e. TeopeTHdyecKrue OCHOBBI
TUTpUMeTpUYeckoro ananu3a. [Ipuembl TutpoBaHus. Pacuerst B TuTpumerpuu. ['paduyeckoe
oToOpaxxeHue mpoiecca TUTpoBaHUs. (CKauyOK THUTPOBAHUS, TOYKA DKBHUBAJICHTHOCTH, KOHEYHAs
TOYKa TUTpoBaHus. [lepBUuHbIE W BTOPUYHBIE CTaHAAPTHl. MeETOJ KHUCIOTHO-OCHOBHOTO
TUTPOBaHUsA. BbIOOp KHCIOTHO-OCHOBHOTO WHAMKaTtopa. Ilpumepsr ompeneneHuit. MeTo sl
OKHUCIIUTECIHLHO-BOCCTAHOBUTEILHOIO TUTPOBAHUSL. OKHUCIUTEIBHO- BOCCTaHOBUTEILHBIN
noteHuan. GakTopsel, BIUSIONIME HA €r0 BENUUUHY. Y paBHeHne HepHcTa.

[IepmanranaromeTpusi. ﬁOHOMeTpH}I. OntuMuzanusi  ycinoBUMl ompexaeneHus. Merton
KOMITJIEKCOHOMETPUYECKOTO  THUTpoBaHUS. (OCOOEHHOCTHM peakiuii  KOMIUIEKCOOOpa3oBaHUs
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(xemaroobpazoBanusi) woHOB MeTawioB ¢ OJITA. Bwifop oONTHMaIbHBIX  yCIOBUM
KOMIUIEKCOHOMETPUYECKOTO TUTPOBaHUSA. TUTPOBaHUE MO METOAY OCaxaeHHUs. MeTpoJiornueckas
OIICHKA pEe3yJbTaTOB aHalu3a. VHAWKATOPHBIE W HHCTPYMEHTAIBHBIE CIIOCOOBI YCTAHOBICHUS
TOYEK HKBUBAJICHTHOCTH.

Beenenue B (Qu3uko-xuMudeckue (MHCTPYMEHTAIbHBIC) METOJbI XMMHYECKOTO aHalu3a
(MMXA-OXMA). Krnaccuduxamuss (QU3NKO-XUMUYECKUX METOJOB aHaIM3a. AHAIUTUYCCKUN
CUTHAJ KaK WH(OpMAaTUBHAS (PYHKIIMS COCTaBa BEIIECTBA. METOIbI KOJNYSCTBCHHBIX H3MEPECHUN B
OXMA, ux xapakTepucTUKa. AHAIUTUYECKUE M METPOJOTMYECKHE XapaKTEPUCTUKU METOJUK

OTIpeJICIICHUSI.
4. O6beM y4eOHOW TUCIIUITIIHHEI

Bunpsl yaeOHOI paboThI Bcero 3/4 cemectp
B B B 3au. | B akan.
3a4. | akaa. | en. Jacax
el. | "acax

OO01mmas TpyI0eMKOCTh 4 144 4 144

JTMCIHUTUTAHBI [0 y4eOHOMY TUIaHy

AyIUTOpHBIE 3aHATHUS: 1,78 | 64 1,78 64

Jlexmuu (JIek) 0,45 | 16 0,45 16

JIaboparopubie paboTsl (JIP) 1,33 |48 1,33 48

CamocTtosrensHas padoTta 222798 | 222 798

(CP)

CamocTosTenpHOE U3yUeHNe 2,221 79,8 2,22 79,8
PasacIioB AUCHUIIIIMHBI

KonTakTHas camocTosiTennbHas pabota 0,2

Bux koHTpONs: 3aueT/>K3amMeH . .
3a4éT C OIlEHKOH

Bupr yue6HOM paboThI Bcero 3/4 cemectp
B B B 3au. | B actp
3a4. | acTp. | en. yacax
el. | gacax
OO61as TpyA0eMKOCTh 4 108 4 108
JMCIUTUIAHBI TI0 y4eOHOMY TUIaHY
AyIUTOpHBIC 3aHATHS: 1,78 | 48 1,78 48
Jlexuunu (JIek) 0,45 | 12 0,45 12
JlaGopaTtopubie padoTs (JIP) 1,33 | 36 1,33 36
CaMmocTosTenpHas paboTa 222 | 59,85 | 2.22 60
(CP)
CamocTosTebHOE H3YUYCHUE 222 | 59.85 | 2.22 59,85
pa3aeiioB JUCIMILIAHBI
KoHTtakTHas caMmocTosTeIbHAs paboTa 0,15

By koHTpOIS: 3aueT/7K3aMeH . .
3a4éT ¢ OIeHKOH

AHHOTanusA padoveil MPOrpaMmMbl JUCHUIIIHHBI
«Mnxenepnas rpapuxa» (b1.6.13)

OObeM TUCHMITIIMHBI U BUIBI YUeOHOH pabOTHI.

Bun yue6HO#I paboThI B akagem. gacax B 3au. en.
OO01ast TpyI0eMKOCTh IUCIUTUTHHBI 144 4
AyIUTOpHBIE 3aHATUA: 48 1,3
Jlexmun 16 0,4
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[IpakTrueckue 3aHATHS 24 0,7
JIaboparopHbie pabOThI 8 0,2
95,8 2,66
CamocrosrenpHas padbora:
PacuerHo-rpaduueckue paboThI 34 0,9
[ToaroToBKa K KOHTPOJIBLHBIM paboTam 9 0,3
Kypcogas pabora 27 0,8
Jlpyrue BHJIBI CAMOCTOSTENBHONW PabOTHI 17,8 0,5
[TonroToBka K 3a4eTy ¢ OIICHKOMH 8 0,2
KoHTakTHas camocTosiTesbHas paboTa 0,2
Buj uToroBoro KOHTpoJIs 3aueT ¢ OLEHKOI
Bun yue6Hoit paboThl B 3au. en. B actponoMm.
yacax
OO0mmas TpyI0eMKOCTh TUCITUTITHHBI 4 108
AyIUTOPHBIC 3aHATHS: 1,3 36
Jlexun 0,4 12
[IpakTuueckue 3aHATHS 0,7 18
JIaboparopHbIe pabOTHI 0,2 6
2,66 71,85
CamocrostensHas pabora:
PacuerHo-Tpaduueckue padboThI 0,9 25,5
[ToaroToBKa K KOHTPOJIBHBIM paboTam 0,3 6,75
Kypcosas pabora 0,8 20,25
Jlpyrue BUIBI CaMOCTOSTEILHON paboThI 0,5 13,35
[ToaroroBka K 3a4eTy ¢ OIEHKON 0,2 6
KonTtakTHas camocTosiTenbHas paboTa 0,15
Bug utoroBoro KOHTpoJIs 3ayeT C OIEHKOH

1. llenu AMCUUTIIIMHBI

—HAy4YUTh CTYJCHTOB BBIIOJIHEHHUIO M UYTEHUIO YEPTEKEH W MpaBUIaM M YCIOBHOCTSIM,
npuMeHsieMbIM TTpHu 3ToM (ctangaptam ECK/I).

3amaua M3y4eHUS HHXKEHEPHON TpaduKu CBOJUTCS K Pa3BUTHUIO MPOCTPAHCTBEHHOIO
MIPEJICTaBJICHUS, KOHCTPYKTUBHO-TE€OMETPUUYECKOTO MBIIUIEHUS, CIOCOOHOCTEH K aHaau3y u
CHUHTE3y NPOCTPAHCTBEHHBIX (OPM M COOTHOUICHHH MEXAy HHMH, H3YYEHHUIO CIIOCOOOB
KOHCTPYHPOBAHHUS DPA3IUYHBIX TEXHUYECKUX H3JIENHNA, CHOCOOOB TMOJIYYCHHs] HUX YepTexeil Ha
ypoBHE TpaduyecKuX MoJeleld, 03HAaKOMIIEHHIO CO CIOCcO0aMU BBIMIOJHEHUSI YePTEKel MeTo aMu
KOMITBIOTEPHOU TpaduKH.

2. B pe3ynbraTte u3yueHus: AUCUUILTUHBI OaKanaBp JOJDKEH:
oBiaeTh ciaenyrmuMu obmekynsTypubiMu  (OK), obmenpodeccuonansapiMu  (OIIK) u
npodeccuonanbHpIMK (I1K) KomMmeTeHIUAMU

—CMOCOOHOCTh OCBAaMBaTh METOJIUKH UCTOIB30BAHUS MPOTPAMMHBIX CPEACTB JJIsl peUIeHUS
npaktrueckux 3a1a4 (OITK-2);
3Hamy.
—CroCco0bI 0TOOpaKEHUS MPOCTPAHCTBEHHBIX (JOPM Ha MIOCKOCTH;
—IpaBWJIa U YCIOBHOCTH MPHU BHIMOJTHEHUH YEPTEXKEI;
—BU/JIBI U3/ICTTI U KOHCTPYKTOPCKUX IOKYMEHTOB;
—Ha ypOBHE MPEJICTABICHUS XapaKTePUCTUKU (DOPMBI M TIOBEPXHOCTH U3ICIHIA;
ymemy:
—BBITIOJIHATH ¥ YUTATh YEPTEKU TEXHUUECKUX U3JIEIHUNA C yIETOM JIEHCTBYIONINX CTAaHAAPTOB;
—BBITIONTHATH ¥ YUTATh CXEMBbI TEXHOJIOTHYECKUX MPOIIECCOB;
—HCIO0JIb30BaTh CPEICTBA KOMIBIOTEPHOU TpadUK I U3TOTOBICHHS YepPTEKEH.
8naoems;
—crioco6amMu 1 mprueMaMu U300pakeHHsI TPEIMETOB Ha IUIOCKOCTH;
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—rpaduueckoii cuctemoit «Kommacy

2.Coneprxanue pa3zieioB JUCIUIUIUHbBI
Beenenue. [Ipeamer u MeTo1p1 nHKeHepHOH rpadukn. KpaTtkue ucropudeckue cBeieHus. 3a1aun
M MECTO Kypca B IIOJrOTOBKE OakajaBpa TEXHUKH U TEXHOJIOTHH.

Mopnynsb 1. 3aenus 1 KOHCTPYKTOPCKHE JTOKYMEHTHI.

1.1. Buael u3nenuii 1 KOHCTPYKTOPCKHUX IOKYMEHTOB.
Buner w3nenuit mo ['OCT: pgerans, cOOpodHas €IMHUIA, KOMIUJICKC, KOMIUIGKT. Bwumbl
KOHCTPYKTOPCKHUX JOKYMEHTOB: 4YepTeX JAeTalad, cOOpOYHBIM uepTek, 4epTex OOIIero BHUAA,
cnenupukamus, cxema. Iludpel KOHCTPYKTOPCKMX TOKyMEHTOB. KpaTkue cBeneHHs O
CTPOUTENIbHBIX YEPTEXKAX.

1.2. Pe3p00BBIC H3/IENHSI I COSTUHEHUSI.
Pe3n0b1: 0Opa3oBanue, KiaccupuKanus, n300paxkeHne u 00o3HaUYeHne Ha depTexe. CTaHIapTHBIC
pe3pboBeie m3nenusa. OmnpenencHue pe3bObl u3MepenueM. CoelMHEHUs JeTaneid O0NToM H
mnibkoi. Pe3p0oBbie TpyOHbIe coequHenus. L{ankoBble coeAMHEHN .

1.3. DCKU3bI ¥ TEXHHYECKHE PUCYHKH JETaJCH.
[locnenoBaTenbHOCTh BBHIMOJIHEHUS] W300pa)K€HWM JleTalu: BbIOOP TJIABHOTO M300pa’keHUs;
ompejieieHue He0OXOJUMOro KOJMYECTBa HM300pakeHM; TOJArOTOBKAa TMOJS yepTexa K
M300paXeHUI0 JeTalld; U300pakeHHE OCHOBHBIX BHEIIHUX M BHYTPEHHUX OYEpTAHUN JIE€TaJIH.
OOMep neTanu Mpu BHIIOJIHEHUH €€ 3CKH3a ¢ HaTypbl. OpopmileHne yepTexei 1 3CKU30B JeTallel.
[IpaBuna BbImOSHEHUS U 0OPMIICHHSI TEXHUUYECKUX pUCYHKOB. O003HaU€HUs MaTeprasoB.

1.4. Yeprexxu cOOpPOUHBIX AUHUIIL.
[IpaBuna BeIMoiaHEHHUS U O(oOpMIIEHUS COOPOYHOTO YepTeX,a: BBHIOOp IJIABHOTO H300pakeHus,
oTpejieNieHue KOJUYeCcTBa M300pakeHU, HaHECEHWE HOMEpPOB IO3MIIMN, HAHECEHHWE pa3MepoB
(rabapuTHBIC, YCTAaHOBOYHBIC, TMPHCOCIUHUTEIBHBIC, OKCIUTyaTallMOHHBIE). Crernudukanus.
[IpaBuna BeimosHEeHUS ¥ 0OpMIICHHS YepTeka oOIIero Buaa.

Monyinb 2. CoequHeHus AeTanei.

2.1. CxeMsl.
Knaccudukanmus cxem mno Bugam u  Tunam. OOo3HaueHwe cxeM. I[lpaBuia BBITIOJHEHUS
CTPYKTYPHBIX U MPUHIUITHAIBHBIX TEXHOJIOTHYECKUX cXxeM. CXeMbl pacroJIoKeHHU .

2.2. 300pakeHus1 COeTMHEHUN J1eTajei.
OnanueBble coenuHeHus. lllnuueBbie u mmoHouHsle coeauHeHus. CoenuHeHHs] WTUGTOM U
mruiMHTOM. HepasbemHble coeMHEHHUs JAeTajeil: cBapka, Maiika, CKJIeHMBaHHe, OOBaJbIIOBKA,
pa3BalibLIOBKA, COCMHEHHE 3aKJICTIKOM.

2.3. Apmarypa TpyOOTIpOBOIOB.
Knaccudukanuss apmarypsl TpyOONpOBOJOB MO HA3HAYEHHIO, IO THUITY MEPEKPHITHS IMOTOKA
pabouyeil cpenpl, Mo crnocody MNPUCOETUHEHHUS K TPyOOMpoBOAYy, MO CIOCO0y TrepMeTH3aluu
UITUHAETIS.

Monyns 3. UepTexu cOOpOYHBIX €IUHHIL. DJIEMEHTHI KOMITBIOTEPHOU IPapUKH.

3.1. 'eomeTpuyeckue XapakTepUCTUKH (POPMBI U TIOBEPXHOCTH U3CIUH.
Pa3mepnl, mpaBmiia X HaHECEHHUS Ha uepTeke. Pa3mepbl HCIONHUTENbHBIE M CIPABOYHBIE,
rabapuTHbIC, KOOPIMHUPYIOIIME W YacTHble. ba3bl M3MepuUTENbHbIE, KOHCTPYKTOPCKUE,
TEXHOJIOTHYECKHe, BcroMorareibHble. HaHnecenue pasmepoB ot 6a3. IlpeaenbHbie OTKIOHEHUS
pa3MepoB rIaIKUX NOBEPXHOCTEH, JOMYCKU, MOCAIKU. JIOMYyCKH U MOCAIKH AT AeTanel ¢ pe3p0oid.
[IlepoxoBaToCTh MOBEPXHOCTEH JeTaneil, mapamMeTpbl MIEpPOXOBATOCTH, MpaBHJIa HaHECCHUS
napaMeTpoB IIEPOXOBAaTOCTH MOBepXHOcTell Ha ueprexe. llpenenbHble OTKIOHEHHS (OPMBI U
PacIoJIOKEHUS.

3.2. JleranupoBaHue yepTexei COOPOUHBIX €AUHULL.
[IpaBuna neranupoBaHus yepTexeld COOPOUHBIX eIUHHI. BBHINOIHEHHE YepTexel U TEXHUYECKUX
PUCYHKOB JI€TaJCH.

3.3. DneMeHThl KOMITBIOTEPHOU TpaduKH.
KomnsroTepHas rpaduka u peraemsle ero 3agaun. ['padudeckue 00bEKTbI, IPUMUTUBBI, aTPUOYTHI,
cuHTe3 u3zo0pakeHus. [lpencraBneHue BUACOMHPOPMALMU M €€ MalIMHHAs TeHepaius.
CoBpeMeHHbIE CTaHAAPThl KOMIIBIOTEpHOW TpadukH, rpaduyeckue s3bIKM U MeTadailibl.
Peanuzanus anmapaTHeIX Moayiel rpagudeckoil cuctembl. OCHOBHBIE TpapHUUECKUe aIrOPUTMBbI
Ha IJIOCKOCTH U B pocTpaHcTBe. [Iporpammuble rpadrueckiue CUCTEMbI U X IPUMEHEHHUE.
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AHHOTaus padoyeil MPOrpaMmMbl JUCHUIIIHHBI
«IIpukaagnas mexanuka» (b1.5.14)

1.11enu u 3aga4u TUCHUTIIUHBI

[enp MUCIUIUIMHBI - HAYYUTh CTYAEHTOB TBOPYECKOMY MOAXOJY K BBIIIOJHECHHIO
WH)KCHEPHBIX pPAacCUYE€TOB HA IMPOYHOCTh, JKECTKOCTh MW YCTOWYHMBOCTH 3BJIEMEHTOB
KOHCTPYKLIHM, IeTaJed 1 y3J0B MallvH U allaparos.

OCHOBHBIMH 33JJa4aMU JIUCHUILIUHBI, PEHIEHNE KOTOPBIX 00ECIeUnBaeT JOCTIKEHUE
LIEJIHU, SIBJISIEOTCS:

. M3Y4YE€HUE TUIIOBBIX 3JIEMEHTOB KOHCTPYKIUN XUMHUYECKOTO 000pYI0BaHUS;

° MPAaBUIIBHBIN BBIOOP pacueTHON MOJENN U MPOBEICHIE HEOOX0AUMBIX TTPOYHOCTHBIX
pacyeToB B NIpOIIECCE MPOCKTUPOBAHMS U OLEHKH PabOTOCHOCOOHOCTH 3JI€MEHTOB KOHCTPYKIIHHA
XMUMHUYECKOTO 000pYy10BaHUS U YCTAaHOBOK;

® JOHUMaHHWE TECHOM B3aUMOCBS3M KOHCTPYKIIMM XHMHUYECKOTO OOOpYAOBaHUSA C
TEXHOJIOTMYECKHMMH TpOLlecCCaMM, WX B3aMMHOTO BIMSHHUS Jpyr Ha Jpyra; oOecnedyeHue
HEO0OXO0IMMOM TEXHUYECKOW HH(OpMAMeN JUis  BOCIPHUATHS CTyCHTaMHU pana
MOCJEAYIOUUX TUCHUATIINH.
2. TpeGoBaHus K pe3yabTaTaM OCBOCHMSI TUCIUIINHBI
N3yuenue kypca «lIpukiagHas MexaHuka» criocoOCTBYET MPUOOPETEHUIO CIIEAYIOUINX
KOMITETCHIIUI:
®  CIOCOOHOCTBIO MCTIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCITUILINH
B nipodeccronanbroi aestenbroctu (OITK-1).
3.B pe3ynbprare u3ydeHus: JUCHUTIIIMHBI CTYACHT JOJDKEH:
3HAM®:
-OCHOBHBIE YPAaBHEHMS U METO/IbI PEIICHHUs 3a1a4 COIIPOTUBIICHNS MAaTEPUAIOB U AeTalIeH
MaIlVH;
-OCHOBHBIE METOJbl PAcCUY€TOB HA IIPOYHOCTb, JKECTKOCTh W YCTOWYMBOCTH DIIEMEHTOB
KOHCTPYKIIMI MaIllMH U aIllapaToB;
-OCHOBBI TEOPHUH pacyeTa JIeTaleil 1 y3JI0B MAILH U allapaToB XUMHUYECKON TEXHOJIOTHUH.
ymems:
-IIPOBOJIUTH PACUETHI JJIEMEHTOB KOHCTPYKIIUN HA OCHOBE METOJ0B COITPOTHUBIICHUS
MaTepHuaos;
-pacCcUUTHIBATh U KOHCTPYUPOBATH JETAIM MAIIHH 10 UCXOIHBIM JAHHBIM;
-IIPOU3BOAUTDH PACUETHI [0 OCHOBHBIM KPUTEPUAM PabOTOCIIOCOOHOCTH M KOHCTPYHPOBAHUS
JeTajield MallyH.
enadems.
-HaBBIKAMM pacyeTa COIMPOTUBICHUS MAaTEPUAIOB aHAJIMTUYECKUMH METOIaMU;
-HaBBIKAMH BbIOOpA MATEPUAIIOB IO KPUTEPUSM ITPOYHOCTH;
-pacueTaMi TUIIOBBIX JIeTaleil MalluH, MOJIb3YsICh cripaBoYHOM auTteparypoid u '[OCTamu.
4. KpaTkoe conepkaHue AUCHUILUINHBIL:
1. Beeneuue
Ponr mpenmera «llpuknannas mexaHuka» B (OPMUPOBAHHMM HMHXKEHEpPA XUMHUKa-
texHosora. «[IpukmamHas MexaHWKa» KaK OCHOBa Ui MOHMMaHUA pabOThl, yCTpPOWCTBA U
0e30MmacHO PKCITyaTaluu 000pyI0BaHUSI XUMUUYECKOTO MPOU3BOICTBA.
2. Monayns 1 «Onpenenenue peakuuii onop. PactsokeHue-cxarue.
Pazgen 1.1. Onpenenenue peakiuii onop.
AOGCONIOTHO TBEpJOE TeNno. OieMeHThl cTaTHMKU. OCHOBHbIE MOHATHS. AKCHOMBI CTaTHKH.
VYpaBHeHust paBHOBeCHS. CBSA3H U UX PEAKLIMH.
Pasnen 1.2. PactskeHue-cxxartue.
OcHOBHBIE JIOMYIIEHNS U NPUHIUIBI COTPOTUBIIEHUs MaTepuanoB. Meroy cedennii. Hanpsoxenus,
nedopmanuu u nepemenieHus. 3akoH ['yka. [loctpoeHue smop BHYTPEHHHUX YCUIIUH, HanpsKeHUH
n nepemeneHuil. CTaTU4ECKH ONpPENENMMbIE U CTATUYECKU HEONpEAeIuMble 3aaauu. J(narpaMMbl
pacTshKEHUs JUIsl TUIACTUYHBIX M XPYNKUX MaTepuajoB M UX XapakTepUCTHKU. Jlomyckaemblie
HanpsDKeHUs. Y CJI0BUE MPOYHOCTH MIPH PACTSHKEHUU (CKATUN).
3. Moayns 2 «Kpyuenue. U3rud».
Pazgen 2.1. Kpyuenue.
3akon ['yka npu cnBure. Buyrpennue cuiioBsie (hakTopsl Ipu KpydeHnu. HanpspkeHus B CTEp)KHAX
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KpYIJIOTO CEYEHMsl. Y CIIOBUE IPOYHOCTH MPU KPYUEHHH.

Paznen 2.2. U3ruo.
['eomeTpuueckue XapakTEpPUCTHKH IUIOCKUX cedeHHi. [IoHATHEe YMCTOro U MOMEepeYyHOro M3ruboB.
[IpaBuna mOCTpPOCHHS OIIOpP TMOMEPEYHBIX CHI W M3rubarommx MoMmeHToB. Ompenenenue
HOPMAJIbHBIX HAINpPsDKEHUH. YcimoBue mpoyHocTh npu u3rube. OrmpeneneHne KacaTelbHBIX
HanpspkeHui. Paninonanbabie GOPMBI CeUeHUH.

4. Moaynb 3 «CnoKHO€ HaNpsKEHHOE COCTOSTHUED.

Pazgen 3.1. CrioxxHOE HANPS>KEHHOE COCTOSHUE.
OCHOBBI TEOpUU HAINPSHKEHHOTO COCTOSIHUS M TUNOTE3bl NMpoyHOCTU. [loHSATHE HampsKEHHOro
cocTostHUs. [ TaBHBIE MJIOMIANKY | TJIaBHBIE HanpshkeHus. O0oOmennpiid 3akoH ['yka. Haznauenue
rUNoTe3 NpoyHOCTU. [IoHATHE SIKBUBANIEHTHBIX HAIPSDKEHUN U KPUTEPUEB IIPOYHOCTH.

Pasnen 3.2. ToHkocTeHHble cocyabl. TOHKOCTEHHBIE COCYIbl XUMHUYECKHX IPOU3BOJICTB.

Onpenenenre HanpsKeHUM o 6e3MoMeHTHON Teopuu. OCHOBHBIE AoIylIeHUs. BbIBo ypaBHEHUS

Jlarmaca. Pacder TOHKOCTEHHBIX 000JI04YeK 1O ypaBHeHMIO Jlamiaca W 1O CTaHIApPTH30BAHHOM

METO/IMKe. Y CIIOBHE TPOYHOCTH.

Pa3nen 3.3. Pacuer cxaThIX cTep)kHEN HAa YCTOMUUBOCTb.
YCTOMYNBOCTD 37€MEHTOB KOHCTpYKIMM. [loHsATHE KpuTHyeckol cuibl M Kod(dduireHTa 3anaca
npovHocTu. Pacuer kputnueckoi cuisl no Ditnepy. [Ipenensl npuMeHUMOCTH GopMyIbl Ditepa.
[IpaxTrueckuii crocod pacyera Ha yCTOMUHUBOCTb.

5. Moaynsb 4 «Jletamu Maman».

Paznen 4.1. CoequHeHMe neTajieil MamIyH.
Knaccudukanus neraneil MalivH 1 annapaTtoB XUMUYECKUX NMPOU3BOACTB. Pe3p00BbIe cOeTMHEHNS.
Pacyer 0ONTOBBIX COEOIUHEHMHM WpU TOMEPEUHBIX W MPOJAOJbHBIX Harpy3kax. IllmoHodnbie
coenuHeHus. HaznaueHue u BBl IIMOHOK. PacueT MIMOHOK Ha cpe3 U cMmsATHe. Buabl cBapku.
Ob6nacTts mpumMeHeHHs. Buasl cBapHbIX mIBOB. PacueT Ha MpPOYHOCTH CTHIKOBBIX M HAXJIECTOUYHBIX
LIBOB.

Paznen 4.2. Banbl 1 ocH, UX OTIOPBI U COCTUHEHUSI.
Banbl, ux xnaccudukamus u HazHadeHue. Ocu. I[IpoeKTHpPOBOUYHBIE pacyueThl BajJOB M OCEH.
[Monmunaukn ckoipxenus. Marepuansl Bkiaapiend. [logmmnaukn kadenud. [IpuHnunuanibHOE
YCTPOICTBO M OCHOBHBIE T'eOMeTpuuYecKue pasmepbl. J[OCTOMHCTBA, HEAOCTaTKU U o0nactu
MPUMEHEHHs] TOJIMIMITHUKOB KayeHus: W ckoibxkeHus. IlpuBomubie wmydThl. Ha3nauenwe.
Knaccudukanus mydT 1o npuHIUITY ASHCTBUA M XapakTepy padotsl. [lopsgok moadopa Mmydt u
OCHOBBI IIPOYHOCTHOTO pacyera.

Paznen 4.3. Mexanuueckue nepeayu.
3ybuateie mnepemauu. OkpyxHOoe U paguanbHoe ycwiug. Penykrtopel. Ormpenenenue u
knaccudukanus. [Ipumepsl cxem peayKkTopoB.

O0beM yueOHOM TUCIUIUIHBI

B 3auerHbix | B akagem.

CIUHUIIAX qacax
OO1u1ast TPyA0E€MKOCTb AUCHUILIMHBI 0 Y4eOHOMY IJIaHy 4,0 144
AyIUTOpPHBIE 3aHATHS: 1,78 64

Jlexuuu (JI) 0,89 32
[TpakTaeckue 3anstus (I13) 0,89 32
CamoctosarensHas pabora (CP): 2,22 79,8
KoHTakTHas camocTosiTeNbHas paboTta 0,2
CaMocCTOsATENBbHOE U3YyUEHUE PA3eIOB JUCITUTIIMHBI 79,8

Bun xoHTpos: 3aueT / sx3ameH 3auer C

OLIEHKOU

B 3auernmix | B acTpoH.

eIMHUIIAX gacax
OO11ast TpyA0€MKOCTh AUCIUILIMHBI 110 Y4eOHOMY IJIaHy 4,0 108
AyIUTOpHBIE 3aHATHUA: 1,78 48
Jlexuuu (JI) 0,89 24
[MpakTuaeckue 3anstus (I13) 0,89 24
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CamocrosarensHas padora (CP): 2,22 59,85

KonrakTHas camocTosiTennbHast pabota 0,15

CamocTosITeIbHOE U3YUEHHE Pa3/IeioB JUCIUTUINHBI 59,85

Buj koHTpoOIIs: 3a4eT / sK3aMeH 3ayer C
OLICHKOU

AHHOTanus padoyei NPorpaMMsbl M CHHUILJIMHBI
«JIeKTPOTEXHUKA M NPOMbIlILJIEeHHAs Yj1ekTpoHukay (b1.5.15)

1.1{enb AUCUMILIUHBI:
dbopMupoBaHre y OOy4JarOmMXCS KOMIICTCHIMH, OOECIICYMBAIONINX TEOPETHUSCKYID U
MIPaKTUYECKYI0  TMOJArOTOBKY  BBIIMYCKHUKA, YMEIOUIETO BBIOMpAaTh U JKCIUIyaTHUPOBaTh
ANIEKTPOTEXHUYECKHE U DJIEKTPOHHBIE YCTPOMCTBA, BIAACIOIIEIO HABbIKAMHU MCIOJIb30BAHUSA
COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJIOTUH /I aBTOMATU3MPOBAHHOIO MOJEIUPOBAaHUS U
pacyéra IEKTPUUECKUX U AIEKTPOHHBIX LETEH.

2.B pesynpTate u3ydeHHs AUCLUUIUIMHBI OOydaromMiicss Mo mporpamme OaxanaBpuata
JIOJIKEH OBJIA/IETh CIEIYIOIIUMU KOMIIETEHIUSIMMU:
OO01eKynbTypHBIE:
- CIOCOOHOCTB K caMOOpraHu3anuu u camooopaszosanuto (OK-7).
Ob6menpodeccuoHaabHbIE:
- TOTOBHOCTh HCHOJB30BaTh 3HAHUS O COBPEMEHHOM (u3MUeckol KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHMM BELIeCTBAa JJs  IOHHUMaHUs
OKpyKaroriero mupa u sieieaunii npuposl (OIMK-2);
- BJIQJICHHME OCHOBHBIMM METOJaMH, CHocoO0aMuU M CpEeJCTBAMHU TMOJY4YEHHs, XpaHEHHUS U
nepepaboTku MH(GOPMalLMK, HaBbIKAMU pPaOOTBHI C KOMIIBIOTEPOM KaK CpEACTBOM YIPaBJICHUSA
undopmanueii (OITK-5).

3. B pe3ynbpTaTe 0CBOEHUS AUCHUIIIMHBI 00YJarOMUICs JTOJKEH:

3namo:

- OCHOBHBIE NIOHATUS, ONIPEJEIICHNS U 3aKOHBI JIEKTPUUYECKUX LIETIEH;

- METO/Ibl MOJIETIMPOBAaHMS, AaHAJIN3a U pacy€Ta 1enell NOCTOSHHOIO U IEPEMEHHOTO TOKOB,
METOJIOJIOTHIO JJIEKTPOTEXHUYECKUX U3MEPEHUM;

- YCTPOMCTBO U MPHUHILIUIIBI pAOOTHI AMEKTPOTEXHUYECKOTO U ANEKTPOHHOTO 000pyI0BaHUs,
TpaHCcPOpPMATOPOB, INEKTPUUECKUX MAITNH, UICTOUHUKOB MUTAHUS
Ymems:

- IPUMEHATh TEXHOJIOTUU MOJEJIIMPOBaHUsA, aHalu3a, pacy€éra W HKCIUIyaTaluu
ANIEKTPUYECKHUX CETeH, MPOMBIIIICHHOTO 3JIEKTPOOOOPYI0BaHUS U JIEKTPOHHBIX TPHUOOPOB;

- BBIOMPATh IEKTPOTEXHUYECKOE U AJIEKTPOHHOE 000pYI0BAaHUE IS pEUICHHS 3a/1a4
MIPOEKTUPOBAHUS U PeaIn3alMi XUMHKO-TEXHOJIOTHYECKUX MPOLECCOB U TPOU3BOJICTB.
Braoemy:
METOJJaMU MOJICJIMPOBAHUS U pAcU€Ta AEKTPUUECKUX U ANEKTPOHHBIX LENeH;

- HaBBIKAMHU MPAKTHUYECKON pabOTHI C 3JEKTPUUECKON anmapaTypoi U 3JeKTPOHHBIMH
YCTPOMCTBAMU.

4.KpaTkoe cofepKaHue JUCLHUIIINHBI
Bsenenue. [Ipenmer, 0CHOBHBIE MOHATHUS, METOAOJIOTUS JIEKTPOTEXHUKH U IEKTpOHUKHU. KpaTkue
HCTOPHUYECKHE CBEJICHUS. 3a1a4M U MECTO Kypca B IMOJrOTOBKE OakanaBpa TEXHUKU U TEXHOJIOTHH.

Monyne 1. DnekTpudeckue nenu

OcHOBHBIE ONpEENEHNs, ONTMCAHU TAPaMETPOB U METOJ0B pacuéTra dJIEKTPUUECKUX LIETIEH.
OcHOBHBIE OHATHSA U 0003HAYEHUS DIEKTPUUECKUX BEJIUYMH U HJIEMEHTOB IEKTPUUECKUX LIETeH.
OcHOBBI 3eKkTpoOe3onacHOCTH. OCHOBHBIE HOHATHS TEOPUM 3JeKTpUueckux Ieneil. OCHOBHbIE
MIPUHILIMIBI, TEOPEMBI M 3aKOHBI JJEKTPOTEXHUKH. MeTopl MOAEIMPOBAHUA, aHAIN3a U pacuéra
JMHENHBIX 2JIEKTPUUYECKUX LENEN TOCTOSTHHOTO TOKa.

1.2. DnexTpudeckre U3MEpeHus: U mpuOOpHI.
MeTonpl  M3MEpEHMs  WIEKTPUYECKMX  BEJIWYMH: IMpsIMbIE M  KOCBEHHBIE. AHAJIOrOBbIE
AJIEKTPOM3MEPUTENbHBIE U LU(PPOBBIE HIEKTPOHHbIE MPUOOPHI: YCTPONUCTBO, HMPUHIMII JEHCTBUS,
oOnacti nmpuMeHeHus. M3MepeHne MeKTpUYeCKUX BEeIMYMH: TOKOB, HANPSHKEHUH, CONPOTUBIICHUH,
MOIIIHOCTH U DHEPTUH.
AHanus ¥ pacy€T TMHENHBIX Lenel IEpEMEHHOTO TOKA.
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Crnoco6Obl mpencraBieHus (B BHIAE BPEMEHHBIX AMAarpaMM, BEKTOPOB, KOMIUIEKCHBIX YHCEN) U
napameTpsl (aMIUTUTYZa, 4acToTa, HadaiubHas (aza) CHHYCOMAAIbHBIX (YHKIMHA. MrHOBEHHOE,
cpelHee W ACHCTBYIOIIEE 3HAYCHHS MEPEMEHHOI0 CUHYCOUAaIbHOro Toka (HarpstkeHus u D/C).
AXTUBHOE, pEaKTHBHOE U IIOJIHOE COIIPOTUBIIEHUS BETBU. MOILHOCTH B LIENAX [IEPEMEHHOIO TOKa.
Koaddunment momHOcTH (cos(C)) W €ro TEXHHKO-dKOHOMHYECKOoe 3HaueHue. [IpumeHcHme
anreOpbl KOMIUIEKCHBIX YUCEIT B 3JICKTPOTeXHHUKE. KOMITIIeKCHBIM MeTo1 pacuéTa TMHEHHBIX Lenei
IIEPEMEHHOT0 TOKa. bajaHc MOIIHOCTM B LENAX INEPEMEHHOro TOKa. Pe30HaHCHBIE sIBIIEHUS B
NIEKTPUYECKUX ILensaX. Pe3oHaHC HampspbkeHUM W TOKOB. AHanu3 M pacuér TpexdasHbx Lenei
IIEPEMEHHOT0 TOKa. ABTOMAaTHU3MPOBAHHOE MOJCIUPOBAHME U Pacu€T dIIEKTPUYECKUX U
AIIEKTPOHHBIX (MmakeTsl mporpamm MultiSim, Mathcad, Excel).

Monynb 2. DneKTpoMarHuTHbIE YCTPONUCTBA U 3JIEKTPUUECKHE MAIIHbI

2.1. TpancopmaTopsl.

Ha3nauenune u oOiacTy TpPUMEHEHHUS TpPaHCPOPMATOPOB. YCTPONHCTBO W MPUHIUI JCHCTBHS
oaHo(azHoTO TpaHCchopMaropa. AHAIN3 MEKTPOMArHUTHBIX MIPOLIECCOB B TpaHc(hopmaTope, cxema
3ameneHus. [lorepu sHepruu B TpaHchopMmaTope. BHenHne XxapakTepUCTUKH.

2.2. ACMHHXpOHHBIE MAIITHHEI.

YeTpoicTBO U NpHUHIMN JEHCTBHS TpeX(azHOTO aCHHXPOHHOTO JABHUraresns. MexaHW4yecKkue u
pabourie XapakTEpUCTUKHU. ODHeprermdyeckue auarpammbl. Ilyck acHMHXpOHHBIX JBHMraTteneu c
KOPOTKO3aMKHYTBIM U (pa3HbIM poTOpoM. PeBepcupoBanue U peryinpoBaHie YaCTOThl BPAIICHHUS.

Monyinb 3. OCHOBBI DJIEKTPOHUKHI

3.1. DnemenTHas 0a3a COBPEMEHHBIX AIEKTPOHHBIX YCTPOMCTB.

[TonynpoBoaHUKH. YClOBHBIE 0003HAUEHUs, PUHIIMIT ACUCTBUS, XapaKTEPUCTUKU U Ha3HAYEHHE
MOJIYIPOBOIHUKOBBIX JHOJIOB, TPaH3UCTOPOB, TUPHUCTOPOB. HHTerpaibHble MHKPOCXEMBI, HX
HazHauYeHHe, KiaccuuKalus 1 MapKUPOBKa.

3.2. ICTOYHHUKY BTOPUYHOTO AIIEKTPOITUTAHUS M YCUITHTEIH YIEKTPHUSCKUX CUTHAIIOB.
[TonynpoBOAHUKOBBIE BRIIPSIMUTENN: KIIACCU(PHUKAIUS, OCHOBHbIE TAPAMETPbI, CXEMbI U TPUHIIUIT
paboThl BEIIpSIMUTENS. DekTpuueckue pubTpsl. Kimaccudukanust 1 OCHOBHbBIE XapaKTEPUCTUKU
ycunuteneid. OOpaTHbIC CBSI3U B ONepalimoHHbIX yeunutensax (OY), ux BIMSHUE HA TapaMeTPhl U
XapaKTEepUCTHKN ycriuTelss. OCHOBHBIE THUIBI ycrunTenel Ha 6asze OY.

4. OO0BEM yueOHOU TUCITUTIITUHBI

V cemectp
Byl yue6HO# paboThI

3au. en. AK. ygac.
O61ast TpyA0eMKOCTh AUCHUIUIHHBI 110
y4eOHOMY ILIaHy > 180
KonrtakTHas padora: 1,3 48
Jlexuun (Jlek) 0,4 16
JlaGopaTtopHubie paboTs (JIP) 0,9 32
CamocrosarenbHas pabora (CP): 2,7 96
KoHTponbsHbIe paboThI 1,1 40
Pedepar 0,6 20
N3yuenune pa3aenoB AUCHUILUIAHBI 1 36
Bua uroroBoro KOHTpOJIS: IK3aMEH 1 36
KoHnTakTHas paboTa — mpoMeKyToOUHas 0.4
aTTecramus
[ToaroroBka K 3K3aMeHy. 35,6
Bun uTOroBoro KOHTpOJISL: OK3aMeH
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Bunpl yaeOHOI paboThI V cemectp

3au. en. Actp. 4ac.
OOm1ast TpyA0€MKOCTb AUCIUTUINHBI TI0
yueOHOMY TUIaHy ° 135
KonraktHas pabdora: 1,3 36
Jlexuuu (Jlek) 0,4 12
JlabopaTtopubie padoTs (JIP) 0,9 24
CamocrostensHas pabora (CP): 2,7 72
KonTponsHbie paboThI 1,1 30
Pedepar 0,6 15
N3yuenune pa3nenoB AUCIUTLUTAHBI 1 27
Bug uToroBoro KOHTpOJIS: S3K3aMeH 1 27
KonTakTHas paboTa — mpoMexyTodHast 0.3
aTTecTanus
[ToaroroBka K 3K3aMeHy. 26,7
Bun nroroBoro KoHTpOIIS: DK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl IUCHHUILIAHbBI
«be3onacHocTh kusHenesaTeabHocTH» (b1. B.16)

VYyebnas mucruiuinHa "Be30macHOCTh KU3HEAEITeIbHOCTH" - 00sA3aTelbHas AUCIAIIINHA
(dhenepanbHBIX TOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB.

1. llenp muCHUILTAHEI -- GOPMHUPOBAHKE TPO(HECCHOHATBHON KYJIbTYPhl 0€30MMaCHOCTH, IO/
KOTOPOM TOHMMAETCS TOTOBHOCTh M CIIOCOOHOCTh JIMYHOCTH HCIIOJIB30BaTh B MPO(EeCCHOHAIBHON
JESATEHPHOCTH MPUOOPETEHHYI0 COBOKYIMHOCTh 3HAHWM, YMEHHMA W HABBIKOB I OOECIeUeHUs
0e3omacHOCTH B cdepe MpodeCcCHOHANBHONU JEATEIBHOCTH, XapaKTepa MBIIUICHHS W IIEHHOCTHBIX
OPHMEHTAIINH, PU KOTOPHIX BOMPOCHI 0€30MTaCHOCTH PacCMAaTPUBAIOTCS B KQUE€CTBE MPUOPUTETA.

OCHOBHBIMH 3a/1a4aMU JUCITUTUTHHBI SBIISTFOTCSI:

* npuoOpeTeHrne MOHMMAaHUA MPOoOJeM YCTONYMBOTO PAa3BUTHUS U PUCKOB, CBS3aHHBIX C
NESATEITBHOCTBIO YEIIOBEKA;

* OBJIQJICHUE TPUEMAMH palMOHAIM3ALNN KU3HEICATEIBHOCTH, OPUCHTUPOBAHHBIMU Ha
CHIDKEHHSI aHTPOIIOTEHHOTO BO3JICHCTBUS Ha MPHUPOAHYIO cpeay U obecredyeHue Oe30MacHOCTH
JUYHOCTH ¥ OOIIECTBA;

* popMHpOBaHUE:

- KyIbTYphl 0€30MaCHOCTH, SKOJIOTHUYECKOTO CO3HAHMS M PUCK-OPUEHTUPOBAHHOTO MBIIICHUS, TIPU
KOTOPOM BOTIPOCHI 0OE30MAaCHOCTH M COXpPAaHEHHs] OKpYXKalollell Cpeasl paccMaTpUBAIOTCS B
KaueCTBE BaXKHEHIINX MPUOPUTETOB KUZHEIEATEILHOCTH YEIIOBEKa;
- KyJAbTYphl MPOGEeCCHOHANBHON 0€30MacHOCTH, CIIOCOOHOCTEH A MACHTHU(PHUKAIIUN OMACHOCTH U
OIICHUBAHMSI PUCKOB B cepe cBOeH mpodeccCHOHANBHON AeITeIbHOCTH;
- TOTOBHOCTM TMPHUMEHEHHUS TMNPOQPECCHOHANBHBIX 3HAHUM OIS MHUHUMHU3ALWN HEraTUBHBIX
9KOJIOTHYECKUX TOCIE/ICTBUM, oOecrieueHus: 6€30MacHOCTH U yAy4lIeHHUs YCIOBUN Tpyna B chepe
CBOEI MpodeccruoHANIBHON IS TENbHOCTH;

- CIOCOOHOCTEH K OIleHKE BKJIaja CBOEH MPEeIMETHOW O0O0JIaCTH B pEIICHHE JKOJIOTHYECKUX
npo6semM 1 mpobieM 6e30MacHOCTH.

N3ydyenne kypca 0O€30MaCHOCTH IKU3HEACSITENLHOCTH TPU IMOATOTOBKE OakamaBpOB IO
TEXHUYECKUM HAIPABJICHUSIM TOATOTOBKH U CHEIHAIBHOCTSAM HAMpaBiICHO Ha MpHOOpeTeHue
cnenyromux komnerenuuit OK-3, 7, 9; OIIK- 6.
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2. B pe3ynbrate 0CBOCHUS AUCIUILTHHBI CTYIACHT JOJKEH:3HATD!

-- OCHOBHBIE TEXHOC(EPHBIE OMACHOCTH, MX CBOMCTBA U XapPAKTEPUCTUKH;

-- XapakTep BO3JICHCTBHS BPEIHBIX U OMACHBIX (DaKTOPOB HA YEIOBEKa M MPUPOHYIO Cpeay,
METO/IbI 3aIIUTHI OT HUX MPUMEHHUTENBHO K chepe cBoei mpodeccnoHaIbHON eI TeNbHOCTH

YMETh:

- UACHTU(UIIUPOBATH OCHOBHBIE OITACHOCTHU CPE/bl OOMTAaHUS YEIOBEKA;

-OLEHUBATh PHCK MX pealu3alud, BbIOMPATh METOAbI 3alIMTBl OT OMNACHOCTEH
NPUMEHUTENBHO K cdepe cBoeil mpodecCHOHAIBHONW AEATEIBHOCTH W CIOCOOBI 0OecredeHus
KOM(DOPTHBIX YCIOBUH KU3HEACATEIBHOCTH

BIIAJIETh:

-- 3aKOHOJATENbHBIMA ¥ TPAaBOBBIMH aKTaMW B OO01acTH 0€30MacHOCTH W OXPAaHBI
OKpY)Karolllel cpenpbl, TpeOOBaHUSAMHM K O€30IaCHOCTM TEXHHYECKUX perjlaMeHTOB B cdepe
podecCHOHABHON IeATEITFHOCTH;

-- CITIOCO0AMM M TEXHOJIOTHSIMHU 3aIIUTHI B YPE3BBIYANHBIX CUTYAIIHSX;

--TIOHATUITHO-TEPMHUHOJIOTMYECKUM anmapaToM B 00JacTH 0€3011aCHOCTH;

-- HaBbIKaMHU palMOHAIM3alMK NPO(ECCHOHAIBHON AEATEIbHOCTU C LENBbI0 00eCedeH s

0€30MaCHOCTH U 3alIUThl OKPYKAIOLIEH CPEeIbl.

3. Kpartkoe conepxaHne TUCIUILTHHEIL.

1 Bsenmenue B Oe3omacHocTh. OCHOBHBIC TOHATHUA W ompeneneHus. bezomacHoCTh u
YCTOMYHMBOE pa3BUTHE.

2 Yenosek u Texaocdepa. CTpykrypa TexHochepsl 1 €€ OCHOBHBIX KOMITOHEHTOB.

CoBpeMeHHOEe COCTOSTHUE TeXHOC(HEPHI U TEXHOCHEPHOU 0€301MacHOCTH.

3. Nnentndukamus W BO3ACHCTBHE Ha UYEIOBEKAa BPETHBIX M OMACHBIX (DaKTOPOB cpemsl
obutaHusI.

Knaccudukanus HeratuBHBIX (AKTOPOB Cpenbl OOWTAaHUS YEJIOBEKA. XUMHYECKHE
HeraTuBHBIE (DaKTOPHI (BpEIHBIC BEIIECTBA). MeXaHUUECKHE U aKyCTUYECKHE KOoIeOaHusl, BUOpaIHs
U IIyM. DJIEKTPOMAarHuTHbIE U3TydeHus U 1ojsi. MoHu3upyonme n3inydeHue. DIeKTPUIECKUM TOK.
OmnacHble MexaHuWdeckue (akTtopel. [Ipormecchl TopeHHs W IMOXKapOB3PHIBO- OMACHBIC CBOMCTBA
BEIIECTB U MaTtepranoB. CTaTUUECKOE IEKTPUUECTBO.

4. 3amuTa 4YenoBeKa W Cpellbl OOMTAHHUS OT BPEAHBIX W OMACHBIX (PAKTOPOB MPHUPOIHOTO,
AHTPOTMOTEHHOTO U TEXHOT€HHOTO MPOUCXOKACHHUS.

OcHOBHbBIE MPUHIUIBI 3AMIUTHL. 3alIUTa OT XUMHUYECKHMX M OHOJOTUYECKHX HETaTUBHBIX
(dakTopoB. 3ammuTa OT DJHEPreTHYECKUX BO3ACHCTBUUA H (usnueckux moyed. ObecrieueHue
0€30MacHOCTH  CcHUCTeM, paboTalluxX MOoJA  JaBieHHeM. be3omacHOCTh  JKCIUlyaTaluu
TpyOONIPOBOIOB B XMMHUYECKOW MNPOMBINIJICHHOCTH. be3omacHas sKcIutyaTanus KOMIIPECCOPOB.
AHanu3 ¥ OlleHUBAaHUE TEXHOTECHHBIX U MIPUPOJIHBIX PUCKOB.

5 OGecnieueHue KOMGOPTHBIX YCIOBHM ISl JKU3HHM U JESITENbHOCTH yesoBeka. [lonstue
KOM(OPTHBIX WJIM ONTUMANbHBIX YCIOBUU. Mukpokinumar nomenieHuidi. OcBelieHHe U CBETOBAs
cpena B MOMELIECHUH.

6. [Icuxodusmonornyeckue u SProHOMUYECKIE OCHOBBI O€30TTACHOCTH.

[Icuxuueckue mpoiecchl, CBOMCTBA M COCTOSIHMS, BIIMAMOIIME HAa 0e30MacHOCTh. Buibl u
YCIIOBUS TPYIOBOH EATEIHHOCTU. JPrOHOMUYECKHE OCHOBBI OE30MaCHOCTH.

7. Upe3BblYyaiHbIE CUTYallUd U METO/IbI 3aIIUTHI B YCIOBUSIX UX PEATU3alIUU.

O6mue ceeaenus o YC. Ioxkap u B3pbIB. ABapuu Ha XUMUYECKH OMACHBIX 0ObEKTaX.

Pamnanmonnsie  aBapuu. Ilpubopel  paaManimOHHOW, XMMHUYECKOW  pa3BelKu U
JO3UMETPUYECKOTO KOHTPOJIA. Upe3BbIyaifHble CUTYaIllMd BOGHHOTO BPEMEHHU. 3allluTa HACeIeHUs B
Ype3BBIUYAHHBIX CHUTYyallUsAX. YCTOHYMBOCTh (DYHKIIMOHHUPOBAHUS OOBEKTOB DJKOHOMHUKU B
Ype3BhIYANHBIX CHUTYAIIHSIX.

8 VmpasieHue 06e30MaCHOCTBIO KU3HEACATETLHOCTH.

3akoHOJATeNbHbIE W HOPMATUBHBIE TIPAaBOBbIE OCHOBBHI YIpaBICHHS O€30MaCHOCTHIO
KHU3HEIeATENbHOCTH. DKOHOMUYECKHE OCHOBBI YIIpaBleHHsI 0e30MacHOCThI0. CTpaxoBaHUE PUCKOB.
I'ocynapcTBeHHOE yrpaBieHue 0€301acHOCTHIO.

4. O6pem y4eOHOI TV CIUTLTIHBI
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Bun yue6HOI paboThI B 3auerHbix equHunax | B akagem. yacax
OO01mast TpyI0eMKOCTh TUCIUTITHHBI 4 144
AyIUTOpPHBIC 3aHSATHS: 1,33 48
Jlexmun 0,89 32
JIaboparopHbie pabOThI 0,44 16
CamocrosTenpHas padoTta 1,67 60
[ToaroroBka Kk KOHTPOJIBHBIM paboTam 1,11 40
[ToaroroBka K 1a00paTOPHBIM paboTaM 0,56 20

Byt uTOroBOro KOHTPOJIS: IK3aMeH 1,0 36
KonrakTHas pabora  — IPOMEXKYTOYHAS 0,4
aTTeCTalus

[TonroToBka K SK3aMeHYy. 35,6
Buj uToroBoro KOHTpoJIst: DK3aMeH
Bun yuebHo#t paboThI B 3aueTHbIX equHMnax | B acTtpoH. wacax
OO0mmast TpyI0eMKOCTh TUCITUTITHHBI 4 108
AyIUTOpPHBIC 3aHATHS: 1,33 36
Jleximn 0,89 24
JlabopaTopHbie pabOTHI 0,44 12
CamocrosiTensHas paboTa 1,67 45
[ToaroToBKa K KOHTPOJBHBIM paboTam 1,11 30
[ToaroToBka K 1a00paTOPHBIM paboTaM 0,56 15

By utoroBoro KOHTpOJIS: IK3aMEH 1,0 27
KonraktHass  pabora —  mpoMeXyTo4YHas 0,3
aTTeCTalus

[ToaroroBka K ’K3aMeHy. 26,7
Bug uToroBoro KOHTpOJIS: DK3aMeH

AHHOTAIUA padoyeil MPOrpaMMbl THCUUILIHHBI
«IIpouecchl 1 annmaparbl Xumuuyeckoi Texnosorum» (b1.65.17)
Lesnb AMCIUTUINHBL:

BMECTE C KypcamH OOIIEH XUMHYECKOW TEXHOJIOTHH, XMMUYECKHX MPOIIECCOB M PEAKTOPOB H .
CBSI3aTh OOIIECHAYYHYIO U OOIIEHH)XEHEPHYIO MOJTOTOBKY XUMHKOB-TEXHOJIOTOB, YTO HEOOXO0IUMO
IpHU TOATOTOBKE OakajiaBpOB 1O JAHHOMY HANpAaBJICHUIO [UIS HAYyYHO-HCCIICIOBATEIbCKON |
MPAKTUYECKON pabOThl Ha MPEIIPUATHSIX.

2.B pesynbrare H3y4yeHUs TUCHMIUIMHBI OOYYaIOIIMHCS MO MporpaMMme OakajaBpuata
JIOJDKEH OBJIAJIETh CICTYIONIMMH KOMIICTCHIIUSMH:
Oo6menpodeccuonansubivu (OITK):
— CHOCOOHOCTBIO M TOTOBHOCTHIO HCIIOJIB30BAaTh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX
JMCIUILIMH B TpodeccuonanbHoi nesitenbaoct (OTTK-1);
— TOTOBHOCTBIO HCIOJIb30BAaTh 3HAHHWA O COBPEMEHHOH (U3WYECKOW KapTUHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHWU BelIecTBa JJisi TOHUMAaHUS —
OKpY’KaroIiero Mupa u sieieauii npupoast (OITK-2);
— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHMSI O CTPOCHHM BEIIECTBA, MPUPOJE XUMUYECKOW CBSI3U B
Pa3IMYHBIX KJIacCcaX XMMHUYECKUX COCIMHEHUH IS TIOHUMAaHUsl CBOWCTB MAaTepHAlIOB U MEXaHU3Ma
XMUMHUYECKUX MPOIECCOB, MPOTEKAONINX B okpyxaromem mupe (OI1K-3).

3.B pesynbrare 0CBOCHUS AUCIUILTHHBI OO YUAIOIIUICS JOMKEH:
3Hamu:
- OCHOBBI TEOPHUU TEPEHOCA UMITYIhCA, TEIJIa ¥ MACChl, MPUHIUMBI (PU3UUECKOTO MOJCIUPOBAHUS
MIPOLIECCOB; OCHOBHBIC YPABHEHUS IBUKEHHUS JKHUIKOCTEH; OCHOBBI TEOPUU TEILIOTIepEaaun; OCHOBBI
TEOpPUHU MACCOMEepelau B CHCTEMax cO CBOOOIHOM M HEMOIBMKHOM T'paHuIieit paznena das;
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TUIIOBBIE TPOLIECCH XUMHUUECKOW TEXHOJIOTUH, COOTBETCTBYIOIINE annaparbl U METO/Ibl X pacyeTa;

- METO/Ibl IOCTPOEHUS SMIIMPUYECKUX U TEOPETUYECKUX MOJIEIEN XMMUKO-TEXHOIOTHUECKUX

IIPOLIECCOB.

Ymemo:

- ONpEAENATh XapaKTep ABUKEHMS >KMIKOCTEH M Ta30B; OCHOBHBIE XapaKTEPUCTUKHU IIPOLECCOB

TEIJIO- ¥ Maccolepe/laur; pacCYMTHIBATh NMapaMeTphl M BBIOMPATh anmapaTypy AIs KOHKPETHOTO

TEXHOJIOIMYECKOI'0 MPOLIECCa;

- paccUMTHIBATh OCHOBHBIE XapAKTEPUCTUKNA XUMHUKO- TEXHOJIOTUYECKOTO TpoIiecca, BEIOUPaTh

PalMOHATIBHYIO CXEMY.

Braoems:

- METOJaMHM TEXHOJIOTMYECKUX pacyeTOB OTHEJIbHBIX Yy3JI0B W JIE€Taled XHUMHUYECKOIrO

000py/IOBaHUS;

-HaBBIKAMH MMPOEKTUPOBAHUS TUTIOBBIX aIapaTOB XUMUUYECKOW MPOMBIILIEHHOCTH;

- METOJJaMH OIIPEJIEJICHUS PAllMOHAIBHBIX TEXHOJIOIMUYECKUX PEXKUMOB paboThl 000py10BaHUSI.
4.Kpatkoe coziepkaHue JUCLMITINHBI

Mogyns 1. I'mapoauHaMu4ecKue MPOIECChl M amnmaparbl XUMUYECKONW TEeXHOJIOTHH. OCHOBBI
TEOpUM sBIEHUH nepeHoca. OOmuMe 3aKOHOMEPHOCTH THAPOJWHAMUKH, TEIUIONEepenadyl u
Macconepenauu. Kunkoctu u rasel. ['maponunamuka. Tedenue B TpyOax u kananax. IlomoGHoe
npeoOpasoBanre ypaBHeHusi HaBbe-Crokca. bespasmepHble mnepeMeHHbIE -  KPUTEPHUH
rupoaMHamMudeckoro nojodus (Ditnepa, Pelinonbaca, @pyna, TOMOXPOHHOCTH), UX (U3NYECKUIT
CMBICT; MapaMeTpuueckue Kpurepuu. KputepuanbHoe ypaBHEHHE JIBUYKEHUS BSI3KOM KHUIKOCTH.
Bri6op ckopocteit moTtokoB. IlepeMernieHne JKHAKOCTEM W Ta30B € TIOMOIIBIO MAIIWH,
MOBBIIIAIOIINX JaBJICHUE.

Monynb 2. TeroBsie mpoueccsl U anmnapaTbl XAMUYECKON TEXHOJIOTHH.

OcHOBHBIE TEIUIOBBIE MPOLECCHl B XUMHUYECKOW TexHosoruu. JuddepennuanbHoe ypaBHEHUE
nepeHoca dHeprun B (opme TermmoThl. KOHBEKTHBHBIM TEPEeHOC TEIUIOTHI. PaguaHTHBIM
TeruionepeHoc. Temonepenaya B TOBEPXHOCTHBIX TEIIIO0OMEHHUKAX.

Monayns 3. Ilpomeccet u ammapaThl pa3feiieHus TOMOTeHHBIX cucteM. (OCHOBHBIC
MacCOOOMEHHBIE MPOIIECCHI).

OcHoBBI MaccooOMeHHBIX TporieccoB. JluddepenunanbHoe ypaBHEHHE KOHBEKTHBHOTO
nepeHoca Macchl B OMHaApHBIX cpenax. Maccomnepenada. MarepuanbHbIM OalaHC HEMPEPHIBHOTO
yCTaHOBHUBIIETOCs Ipouecca. Pacuer mMaccoOOMEHHBIX MPOLECCOB M ammapaToB AJIs CHUCTEM C
OJIHUM pacrpeessieMblM KOMIOHEHTOM.

Pacuer nonepeunoro ceueHus (quamerpa) KOJIOHHBI; MIPEIEIbHO JOMYCTUMAs U SKOHOMUYECKU
ONTHUMAJIbHAS CKOPOCTHU CIIOMIHON (ha3bl. OCHOBBI pacyeTa BbICOThl MAaCCOOOMEHHBIX anmapaToB ¢
HEMPEPBHIBHBIM M CTYMEHYATHIM KOHTAKTOM (a3. OO0Iire NpUHLIUIIBI YCTPOUCTBA U KilacCU(pUKAIUS
anmnapaToB s MacCOOOMEHHBIX IPOIECCOB B CHCTeMax «ra3(map)-Kuakoctb». OcoOeHHOCTH
KOHCTpYKIui abcopOepoB. OCHOBBI pacueTa U anmnapatsl sl IUCTUILISAIUH.

Mopyns 4. OcHOBHBIE THApoMexaHHYeckue mnpouecchl. [Iporeccsl um anmapartbl pasneneHus
TFeTEPOre€HHBIX CUCTEM.

Paznenenne xuIKUX M ra30BbIX T'€TEPOr€HHBIX CHCTEM B IOJIE CUJI TSKECTU. TeueHue uepes
HETO/IBUKHBIE 3€PHUCTBIE U NICEBIOOKIKEHHbIE c1oU. DUIbTpOBaHUE CYCIIEH3UN U OYMCTKA ra30B
OT MbUIeH Ha PUIIBTPAX.

5. O6beM yueOHON AUCIUTIITUHBI

Bcero V cemectp VI cemectp

Bunsl yaeGHOM paboTh 3au Axk 3au
" | Ak. 4ac. | 3au. en. : ’ AK. yac.

el qac. enl.
Oommas TPYJIOEMKOCTb
IMCIMIUIMHEL 1o ydyeOHomy | 10 360 5 180 5 180
IUTaHy
KonrakTtHas pabdora: 3,56 | 128 1,78 64 1,78 64
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Jlexuu (JIek) 1,78 | 64 0,89 32 0,89 |32
[MpakTuaeckue 3anstus (I13) 1,78 | 64 0,89 32 0,89 32
CamocrosrensHas padora (CP): | 4,44 | 160 2,22 80 2,22 80
CamocrosTenbHOE  HM3y4YCHHE 4.44 | 160 2,22 80 2,22 80
pa3aesioB TUCITUTUINHBI
Bug  “TOroBOro - KOHTpOJIA: 5 72 1 36 1 36
IK3aMEH
KonTaktHas pabora — 04 04
MIPOMEKYTOYHAST ATTECTAIIHSI ’ ’
IToaroroBka K 3K3aMeHy. 35,6 35,6
Bun uToroBoro KOHTpoJIst: DK3amMeH DK3amMeH
Bcero V cemectp VI cemectp
Bunibl yqeOHo# paboThI 3au. | Actp 3 Actp 3au. | Actp
el qac. . en. 7ac. el. Jac.
Oo01mas TPYIAOEMKOCTh
JUCIUIUIMHBL 10 ydeOHOMY | 10 270 5 135 5 135
IUIaHy
KoHnTakTHas pabdora: 3,56 | 96 1,78 48 1,78 48
Jlexuu (Jlek) 1,78 | 48 0,89 24 089 |24
[Tpaktuueckue 3ausatus (I113) 1,78 | 48 0,89 24 0,89 24
CamocrostensHas pabota (CP): | 4,44 | 120 2,22 60 2,22 60
CamocTosiITeNbHOE  HM3y4YEHUE 4.44 | 120 222 60 292 60
pa3aesioB TUCIUILINHEI
Bun  urtoroBoro - KOHTpPOJIS: 2 54 1 97 1 97
9K3aMEeH
KonraktHas pabora — 03 03
MPOMEKYTOYHAsl aTTeCTalUs ' ’
[ToaroroBka K sK3aMeHYy. 26,7 26,7
Bun uToroBoro KOHTpOJIS: DKk3ameH DKk3ameH

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«O0mas xummnueckasi texnoJsiorus» (b1.5.18)

1.1lenb AUCHMIIIUHEI:
MOJIyueHUE 3HaHUM B 00MacTH peanu3alil XUMHKO-TEXHOJOTUYECKUX TPOIECCOB C YYETOM
(U3UKO-XMMUYECKUX OCOOCHHOCTEH MPOTEKAIONINX peakiuii, BbIOOpa ONTHUMAIBHBIX YCIOBUMN
pealn3yeMbIX TMpOIeccoB, BbIOOpa dS(M(HEKTUBHBIX PEAKTOPOB, NPUOOPETEHHS HABHIKOB B
COCTaBIIEHUU MaTepHUATbHBIX U TEIJIOBBIX 0AlaHCOB, B pacueTe MpOIIECCOB U PEaKTOPOB HA OCHOBE
MaTeMaTUIeCKOTO MOJEJIUPOBAHUS, MOJIy4eHUs]  3HAHMM B obmactu  pa3paboOTKH
sHeprocOeperaronmux XuMUKo-TexHomorndeckux cucteM (XTC), 0e30TXOAHBIX U MaTOOTXOAHBIX
TEXHOJIOTHIl Ha MPUMEpPE COBPEMEHHBIX MMPOU3BOJICTB

2.B pesynpTaTe W3y4YeHHS AUCHUILTUHBI OOyYarolIWiicss Mo mporpaMmme OakajaBpuara
JIOJIKEH OBJIA/IETh CIAEAYIOIIUMHU KOMIETEHIUSIMM:
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OobmenpodeccnoHanbHble: CIIOCOOHOCT W TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIMILINH B npodeccronansHoi aesrenbroctu (OI1K-1);
[IpodeccronanbHble: CHOCOOHOCTh MPUHUMATh KOHKPETHBIE TEXHUYECKHE pEHICHUS MpH
pa3paboTKe TEXHOJIOTHUECKUX MPOIIECCOB, BEIOUPATh TEXHUYECKUE CPEICTBA H TEXHOJIOTHH C
y4EeTOM IKOJIOTMYECKUX TocieAcTBui ux npumenenus (I1K-4).

3.B pe3ynbrate 0CBOCHHUS AUCHUIUIMHBI 00YJAIOIIMICS TOJIKEH:
3Harb:
- OCHOBBI TEOPUHU XUMHUYECKUX MPOIECCOB U PEAKTOPOB;
- METOJIOJIOTHIO UCCIIEOBAHMS B3aUMOJICUCTBUS XMMUYECKUX MTPEBPALLICHUI U SBJICHUH ITEpEHOCa
Ha BCEX MacLITaOHBIX YPOBHSIX;
- METOJMKY BbIOOpa peakTopa U pacy€ra Mpolecca B HEM;
- OCHOBHBIE PEAKIIMOHHBIC MPOIIECCHI U PEAKTOPHI XUMUYECKON 1 OMOTEXHOJIOTUH;
- OCHOBHBIC TPUHIMIBI OPraHU3alMd XUMHYECKOTO TPOU3BOJICTBA, €ro HEPapXUUECKYIO
CTPYKTYPY, METOIbI OIIEHKH d(PPEKTUBHOCTH MPOU3BOJICTBA;
- OCHOBHBIE€ XUMHUYECKHE TTPOU3BOICTBA.
YMers:
- paccuuTaTh OCHOBHBIE XapaKTEPUCTHKNA XUMUYECKOTO MPOIIECCa;
- BBIOpATh PaIMOHAIIBHYIO CXEMY MPOU3BOJICTBA 3aJJAHHOTO MPOJAYKTA;
- OLICHUTh TEXHOJIOTHYECKYIO 2PPEKTUBHOCTH MPOU3BOJICTBA;
BBIOpaTh A3PPEKTUBHBIN TUIT PEAKTOPA;
- MPOBECTH pacyeT TEXHOJIOTMUECKUX MMapaMeTPOB JJIsl 3aJJaHHOTO MpoIiecca;
- OMPEJCIIUTH MApaMETPhl HAMITYUIIIEH OpraHru3aIiy MpoIecca B XUMUIECKOM PEAKTOPE.
Bragers:
- MeToJaMH aHajn3a 3PpPEeKTUBHOCTH PabOTHl XUMUYECKUX MPOU3BO/ICTB;
- MeToJaMHM pacueTra U aHaju3a TPOIECCOB B XUMHYECKUX pEaKTOpax, OIpeAeieHus
TEXHOJIOTUYECKHX TMOKa3aTeei;
- METOJJaMH BbIOOpA XUMUYECKHUX PEAKTOPOB.

4 Kpartkoe coaep:kaHue AUCUUTIITAHbI

Monaynb 1. XuMuyeckasi TEXHOJIOTHS 1 XMHMUYECKOE MPOU3BOJICTBO

1.1. OcHOBHBIEC ONIPECTCHUS U TTOJIOKEHUS.
XuMHYecKasi TEXHOJIOTHSI - HayKa 00 AIKOHOMHUYECKH, SKOJOTUYECKH M COLUAIBbHO 0OOCHOBaHHBIX
crocobax W IMpoleccax MepepadOTKH ChIpbsS C HW3MEHEHHEM €ro cocTaBa M CBOMCTB IyTeM
MIPOBEJICHUS] XUMHUYECKMX M (PU3MKO-XMMHUUYECKUX MPEBpPALICHUI B MpeIMeThl MOTPeOICHUS U
cpenctBa mnpous3BoAcTBa. OOBEKT XUMHUYECKOW TEXHOJOTUM - XHMHUYECKOE IPOU3BOJICTBO.
MexoTpaciieBoil xapakTep XHMHUYECKON TEXHOJOruH. Pa3BUTHE XUMHYECKHX MPOU3BOJICTB H
XMUMHYECKON TEXHOJOTMH. MecTo XMMUYECKOW TEXHOJOTMU B IMPOMBIIUICHHON cdepe u MeTo/l10B
XMUMHYECKON TEXHOJOTUU B HEXUMHMUYECKUX OTPACISIX MPOMBIIUICHHOCTH. MeToabl XUMUYECKOM
TEXHOJIOTUU — CUCTEMHBIH aHalu3 W METOJbl MaTeMaTHUecKOoro MojenupoBanus. CHCTEMHBII
aHallu3 CJIOXKHBIX CXEM M B3aMMOJEUCTBUN 3JIEMEHTOB CXEMbl — MOHATHE U COAEpKAHHE METOJa.
Ou3nyeckoe U MaTeMaTUYECKOE MOJICTUPOBAHUE, ONPEACTICHUE U OCHOBHBIE MOHSITHS, UX MECTO B
MHXEHEPHO-XUMUYECKIX HCCIEeIOBaHUSX M pa3zpaboTkax. MecTo M 3HA4Y€HHE HATYpPHOTO H
BBIYHCIUTEIBHOTO IKCIIEPUMEHTA.

CogepxaHue 1 3a/1a4u yueOHOTO Kypca.

1.2. Xumudeckoe mpou3BOJICTBO.
[londaTe 0 XMMHYECKOM NPOU3BOJICTBE KaK O CHUCTEME MAIMH M allapaToB, COEIMHEHHBIX
MaTepUaIbHBIMU U HEPreTUYECKUMH MOTOKaMHU, B KOTOPBIX OCYHIECTBISIOTCS B3aMMOCBSI3aHHBIE
XUMHUYECKHE TIpeBpalieHuss U (U3NYECKHUE TPOIECChl MepepadO0TKU ChIPbS B  TMPOJYKTHI.
MHOT0oGyHKIIMOHATHHOCT, XHMUYECKOTO TPOU3BOJCTBA - TOJYYEHHE MPOIYKTOB, HSHEPro- M
pecypcocOepexxeHne, MUHUMH3AIMs BO3JEHCTBUS Ha OKpyKarwollyro cpeay. OOmas cTpykTypa
XMMHYECKOTO TMPOU3BOJCTBA - COOCTBEHHO XHMMHUYECKOE IPOU3BOACTBO, XPAHEHHE CHIPbS H
MPOJIYKIIMM, TPAHCIOPT, CUCTEMBI KOHTpoJia H Oe3omacHOCTH. (OCHOBHBIE MOJICHUCTEMBI
XMMHYECKOTO TPOU3BOJICTBA - TMOATOTOBKA CHIPbS M MaTEpUAIOB, XHMHUYECKHEe U (UHKO-
XMUMHYECKHE TPEBPAICHUS. BBIACICHUE MPOIYKTOB, O0E3BpEKMBAHUE YTUIM3AIUS  OTXOJOB,
TEIUIO- ¥ dHEprooOecneueHne, BOJOMOArOTOBKA, YIIPaBIeHHE MPOU3BOICTBOM. OCHOBHBIE
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TEXHOJIOTHYECKHME KOMIIOHEHTBl - CBhIPbE, BCIIOMOTATENbHbIE MaTepuajabl, OCHOBHOU U
JOTIOTHATEIBHBIA MPOIYKTHI, OTXOJbI, SHEPTETUYECKHE PECypPChl, 000PYIOBAHHE, CTPOUTEIHHBIC
KOHCTPYKIIUU U MIPUOOPHI, MPOU3BOICTBEHHBIN MIEpCOHAI.
KauecTtBeHHbIE M KOJIMYECTBEHHBIC IMOKA3aTEIM XMMUUYECKOTO MPOU3BOJCTBA: TEXHOJOTUUYECKUE
MOKa3aTeNu - MPOU3BOJUTEIBHOCTh M MOIIHOCTH IMPOU3BOJICTBA, BBIXOJI IMPOJAYKTAa, PACXOIHBIC
KOO((GUIIMEHTBI TIO CBIPHIO ¥ DJHEPrUU, WHTECHCHBHOCTh TIPOIECCOB, KA4e€CTBO IPOJYKTA;
SKOHOMHYECKHE TOKa3aTeNn - Ce0ECTOMMOCTh MPOAYKTa, MPHUBEACHHBIC 3aTPaThl, Y/CIbHBIE
KalUTAJIbHBIE 3aTpaThl, MPOU3BOAUTEIBHOCTh TPYAA; OKCIUIyaTallMOHHBIC TOKa3aTeld -
HaJIe)KHOCTh U 0€30MaCHOCTh (PYHKIIMOHUPOBAHUSI CUCTEMBI, YyBCTBUTEIBHOCTD, PETYIUPYEMOCTD
U YIPaBIsEMOCTh IPOLIECCAa; COLUAIbHBIE NMOKA3aTeNIM - BO3JCHCTBUE HA OKPYXKAIOIIYIO CpPELNy,
0€30MMacHOCTh OOCITY)KUBAHHUS, CTETICHh MEXaHU3AI[MH ¥ aBTOMATU3AIINH.

1.3. CeIpbeBBIC PECYpChI, BOJIAa M SHEPTHUS B XUMUYECKOM ITPOU3BOJICTBE.
Krnaccudukamusi ChHIpbEBBIX PECYPCOB IO pa3IMYHBIM TMpH3HaKaM - (a30BOMY COCTOSIHUIO,
MPOUCXOKACHUIO, HMCTOYHUKAM. MuUHepanbHOE Chipbe (PyAbl U TOJIE3HBIE HMCKOIAEMBIE),
OpraHUYECKOE TMPHUPOJHOE ChIphe (TOpPIOUME HMCKOIAaeMbI€), PACTHUTEIIBHOE M KUBOTHOE CHIPbHE,
BTOPUYHOE CBHIPbE - MX HCIOJIb30BAaHUE W MyTH mepepaboTku. OCHOBHBIE CMOCOOBI MEPBUYHOM
00paboTKK ChIpbsi (OOoOTaleHne, OYMCTKA, MOJATOTOBKAa K TPAHCIOPTUPOBKE U MepepaboTKe).
[lonatue, CymHOCT, W TPUMEPHl YIIIYOJIIGHHS MCIOJIb30BAaHUSI CHIPhS, KOMOWHUPOBAHMS
MIPOU3BO/ICTB U KOMILJIEKCHOMU TepepabOTKH CHIPHSI.
3HavYeHNE W UCTIOJb30BaHUE BOJIBI B XUMUYECKUX MIPOM3BOACTBaX. Mctounmku Boabl. TpeboBanms K
TEXHOJIOTHYECKOH M OBITOBOM Boje. [IpombIiieHHass TOATOTOBKA BOJBI M METOJIBI €€ OYHUCTKH OT
npumMeceid. OCHOBHBIE METOJBI KOHTPOJISI KadyecTBa BOJBI. OJKOHOMHS BOJOMOTPEOJCHUS B
Mpou3BoJIcTBE. BO/100OOPOTHBIE CHCTEMBI.
Bumbl ¥ MCTOYHHMKH SHEPTUM B XUMHYECKOW MPOMBINIIEHHOCTH. Macmtadbsl moTpeOiaeHus u
crocoObl yMEHBIICHHUS JHepreTudecknx 3arpar. CyInHOCT, W TNPUMEPHl pereHepanuu |
peKyIepanuu SHEPruu. DHEPrOTEXHOIOTHUECKUE CUCTEMbl. BTOpHUHbIE SHEpreTUYeCcKrue pecypehbl.
Monyinb 2. Teopernueckne 0CHOBbBI XUMUUYECKUX MPOIIECCOB U PEAKTOPOB

2.1. OcHOBHBIE OTIPEICIICHHS] U TTOJI0KECHHS
OU3NKO-XUMHUYECKUE 3aKOHOMEPHOCTH XUMHUYECKHX MpPEBpaALICHUH - CTEeXHOMETPUYECKUE,
TepMOJIMHAMHUYECKHe, KuHeThudeckue. IlokasaTenum XHMHUYECKOTO TpEBpallleHHus - CTeleHb
MIpEeBpAIEHUs], BBIXO] MPOAYKTa, UHTErpaibHas u nuddepeHnnanbHas ceJIeKTUBHOCTH, CKOPOCTH
peaxkuu 1 npeBpalleHus pearcHToB.

2.2. XUMHYECKHE TPOIIECCHI.
Onpenenenuve. Knaccudpukanus XuMUYECKUX MPOIIECCOB M0 Pa3IMYHBIM MPU3HAKAM - XUMHUYECKUM
(BUI XMMHYECKOW pEaKIHH, TEPMOIMHAMUYECKUE XapaKTEPUCTUKU, CXeMa IMpeBpalleHHil) U
(ha30BBIM (YUCIIO U arperaTHOE cocTosiHue (az).
['omorenHsIit xumuyeckuii mpouecc. OnpeaeseHne u npuMepsl. BiausHue XUMUYECKUX MPU3HAKOB
Y yCJIOBHI MpOTEeKaHus mpoiiecca Ha ero nokasarenu. CrocoObl UHTEHCU(DUKAITIH.
[lonsitne onTUMalbHBIX TemmepaTyp. ONTUManbHBIE TEMIEPATyphl Uil OOpaTUMBIX U
HEOOpaTUMBIX SK30- U IHIOTEPMUYECKUX PEAKIIHIA.
I'eteporennslii (HeKaTaTUTHYECKUIi) XuMudeckuil mpouecc. Onpenenenue u npumepsl. CTpyKTypa
mpolecca M ero cocrapisonme (craaun). Habmogaemas cKOpocTh XMMHUYECKOTO MPEBPAIICHHUS.
Ob6nacTu (peXUMbI) IPOTEKAHUS MTPOLIECCa, TUMUTHPYIOIIAs CTAIMS.
I'eteporennslii xuMuyeckuil mpouecc "ra3z (KUAKOCTH) - TBepaoe". OO0CHOBaHUE, TOCTPOCHUE U
aHallM3 MaTeMaTH4YecKOW MOJenu I peakuuil ropeHus (Monaenb "Ckumaromascs cdepa) u
TOMOXUMHUYECKOH (MoAens 'c HeB3auMmoJeicTByomuM sapom"). HalOmromaemass ckopocTh
MpeBpaIlleHUs, BpeMsl MpeBpallleHus W TMyTH HHTeHCU(UKAMKU A7 pPa3IuyHbIX obnactei
MPOTEKaHUs MpoIlecca.
I'ereporennslii XuMu4yeckuil mpoiece "ra3 (KUAKOCTb) - KUAKOCTh". OOOCHOBaHHUE, IOCTPOCHUE H
aHalM3 MaTeMaTudeckoil mojenu. Habmromaemass cKopocTh MpeBpaiieHuss U 00JacTu MpOoTeKaHUS
nporuecca. [lyrn nunTeHCcHUKauu U pa3IudHbIX PeKUMOB MpoIiecca.
Karanutnueckuii npouecc. Omnpenenenne, kiaccuduxanms, mpuMepsl. ['eTeporeHHbIN KaTamu3 Ha
TBepAOM Karanu3atope. OOOCHOBaHWE, TOCTPOSHHE M AaHAlM3 MaTeMaTHYeCKOH MoJienu Ha
KaTaJUTHYECKON TTOBEPXHOCTH U B MOPUCTOM 3epHE KaTanu3zaropa. Habmomaemas cKkopocTh
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npeBpalieHuss W oOynacTu mnpoTekaHuss mporecca. CTeneHb HCHOJIb30BAHUS BHYTPEHHEH
noBepxHoCTHU. [IyTn HHTEHCH(UKAIIMH KATATUTHIECKUX TPOIECCOB.

2.3. X¥MHYECKHE PEAKTOPBIL.
Omnpenenenrne U Ha3HAYEHHE XUMHUYECKOTO peakTopa. PeakTopsl B XUMHUYECKUX M HEXHUMHUYECKUX
OTpacisX MPOMBINUICHHOCTH. O030p THIIOB XMMHUYECKHX PEAKTOPOB, MX CTPYKTYPHBIE 3JIEMEHTHI
(peakuyoHHas 30HA, yCTpOIlCTBa BBOJA M BBIBOJA, CMELIEHUS, PAa3ACICHUS U PacIpeleeHUs
MIOTOKOB, TETJIOOOMEHHBIE 3JIEMEHTHI ), OCHOBHBIE IPOLIECCHI U SABJICHHS B HUX.
CucreMaTtu3amus MporeccoB B XMMUYECKOM PEAKTOpE MO MaciuTady MX MPOTEKAHUS: XHMHYECKAs
peaKmus, XUMUYECKHIA MPOIECC B JIEMEHTAPHOM 00beMe, IMPOLECCH B PEAKIIMOHHOM JJIEMEHTE U B
peakTope B LIEJIOM, - HUX B3aUMOCBSI3b U HEpapXuyeckas CTPYKTypa MaTeMaTU4YecKOW MoJenu
nporuecca B peakrope. [IpuMepsl poiieccoB B pa3iIuyHbIX BUIaX XMMUYECKUX PEAKTOPOB.
Knaccugukamnus mporeccoB B peakTopax 1o pa3IudHbIM MPH3HAKAM - BUJ] XUMHUYECKOTO TMpoIiecca,
OpraHu3alys OTOKOB PEareHToB (CXeMa JIBUKEHUS] PEr€HTOB Yepe3 peakTop, CTPYKTYpa OTOKOB B
pEaKMOHHON 30HE), OpraHU3alUsl TEIJIOBBIX MOTOKOB (TEMJIOBOM PEXHUM, CXeMa TEII000MeHa),
CTallMOHAPHOCTH Mpoliecca.
O60ocHOBaHME U MOCTPOEHUE MATEMaTUYECKOW MOJENH Ipoliecca B PEakTopax pa3jiMyHOro THIIa
KaK CHCTEMbI YpaBHEHHI MaTepUaJIbHOTO M TEMJIOBOIO 0alaHCOB Ha OCHOBE JAHHBIX O CTPYKTYype
MOTOKAa, XWMHYECKUX NpPEBpAlICHUSIX, SBJICHUSIX TMEepeHoca Terla M BelecTBa M HX
B3aumojieiicTBu. Cucremaruszanusi U Kiaccu(puKalus MaTeMaTHYEeCKHX MOJEJe IMpoleccoB B
peakTopax.
N3oTepmuueckue mpouecchl B XUMUYECKOM peakTope. BiusHue cTpyKTyphl MOTOKa (MIealbHOE
CMEIIEHHEe U BBITECHEHHUE), CTAllMOHAPHOCTU TMpolecca (MPOTOYHBIA U MEPUOTUYECKHIA),
MapaMeTpoB M YCJIOBHMM MpOTEKaHWs Ipolecca (TeMIeparypa, KOHLEHTpalus, JaBjieHHe, 00beM
peaKMOHHON 30HBI, BpeMs), BHJA XUMHUYECKOH peakiuu (mpocras M CIOXHas, oOpaTumas u
HeoOpaTHMasi) U ee rmapamMeTpoB Ha MpoMIM KOHUEHTpalUi U MOKa3aTeau Mpoliecca B PEaKTope
(creneHb NMpeBpallleHUs, BBIXOA POIYKTa, CEJIEKTUBHOCTH Ipolecca). OCHOBBI pacyeTa mpolecca B
peakrope. ComnoctaBiieHre 3PPEKTUBHOCTH IPOLECCOB B PEAKTOPaX, OMUCBHIBAEMBIX MOJEISAMHU
UJCAIBHOTO CMEILIECHUS U BBITECHEHHUS.
HewnsorepMuueckue mpoueccel B XMMHUYECKHX peakTopax. OpraHumsanus TEIIOBBIX IOTOKOB M
PEKMMOB B XMMHYECKHX peakTropax. Pacmpenenenue TtemmepaTypsl, KOHLUEHTPAalUHd W CTEIECHU
IIPEBPAILEHUS B PEAKTOPE B PEKUMAX UJEATbHOIO CMEIIEHUS U BBITECHEHUS, aJ1a0aTUUECKOM H C
TeriooOMeHoM. CBsA3b TemmepaTypbl U CTENEHHM MPEBPALICHUS B aquadaTHYecKOM IpoLecce.
ComnocrasiieHue ¢ H30TEPMUYECKUM PEKUMOM. UHCIIO M yCTOWYMBOCTD CTallMOHAPHBIX PEKUMOB B
peaKTopax UACAIbHOIO CMEIICHUS.

2.4. IIpoMbILIIIEHHbIE XUMHUYECKHE PEAKTOPBI.
Ha KOHKpeTHBIX npHMepax IpPEIMETHO PpPacCMaTPUBAIOTCS IMPOMBIIIJICHHBIE PEAKTOPBI Ul
IIPOBEJICHUST IPOLIECCOB TOMOTCHHBIX, I€TEPOr€HHBIX M KaTaIUTHYECKUX - THIIBI PEAKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTUKU U OCOOCHHOCTH PeKUMa, 00JIaCTH UCIOIb30BAHUS.
Moynb 3.XuMu4eckoe Npou3BoACTBO, KaK XMMUKO-TexHoJornueckas cucrema (XTC).

3.1. CtpyKTypa 1 ONMCaHUEe XUMUKO-TEXHOJIOTMYECKON CUCTEMBI.
XUMHUECKOe MPOU3BOJICTBO Kak XUMHUKO-TexHoiornyeckas cucrema (XTC). Ilonstue cucremsl u
XTC. CocraB XTC: snemeHTbl, cBsi3u, mojcucteMbl. DneMeHTsl XTC, kinaccudukaus no BUAY
IpOLecCCOB M Ha3HadeHHto.  TexHosioruueckue  cBs3u  aneMeHToB  XTC  (moToKm).
[locnenoBarenbHas, mapajiieNbHas, pa3BeTBICHHAsA, IMOCIeNOBaTeIbHO-00BOIHAs (Oaiimac),
oOpartHas (peLuK) TEXHOJOTHUecKue cBs3u. X cxemMbl U Ha3HauUEHHE.
Omnucanue XTC. Buabsl moneneit XTC - onucarensHble U rpadpuueckre. OnucaresbHble MOJENH -
XMMUYeCKas cXeMa M Maremarhyeckas Mojeinb. ['paduueckue moaenu - (GyHKIMOHANIbHAS,
TEXHOJIOTUYECKasi, CTPYKTYpHas W Jpyrue (creuuanbHble) cxembl. HazHaueHue, mpuMeHeHUe U
B3aUMOCBSI3b MOJIEIIEH.

3.2. Anamu3 XTC.
Ilonste, 3amaun u pesynbrarsl aHanu3a XTC - cocrosnue XTC, MarepuanbHbli M TEIUIOBOU
OayaHChl, MOKa3aTeI XMMUYECKOTO IPOU3BO/ICTBA.
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CpoiictBa XTC kak cucTeMbl: B3aMMOCBA3aHHOCTb PEXHMMOB DJIEMEHTOB, pPa3jIM4yHe
ONTUMAJIBHOCTU 3JEMEHTa OJUHOYHOIO M B CUCTEME, YCTOMUMBOCTH U CYLIECTBOBAHHE
CTallMOHAPHBIX PEXXUMOB U Jp.
MartepuanbHblii U TEIUIOBOM OanaHchl. MeToaMka COCTaBI€HHMS M pacdyeTa MaTepUalbHBIX U
teruioBbix 6aancoB XTC u ee moacucrem. OcoOeHHOCTH pacueTa OaJaHCOB B CXEMaX C PEIUKIOM.
®opMel IpecTaBaeHus 0anaHcoB (TaONIMIIbI, IUarpaMMBl U p.).
MarepuanpHblii  OanmaHc JjIsi MacCOOOMEHHBIX W PEaKIMOHHBIX 3JIeMEHTOB. lcnomp3oBaHue
CTEeXHMOMETPUYECKUX, TEPMOAMHAMHYECKUX W  MeXK(a3HbIX OaJlaHCOBBIX  COOTHOIICHUH.
CrexroMeTpUUYeCKUEe COOTHOIIEHUS U UX Pa3sHOBUAHOCTU. CTENEHb HCIOJIb30BaHUS ChIPbEBBIX
pecypcoB.
OHTaNbIUIHBIN, SHEPreTUYEeCKU (110 MOJHON 3HEeprun) U 3kceprernyeckuil Oamancsl U KITA. Ux
COIOCTaBJIEHNE U UcHoIb30BaHue B aHanmu3e X TC.

3.3. Cunte3 XTC.
[Tonatue u 3amaun cuHTe3a (moctpoeHus) XTC. OcHoBHbie 3Tanbl pa3zpadotku XTC. Pomb
MaTeMaTHYECKUX U 3BPUCTUUYECKUX METOJIOB.
OcHoBHble KoHLENMU npu cuHTe3e XTC: MOoJHOE UCIOJIb30BAHUE CHIPHEBBIX U IHEPreTHUECKUX
pecypcoB, MUHUMHU3AILMs OTXO/I0B, ONTUMaIbHOE MCIOJb30BaHUE anmapaTypbl. X coxepkanue u
crocoObl peanu3anuu. KoMOMHUpPOBaHHBIE MPOU3BOJICTBA, COBMEUICHHBIE MPOLECCH, BTOPUUHbIE
SHEPreTUUECKUe PEeCcypChl, DHEPrOTEXHOJOTHYECKHE CUCTeMbl, mepectpauBaemble XTC,
3aMKHYTbIE, MaJOOTXOAHbIE IIPOU3BO/ICTBA - UX MOHSITHSI, 0OCOOEHHOCTH ¥ IPUMEHEHHE.
OAHOPOJHBIE TEXHOJOTMYECKHE CXEMbI: CHCTeMa pPEeKyNepaTUBHOTO TEIJI00OMeHa, cucTema
pasnenieHuss MHOTOKOMIIOHEHTHOW CMecH, cucTeMa peakTopoB. OCHOBBI MOCTPOCHUS UX
ONTUMAIBHOU CTPYKTYPBI

Monyns 4. IIpoMbllIIIEHHBIE XUMUYECKHE IIPOU3BOJICTBA.
XUMUYECKHE TPOU3BOACTBA PAcCMATPUBAIOTCA MPEIMETHO KaK peaju3alus HU3y4eHHBIX
TEOPETUYECKUX OCHOB XHMHUKO-TEXHOJOTHYECKUX mporeccoB U XTC, KOHIENUMA MOCTPOEHUS
BoicokOd(hpexTuBHOM XTC. OCHOBHOW akIEHT nenaeTcss Ha (U3UKO-XUMHUYECKHE OCHOBBI
KOHIIEIINY TOCTPOEHUS TEXHOJIOTHYECKON CXeMbl IPOU3BOJICTBA U €ro nojacucreM. lIponsBoacTtso
cepHOoM KucnoThl. Ilpon3BoacTBo ammuaka. IIpow3BoACTBO a30THOM KHUCIOTHI. [Ipou3BoACTBO
CTUpOJIA.

Monaynb 5. CoBpeMeHHbIE TEH/ICHIIMU B PA3BUTUH XUMHUUECKON TEXHOJIOTHUH.
Tekymee cocTossHHE XMMHUYECKOM NPOMBIILIEHHOCTH B MHUPE M TEHJEHUHUU €€ DPa3BUTHSL.
[lepcnekTUBHBIE UCTOYHUKM ChIpbs U 3Hepruu. Kiacrepusanus XMMHYECKOW MPOMBIILIEHHOCTH.
CoBmMmeniennble mponecchl. ['MOkue u nepecTpanBaeMble TEXHOJIOTHUECKHUE cxeMbl. HOBbIE XUMUKO-
TEXHOJIOTHYECKHE MPOLIECCHI U CIIOCOOBI MOMyYeHHs MpoayKToB. HanoTexHonorus.
5. O0beM yueOHOM TUCITUTIITUHBI

o B 3a4yeTHBIX | B akazmem.
Buner yae6Hoii pabotsl (VII cemectp) J— qacax
OO1u1ast TpyA0E€MKOCTb AUCHUIUIMHBI 10 Y4eOHOMY IJIaHy 7 252
AyIUTOpPHBIE 3aHATHS: 2,22 80
Jlexuun (Jlek) 0,89 32
Cemunapckue 3ausatus (Cem) 0,89 32
JIaGopatopusbie 3ansaTus (J1ad) 0,44 16
CamocrosarensHas pabora (CP): 3,78 136
Bua koHTpOIs: 3K3aMeH 1,00 36
KoHTakTHas paboTa — MpOMEXYTOUYHAs aTTeCTalHs 0,4
IloaroroBka K 2K3aMeHy. 35,6
Buj uroroBoro KOHTpOJIS: DK3aMeH

Bunpr yue6Ho# pabdotsl (VII cemectp) B sasernbix | B actpor.

eIMHUIaxX qacax
OO11ast TPyA0€MKOCTb AUCHUIUIMHBI 0 Y4eOHOMY IJIaHy 7 189
AyIUTOpHBIE 3aHATUA: 2,22 60
Jlexuuu (Jlek) 0,89 24
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Cemunapckue 3ausatust (Cem) 0,89 24
JIaboparopusbie 3ansaTus (J1ad) 0,44 12
CamocrosarensHas padora (CP): 3,78 102

Bua xonTpos: sx3ameH 1,00 27
KonTakTHas paboTa — MpOMEXYTOUYHAsI aTTECTAIHA 0,3
IloaroroBka K 3K3aMeHy. 26,7
Bua uroroBoro KoHTpOJIS: DK3amMeH

AHHOTanus padoyeil NPOrpaMMbl AU CHHUIIJIMHBI
«Cucrembl ynpasJieHUs XMMHKO-TeXHoJIoTH4eckumu npoueccammn» (b1.5.19)

1 Henb aucuunianHbl — 1aTh 6a30BbI€ 3HAHUS 110 TEOPUU CUCTEM YIIPABJICHUS XUMHUKO-
texHojoruyeckumu mnpoueccamu (CY XTII), npuBuTh HaBbIKM U ymMeHue aHanu3a cBorcTB XTII
KaK 0OBEKTOB YNPaBIEHUS U MPAKTUYECKOTO MPUMEHEHHSI TEXHUUECKUX CPEACTB YIPABICHUSI.

2 B pesynbrate uzyueHus AMCHUILIMHBI 0OydYarOUIUiCcs MO MporpaMMe OakanaBpuata
JIOJIKEH:

Ob6nanate cneayrouumu obmenpodeccuonansueiMu (OIIK) u npodeccnonansubivu (11K)
KOMITETEHIIUSIMU:

- BJIaJICHUEM OCHOBHBIMH METOJIaMH, CHOCOO0AMM M CpPEICTBAMH IOJIyYEHHS, XpaHEHUS,
nepepaboTku MH(GOPMalLMK, HaBbIKAMU PaOOTBHl C KOMIIBIOTEPOM KaK CpEACTBOM YIIPaBJICHUSA
undopmarmeii (OITK-5);

- CIIOCOOHOCTHIO U TOTOBHOCTBIO OCYILIECTBIISATH TEXHOJIOTMUECKUI MPOIIECC B COOTBETCTBUU
C PErJIaMeHTOM M MCIIOJIb30BaTh TEXHMUYECKHE CPENICTBA Ul M3MEPEHUS OCHOBHBIX MapaMeTpoB
TEXHOJIOIMYECKOTO Mpoliecca, CBOMCTB chiphs 1 npoaykimu (ITK-1);

- CIOCOOHOCTBbIO  BBIABJIAT M YCTPAHATh  OTKJIOHEHHS OT PEXUMOB  PabOThI
TEXHOJIOTHYECKOTO 000PYIOBAHUS U TTapaMeTPOB TexHoJoruueckoro mporecca (ITK-11);

3HaTh:

- OCHOBHBIE TIOHATHS TEOPUU YIIPABICHHUS;

- CTaTUYECKUE U TUHAMUYECKHE XapaKTePUCTUKN OObEKTOB YIIPABJICHHS; OCHOBHBIE BU/IbI
CAY u 3aKkOHBI peryaupoBaHus;

- TunoBbie CAY B XMMHUYECKOW MPOMBIIIJIEHHOCTH;

- METO/Ibl U CPEACTBA U3MEPEHUS OCHOBHBIX TEXHOJIOTUYECKUX TApaMETPOB;

- ycroitunBocTh CAY; OCHOBHBIE MOHATHUS 0 HEMMHEHHBIX CAY, penelHbIX cucTeMax,
JIOTUYECKUX AITOPUTMaX YIPaBICHUS, aJalTUBHBIX U ONTHUMAJIbHBIX CUCTEMAaX YIPaBICHUS;

YMers:

- ONpeNieNsITh OCHOBHBIE CTAaTHYECKME W JUHAMHYECKHE XapaKTePUCTUKH OOBEKTOB
yIpaBICHUS;

- BBIOMPATh pallMOHANBHYIO CUCTEMY PEryJIUpOBAaHUS TEXHOJIOTHUECKOTO MPOoIecca;

- OLIeHUBaTh ycToHYMBOCTh CAY;

- BBIOMPATh KOHKPETHBIE TUIBI IPpUOOpoB amst nuarHoctuku X TT1;

Bnaners:

- METOJJaMH TEOPUU aBTOMATUYECKOTO PEryIUPOBAHMS, OPraHU3alUMU U pacuéra CUCTEM
ONTUMAJIFHOTO YIPABJICHUS MPOIIeCCaMU XUMHUUYECKOM TEXHOJIOTUH 3aIUTHI OT KOPPO3UHU.

3 KpaTkoe coneprkanue IUCHUILIMHBL

Monyne 1. OCHOBHBIE OHATHS YIIPABICHUS XUMUKO-TEXHOJIOIMYECKUMH ITPOLIECCAMHU.

3HaueHUE aBTOMAaTUYECKOTO YIIPaBJICHUS JUIsl Pa3BUTHSI XUMUYECKON TPOMBILIEHHOCTH.
OCoOeHHOCTH YIPaBICHUSI XMMUUYECKUM MPEINPUATHEM U XUMHUKO-TEXHOJIOTMYECKHM MPOIIECCOM.
Texuuko-skoHOMHUECKUH 3 (GEeKT BHEAPEHUs aBTOMATHU3UPOBAHHBIX CHCTEM YyIpaBiieHHus. Poib
CHCTEM YIpaBieHHs B oOecredeHUH O€30MacCHOCTH XUMHUYECKOTO IPOU3BOJICTBA M OXPAHBI
okpyxarwomei cpeapl. OCHOBHBIE TepMUHBI U omnpeaencHus. Mepapxus ynpasineHus. OCHOBHbIE
npuHLUIB! yrpaBneHus. Knaccudukanus cuctem ynpasnenus @yHKIMoHanbHas cTpykrypa CAY.
IToka3zarenu kauecTBa yrpaBJICHHUS.
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Monynb 2. OCHOBBI TEOpPHUM aBTOMATUYECKOTO YIIPABICHUS.

Maremaruueckue moaenu CAY. Jlunamuueckue xapaktepuctuku CAY. Mcnoisib3oBanue
onepanuoHHOro ucuuciaeHus i aHanuza CAY. TunoBele nuHaMUYECKUE 3BEHbs. BpeMeHHbIE U
YaCTOTHBIE XapaKTEPUCTUKH. DKBUBAIIEHTHBIE MPEOOPA30BAHMSI CTPYKTYPHBIX CXeM. Y CTOMUUBOCTh
muaerHpix CAY ¢ oOpatHoi cBs3pio. Kiaccudukanus u OCHOBHBIE CBOMCTBA OOBEKTOB
yrpaBiieHUsl. MeToJpl ONpeAeieHUsT CBOWCTB OOBEKTOB yrpapiieHUs. (OCHOBHBIE 3aKOHBI
perynupoBaHus. Perymsaropel Ha OCHOBE HCKYCCTBEHHBIX HEWpOHHBIX cerTeil. LludpoBeie u
pobacTHbIE CHCTEMBI yrpaBieHus. BrIO0Op 3aKOHA pEryaupOBaHMS U ONPEACICHUE ONMTUMAIBHBIX
[apaMeTpOB HACTPOUKH IPOMBIIIIEHHBIX PErYJISITOPOB.

Monyne 3. HM3mepeHue TEXHOJOTMYECKHX IapaMETPOB XUMHKO-TEXHOJOTHYECKOTO
mporecca.

lNocynapcTBeHHasi cucTeMa TMPOMBIIUICHHBIX NPUOOPOB M CPEICTB aBTOMAaTH3AIMU.
OcHOBHBIE TEPMUHBI U OTIPEIETICHUSI METPOJIOTHH. MeToabl m3mepeHuit. CpeacTBa U3MEpUTENbHOM
TEXHUKHU, UX CTaTHUYECKHWE M JuHaMuyeckue cBoiicTBa. [lorpemnoctu wu3mepeHuil. CrocoOb
nepegaun wHGoOpManMu Ha paccrosiuue. OpraHuzanus AJUCTaHIIMOHHOW auarHocTuku XTI
N3mepeHne OCHOBHBIX TEXHOJIOTHUECKHX TMapaMeTpOB: JMaBJICHUs, TEMIIEpAaTyphl, pacxoja Hu
KOJIMYECTBA, YPOBHSA JKUJKOCTH U CBHIMMYYHX MaTEpPUATIOB, COCTaBa U (PU3UKO-XUMHUUYECKHX CBOWCTB
BEIIECTB.

Mopayns 4. OcCHOBBI TMPOEKTUPOBAHUS ABTOMATHYECKUX CHUCTEM YIPABJICHHUS XUMUKO-
TEXHOJIOTUYECKUMH MPOLIECCaMHU.

OcoOennoctu  ympasinenus XTII.  PeryaupoBaHue OCHOBHBIX  TEXHOJIOTHUYECKHUX
rapaMeTpoB: pacxoja, JaBieHMs, TeMmieparypbl, ypoBHs, pH. Texuuueckue cpeacrsa CAYVY.
OcCHOBHBIE PA3HOBHJHOCTH YIPABISIONIUX YCTPOUCTB. THIMBI, XapaKTEPUCTUKH U PaCUET
WCTIOJTHUTEBHBIX MEXaHU3MOB U PETYIUPYIOMUX opraHoB. OdopMiieHne TPOSKTHOTO 3aJaHus Ha
aBTOMAaTHU3AIMI0 TEXHOJIOTHUECKOTO Ipolecca. BoiOop Touek n3mepeHus, KOHTPOJIS, YIPaBIsieMbIX
rmapaMeTpoB U YIOPaBIAIOMIMX Bo3aeicTBuid. CTaHAApTHI W YCJIOBHBIE OOO3HAYEHUS IS
TexHosiorudeckux cxeM. OcHoBHble cBeneHusi 00 ACY TII B XUMHYECKOW MPOMBINIJICHHOCTH.
[Ipumepsr ACY TII B XUMHYECKOW MPOMBIILIEHHOCTH. (OCHOBHBIE BBIBOABI IO KYpCY.
CoBpeMennbie TeHAeHIMU B pazsutun CY XTII.

4, O0bEM yueOHOM TUCITUTITUHBI
. B 3aueTHbIX | B akazmeM. yacax
Bubr yue6HO# paboThI
eAMHUIIAX
OO6mrast TpyA0€MKOCTh TUCITUTLTHHBI 5 180
1o yueOHOMY IUIaHy
KonrakTtnas padora (KP): 1,33 48
Jlexuunu (Jlek) 0,89 32
[TpakTuueckue 3anstus (I13) 0 0
JIaboparopusie 3ansaTus (JI3) 0,44 16
CamocrosarenbHas pabora (CP): 2,67 96
CaMoCTOATENbHOE U3YUCHUE Pa3/IeiOB IUCIUTUIUHEI 2,67 96
DK3aMeH
Bun uToroBoro KOHTpOJIs: 3a4eT / IK3aMeH 1 (36)
KonTakTHas paboTa — MpOMEXYTOUYHAs aTTeCTalHs 0,4
IloaroroBka K 2K3aMeHy. 35,6
Bun uToroBoro KOHTpOJIS: DK3aMeH
. B 3a4eTHBIX | B aCTPOHOM.
Bunsl yaeOHOM paboThI
eMHUIIAX qacax
OO1ast TpyA0E€MKOCTh AUCIUITUHBI 5 135
1o y4yeOHOMY IIaHy
KonrakrtHas pabdora (KP): 1,33 36
Jlexuuu (Jlek) 0,89 24
[MpakTuaeckue 3anstus (I13) 0 0
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JlaGopatopusbie 3anstus (JI3) 0,44 12
CamocrosrensHas padora (CP): 2,67 72
CamocTosTenbHOE U3YUEHUE Pa3/IeI0B AUCITUILIMHBI 2,67 72
OK3aMeH
By UTOroBOro KOHTPOJISL: 3a4eT / IK3aMeH 1 27)
KonTakTHas paboTa — MpOMEXKYTOUYHAsI aTTECTAIHA 0,3
IloaroroBka K 3K3aMeHy. 26,7
Buj uTOroBoro KOHTpoJIst: OK3aMeH

AHHOTanus padoyei NPporpaMMsbl AU CHHUILIMHBI
«OCHOBBI 5)KOHOMHUKH U ynpaBjeHus npoussoacrsom» (b1.B.01)

1. Ilenp TUCHUIUIMHBI - MOJIyYEHUE CUCTEMBI 3HAaHUI 00 SKOHOMHYECKUX 3aKOHOMEPHOCTSIX
(YHKIIMOHUPOBAHUST TPOMBIIUIEHHOTO TPOW3BOJCTBA B CHCTEME HAIMOHAJIBHOM OSKOHOMMKH,
(¢bopMHpOBaHME SKOHOMHYECKOTO MBIIUIEHUS UM UCHOJb30BAaHUE TIOJYYEHHBIX 3HaHUM B
MIPAKTUYECKON JIEATEIbHOCTH.

2. B pe3ynbpTare HM3y4eHHUs IUCIMIUIMHBI OOyYaroOIIMWCS IO MporpamMme OakamaBphara
JIOJIKEH:

OO6anate CiaeayOMUMI KOMIETEHIIUSIMH:

OO011eKyIbTYpHBIMHU:

CIOCOOHOCTH MCIOIb30BaTh 3HAHUSI OCHOB SKOHOMMKH B Pa3JIMYHBIX chepax KU3HEAEATEIbHOCTH
(OK-3).

[IpodeccnonanbHBIMHU:

CIOCOOHOCTh aHAJIM3UPOBATh TEXHUUYECKYIO TIOKYMEHTAIINIO, TOAOUpPaTh 000pyI0BaHNE, TOTOBUTH
3asBKU Ha pUOOpeTeHune u peMoHT obopynoBanus (ITK-9).

3namo:

OCHOBBI ’KOHOMMKH B PA3JINYHBIX c(hepax KU3HEAEATeIbHOCTH;

METO/Ibl Pa3pabOTKH ONIEPATUBHBIX M IPOU3BOICTBEHHBIX IIAHOB;

METO/Ibl ¥ CIIOCOOBI OIUIATHI TPY/A;

Ymems:

COCTABJIATH OTYETHI 11O BHITIOJHEHUIO TEXHUYECKHUX 3aJaHUM;

TOTOBUTb MCXOJHBIE JIaHHBIE JJs BbIOOpAa W OOOCHOBAaHMS HAyYHO-TEXHHUYECKHX U
OpPraHM3allMOHHBIX PEIIEHUI Ha OCHOBE YdKOHOMHUYECKOTO aHAIIN3a;

pa3pabaTbIBaTh OIIEpaTUBHBIE IIaHbl PA0OT NEPBUYHBIX POU3BOJCTBEHHBIX M10/Ipa3/IeIECHUN;
Braoemy:

METOJaMU U MHCTPYMEHTaMH IPOBEACHHS dKOHOMUUYECKOTO aHAJIM3a 3aTpaT U PE3y/IbTaTOB
JESITEIbHOCTH ITPOU3BOICTBEHHBIX T10Pa3/ICICHUT;

MHCTPYMEHTAMM [JIAHUPOBAHUS U BBIIIOJIHEHUS MEPOIIPUATHHN IO TPOU3BOJCTBY MPOTYKIIUH.

3 Kparkoe coniepxaHue AUCHUIUINHBI

Mopyns 1. BBenenue. OCHOBBI ppIHOYHON S3KOHOMHKHU
DKOHOMHUYECKHE NOTpeOHOCTH, Onara u pecypcbl. OOLIeCTBEHHOE TPOU3BOJICTBO U SKOHOMHUYECKHE
oTtHoweHus. IIpou3BOACTBEHHbIE BO3MOKHOCTH OOILIeCTBa M 3KOHOMHUYECKUH BbIOOp. Kpupas
IIPOM3BOJICTBEHHBIX ~ BO3MOXHOCTeH.  3akoH  yObIBarolled  MpeaesbHOW  IHOJIE3HOCTHM.
TpaauumonHas skoHOMHYecKas cucreMa. CoOCTBEHHOCTh: ()OPMBI M IYTH MX MpPeoOpa3zoBaHMIL
Pe1HOUHBI MexaHHM3M crnpoca W npemiokeHus. CoBepllieHHas M HECOBEpPLICHHAs KOHKYPEHIIMH.
CyIIHOCTh U YCIIOBUS BO3HUKHOBEHMS PbIHKA. BUIBI PBIHKOB U MX CTpyKTypa. DYHKIMM pBIHKA.
ToBap u ero cBolictBa. Cnpoc M MpemIo)kKeHHWE Ha pbIHKE. [IoHATHE «IaCTUYHOCTBHY.
CoBeplieHHasT M HECOBEpIIEHHAs KOHKypeHIMH. Mononomus. Ousmrononus.  [lonstue
HaIlMOHAJILHOW SKOHOMHUKHM, OCHOBHBIE MaKpOIKOHOMHYECKHEe Tmokas3arenu. [lorpebieHus u
coepexenus. IIpousBonacTBo, ooMeH u pacnpeneneuue. [lotpebnenue, cOepexeHrne, HHBECTULIUU
TOBapoB U yciyr. @uHaHcoBas cucTtemMa U (puHAHCOBas MOJUTHKa oOmiecTBa. Hamoru u Hanorosas
cUcTeMa.

Monyinp 2. DKOHOMHUYECKUE OCHOBBI YITPaBJIEHUs IPOU3BOICTBOM
[Ipennpusitie Kak CyOBEKT PHIHOYHOTO XO35iCTBa. DKOHOMHYECKHE 3aKOHBI M OCOOCHHOCTH HX
IIPOSIBJIEHUS HA NIPEeNNpUITHH. Polb criennanicTa XUMUUYECKON TPOMBIIIIIEHHOCTH. [Ipeanpusitue B
crcTeMe PBIHOYHOW AKOHOMHUKHU. IIpeampusitue — kak CyObeKT U OOBEKT MpeANPHHUMATEBCKOM
NeATeNbHOCTH. 3aKoHoJaTeNnbHas 0a3a MNpennpuHUMATEIbCKON JedrenbHocTH. HopmartuBHO-
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MIPABOBbIE AKTHI, PErJIAMEHTUPYIOIIUE ACATENbHOCTh HpeAnpusaTus. OpraHu3allOHHO-TIPABOBBIC
(bopMBI IPEANPUHUMATEIBCKON NEATETBHOCTH M KPUTEPUH HX BBIOOpa. DOpPMBI COOCTBEHHOCTH.
BHemHas M BHYTpEHHSs cpela Npeanpusrus. MarepuanbHO-TEeXHHUYECKas 0a3a IMPOM3BOJCTBA.
CelppeBasi M TOIUTUBHO-’HEpreTHUecKass 0a3a XWMHUYECKHUX MPOU3BOACTB. [Ipom3BoicTBeHHAs
nporpaMma M MpOU3BOJICTBEHHAs MOIIHOCTH Mpeanpuatusi. KayectBo U KOHKYPEHTOCIIOCOOHOCTD
MPOIYKIIMA. DKOHOMHUYECKOE OOOCHOBAaHUE BBIOOpA CHIPbS W TOIUIMBA. PecypcocOepexeHue.
AJbTepHATHBHBIE UCTOYHUK CBHIPHS M SHEPTHU. MaTepuanbHO-TEXHUYECKHE PECYPCHI MPEIIPUATHSI.
OcHOBHBIEC TPOU3BOACTBEHHBIE (POHIBI XUMHUYECKUX TMPEANPHUATHN: TOHATHE, KJIACCH(PUKALUSA H
crpykrypa. [loHsATHE W CTPYKTypa, M OIEHKa OCHOBHBIX CpencTB. [lokazaTenmu HCHOIB30BaHUS
OCHOBHBIX IPOW3BOJCTBEHHBIX (oHMOB. M3HOC M amopTH3ammsa, ¥ oueHKa 3(dexkTuBHOCTH
WCIIOJIb30BAHUSI OCHOBHBIX MPOM3BOJCTBEHHBIX ()OHIOB. BOCHpPOM3BOICTBO OCHOBHBIX CPEJNCTB.
OO0opoTHBIE CpelcTBa MPENNPUATHS: TOHSATHE, COCTaB M CTpyKTypa. VMcrouHuku (opMUpoBaHHUs
000poTHBIX cpencTB. O0OpaunBaeMOCTh OOOPOTHBIX CpEeACTB. MaTepuanbHble 3amachl Ha
NpeanpusTHH. TpyaoBble pecypchl mpeanpustus. llepcoHan mnpennpusaTuss ¥ €ro CTPYKTypa.
O¢ddexTUBHOCTH HCTIONB30BaHUs MEPCOHaIa U padoyero BpeMeHu. [Ipon3BOIUTENBHOCT Tpyia U
ormara Tpymaa. OpraHuszamus 3apabOTHOH TUIaThl HA TMpeAnpUATHU. [IpON3BOANUTENBHOCTE Tpy/a:
MOHATHE, TIOKa3aTelld W  METOAbl  u3MepeHusa. VHamBuayampHas W OOIIECTBEHHAs
MIPOU3BOIUTEILHOCTE TpyAa. Pe3epBbl M (aKTOPHI TMOBBIMICHUS TNPOU3BOAUTEIBHOCTH TPYAA.
@®opMBI, CUCTEMBI U pa3Mep OTUIATHI TPYAA Ha MPEANPUITHH.
Monyns 3. TeXHUKO-9KOHOMUYECKU aHAJIN3 HHKEHEPHBIX PEIICHUN
JloXoapl W pacxoabl Ha TPOW3BOJCTBO, W peANM3allUI0 MPOIYKIUU TPEANpHITUs. M3mepkkn
MIPOM3BOJICTBA MPOIYKIHNH (Ce0ECTOMMOCTh), NPUOBLIb, PEHTA0ENIBHOCTh U LIEHOOOpPa30BaHMUE.
[TonsiTe 3aTpaThl Ha NPOU3BOJACTBO M peaM3alUI0 MPOAYKIHUU (ceOecTouMOcTh). Bumsl u
3Ha4YeHne Kiaccupukamun 3aTpaT. CTpykTypa 3aTpaT Ha MPOU3BOJCTBO M PEATU3AINIO TIPOTyKIIHH.
TexHuKOo-IKOHOMUYECKHI aHalu3 HWH)XXEHEpPHBIX peuieHnd. OcoOeHHOCTH pacueTa 3aTpaT Ha
IIPOM3BOJICTBO M pEANU3alMI0 NMPOAYKLIUU B KOMIUIEKCHBIX Mpou3BOAcTBaX. OCHOBHBIE IYTH
CHIJKEHMsI 3aTpaT Ha MPOM3BOJACTBO Hpoaykuuu. Jloxonsl npeanpustus. Ilonstue npubbum u
J0X0Ja NPEANpPHUATHs, METOJbl X pacueTa. PeHTaOenbHOCTb, €e BUABI U MeToAbl pacuera. Ilyru
MOBBIIIEHUS] TNPUOBUIM M peHTabenbHOCTH Ha npeanpusaTusx. LleHooOpa3oBaHue M IieHOBas
noymTuKa. lleHa Ha MPOXYKLMIO M NPUHIUIBI LIeHooOpa3oBaHus. Buasl nied. CTpyKTypa LEHBI,
cucrteMa 11eH. B3anmocBsi3u nieH u uznepkek. LlenoBas monutrka. PazpaboTka 11eHOBOM CTpaTeTuu.
@DUHAaHCOBO-KPEAUTHBIE OTHOILIEHUS NMPEANPUATUI U cucTeMa HainorooOnoxxenus. Ilonstue, cocta
U CTpyKTypa (uHaHcoB npennpusatus. [IpuHumnel Hamoroo6GnoxkeHus. Hamorm u marexu,
YCTaHOBJICHHbBIE 3aKOHOJATEIbCTBOM: BU/IbI, CTABKH, OOBEKTHl HAJIOIOOOI0XKEHUS U CPOKH YILIATHI
HaJiora B OIODKET.
4. O0beM yueOHOM TUCIUIIMHBI

Bubr yueOHOM paboThI B 3ageTHbIX B axanmem. yacax
eIMHULIAX

OO1w1ast TpyA0€MKOCTb AUCHUIUIMHBI IO y4eOHOMY IIaHy 4 144

KonrakTthas padora (KP): 1 36

Jlexuun (Jlek) 0,5 18

[TpakTuueckue 3anstus (I13) 0,5 18

CamoctosarenbHas pabora (CP): 3 108

Bun koHTpOIs: 3K3aMeH 1 36

KoHTakTHas paboTa — MpOMEXYTOUYHasl aTTeCTalHs 0,4

IloaroroBka K dK3aMeHy. 35,6

By utoroBoro KOHTpOJIS: DK3aMeH

Bunsl yaeGHOM paboTh B 3ayernbix | B aCTPOHOM.
eIMHMIIAX | yacax

OO11ast TpyA0€MKOCTh AUCHUIUIMHBI 0 Y4eOHOMY IIJIaHy 4 108

KonrakrtHas pabdora (KP): 1 27

Jlexuuu (Jlek) 0,5 13,5

[Ipaktuueckue 3ausarus (113) 0,5 13,5

CamocrosarensHas pabora (CP): 3 81

Bua xoHTpOs: 3K3aMeH 1 27
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KonTakTHas paboTa — MpOMEXKYTOUYHAsl aTTECTaIH 0,3

IToaroroBka K 3K3aMeHy. 26,7

Buj uToroBoro KOHTpoJIst: OK3aMeH

AHHOTaN U padoyeil NPOrpaMMbl JUCHUIIIHHBI
«IIpaBoBenenue» (b1.B.02)

1. llenu MUCTUIIINHEL:

—  OBJIQJICHUE OCHOBAMM MPABOBBIX 3HAHUMN;

—  (¢opMupOBaHHE MTPABOBOM KYIbTYPhI aKTUBHOTO, 3aKOHOTIOCTYIITHOTO T'PAYKIaHHHA.

2. B pe3ynbrate u3ydeHus: AUCIUTLINHBI OaKallaBp JOJDKCH:

O6nanate ciaexyromumu oOmekynbTypHbiMEU (OK) KoMIIeTeHIIMSMU:

- CIIOCOOHOCTHIO MCIIOJIB30BATh OCHOBBI IIPABOBBIX 3HAHUH B PA3IMUHBIX cepax IesTCIILHOCTH
(OK-4);

- TOTOBHOCTBIO U3Y4aTh HAYYHO-TEXHUUECKYIO HH(GOPMAITUIO, OTEUECTBEHHBIN U 3apyOeKHBII
ombIT 10 TeMatuke uccienoBanus (ITK-20).

3name:

—  OCHOBBI POCCHICKOW MPaBOBOW CHUCTEMBI U POCCHUUCKOTO 3aKOHOJATENILCTBA, OCHOBBI
opraHu3anu ¥  (QYHKIMOHUPOBAHMUS  CyNEOHBIX ¥  HWHBIX TMPABONPUMEHUTEIBHBIX U
MPaBOOXPAHUTEIBHBIX OPTAHOB;

— TIpaBOBBIE M HPABCTBEHHO-ITHYECKHE HOPMBI B cdepe MmpodecCHOHATBHON
NEeSITENHHOCTH;

— TIpaBOBBIE HOPMBI, PETYIHPYIONINE OTHOIICHUE YEIOBEKa K YeJIOBEKYy, OOIIEeCTBY,
OKpY)Karollen Cpee;

— TIpaBa ¥ 00S3aHHOCTH IPaK/IaHUHA,

—  OCHOBBI TPYJIOBOTO 3aKOHOIaTENbCTBA;

—  OCHOBAaMHU XO35IMCTBEHHOI'O MpaBa.

—  TpaBOBBIE ACMEKTHI MPOPECCHOHATBHON A TETbHOCTH.

Ymemy:

—  HCIIOJb30BATh ATUYECKUE U MIPABOBBIE HOPMBI, PErYJIMPYIOLINE OTHOLIEHUE YEJIOBEKa K
YelloBEKy, OOIIECTBY, OKpYKalolleld cpeae, HCIOoJIb30BaTh IpaBa U CBOOOJBI 4YEIOBEKAa U
rpakJaHUHA MpU pa3pabOTKe COLUATbHBIX MPOEKTOB;

—  HCIOJb30BAaTh U COCTABJISITh HOPMATUBHBIE U IPABOBbIE JOKYMEHTBI, OTHOCSIIUECS K
podecCHOHAIbHON JeSITeNbHOCTH, MNPEANPUHUMATh HEOOXOJUMBIE MEpPbl K BOCCTaHOBIICHHUIO
HapyLIEHHBIX [1PaB;

— peanu30BBIBaTh IpaBa U CBOOOIBI UEIOBEKa M TpakJaHMHA B Pa3IUYHBIX cdepax
KU3HEACITEIIbHOCTH;

—  J1aBaTh HPABCTBEHHYIO OLICHKY KOPPYINLMOHHBIM MIPOSIBICHUSM.

Bnaoempo:

— TONYyYeHHBIMH TPABOBBIMH 3HAHUSMU B MpodeccHoHalbHONM M UHBIX cdepax
NEeSTENbHOCTH.

3. Kpatkoe conepskanue TUCIUIUIUHBIL:

[Tonarue u npusHaku rocynapcta. opmel rocynapcra. @ynkuuu rocyaapcrsa. llonstue u
npu3Haku npaBa. OCHOBHbIE NPABOBBIE CUCTEMBbI COBPEMEHHOCTH. [loHATHE M BUABI UICTOYHUKOB
npaBa. OnpeneneHre 3aK0Ha U MOA3aKOHHBIX akTOB. [[eficTBHE HOPMATHBHBIX PABOBBIX aKTOB BO
BpemeHu. OOpaTHast cuna 3akoHa. l[loHATHE TPaBOBBIX HOPM, UX CTpykTypa. Cucrema mpasa.
YactHoe u myOnmuyHOe mpaBo. MartepuanbHoe U mpolieccyaidbHoe TpaBo. [IpaBooTHOIIEHHE:
00BEKT, CyYOBEKT W cojepkaHue mpaBooTHomeHui. HOpuamueckue ¢axtel. KoHcTuTymms —
ocHoBHON 3akoH Poccuiickoii ®@enepaunn. DeneparuBHoe ycrpoiictBo P®. Cucrema
TOCYJAapCTBEHHBIX OpPraHoB W MpuHIMN pazaeneHus Biacted B P®. ITlonstue rpaxaaHcTBa.
[Tpu3nanue, coOmoIeHNe, 3alUTa PABHBIX MPaB KEHIINH U MYXYHH KaK OCHOBHas O0S3aHHOCTH
rocyAapcTBa.

[TonsTne m mpenMer agMUHUCTpaTUBHOrO mpapa. Obmas xapakrtepuctuka Komekca
P® 06 anMUHUCTPAaTUBHBIX MPABOHAPYIICHUSAX. AIMHUHUCTPATUBHbIE IPABOHAPYIIEHUS: TIOHSATHE
Y NIPU3HAKU. AZMHHHCTPaTUBHAs OTBETCTBEHHOCTD: IIOHATHE U NpUHIUIELL. [IoHATHE, TpU3HAKU U
BUJbI A/IMUHUCTPATUBHBIX HAKa3aHUU.
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[ToHsiTME W TIpeaMET YroJOBHOIO IIpaBa. YTOJOBHAs OTBETCTBEHHOCTH: ITOHATHE,
OCHOBaHHUE BO3HUKHOBEHHMS. Iloustue npectymienus: TMPU3HAKU, CTpykTypa. Cocras
npectymienusi.  Coywactue B mpecTymuieHHH.  OOCTOSITENbCTBA,  MCKIIIOYAIOIIUE
MPECTYNHOCTh AcsiHUs. [loHATHE, 1enu W BUIbl HAKa3aHUW. VYroioBHAs OTBETCTBEHHOCTh 3a
COBEpIIEHUE  TpPECTyluleHuid. Y CIIOBHOE  OCYXICHHE, OCBOOOXKACHHE OT YrOJOBHOM
OTBETCTBEHHOCTHU. IlpeaMer u 0OBEKT KPUMUHATUCTUKUA. METOAbI W 3a7ayll KPUMHUHAIHCTUKH.
[TonsiTHE KPUMHUHATUCTHYECCKOW wuaeHTUGUKAIMH. OOBEKTHl W BHIBl KPUMHHAIACTUYCCKON
uneatudukanui. KpuMuHamicruaeckas Texauka. KpuMuHamcTHIeckas TAKTHKA.

DKOJIOTHYECKOE MPaBO: MOHATUE, IPEAMET METOJ U MCTOYHHKHU SKOJIOrMYecKoro npasa PO.
[lonsiTe, BUABI U CTPYKTypa OSKOJOTMYECKMX IpaBOHAPYIIEHUH, OTBETCTBEHHOCTh 3a HX
COBEPIICHHUE.

[Tonsatue undopmaruu. OTBETCTBEHHOCTh 32 HAPYIIECHUE 3aKOHOAATEIHCTBA O 3aAIUTE

unpopmanuu. ['ocymapcTBeHHass TaliHA: TOHATHE, 3allUTa, IMPABOBOE PETYJIHPOBAHHE
rOCy/apCTBEHHOM, cityxeOHol u uHoW uHopmanuu. KonbunennuanbHas uHdopmarms:
MOHSATHUE, BUJIbI U 3alMTA. 3alIATA IEPCOHATBHBIX TAHHBIX TPaXJaHUHA.
[TonsTHE, TpEIMET U METOJ TpakJaHCKOTO npaBa. [IoHATHE rpa’kJaHCKOTO MPABOOTHOLIEHHUS, €ro
cnenuduka. CTpykTypa TIpakJaHCKOTo mpaBooTHouleHHs. IIpaBoneecriocoOHOCTH CyOBEKTOB
IpaXXJaHCKOTO MPaBOOTHOIIEHMs. ['pakjaHe Kak CyOBEKThl T'paXkJaHCKOro npasa. duznueckue u
IOpUAMYECKUE JIMIA: TOHATUE, Tpu3Haku, Kiaccupukanus. FOpuanueckue daxtel. IlpaBo
cooctBeHHoctu. Ilonatue aBTOopckoro mpaBa. llonarue mnarentHoro mnpaBa. IloHsTue
uHTemnekryanbHoil coOctBeHHocTH (MC) m uckmounrtensHoro mnpasa. Knaccudukamus UC.
Cucrema npaBoBOM OXpaHbl UHTEJUIEKTYaJIbHON COOCTBEHHOCTH, AaBTOPCKUX U ATEHTHBIX IPaB.

[TonsiTe xo03sHcTBEHHOrO (MpeAlpUHUMATENbCKOT0) TpaBa. [IpenMer Xo3siiicTBEHHOTO
(mpeanpuHUMATENbCKOTO) TpaBa, MpPU3HAKH, METOJbl MPaBOBOTrO perynupoBanus. Ilonsarue
XO35MCTBEHHOW U MPEANPUHUMATENIBCKOMN 1€ATEIBHOCTH.

[IpaBoBOE perynmupoBaHHe CEMEHHBIX OTHOIICHWW. 3aKIIOUEHHWE M TpEeKpalleHue Opakxa.
[IpaBa u 00s13aHHOCTH poaMTeNeld U JeTell. ATuMeHTbl. POPMBI BOCIIUTAHUS JETEH, OCTaBIIUXCS
0e3 MoTneYeHHST POIUTEIICH.

[Ipenmet u MeToa TpyaOBOTO Mpasa. TpynoBoil 1OroBOp: MOHATHE, CTOPOHBI, COAEPKAHUE.
Pabouee Bpems. Bpems otnpixa. TpynoBbie ciopsl. JJuctiumauna Tpyaa.

[TonsTue w wucroku xoppynuuu. HopmaTuBHOe omnpenenenue koppynuuu. I[lpuunnb
pacnpocTtpanenus koppynuuu. Hakazyemble u HeHakasyemble ¢GopMbl Koppynuuu. CKpbIThIE
(matentHsie) (opmbl Koppynuud. DopMbl  KOppyNUUU-TIpECTYIUIeHUsS. DOopMbl  KOPPYMILHH-
npoctynka. @Dopmbl noauTHUYECKOW Koppymnuuu. HopmaruBHBIE TpaBOBBIE akThl B cdepe
MPOTUBOJCUCTBUS  KOoppynuuu. DenepanbHbli  3akoH oT 25.12.2008 No  273-®3 «O
MIPOTUBOAECUCTBUN KOPPYIILILI.

4. O6beM y4eOHOW TUCIIMIUTMHBI

Buner yue6HOI paboTh B 3auernbix | B akagewm.
eIMHULIAX qyacax
OO1w1ast TpyA0€MKOCTh AUCHUIUIMHBI 10 Y4eOHOMY IJIaHy 3,0 108
AyIUTOpPHBIE 3aHATHS: 0,9 32
Jlexuuu (JI) 0,45 16
[TpakTueckue 3anstus (I13) 0,45 16
CamocrosarenbHas pabora (CP): 2,1 75,8
KonTakTHas camocrositenbHas paboTa 0,2
CaMocCTOATENBbHOE U3YUEHUE PA3IeI0B AUCIIUILIUHbI 75,8
Bun xoHTposs: 3aueT / 3x3amMeH 3a4yeT
Bunsl yaeOHOM paboTh B 3auernHbix | B acTpoH.
eIMHULIAX gacax
OOm1ast TpyA0€MKOCTh AUCHUIUIMHBI IO y4eOHOMY IJIaHy 3,0 81
AyIUTOpHBIE 3aHATHUA: 0,9 24
Jlexuuu (JI) 0,45 12
[Ipaktuueckue 3ausarus (113) 0,45 12
CamocrosrensHas padora (CP): 2,1 56,85
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KonTtakTHas camocTosiTenbHas pabora 0,15

CaMocCTOSTENbHOE U3YUEHHE Pa3/IeI0B JUCHUILINHBI 56,85

Bu koHTpOIISL: 3a4eT / sK3aMeH 3ayer

AHHOTauus padoyeii mporpaMMbl AU CHUILTHHBI
«Ixkoaorun» (b1.B.03.)

1 Henp gucuumiuHbl «JKOJOTUS» — CPOPMHUPOBATH y CTYAECHTOB IPEACTaBICHHUE O
COBPEMEHHBIX JKOJIOTUYECKUX TpoOiIeMax, 0 (PU3MKO-XMMUYECKHUX MpoIeccax, MPOTEKAIOMIHNX B
Pa3IMYHbIX KOMIIOHEHTaX OKpPYKaIOLIEH Cpeibl U O CTEIIEHU aHTPOIIOI€HHOTO BO3JEHCTBUS HA ITU
IIPOLIECCHI; BBIPAOOTaTh y CTYACHTOB HABBIKM CHUCTEMHOIO IMOJAX0Ja K HM3YYEHHMIO U PELIEHUIO
9KOJIOTMYECKUX MPOOJIEM, BOSHUKIINX B PE3YIbTATE IPOMBIIIIEHHO-X03SICTBEHHON JESTEIbHOCTH
YeJI0BEKA, Pa3BUTh MBIIUICHUE, [TO3BOJISIONIEE PABUIBHO OLEHUBATh JIOKAIbHBIE U OT/AAJICHHbIE
MOCJIEICTBUS MPUHUMAEMBIX PELICHUN JUIsl OKpYXKalOIIe cpesibl U YeIoBeKa.

2 B pe3ynprare M3ydeHHUS IUCUUIUIMHBI OOYYalOIIWIiCS TO IMporpamme OakaiaBpuata
JIOJIKEH:

OO6anate CiaeayOMUMI KOMIETEHIIUSIMH:

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HaHUS O COBPEMEHHOM (u3MuUeckod KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHHM BElleCTBAa s OHUMAHHUSA
OKpyKaroriero mupa u sisiieauii npupost (OI1K-2);

- TOTOBHOCTBIO HCHOJIB30BaTh 3HAHMSI O CTPOEHHM BEIIECTBA, MPUPOJE XUMHUYECKOW CBS3H B
Pa3IMYHBIX KJIaccaX XUMHUYECKUX COEIMHEHUN JUIsi HOHUMAaHUs CBOWCTB MaTepUaIOB U MEXaHU3Ma
XAMHUECKHX MPOIECCOB, MPOTEKAONINX B okpyxaromiem mupe (OI1K-3);

- CLIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUYECKHE PELIEHUs NMPU pa3paboTKe TEXHOJIOTHUECKUX
IIPOLIECCOB, BEIOUPATh TEXHUYECKUE CPEICTBA M TEXHOJIOTHH C YYETOM IKOJIOTUYECKUX MOCIIEICTBHUM
ux npumenenus (ITK-4).

3nameo:

J OCHOBHBIE 3aKOHBI 001l IKOJIOTHH;

. 3aKOHOMEPHOCTH CTPOCHHMS B (PYHKIIMOHUPOBAHUH OHOChEpHI;
. COBPEMEHHBIE SKOJIOTMYECKHUE MPOOIEMBbI;

[ ]

OCHOBBI pallMOHAJIBHOTO MPUPOAOIIOJIBE30BAHUSA;
OCHOBHBIC ITPUHIMUIIBI 3alITUTBI HpHpO,Z[HOﬁ Cp€Aabl OT aHTPOIIOI'CHHBIX BO?),I[CI‘/'ICTBI/II‘/'I'1

L4 CTPOCHHUEC OCHOBHBIX reOC(bep 3eMIn W OCHOBHEIC (1)I/I3I/IKO'XI/IMI/I‘ICCKI/16 IMPOLCCChI,
IIPOTCKAIOIIKUC B HUX,

L4 OCHOBHBIC ITOHATHUA U IIPUHIMWIIBI KOHICTIIUH YCTOI\/'I‘II/IBOFO Pa3BUTUA,

L4 OCHOBHBIC CBCACHHA O r100aJILHON HpO6H€MaTI/IKe, IIPUPOJHBIX peCypcCax, IMIIaHCTAPHBIX

I'PAaHULIAX, aHTPOIIOTEHHOM BO3JCHCTBUM HA OKPYKAIOLLYIO CPENy, YINPaBICHUM KaueCTBOM

OKPY’>KaIOILIEH CPEbI;
. IIPUHLIUIIBI 3€JIEHON XUMHUH;
ymemy:
. IIPUMEHATh IIOJIYYEHHBIE 3HAHMS JUIsl OLECHKUM COCTOSIHMSL OKpYXKarolled cpelasl Hu
PaLMOHAIBHOTO UCIIOJIB30BAHUS IPUPOIHBIX PECYPCOB;
. UCIOJIb30BATh CETEBbIE KOMIBIOTEPHBIE TEXHOJIOTUHU U 0a3bl JAHHBIX JUIs PELICHUS
KOHKPETHBIX 3KOJIOTHYECKUX MTPOo0IieMm;
énademys: NOHATUIHBIM annapaToM B 00J1acTH oO1Iel SKOJIOTHH, PAlMOHAIIBHOTO UCIOIb30BAHUS
MIPUPOIHBIX PECYPCOB U 3ALUTHI OKPY/KAIOIICH CPEIBI.

3. Kpartkoe conepaHue AUCHUMITNHbI
Bseznenue, OCHOBHBIE TOHATHUSA AUCLIUILIAHEIL.
MecTo JUCHMIZIMHBI B CHCTeME€ OOIIero M XHMHUYECKOro o00pa3oBaHMA. OKOJOTHYECKOE
oOpa3oBanue u oOpa3oBaHHe s ycTOMUMBOro paszButus. OOLIECTBO M OKpY)Karoulas cpena.
IToHATHE YCTOWYMBOIO pa3BUTHS.
Monayns 1. OOmme Bompocsl 53kojoruu. buocdepa. buoskonorus. buocdepa u

YCTOMYUBOCTb.
11 OcHoBHBIE 3aKkOHBI 3Konoruu. buoskonorus. IlonsTHe 00 sKocucTeMax. YCTOWYMBOCTD
skocucteM buocdepa, ee 3BoMOLMSA U YCTOWYMBOCTh. DKOCHUCTEMBI 3€MIIM U YCTOWYHBOCTD.
OcHoBHblE cBeleHMs O IutaHeTe 3emuid. OCHOBHBIE MNMOHSTHS SKOJOTMH. 3aKOHBI U IPUHIIMIIBI
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skosiorun. [loToku SHepruu M BemiecTBa B dKocucTeMax. OCHOBHbIE OMOTEOXUMUYECKUE ITHUKIIBI
(kpyroBopoTsI BemecTB). LIUKIMIHOCTE TIpoIieccoB B Onochepe U yCTONIHBOCTb.
12 Hapoponacenenue. YenoBeuecTBO Kak 4acTh Onochepsl. Jlemorpaduueckue npooiemMsl
JluHaMMKa YeJIOBEYECKOM MOMYJISLUM, POKIAEMOCTb, CMEPTHOCTb, BO3pacTHasi CTPYKTypa.
[Tpo6nemMbl COBPEMEHHOTO 3Tara pocTa YNCIEHHOCTH HaceneHus. [ 'eorpaduueckoe pacnpeaeneHme
HacesleHus. PerynupoBanue HapoaOHACEIIECHUS.

Monyns 2. Ctpoenue u coctaB reochep 3emnn. OCHOBHBIE (PU3UKO-XUMHYECKHUE MTPOIIECCHI,
MPOTEKAIOIINE B reocdepax
2.1 Atmocdepa 3emiu
Crpoenne atMocdepsl, posib HOTOXUMHUYECKUX PEaKIUi B JOPMHUPOBAHUH COCTaBA aTMOCHEPHI.
[MapaukoBeiii  3ddexr. I[lapaukoBbie Ta3sl B armochepe. Kimmarwmueckne MOCICICTBHS
AHTPOIIOTEHHON JIESITEIbHOCTH.
Pacripeniennenne koHmeHTpamuu 030Ha B arMocdepe. O30HOBBINA Ciioi. [IpupoaHbIid UK O30HA.
CoBpemMeHHOE COCTOSIHHE 030HOBOTO ci0s. [locnencTBus pa3pyuieHus: 030HOBOTO CJIOSt 3eMIIM JJIst
yenoBeka u Ouocdepsl B 1enom. CtpaTocdepHblid 030H U TPONOCQEPHBIA O030H: CXOJCTBO U
paznuuug. MexIyHapoJlHOe COTPYIHHYECTBO B 00JacTW OrpaHHYEHUE [POU3BOJCTBA U
MCII0JIb30BAHUS 030HOPA3PYILIAIOLIMX BelecTB. MOHpealbCKUi TPOTOKOJI.
KucnoTtHeie 0% a1 ¥ Mpo1iecchl OKUCIIEHUS ITpuMeceid B Tporiocdepe. POTOXUMUUECKHI CMOT.
2.2. T'mapocdepa 3emin
Bunet Boxg na 3emie. Ilpecubie Bonbl. ['maponoruueckuit muki. I'moOanbHbIE SKOJIOTHYECKHE
npoOieMsbl ruapocdepsl. ['1aBHbIE KaTHOHBI M aHUOHBI MPHUPOAHBIX BOJ. KHCIOTHO-OCHOBHOE
paBHOBecHe B MpUpoAHBIX Bojax. lllemounocts mpupomubix Boja. OCHOBHBIE MPUYUHBI, ITAMbl U
MOCJIEICTBUS 3aKUCIICHUS MPUPOIHBIX BOA0EMOB. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE TPOIIECCHI B
npUpoAHbIX BojoeMax. Crpartudukanms nOpuUpoIHBIX BojgoeMoB. Ilpomecchl 3(Tpodukanun
BOJI0€MOB. [Ipn4nHbBI ¥ TOCIEACTBUS.
2.3. JIutocdepa 3emaun
3emHas kopa. [louBa. Ctpoenue mouBeHHOro cios. CoctaB mouB. OpraHMYeCcKHE BEIIECTBAa B
nouse. Pojb )KUBBIX OpraHu3MoB B ((OPMUPOBAHUN TTOYBEHHOTO CJIOSL. TshKeNble METalljIbl B MIOYBE.
Herpanamnus nous. BoaHast u BeTpoBasi 3p0o3us MOYB.

Monayns 3. AHTpPONOreHHOE BO3JICUCTBME HAa OKPYXAIOUIYI0O CpPely W palroHaIbHOE
MIPUPOIOIIOIE30BAHNE
3.1. Ilpupoansie pecypcehl. [loHsaTre 06 0TX0/1aX MPOM3BOJICTBA U MOTPeOIeHUA. MaIOOTXOAHBIC 1
0€30TX0/IHbIE TPOU3BOJICTBA.
32 IlonsTHe O IUIaHETapHBIX TIpaHULAX. AHTPOIOTEHHBIE BO3MYILECHUS OUOTCOXUMHUYECKHX
IUKIIOB a30Ta u ocopa. OCHOBHBIE MPUHIIMIIBI 3€JICHON XUMHUU.

Monayinb 4. YcToiiunBo€ pa3BuTue
[Tonsitne 00 ycToitunBOoM pa3BuTHU. VCTOpHsi cTaHOBIEHUS NOHATUSA. Bkian oTeuecTBEHHBIX
yuenblx. l[lemu ycroiunBoro pasputuss OOH. MexayHapoaHOE COTPYAHHMYECTBO B 00JacTH
yCTOHYMBOTO pa3BUTHs. [IpoMbIlIUIeHHAss SKOJOTUS U 3€JleHas XUMHUS KaKk MHCTPYMEHT
obecrieueHns yCTOMYMBOTO Pa3BUTHS. DKOJIOTHUECKask 3THKA.

4. O0beM IUCHUIUIMHBI U BUJbI y4eOHOU pabOThI
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Br yac6HOH paGoTE! B 3auetnpiXx | B akagem.
eIMHULIAX gacax
OO0mmast TpyI0eMKOCTh JUCHHUILIINHBI TI0 Y4eOHOMY TUIaHY 3,0 108
KonTraxrnas pabora (KP): 0,9 32
Jlexuu (JIek) 0,45 16
[MpakTaeckue 3anstus (I13) 0,45 16
CamocrosarensHas padora (CP): 2,1 75,8
Pedepar / camocTosTenpHas mpakTU4eckasi padbora 1 36
CamMocTosATEeNTbHOE U3YUECHUE TUCITUTIITUHBI 1,1 39,8
KonTakTHas camocTosiTenibHas pabora 0,2
Bupg xoHTpONS: 3aueT - -
Bl yueGHOM paGoThI B 3agernnix | B actp.
SIMHUTIAX qacax
OO01mmas TpyI0eMKOCTh JUCIUTIINHBI TI0 Y4eOHOMY TUIaHy 3,0 81
KonTraxrnas padora (KP): 0,9 24,3
Jlexuuu (Jlek) 0,45 12,15
[Ipaxtnueckue 3anstus (113) 0,45 12,15
CamocrosrensHas padora (CP): 2,1 56,85
Pedepar / camocTosiTenpHas mpakTUYecKas padbora 1 27
CaMocTosATEeThHOE U3YUYEHNE TUCITUTIITUHBI 1,1 29,85
KonrtakTHas camocTosiTenbpHast pabota 0,15
Bupg xoHTpOIS: 3a4eT - -
AHHOTaNUA padoyeil MPOrpaMmMbl U CHUIIMHbBI
«Ha4veprartenbHas reomerpus» (b1.B.04)
OBBEM JUCLIUIIJINHBI Y BUJIbl YYEBHOM PABOTBL.
Bunx yaeOHoM paboThI B B acrponom.
3a4.e]I. Jacax
OO61ast TPYA0E€MKOCTh IUCHUTIIHHBI 4 108
KonTtakTHbIE Yachl 1,33 36
Jlexkuun 0,44 12
[IpakTrueckue 3aHATHS 0,67 18
JlaGopaTopHbie pabOTHI 0,22 6
CamocrosTenbHas pabora: 2,7 71,85
Pacuetno-rpaduueckne paboTh 1,89 51
IToaroroska K KOHTPOJIBHBIM 0,25 6,75
pabotam
Jpyrue  BUIBI  CaMOCTOSITEIIbHOM 0,30 8,10
paboTHI
IloaroroBka m cjyaya 3adera 0,22 6
KourakrHas caMOCTOSATEILHAS 0,15
pabota
Bua utoroBoro KOHTpOJIA 3ayeT ¢ OLEHKOH
Bun yue6HOM paboThI B B akanem.
3a4.el.
gacax
OO1ast Tpy0E€MKOCTh AUCIUITUHBI 4 144
KonrakTHbIe yachl 1,33 48
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Jlexun 0,44 16

[IpakTrueckue 3aHATHS 0,67 24

JIaGopatopHbie pabOThI 0,22 8
CamocrosrenpHas padboTa: 2,7 95,8

PacuerHo-rpaduueckue padboTh 1,89 68

IToxroroska K KOHTPOJIBHBIM 0,25 9

pabotam

Hpyrue  BHIOBI  CaMOCTOSTEIHHOU 0,30 10,8

paboTsl

[ToaroTroBka u cnayda 3ayera 0,22 8

KonrakrHas CaMOCTOATEIbHAS 0,2

paborta

Bus uToroBoro KoHTposIst 3aueT ¢ OLEHKOI

1. llenmwn MTUCTUTIITAHBI

— HAy4YuTh CTYAEHTOB Croco0aM OTOOpa)K€HHsl MPOCTPAHCTBEHHBIX ()OpPM Ha IJIOCKOCTH,
BBITIOJTHEHUIO M YTEHUIO YepTeKeH, W TpaBWiIaM, W YCIOBHOCTSIM, MPHUMEHSIEMBIM IIPH 3TOM
(cranmapram ECK]I).

3amaua U3y4eHHst HAUePTATEIBHON T€OMETPUH CBOUTCS K PA3BUTHIO
MIPOCTPAHCTBEHHOTO NpeICTaBIICHHUS, KOHCTPYKTHBHO-TEOMETPUIECKOTO MBIIIUICHUS,
CMOCOOHOCTEH K aHa M3y W CHHTE3y NMPOCTPAHCTBEHHBIX ()OPM U COOTHOIICHUH MEXIy HHUMH,
W3YUYEHHIO CITOCOOOB KOHCTPYHPOBAHHS PA3IIMIHBIX T€OMETPHUECKIX OOHEKTOB.

2. TpeboBaHUS K pe3yabTaTaM OCBOCHHS JUCIUTUINHBI

W3ydyenne Kypca HauepTaTeNbHOM TE€OMETpUM TMpU MOATOTOBKE OakanaBpoB IO
HaAMpaBJICHUI0 «XUMUYECKas TEXHOJIOTHsD MOJDKEH OBJAAETh CIEAYIOUIMMH KOMIETEHIUSIMHU:
obmekynpTypHbIMU (OK), obmenpodeccuonanpapiMu (OI1K) u mpodeccnonansabivu (I11K):

- TOTOBHOCTHb HCHOJBb30BaTh 3HAHHUS O COBPEMEHHOM (hU3MUECKOl KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHHM BeElleCTBAa s MOHUMAaHUA
OKpY’KaroIero Mupa u seienuii mpuposl (OITK-2);

- CIIOCOOHOCTBIO aHAIM3UPOBATh TEXHUYECKYIO JJOKYMEHTAIUIO, MoA0upaTh 000py10BaHueE,
TOTOBHTH 3asBKH Ha rproOperenne u peMoHT obopynosanus (ITK-9);

- CIOCOOHOCTh IUIAHUPOBATHh U MPOBOAUTH (PU3NYECKHE M XUMUYECKHE AKCIEPUMEHTHI,
MIPOBOJUTH OOpaOOTKY HMX pE3yJlbTaTOB W OLIEHWBATH MOTPEIIHOCTH, BBIABUIaTh TUIIOTE3bl U
yCTaHABIMBATh TPAHULBI MX MPUMEHEHHS, MPUMEHITh METOJbl MaTeMaTHYeCKOro aHalu3a |
MO/JICTTUPOBAHUSI, TEOPETUYECKOTO U IKCIEpHUMEHTaIbHOTO uccienoBanus (ITK-16).

3Hamy.

- OCHOBHBIE 3aKOHBI TE€OMETPUYECKOTO0 (OPMHUPOBAHUS, TIOCTPOCHUS U B3aUMHOTO
nepeceyeHusl MoJelieil IIOCKOCTH W MPOCTPAHCTBA, HEOOXOIUMBIEC AJISi BBIMOJTHEHUS U UYTCHUS
yepTekel KOHCTPYKIMM, peIIeHHe TMO3UIMOHHBIX, METPHUUECKUX 3ajad; MperuMyIIecTBa
rpauyeckoro crnocobda npeacraBieHus HHpopmanuy; rpadpudeckue Gopsr;

yMmemy:

- BOCIIPUHUMATh ONTHMAJbHOE COOTHOLIEHHWE YacTe M LENOT0 Ha OCHOBE IpauuyecKux
MojieNiel, MPAaKTUYeCKH pealnu3yeMblX B BHUAE UepTeXed KOHKPETHBIX IPOCTPAHCTBEHHBIX
00BEKTOB; MHCIOJB30BaTh YEPTEX, TEXHUYECKUH PHUCYHOK s TpadUuecKoro MpecTaBIeHUs
TEXHUYECKUX pPelIeHu; ucnoyib3oBaTh cTaHgapTsl ECKJI, KOHCTPYKTOPCKYIO JOKYMEHTAIMIO B
MIPOU3BO/ICTBEHHOM, MPOEKTHOMN M UCCIIE0BATENBCKOM padoTax;

enaoemsy.

- OCHOBHBIMHU TMOHSTHSMH, CBSI3aHHBIMH C TpaUyecKUM IpeJCTaBIeHHEeM HH(pOpPMaLuu
rpadUuecKUMH CHoco0aMU pELICHHsT METPUYECKUX 3a/4ad HPOCTPAHCTBEHHBIX OOBEKTOB Ha
yepTekax, MEeTOAaMHU MPOCLUPOBAHMS U H300paKeHUs TPOCTPAHCTBEHHBIX (POPM Ha TIIOCKOCTH.
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3. Kpartkoe conep:kaHue TUCIMITINHBL:

Monyns 1. O6mue npaBuiia BBIIOTHEHUS YEPTEKEH.

[IpaBuna BeimogHeHHs W odopmieHus ueprexeid B cootBerctBUuU ¢ ['OCT. dopmarts:
pa3mepsl U 0003HAUYEHHE OCHOBHBIX M JOTOJHUTENBHBIX (hopMaToB. Pacronoxenue ¢Gopmaros.
Macmtal: HaTypaqbHBIA MacITad, CTaHAAPTHBIE MACIITa0bl YMEHBIICHUS U yBeNWYeHUs. JIMHUM:
TUNBI ¥ TonmuHa TUHUK. [LpudT: Tvne u pasmeps! mwpudToB. OCHOBHBIC HAAMHCH I'padUUECKUX U
TEKCTOBBIX JJOKYMEHTOB.

I'eomerpuueckue nocrpoenus. ConpspKeHHs:: OCHOBHBIE BMJIBI M MpaBUJIA BBINNOJIHEHUS.
VYKJIOHBI M KOHYCHOCTH: pacueT M IIpaBWJla HAaHECEHMs Ha uepTexe. JleneHue OKpyKHOCTH Ha
paBHble yacTH. HaHeceHne BBIHOCHBIX U Pa3MEPHBIX JIMHUN Ha YEPTEKE.

Monyns 2. [IpoenupoBanre reoMeTpuIecKux Guryp.

Meron mnpoekuuid. Buael npoeuuwpoBanus. LleHTpasibHOE MOpOELMpPOBAHUE: LEHTP
MIPOELMPOBAHHUS, TIIOCKOCTh MPOEKIUH, MPOEUPYIOIINE JTydH, IpoeKuu. CBOICTBA LIEHTPAJIbHOTO
npoeurpoBanus. JIoCTOMHCTBA U HEIOCTATKH LIEHTPAJIbHOTO MPOELUPOBAHHUS.

[lapannensHoe mnpoeuupoBanue. Hampasienune mnpoenupyroomux Jjydeid. ColicTBa
napajuleIbHOro  npoeuupoBanusd.  IlpoenupoBaHue  KOCOYroibHOE€ U MPSMOYTOJIbHOE
(oproronansHOe). CBOWCTBa OPTOTOHAIBLHOTO TpoenupoBanus. OOpa3oBaHUE KOMIUIEKCHOTO
yeprexxa (dmopa Momxka). OproroHanbHbiil ueprexx Toukd. Koopaunatel Touku. IlocTtpoenue
TOYKH 10 €€ KOOPAUHATaM.

[Ipsimpie muHuM. CnocoObl 3amaHust npsiMoi Ha dyeptexxe. Kiaccubukanuss npsiMbIX IO
PacMoJIOKEHUIO OTHOCUTENBHO JpYyr JApyra: IMpsMble TepeceKarolrecs, IMapajjielibHble |
ckpemuBaromuecs. Kiaccuduxamnuss OpsMbIX OTHOCUTENBHO IUIOCKOCTEH MPOEKIUN: MpsIMble
oOIIero ¥ YacTHOrO TOJIOKEHUSI —IpsAMBbIE YPOBHs M mpoeuupyromue. IIpuHaanexHOCTs TOUKH
npsamoii. Teopema 0 mpoeuupoBaHUU MPSAMOTO yria.

[Tnockocts. CriocoOBl 3aaHusl IUIOCKOCTH Ha uepTeke. Kimaccuukarus miocKocTed Mo
PacIoyIOKEHUI0 OTHOCUTENIBHO TIOCKOCTEH MPOEKIUI: MI0CKOCTH OOIIEro M YaCTHOTO MOJIOKEHHUSI
—IIpOELUPYIOIIKE U ypOBHS. IIprHAaUIEKHOCTD TOYKN U IPSMOM IJIOCKOCTH.

Kpussie nuaun. Knaccuukanus KpuBBIX: LUPKYJIbHBbIE U JIEKAJIbHbIE, 3aKOHOMEPHBIE U
He3akoHOMepHbIe. [lopsanok kpuBoil nuHuM. IInockue kpuBBIE JIMHUM BTOPOTO MOPSAKA: JJUIUIIC,
napabona, runep6oia. IlpocTpaHCTBeHHblE KpHBbIE: LMWIMHAPUYECKAas M KOHMYECKash BUHTOBBIE
JIMHUMU.

IToBepxHoctu. OOpa3zoBaHME U 3a/laHUE TOBEPXHOCTEH Ha uyepTexe (KMHEMaTHYECKHH U
KapkacHbIi criocoObl). [lonarue 06 onpenenutene noBepxHocty. Kiaccudukanus nosepxHocreit:
JMHENYaThle U HEJIMHEWYaThle, IOBEPXHOCTU BpAlLEHUs, IOBEPXHOCTH C IBYMs HAIIPABIIAIOIIUMU U
IUIOCKOCTBIO Napajliesin3Ma. BHUHTOBBIE NOBEPXHOCTH. XapaKTEpHBbIE JIMHUU IOBEPXHOCTEN
BpAIllCHUs: MEPUIMAHBI, [JIaBHBIM MEPUINAH, IapaALIEIH, 3KBAaTOP, ropio. [IpuHauie;kHOCTh TOUKH
IIOBEPXHOCTH.

I'eomerpuueckue Ttena. [Ipoekuy MHOrOrpaHHHUKOB (IpaHHbIE T'€OMETPHUYECKHE Tela), B
TOM YHCIIE MpaBWIbHBIE (TETpa’Jp, reKcasap, OKTadap, JAOAEKadAp, UKOCAd/p), Tela BpalleHUs
(uMmuHIp, KOHyc, map, Top). CumMmerpus reoMmerpudeckux ¢uryp. CUMMETpUs OTHOCHTEIBHO
IJIOCKOCTH, MPSAMOM, Toukd. CHMMETpHSI BpallleHUs], TOPSIOK OCH CUMMETPUH.

OmnpeneneHre HaTypaJIbHOM BETMUMHBI OTPE3Ka NMPSIMOM U MIOCKOH (PUTYpBI.

OmnpeneneHue HaTypajdbHOW BEJIWYMHBI OTpe3Ka MpsIMOM crnocoOOM MPSMOYTOJIBHOTO
TPEyroJibHUKa M CIOCOOOM TMPOEHMPOBAHUS HA JOMOJHUTEIbHYIO IUIOCKOCTh. [locTpoenue
HATYpaJIbHON BEIMYHUHBI IIIOCKOH (DUTYPHI.

[lepeceuenne reomerpuueckux oopa3os. IlepecedeHne MHOTOrPaHHUKOB, MHOTOTPAaHHUKA C

IIOBEPXHOCTBIO BpalieHus. IlepecedeHre MOBEPXHOCTEM BpalleHUA: [BYX [POCLUPYIOLIHUX
IIOBEPXHOCTEH, NPOEHUPYIOINEd ¢ He npoeuupyromen. Ilepeceyenne He MNPOEHUPYIOMUX
IIOBEPXHOCTEH BpAllEHUs C NapaUIebHBIMU OCAMH. TeopeMa O Iepece4eHUH COOCHBIX
IIOBEpXHOCTEH BpauieHus. [locTtpoeHne nMHHMM mepecedeHus He IPOCLUPYIOLIUX ITOBEPXHOCTEU

62



BpallleHUs] C TEPECEeKAIOUIMMHCI OCSIMH METOJIOM KOHIEHTpHUYEeCKHX cdep. YacTHble ciydau
IIepeceyeHMs IOBEPXHOCTEN BTOPOro NMopska: Teopema MoHXa U ee ClIeACTBHE.

Monyns 3. M3o6paxenus npeameros o ['OCT 2.305-20009.

N3o6paxkenus. Bunmbl uzoOpaxenuit mo ['OCT: Buabl, pa3pes3bl, CEUCHHS, BBIHOCHBIE
snemMeHTbl. OCHOBHBIE BUbL. [TaBHBIN BUA, TpeOOBaHUS, MPEIbABISEMBIC K TJIaBHOMY BHIY.
JlomomHUTENbHBIE W MECTHBIC BHIBL. Pa3pesbl, KiaccuuKaius pa3pe3oB IO PaCHOJIOKEHUIO
CeKylIel IUIOCKOCTH OTHOCUTENIbHO IUIOCKOCTEH  IpOEKUMH: pa3pe3bl  BEpTUKAIbHBIE,
TOPH30HTAJIIbHBIE W HaKIOHHBbIE. Kitaccmpukamus pa3pe3oB MO YHCITY CEKYIIMX IUIOCKOCTEH:
pa3pe3bl MpOCTbIE M CIOXHBIE —CJOKHBIE CTYIEHYaTble U CJOKHBIE JIOMaHbIE pPa3pes3bl.
CoBMmenieHnble n300pakeHusi. MecTtHble paspe3bl. CedyeHHs HAJOXKEHHbIE M BBIHECEHHBIE.
BrrrocHblie anemenTsl. [IpaBuna 0003HaueHUS N300paKEHH.

Haknonnsle ceueHus reomerpuueckux Ten. llocTpoeHue npoekuuit MW HaTypajbHBIX
BEJIMYMH TeOMEeTpuyecKuX Teia. HakioHHbIe ceueHHsi MHOTOIpaHHUKOB. Buabl u mnpasuna
MIOCTPOCHUSI CEYEHHH IWIMHApA. 3aBUCHUMOCTh BHUJA HAKJIOHHOTO CEUEHUs KOHyca OT
PacroJIOKEHUsI CEeKyIIell IIOCKOCTH OTHOCHTENIbHO OCH KOHyca. HakjoHHblE ceueHus Iiapa.
[IpaBuna mocTpoeHMsI HAKJIOHHBIX CEYEHUN COUJICHEHHBIX Tell.

AxcoHOMeTpuYecKkre uepTexu uzaenauil. OOpa3oBaHHME aKCOHOMETPUYECKOTO 4YepTexa.
[lepBuunas u BropuyHas npoekunu. KosdduuueHTsl HCKakeHNs aKCOHOMETPUYECKOTO YepTerka.
[lepexon OT HaTypaldbHBIX KOA(PGUIMEHTOB HCKaXXEHUS K NpHUBEIEHHBIM. Buabl akcoHOMETpHUU.
BeInonHenue yepTekeil MHOTOYTrOJIBHUKOB M OKPYXXHOCTEH B IPSAMOYIOJIBHOW M KOCOYrOJIbHOU
(Topu30oHTANBHOW U (HPOHTAIBHON) H30METPUSIX. AKCOHOMETPHUYECKUE YEPTEKH T€OMETPHICCKUX
Ten. Pa3pessl B akCOHOMETpUH.

[Ipumenenne o0pa3oB M METOJOB HAuepTATEIbHOM T'€OMETPUU JIsi pelieHUs (QU3UKO-
XuMHUYeckux 3aaad. ['paduueckoe n3oOpakeHHe cocTaBa MHOTOKOMIIOHEHTHBIX CHCTEM: OTPE30K
COCTaBa, TPEYroJbHUK COCTaBa, TeTpadAp cocTtaBa. ['paduyeckoe wu300pakeHHE CBONCTB
MHOTOKOMIIOHEHTHBIX CHUCTeM. ['paduueckoe wH300paK€HUE CTPYKTYphl BEIIECTB, MPUMEPHI
M300pakeHUS BEIIECTB.

AHHOTAIUA padoyeil MPOrpaMMbl THCUUILIHHBI
«OCHOBBI KBAHTOBOI XMMUHU AHTUKOPPO3MOHHBIX MaTtepuajioB» (b1.B.05S)
1. llenb QUCUMILTUHBI

-JIOTUYECKH OPraHM30BAaHHOIO O3HAKOMJICHUS C OCHOBHBIMHU TMOHSTHUSMHU COBPEMEHHOMN
KBaHTOBOM XUMUU;

-M3y4eHHUs] OCHOBHBIX KBAaHTOBO-XMMHUYECKHX METOJIOB pacyeTa CTPOCHHS M CBOWCTB
XUMHUYECKUX CHCTEM;

-O3HAKOMJICHUSI C  OCHOBHBIMH  MPEJACTaBICHUSIMH O  XHMHUYECKOM  CBSI3U U
MEXMOJICKYISPHBIX B3aUMOICHCTBHUSAX;

-O3HAKOMJICHUSI C  OCOOEHHOCTAMH XUMHYECKON CBSI3H,
MEXMOJIEKYISIPHBIX B3aUMOJICHCTBUI U CBOMCTB MOJIEKYIISIPHBIX CUCTEM H MOJIMMEPOB;

-pUOOpETeHNs] HABBIKOB pAbOTBI C OCHOBHBIMH KBAHTOBO-XUMUYECKUMHU KOMIBIOTEPHBIMU
MIpOrpaMMaMH, UCTIOIb3YEMBbIMHU Ha MPAKTHKE.

2. B pesynprare u3yueHHUs AUCHUUIUIMHBI OOyYaromIMiicss Mo mporpamme OakajgaBpuara

JOJI’)KEH 00iaaaTh CIEIYIOIIMMU obmiernpodeccuoHaIbHBIMU
(OIIK) u npodeccHOHaIbHBIMU (IIK)
KOMITETEHIIUSIMU:

-TOTOBHOCTh HCIOJIBb30BAaTh 3HAHUS O COBPEMEHHOM (u3MYecKoi KapTHHE MHpa,
IIPOCTPAaHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOEHMM BELIECTBA JJIsI  IOHUMAaHUsA
OKpy»Xaroriero mupa u sinennii npupoast (OI1K-2);

-TOTOBHOCTb HCII0JIb30BAaTh 3HAHUS O CTPOEHUM BELIECTBA, MPUPOJE XMMHUYECKON CBSI3U B
Pa3NIUYHBIX KJIacCaX XMMHMUYECKHX COCTMHEHUH JUIsd IIOHUMAaHUsl CBOICTB MaTepHUaioB U MEXaHU3Ma
XUMHUYECKHX MPOLECCOB, MPOTEKAONINX B okpyx)aromeM mupe (OI1K-3);

-TOTOBHOCTbh IMPHUMEHSTHh AHAIUTUYECKHE M YMCICHHBIE METOJbI PELIEHUS MOCTABJIEHHBIX
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3a/1a4, HCIOJIb30BaTh COBPEMEHHBIE HHQPOPMAIIMOHHBIE TEXHOJIOTUH, NPOBOAUTH 00pabOTKy
nH(OPMAILIUY C HCIIOJIH30BAHUEM MPHUKIIATHBIX MPOTPAMMHBIX CPEICTB chepbl MpodhecCuoHaTBHOMI
NESITeILHOCTH, HWCIOJBb30BaTh CETEBBIE KOMITBIOTEPHBIC TEXHOJIOTUM W 0a3bl JaHHBIX B CBOCH
npodeccnoHaIbHON 00JaCTH, MaKeThl MPHUKIAIHBIX MPOTPaMM IS pacdyeTa TEXHOJIOTHYECKUX
napameTpoB o6opynoBanus (ITK-2).

3namo:

-OCHOBHBIC IIOJIO)KEHUS KBAHTOBOM XUMHH, COBPEMEHHOW TEOPUM XHUMHUYECKOW CBSI3U U
MEXKMOJIEKYJIIPHOTO B3aUMOJICHCTBUSI M MPUMEPHI €€ MPUMEHEHUS] K KOHKPETHBIM XUMHUYECKUM
CUCTEMaM;

-IIPUHIMIBI  KOJIMYECTBEHHOW  XapaKTepus3allid aTOMHOW M JJIEKTPOHHOM  CTPYKTYpHI
MOJIEKYJIIPHBIX CUCTEM U TOJUMEPOB;

-OCHOBHBIC B3aWMOCBSI3M MEXKIy OJCKTPOHHOH CTPYKTYpOoH ©  (U3UKO-XUMHUYCCKHUMH
CBOMCTBAMHM BEIIECTB, JIEXKAITIE B OCHOBE YIIPABJICHUS CBOMCTBAMH;

-BO3MOXXHOCTH OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XMMHYECKHX PACUECTHBIX METOJOB U
00JacTu UX MPUMEHUMOCTH.

Ymemy:
-IIPUMEHSTH KBAHTOBO-XUMUUYECKHE TTOIXO/IbI U METOIBI JUISI pacueTa, HHTEPIPETallud U
-TIpeJICKa3aHus CTPOSHUS U CBOMCTB MOJIEKYJISIPHBIX CUCTEM U TTOJTUMEPOB.

Bnaoemy:

DneMeHTapHbIMU HAaBBIKAMH IPUMEHEHHU S KBAaHTOBO-XHMHUYECKHUX MOIX0/I0B U METOI0B
Y MHTEPIPETAIMU PEe3yIbTaTOB MPHU PEHICHUH MPAKTUYECKUX TEXHOJIOTHYECKUX 3a/ad U
CTaHJAPTHBIMUA KBAHTOBO-XUMHYECKIMHU KOMITBIOTEPHBIMHU MTPOTPAMMaMHU.

3. Kpartkoe coneprxaHue TUCITUTUTHHBI
Brenenne. IlpenMer kBaHTOBOW XUMHUH. Ponb KBAHTOBOW XHMHUM B OIMCAHUU XUMHYECKHX
SIBIEHUI M MPOLIECCOB. B3aMMOCBs3b KIIACCUYECKOM U KBAHTOBOM MOJIEIIEN MOJIEKYJI.
Mopyns 1. OOume npuHIMITE KBAHTOBOW XUMHH
OCHOBHBIE TOJIO)KEHUS] KBAHTOBOM MEXaHWKHU. BapuallMoOHHBIM METOJ HAXO0XKJIEHHS BOJIHOBBIX
¢byukuuit. [Ipubmmkenne He3aBUCUMBIX YacTUIl. MeToJl caMOCOrJacOBaHHOTO TOJIS Ui aTOMOB.
[Tpubmmkenne HeHTPaIbHOTO MOJIL. ATOMHBIE OPOUTANIN U UX XapaKTEPUCTUKH.
AHTHCHUMMETPUYHOCTh JJIEKTPOHHOW BONHOBOW (yHKIuU. CruH-opOuTamm. JlerepMuHaHT
Crneiitepa. Begenue B wmeronsl Xaptpu-®oka u Komna-Illoma, xumuyeckas TpaKTOBKa
pe3yNIbTaTOB. DIEKTPOHHBIE KOH(PUTYpAIIMU aTOMOB C TOUKH 3pPEHUS KBAHTOBOM XUMUH.
Monaynb 2. MeToibl KBAHTOBOM XUMUHU
[Ipubmmxenne bopHa-OnmenreiiMepa, anuabaTUYSCKUN TMOTEHIMAT W TOHSATHE MOJICKYISIPHOM
cTpyktypsl. Metonbl Xaptpu-®oka u Kona-Illama mist mosexynsl. [Ipubmmkenne MO JIKAO.
DneKTpoHHass Koppesuus. MeToa KOH(UTYypallmOHHOTO B3aUMOJICHCTBHS. Teopus BO3MYIIICHHI.
Pacuer sHeprun nucconuanuym XUMUYECKUX CBSI3EH.
Wepapxus MeToI0B KBaHTOBOHM xumuu. Hesmmupuueckass kBaHToBass XUMHs. basucHble (QyHKIMH
JUI HEOMITMPUYECKUX pacueToB. ATOMHBIE M MOJEKYIspHbIe 0a3ucHble HAOOphl. Ponb Ga3zucHbIX
(GyHKIMI B ONMcaHuM CBOKUCTB MoJieKyll. [Tonmysmnupudeckue Mmetoabl. BanentHoe npubirmkeHue.
T-3JeKTpoHHOE npubamxkenue. Meton [lappusepa-Ilomna-ITappa. IIpocToii u pacimpeHHbIH
MeTo bl XIOKKeld. TOYHOCTh KBAHTOBO-XUMHYECKUX PACUETOB CBOMCTB MOJIEKYI.
Mopyns 3. Xumuueckasi CBSI3b U MEXKMOJICKYIISIPHBIE B3AUMOICHCTBUS
OpOutanbHas KapTUHA XUMHUYECKOW CBs3U. KOHCTpYKTHBHAsT H  JIECTPYKTHBHAs
uHTepdepeHius opOutaneidl. MolekynsapHble OpOUTaIM W HUX CHMMETpHiiHas Kiaccudukaius.
Koppensiuonnesie nuarpaMmbl. DIEKTPOHHBIE KOH(UTYpalMy JBYXaTOMHBIX MOJEKYyd. AHaiu3
3acesnieHHocTel opouTaneit mo Mamiukeny. [lonstue o 3apsaax u nopsakax cBsizei.
[IpocTpaHcTBEHHOE pacmpeneseHue AJIEKTPOHHOW IUIOTHOCTH M XMMHUYECKasl CBS3b.
Mexmonekynsipable B3aumozeicTBus. [ledopmarionHas >1MeKTpOHHAs MJIOTHOCTh. Cuibl B
MOJIEKYyJIax.
3akmoueHue. KBaHToBasi XMMUsl KaK HHCTPYMEHT IIPOTHO3a B XUMUM.
4. OO6beM yd4eOHOM AUCIUTUITHHBI

Bunsl yaeOHOM paboThI B 3a4eTHBIX | B aKazueM.
eIMHUIaxX qacax

OO11ast TpyA0€MKOCTb AUCIUIUIMHBI 10 Y4eOHOMY IJIaHy | 3 108

AyIUTOpHBIE 3aHATHUA: 0,89 32

Jlexuuu (Jlek) 0,45 16
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[Ipaktuueckue 3ausarus (I113) 0,44 16

CamocrosrensHas padora (CP): 2,11 75,8

KoHnrakTHas camocrositenbHas paboTa 0,2

CamocTosTenbHOE U3YUEHUE Pa3/IeI0B AUCITUILIMHBI 75,8

Buj koHTpOIIS: 3a4eT / 3K3aMeH - 3ayer C
OLICHKOU

Bunpl yaeOHOI paboThI B 3a4eTHBIX | B acTp. gyacax

eIMHHIIAX

OO0mmast TpyI0eMKOCTh IUCIUIUINHEI 10 yIeOHOMY IIaHy | 3 81

AyIUTOPHBIC 3aHSATHS: 0,89 24

Jlexuu (JIek) 0,45 12

[Ipaxtueckue 3anstus (113) 0,44 12

CamocrostensHas padora (CP): 2,11 56,85

KonrtakTHas camocTosiTennbHast pabota 0,15

CamocTosTebHOE U3YUeHHE Pa3/IeiioB JUCIUTUINHBI 56,85

Bun xonTposs: 3auet / 3x3aMeH - 3auer C
OLICHKOU

AHHOTaNUA padoyeil MPOrpaMmMbl 1M CHUIIMHbBI
«Teopusi BeposiTHOCTEH M MaTeMaTHYeCKasl CTATHCTHKA B TEXHOJIOTMHU 3aIIUTHI OT
xoppo3un» (b1.B.06)

1.lenu 1 3a1a4u IUCHUTUTHHBI
lenpto AMCUMIIMHBL sBIsETCS (GOPMUPOBAHUE Y CTYJEHTOB CHCTEMbl OCHOBHBIX TOHSITHIA,
MCIOJIb3YEMBIX JIJISl OCTPOEHUS BaXKHEHIINX MaTeMaTHUYECKUX MOJIENel, U YMEHUS HCIOJIb30BaTh
MaTeMaTH4eCKHe METO/IbI JIJIsl ONMCAHUS Pa3IMYHbIX MTPOLIECCOB.
OCHOBHBIMU 33/Ja4yaMH  JUCIHHIUIMHBL, PEIIEHHE KOTOPhIX OOEeCHeurnBaeT AOCTHXKEHUE LEH,
SIBJISIFOTCSL:
(dbopMHpoBaHNE TOHUMAHUSI 3HAUUMOCTH MaTeMaTUYeCKOM COCTaBISIONIEH B €CTECTBEHHOHAYYHOM
o0OpaszoBaHuM OakayiaBpa;
03HAKOMJICHHE C CUCTEMOU MOHATUH, UCIIOJIb3YEMBIX JUIsl ONMKUCAHUS BAKHEUIINX MAaTEeMAaTUYECKUX
MoJeNnel M MareMaTHYecKHMX METOJIOB, M MX B3aUMOCBS3bIO; O3HAKOMJIGHHE C IpHUMepaMu
MIPUMEHEHHS] MATEMaTUYECKUX MOJIENIEeH U METOIOB;
(dbopMHpOBaHNE HABBIKOB U YMEHUI HCIOJIb30BAHUSI MAaTEMAaTUYECKUX MOJENIeH 1 MaTeMaTHYEeCKHX
METO/IOB.

2. TpeboBanus K pe3yabTaTaM OCBOCHHUSI TUCIUTINHBI
Nzyuenue kypca TBUMC criocoOcTBYeT MPHOOPETEHUIO CIETYIOIINX KOMIETSHIIUHI:

2.1. ITpodeccuonanbHbIe:
- CMOCOOHOCTH IJIAHUPOBATh U MPOBOAUTH (PU3HUECKHUE U XMMHUYECKHE SKCIIEPUMEHTBI, IPOBOUTh
00paboOTKy MX pe3yJbTaTOB M OIICHHBATH MOTPEIIHOCTH, BBIABUIATh TMIIOTE3bl U yCTAHABIMBATh
TPaHULBI MX MPUMEHEHHS, MPUMEHSITh METOJbl MaTeMaTHYECKOTO aHalu3a U MOJAETUPOBaHU,
TEOPETHYECKOTO M IKCIIepuMeHTanbHoro uccneaoanus (ITK-16).

3.B pesynpTare u3ydeHUs AUCHUIUIMHBI OOydaroIIMiics MO MporpamMme OakaiaBpuaTa
JIOJIKEH :
3Hamy.
OCHOBBI TEOPUU BEPOATHOCTEH U MAaTEMATUUECKON CTaTUCTUKY;
MaTeMaTH4eCKUe TEOPUHU M METO/IbI, IeXKAI[e B OCHOBE MOCTPOSHUS MATEMAaTHIECKIX MOJIETIEH;
OCHOBBI IPUMEHEHHSI MATEMAaTUYECKIX MOJIETIeH U METOJIOB.
ymems:
BBIOMPATh MATEMATUYECKUE METOJIbI, TPUTOTHBIC ISl PEIICHUs] KOHKPETHOH 3a1a4u;
MCIO0JIb30BaTh MaTEMaTHUECKUE TIOHSITHSI, METOJIbI K MOJICIH JUIsI OMMUCAHUS PA3TUYHBIX ITPOIECCOB;
BBISIBIISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, JIeXKAI[Me B OCHOBE KOHKPETHBIX MIPOIECCOB;
MCIO0JIb30BaTh OCHOBHBIE METO/IbI CTATUCTHYECKOH 00pa0OTKHY JaHHBIX;
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MIPUMEHATh MATEMAaTUYECKUE 3HAHUS HA MEXIUCLIUIUIMHAPHOM YPOBHE.
8naoemsy.
OCHOBaMHM  (yHIAMEHTAIBHBIX MaTEMaTHUYECKUX TEOpPUH W  HaBBIKAMH  HCIIOJIb30BAHUS
MaTeMaTHYECKOI0 anmnapara;
METOJJaMH CTaTUCTHYECKONW 00pabOTKN MHPOPMALIUH.
Kparkoe conepxanue JUCUUTUIAHBL:

4 CEMECTP

1. Teopus BeposiTHOcTel. CitydaliHble BEJIMYMHBI U UX 3aKOHBI pacIpe/leleHUs.
[Ipeamer Teopum BepositHocTed. CiiydaliHble  COObITHS.  [IpOTHMBOTIONIOKHBIE  COOBITHS.
HezaBucumpie coObitusi. OTHOCUTENBHASA YacToTa. Kiaccuueckoe U reoMEeTpUUYecKOoe ONpeIeIICHHE
BEPOSITHOCTH. OJIEMEHTapHas Teopusi BEpPOATHOCTEH. MeToabl BBIUMCIEHUS BEPOSITHOCTEM.
[IpoctpancTBO 3nemMeHTapHBIX coObITHI. Kiaccuueckoe omnpeneneHne BeposiTHOCTU. Anredpa
COOBITHI: TEOPEMBI O BEPOSTHOCTH CYMMBI COOBITHH, HPOTHBOIOJOXHBIX COOBITHH, CymMMma
BEPOSTHOCTEH HECOBMECTHBIX COOBITUH, OOpa3yloIIuX TOJHYI0 TPyHmy. AKCHOMAaTHYECKOE
onpezeneHue BeposATHOCTU. CTaTUCTHUECKOE OIpPENIEIEHUE BEPOSITHOCTH. Y CJIOBHASI BEPOSTHOCTb.
TeopemMbl O BEpOATHOCTH MPOU3BENEHUS 3aBUCUMBIX M HE3aBHUCUMBIX coObITHi. [lomHas
BepoATHOCTh. [IoBTOpHBIE McnbITanusA. Popmyna bepHymu. JIokanbHas U MHTErpagbHas TEOPEMBI
Myagpa-Jlamiaca. ®opmymna Ilyaccona.
[lonsTie cnydailHON BenWYMHBL. JIMCKpETHblE M HENpEphIBHBbIE CIydailHble BEJIWYUHBI. 3aKOH
pacnpeneneHuss ciaydailHoW BenuuyuHbl. @DYHKIMS paclpelelieHus, €€ CBOHCTBa, Tpaduk.
[InoTHOCTH pacmpeneneHus HENpepbhIBHOM CIy4yailHOM BeNWYMHBI (IJIOTHOCTH BEPOSITHOCTH).
@opmyia uisi BEpOATHOCTH NOMAIaHUs HETIPEPBIBHOW CIIy4allHOM BEJIMYMHBI B IaHHBIA MHTEPBAI,
BBIPAKEHHBIN Yepe3 IUVIOTHOCTh BEPOSITHOCTH, T€OMETPUUECKUN cMbICT Gopmyinbl. buHomMuanbHoe
pacupenenenue, pacnpeneneHue I[lyaccoHa, paBHOMEpPHOE pacCIpelelieHHe, HOPMAIbHOE
pacnpeziefieHue, 3KCIOHEHIIUAIbHOE paclpeiesieHHe.

2.MatemaTHueckas CTaTUCTHKA.
IIpenmMer MaremMaTH4eCKOW CTaTUCTUKU. (OCHOBHBIE 3aJa4d MaTEMATUYECKOM CTATHCTHKU.
Bri6opounsrii meron. Cratuctudeckoe omnucanue. Bpibopku. ['mcTtorpamMmma M TMOJIMTOH 4YacTOT.
Crartuctuueckast (dmnupudeckas) GyHKIUs pacrnpeneracHus. BeiOOpouHble XapaKTEPUCTHUKA U UX
pacnpenenenusi. CocrosiTenbHblE, AI(PQPEKTUBHbIE CMEIICHHbBIE W HECMEUICHHbIE OLEHKU
napameTpoB. CTaTUCTHUYECKOE CpeIHee, CTaTUCTHYECKas IUCIEPCUs UM CTATHCTHYECKOE CpeIHEe
KBaJPaTUYHOE KAK TOYEYHBbIE OLEHKH HEU3BECTHBIX: MAaTEMaTUYECKOIO OXUIAHUS, JUCIIEPCUH,
CPEIHEr0 KBAJPATUYHOTO OTKIOHEHUA. JlOBEpUTENIbHBIE MHTEPBAJIBI U HHTEPBAJIBHBIE OLIEHKH.
JloBepuTeNbHbIE OICHKM HEU3BECTHOW BEPOSATHOCTU MO OoyblIuM BbIOOpKaM. JloBepurenabHas
OLIEHKa MAaTE€MaTU4YeCKOro OXHUAAHWS NPHU HEW3BECTHON nucrnepcuu. JloBepuTenbHas OLIEHKA
CPEHEero KBAJAPAaTUYHOrO OTKIOHEeHHs. TouHble BbIOOpouHBbIe pachpeaeneHus: Crpromenrta (-
pacnpenenenue), ®umepa-Cuenexkopa (F-pacnpenenenue), Ilupcona (y?-pacmpenenenue).
[IpoBepka CTaTUCTHYECKMX THUIOTE3. MaremMaTH4eCKMEe METOJbl IPOBEPKUM CTATHCTHYECKHUX
TUIIOTE3. DJIEMEHThI TEOPUU KOPPEISLIIH.

O6beM yueOHON AUCIUILITUHBI

Bcero 4 cemecTp
Buner yue6HO# paboTh — 3ad. e/
aK.qyac aK.yac
OOmas  TPyIOEMKOCTh  JUCHHUIUIMHBI IO 3/108 3/108
yueOHOMY IJIaHy
AyIUTOpPHBIC 3aHSATHUS: 1,33/48 1,33/48
Jlexruu (JIek) 0,44/16 0,44/16
[Mpaktuueckuezansatus (113) 0,88/32 0,88/32
CamocrosarensHas padora (CP): 1,67/60 1,67/59,8
KoHTakTHasi caMOCTOsTeNIbHAs paboTa 0.2
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CaMoCTOsITEILHOE W3Yy4CHUE pasziesnos /59.8
A CIIATIIIMHBI '
Bun xonTposs: 3auer ¢
JK3aMeH/3a4eT OLIEHKOM
Bcero 4 cemecTtp
Bunpl yaeOHOI paboThI 3ad. e/ 3a9. e/
acTp.Jac acTp.yac
OOmiast  TPYAOEMKOCTh  JUCHUIUIMHBI IO 3/81 3/108
yu4eOHOMY IIIaHy
AyIUTOPHBIC 3aHATHUS: 1,33/35,10 1,33/36
Jlexmuu (JIek) 0,44/10,80 0,44/12
[Mpaktuyeckue 3ausatus (I113) 0,88/23,76 0,88/24
CamocrostenbHas pabora (CP): 1,67/45,09 1,67/44,85
KoHTakTHas caMOCTOsITeIIbHAS paboTa /0.15
CaMOCTOSITENIFHOE W3YyYCHUE pa3zesoB /44 85
T CITUILTNHE] '
Bun xonTpons: 3auer ¢
JK3aMeH/3a4eT OLICHKOM

AHHOTANUA padoyeil MPOrpaMMbl TUCHUIIIMHBI
«JlabopaTopHbie padoThl 0 opranndeckoii xumumw» (b1.B.07)

1. enb IMCHUTUIMHBI — IPUOOPETEHUE CTYIEHTAMU OCHOBHBIX CHHTE3a OPraHUYeCKUX
BEIIECTB.

2. B pesynbrare H3y4yeHUS AUCUUIUIMHBI CTYACHT JOJIKEH
npodeccuoHanbHbIMKU KoMneTeHIusMHA (I1K):

- CMOCOOHOCTBIO IUTAHUPOBATH U MPOBOAMUTH (PU3UUECKUE U XUMHUUYECKUE DKCIEPUMEHTHI,
MPOBOJUTH 00pabOTKYy UX pE3yIbTaTOB U OLEHUBATh IOTPEIIHOCTH, BBIIBUTaTh T'HUIIOTE3bI
YCTaHABIMBATh TPAHULIBI UX MPUMEHEHHS, MPUMEHITb METOJbl MaTEeMaTHYeCKOro aHaiu3a Hu
MOJICTUPOBAHUSI, TEOPETUIECKOTO U dKCIepruMeHTanbHoro uccienaoBanus (ITK-16)

- TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUSI CBOWCTB XMMHUYECKHUX 3JIEMEHTOB, COCIUHEHHUIN H
MaTepUaIOB Ha MX OCHOBE JJIs pelieHus 3a1a4 npodeccnonansHoi aesirenbaoctH (ITK-18)

- TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHUUECKYIO HH(POPMAIIHIO, OTEUECCTBEHHBIN U
3apyOeKHBIN OMBIT 10 TemaTtHke ncciaenobanus (ITK-20).

3nameo:

-TEeXHUKY 0€30MacCHOCTHU B J1a00OpaTOPUU OPTaHUYECKON XUMUM;

-IPUHIUIBI 6€30MacHOT0 O0palleHus! C OPraHUuYeCKUMH COSTUHEHUSIMU;

-METOJIbl U BUBI XpoMaTorpaduu AJs ONpeeleHHs] COCTaBa PEaKIIMOHHOM CMeCcH;

-TEOPETUYECKUE OCHOBBI CITIOCOOOB BBIZICNICHUS, OYMCTKH M UACHTH(PHUKAIIUN OPraHUYECKUX
BEIIECTB;

-3KCTIEpUMEHTAIbHBIE METO bl IPOBEACHUS OPTaHMUECKUX PEaKInii, MTPOTEKAIOUIUX IO
pa3IMYHBIM MEXaHU3MaM;

-OCHOBHBIE O00IIME€ METOIAWKH B3aUMHOM TpaHchOpMAlMKU KJIACCOB  OPraHHUYECKHX
COCIHEHUN.

Ymemo:

-TIPUMEHATh TEOPETUYECKHE 3HAHUS M OKCIEPUMEHTAIbHBIE METO/IbI
OpraHMYECKON XUMUU MPHU PelIeHUH MPoQecCHOHANBHBIX 33/1a4;

-copMyaUpOBaTH TPOOIEMY U 000CHOBATH BHIOOP MPUOOPOB U IKCIIEPUMEHTATHHBIX
METO/I0OB UCCIIEJIOBAHMUSI, TOCTABUTD LEIH U 33]Ia4d U HAMETHUTb ITyTU UX TOCTHXKEHUS;

-CHHTE3UPOBATh COSAMHECHHUS T10 MPEIT0KEHHON METO/IUKE;

00JIaaTh CIIEIYIOIIUMU

HUCCICI0BaHUA
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-IIPOBECTH BBIJIEJIIEHUE U OYMCTKY CUHTE3UPOBAaHHBIX BEIIECTB HA OCHOBE TEOPETHUUECKUX
3HaHUH 110 OPraHUYECKON XUMUU;

-BBIOMpATh PallMOHAIBHBIN CIIOCOO BBIACICHUS M OYUCTKH OPraHUYECKOTO COCTUHEHUS;

-TIPE/ICTABIATH JaHHBIE JIAOOPATOPHOTO UCCIIEIOBAHUS B BUAE TPAMOTHO 0(OPMIICHHBIX
METO/UK;

-IIPOBOJIUTh aHAJIN3 U KPUTHUUECKU OLICHUBATh [10JIyYEHHBIE SKCIIEPUMEHTAIbHBIE JaHHbIE,
00001maTe 1 aenaTb 000CHOBAHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OTIBITOB;

-BBIOpATh CIIOCO0 MACHTU(DHUKAIIMHA OPraHUuIECKOTO COSTNHEHHMS.

Braoemy:

-KOMIIJIEKCOM COBPEMEHHBIX 3KCIIEPUMEHTAJIBHBIX METOJIOB OPTaHUYECKON XUMUHU JUISI
pelIeHNs KOHKPETHBIX MCCIIE0BaTENbCKUX 3a/1a4;

-3KCIIEpUMEHTAIbHBIMU METOJJAMH IIPOBEJICHUS] OPraHUYECKUX CUHTE30B.

-OCHOBHBIMH METO/IaMU MICHTU(UKALIUYA OPraHUYECKUX COEANHEHUN

-nipreMaMu 00OpabOTKH U BbIJIENIEHUSI CHHTE3UPOBAaHHBIX BEILIECTB;

-3HAHUSIMH ~ OCHOBHBIX 3aKOHOB OPraHMYecKOM XHMHUHU M COJepXKaTeabHOU
MHTEPIPETAINH [TOJYyYEHHBIX SKCIIEPUMEHTAIbHBIX PE3YIbTaTOB.

3. Kpartkoe conepxanne TUCIUILTHHBI

be3onacHble npuemsbl U paBuiia paboThl B 1a00paTOpUy OpraHMYECcKON XUMHUU.

OO6mwme metonsl paboThl B JabopaTopuu opranudeckoi xumuu. [locyna, Hanbosnee vacto
npuMmeHsiemass B sabopatopuu. HarpeBanue. Oxnaxnaenue. IlepememuBanue. Metoabl
UICHTUPUKAIIMM ¥ OYUCTKU OpPraHWYEeCKUX BelecTB. MaeHTudukanuss opraHndecKux BeLIECTB
MOCPEJCTBOM  pa3NuyHbIX BUIOB xpomarorpapuu (TCX, xpomartorpapuss Ha Oymare,
noHoobMeHHas xpomatorpadus, BOXX), remneparypsl miuaBiaeHus U pedppakToMeTpun. MeTo b
CHEKTPaJIbHOM UJIEHTU(HUKALIMN OPTAHUYECKUX COEAMHEHUH.

Henu 1 3ana4un 3KCrIepuMEHTa B OPraHUYECKOM CHHTE3€. TeopeTHueckue OCHOBBI Mpoliecca.
Br16op ycnoBuit peakiuu. Pacuer cunTteza. OOmue mpaBuiia MOATOTOBKY W MPOBEACHHS CHHTE3A.
Texnunka Oe3omacHoct. [Ipubop mist mpoBenenusi cunrte3a. [IpoBenenue ombiTa. KoHTposp 3a
X0JIOM peakuuu. Boigenenue, ouncTka U aHaiau3 npoaykra. CHHTE3bl BEIIECTB Pa3IUYHbBIX KIacCOB
opraHuueckux coenuHeHuil. [IpoBeneHne sKCepUMEHTAIbHBIX METOJIOB MCCIEIOBAHUS pEaKLUi.
[IpoBeaeHue peakiuii, TPOTEKAIOIIUX MO MEXAaHU3MAaM:

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

-HYKJICO(PHIIBHOTO MPUCOEINHEHUS — CUHTE3 CI0XKHBIX 3(UPOB KapOOHOBBIX KUCIIOT,
aMUJI0B KapOOHOBBIX KUCIIOT, a30TCOIEPXKALIUX albJAECTHAOB U KETOHOB;

-3JIEKTPO(PUILHOTO 3aMEIIeHHUs B apOMATHUYECKOM pSAy — peakluud HUTPOBAHUS,
OpoMHUpOBaHUS, CYIb(OUPOBAHHUS;

- peakuui JUa30TUPOBAHUS U a30COUCTAHMUS;

-peakiuii okucieHus (cuHTe3 areroHa, 1,4-0eH30XMHOHA, OEH30MHOW KHCIOTHI) |
BOCCTaHOBJICHUSI.

4. O0bem y4eOHOM AUCIMUILTUHBI

Buner yue6HOI paboTh B
JRL YA p B akanewm.
3a4eTHBIX
Jacax
eIMHULIAX
OO1w1ast TpyA0€MKOCTb AUCHUILIMHBI 110 YI€OHOMY IJIaHy 2 72
AyIUTOpHBIE 3aHATHSL: 32/36 32
Jlexmuu (JIek) - -
[IpakTaeckue 3anstus (I13) - -
JlabopaTopus 32/36 32
CamocTtosarensHas pabora (CP): 40/36 39,8
KonrakTHas camocrositenbHas paboTa 0,2
CaMOCTOATENBHOE U3YUEHUE PA3JIEN0B TUCIUIUINHEI 39,8
Bup koHTpoIIs: 3auet / sK3aMeH - 3auer
B i B
ubl y4eOHON paboThI B actpo.
3a4eTHBIX
qyacax
eIMHHIIAX
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OO1u1ast TPyA0E€MKOCTh AUCIUIUINHBI TI0 y4eOHOMY IIJIaHy 2 54

AyIUTOpHBIC 3aHSATHS: 32/36 24

Jlexuuu (Jek) -

[IpaxTnueckue 3ansrus (113)

JlabopaTopus 32/36 24

Camocrositenbhas padora (CP): 40/36 29,85
KoHnrakTHas camocrosiTenbHas paboTa 0,15
CaMOCTOATENbHOE U3YYEHHUE PA3JIEIOB TUCIUIUINHBI 26,85
Bu koHTpOIIS: 3a4eT / SK3aMeH - 3auer

AHHOTaN U padoyeil MPOrpaMMbl JUCHUIITIHHBI
«Oprannyeckasi XdkMHsl B TEXHOJIOTHH 3alIMTHI 0T kKoppo3um» (51.B.08)
1. llenp AUCHUIUIMHBI — TPUOOPETEHHE CTYAEHTAMU 3HAHUWA O CTPOCHUU OPraHUYECKHUX
COEJIMHEHU I, OCHOBHBIX XUMUYECKUX CBOMCTBAX PAa3JIMYHBIX KJIACCOB OPraHUYECKUX COCAUHEHUN 1
METOJIaX UX TOJIYUEHHUS, KaK MPOMBIIIJICHHBIX, TaK U JaO0OpaTOPHBIX.

2. B pe3ynbraTe U3y4eHus AUCHUIUTAHBI CTYICHT JIOJDKEH:

Ob6nanate cienyromuMu npodeccuoHanbHbIMu KoMmnereHuusaMu (I11K):

- CIOCOOHOCTBIO TUIAHUPOBATH M IMPOBOJUTH (PU3MUYECKHE M XMUMHUYECKHE DKCIIEPHUMEHTHI,
MPOBOJIUTH OOpa0OTKYy WX pE3yJIbTaTOB W OIICHWBATh MOTPEIIHOCTH, BBIJIBUTATh THUIOTE3BI
YCTAaHABJIMBATh TPAHUIBI WX TPUMEHEHHUS, TMPUMEHATH METOIbl MaTeMaTHYECKOTO aHalM3a |
MO/JICTUPOBAHHSI, TEOPETUIECKOTO U dKCIepuMeHTanbHoro uccnenoBanus (ITK-16)

- TOTOBHOCTBIO WCIIOJIb30BaTh 3HAHUSI CBOMCTB XMMHYECKHX O3JIE€MEHTOB, COCAMHEHUH W
MaTepHaIOB Ha MX OCHOBE JIJIs pellieHus 3a1a4 npodeccronanbroi aestenbroctu (ITK-18)

- TOTOBHOCTHIO H3yd4aTh HAayYHO-TEXHHYECKYI0 HH(POPMAIIUIO, OTCYECTBEHHBIH W
3apyOeKHBIN OMBIT 10 TeMaTuke uccaemoBanus (ITK-20).

3namo:

— TEOPETUYECKUE OCHOBBI CTPOEHUS M CBOMCTB PA3JIMYHBIX KJIACCOB OPraHUYECKUX
COCAUHCHU;

— CHocoObl MOJYYeHHs U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIUHCHU;

— OCHOBHBIE MEXaHU3MBbI IPOTEKAHUS OPraHUYECKUX PEaKLINN;

YMers:

— NPUMEHTh TeopeTudeckue JlaboparopHsie

— aHAJIN3UPOBATh U MIPE/ICKA3BIBATH PEAKLIMOHHBIE CBOMCTBA OPraHUYECKUX COCIMHEHUM;

— COCTaBIIATh CXEMBl CHHTE3a OPraHMYECKUX COCIUHEHNHN, 3aJaHHOIO CTPOCHUS;

Braoemy:

— OCHOBaMHU HOMEHKJIATYpbl U KJIaCCU(PUKALMU OPraHMYECKUX COCJMHEHUH;

— OCHOBHBIMU T€OPETUYECKUMH IIPEICTABICHUSIMY B OPraHU4YECKON XUMMUH;

— HaBbIKAMHU 000CHOBAHUS pallMOHAJIBHBIX CLIOCOOOB MOJIy4eHHs OPraHUYECKUX BELIECTB.

3. Kpartkoe conepxaHue TUCIMITIIUHbI

I"amoreHonpon3BoAHBIE. Knaccugukanmus. Homenxknarypa. Anxui- "
AJUTMITaJIOreHU/Ibl.apoMaTudeckue rajorenuisl. M3omepus. Homenknarypa. CriocoObl mosrydeHusl.
IIpocTpaHCTBEHHOE U 3JIEKTPOHHOE cTpoeHHue. dusnueckue cBoiicTBa. Peakuuu HykiaeopuibHOTO
3aMelieHus U otierienus. [lonaTtue HykiIeoGUIbHOCTH M OCHOBHOCTH peareHToB. AMOM/IEHTHbBIE
HYKJI€O(pUIbHBIE peareHThI.

ONEMEHTOOPraHM4eCKHe  COEAMHEHUs. Tumbl  CBA3eM B DIEMEHTOPraHUYECKUX
coequHeHusX. CrocoObl MONydyeHHs JUTHH- W MarHMMOpraHM4YecKMX coeauHeHui. Peakius
I'punbsipa, Mexanu3M. Peakiuu ¢ kKapOOHWIBHBIMU coeluHEHUsAMHU. CHHTE3 aHTHKOPPO3MOHHBIX
COCIHEHUN.

Crouptel. @enousibl.  Ilpocteie  3¢upbl. ONOKCUCOEAUHEHUS. AJBJICTUIBI, KETOHBI.
KapOoHOBbIE KHCIOTBI W UX MPOU3BOAHBIE. B KaxJ0M Kiacce paccMaTpHBAIOTCS CIEIYyIOLIUe
paszenbl: u30Mepusi, HOMEHKJIATypa, (pu3nyeckre U XUMHUUECKHUE CBOMCTBA, CIIOCOOBI MOIy4EHHUS.
MexaHn3Mbl peakiuil. AHTUKOPPO3UOHHBIE CBOMCTBA COEIMHEHUM.

KapOoHOBbIE KHCIIOTBI M UX TMPOU3BOAHBIE. B KaxaoMm Kiacce paccMaTpUBaIOTCS
CIIEAYIOIINE Pa3/eNbl: H30MEpHsI, HOMEHKJIAaTypa, (U3NUeCKue U XMMHUYECKHE CBOICTBA, CIIOCOOBI
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MOJIydeHHs. MeXaHU3MBbl PEaKIU.

ManonoBseiii 3¢up. Ilomydenune. Crtpoenue, CH-KucnotrHocts. Peaknum koHAeHcanuu
MaJIOHOBOTO 3(Hpa U MaJOHOBOW KHUCIOTHI C albJerujaMu. AMHUHOKHCIOTHL JnukapOOHOBBIE
KHUCIIOTBHI.

Azotconepxkamue coenuHenus. Hurtpocoenunenusi. Amunbl. B kaxiaom  kiacce
paccMaTpUBAIOTCS CIEAYIOIIUE pa3/elbl: W30MEpHs, HOMEHKIATypa, (U3NYeCKHe U XUMHUYECKHUE
CBOMCTBA, CIIOCOOBI MOJTydeHUsl. MEeXaHU3MBbI peaKIii.

A3a- ¥ 11a30COEIMHEHNUS

[Tonydyenue nuazocoeMHEHNN peaknyuel NUa30TUPOBAHMSA: YCIOBHS IIPOBEACHUS PEaKLUU
n MexaHu3M. Dusnueckue CcBOWCTBA. XuMUYecKue cBoWcTBa. llosryueHne u IHpuMeHeHHe
a30COEAVHEHUN.

4. O6beM y4eOHOH NUCIUILTHHBI

O6bem
Buy yae6Hoii paboThI B 3a4eTHBIX | B akageMudeckux
eIMHUTIAX gacax
OO61ast TpyA0€MKOCTh JUCITUTUTHHBI 5) 180
o y9eOHOMY TUTaHY
AyIUTOpHBIC 3aHATHUSA: 1,78 64
Jlexmuu (JIek) 0,89 32
[Mpaktuyeckue 3ausTus (113) 0,89 32
JlaGopaTtopust - -
CamocrosrensHas padora (CP): 2,22 80
Jlpyrue BHIIBI CAMOCTOSTEIBHOW PaOOTHI 2,22 80
Bux xoHTpOs: 3aueT / sK3aMeH 1 Dx3ameH (36)
KontaktHas paGota —  mpoMeXyTo4YHas 0,4
aTTecTanus
[ToaroroBka K ’K3aMeHy. 35,6
Bug uToroBoro KOHTpOJIA: DK3aMeH
O6beMm
By yaeOHol paboThI B 3a4eTHBIX | B
eIMHUIIAX ACTPOHOMHYECKHX
qacax
OO6mrast TpyA0€MKOCTh TUCITUTLTHHBI 5 135
o yueOHOMY IUIaHy
KonraktHas pabota — ayAUTOpHbBIE 3aHATHUS 1,78 48
Jlexuun (Jlek) 0,89 24
[Ipaktnueckue 3anstus (113) 0,89 24
JlaGopaTtopust - -
CamocrosarenbHas pabora (CP): 2,22 60
Jlpyrue BUabpl cCaMOCTOSATEIbHON pabOThI 2,22 60
Bun xoHTposs: 3aueT / 3x3amMeH 1 Dk3ameH (27)
KonTakTHas  pabota —  NpPOMEXYTOYHas 0,3
aTTecranus
IloaroroBka K dK3aMeHy. 26,7
Bun uToroBoro KOHTpOJIS: DKk3amMeH

AHHOTaNuA padoyeil NPOrpaMMbl JUCHUIIIMHBI

«Mmunepasorus u kpucraaiorpapus» (b1.B.09)
1. llenb OUCHUIUIMHBI - COCTOUT B TPUOOPETCHHH CTYASHTAMH 3HAaHUH 00 OCHOBHBIX
MOHATHAX KpHUCTALUIOTpaduu, KPUCTAIIOXUMUU, MUHEPAJIOTUN U TeTporpaduul i MOHUMaHUs
B3aNUMOCBA3U BHYTpGHHeI‘O CTpOGHI/IH TBep,Z[OFO TCJIa C €Iro (bHSHKO-XPIMH‘-I@CKI/IMI/I CBOﬁCTBaMH JUJIS
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YIpaBJIEHUS CTPYKTYPOU U Ka4ECTBOM TEXHUUECKUX MAaTEPHAIIOB.

2. B pesynprare HW3y4eHUs IUCUUIUIMHBI OOy4aloOmMiics MO Mporpamme OakaiaBpHuara
JIOJIXKEH:

OO6nanark CAeIyIOMIMMEI KOMITCTCHIIASMH:

-TOTOBHOCTBIO HCIIOJIb30BaTh COBPEMEHHBIE 3HAHUSA O KPUCTAIUIOXMMHUYECKOM CTPOECHHHU
BEIIIECTBA JIJIs IOHMMAaHUS OKPY)KAIOIIero Mupa u sisjienuit nprupo sl (OI1K-2);

-CIIOCOOHOCTBIO UCIOJIB30BATh 3HAHHUSA O CTPOCHUH BEIECTBA, MPUPOJIC XUMHUECKON CBSI3U
B Pa3IMYHbIX KJIACCaX COCAMHEHUH JIJIsi IOHUMaHUs uX (pu3uko-xumuueckux cBoiicts (OITK-3);

-CIIOCOOHOCTBIO MTPOBOIUTH KPUCTAIUIOXUMHUYECKUN aHATHN3 ChIPbs, MAaTEPHAJIOB U TOTOBOU
MPOYKIMH, OCYILIECTBIIATH OLIEHKY pe3yinbraToB aHanuza (ITK-10);

-CIIOCOOHOCTBIO IUIAaHUPOBATH U IIPOBOAUTH KpucTajuiorpapuieckoe,
KPUCTAIFIOXMMUYECKOE M MUHEPAJIOrH4YE€CKOe U3yUEHHE, IPOBOJUTh 00pabOTKYy €ro pe3ysibTaros,
NPUMEHSATh METOIbI KOMITbIoTepHOTO MoaenupoBanus ([1K-16);

- TOTOBHOCTb MHCIOJIb30BaTh 3HAHUS KPUCTANIOXUMUYECKUX CBOMCTB COEIUHEHHH U
MaTepHaIOB Ha MX OCHOBE JUIs pelieHus 3a1a4 podeccuonanbroi aestenproct ([TK-18).

3name:

-OCHOBHBIE 3aKOHBbl M TNOHATUSA KpHUcTaulorpaduy, KPUCTAIUIOXMMHH, MHUHEpPAJIOTHH U
nerporpapuun

-OCHOBHBIE TIOJIOKEHUSI CTPOEHUS KPHUCTAUIMYECKMX TBEPIBIX TeN: KpUCTAIIMYECKas
CTPYKTYypa BEIleCTBa, MPOCTPAHCTBEHHbIE IPYIIBI CUMMETPUHU, OCHOBHBIE THUIIBI KPUCTAJUIMYECKUX
CTPYKTYp, B3aUMOCBSI3b KPUCTAININYECKON CTPYKTYPHI U (PU3UKO-XUMUYECKUX CBOMCTB;

-00111e MPUHIMIIBI K1accu(PpUKaluy U OMHUCaHUs KPUCTAJUTMUECKUX CTPYKTYP

-OCHOBHBIE KpHCTAUIOTpadUyecKue U KPUCTALIOXUMUYECKHE METObl HCCIEI0BaHUS
KPUCTAJITMYECKUX TBEPJBIX TE;

Ymemy:

-OIPENENATh U ONUCHIBATh OCHOBHBIE CTPYKTYPHBIE THIbI (YUCIO (POPMYJBHBIX €IUHMIL,
KOOpAMHAIIMOHHBIE YHCIIa, KOOPIUHALMOHHBIE MHOTOTPAHHUKH, HAJIMYKE IJIOTHEUIINX YIIaKOBOK),
pelars THUIOBBIE 3aJa4d IO OIPEICIICHUIO KaTerOPUM, CHHIOHHH, THUITy LEHTPUPOBAHUS
KPHUCTAJUIMYECKON PEIIETKH;

-yCTaHABIMBAaTh B3aUMOCBSA3b MEXKJAYy KPUCTAJUIMUECKOW CTPYKTYpoH U (PU3HKO-
XMUMHYECKHMH CBOMCTBaMU;

-MCIOJb3ysd 3HAHMS OCHOBHBIX JUAarHOCTHMYECKHUX CBOWCTB MHUHEPAIOB U TOPHBIX MOPOL
IIPOBOJUTH UX ONMCAHUE;

-MCII0JIb30BaTh COBpeMeHHble VHTepHeT-pecypchl, TeMaTHueckue 0a3bl JaHHBIX U
MOJECIUPOBAHNE B MPHUKIAJHBIX I[porpaMmax Julsl COCTAaBJICHHsS OINHCAaHUSA  3aJaHHOTO
KPUCTAJIJIMYECKOIO BELIECTBA.

Braoemy:

-METOJIMKOH omnrcaHust MOP(OJIOruu KpUCTAIUINYECKUX TBEPABIX TE;

-METOJIMKOH onpeaeneHus GopMyil CHMMETPUHN KPUCTAIUINYECKUX MHOTOTPAaHHUKOB;

-METOJUKON KPUCTAUIOXMMHYECKOIO OINMCAHUSA OCHOBHBIX THIIOB KPUCTAJUIMUECKUX
CTPYKTYDP,

-HaBbIKAMH UJCHTU(UKAIIMH BELIECTBA IO JAHHBIM KaUeCTBEHHOTO PEHTTeHO(a30BOro
aHaJIn3a;

-METOJUKOM ONPENIEJICHNs U ONMCAHUS OCHOBHBIX MUHEPAJIOB U TOPHBIX NOPOJ 110
JUArHOCTUYECKUM ITPU3HAKAM.

3. Kpartkoe conepxaHue TUCIUITITUHbI

Beenenne. CopnepkaHue, 3aJaud ¥ B3aUMOCBSI3b C  JAPYTMMH  JUCUUIUIMHAMU
CIELIMAIBHOCTH.

OcHoBbl kpuctayutorpapuu. Kpucramiuueckas CTPYKTypa U CHUMMETPHsI KpPUCTAJUIOB.
CummeTpusi Kak MPUHIMI KJIACCU(PUKALMU KPUCTAIJIMYECKUX TBEPAbIX TeJ, MOHATHE 00
M30TPOIIHBIX M AHU3OTPONHBIX  KpUCTaJIax. OcHoBHBIE  CBOIICTBA  KPHUCTaJUIOB:
aHM30TPONUS/M30TPONHSL, OJHOPOAHOCTb, CIIOCOOHOCTb OTPAHATHCA, CHUMMETPHUS. DJIEMEHTHI
CUMMETpUHM KoHe4yHbIX ¢uryp. dopmyna cummerpuu. I[loHSATHS KaTeropuu, CHUHTOHHUHU, BHJ
CUMMETpUU. MexayHapoaHas CUMBOJIMKA U TEOPEMBI ClOKeHus. 32 Buga cumMerpuu. IIpasuna
KpUCTaIorpaguueckoil YCTAaHOBKM KpPUCTAJUIOB, CTepeorpaduyeckue MPOEKIHUH 3JIEMEHTOB
CUMMETPUHM M MPOEKIMHM TpaHell KpucramwioB. DOpMBl HACAIBHBIX KPHUCTALUIOB: IPOCTBIE H
KOMOMHHUPOBaHHbIE (POPMBI OrpaHeHHs1, POCThie (POPMBI OTPAHEHHS HU3ILICH, CpeHEH U BBICIICH
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KaTeropui, NpoeKUUH rpaHeld. PeanpHble KpUCTaIBl: OCHOBHBIE METOJbl BBIPAILIMBAHUS
KPHUCTAJJIOB U3 PACTBOPOB M PACILUIABOB, (POPMBI peabHBIX KPHUCTAIIIOB.

OCHOBBI  KPUCTAJUIOXMMMH. OJEMEHTHl IMPOCTPAHCTBEHHOW pewmeTku. TpaHciauus.
OneMEeHTbl  CUMMETPUM  KPUCTAJUIMUECKUX  PEIIETOK.  JJeMeHTapHass  siuedika.  Tumbl
TPAHCIALMOHHBIX pelieTok. 14 tunos peuietok bpass. IIpocTpancTBeHHbIE TpyIIIEI 10 DENOPOBY.
230 npoctpaHcTBeHHBIX Trpynn. OCHOBHbBIE CTPYKTypHble TUIbl. ONucaHUE KPUCTAIMYECKUX
CTPYKTYp: 4HCIO (OPMYJIBHBIX E€IWHULl M CTEXHOMETpudeckas (opMyna COCTUHEHUS,
KOOPJIMHAIIMOHHOE YHCJIO, KOOPAWHAIMOHHBIM MHOTOIPAaHHUK, PEHTTEHOBCKAas IJIOTHOCTb,
IUIOTHEHIINE YIAaKOBKU M 3allOJHEHHOCTb IyCTOT, MPOEKIMs Ha 0a30BYyI0 IIOCKOCTh. OnucaHue
CTPYKTYPHBIX THIIOB MPOCTBIX BEIIECTB (MeaW, Maraus, rpadura, anmaza u 7Ip.), OMHAPHBIX
coequaenuii Tuna AX, AXn (ramura, ¢uroopura, pyTuia U Ap.), CIOKHOOKCHIHBIX COCTUHEHUN
(mmuHeM, TepoBCKUTa W 1p.). Kpucrammoxummueckass kinaccuukanus cuimkatoB. [loHsTus
M30MOPOH3M U TOTUMOP(PU3M KPUCTATUTMIECKUX TBEPIBIX Tesl. TBepAble pacTBOPHI U YCIOBUS MX
oOpazoBanusi. OOIIMEe TPEACTABICHUS O PEHTTEHOBCKMX METOJAaX aHalii3a, KaueCTBEHHOM
peHTreHoa3oBOM aHadu3e, HAEHTU(UKALKs BellecTBa MO JAHHBIM PEHTreHo(pa30BOT0 METOJa
aHaIu3a.

CoBpemeHHbIE TemMaTHueckue 0a3bl JaHHBIX MO KpHcTauiorpaduu, KpUCTAUIOXUMUU U
MUHEpAJIOTUM W TPUKIAJAHbIE KOMIBIOTEPHbIE MPOTrpaMMbl JIi OMMCAHUSA KPUCTAIIIMUYECKUX
TBepAbIX Tei. OcHOBBI MMHepanorun u nerporpaduu. OOmmMe CcBeJeHHs O MHUHepajax:
KJIacCU(pUKausi MHHEpPAIOB MO XUMHYECKOMY COCTaBy M OCHOBHbBIE MPEJICTaBUTENN Pa3HbIX
KJIaCCOB, JIMAarHOCTHYECKHE CBOWCTBA MUHEPAJIOB (F€HE3UC, MOP(QOJIOTHs, XUMUYECKUH COCTaB,
L[BET, LIBET YepThl, OJE€CK, TBEPIOCTb, CIIAHHOCTb, IPO3PAYHOCTH, IUNIOTHOCTH Uap.). OnpeneneHue
MUHEpAJIOB MO HUX (U3UKO-MEXaHWYECKUM cBOHCTBaM. OOIIMe CBEAEHHS O TOPHBIX MOPOJAX:
CHUCTeMAaTHKa TOPHBIX IMOPOJ MO TIEHE3UCy. OMHCAHWE MPEACTABUTENEH pa3HBIX TUIIOB TOPHBIX
MOPOJ, OCHOBHBIE XapaKTEPUCTUKH TOPHBIX MOPOA (T€HE3UC, MUHEPAJbHBIM COCTaB, CTPYKTYpa,
TEKCTypa, TBEPJIOCTh, IJIOTHOCTh TOPHBIX Mopox). OnpeneneHue ropHsIX MOpoJ MO UX (PU3MKO-
MEXaHUYECKUM CBOMCTBAM.

4. O6beM y4eOHOW TUCIIMTUTMHBI

Bunx yaeOHol paboThl B 3a4eTHHIX | B akamemMuuyeckux
eMHALIAX yacax
OO0mmas TpyI0eMKOCTh TUCITUTITHHBI 3 108
1o yueOHOMY IUIaHy
AyIUTOpHBIC 3aHATHSA: 1,33 48
Jlexuunu (Jlek) 0,44 16
[IpakTrueckue 3aHATHS 0,44 16
Jlabopatopus (JIab) 0,44 16
CamocrostensHas pabora (CP): 1,67 59,8
CaMocToATenbHOE U3YUCHHUE Pa3/IeIoB Kypca 1,67 59,8
KoHTtakTHas caMocTosITeIbHAs paboTa 0,2

Bujg ntorosoro KOHTPOJIA: 3a4CT - -

Bun yue6Hoit paboThl B 3a4eTHBIX | B acTpoHOM.
eIMHULaxX qacax
OO1ast Tpy10€MKOCTh AUCIUITUHBI 3 81
1o yyeOHOMY IIaHy
AyIUTOpHBIE 3aHATUA: 1,33 36
Jlexiuu (JIek) 0,44 12
[IpakTuueckue 3aHATUS 0,44 12
JlaGopatopus (J1ab) 0,44 12
CamocrosarensHas pabora (CP): 1,67 44,85
CaMOCTOATENBHOE N3YUEHHUE Pa3/IeIOB Kypca 1,67 44,85
KonTakTHas camocTosiTeNbHast pabora 0,15

Bug utorosoro KOHTPOJIA: 3a4CT - -

AHHOTaN U padoyeil MPOrpaMmMbl JUCHUILIHHBI
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«ITpoexTHpOBaHMe AeTajleil MAIIMH U aNAPATOB B TEXHOJIOTHHU 3aIUTHI OT KOPPO3HI
(b1.B.10)
1.1lenm m 3aga4M JUCHUTUTUHBL

[enp MUCIUIUIMHBI - HAYYUTh CTYJEHTOB TBOPYECKOMY MOAXOIY K BBIIIOJHECHHIO
WH)XCHEPHBIX PpPACUYETOB HA MPOYHOCThb, IKECTKOCTh W YCTOWYHMBOCTH 3SJIEMEHTOB
KOHCTPYKLIHM, IeTaJed 1 y3J0B MallvH U allaparos.

OCHOBHBIMH 33J]a4aMU TUCHHUIUIAHBI, PEHIEHUE KOTOPBIX 00ECIEeUnBaET JOCTIKCHUE
LIEJIH, SIBJIISAIOTCA:

-M3y4YEHUE TUTTOBBIX AIEMEHTOB KOHCTPYKIII XHMHUYECKOTO 000pYyIOBaHUS;

-OCBOEHHUE OCHOB METOJUKH MPOEKTUPOBAHUS;

-o0ecrieyeHne HEOOXOTUMON TEXHHUYECKOW HHGOpManuend Ui BOCHPHUSTHS CTyICHTaMHU
psaa MocienyromuX JUCIUIUINH.

TpeboBanwus K pe3yibTaTaM OCBOCHUS AUCIHHUILTIHBI

N3yuenne kypca «lIpuxiagHas MexaHHKa» CHOCOOCTBYET NPHUOOPETEHHUIO CIIETYIOIINX
KOMITETEHIIH: -ClIOCOOHOCTh ~ HaJaXMBaTh, HACTpauBaTb W  OCYLIECTBIISTH IPOBEPKY
obopynoBanus u nporpammHbIx cpezcts (ITK-6);

-CIOCOOHOCTh aHAJTU3UPOBATh TEXHUYECKYIO TOKYMEHTAIINIO, 1010MpaTh 000py10BaHuE,
TOTOBUTD 3asBKU Ha MPHOOpeTeHne 1 peMoHT obopynoBanus (I1K-9).

2.B pe3ynbTare n3ydyeHus AUCUUILIMHBI 00yUYaroUIuiics o mporpaMMme OakaiaBpuaTa
TOJKEH 3HAMY.

-KOHCTPYKIIMH, TUIAXKH U KPUTEPUU PabOTOCTIOCOOHOCTH JAeTaliel MalluH, COOPOYHBIX
eauHUI (Y3JI0B) U arperaTos;

-OCHOBBI TEOPUHU COBMECTHOM pabOThI M METO/IbI pacyeTa JieTajiel U y3JI0B MallliH U
anmnapaToB XUMUYECKOH TEXHOJIOTHH;

ymemn:

-BBINIOJIHATD U YATATh TEXHUYECKUE CXEMBbI, UEPTEXKH U 3CKU3bI IeTallel, y3JI0B U arperaTton
MaIlliH, COOPOYHBIX YEPTEKEH M UepPTEKH 0OIIETO BUIA;

-IIPOU3BOJUTE PACUETHI IO OCHOBHBIM KPUTEPUAM paOOTOCIIOCOOHOCTH M KOHCTPYHUPOBAHUS
JleTajJey MaIllnH;

-IIPOU3BOJUTE PACUETHI U KOHCTPYMPOBAHUE A€TasIell MALIMH U MEXAaHU3MOB C YUETOM
IIPOU3BO/ICTBEHHOMN TEXHOJIOTUU U HKCILTyaTalluH;

enadems.

-HaBbIKAMHU KOHCTPYUPOBAHUS M TEXHUYECKOTO TBOPUYECTBA;

-IpaBUJIaMH IOCTPOEHUS TEXHUYECKUX CXEM U YepTexeil;

-OCHOBHBIMH METOJAaMHU pacyeTa v MPOCKTUPOBAHUS MEXaHUYECKUX Y3JIOB U JIEMEHTOB
TEXHUKH.

3.Kparkoe conepxaHue AUCHUIUINHBL

Monayns 1. «Pacuer XUMHYECKOIrO amnmapaTta € MEXaHHYECKUM IepeMeEIINBAIOLIIM
YCTPOMCTBOM.

Ilo Bcem 3Tamam KypcoBOIro MpoekTa ohopMIIeTcsl eAuHas MOsICHUTENbHas 3anucka. B
MOSICHUTEIIbHYIO 3aIIUCKY BKJIIOYAIOTCS IPOEKTHBIE U ITPOBEPOYHBIE PACUETHI TUIIOBBIX 3JIEMEHTOB B
COOTBETCTBUH C ACUCTBYIOIIMMHU MeToaukaMu. [TpousBoautcs:

1) BBIOOP KOHCTPYKLIMOHHBIX MaT€pPHaJIOB;

2) pacyeT OCHOBHBIX N'€OMETPUYECKHUX Pa3MEPOB alIapara;

3) pacueT TONIIMH CTEHOK annapara 1 pyoaiku;

4) mo16op NpUBOJIA;

5) pacueT (aHIEeBOr0 COEAMHEHUS KPBILIKU C KOPIYCOM armnapara;

6) pacueT BaJla MEIIAIIKA Ha BUOPOYCTOWYMBOCTD U MPOYHOCTB;

7) moa0op u pacuet My(ThI;

8) moa0op M pacueT yIjIOTHEHUSL.

Monyns 2. «Heprex oO11ero Buia anmaparay.

BeimonHsercs ueprexk oOIIero BHja amnmapaTa ¢ BHJAAMH, pa3pe3aMH, CEUEHUSIMH U
BBIHOCHBIMHU 3JIEMEHTaMHM, JAIONIMMU MOJHOE IpeACTaBiIeHHEe 00 ero ycTpoHCTBE M MpPUHIIMIE
paboTbl. UepTex ob1iero Buaa anmapaTa CoJIepiKuT:

1.M300pakenue anmnaparta (BU/Abl, pa3pe3bl, CEUCHHsI, BRIHOCHbIE SJIEMEHTHI), COJIepKaIie

OKOHYATEJIbHbIE KOHCTPYKTHUBHBIE PEILICHUS.

2.OCHOBHBIE pa3MepBbl.
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3.Pacnionoxenue MTYLEPOB, JIHOKA, ONOP anmnapara.

4.Tabnuiry Ha3HAYCHUS MITYIIEPOB B anmapare.

5. TexHHUECKYIO0 XapaKTepUCTUKY M TEXHUYECKHUE TPEOOBAaHUS K HEMY.
Ha BTOpOM mHCTE BBINOJIHAIOTCS YEPTEKU COOPOUHBIX €IMHULl U JeTaned. Yeprexu

BBITIOJTHSIOTCS Ha JiucTax popmara Al.

KypcoBoii npoekT sBiseTcs caMOCTOSITENbHOU pabOTOM CTy/IEeHTa, KOTOPHIN HECET MOJHYIO
opopmiieHHE uYepTekeh) u
CBOECBPEMEHHOCTh BBINIOJIHEHHSI BCEX ASTamoB pabot. IlpenongaBarens — pPyKOBOIUTENH IMPOEKTA
HampasisieT paboTy CTyAEHTa, KOHCYJIBTUPYET IO HESICHBIM BOIIPOCaM, OMpEAEIsieT CTEIeHb

OTBETCTBEHHOCTh 3a €€ KadyecTBO (MPaBUJIBHOCTh pPacyeToB,

3aBCPHICHHOCTH OTACJIbHBIX 3TAIIOB IMPOCKTUPOBAHMA.

OO0beM yueOHON JUCIIUILTAHBI B 3auernbix | B akanem.
SIMHUTIAX gacax
OO0mmast TpyI0eMKOCTh JUCIUTLINHBI TI0 Y4COHOMY TUIaHY 3,0 108
AyIUTOpHBIC 3aHATHUSA: 0,44 16
Jlexuuu (JI) - -
[IpaxTueckue 3anstus (113) 0,44 16
CamocrosrensHas padora (CP): 2,56 91,8
CaMocTosTeTpHOE U3YUEHHUE Pa3/IeioB Kypca 91,8
KonTakTHast camocTosiTenbHast pabora 0,2
Bun xoHTposs: 3aueT / 3x3aMeH Kypcosoit
MPOEKT/
3auer c
OLICHKOM
B 3auernmix | B actpoH.
eIMHUIIAX qacax
OO0mas TpyI0eMKOCTh IUCIUTUIMHEI 10 YIeOHOMY TUIaHY 3,0 81
AyIUTOpHBIC 3aHATHSA: 0,44 12
Jlexuuu (JI) - -
[Tpaktuueckue 3ausatus (I113) 0,44 12
CamocrostensHas pabora (CP): 2,56 68,85
CamocTrosTenpHOE H3yUeHHe pa3/IeioB Kypca 68,85
KonTtakTHas camocTosTeNnbHas paboTa 0,15
By koHTpOIS: 3a4eT / 3K3aMeH KypcoBoit
MPOEKT/
3ayer c
OLICHKOM

AHHOTANUA padoyeil MPOrpaMMbl THCHUUILIHHBI
«JlabopaTopHbie padoThl M0 GU3NMYECKOH XMMUKN KOPPO3UOHHBIX mpoueccoB» (b1.B.11)

1. llenu u 3aa9u JUCHMILUIMHBI

HGJ'IL JAUCHUIINIMHBI — O3HAKOMUTb MW PACKPBITH BO3MOXHOCTH OCHOBHBIX 0a30BBIX

AKCMEPUMEHTATIBHBIX METOI0B (PU3MUECKON XMMHH, HAYUYUTh CTY/IEHTA BHJIETh OOIACTH U MPEIeNbl
MIPUMEHEHHSI 3TUX METOJIOB UCCIIEIOBAHMS, YeTKO MOHUMATh X MPUHIUIHAIEHBIE BO3MOXXHOCTU U
OTpPaHUYEHUS MPU PEIICHUN KOHKPETHBIX IKCTIEPUMEHTAIBHBIX 3a/1a4.

3amaun M3Y4eHHs] TUCIUIUIMHBI CBOJATCS K (OPMUPOBAHUIO y CTyAEHTa TBOPYECKOTO
MOAX0Jla K PAa3BUTUIO HABBIKOB (PH3MKO-XUMUYECKOTO HCCIENOBaHUS, TPAMOTHOM IOCTaHOBKE
1abopaToOpHOTO HCCIIEOBAaHUS W HAXOXKICHHUIO MyTeH ero peaiu3alud, aHalu3a U 0000IIeHUS
MOJTy4E€HHBIX IKCIIEPUMEHTATbHBIX PE3yIbTaTOB.

2. B pesynbpTare m3ydeHus kypca «JlabopaTopHbI MPakTUKyM MO (DU3HUECKONH XUMHM»
CTYICHT JIOJIKEH:

O6nanate ciaenyromuMe npodeccuoHanbHpIMU KoMmeTeHusamu (11K):

-CIOCOOHOCTHIO MPOBOJUTH CTAaHAAPTHBIC M CEPTU(DUKANMOHHBIC HCIBITAHHUS MaTepUasoB,
U3Jeui ¥ TexHoJornueckux nporeccos (ITK-17);

-CIIOCOOHOCTBIO HCIIOJIH30BATh 3HAHHE CBOWCTB XMMHUYECKHUX JJIEMEHTOB, COCTUHEHHHA W
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MaTepHaJIOB Ha MX OCHOBE JJIs pelIeHus 3a1a4 npogdeccuonansHoi nesrensHoctr (I1K-18);

-TOTOBHOCTBIO HCIIOJIB30BAaTh 3HAHHUS OCHOBHBIX (H3UYECKUX TEOPHHA IS PpEIIeHHs
BO3HUKAIOMINX (U3NYECKUX 33/1a4, CAMOCTOSTEILHOTO NMPHOOpPETeHUsT (PU3MUYECKUX 3HAHUH, IS
MOHMMAHUS MPUHIUIIOB PabOThl IPUOOPOB M YCTPOWCTB, B TOM YHCIIE BBIXOJSIIMX 3a IMPEICIbI
KOMIIETCHTHOCTH KOHKpeTHOro HanpasieHus (ITK-19).

3uams:

-IIPUHIMITBL PAa0OTHI U CXEMBI HCIIOJB3YyEMbIX H3MEPUTEIBHBIX YCTAHOBOK; -BO3MOKHOCTH
METO/IOB CHEKTPOXMMHM JJIsi IPOBEICHUS KAYeCTBEHHOIO M KOJUYECTBEHHOIO aHaIM3a
XUMHMUYECKUX CUCTEM, ONPEEICHUS TEPMOINHAMUYECKUX CBOMCTB XUMUYECKUX BELIECTB;

-KOHAYKTOMETPUYECKHI u MNOTEHLIMOMETPUUECKUA METO/Ibl HaX0XJACHUS
TEPMOJIMHAMUYECKUX XapaKTEPUCTUK JIEKTPOJIUTOB (aKTUBHOCTEN U KOA((PUIIMEHTOB aKTUBHOCTH,
KOHCTaHTbI AUCCOLUAINH, TEPMOJUHAMUUECKUX XapaKTEPUCTHK PEAKIIIN);

-(U3UKO-XMMHUYECKHE METOJbI MCCIEeNOBAaHMA U aHaimn3a (Pa3oBBIX PaBHOBECHI B OIHO- W
MHOTOKOMIIOHEHTHBIX CUCTEMAaX, yTHU NMOCTPOEHUs (a30BBIX AUArPAMM COCTOSHUS;

-3KCIIEPUMEHTAJIbHBIE METOJbl H3YYEHUsI KHUHETUKHM XUMHUYECKHUX peakUui, CrocoObl
OIIpEENEHUsI KOHCTAHT CKOPOCTEH U MOPAIKA XUMUYECKUX PEAKIIHI.

-KaJIOPUMETPUYECKHE METO/Ibl ONIPEAETICHUS TEIUIOEMKOCTH, TETIOBBIX A3PPEKTOB U APYrUX
TEPMOXUMHUYECKHX CBOMCTB U3y4aeMbIX OOBEKTOB.

Ymemy:

-IIPUMEHATh TEOPETUYECKHE 3HAHMSI M  OKCIEPUMEHTaJbHbIE METOAbl  HCCIEI0BaHUS
¢bu3nyecKoil XuMUU IpU pelieHnH NMPoPeccCHOHaNbHbIX 33/1a4;

-chopMynupoBaTh MpoOsieMy W O0OOCHOBaTh BBIOOP  OSKCIEPUMEHTAIBHOTO  METOJa
UCCIIeIOBaHUS, TIOCTAaBUTh LIENU U 331a4d M1 HAMETUTh IYTH UX JOCTHKEHHUS,

-IIPOBECTH MaTEMaTHYECKYI0 00pabOTKy 3KCIEpUMEHTAIbHBIX JAHHBIX Ha 0a3e TEOpPeTUYECKUX
3HaHUN N0 PU3NYECKON XUMUU;

-IIPEJICTABIIATh JAHHBIC JAOOPATOPHOTO HCCIIECNOBaHUSA B Tpaduueckoi ¢opmMe W Ha OCHOBE
MOJIy4YE€HHBIX 3aBUCUMOCTEH OINpeiesTh COOTBETCTBYIONINE TEPMOINHAMUYECKHE U KUHETUYECKUE
XapaKTePUCTUKN XUMUYECKOU CUCTEMBI U XUMUYECKOTO MPOIIecca;

-MPOBOJIUTh AHAJUM3 W KPUTUYECKU OLEHUBATH IOJYYEHHBIE SKCIIEPUMEHTAJbHbIE TaHHbIC,
000011aTh 1 1e7aTh 000CHOBAHHBIC BBIBOJIBI Ha 06a3€ MPOBEIEHHBIX OIBITOB.

Bnaoemy:

-KOMILJIEKCOM COBPEMEHHBIX SKCIIEPUMEHTAIBHBIX METOJOB (PU3NYECKOM XUMUU IJISl pPelleHus
KOHKPETHBIX HCCIIEI0BAaTEIbCKUX 33/1a4;

-3KCIIEPUMEHTAIILHBIMH METOJIaMU HCCIIEIOBAHUSI COCTOSIHMSI XMMHUYECKOTO paBHOBECHS U
KMHETUKH XMMHYECKOIo Ipolecca.

-pueMaMu  00pabOTKU TMOJIYYEHHBIX OMbBITHBIX JAaHHBIX JUIS BBISBICHUS M YCTaHOBJICHUS
B3aUMOCBS3€H MEXAy TEepPMOJMHAMUYECKMMH CBOMCTBAMM U (U3WYECKUMHU MapaMeTpamu
mpolecca;

-3HAHUSIMU OCHOBHBIX 3aKOHOB (U3WYECKON XMMHH Ui COJIEP>KaTeNbHON HHTEpHpeTarun
MOJIy4YE€HHBIX KCIIEPUMEHTAIbHBIX PE3yJIbTaTOB.

3. Kpatkoe conepskanue IuCIUTUIMHBI

[Ipumenenne MeToAOB  (PU3MKO-XMMHUYECKOTO  HCCIENOBaHUSA Ui OMNpEeJICHUS
TEPMOJIMHAMUYECKUX U KHHETHUECKUX XapaKTePUCTUK XUMHUECKUX CHCTEM.

CrekTpoXuMUYecKie MeETOJbl  HcclefoBaHusa. KauecTBeHHBIM  aHanU3  BellecTBa
(ompeneneHre MEXbAIACPHBIX PACCTOSIHUH, MOMEHTOB HHEpUMH Mouekyn). OrmpeneneHue
KOJIMYECTBEHHBIX ~ XapaKTepUCTHK (CTENEHM JUCCOLMALMUM M  KOHCTaHThl  JUCCOLMALUU
IEKTPOJIUTOB, TEINIOEMKOCTH BEIIECTBA).

ONeKTpOXUMHYECKHE MeToAbl nuccienoBanus. Konnykromerpus. OnpeneneHne KOHCTaHTBI
JMCCOIMALIMYU CJIa00T0 3JIEKTPOJIUTA, CTENEHN JUCCOLMALNY, HIIEKTPUYECKON MPOBOJMMOCTH IpHU
0eCKOHEUHOM pa30aBICHUM KOHAYKTOMeTpuueckuM MetojioM. [loteHnmomerpus. Omnpenenenue
TEPMOJIMHAMMYECKMX XapaKTEPUCTUK XUMHUYECKOM peakiuy H3ydyeHHe BIUSHHUS J00aBOK Ha
MOTEHLIMAJ DJIEKTPOJA.

@da30Bo€ paBHOBECHE B OJHOKOMIIOHEHTHBIX cHCTeMax. (DHU3MKO-XUMUYECKHI aHaIu3.
N3ydyeHne 3aBUCMMOCTH CBOMCTB cHCTEMBI OT €€ cocraBa. Kpusble oxnaxaenus. OnpeneneHue
cocTaBa 3BTEKTHYECKOH cmecu. IlocTpoeHue auarpaMm KHUIEHUS U JAMarpamMMm IUIaBKOCTH IS
O6uHapHbIX cucTeM. OrpaHUYeHHast pACTBOPUMOCTb B TPEXKOMIIOHEHTHBIX CUCTEMaX.

Xumnueckoe paBHoBecue. OmpeneneHne KOHCTAHThI XHMHYECKOTO pPaBHOBECUS U
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TEIUIOBOTO 3P PeKTa XUMUIECKON peaklliy Ha MPUMEPE PEAKIIHI Pa3I0KECHHSI.
Tepmoxumus. Kanopumerpus. Onpezenenne TemIoEMKOCTH BEIIECTB KAIOPUMETPUUECKUM

METOJIOM.
O0beM yueOHOU TUCITUTUTHHBI
B 3a4eTHBIX
B aKaJieM. 4acax

eIMHHIIAX
OO0mmast TpyI0eMKOCTh JUCHHUILUINHBI 0 ydeOHOMY miany | 3,0 108
AyIUTOPHBIC 3aHATHS: 0,89 32
JlaGopaTopus 0,89 32
CamocrosrenbHas pabora (CP): 2,11 75,8
CamocrosiTenpHOE U3yYeHUE pa3/IeioB Kypca 75,8
KonTakTHas camocTosiTenbHast pabora 0,2
Bu koHTpOIIS: 3a4eT / SK3aMeH — 3a4yer

B 3a4E€THBIX

B actpon. gacax

eIMHHIIAX
OOm1ast TPYI0EMKOCTh AUCIUILIMHEI 110 yaeOHOMY uiany | 3,0 81
AyIUTOpPHBIC 3aHATHS: 0,89 24
JlabopaTopus 0,89 24
CamocrositenpHas padora (CP): 2,11 56,85
CaMocTosTeIpHOE U3YUEHHUE Pa3/IeioB Kypca 56,85
KonTakTHas camocTosiTennsHast pabora 0,2
Bun xoHTpoIIs: 3aueT / 3Kx3aMeH — 3a4yeT

AHHOTaNUA padoyeil MPOrpaMmMbl U CHUIIMHbBI
«HCTpYyMEHTAJIbHbIE METO/IbI XMMUY€CKOr0 AHAJIN3a B TEXHOJIOTHH 3A1IUTHI OT
koppo3un» (b1.B.12)

1.1lenn n 3a1a4u JUCHUTIIIMHEI
Henp npucuuruivHel: npuoOpeTeHHe oOydaloIMMUCA 3HAHMA 10 OCHOBHBIM  TpyInmam
WHCTPYMECHTAIBHBIX ((U3MKO-XUMHYECKUX) METOJOB XuMmHuueckoro aHanmsa (MMXA), nauboinee
HIMPOKO MPUMEHSEMBIX B POMBIIIICHHOCTH U UCCIIEOBATENBCKON padoTe, a TakkKe KOMIIETSHIINH,
HEOOXOIMMBIX XHMHUKaM-TEXHOJOraM BCEX CIEHUANBbHOCTEH [UIsl pellieHus KOHKPETHBIX 3ajau
XUMHUYECKOTO aHAIN3a.

2. B pe3ynbrare 0CBOCHHS IUCHUIUIMHBI O0yYaroIIHIiCs JOKEH:
OBJIAJIETh CJIEAYIOIINMHU KOMIIETCHLIUSIMMU:
- CMOCOOHOCTBIO MPOBOAUTH AHATIU3 CHIPbS, MATEPUAIOB U TOTOBOM MPOJYKIIMH, OCYIIECTBIISTH
oleHKY pe3ynbraToB anagm3a (I1K-10);
- CHOCOOHOCTBIO IJIAHUPOBaTh M TPOBOAUTH (PU3MUECKHE U XUMHYECKHE OSKCIIEPUMEHTHI,
MPOBOJUTH 00pabOTKYy pe3yabTaTOB U OILIEHWBATh IMOTPEUIHOCTH, BBIIBUTATh TUIIOTE3bl U H
YCTaHABJIMBATh TPAHULBI UX HPUMEHEHUs, MPUMEHATh METOJbl MATEeMaTHUYECKOro aHaiau3a Hu
MO/JICTUPOBAHHUSI, TEOPETUYECKOTO U IKCIIEpUMEHTaIbHOTO ucciaenoBanus (ITK-16);

- TOTOBHOCTBIO MIPOBOJNTH CTaHAAPTHBIC U CePTU(DUIIMPOBAHHBIE UCTIBITAHUS MaTepUasoB,
U3JIeMi U TexHooTnueckux mpoieccos (ITK-17);
3nameo:
— TEOPETUYECKHE OCHOBBI MeTOJ10B UMXA;
- mporiecchl GOPMUPOBAHUS AHATUTUYECKOTO CUTHANa B pa3anuHbix UMXA;
— paccMOTpeHHe MPUHIIMIIOB U3MEPEHHH B CTaHAAPTHBIX MPUOOpax;
— ocHOBbI MeTposiorun UMXA B cooTBerctBUM ¢ pekoMeHaanusamu MIOITAK.—
Ymemy:
- TNpPUMEHATh NPHOOPETEHHBIE TEOPETUUYECKHWE 3HAHWS W  MPAKTUYECKHEe HaBBIKA B
npodecCHOHANBHOM IeATENBHOCTH 7Sl PEIICHHS] KOHKPETHBIX XUMUKO-aHATUTUYECKUX 33]1a4;
Braoemy:
- metojoiorueit UMXA, mupoko UCIOIb3YEMbIX B COBPEMEHHON aHATUTUYECKOM MPAKTUKE;

- CUCTeMOM 135160pa METOJa KAa4CCTBCHHOI'O M KOJIMYCCTBCHHOI'O XMMHYCCKOI'O aHallk3a, OI_ICHKOI\/'I
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BO3MOYHOCTEN METO/A aHAIN3a;
- OCHOBHBIMH CIOCOOAMH  METpPOJIOTUYECKOH 00pabOTKM pe3yabTaToB  KOJUYECTBEHHOTO
XMMHMUYECKOTO aHaJIu3a.

3. CoaepxaHue TUCHUTUTMHBI
Oo6mas xapakrepuctuka UMXA. OCHOBHbIE MCTOYHMKH MOTPEHIHOCTEH PE3yJbTaTOB aHAIU3a U
ciocoObl ux oueHku. OIneHka mpenena oOHapyXKeHUs ¢ HcHojb3oBaHueM ¢Gopmynbsl Kaiizepa u
CTaHJAPTHOI'O OTKJIIOHEHUS MMHHUMaJbHOro nerektupyemoro curhana no MIOITAK. Jlunelnbiit
JMarna3oH  ompejenseMblx  KoHueHTpauuid. CranpapTtHble o0pa3sl  coctaBa. OCHOBHbIE
AHAJIMTUKOMETPOJIOTMYECKUE XapaKTEPUCTUKH METOJOB M pe3yJbTaTOB aHallM3a, CHOCOOBI HX
OLIGHKU: Tpenen OOHapyKeHHs, KOIXPQPHUIMEHT YyBCTBUTECIBHOCTH, TpPAaHUIBI UAITa30HOB
ONPEENAEMbIX COJAEPKAHUN, CEJIEKTUBHOCTb, NPELUU3MOHHOCTb, MPABHIBHOCTb, SKCIPECCHOCTD.
Mertoasl mpoO00TOOpa, pa3aesieHuss U KOHIIEHTPUPOBAHUS BEILIECTB.
Metononorus WMXA. Ilpuembl KOJIMYECTBEHHBIX M3MEpPEHUH (METOJ TIpaaydpOBOYHOM
3aBUCHMOCTH,. BHEIIHEr0 W BHYTPEHHETO CTaHAapTa, METOJ J00aBOK). AHAIUTHUYECKHE U
METPOJIOTHYECKHE XapaKTEPUCTUKU PA3JIUYHBIX HHCTPYMEHTAJbHBIX MeTo/a0B. [loHsTHE 00
aTTecToBaHHOU MeToauke. [IpoGiemsbl BeIOOpa MeToa ananuza. O6o6menHsie ceenenust o [OCT P
NCO 5725 (2002).
OOmiasi XapakTepUCTHKa CHEKTpaJbHbIX METOJO0B aHanu3a. Kitaccupukanus CrHekTpagbHbIX
MeTo/I0B aHanu3a. llomydeHne XUMHUKO-aHATIUTHYECKOW HMHQPOpMAUM IpU B3aUMOJEHCTBUU
AIIEKTPOMArHUTHOTO H3JIy4EHUS C BEHIECTBOM. ATOMHAas M MOJIEKYJSpHAsi CIEKTPOCKOIUSI.
AOGCOpOIIMOHHBIE 1 SMUCCHOHHBIE METO/IbI aHAJIH3A.
ATOMHO-?MHUCCUOHHBIA CHEKTPAIbHBIA aHaIN3. TeopeTHdeckue OCHOBBI ATOMHO-3MHUCCHOHHOTO
CHeKTpajdpbHOro aHanu3a. lctounuku BO3OYxIeHus cnekTpoB. KadecTBeHHasl XapaKTepHUCTHKA
aQHAJIMTUYECKOTO CUTHaja. IHTEHCUBHOCTh CIIEKTPANbHBIX JIMHUNA KaK Mepa COAEpKaHHs JIeMEHTa
B npoOe. DakTopsl, BAUSIOUIME HA MHTEHCUBHOCTD CIIEKTPAIbHBIX JIMHUNA. CrieKTpanibHbIe TPUOOPHI
U CcrocoObl PEerucTpaluy CHEKTpa. paclmiu@poBKa SMHUCCUOHHBIX CIEKTPOB W HJEHTHU(UKALUS
3JIEMEHTOB M0 MX CHEKTpaM. ATOMHO-3MHCCHOHHBIN aHAJIW3 C MHAYKTHBHO CBSI3AHHOW IUIa3MOM.
KonnuecTBeHHBIN aHanmu3. ATOMHO-dMHCCHOHHAs (OTOMETpHUsS IUIaMEHH. ['a30BbIe IUIaMeHa Kak
BH/JIbI HU3KOTEMIIEpAaTypHOIl 1a3Mbl. biok-cxema minameHHoro ¢oromerpa. Bo3moxHocTH MeToaa
Y €r0 OTpaHUYCHHUs. AHUOHHBIN M KaTHOHHBIN 3 exTrl. O0IaCTH TPUMEHEHUS.
AToMHO-a0copOIMoHHast crekTpoMmeTpus. OOmmas XapakTepucTHKa METOJa W AHAIUTHYECKOTO
curnana. IlorjomieHue 3JIEKTPOMArHUTHOTO M3IY4YeHHUS CBOOOJHBIMU aroMamH. biok-cxema
npubopa. Hctounukun MoHOXpomaTHueckoro wuziaydeHus. CrnocoObl aToMH3alMU  MPOOBI.
CpaBHEHHE aHATUTHYECKUX XapaKTEPUCTHUK METOI0B aTOMHOM aOCOpOIIMK U aTOMHOM SMUCCHH.
AHanutuyeckass  MOJIGKYJIpHAs  CHEKTPOCKOMUsA. MeToapl  ONTHYECKOH  MOJEKYJISpHON
CHEKTPOCKONUU. XapaKTepUCTHKA aHAIUTUYECKOro cHurHaia. lloriomieHue 31eKTpOMarHUTHOTO
U3ITy4YeHUS] MOJIEKYJIaMU. OJIEKTPOHHBIE IEPEXOAbl W CHEKTPbl MOTJIOMICHHS MOJEKYd. 3aKOoH
byrepa-JlamGepra-bepa. Monspubiii ko3dgdunuent mnoriomeHus. CrnekTpoGoToOMEeTpUISCKUNA U
dboToMeTrpuueckuil ananu3. ONTUMHU3aMS YCIOBUN aHATUTUYECKUX onpeaeneHuil. OTKIOHEHUs OT
3akoHa byrepa-JlamGepra-bepa. Amnmapatypa ans CHekTpo- U (POTOMETPUYECKHX HU3MEpPEHHIl.
Tounocte pesynpTaToB (oTOMeTpuueckux ompeaenenuit. JuddepenunanpHas GoTomeTpus.
MeTo bl crIeKTPOPOTOMETPUUECKOTO TUTPOBAHUSI.
Onyopumerpuyeckuii  aHanu3. llpupona  aHanUTUYECKOTO  cuUrHala  (UIyOpeCUEHLIHH U
dochopecuenmu. KBaHTOBBIE U 3HepreTuueckuil BbIXOAbl. DakTOphl, BIUSIOLNIUE Ha
MHTEHCUBHOCTh  (iyopecueHIuu.  TemmeparypHoe M KOHIEHTPALMOHHOE  TYLICHHE
¢dnyopecueHIMM. 3epKajlibHas CHMMETpPUSl CIIEKTPOB TIOIJIOLIEHUS W MCIyCKaHUs (MpaBHIIO
JleBmmHa). 3akoH BaBuinoBa. Cxema duiyopuMerpuyeckux u3aMepeHuil. Bpibop nepBuuHOro u
BTOPUYHOTO CBETO(PUILTPOB. I'paiynpoBoUHas 3aBUCUMOCTb U KOJIMYECTBEHHBIH aHATU3.
TypOunumerpudeckuii 1 HedenoMeTpuyeckuii METOIbl aHanMu3a. PaccessHue cBeTa ITUCIEPCHBIMU
cucteMamM. CBS3b ONTHYECKOM IJIOTHOCTH JUCIEPCHOM CHCTEMBI C  KOHILIEHTpaluen
ompenenseMoro BemectBa. Koap@uuueHT MyTHOCTH cUCTeMbl. TeopeTHuyecKkue OCHOBBI
TypOuauMeTpun u Hedenomerpuu. YpaBHeHue Pomes. CpaBHHUTENbHAas XapaKTEPUCTHKA
AQHAJIMTUYECKUX CUTHAJIOB B TypOMAUMETpUU U HedenomeTpuu. TpeboBaHUs, MperbsBisieMble K
UCTOJb3yEeMbIM aHAJIUTUYECKUM peakiusaM.  OOmas XapakTepUCTHKa 3JIEKTPOXMMHUYECKHX
METOJIOB aHaiu3a W ux Kiaccuukanus. Knaccudukanus s1eKTpoJIOB B 3IEKTPOXUMHUYECKHX
MeToaax aHanusa. [lomsipusyemsle U HEMOJSIPU3YEMBIE AIEKTPOabl. VcIob3yeMble XUMUYECKUE U
AIIEKTPOXUMUYECKUE DPEAKLUHU, TpeOOBaHUA, MPEIbIBISIEMble K 3THM peakiusiM. Bo3MOXHOCTH
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OXMA.

KonaykToMeTpuss M KOHAYKTOMETpUYecKoe TuTpoBaHue. OOmas XapakTepuCTHKa METOJa.
AHaIUTUYECKUN CUTHAI B KOHAYKTOMETPHUM. YJAEIbHAs U JKBUBAJICHTHAs 3JIEKTPOIPOBOJHOCTH
pacTBOpPOB JJIEKTPOJIUTOB. IToxaBr>KHOCTH HOHOB. [Ipsimas KOHIYKTOMETpPUS u
KOHJyKTOMeTpu4eckoe tutpoBanue. Kpusble TuTpoBanus. PakTopsl, BIUAIOINME HA BUJ KPHUBBIX
TUTpOoBaHusA. IIpuHImMnuanpHas cxemMa YCTaHOBKM JUII KOHIYKTOMETPUYECKHX H3MEPEHUH,
HCIMOJIb3yeMbIE JIEKTpoAbl. Bo3moxkHocTH Merona. IIpumepsl omnpenenenuid. BricOkO4acTOTHOE
TUTpOBaHKE. BO3MOKHOCTH MeTO1a.

[ToTeHIMOMETPHUSA U NOTEHIIMOMETPUYECKOE TUTPOBAHUE. IHIMKATOPHBIE SJIEKTPOIBI U AIEKTPOIbI
cpaBHeHus. [loTeHnman anekTpoja Kak aHAIMTHYECKUN curHai. MoHomerpus. JJOHHAHOBCKHI U
maddy3nonnsii nmoreHnuansl. Kimaccudukanus HOHOCENEKTUBHBIX 3JIEKTPOJIOB. YpaBHEHHE
Hukonbsckoro-OitzenMana. MeTobl KOJIMYECTBEHHBIX ONPEICICHUN U YCIOBUS UX NMPUMEHEHHUS.
[Ipsmas norenuunometrpuss (pH-merpusi, wuonomerpus). BosmoxHoctu Merona. MeTosl
TuTpoBaHus. OOpabOTKa KPUBBIX MOTEHIIMOMETPUYECKOTO TUTPOBAHHUS.

Bonsramnepomerpuueckue MeTtonsl aHanuza. Kiaccumdeckas nossporpadus. Ilonsipo-rpaMmel.
Wnrtepnperanuss  nonsporpaMM.  OcTaTOyHbIE W KOHACHCATOPHBIM  TOKW.  YpaBHEHHE
nossiporpaduueckoit BosHbI ['eiipoBckoro-Minbpkosuya. [ToTeHnan mosyBoJIHBI KaK KauyeCTBEHHAS
XapaKTepUCTUKa aHAJIMTUYECKOro cHurHajia. BwiOop u HazHaueHue mnoisporpaduieckoro Qosa.
[IpenenbHblil AUPHY3MOHHBIN TOK KaK KOJIMYECTBEHHAs XapaKTepUCTUKA aHATUTUYECKOTO CUTHAaa.
AmnepoMerpuueckoe TUTpoBaHue. O0Ias xapakTepUCTHKa METOJa U aHAIMTUYECKOTO CHUTHala.
Br16op ycnoBuit amnepoMmerpuueckux ndmepenuil. [IpuHuunuansHas cxema aMInepoMeTpuIecKoro
tuTpoBaHus. Kpussie TuTpoBaHus. [IpuMepsl MpakTHYECKOTO NCIIOIb30BaHUS METOIA.
Kynonomerpruecknii MeTo1 aHanusa

Knaccudukanus metonoB KyaoHoMeTpun. KoianuecTBo aiekTpuyecTBa Kak aHAIUTUYECKUN
curHain. [IpsAmas KylOHOMeTpuss W KYJIOHOMETPUYECKOE THUTpoBaHWe. Pacuer kommuecTBa
NIEKTPUYECTBA, 3aTPAYEHHOIO HA  JJIEKTPOXMMHYECKYH peakuuio. KymoHomerpuueckoe
TUTpoBaHue. BpiOop Toka anekTponmsa. [IpuHuMIuManbHas  cxXeMa  yCTaHOBKM TS

KYJIOHOMETPUYECKOTO TUTPOBAHUSL. [TpakTrueckoe MpUMEHEHUE MeToa.
DnexTporpaBUMeTpruUeckuii ananus. OO0miast XapakKTepUCTHKa METO1a M aHAJTMTHYECKOTO CUTHAJA.
OOmass ~ xapakTepucTHKa  XpoMarorpapuyeckux  METOJOB.  TeopeTHYecKHe  OCHOBBI

xpoMarorpaduaeckux MeTo10B. XpoMmarorpamma. [Tapamerpsl yaepxuBanus. KauecTBeHHas u
KOJIMYECTBEHHAs XapaKTePUCTUKN aHAIUTUYECKOTO CUTHANA B KOJIOHOYHOM XpomaTorpaduu.
OU3MKO-XMMHUYECKUE OCHOBBI Xpomartorpaduueckoro mpouecca. Kiaccudukanus MeTo10B
XxpomaTorpaduu o arperaTHOMy COCTOSIHHIO (a3, 10 MEXaHU3MY pa3JIeJIeHUs U CIIOCO0y
odopmiienus npouecca. CTeneHp pa3aesieHus: U KpUTepuil cenekTuBHOCTU. Kputepuii pa3nenenus.
OnTumu3zanus npoieccoB pazzeneHust cmeceid Beuiects. Koadduuuent pacnpenenenus. OcHoBHOE
ypaBHeHue xpomatorpaduu. Cesi3b (OpMbI BBIXOJHOM KPUBOIl C M30TEPMOI paciipeieiieHUs B
KOJIOHOYHOM XpoMartorpaduu. BeicoTa, 5KBUBaNeHTHAs TeopeTudecKkoi Tapenke. Kunernueckas
Teopust xpomatorpaduu. YpaBuenue Ban-/leemrepa.

lNazoxkuakoctHast xpomarorpadus. OOmas XxapakTepucThka Meronaa. l[IpuHIMMHManpHas cxema
ra3oBoro xpomatorpada. VYcTpoiicTBO U Ha3HaueHHEe Y370B Xxpomartorpada. TpeGoBaHus,
MpeIbsBIsiEMble K HEMOJBIKHOW W TOABWXKHOU ¢azaM. Jlerekropbl. Metoapl uaeHTU(DUKAIMH
BEIIECTB B razoBoil xpomatorpaduu. MaeHtudukanus KOMIIOHEHTOB pa3JeisieMbIX cMecel ¢
MOMOIIBI0 JIOTAPU(PMUUECKUX HHICKCOB yraepkuBaHus. CrnocoObl KOJIMYECTBEHHOTO aHaIu3a.
ITpuMepbl MPaKTUYECKOTO UCIIOIB30BAHNUS Ta30BOM XpoMaTorpaduH.

KunkoctHas xpomarorpadus. Krnaccupukanuss MeToJ0B  KMIKOCTHOW — Xpomarorpaduu.
Oco6ennoctu BOXX. [IpuHnunuanbHas cxema KUAKOCTHOro xpomarorpada. Tumbsl 1eTeKTopoB B
B2XX. XunkoctHoancopounonnas BOIXX. HopmanbHo-(a3oBbiii u  oOparieHo-(a30oBblii
BapMaHTBl: COpPOEHTHI, OHIIOEHTHI, pasjelisieMble BemecTBa. YpaBHeHue Hokca. Metoas
UACHTU(UKAIIMY BEIIECTB M KOJMUYecTBeHHoro aHanmuza B BDOXKX. Ilpumepsl mpakTH4ecKOTo
ucnonb3oBanuss BOXKX. Pacnpenenurtenbhas OymaxHas xpomarorpadus. KadyectBenHas u
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KOJIMYECTBEHHAs] XapaKTePUCTUKU aHAJUTUYecKoro curHaima. OOmactb mnpuMmeHeHus. [emnb-
xpomarorpadus. [lonswknas u HenoaBmwkHas ¢a3sl. OOIee ypaBHEHHE, ONMHICHIBAIOIIEE MPOLIECC
renp-xpomartorpagun.  Bo3moxkHocTH  remb-xpomatorpaduu.  [IpuMepbl  MpakTHYECKOTO
ucnoibp3oBanusi. MonooOMeHHass W WoHHas xpomarorpadus. TpeOoBaHUS, NpeabsABIsSEMbIE K
peakuusM HOHHOTO oOMeHa. OcoOEHHOCTH MOHOOOMEHHOH XpomaTorpaduu. Koncranra moHHOTO
oOmena. Mzotepmbl monHoro oOmena. Kartmonutsl u annonutsl. Kosadduuuenr cenekruBHocTH.
HNonnass  xpomartorpadusi.  biok-cxema  moHHOro  xpomatorpada.  Pazmensromue u
KOMIIEHCAlMOHHBIE KOJIOHKU. AHATMTUYECKUE BOBMOKHOCTH METO/1A.

ABTOMAaTMYECKMI W aBTOMATH3UPOBaHHBIM aHanu3. [lpyrme Meronsl aHanu3a. JlUCKpEeTHBIE
aBToMarnyeckue a”anusaTopel. llpuHnun pevictBusa. HemnpepslBHBIM INPOTOYHBIM aHAIW3 U
MIPOTOYHO-MHKEKIIMOHHBIN aHanu3. [lonstue 06 aHamuTHyecKoi mMacc-criekTpomeTpuu. CyIHOCTh
MeTo/1a. AHaNIU3 OPraHMYECKUX BEIIECTB. DJIEMEHTHBII aHau3.

4. O6beM y4eOHOU TUCIIMIUIMHBI

Buner yue6HOI paboTh O6beM
B 3auetnpix | B akagemuueckux | B actpoHOMHUYECKHX
eIMHUIIAX yacax yacax
OO61ast Tpy10€MKOCTh 3 108 81
JUCHMILTAHBI 110 y4eOHOMY TUIaHy
AyIUTOpPHBIC 3aHATHS: 1,33 48 36
Jlexuun (Jlek) 0,44 16 12
JlabopaTtopusie paboTsr (JIP) 0,89 32 24
CamocTtosrenbHas paboTta
(CP) 1,67 59,8 44,85
KonTtakTHas camocTosiTenbHas pabota 0,2 0,15
CamocTosiTenbHOE HU3y4YCHHE 50,8 44,85
pa3aesioB JUCIUILIIUHBI

Bug uToroBoro KOHTpOJIA: .
3ayeT C OIEHKOH

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«JIabopaTopHbBIi MPAKTHUKYM 110 MIPOLECCAM U ANNAPATAM XUMHYECKON TEXHOJIOTHID)
(b1.B.13)

1.1lenb IUCHUTUIMHBIL:

3aKperuieHre 3HaHWM, MOJTYYEHHBIX NMPU U3YYeHUH IucUUILIMHbL «lIpoueccsl u anmapatsl
XUMHYECKON TEXHOJIOTHM» B 00JIACTH OCHOB 'MAPABIMYECKUX, TEIMJIO0OMEHHBIX U MAacCOOOMEHHBIX
MIPOLIECCOB, YTO HEOOXOIMMO MPHU MOATOTOBKE OaKalaBpOB MO JAHHOMY HAIIPaBJICHUIO JJISl HAYYHO-
UCCIIEIOBATENIbCKON U MPOEKTHO-TEXHOJIOTNUYECKON AeITeTbHOCTH.

2.B pesynpraTe W3ydyeHHs UCIHUIUIMHBI OOydaromluiics MO Mporpamme OakanaBpuara
JOJKeH OBJaAeTh cienyromumu —odmenpodeccuonansupiMu  kommereHiusmu  (OIIK)  u
npodeccronanbHbMEU KoMiieTeHIusIME (I1K):

- CMOCOOHOCTBIO U TOTOBHOCTHIO KCIIOJH30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIMH B ipodeccuonansHoi aesteraproctd (OTTK — 1);

- CMOCOOHOCTBIO HAJNAXKWBATh, HACTPAUBATh M OCYIIECTBIATH MPOBEPKY O0OOpPYAOBaHUS U
nporpammubix cpeacts (ITK — 6) B 06:1acTy MpOU3BOACTBEHHO-TEXHOIOTHYECKON eI TEIbHOCTH;

- CMOCOOHOCTBIO TUTAHMPOBATh U MPOBOIUTH (PU3UUECKHE U XUMHUYECKHE SKCIIEPUMEHTHI,
MPOBOJNTH OOpaOOTKY HMX pE3yNbTaTOB W OLIEHWBATH MOTPEIIHOCTH, BBIABUTaTh TUIOTE3bl U
YCTaHABIMBATh TPAHULIBI WX NPUMEHEHUs, MPUMEHATh METOJbl MAaTEMAaTUYECKOrO aHaliu3a Hu
MOJENUPOBAHUS, TEOPETUUECKOTO M IKcmepuMeHTanbHoro uccienoBanus (I[IK — 16) B obnactu
Hay4HO-UCCIEA0BATENbCKOM 1€ATEbHOCTH.

3.B pesynbrare 0CBOCHUS AUCIUILTHHBI OO YJAIOIIUICS JOMKEH:
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3nams:

- 3aKOHBI [IEPEHOCA UMITYJIbCA, TEIIOTH M MAcChl;

- OCHOBHbBIE YPaBHEHUS NPUKIAJHONW FUAPABIMKY U 3aKOHOMEPHOCTHU IIEPEMEIICHMUSI
JKHJIKOCTEH;

- OCHOBHBIE 3aKOHOMEPHOCTH MPOIIECCOB OCAXKICHUS, GMIBTPOBAHHS U TCUCHHS Yepe3
3€pHUCTBIE CIIOU;

- (pu3HUECKyIO CYITHOCTH MPOLIECCOB TEIIO- U MaCCOOOMEHA; OCHOBHBIC KWHETUYECKHE

3aKOHOMEPHOCTH MaCCOTEPeHOca ISl CUCTEM Ta3(mmap)-KUAKOCTh;

- TUIIOBBIE IPOLECCHl XUMUYECKOM TEXHOJIOTUH, COOTBETCTBYIOLIUE allllapaThl U METOJIbl UX
pacuera.

Ymemy:

- OIIPENIENSTh XapaKTep JABUKEHUS XKUIKOCTEHN U ra3os;

- HCIO0JIb30BAaTh OCHOBHbIE KHHETUYECKUE 3aKOHOMEPHOCTH TEIUIO- U MACCOIIEPEHOCcA ITPU
aHaJIM3€e TEIJIOBBIX U MaCCOOOMEHHBIX MPOLIECCOB;

- COCTaBJISATh MaT€pHAJIbHBIE U TEIUIOBbIE OaaHChI U1 CUCTEM Ta3(1ap)-KUIAKOCTD;

- paccuMThIBaTh apaMeTpbl HACOCHOTO, TEIUIO- 1 MaCCOOOMEHHOI0 000py10BaHUS;

- COCTaBJISITh TEXHOJOTMYECKHE CXEMBbI U N300pakaTh HA HUX OCHOBHBIE aIllaparhl;

- QHAJIM3UPOBATh JKCIEPUMEHTAIbHO IMOJYYEHHbIE M TEOPETHUYECKH pPACCUUTAHHBIC
MoKa3aTeau paboThl armaparos.

Bnaoemy:

- METOJIOJIOTHEN pacyeTa T'MIPOMEXaHUYECKUX, TEIJIOBBIX U MacCCOOOMEHHBIX MTPOLIECCOB.

- METOJJaMH COCTABJICHUS TEXHOJIOTHUECKUX CXEM.

1. Kpatkoe conep:xanne TUCHUATINHBL
Ne n/mt HaumenoBanue nabopatopHbix paboT
1 OnpeneneHue peKMMOB TEUEHUS )KUIAKOCTEH.
2 N3yuenune npoduis ckopocTeld ToToKa B TpyOOTIPOBOJIE.
3 I'uppaBnuueckoe COTPOTHUBJICHUE B TPyOOTIpOBOIAX
(MeTanInIecKoM " CTEKJISTHHOM) u AJIEMEHTaxX

TpyOOTIPOBOTHOM apMaTyphl.

4 OmnpezeneHne  THIPABIUYECKOTO COTPOTUBIICHHUS TPSIMOTO
ydacTka TpyOoIpoBoa.

5 OmnpenesneHne THIPABINYECKOTO COMPOTHBIICHHS B DJIEMEHTAX
TpyOOTIpOBOHOM  apmarypbl  (muadparma, JIpOCCETbHBIN
BEHTHJIB ).

6 Omnpenenenre rUAPOIMHAMHUYECKOTO COTIPOTUBIICHUS CYyXOH
CHTYATOM TapesIKu KOJOHHOTO ammapara.

7 Omnpenenenre rUAPaBIMYECKOTO COMPOTUBICHUS OpPOIIaeMOn
CHTYATOM TapesIKu KOJOHHOTO amiapara.

8 W3MepeHune TuapaBiInyeckoro COpoOTHBIICHHS TPYOHOTO U
MEXTPYOHOTO IPOCTPAHCTBA TEMNIOOOMEHHOTO amnmapara.

9 KanubpoBka pacxomomepa BECOBBIM METOIOM.

10 N3ydeHne xapakTepuCTHK IIEHTPOOEIKHBIX HACOCOB.

11 Onpenenenue kodhhuIueHTa TeronepeIadn B IBYXTPYOHBIX
TEII00OMEHHUKAX.

12 Temonepejaua B METaNIMYECKOM W CTEKISIHHOM

KOXYXOTPYOHBIX TETIJIO0OMEHHHUKAX.
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13 HuTeHcuBHOCTD TeIUIONepeIaun B [JIACTUHYATOM
TEIII00OMEHHHUKE

14 W3yueHne mpolecca HECTAMOHAPHOIO TeIIooOMEHa B
anrmapare ¢ MEIIAIKOW U TIOTPYKHBIM 3MEEBUKOM.

15 Omnpenenenrne KodpGUIIMEHTOB MAacCOOTIAa4Yd B ra3oBOu (aze
MIPU WCIIAPSHUH JKUJIKOCTH B BO3IYIIHBIH TMOTOK WM IIPHU
KOHJICHCAIIMM TIapa Ha IUICHKE JKUIKOCTH B HACaJOYHOM
KOJIOHHE.

16 Omnpenenenne kK03()OUIIMEHTOB MacCOOTAAYH B KHIKOH (ase
MpH JIeCOPOIMH TUOKCHIA YTIepoJa W3 BOJBI B TUICHOYHOM
KOJIOHHE.

17 N3ydeHne coBMeCTHOIO TEIIO- U MaccooOMeHa B HacaJ0uHOU
KOJIOHHE.

18 N3yuenue mpoiiecca mpocToil meperoHku OMHAPHON cMecH
M30ITPOIIaHOJI-BOIA.

19 N3yuenune mporiecca mpocToil meperoHku OMHAPHON CMeCH
BOJIa-ITHJIEHTJINKOJIb.

20 Nzydenne mporecca  IMEepUOJUYECKOM PEKTH(HUKAITAN
OMHAPHOW CMECH 3TaHOJ-BOJIA.

21 Pazneneare  pacTBOpPOB ~ HU3KOMOJICKYJSIDHBIX — BEIICCTB
00paTHBIM OCMOCOM.

22 Omnpenenenne CKOPOCTH CBOOOTHOTO OCAXKICHUS TBEPIBIX
YaCTHI] ¥ BCIUIBITUS TY3bIPEH B KUIAKOCTSIX.

23 N3yuenune mporiecca GuIbTPOBAHKS CYCIICH3UH.

24 I'maponrHaMuka  HEMOJABMIKHOTO M MCEBIOOKMKEHHOTO
3EpPHHUCTOTO CIIOSI.

2. OObeM yuyeOHOU TUCIUTIITUHBI

Bubt yaeOHoii | Becero VI cemectp

paboThl 3au. en. Ak. Jac. 3au. en. Ak. Jac.

OOmas

TPYAOEMKOCTh 2 72 2 72

IHUCHHIUIMHBEL  II0

yueOHOMY IUIaHy

Kourakraas 0,89 32 0,89 32

paboTa:

Jlexuu (JIek)

IIpaxTrueckue } : } }
3anstus (I13)

JIa6.paboTsI 0,89 32 0,89 32
CaMmocTosTeabHas

paGora (CP): 1,11 39,8 1,11 39,8
CaMOCTOSITEILHOE 39,8 39,8

U3Y4EHHUE Pa3AeIoB
Kypca
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Kourakraas 0,2 0,2
CaMOCTOATENbHAS
pabota

Bun UTOT'OBOT'O
KOHTPOJIA: 3a4ET

Buner y4aebHoii | Beero VI cemectp

paboThI 3au. ef. AcTtp. dac. | 3au. ef. AcTp. 4ac.
Oommas

TPYAOEMKOCTb 2 54 2 54
JUCIUIUIMHEL  TIO

y4eOHOMY TUIaHy

KonraktHas 0,89 24 0,89 24
pabora:

Jlexuuu (Jlek)

[IpakTrnueckue
3anstus (I13)

JIa6.paboTsI 0,89 24 0,89 24

CaMocTosTeILHas
pa60Ta (CP) 1,11 29,85 1,11 29,85

CaMocTosTenspHoe 29,85 29,85
W3yUYCHHE Pa3/IeiioB

Kypca

Kouraxraas 0,15 0.15
CaMOCTOSATEILHAS
pabota

Bun HUTOT'OBOI'O
KOHTPOJISI: 3a4eT

AHHOTAIUA padoyeil MPOrpaMMbl THCUUILIHHBI

«IIpoekTHpOBaHHE NMPOLECCOB M ANMNAPATOB XUMH4YecKoi TexHoaorum» (b1.B.14)

1.1llenb MUCHUTUIMHBIL:

CylllecTBEHHO pPACUIUPUTh, CUCTEMATU3UPOBATh M HCIOJB30BAaTh Ha MPAKTHKE 3HAHUMN
OCHOB THJPABINYECKHX, TEIUIOBBIX M MAaCCOOOMEHHBIX IPOIECCOB XHMHUYECKON TEXHOJIOTHH,
MO3BOJISIFOIIMX BBIMYCKHUKAM OCYIIECTBJISATh HAYYHO- KCCIEAOBATENbCKYI0O M TMPAKTUUYECKYIO
paboTy Ha MPEANPUATHUSX.

2.B pesynpTate u3ydeHUs AUCUUIUIMHBI OOydaromMiicss MO mporpamme OakanaBpuara
JIOJI’KEH OBJIA/IETh CIEIYIOIIUMU KOMIETEHITUSIMHU:

[Ipodeccnonanpabivu (I1K):

B 00J1aCTH MPOU3BOICTBEHHO-TEXHOJIOTUYECKON AESITETFHOCTHU:

-CIIOCOOHOCTHI0 TPUHUMATh KOHKPETHBIE TEXHUYECKHE peIIeHUs TMpu pa3paboTKe
TEXHOJIOTHYECKHX IPOIIECCOB, BHIOMpATh TEXHUYECKHE CPEACTBA U TEXHOJOTHH C y4ETOM —
9KOJIOTMYECKUX TOCIeACTBHI ux npumenenus (ITK-4);

-CIIOCOOHOCTBIO  BBISBISITH M YCTPAHATh  OTKJIOHEHUS OT  PEKUMOB  PabOTHI
TEXHOJOTMYECKOro 000PyIOBAHMUS U TTAPaMETPOB TeXHOJIOTHUeckoro mporiecca (ITK-11).

B 00JIaCTH HAyYHO-UCCIEA0BATEIHCKOM e TEIILHOCTH:

-CMOCOOHOCTBIO TUIAHUPOBATH M MPOBOAWTH (DU3MUECKHUE M XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOJUTH 00pabOTKY HMX pE3yabTaTOB M OIEHHBATh TMOTPEIIHOCTH, BBIABUTATh TUINOTE3Bl M
YCTaHABJMBATh TPAHULBI UX NPUMEHEHUs, MPUMEHSATh METOJbl MaTEMaTUYeCKOro aHaiu3a |
MOJICITMPOBAHUS, TEOPETUYECKOTO U dKCIIepuMeHTanbHOTo nccnenoanus (I1K-16).
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3. B pe3ynbraTe 0CBOCHUS AUCIUILIMHBI 00YJalOMIUICs JOKEH:

3uams:

- METO/IbI pacyeTa TeIyIo- 1 MaCCOOOMEHHBIX allapaToB;

- OCHOBHBIE IIPUHLIMIIBI OPraHU3aLMHU POLIECCOB XUMUUYECKOHN TEXHOJIOTHH;

- TUIIOBBIE IIPOLIECCHl XUMUYECKOM TEXHOJIOT MU, COOTBETCTBYIOLIME AIllIapaThl U METO/IbI UX
pacuera;

- METO/bl COCTaBJIEHMS TEXHOJIOTMUYECKUX CXEM C HAHECEHUEM BCEX allapaToB.
Ymemy:
- COCTaBJISITh MaT€pUAIIbHBIE U TEIUIOBbIE OAaHChI [yl CUCTEM Ta3-KUIAKOCTD;
- pacCUMTHIBATh IMapaMeTpPhl TEIUIO- U MAaCCOOOMEHHOTO 000pYJOBAHHUS M HACOCOB;
-0 10U paTh CTaHJapTHOE 06opynoBaHue, UCIIOJIb3YEMOE B XUMHUYECKOM
MIPOMBIIIJIEHHOCTH.

Braoemy:

- METO/I0JIOTHEN pacueTa OCHOBHBIX MAPAMETPOB THPOMEXaHUYECKUX, TEIUIOBBIX U
MaccoOOMEHHBIX MPOIIECCOB;

- OCHOBaMH IPaBUJIBHOTO N0I00pa TEIJI0 U MacCCOOOMEHHOT0 000PyIOBaHUs;

- METOJAaMM COCTaBJIEHUS TEXHOJOTMYECKMX CXeM M TIpaduyueckoro H300pakeHus
OCHOBHOTO 000PYAOBaHMUS.

4. Kpatkoe coaepkaHue JUCIUILINHBI

Beenenne. Onucanue NPUHIMIHAIBHOM  CXeMbl  PEKTU(GUKALMOHHOM  yCTAaHOBKHU
HenpepeIBHOTO JelicTBus. CpaBHeHHE W OOJacTH TNPUMEHEHMs] HAcaJO4HbIX U TapesbyaThIX
koJIoHH. [locTpoeHne paBHOBECHOW JTMHUH Ha OCHOBE TOJYYEHHBIX WHINBUIYaTbHBIX 3aJaHUH.

Monyns 1. Pacuer pekTudukainoHHON KOJOHHHI.

Pacuer HacagouyHOW U TapenbyaTol peKTU(HUKAIUOHHON KOJIOHH HEMPEPHIBHOTO JEHCTBHUSL.
MarepuanpHblii  OalaHC KOJIOHHBI. PacdeT MHMHHUMalbHOTO W paboyero QuerMoBOTO 4YHCIA.
[TocTtpoenne pabounx jnuHUE. Pacder CKOpoCTM TapoB W JAMaMeTpa KoJOHHBL OrpesereHue
BBICOTHI ammapara. Pacder TuapaBIMYecKOro COMPOTHBICHUS KOJOHHBL. CpaBHEHHME JAHHBIX
pacuera HacaJOYHOM M Tapenpyarod KoJIOHH. COMOCTaBIE€HHE [AHHBIX, IOJYYEHHBIX IO
MporpaMMamM KOMITBIOTEPHBIX U PYUYHBIX pacueToB. BbIOOpP KOJIOHHBI.

Monyns 2. Pacder 1 BEIOOp TETIIOOOMEHHUKOB.

Pacuer u BpIOOp TEMI00OMEHHUKOB (MCHIApUTENsl, KOHACHCATOPA, MOAOTPEBATENS, XOI0JMIBHUKOB
TUCTUIUISITA M KyOOBOro octarka) mo oOmieil cxeme. ComocTaBieHUE TaHHBIX, MOJIYYEHHBIX I10
porpaMMaM  KOMIBIOTEPHBIX M PY4YHBIX pacueToB. ['mapaBnuyeckuii pacuer. Bpibop
ONTUMAJIFHOTO BapUaHTa TEIJIOOOMEHHUKA.

Monaynb 3. I'napoauHaMUuecKue pacyeThl.

Pacyer rumpaBiMuecKoro COMpPOTHBICHUS TPyOONpoBoaOB. PacueT onTUManmbHBIX JUAMETPOB
TpyOomnpoBo10B. PacueT u noadop HacOCOB.

Monyns 4. I'padpuueckoe odopmieHue.

Texnonornueckass cxema. PexTudukannoHHas KOJOHHA OMPENEICHHOTO THUIA C H300pa)KeHUEM
JeTaneil KOHTaKTHBIX 3JIEMEHTOB, PACCUYMTAHHBIX B MoIyne 1.
4.00beM yueOHOM IUCIUTITMHBI

VII cemectp
Bun yue6HO# paboThI B B SAYETHBIX

aKaJIeMUYECKUX

yacax eIMHUIIaX
OO11ast TpyA0€MKOCTh AUCIUILIUHBI 110 YIeOHOMY 72 2,0
TUTaHYy
AyIUTOpHBIE 3aHATUA: 16 0,44
Jlexuun - -
[MpakTnueckux 3anaruii 3anarus (I13) 16 0,44
CamocrosarenpHas paboTa: 55,8 1,55
KonTakTHas camocTosiTeNbHast pabora 0,2
CamocTosTenbHOE U3yUeHHE pa3/ieioB JUCIUIUIMHBL | 55,8
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BI/I,Z[ HUTOTOBOI'O KOHTPOJIA: 3a4CT

VII cemectp
Bun yae6HO#I paboThI B N

B actpoHn. gacax

eAMHULIAX

OOm1ast TpyA0€MKOCTh AUCIHUILTAHEI 10 YIeOHOMY 54 2,0
TUTaHY
AyIUTOpHBIC 3aHATHUSA: 12 0,44
Jlekun - -
[IpakTnueckux 3anaruii 3anarus (113) 12 0,44
CamocrosTenpHas paboTa: 41,85 1,55
KonrtakTHas camocTosiTenbHast pabota 0,15
CaMocTosTenpHOE U3yUeHUe pa3ieoB qucnuiumasl | 41,85
Bua uToroBoro KOHTpOJIS: 3a4eT

AHHOTaNUA padoyeil MPOrpaMMbl 1M CHUIIIMHBI
«MoaenupoBaHre XUMHKO-TEXHOJIOTHYECKUX
MPOLECCOB B TEXHOJIOIMHU 321U THI 0T Koppo3un» (b1.B.15)

1.1lenp  OUCHUIUIMHBI: TIOJIYYCHHE CTyJAeHTaMu-0akajlaBpaMH 3HaHUW B  00macTH
KOMIBIOTEPHOTO  MOJISTUPOBAHMS  XMMHUKO-TEXHOJIOTHUYECKMX TPOIECCOB C TMPUMEHEHHEM
COBPEMEHHBIX CHCTEM KOMIbIOTepHON MmarTeMatuku, B 4yactHoctu MATLAB u VBA, a Ttaxke
MpuoOpeTeHne MMM MPAKTHYECKUX HABBIKOB Pa3pabOTKH JaHHBIX KOMITBIOTEPHBIX MOJEJeH ¢
OJIHOBPEMEHHBIM pEIICHUEM 3a]]a4 CTPYKTYPHOH U MapaMeTpuyecKoi naeHTH(PUKAIIUY.

2.B pesynbrare 0CBOCHUS JUCHMILTUHBI CTYJEHT-0aKalaBp AOJDKEH:

3HATH wmetonpl TOCTPOCHHSI ASMITUPUYECKUX (BEPOSTHOCTHO-CTATUCTUYECKHX) M (PU3UKO-
XUMHUYECKUX  (TEOPETHYECKHUX) MOJele XMMHUKO-TEXHOJIOTMUECKHX IPOLIECCOB;  METOJIbI
UICHTU(PUKAIIMM  MaTeMAaTUYECKUX ONUCAHMM TEXHOJOTMYECKHX IMPOLECCOB Ha OCHOBE
SKCIEPUMEHTAJIbHBIX JAaHHBIX; METOJbl ONTHMHU3ALUU XHUMHKO-TEXHOJOTUYECKUX IPOLIECCOB C
MIPUMEHEHUEM SMIUPUUYECKUX U/UITU PUZUKO-XUMUYECKUX MOJETEH;

YMETH npuMeHATh U3BECTHBIE METOJIbl BBIYMCIMTEIHLHON MaTEMATUKU U MaTEMAaTHYECKOU
CTaTUCTUKHU Ui pEUICHHs KOHKPETHBIX 3a/ad pacueTa, MOJCIHpPOBAHUS, UACHTU(DUKALMH U
ONTUMM3ALMU TPU HCCIECTOBAHUM, MPOCKTUPOBAHUM U YIPABICHUU MPOLIECCAMU XUMHUYECKOM
TEXHOJIOTUH, a TAK)KE YMETh MCIOJIb30BaTh B CBOEH MPAKTUYECKOUN AEATEIbHOCTU IS JOCTHXKEHUS
ATHX IeJIel N3BECTHBIE MAKEThl MPUKIIATHBIX POTPAMM.

BJIAJJETH mMeTtonaMu MaTeMaTHYeCKOW CTaTUCTUKU U 00paOOTKH pe3ylbTaTOB aKTHBHBIX
Y TIACCUBHBIX AKCIIEPHUMEHTOB, a TaK)K€ METOJIaMH BBIYMCIUTEIHHON MaTeMaTUKH Ui pa3paboTKu
U peanu3alliyd Ha KOMIIbIOTEpax ajJrOpUTMOB MOJEIMPOBAHUS, HACHTU(UKALUU U ONTUMHU3ALUU
XUMHKO-TEXHOJIOTHYECKHUX MPOIECCOB;

3. Kpatkoe conepskanue TUCIUTUIUHBI:

31 OcHOBHBIE TPHUHIMUIIBI KOMIBIOTEPHOTO MOJEIHPOBAHUS XHUMHKO-TEXHOJIOTHYECKUX
npoueccoB (XTII). Maremartndyeckue >SMMIHPUYECKHE M MaTeMaTU4YECKUE (DU3UKO-XUMUYECKHE
MOJIEIM W  KOMIIBIOTEPHOE  MOJEeIupoBaHHe. JleTepMUHUpPOBAHHBIE U  BEPOSTHOCTHBIE
MareMaTtudeckue mojaenu. [IpumeHeHne MeToJ0J0TMHM CHCTEMHOIO aHajlu3a JJs pelleHHs 3a1ay
MoJenupoBaHus. IIpumMeHeHuWe MNpUHLIMNA  «YEPHOTO  SIIHUKa» OPU  MaTeMaTHYEeCKOM
MOJENUPOBaHUU. ABTOMATHU3UPOBAHHBIE CUCTEMbI MpUKIaAHON uH(popmatuku. Hepapxuyeckas
CTPYKTypa XHMHMYECKMX TMPOU3BOJCTB W MX MareMarhuueckux wmojene. Ilpumenenue
KOMIBIOTEPHBIX MOJIEJIEH XUMUUYECKUX IPOLIECCOB /ISl aHAIN3a, ONTUMHU3AIUN U CUHTE3a XUMHKO-
TEXHOJIOTHYECKUX cucTeM. OCHOBHBIE MPUEMBI MATEMATUYECKOTO MOJECIIUPOBAHHUS: SMITUPUUECKH,
CTPYKTYpHBIH  ((pU3HKO-XUMHUUECKUH) M KOMOMHHMpOBaHHBIA (Teopermueckuit). IlocTpoenue
CTaTUYECKUX U IMHAMHYECKUX MoJieneil. Pemenue npsimbix 3a1a4u. [I[poeKTHBIN U TOBEPOYHBIMA
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(orreHOYHBIH) pacuer mpoueccoB. Pemienue oOpaTHbIX 3anad. [lapameTrpudeckas U CTPYKTYpHas
UACHTU(UKAIMS MaTeMaTHYECKUX MoJeNeld. YCTaHOBIIEHHE aJIeKBaTHOCTH MAaTEeMaTHYECKHX
Mozeneil. CrpaTerus IpOBENEHMsI PACUETHBIX MCCIEAOBAHUN M KOMIIBIOTEPHOTO MOJEIMPOBAHUS
peaJIbHBIX ITPOLIECCOB.

32 TlocTpoeHue SMIUPUIECKUX MOJICIICH:

e @dopMynupoBKa 3aJaud AaNlpOKCUMAlMM [JaHHBIX Ul ONMCAHMUS HKCHEPUMEHTAIbHBIX
3aBUCHMOCTE M TIOJIy4EHHsI OMIIMPUYECKHX MOJENeW IpoueccoB. Buuael  Kpurepues
annpokcuManuu. Kpurepuii Merosia HauMEHBIIUX KBaApaToB. PelieHue 3agauu anmpoKCUMAaIuu
JUIsl HEJIMHEWHBIX W JIMHEHHBIX IO IMapaMerpam Mojeneid. MarpuuHas (GopMyIdpoBKa 3anadu
anmnpoKCHUMaluu. AHAIUTUYECKMM M aIrOPUTMUYECKUH MOJAXOJbl Ul pelIeHUsd 3a/ladyu
annpOKCUMALMU JJIs JIMHEWHBIX U JIMHEApU30BaHHBIX MOJEJIEH METO10M HAaUMEHbILNX KBAAPaTOB;

® 3aKOH HOPMAJbHOIO pACIpENeNeHUs] Uil BEKTOPHBIX CIy4yallHbIX  BEJIMYMHBI U
OTpEJIeNIeHNe MX YHCIOBBIX XapaKTepUCTUK. Maremarnyeckoe OXHJAaHUE M JUCHepcus s
BEKTOPHBIX CIIy4allHBIX BEIWYMH. JIMCIEPCHOHHBIA M KOPPEIAUMOHHBbIM aHanu3. [loHaTHs
JMCTIEPCUU BOCTIPOU3BOJIMMOCTH U a/IeKBaTHOCTH, a TaKK€ OCTaTOYHOM mucnepcuu. OmnpeneneHue
BBIOOPOYHBIX KOA(P(UIMEHTOB KOppendauuu U Kod(hdUIMEeHTa MHOKECTBEHHON KOPPEISIHHU.
CraTucTHuecKuil MOAX0/1 K OIPEENIEHUIO OIUOO0K U MOTPEIIHOCTEN B SKCIIEPUMEHTAJIbHBIX TOUKAX
U3MEPEHUN;

® PErpecCHOHHBIN U KOPPESAIUOHHBIN aHAINU3 Ui MOCTPOSHUS SMIMPUUYECKUX MOJeNeld Ha
OCHOBE JTaHHBIX MMAaCCUBHOTO sKcnepuMeHTa. [lonarus QyHkuuum oTkivka u ¢akropoB. OCHOBHbIE
JIOTIYILIEHUSI PETPECCUOHHOTO U KOPPESIMOHHOrO aHanu3a. Kputepuu mpoBepKH OJHOPOTHOCTU
nucniepcuii. BeiOop Busia ypaBHEHHI perpeccuu, a Takke onpesernenne KodhphuuueHTOB perpeccuu
U X 3HAYMMOCTH C HcTosib3oBaHueM kputepus Ctbrofenta. [Ipouenypa uckiioueHus: He3HAYUMBIX
ko3¢ ¢unmenToB perpeccuu. OmnpeneneHue aJeKBaTHOCTH PErPECCHOHHBIX MOJIENEed ¢ MOMOUIbIO
kputepusi Ouiiepa;

® OCHOBHBIEC TIOJIOKEHUSI TEOPHH IUIaHUPOBaHUs SKcrepuMeHTOB (I): monmHbIA (pakTOpHBIN
skcriepuMenT ([IDD) m oOpaboTka ero pe3ynbraroB. ONTHUMalbHBIE CBOWCTBA MATPHIIBI
IJITAHUPOBAHUST M CBOWCTBO OpPTOTOHANBbHOCTH. Ormpenenenue KOAHOUIIMEHTOB MOJCICH, HX
3HAYUMOCTH W TMpOBEpKa aJeKBAaTHOCTU YypaBHeHUsi perpeccuu. CBOMCTBO poTaTabeabHOCTH
MOJIHOTO (PaKTOPHOTO HKCHEPUMEHTA;

® OCHOBHBIE TIOJIOKEHHSA TEOpUU IuTaHupoBaHusi skcrepumeHToB (II): opTroronanbHbII
HEeHTpanbHBIM Kommno3unnoHHbIN 11aH (OLIKII) skcnepuMmeHTOB W 00paboTKa €ro pe3yiabTaToB.
ObecrieyeHrie OPTOTOHAIILHOCTU MAaTPUIlbl IUIAHUPOBAHUS M OINpeAeTeHUEe BEIMYMHBI 3BE3JHOTO
wieya. Omnpenenenne Kod3(pPUIMEHTOB MOJAETH, HMX 3HAYMMOCTH M OILIGHKAa aJIeKBaTHOCTHU
ypaBHEHHUS perpeccur. PacyeTHoe BbIUMCIIEHHE KOOPAUHAT TOUKA ONTUMYMa (IKCTpEeMyMma);

e ONTHUMH3aLUs SKCHEPUMEHTAIbHBIX MCCIECIOBAaHUNA C IpUMEHEeHueM wMetojna bokca-
Buinbcona. OcHOBHBIE MOAXOAbl K  ONTUMH3ALUMU  SKCIEPUMEHTAIBHBIX  HCCIEAOBAHMIA.
DKCIepUMEHTAIbHO-CTaTUCTHYEeCKHiT MeTo . CTpaTerus JBUKEHHS K ONITUMYMY IeJIeBOH (pyHKIIUU
(pyHKIMM OTKIIMKA) TPaJUEHTHBIM METOAOM. KpHUTepuu OOCTHKEHHUS «IOYTH CTallMOHApHOM
o0nacTu» U METOAbl YTOUHEHUS TIOJIOKEHUS ONTUMAIBHON TOYKU B ()aKTOPHOM MPOCTPAHCTBE.

33 TlocTtpoenue PpU3UKO-XUMHUIECKUX MO/IEIICH:

e DSTambl MaTeMaTH4eCcKoro MojenupoBaHus. DopMynupoBKa THUIOTE3, IOCTPOCHHE
MaTeMaTH4eCKOr0 OMHUCaHMs, pa3paboTKka MOJAETUPYIOIIETO aIrOpUTMa, MPOBEPKa aJeKBATHOCTH
MOJENU W UIASHTHU(HUKAIUMS WX TapaMeTpoOB, pacueTHble WCCIEAOBAHUSA (BBIYMCIUTEIBHBIN
IKCIIEPUMEHT);

® COCTaBJICHME CHUCTEM YpPaBHEHHUU MaTeMaTHYeCKOTO OIMMCaHHUs MPOILECCOB M pa3paboTka
(BpIOOp)  aNropuTMOB WX  pemieHHS. BIOuYHBIA  MNPUHIUN  TOCTPOCHUS  CTPYKTYPHBIX
MaTeMaTH4eckux wmojeneil. OO0oOlieHHOe OmMHCcaHue IBUKEHHsS TOTOKOB ¢a3 B ammapaTrax ¢
MTOMOIIBI0 THAPOJINHAMUYECKUX MOJIENEH, YYUTHIBAIOIINX COCPEIOTOUYEHHBIE U pacIpe/leeHHbIE
WCTOYHUKHU BEIIECTBA U dHEPruu (TeruioThl). JIokampHbIe MHTEHCUBHOCTH HUCTOYHUKOB BEIIECTBA U
TEIUIOTHI B MOTOKAX, COOTBETCTBYIOIINE PA3IMYHBIM (U3UKO-XUMHUECKUX mporeccaM. OCHOBHBIE
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TUIIBl YpaBHEHUI MaTEMaTHYECKOIO OMUCAHUSI XUMHKO-TEXHOJOTUYECKUX MPOLECCOB — KOHEYHBIE,
0OBbIKHOBEHHBIE U depeHanbabe 1 quddepeHnnanbaple ypaBHEHHS B YACTHBIX TPOU3BOIHBIX;

® MAaTeMaTH4YEeCKOE  MOJEIMPOBAHME  CTALMOHAPHBIX U  JUHAMUYECKHX  PEXKHMOB
THJIPABIMYECKUX TPOIIECCOB B TPYOONPOBOIHBIX CHCTEMax, INIOOAIbHBIE M JIEKOMIIO3UIIMOHHBIC
METO/Ibl PELIECHUS CHCTEM HEJIUHEHHBIX YypaBHEHUM, a TaKKe SBHbIE M HESBHBIE METOJIbI
YHUCJICHHOTO pPEIIEHHs] CUCTEM OOBIKHOBEHHBIX auddepeHunanbupix ypaBHeHuil. CocTaBiieHHE
ypaBHEHMH MaTeMaTH4YecKoro omucaHusi mporecca. lloctpoenne uHOOPMAIMOHHBIX MAaTpPHUIL
MaTeMaTHYEeCKUX MoJeNel uisi BbIOOpa OOIIEro ajropuTMa perieHuss — MOJCIUPYIOIIETO
anroput™Ma.  Peanuzanusi ~ adropuTMOB  pEIIEHHsS ~— HEJIMHEHHBIX U OOBIKHOBEHHBIX
maddepeHnnanbHbIX ypaBHeHHA. OmnmcaHue cranuoHapHbBIX pexuMoB XTIl ¢ mpumeHeHnem
CUCTEM JINHEWHBIX U HEJIMHENHBIX YpaBHEHUN. TtepanmonHbie anroputMsl pemenus. [Ipumenenne
METOJIOB MpPOCTHIX wurepaunii W HpioToHa-Padcona miast momydenus pemenus. [IpoGrmema
CXOJAMMOCTH IIpoliecca pelieHus. JIeKOMIO3UIMOHHBIA METOJ PpELICHUs CIOKHBIX CHUCTEM
KOHEYHbIX ypaBHeHui. IlocTpoeHue WH-(GOpPMalMOHHONM MATpHIBl s BBIOOpa ONTHMAIBHOTO
anroputMa pemieHus 3aaay. [loHsTue ’xecTkocTH cuUcTeM AU(PepeHIUaNbHbIX ypaBHEHUH U
KPUTEPUU KECTKOCTHU. SIBHbIE (OBICTpbIE) UM HEsABHbIE (MEIJIEHHBbIE) METOJbI pelleHus. MeTo bl
nepsoro (Meron Jiepa), BTOporo ( MOIu(GUIMpPOBaHHBIE METOIbI DWjiepa) U YETBEPTOTO MOPsIKa
( meton Pynre-Kyrra). OnieHKka TOYHOCTH METOJOB — OIIMOOK yceueHus. [lepexoiHbie ommOKu U
OLIMOKY OKPYTJICHUS IIPU YUCIEHHOM MHTETPUpPOBaHUM AU PepeHnanbHbIX ypaBHeHUH. CriocoObl
ofOecrieyeHHs CXOAMMOCTH pelleHus 3afgaud. [IpumMeHeHHe HEesSBHBIX METOJOB Uil pPELIeHUs
KECTKUX cucteM auddepeHnnanbHblX ypaBHeHUM. OrnpeneneHus Iara HHTETPUPOBAHUS
uTepauroHHBIM MeToioM. MeToioB Kpanka-Hukonbscona (MeTon Tpanenuil);

® MaTeMaTH4YecKOe MOJEIMPOBAHME CTAI[MOHAPHBIX PEKUMOB IPOLECCOB TEIJIONEpEeaayl B
IUIACTUHYATBIX M 3MEEBUKOBBIX TEIJIOOOMEHHHKax. MareMaTH4ecKoe OIMCaHHe IPOIECCOB C
MPUMEHEHHEM MOJEeNel UAeaqbHOrO0 CMELIeHHs] U BhITeCHeHus. Bpibop u rpaduueckoe
IIPEICTaBICHUE aITOPUTMOB pelleHus. lIpuMeHeHne CTaHIapTHBIX METOIOB BBIYUCIHATEIBHON
MaTeMaTHKU JJI PELICHUS 3a1ad4;

® MAaTeMaTH4eCKOE MOJCIMPOBAHUE CTAL[MOHAPHBIX PEXHMMOB IIPOLIECCOB TEILUIONEPENAYN B
IPSIMOTOYHBIX M IPOTUBOTOYHBIX TPYOYaThIX TEIUIOOOMEHHUKOB, peuieHue 3anadun Komwm u
KpaeBOW 3aJa4uMl NPU MHTEIPUPOBAHUH CHCTEM OOBIKHOBEHHBIX MU(PQEepeHIHATbHBIX YpaBHEHUI.
MaremaTnueckoe OINUCaHUE IPOLECCOB C INPUMEHEHHEM MOJEICH MICAIBHOTO BBITECHEHUS.
Pemenne 3amaun Komm u kpaeBon 3amauu. IlpeacraBieHue anropuTMOB BBIYHCICHWM B BHIE
MHGOPMALIMOHHON MaTpHUIbl CUCTEMbl YPaBHEHUH MaTEeMAaTH4ECKOTrO OINUCaHHs M OJOK-cXeM
pacueroB. Maremarudyeckoe onucanue XTIl ¢ npuMeHeHneM cHucTeM OOBIKHOBEHHBIX
middepeHnnanbHpIX  ypaBHeHMH. OnucaHue OOBEKTOB € paclpe/ieieHHbIMH B IPOCTPAHCTBE
napamerpamu. PoOpMyIUpOBKa HAYaJIBHBIX M KPAEBBIX YCIOBHUM 3ajgad pemeHus. UucieHHbIH
anroput™ 1-ro nmopsaxa ans pemenus 3anayu Kommn. MeTon «IIpUCTpenKkuy I PeleHuss KpaeBon
3a/1a4H;

® MAaTeMaTH4eCKOE€ MOJACIMPOBAHUE CTALMOHAPHBIX DPEKHMMOB IIPOLIECCOB B PEAKTOPAX C
Memankod. OnucaHue MHKPOKMHETUYECKUX 3aKOHOMEPHOCTEH IIPOTEKaHWsl MPOU3BOJIBHBIX
CJIO’KHBIX XMMMUYECKHX peakHi B KUIKOM (a3e /i1 MHOTOKOMIIOHEHTHBIX cucteM. OrpeneneHue
KIIIOYEBBIX KOMIIOHEHTOB CJIOXHBIX XMMHMYECKHUX pEaKUUi C NPUMEHEHHEM METOIOB JMHEWHOUN
anreOpbl - PAHrOB MATPUI] CTEXMOMETPHUYECKUX KO3(P(PHUIMEHTOB peakuuu. MaTemaTtudeckoe
OINMCAaHKUE PEAKTOPHOTO Ipolecca ¢ pyOarkoi Aasi IPOU3BOJIbHOM CXeMbI MPOTEKAHHUSI XMMUYECKON
peakuuu. BpiGOp airopuTMoB pelieHHs 3ahadd C MPUMEHEHHEM HH(OPMAIMOHHON MaTpuUIlbl
CHUCTEMBl YPAaBHEHMM MaTEeMaTHYECKOTO OIMCaHWs M NPEICTABJICHUS QJITOpPUTMa pEIICHUS C
MIOMOIIIBIO OJIOK-CXEMBI pacueTa MpoLecca;

® MAaTeMaTH4eCKOE MOJEIMPOBAHME HECTALIMOHAPHBIX PEXKHMMOB IPOLIECCOB B PEAKTOpAX C
Memankod. Martemarnueckass IOCTaHOBKAa  3aJadyd  JUIsl  PEakUMM C  MPOU3BOJIBHOM
cTexuomeTrpudecko cxemoi. @opmynupoBka 3agaun Komm — 3a1a4u ¢ Ha4aIbHBIMH YCIOBUSIMU.
PazHOoCcTHOE mpencTaBlieHHME CUCTEMBI OOBIKHOBEHHBIX JH(QepeHlnanbHbIX — ypaBHEHUH.
IToctpoenne WHPOPMALMOHHOW MaTpHULbl I BBIOOpa anroputMma pemeHus. I'paduyeckoe
MPEJCTaBICHUE AITOPUTMA PEIICHUS B BUJIE OJIOK-CXEMBI pacueTa;
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® MaTeMaTHYeCKOE MOJICJIMPOBAHUE CTAIMOHAPHBIX PEKUMOB B TpPyOUaTBIX peEakTopax ¢
IPSIMOTOYHBIM M IPOTUBOTOYHBIM JBM)KEHHEM TEIUIOHOCHUTENEH. MaremaTuueckas IOCTaHOBKA
3aauu Ui peaklMi ¢ KOHKPETHON CTeXuoMeTpudeckon cxemoil. @opmynupoBka 3agauu Komn —
33lauyd C HayaJibHBIMU YCIOBUSMM U KpaeBOW 3ajaud — 3aJadd C KpaeBbIMU YCIOBHSIMH.
PaszHocTHOE mpencTaBneHne cucTeM 0OBIKHOBEHHBIX M depeHnnanbubix ypapHenuid. [loctpoenne
MH(GOPMAMOHHBIX MATpHIl Uil BhIOOpa alropuTMOB pemieHus. ['padudeckoe mpeacTaBiIeHHE
QITOPUTMOB PELIEHUS B BUJIE OJIOK-CXEMBI PACUETA;

® MAaTeMaTU4YEeCKOE MOJIEIMPOBAHUE HECTALMOHAPHBIX PEKHUMOB IPOLECCOB B TPyOUyaThIX
peakTopax W YHUCICHHbIE AJTOPUTMbI JTUCKPETH3ALMK Ul pelieHus cucreM auddepeHantbHbIX
YpaBHEHUH C YaCTHBIMHU IPOU3BOJHBIMU. MaremMaTuueckas MOCTaHOBKA 3aJaud JJIsi peakluu ¢
KOHKPETHOM CTEXMOMETPUYECKON cXeMOW. POpMYIHpOBKAa HAYAJIBHBIX M T'PAHUYHBIX YCIOBHM.
Huddepennnanbapie ypaBHEHUS B YaCTHBIX MPOU3BOIHBIX - AJUIUITUYECKOTO, TapaboINnIecKoro u
TUMEepOOIMIeCKOTO  THIIOB. AJTOPUTMBI  PEUICHHS ypaBHEHHMH MapabOIMYecKoro  THIIA.
Maremaruueckass MOJENb XHMHMUYECKOTO NPEBpAIICHUs B M30TEPMHUECKHUX YCIOBHUSX IS
HECTaIIOHAPHOI0 Mpoliecca B TPyOUaThIX anmapaTax ¢ y4eToOM IMPOJO0JILHOTO MEPEMEIINBAaHUSI U C
MIPUMEHEHHEM OJIHOIIapaMEeTPUUYECKON TPPy3nOHHON MOJIENH JuIs OTMCAHUS
TUIPOIMHAMUYECKOW OOCTAHOBKHM B PEAKLMOHHOM IOTOKE. AJITOPUTMBI pELIEHUS B BUJAE CHUCTEM
HEJIMHEWHBIX ypaBHEHMI, a TakKe OObIKHOBEHHBIX AU(QepeHInanbHbIX YpaBHEHUH NEPBOTO U
BTOPOTO MOPSJKOB;

® MaTeMaTH4YecKOe MOJEIMPOBAHUE CTAllMOHAPHBIX PEXHMMOB IPOLECCOB HEMPEPhIBHON
MHOTOKOMIIOHEHTHOM pekTHuuKkamuu u abcopbumu. Maremartnyeckoe ONUCcaHUE TMpolecca
MHOTOKOMIIOHEHTHOM peKkTHUKaluu B TapeipyaTod KoJioHHe. MopaenupoBanue (ha3oBOTro
paBHOBECHS U Ipoliecca Maccolepefauyd Ha TapelikaX B MHOTOKOMIIOHEHTHBIX CHCTEMax. YueT
TEIUIOBBIX 0allaHCOB Ha TapelsiKax MpU MOJAETUPOBAHUU Mpoliecca B PEeKTU(HUKAMOHHON KOJIOHHE.
JIeKOMIO3UIIMOHHBIA  allTOPUTM pacyera Ipoliecca peKTU(GUKAUKW B KOJOHHOM arrmapare.
MareMaTtnueckoe OmUCcCaHue MPOIecca MHOTOKOMIIOHEHTHOW a0CopOIMK B HACAJIOYHOW KOJIOHHE.
MoaenupoBanre mpolecca MHOTOKOMIIOHEHTHOM Maccomepeiayd B CEKUMSAX HacaJO4HOU
KOJIOHHBI. AJITOPUTM pEIIEHUs KpaeBOM 3ajaud Uil MOJEIMpPOBaHUs Ipolecca abcopOuuu B
HacaJo4YHOU KOJIOHHE.

34 OCHOBBI ONTUMHU3ALUN XMMHUKO-TEXHOJIOIMUECKHX IPOLIECCOB:

e pElIeHHEe  337ad  ONTUMHU3alUUd C  TEPMOJMHAMUYECKMMH,  TEXHOJIOTHYECKUMHU,
9KOHOMMYECKUMH, TEXHUKO-DKOHOMMYECKHMH U HKOJIOTMYECKUMH KPUTEPUSMH ONTHUMAJIBHOCTH.
Ontumanelbie  pecypcocOeperaronue XTII. Bpibop kpuTepueB ONTUMAIBHOCTH (IIEIEBBIX
¢bynkuuit). @opMyIupoBKa MHOTOKPUTEPHAIbHON 3aaun onTuMu3anuu. OCOOEHHOCTH pelleHUs
onTuMu3anMoHHBIX 3a1a4 XTIl npu HaIMYMM HECKONBKUX KPUTEPHUEB ONTUMAIBLHOCTH, OBPAXXHOM
XapakTepe 1eJeBo (PYHKIMKY U HAIMYUW OrpaHudeHui 1-ro u 2-To poaa;

® ANrOpUTMBl OJHOMEPHOM M MHOTOMEPHOW ONTHUMH3auuu. MeToapl CKaHMpPOBaHUS,
JOKaU3alMi 3KCTPEMyMa, 30JI0TOro cedeHuss U uucesnn PuboHaum B ciaydae OJHOMEPHOU
ONTUMH3ALMU. MeToapl MHOIOMEPHOM ONTHMMU3ALUMU HYJIEBOIO, IIEPBOIO U BTOPOrO IOPSIKOB.
CuMIIIeKCHBle, CllydailiHble M TPaJUEHTHBIE METOJAbl MHOTOMEpPHOW onTuMmusauuu. Meron
mTpadHbIX GYHKIIHA.

35 3akmioueHue:

e npumeHeHue KoMmmbloTepHblx Mozaeneil XTIl npu npoekTHpoBaHMHM  XMMHUYECKHX
npou3BoactB — B CAIIP. 3amaum cuctem aBromatuzupoBaHHoro mnpoektupoBanus (CAIIP) u
CTPYKTypa CHCTEM KOMIIBIOTEPHOTO MpPOEKTHpoBaHUsA. MH}opMammoHHOE M MaTeMaTHYecKoe
obecrieuenne CAIIP. ABTOMaTH3MpOBaHHOE MPOEKTUPOBAHHE C MPUMEHEHHEM KOMIBbIOTEPHBIX
moaeneit XTTI;

e IIpUMEHEHHE KOMNbIOTEpHBIX Moxeneil XTIl npu ynpaBiaeHMM TEXHOJIOTUYECKUMU
npoueccamu — B ACYTIIL. Komneroreproe monenupoBanue XTII B pexxnMe peanbHOTO BPEMEHH.
CucteMbl npsMOro nuppoBoro (KOMIBIOTEPHOTO) YIPABIECHUS TEXHOJIOIMYECKHMMHM IPOIECCAMU.
OcoOeHHOCTH peanu3aluu KOMIbIoTepHBIX Mojened XTIl B aBTOMaTH3MPOBAaHHBIX CHCTEMax
yIipaBJieHUs TexHonornyeckumu npoueccamu (ACYTII).

4, KOMHCTCHHI/II/I CleIHaTCHCf/'I IMpu OCBOCHUH OUCHHUILIAHBI:
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TI'oToBHOCTH MNPUMCHATH AHAJIUTHYCCKUC U YHUCJICHHBLIC MCTOJAbI PCHICHUSA IMOCTABJICHHBIX 3aja4y,
MCIOJIb30BaTh COBPEMEHHbIE HH(OPMAIIOHHBIE TEXHOJIOTUH, IPOBOIUTH 00pabOTKY MH(pOpMAIUU
U WUCIOJIb30BaHUEM MPUKIAJAHBIX TMPOTPAMMHBIX CPEACTB  Ccdepbl  MpodhecCHOHATBbHON
ACATCIIBHOCTH, HCIHOJIB30BATb CCTCBLIC KOMIIBIOTCPHBIC TCXHOJOIMU U 0a3sl JaHHBIX B cBOCH
npodeccHOHaNBbHON AEATEIbHOCTH, TAKEeThI MPUKJIAAHBIX TPOTPaMM JUIA pacyéTa TeXHOJIOTHUECKUX
napamerpoB obopynoBanus (I1K-2);

CriocoOHOCTh aHATM3UPOBATH TEXHUYECKYIO TOKYMEHTAIHIO, IIOAOMPaTh 000pyI0BaHNE, TOTOBHUTH
3asBKU Ha pUoOpeTeHue u peMoHT obopynoBanus (I1K-9);

T'0TOBHOCTH HMCITOJIB30BATh 3HAHHE CBOMCTB XHMHUYCECKHX 3JICMCEHTOB, COGI{I/IHGHI/If/'I U MaTcpuajioB
Ha MX OCHOBE JJIs peleHus 3a1a4d nmpodeccrnoHansHo aestensHoctu (I1K-18);

5. O0Oumii 00beM TUCHUILIAHBL

KomnaectsBo Bcero akangem.
3a4ETHBIX €QUH. | 4aCOB B
cemecTpe
OO0mmast TpyI0eMKOCTh IUCIUTUINHEI 10 YIeOHOMY TUIaHY 3 108
B ToMm umcne Ha oOydeHue 3 108
AyIUTOPHBIC 3aHATHS: 1,33 48
Jlexmun 0,89 32
[TpakTnueckue 3aHATHS - -
JlabopaTopHbie pabOTHI 0,44 16
CamocTrosTenpHas padoTa 1,66 59,4,85
Pacuerno-rpaduueckne paboTs - -
Jlpyrue BUIBI CaMOCTOSTEILHON paboThI
KonTtakTHas caMocTosiTenbHas paboTa 0,2
CaMocCTOsATET HOE U3YUEHNE PA3ICTIOB AUCITUTIIMHBI 59,8
Bux uroroBoro KoHTpOJIs 3HaHUHN (3a4ET C OLIEHKOM) - -
KosnmuectBo Bcero actpos.
3a4YETHBIX €IMH. | 4acoB B
cemMecTpe
OO611ast TPYA0EMKOCTh AUCHUTIIHHBI 3 81
B ToMm uucie Ha oOyuenue 3 81
AyIUTOpHBIC 3aHATHSA: 1,33 36
Jlekuun 0,89 24
[IpakTryeckue 3aHATHS - -
JlaGopaTopHbie pabOTHI 0,44 12
CamocrosTenpHas pabora 1,66 45
Pacuetno-rpaduueckue paboThl - -
Jlpyrue BUIBI CaMOCTOSATEIBHON PabOThI
KonrakTHas camocrositenbHas paboTa 0,15
CaMOCTOATENBHOE N3YUEHUE Pa3/IE€I0B IUCHUIIIAHEI 44,85

Bun uToroBoro KOHTpOJIs 3HAHUH (3a4ET C OIICHKOM ) - -

AHHOTaN U padoyeil NPOrpaMmMbl JUCHUIIIHHBI
«Teoperuyeckue ocHoBbI Koppo3un» (51.B.16)

1 HGHL JAUCITUITIIINHBI: HpI/I06pCTCHI/IC CTYACHTAMHA 3HaHUH O KOPPO3HMOHHBIX IIpOoLECcCax,
MPOTCKAIOIUX B I'a30BbIX U KUIAKHUX CPE€aaxX, O BUAAX KOPPO3UU, UMCIOIMMU MCECTO B ITPUPOJIHBIX U
TCXHOJIOTHYCCKUX CpChax.

2. B pesynprare M3y4deHHs AUCLUIUIMHBI OOydaroluiics mo mporpamme OakajiaBpHara
JIOJIKEH:
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Ob6nanatp cienyroumu npodeccuoHanbHbIMU KoMieTeHusMu (11K):

-CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYILIECTBIISATH TEXHOJIOTUYECKUHN MPOIECC B COOTBETCTBUU
C PErJIaMEHTOM M MCIIOJIb30BaTh TEXHMUYECKUE CPEJCTBA Ul M3MEPEHUS OCHOBHBIX ApaMETPOB
TEXHOJIOTUYECKOT0 TPoIecca, CBOMCTB chIpbs U npoaykimu (I1K-1);

- CIIOCOOHOCTBIO HCIIONIB30BAaTh IMpaBHJAa TEXHUKU OE30MaCHOCTH, IMPOU3BOICTBEHHON
CaHUTApUH, M0’KapHON 0€30I1aCHOCTU U HOPMBI OXPAHbI TPYy/Ja, U3MEPATh U OLIEHUBATh IapaMETPhbl
IIPOU3BOJICTBEHHOIO MMKpPOKJIMMAaTa, YpPOBHS 3albUIEHHOCTH U 3ara3oBaHHOCTH, LIyMa, U
BUOpanuu, ocBerieHHoctu padounx mect (I1K-5);

-TOTOBHOCTBIO K OCBOCHHUIO M IKCILTyaTallii BHOBb BBOIMMOT0 obopynoBanus (I1K-8);

-CIIOCOOHOCTBIO ~ BBISIBISITH M YCTPAHATH  OTKJIOHEHHS OT  PEXHUMOB  paboOThI
TEXHOJIOTHYECKOTO 000PYI0BaHUS U TTapaMeTPOB TexHoJoruueckoro mporecca (ITK-11);

-TOTOBHOCTBIO UCIOJIb30BaTh 3HAHUE CBOMCTB XMMUYECKUX IEMEHTOB, COETUHEHUN U
MaTepHaJIOB Ha MX OCHOBE IS peleHus 3a1a4 npodeccuonanpHoi nesrensaoctr (I1K-18);

-TOTOBHOCTBIO ~ M3y4yaThb HAY4YHO-TEXHHYECKYI0O HMH(POpPMAIMIO, OTEYECTBEHHBIM U
3apyOeKHBIN ONBIT 1Mo TeMaTrke uccnenosanus (I1K-20)

3name:

-(pU3NYECKUI CMBICI MPOLIECCOB, MPOTEKAIONINX HA AIEKTPOIAX;

- MEXaHU3MBbI POTEKAIOIINX KOPPO3HOHHBIX IIPOLIECCOB;

-METO/Ibl UCCIIEIOBAHMS KUHETUKH 3JIEKTPOIHBIX MPOLIECCOB U MPOLIECCOB KOPPO3HH;

-C0cOObI KOPPO3HUOHHBIX HCIIBITAHUH;

Ymemy:

-CHUMAaTh MOJSPU3ALMOHHBIE KpPUBBIE 3JIEKTPOJHBIX IPOILECCOB, CTPOUTH AMArPAMMBI
KOPpPO3UH;

-OIpeENsATh Ha OCHOBE SKCIIEPUMEHTAIBHBIX UCCIIEIOBAaHUM U TUTEPATYPHBIX JaHHBIX TOKU
Y NOTEHLHUAJBI KOPPO3UH, TOKA3aTeIH KOPPO3UU;

-OIPENENATh JUMUTHPYIOILYIO CTAHI0 KOPPO3UOHHOTO IPOLIECCa;

-IIPOU3BOJUTE OLIEHKY KOPPO3UOHHON CTOMKOCTH MaTEpUalioB B arpecCUBHBIX CPEax;

-IIPOBOJUTH YCKOPEHHBIE KOPPO3UOHHBIE UCTIBITAHUS;

- IPUMEHSATH MOJIYYEHHYI0 HH()OPMALIUIO AJISl PEIIeHHs] KOHKPETHBIX TEXHOIOTUYECKUX
3ajauy;

Bnaoemy:

-HAaBbIKAMH HACTPOMKH TEXHOJOTHYECKOT0 000Py10BaHUs, HAJIAAKH IIPUCIIOCOOICHUH,
MHCTPYMEHTA U APYrOi OCHACTKH, BKIIOYEHHO! B JIAOOPATOPHBINA PAKTUKYM.

3. Kpatkoe coneprxaHue AUCHUILINHbBI

BBenenue

3HayeHue, LenM M 3afaud  JucHMIUIMHbL. COBpEMEHHOE OIpeleleHHEe KOPpPO3UH U
COINIPOTHUBJIEHUS] MaTepuayioB. 3HaueHHe O0pbObl ¢ Koppo3ueld. OCHOBHBIC pa3feiabl M HMOHATHS
mucuuiuinHel.  Kiaccudukanus BUIOB pa3pylleHUss MaTepualioB MOJ JEHCTBUEM arpecCUBHBIX
cpea. KonnuectBeHHas oljeHKa KOPPO3HMOHHOI'O Pa3pylLIeHUs MaTepUaNIOB. DICKTPOXUMHUYECKas U
XUMUYECKas KOPpO3usl.

Teoperndeckas 3J1€KTPOXUMHUSL.

OCHOBHBIE IOHATHS JEKTPOXUMHUHU.

IIpoBoanuku I u I pona. DnekTposin3 Kak OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIN IIPOLIECC.

Knaccugukanus npoBoJHUKOB U MPOX0XKIEHHE TOCTOSIHHOTO JEKTPHUUECKOro TOKa yepes
ONEeKTPOXUMHUYECKHE CUCTEMBbl. OCHOBHBIE THUIIBI JJIEKTPOXUMHUYECKUX CHUCTEM M UX COCTAaBHBIE
yactu. OnpeneneHne NOHATHHA Kartod M aHoJ. OTIMYMTENbHBIE NMPU3HAKK DJIEKTPOXUMHUYECKUX
peaKuum.

3axonbl Dapazes, KaKylmuecs: OTKIOHEHHUS. BrIXo o TOKYy.

OCHOBBI NIEKTPOXUMUYECKONH TEPMOAMHAMUKHI

[IpyunHBI BO3HHMKHOBEHHUS 3JIEKTPOXMMHYECKOIO IOTEHLHAla Ha TPAHULE DBJIEKTPOA-
pactBop. PaBHOBecme B 2diekTpoxuMuueckod 1enu. OKHCINTENbHO-BOCCTAHOBUTEIBHbBIE
MOJIypEeaKIIMU U MOHATHE AIEKTPOAHOTO noTeHuana. Knaccupukanus snexrpoos. Konmenus
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AJIEKTPOHHOTO PaBHOBECHUSI HA TPAHUIIE JEKTpoA-MeTai. Kiaccuduramus 3meKTpOXUuMUYECKIX
ueneil. [IpaBuio 3nakoB u pacuer I/IC.

Bonopoauslii a5ekTpo U cTaniapTHas BOAOPOAHAs miKaia. KuciopoaHelii 31eKTpo.
Huarpamma [Typ6e. MemOpaHHbBIe paBHOBECHE, MEMOPAHHBII MOTEHITHAIL.

Crtpoenue JBOMHOTrO 3JEKTPUUYECKOTO CII0S

CBsi3b DJIEKTPUYECKUX W aJCOPOLMOHHBIX SBJICHHA HA TpaHulle pazaena ¢a3. EmMkocTs
JIBOMHOTrO asieKTpudeckoro cios. IloTennuanel HyneBoro 3apsaa 1 MexaHu3M Bo3HUKHOBeHUs D/1C
AIEKTPOXUMHUYECKOM LIECTIH.

OcHOBHBIE MOJICTIbHBIE TTPEACTABJICHUS O CTPOSHUHU JTBOMHOTO 3IEKTPUUYECKOTO CIIOS.

OCHOBBI JIEKTPOXUMHUYECKON KUHETHKHU

OOmas XapaKTepUCTUKA ANEKTPOXUMHUUECKHUX MIPOIIECCOB. [MonspuzanmonHas
XApaKTEPUCTHKA B YCIOBUAX JMMHTHPYIOIIEW CTaauM MacconepeHoca. Meron Bpamaromerocs
JTUCKOBOTO 3JIEKTPO/IA.

Teopust 3aMenIEHHOTO pa3psila U €€ COBPEMEHHOE OO0OCHOBaHHME. MeETOoNbl M3y4YeHUs
CTaAWil pa3psAl-MOHU3ANUA. 3aKOHOMEPHOCTH SJIEKTPOJHBIX IMPOIIECCOB B YCIOBUAX MEIJICHHOU
XUMHUYECKOM cTaini. MHOrOCTaIMiHBIE PEAKIUH C MOCIEI0BATEIBHBIM IEPEHOCOM JIEKTPOHOB.

DNEeKTPOXUMHUYECKasT KOPPO3HSL.

DNeKTPOJHBIEC TOTEHIIUAIIBI U TEPMOIMHAMUYECKAs] BO3MOKHOCTH KOPPO3HUH.

Koppo3uss B kucinbix pactBopax. MexaHW3M BOCCTaHOBJIEHHS Bojopona. Kopposus B
HEUTPAIBHBIX W IICJOYHBIX Cpenax (KUCIOpOAHAss KOpposus). MexaHu3M BOCCTAHOBIICHUS
KHCJIOPO/Ia.

[Tonspu3aniuoHHbBIe TUArpaMMbl KOPPOIUPYIOMUX MeTauioB. CHITHE MOJISPU3AUOHHBIX
KpUBBIX. Pacder ckopocTeil KOpPpO3WH IO TMOJSPU3AMOHHBIM JITaHHBIM. BriusHHE COOTHOIIEHUS
TIJTOIA IeH KaTo/la M aHOIa Ha TOKU KOPPO3HH. Teopusi KaTOAHOU 3aIlUTHI.

[TaccuBamusa.  Xapakrtepuctuka mnaccuBammu u  ®mage nortenuuan. [loBenenue
naccuBatopoB. [TacCUBHOCTH keie3a B a30THOM KHUCIIOTE.

AHopmHas 3ammTa M TepenaccuBanysa. Teopusi maccuBHOCTH. CraOwin3aius MacCUBHOU
IJICHKK BO BpeMeHH. [leiiCTBHE XJIOPUA-UOHOB U AKTHMBHO-IIACCHUBHBIC 3JIEMEHTHI. Kputudeckuii
MOTEHITMAa MUTTUHT000pazoBaHus. JlokanpHas aHoHas maccuBanus. [[acCHBHOCTH CTIIaBOB.

Brnusiane BHYTpeHHMX (AKTOPOB Ha KOPPO3MOHHOE TIOBEACHHE: MPHUPOJa MeTallia,
COJIepKaHWe W CTPYKTypa CIUIaBa, COCTOSHHE M 00pabOTKa TOBEPXHOCTH, MEXaHUYECKHE
HanpsHKEHUS.

Biussaue BHemHuX (aKTOPOB Ha KOPPO3HMOHHOE TIOBEJACHHE: COCTaB W XapakTep
arpecCUBHOM cpejibl, TEMIIEpATypa, JABICHUE, CKOPOCTh JBWKEHUS CPEibl, BHELIHSS OIS pU3aIus,
KOHTAaKT C MeTaJlJJaMHd M HeMeTaJlJIaMH.

Xumuyeckas Kopposusi.

Mexanu3Mm Tra3oBOi KOppo3uu. TepMoaumHaMHuKa ra3oBod Koppo3uu. KuHeTHKa ra3zoBoi
Koppo3uu. BiusHue BHyTpeHHUX ()aKTOPOB Ha Ta30BYI0 KOPPO3HUIO: COCTaB, CTPYKTYpa CILIABOB,
MEXaHWYCCKHUE HamnpsoKeHusT W Aedopmarnus, oO0paboTka TMOBEPXHOCTH. BiusHHE BHEIIHHX
(akTOpOB Ha Ta30BYI0 KOPPO3HIO: COCTaB CPEIbl, TEMIIEPATypa, IaBICHHE CKOPOCTh JIBUKECHUS
cpepl.

4. O0bem y4eOHOM AUCIUILTUHBI

Bceero 6 cemecTp 7 cemecTp
Buner yae6HOI paboThI B3au. | Bakan. | B3au. | Bakang. | B3au. | B akan.
erl. yacax el Jacax el. gacax

OO01ast TpPyA0EMKOCTh IUCIUTUTHHBL 12 432 6 216 6 216
o yueOHOMY
[IaHy
AyIUTOPHBIE 3aHATUA: 4,44 160 2,22 80 2,22 80
Jlexnnu 1,77 64 0,89 32 0,89 32
[IpakTHyeckue 3aHATHS 0,88 32 0,44 16 0,44 16
JIaGopaTopHbie pabOThI 1,77 64 0,89 32 0,89 32
CamocTosTenpHas paboTta 5,55 200 2,78 100 2,78 100
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Bu1 UTOrOBOTO KOHTPOJIS: 3K3aMEeH 2 72 1 36 1 36

KonrakrHas pabora - 0,4 0,4
[IPOMEKYTOYHAS aTTECTALIUS
[ToaroToBKa K 3K3aMEHY 35,6 35,6
Bcero 6 cemecTp 7 cemectp
Buner yae6HOM paboThI B3au. [Bactpon. B3au. [Bacrtpon. B3au. |BacTtposn.
el qacax el gacax el gacax
OO111ast TPYI0EMKOCTh AUCIUILTHHBL 12 324 6 162 6 216
1o yueOHOMY
[IaHy
AyIUTOPHBIE 3aHITUS: 4,44 120 2,22 60 2,22 60
Jlexmun 1,77 48 0,89 24 0,89 24
[TpakTHUvecKue 3aHsITH 0,88 24 0,44 12 0,44 12
JTabopaTopHbIe pabOTHI 1,77 48 0,89 24 0,89 24
CamocTosTenpHas padoTa 5,55 150 2,78 75 2,78 75
By ©”TOroBOro KOHTPOJIS: IK3aMEH 2 1 27 1 27
KonTakTHas pabota — 0,3 0,3

[MPOMEKYTOYHAs aTTeCTalus

[ToaroroBka K 3K3aMeHy 26,7 26,7

AHHOTaNUA padoyeil MPOrpaMmMbl U CHUIIMHBI
«3ammTa ot koppo3un» (b1.B.17)

1. Llenp quCHUIUIMHBL: TPUOOPETEHNE CTYIEHTaMH 3HaHUHN U1 000CHOBAHUS U peaan3alun
pelIeHnid pU BBIOOPE KOHCTPYKIMOHHBIX MAaTE€PHAaIOB MPU M3TOTOBJICHUHU U 3aIlUTE OT KOPPO3UH
000pyIOBaHUS XUMHUYECKHUX MPOU3BOJICTB.

B pesynpraTe wW3ydeHHs UCHMIUIMHBI OOy4alOUIWICS MO MporpaMme OakajiaBpuaTa
JIOJIKEH:

O6manate ciaenyromumu npodeccuonanbubiMu komneTeHusamu (11K):

-CIIOCOOHOCTHIO TIPUHUMATh KOHKPETHBIE TEXHHUYECKHE pelIeHuss Mpu pa3zpaboTke
TEXHOJIOTHYECKHX IIPOIECCOB, BHIOMpATh TEXHUYECKHUE CPEJICTBA M TEXHOJOTUU C YYETOM
9KOJIOTHYECKUX MocieacTBUi ux npumencaus (I1K-4);

- CHOCOOHOCTBIO HCHOJB30BaTh MPaBHJIa TEXHUKH O€30MaCHOCTH, MPOU3BOICTBEHHOM
CaHUTApHUH, MOKapHOU 0€30MaCHOCTU U HOPMBI OXPAHBI TPYy/Ja, U3MEPATh U OLIEHUBAThH MapaMeTphl
MIPOU3BOJICTBEHHOTO MHKpPOKJIMMAaTa, YpPOBHS 3albUICHHOCTH U 3ara3oBaHHOCTH, IIymMa, U
BHUOpaIuu, ocBeneHHoCcTr padounx mect (ITK-5);

-CIOCOOHOCTBIO MPOBEPATh TEXHUYECKOE COCTOSHUE, OPTaHU30BBIBATh MPO(UIaKTHYECKHE
OCMOTpPBI U TEKYLIUH PEeMOHT 00OpYIOBaHUs, TOTOBUTH O0OpPYJOBaHHE K PEMOHTY M NMPUHUMATH
obopynoBanue u3 pemonta (I1K-7);

-TOTOBHOCTBIO HCIIOJIB30BaTh 3HAHHME CBOMCTB XHMHUYECKHUX JJIEMEHTOB, COCIAMHEHUH U
MaTepHaioB Ha MX OCHOBE JIS pellieHus 3a1a4 mpodeccuonansHoi aesirenbaoctu (ITK-18);

-TOTOBHOCTBIO HCTOJIb30BaTh 3HAHUS OCHOBHBIX (DHU3MUECKUX TEOPHH IS pelIeHHUs
BO3HUKAIOMKNX (DU3MUECKUX 33]ad, CAaMOCTOSITENILHOTO MPHOOpeTeHUs (pU3MYecKUX 3HAHWM, IS
MOHUMAaHUs MPUHIUIOB paboThl MPUOOPOB W YCTPOWCTB, B TOM YHCJE BBIXOJSAIIMX 32 MPEICIIbI
KOMIIETEHTHOCTH KOHKpeTHoro HanpasieHus (I1K-19);

3namy:

-00I1IMe CBEICHUS O COCTOSIHUM M U3MEHEHHH CBOMCTB KOHCTPYKIIMOHHBIX MAaTepUAJIOB B
YCIOBUSAX XUMHUYECKUX TIPOU3BO/ICTB ;
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-OCHOBHBIC UCTOYHHKH KOPPO3HOHHOTO BO3JCHCTBUS Ha KOHCTPYKIIMOHHBIE MAaTEpUANbI B
YCIOBUSAX XHMHYECKUX IPOU3BOJACTB, UX KAYCCTBEHHBIC U KOJUYCCTBCHHBIC XapaKTEPUCTHUKH,
METOJbI ¥ CHOCOOBI MPOTHO3UPOBAHUS HAJC)KHOCTH XUMHUYECKOTO O0OpYIOBAHUS U MOCIEICTBUI
KOPPO3UOHHOT'O BO3JCUCTBUS;

METO/IbI 3aIIUTHI OT KOPPO3HH;

-KOHIEMIIHUIO KOMIUIEKCHOTO 00€CIeueHus 3alllUThl MaTEPUaIOB OT KOPPO3HUU;

Ymemy:

-OLICHUTh XapaKTep BIMSHHUS OKPYXAIONICH WJIM TPOU3BOJCTBEHHOW Cpeipl Ha
3aKOHOMEPHOCTH TEUEHUSI KOPPO3HOHHBIX MPOIIECCOB;

-BBIOpAaTh KOHCTPYKIIMOHHBIA MaTepra,

-pa3paboTaTh KOMIUIEKC MEPOTIPUSTHH 10 3aIUTE METALIIOB OT KOPPO3HH;

-000CHOBATh KOHCTPYKIIHIO aIlliapaTa i KOMILICKC MEPOTIPUATHI TI0 3alTUTe 000PYIOBAHHUS
Y TPAHCIIOPTHBIX KOMMYHUKAIIUH OT KOPPO3UOHHOTO BO3JICHCTBUS OKPYKAIOMICH CpEeIbl.

Bnaoemy:

-pa3IMYHBIMU CIIOCOOAMH 3aIUTHl MATEPHATIOB OT KOPPO3HMOHHOTO pa3pylIeHNUS;

-JIaHHBIMH O KOPPO3UOHHBIX XapaKTEPUCTUKAX METAJUIOB U CILUIABOB;

-JIaHHBIMH, MTO3BOJISIFOIIMMHU BbIOpaTh HEOOXO0IMMOE 000PYJOBaHHE U KOPPO3UOHHOCTOUKHIMA
Martepual s €ro U3roTOBJICHUSI.

3. Kparkoe conepkaHue TUCIUILTAHBI

1. Beeneunune

Knaccudukarus u 0630p METOIOB 3aIIUTH METAJIOB OT KOPPO3UHU U 000CHOBaHHUE BhIOOpA
METO/Ia 3aIUThI

2. 3amTa OT KOppO3HH 00pabOTKOM CpeIpl.

VY aneHue arpecCHBHBIX KOMITOHEHTOB, TIOHIKEHUE KOHIICHTPAIIMHA OKUCITHTEIICH

HNuruduropsr kopposun. Onpeieienne, Kiaccuukanms, MEXaH|3M JIeHCTBUS (MEXaHU3M
MacCUBAIlUU U MHTUOMPOBaHMS) M 00JaCTH TPUMEHEHUSI HHTHOUTOPOB Koppo3uu. Heoprannueckue
MHTUOUTOPBI KOppo3uu. OpraHndeckue MHTMOUTOPbI KOPPO3UH, BKIIOUAss KOHCUCTEHTHBIE CMa3KH
u uHruOuTOphl TpaBieHus. Jleryume (mapo-dasznpie) MHrHOMTOpHL. OreHka 3¢pEGEKTHBHOCTH
NEHCTBUSI KHTUOUTOPOB (3alUTHBIN 2P HEKT).

Konceppanus Mmetaimnuecku nzaenuii. CpeacTBa U METOAbl KOHCEPBALIMH.

Heaspanus. OOpaboTka X0JOgHOW U Topsiuedt Boabl. [loAroToBka BOJBI JUIsl MApOBBIX
KOTJIOB. MeTO/1bl TPOTUBOKOPPO3UOHHOM 00pabOTKU KOTIOBOM BOJIBI.

3. DIeKTpoXuMuIecKast 3alluTa.

Karognast anexTpoxuMmuueckas 3alimra.

Karoanast 3amuTa OT BHEIIHET0 UCTOYHUKA ToKa. KaToqHo-mpoTekTopHas 3amuTa.

AHO/IHas AJIEKTpOXUMUYECKas 3alliuTa. AHOIHAS 3allUTa OT BHEIIHEr0 UCTOYHHUKA TOKA.
AHOIHO-TIPOTEKTOpHAS 3aIlUTA.

3alUTHBIE OKPBITHUS.

Mertannnueckue mokpbiTusa. Kiaccudukarus 3alIMTHBIX TOKPHITHI. METObI MOJIy4eHusl.
OmpeneneHre 3alIMTHOW CIIOCOOHOCTH W KOPPO3MOHHOW CTOMKOCTH TOKPBITHH. Bumsl
METaJIMYeCKNX MOKphITH. [loaroroBka mMOBEPXHOCTH TEpel] HAHECEHUEM MEeTaNIMYeCKUX
nokpeiTuil. L{uHkoBbie mOKpbITUA. KagmueBsie mokpeiTusa. HukeneBble MNOKpHITHS. MenHble
NOKpBITUS.  OJOBSHHBIE TOKPBITHS. XpPOMHUPOBaHHAs CTalb IS KOHCEPBHOMU Tapsbl.
KonBepcuoHHbIE ~ TMOKpPBITUS.  XpoMaTupoBaHHe  (OIMHKOBAHHBIX WM KaJIMHUPOBAaHHBIX
noBepxHocTel).  OkcumupoBanue  cranu  (Boponenwe).  OxcuaupoBaHuHe — ATIOMHUHUSL.
®docharupoBanue. Hemeramnuueckue TOKpbITHS. HaHeceHHMe NaKOKPAaCOUHBIX —TMOKPBITHA.
Hanecenne MOKpBITHII W3 TOPOIIKOB, CYCIEH3UH W JKUIKUX KOMIIO3UIUH. JlakokpacodHble U
noJmMMepHbie oKpbITHs. Hanecenue mokpeituii u3 nuctoB ([InakupoBanue, pyrepoBka TUCTOBBIMU
MOJIMMEPHBIMU MaTepUaIaMu).

5. IIpotuBokoppo3uonHoe mnerupoBanue (JlermpoBanwe s TpUTAHUS KOPPO3HMOHHOU
CTOMKOCTH).

4. O6beM y4eOHOM TUCITUTLINHEI

B 3aueTHBIX

CAnHuIax gacax gacax

B akanem. B actp.
Bunsl yueOHOM paboThI
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OO01mast TpyI0eMKOCTh AUCHUIUIHHEI 0 y4eOHOMY TIIaHy 6 216 162
AyIUTOpHBIC 3aHATHUS: 2,22 80 60
Jlexuuu (JIek) 0,89 32 24
I[IpakTuueckue 3ausaTus (I13) 0,44 16 12
Jla6opaTopusie pa6oTs! (JIP) 0,89 32 24
CamocrosrensHas padora (CP): 2,78 100 75
Pedepar 0,5 18 13,5
CaMOCTOATENBHOE U3YyYEHHE PA3JEIOB TUCIUILIMHEI 2,28 82 61,5
Bun xoHTpOIIS: SK3aMeH 1 36 27
KonTakTHas paboTa — MpOMEXKYTOYHAsT aTTECTAIHS 0,4 0,3
[ToaroToBka K SK3aMeHy 35,6 26,7

AHHOTanuA padoyeil NporpaMMbl
«YueOHasi HAY4YHO-UCCJIe0BaTeabckas padora» (b1.B.18)

1 Hens YHUP — nmpuoOpereHne oOy4yarommUMUCs YIITYyOJICHHBIX 3HAHUW M KOMIIETEHITUH,
MOJTyYeHUE W 3aKpervieHue Npo(ecCHOHaTbHBIX YMEHHWW W HaBBIKOB B 00JacTH TPOBEICHUS
Hay4YHO-HUCCIEAOBATEICKAX PabOT C HCHOJIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHH TyTeM
CaMOCTOSITEJIPHOTO TBOPYECKOTO BBHITIOJIHEHHS 3a7ad, ITOCTABJICHHBIX IPOTPAMMON HaydHBIX
HCCIE0BaHU .

OcHoBHOM 3amaueit YHUP sBastorcs mnpuoOpeTeHHEe HaBBIKOB IUIAHUPOBAHUSA U
BBITIOJTHEHUST HAYYHO-HMCCIIEIOBATEIHCKON pabOThl; 00paboTKa, MHTEPIPETAIUS U TPEICTABICHHUE
Hay4YHBIX Pe3y/bTaTOB; MOJATOTOBKA K BBIMOJHEHUIO BBIITYCKHOM KBaTU(UKAIIMOHHOW paOOTHI.

2 B pesynbrare BoimoiaHeHus: Y HUP oGyvaronuiics mo mporpamme OakajgaBpuaTa J0DKEH:

Obnadams cnenyronumu (I1K) komneTeHImsIMHU:

-CIIOCOOHOCTh ~IMPUHHMMATh KOHKPETHBIE TEXHUYECKHE peIleHUus TMpu pa3zpaboTke
TEXHOJIOTHYECKHX IIPOILECCOB; BBIOMPATh TEXHUYECKHE CPEACTBAa M TEXHOJOTHH C Y4YETOM
AKOJIOTHYECKUX MoceAcTBUI ux npumeneHus (ITK-4)

-TOTOBHOCTh K OCBOCHHUIO M IKCILIyaTal[iii BHOBb BBOIMMOTO 0OopynoBanus (ITK-8)

-CIIOCOOHOCTh AHATU3UPOBATH TEXHUYECKYIO NOKYMEHTallMI0, MOAOUpaTh 00OpyHoBaHUE,
TOTOBHTH 3asBKU Ha proOpeTenne u peMoHT obopynoBanus (ITK-9)

-CIIOCOOHOCTh IUIAHUPOBATh M TMPOBOIUTH (U3NYECKHE M XUMHYECKHE HSKCIEPUMEHTHI,
MPOBOJUTH O0pabOTKY HMX pPE3yabTaTOB M OLEHHBATh MOTPEHIHOCTH, BBIABUTAaTh TUIOTE3bI U
YCTaHABIIMBATh TPAHUIIBI UX MPUMEHEHHs, NMPUMEHSATh METOJbl MAaTEMaTHYECKOrO aHaau3a H
moaenupoBanus (ITK-16);

-TOTOBHOCTh HCIOJIB30BaTh 3HAHUS OCHOBHBIX (DM3MUECKUX TEOPHH HJs peuieHus
BOZHUKAIOMIKNX (DU3MUECKUX 3a]a4, CAaMOCTOSITEIILHOTO MPHOOpeTeHuss (PU3NYEeCKUX 3HAHWM, IS
MOHUMAaHUs MPUHIUIOB paboThl TPUOOPOB M YCTPOMCTB, B TOM UHKCJE BBIXOJAIIMX 32 IMPEAesbl
komnerentHocTH (ITK-19);

3nameo:

-OCHOBHBIE TTOHATHUS TEOPETUUECKOTO U IKCIIEPUMEHTAILHOTO UCCIIEIOBAHNUS;

-TE€OPHIO OCHOBHBIX METOJOB UCCIIEIOBAHUS U aHAIN3a;

-IIPUHIHUIIBL PaOOTHl OCHOBHBIX TPUOOPOB M 000PYIOBAHHUS;

Ymemy:

TJIAHUPOBATH M MIPOBOJUTH SKCIIEPUMEHTHI, TPOBOIUTH 0OPaOOTKY UX PE3YNbTaTOB U
OIICHUBATh MOTPEIIHOCTH;

-IIPUMEHATH TPUOOPETEHHBIE TPAKTHUECKHE HABBIKH B MPOPECCUOHATBHON AEITeTbHOCTH
JUISL PEIIeHUs KOHKPETHBIX 3a/1a4;

-OCYILECTBIIATH OLIEHKY PE3YJIbTaTOB aHAIIN3a,

Braoemy:

- CHCTEeMOi BBIOOpA METOOB UCCIIEIOBAHUS, OIIEHKON BO3MOXXHOCTEH KaXI0T0 METOIA.
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3. Kpartkoe conep:kanue NpakTHKH

YHUP Bxioroyaer odranbl O3HAKOMIICHHS C IPUHOMIIAMM OPraHHU3aluyd  Hay4YHBIX
ucciaeaoBaHuM U yuyeOHou paboTel (Moaynu 1, 2) U 3Tanm NpakTUYECKOTO OCBOCHUS JCSATEIHHOCTU
y4eHOro-ucciieoBarens (Moayib 3).

Monynb 1. BelnonHeHue u npeicTaBieHUe pe3ybTaTOB HayYHbIX HCCIIEI0OBAaHUM.

BrInonHeHue HayyHbIX UCCIIEA0BaHUMN.

CocraBnenue nporpammsl uccienoBanus. CTpykTypa U coJiep’KaHUE OCHOBHBIX pa3zeiioB
OTUeTa 0 Hay4HO-UCCIIEJ0BATENbCKOM padoTe.

dopmynupoBaHUe LEIeH U 3a/1a4 UCCIETOBAHMS; COCTABICHNE aHATUTUIECKOTO 0030pa 1Mo
TEME HCCIENOBaHUs; BbIOOP A(PPEKTUBHBIX METOJAOB M METOAUK JOCTHUKEHHUS >KEJIAeMBbIX
pe3ynbTaTOB UCCIIEIOBAHMS.

[IpoBeneHne COOTBETCTBYIOIIMX 3KCIEPUMEHTOB Ul IOJY4YEHUS IIPAKTUYECKHUX
pe3yJbTaTOB; aHAINU3, UHTEpIIpeTalns U 0000IIeHNEe Pe3yIbTaTOB UCCIE0BaHUs; (OPMYIUPOBKA
BBIBOJIOB; HAITUCAaHHUE OTYETA.

[ToaroroBka Hay4HOTO AOKJIAIA U IPE3CHTALIUN.

4. OOt 00bEM TUCIUILINHBL

Bunel yue6HOM paboTh Bcero
3ader. equHUIl | AKaZeM. 4acoB | ACTPOH. 4acoB

OO6masi TPyIOEMKOCTh  TUCIUIIIMHBI  TIO 3.0 108 81
yaeOHOMY IIJIaHy
KonraktHas padora (KP): 1,45 52,2 39,15
CamocrosrensHas padora (CP): 1,55 55,8 41,85
KoHTakTHas camocTosiTebHas paboTa 0,2 0,15
CaMOCTOSATEIbHOE  BBITIOJIHEHUE  Pa3JieiioB 55.8 4185
IACIUATUINHEL
By uroroBoro KoHTpOJIS: 3a4eT / IK3aMeH 3a4eT C OIlEHKOU

AHHOTaNUA padoyeil MPOrpaMmMbl JUCHHUIIJIMHbBI
«JIeKTUBHbIE TUCHUIJIMHBI 110 Ppusndeckoil KyabType u cnopry» (b1.B.19)

1 Ilenp AMCUMIUIMHBI: OBIIAJICHHE METOJOJIOTHEH HAyYHOI'O MO3HAHUS (U3NYECKON KYIbTYphI U
CIOpTA; 3HaHHWE UCTOPUYECKUX, HAYUHBIX U MEJarOTHYeCKUX OCHOB (PU3MYECKON KYJIbTYpHI, CIIOpTa
U 37I0pOBOro 00pasa KU3HU; OBJIAJICHUE CUCTEMOM TEOPETHUUECKUX 3HAHUMN, MPAKTUYECKUX YMEHUI
Y HaBBIKOB, 00ECIEUNBAIOIINX COXPAHEHHUE U YKPEIUIEHUE 3/10POBbs, IICUXUYECKOE OJIaronoiy4yue,
pa3BUTHE U COBEPIICHCTBOBAHHE MCUXO(PU3UYECKUX CIIOCOOHOCTEHN, KaUYeCTB U CBOICTB JIMYHOCTH,
camooIpesielieHne B (pU3nueckoi KynbType U CHOpTE; U3YYeHHE TEOPETHUUYECKUX, TEXHUUYECKUX U
TaKTUYECKUX MMPUEMOB OJHOTO U3 BUJIOB CIIOPTA.

2 B pesynbTare 3y4eHUs TUCIUILIMHBI 00yJalomuiics o nporpamme OakagaBpuara
JIOJIKEH:

Ob6nanate cienyromumu o0mekynbTypabiMu (OK) koMmnereHusmMu:

-CITI0OCOOHOCTH K CaMOOpraHu3aiuu u camooopazopanuio (OK-7);

-CIIOCOOHOCTH UCIIOJIB30BATh METO/IbI U CPENICTBA PUBNYECKON KYIbTYpPBI I 00eCIIedeHHUs
MOJIHOIIEHHO! conuanbHO# 1 podeccronanbHoi nesitenbroctr (OK-8).

3nameo:

-HAYYHO-TIPAKTHYECKHE OCHOBBI (PU3MYECKOW KyNbTYphl U CIOpTa, 3J0poBOro oOpasa
KU3HU;

-COLIMATbHO-0MOJIOTMYEeCKHE OCHOBBI (PM3UYECKOM KYIBTYpPHI U CIIOPTA;

-BJIMSIHUE O3JIOPOBUTENBHBIX CHUCTEM (U3UYECKOTO BOCIMTAHUS Ha YKpEIUIEHHE 370POBbS,
poQHUIaKTUKY MPOGECCHOHATBHBIX 3a00I€BaHU U BPEIHBIX MTPUBBIYCK;

-COCcOObI KOHTPOJSE U CAMOKOHTPOJISI, OICHKH (U3UYECKOTO pa3BUTHS U (PU3HUECKOM
MOATOTOBIICHHOCTH.

Ymemy:

-COCTaBISATh KOMIUIEKC YIPAXKHEHUW JJIs CaMOCTOSITENBHBIX 3aHATHH  (usmdeckoin
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KYJIbTYpOH U CIIOPTOM;

-COCTABJIATh W BBINOJHATh HHIUBUAYAIbHO IOJ00paHHBIE KOMIUIEKCHI 1O (PU3MYECKON
KYJIbTYPE U Pa3IMYHBIM BUJAM CIIOPTa;

-OCYILLECTBJISATh CAMOKOHTPOJIb 332 COCTOSIHUEM CBOETO OpraHum3Ma U coOIroAaTh MpaBuia
THUTUEHBI U TEXHUKU 0€3011aCHOCTH;

-IIPUMEHSTh TOJyYeHHBIE TEOPETHUECKHE 3HAHMSA B TOBCEJHEBHOW, 00pa30BaTEIbHOW WU
npodeccHOHAIBHOM IeATeThHOCTH;

-CaMOCTOSITEJIbHO COBEPUICHCTBOBATh U pa3BUBaTh CBOM KYJIbTYPHBIH ypOBEHb B 00JacTH
UCTOPHHU (PU3NIECKOH KYIBTYPHI U CIIOPTA;

-OlEpUpPOBaTh TEMAaTUYECKUM [OHATHIHBIM anmapaToM COBPEMEHHOM (pu3M4ecKoit
KYJIBTYpPbI U CIIOPTA;

-BBIMOJIHATD 33/1aHUS, CBS3aHHBIE C CAMOCTOSITEJIBHBIM aHAIM30M U 00pabOTKON
MHGOPMAIIUU TI0 U3yIaeMbIM TEMaM.

-OCYILLECTBJISATh TBOPUECKOE COTPYJHUUECTBO B KOJUIEKTUBHBIX (hOpMax 3aHITHH.

Braoemy:

-CpeACTBaMM U METOJaMH YKpEIUIeHUs] WHJIUBUIYaJIbHOTO 310pOBbS, (PU3NYECKOrO
CaMOCOBEPILIEHCTBOBAHUS;

-TEOPETUUYECKUMU, TEXHUYECKUMH U TAKTUYECKUMH HABBIKAMU B OJTHOM M3 BUJOB CIIOPTA;

-HaBBIKAMH KPUTUYECKOTO MBIIIIJIEHUS, 0000I1IeH s U aHaJIn3a NH(OPMALIUHU, TOCTAHOBKU
1enei ¥ BbIOOpa MyTH €€ JOCTHKEHHUS;

-MCNOJIb30BaTh (PU3KYJIBTYPHO-030POBUTEIBHYIO AESITENILHOCTD ISl YKPEIJIEHUS 3I0POBbS,
JOCTHKEHHS )KU3HEHHBIX U TPO(EeCCHOHATbHBIX LIETeH.

3 Kparkoe conepxanne AUCITUTUTAHBI

Kypc muctumivsbl «OI€KTUBHbBIE TUCHUIUIMHBI 1O (U3UYECKOM KYJIbTYpe U CHOPTY»
peanu3yeTcss depe3 BapHATHBHBI KOMIOHEHT (DJIEKTUBHBIA MOIYNb) 328 akaa. 4acoB / 246
aCTPOHOM. 4. (KOHTaKTHas paboTa + camMoCTOsTeNbHAsT paboTa CTYJACHTOB), B 3a4CTHBIC €IMHUIIBI
HE TIEPEBOUTCS.

Kypc muctumuivsbl «J€KTUBHBIE TUCHUIUIMHBI MO (U3UYECKOW KYJIbTYpe U CHOPTY»
3aKaHYMBAETCS 3a4€TOM B KOHIIE KaXJOro 4YeTHOro cemectpa. KOHTposb ocCyIiecTBIsSeT
0OBEKTUBHBIN yUeT Mmpoliecca U pe3ylbTaToB yueOHOM ESTEIbHOCTH CTYIEHTOB U OCYILECTBISETCS
10 IPUHATOW B YHUBEPCUTETE PEUTHHTOBOM cucteme i ctyaeHToB O3 u 30 oOyueHus.

[IporpaMmma paccuuTaHa Ha H3y4eHHE ITUCIHUIUIMHBI «OJEKTUBHbIC AMCUUILIIUHBI I10
(buznuecKoil KyJabType U CIIOPTY» B TEUCHHUE LIECTU CEMECTPOB U MPEANoaraeT, 4To 00yJarouuecs
HMMEIOT TEOPETHUYECKYIO TIOATOTOBKY B 00JIaCTH AUCHUILINHBI «PU3Hueckas KyJlbTypa U CIIOPT».

Kputepuem ycrnemHoCTH OCBOEHHUSI y4eOHOro MarepHualia sSBIISETCS SKCIIEPTHAsl OLIEHKa
MIpernojaBaTelis, yYUTHIBAIOIIass CBOEBPEMEHHOCTh U TOJHOTY BBIMIOJIHEHUS JOMAalIHUX 3aJaHuil,
YETKOCTb U MOJHOLEHHOCTh BBIMOJIHEHHSI KOHTPOJIBHBIX Pa0OT U MPAaKTUYECKOTO 3a/1aHus, 3HAaHUI
TEOPETUYECKOTO paz/iesia JUCIHUILTHHBIL.

Monynsb 1. TeopeTndecko-MeTOINYECKUE OCHOBBI (PU3MUECKOM KYJIbTYPHI U CIIOPTA.

1. OSI[OpOBI/ITeJ'ILHaH HaIIpaBJICHHOCTb — KakK BayKHEHIITHM INPpHUHOUII CUCTCMBbI q)HSI/IquKOI‘O
pocnuTanus. OCHOBEI MMOCTPOCHUA OSHOpOBHTeHLHOﬁ TPCHUPOBKH.

2. q)I/ISKy.]'ILTypHO-OSI[OpOBI/ITCJ'ILHHe MCTOJHNKH U CUCTCMBEI.

3. OI_IeHKa COCTOSAHUA 3O0POBbA H (1)H3HHGCKOﬁ INOATOTOBJIICHHOCTH 3aHHMMArOIIMUXCsA

(bu3n4ecKoi KyIbTypoil U CIOpTOM.
Monyns 2. JIBurarenbHble BO3SMOXHOCTH YeJIOBEKa — BOCIIUTaHUE (PU3MUECKUX KaueCTB.
BOCKITO.
1. TlosiBnenue u BHenpeHue komiuiekca ['TO
2. Bocnuranue Qu3MuecKuX KauyecTB OOydaromuxcs (OTAENbHbIE KaueCTBEHHbBIE CTOPOHBI
JIBUTaTEJIbHBIX BO3MOKHOCTEN YEIIOBEKA).
Monayns 3.  Metoauka opraHu3alyu 1 MPOBEACHUS CIIOPTUBHBIX COPEBHOBAHUH U
(U3KYIBTYPHO-MACCOBBIX MEPOIIPUATHH.
1. XapakTepucTHKa CIIOPTUBHBIX COPEBHOBAHUN U (PU3KYIBTYPHO-MACCOBBIX MEPOIIPUSTHIA.
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2.  @enepanbublii 3akoH 0T 04.12.2007 Ne 329-03 «O ¢usnyeckoil KyabType U CIOpTE B
Poccuiickoit ®enepanun». OpraHuzanusi CHOPTUBHBIX MEpONpUATHI. VHBEHT-MEHEIKMEHT B

criopre.

3. OcHoBHble moHsTUS 3THKH crniopta. Fair Play. [Ipodunaktuka HapylieHHid CIIOPTUBHOM
atuKH (6opbba ¢ monmHroM B criopre). BAJIA.

4. O6beM y4eOHOM MUCIUTUTHHEI (BapUATUBHBIA KOMITOHEHT)

B Cemectpbl
Bun yaebHO# paboThI akameMm. | | 1 i v \Y A\
gacax
OO0mmas TpyI0eMKOCTh JUCIUILINHBI 0 | 328 32 66 66 66 66 32
yueOHOMY TUIaHY
KonTtakrnas pabora (KP): 26 10 6 10
Jlexmuu (JIek) 26 10 6 10
CamocrosrensHas padora (CP): 302 32 56 66 60 66 22
KoHTakTHas camocTosiTeNbHas paboTa 0,2 0,2 0,2
CaMoCTOSATETFHOE U3YUCHHUE Pa3/ieioB
IACIUATUINHEL
Pedepar 96 14 158 | 21 148 | 21 9,8
[IpakTueckoe 3aaHue 206 18 41 45 45 45 12
Bun xonTposs: 3auet / 3x3amMeH 3a- 3a- 3a-
qer yer yer
B CemecTtpbl
Bun yaeOHOM pabOThI acTpoHoM. | | I Il v \% \4
qacax
OO0mas TpyI0eMKOCTh TUCITUTITHHBI 246 25 49 49 49 49 25
o y4eOHOMY TIIaHy
KonrakTtnas padora (KP): 17 7 3 7
Jlexuunu (Jlek) 17 7 3 7
CamocrosrtensHas pabora (CP): 229 25 42 49 46 49 18
KonTtakTHas camocTosTenbHas paboTa 0,15 0,15 0,15
CaMocTosTEIBHOE U3yUYCHHE
pa3aeiioB JUCIMILIAHBI
Pedepar 72 10 11,8 | 15 11,8 | 15 7,85
5 5
[IpakTrueckoe 3aganue 157 15 30 34 34 34 10
Bun xoHTpos: 3auet / 3x3ameH 3a- 3a- 3a-
yer yer yer

AHHOTanusA padoveil MPOrpaMmMbl JUCHUTIIHHBI
«OcHoBbI MeHemkMeHTa 1 MmapkeTunra» (b1.B./1B.01.01)
0  3aKOHOMEPHOCTSIX

1 Ienp aMCUMIUIMHBL —
(GYHKIMOHUPOBAHUS  MPEIIPUATHS B

JOJIKCH:

MOJIy4CHUC

CUCTCMBI
oOactu MCHCIPKMCHTA

3HAHUU

U MapKeTUHTa;
OpraHU3alMOHHON CTPYKTYPHBI MPEeIpUATHS, GOPMBI U METO/IbI YIIPABICHUS HM.
2 B pesynaprare u3ydeHHs IUCLHUIUIMHBI OOy4aromuiics Ho mporpaMMe OakajgaBpuaTa

HU3YUCHUC
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OO6nanath ciaeayOUMMH KOMICTCHIUSMH

[MpodeccronanbHBIMHU:

-HCII0JIb30BaTh HOPMAaTHBHBIE JTOKYMEHTHI M0 KayeCTBY, CTAHAAPTU3ALMU U CEPTHPHUKAINN
IIPOJIYKTOB M UX W3JEIHH, 3JEMEHThl SKOHOMMUYECKOTO aHalINW3a B MPAKTUYECKOH NESATEIbHOCTH
(ITK-3); anHanu3upoBaTh TEXHUYECKYIO TOKYMEHTALUIO, MOAOMpaTh OO0OpYyAOBaHHE, TOTOBUTH
3agBKM Ha npuoOpereHne u pemMoHT obGopymoBanus (IIK-9); cmocoGHOCTH MPOBOAUTH aHANU3
CBIPbsl, MATEPHAJIOB TOTOBOW IPOJYKIIMH, OCYLIECTBIISATh OILCHKY pe3ynbratoB anaimm3a (I1K-10);
TOTOBHOCTH M3y4aTh HAYYHO-TEXHUYECKYIO HHPOPMAIIMIO, OTCUECTBEHHBIN U 3apYOeKHBIH OIBIT 110
temaruke uccnenonanus (I1K-20).

3nams:

- TEOPETUYECKUE OCHOBBI U METO/IbI BEIPAOOTKHU LIEJIEH U CTpaTeruu OM3Heca;

- TNPUHUOUOBl T[OATOTOBKM  JOKYMEHTAllMM IS  CO3JaHMsl CHCTEMBbl MEHEKMEHTa
MPEINPUATHS;

- METOJbl M TEXHOJIOTHH NMPUHATHUS U pealii3alliy yIpaBICHUYECKUX PEILICHUH.

Ymemy:

- TNPUHUMATH YIPABICHUYECKUE PEIICHHUS;
- cobupath, 00pabaThIBaTh M UCIOIB30BATH YIPABICHUYECKYIO HH(OPMAIIHIO;
- pacnpenensith 00s13aHHOCTU U OTBETCTBEHHOCTb.
Braoemy:
- METOJaMH PYKOBOJICTBA IEPCOHAJIOM;
- HMHCTpYMEeHTaMH 3(PPEeKTUBHOTO YIpaBIEHUS NPEANPUITHEM.

3 Kparkoe conepxanne UCITUTUTAHBI
Mogyns 1. OCHOBBI ylpaBieHUs NPEAIPUATHEM

Beenenue. [Ipeamer, MeTon U coliepKaHue NUCHUIUIMHBL. Teopus ynpasieHusd. CylHOCTh
u cojaepkanue ympanieHus. OcHOBHble NOHATUS d(ddekTuBHOCTH YyrpaBieHus. Cneruduka
YIpaBIEHYECKONW JEsTeNbHOCTH, COBPEMEHHBIE MpOOJIeMBbl YIpaBICHUS. 3aKOHOMEPHOCTH H
npuHOUNB! yrpaBieHus. CyObeKTHBHbIE M OOBEKTHBHBIE (akTophl B ymnpaBieHuu. Cucrema
yIOpaBieHUsl NpeAnpusitueM H ee cTpykrypa. OneHka sddextuBHOCTH yrpaBieHus. [lonsTue
CUCTEMbI YIpaBlieHUs, pacnpezeneHue (QpyHKIUN, MOJHOMOYMN U OTBETCTBEHHOCTH. [IpuMHIMIBI
IIOCTPOCHUST CUCTEMBbI ympaBieHusa. lleHTpanm3anuss # = JACLEHTpaIu3alMs  yIPaBICHHUS.
JlenernpoBaHue TOJHOMOYMM B 1mpoueccax ympaBieHus. OpraHu3alnuoHHass CTPYKTypa
npennpusaTus u ux Buabl. [lokazarenu 3pPpekTUBHOCTH yrIpaBICHHUS.

Monyinb 2. OCHOBBI MEHEIKMEHTA

Henu B cucreme ynpasieHus. PazpaboTka ctpareruii u ruianoB opranuzanmu. Llenn u
LesienojaraHue B yIpaBieHUU. Ponp 1LeaM B OpraHu3alid ¥ OCYIIECTBICHUH IPOILIECCOB
ynpasieHus, kinaccudukamnus neneid. [loctpoenue nepesa eneit. Couetanue pasHoOOOpas3us 1eien
u ¢yHkuuii MeHemxkMenTa. Cucrema yrpasieHus mo nensim. CTpaTerus U TaKTHKA YIpaBICHUS.
CymHOCTh, NPUHIMIBI M METOAbl IaHupoBanus. I[Iporecc BbpaboTkH cTpaTeruu. DopMbl
TEKYIIEero IJIaHUpOBaHUSA. TeXHONOTHS pa3paboTKU M MPUHATHUS YIPABICHUYECKUX PEIICHUN.
Pa3zpabotka ynpaBnendyeckux pemieHuid. [lonstue u knaccudukanus ynpaBleHYECKHX PElISHUH,
OCHOBOIIOJIATAIOIIME JIEMEHTHI JICATEIbHOCTH, YCIOBHS U KPUTEPUU MPUHATUS PELICHUN, MPoLecc
Y MOJICNIU MPUHSATHSI YIPABIEHYECKUX PEHICHHM, peanu3alius yrpaBiIeHUeCKuX pemeHuil. Bnacts B
cucteMe ynpasieHus. JlugepctBo u  cTtunb ynpasineHus. OTHOIIEHUS BJIACTU B CHUCTEME
ynpasieHus. [IoHsATHE 1 TUTIOJIOTHS BJACTH; BJIACTh U aBTOPUTET MEHEIKepa. VICTOUHMKY BIIAaCTH B
YIOPABICHUN OpraHu3alliel; MapTHEPCTBO B Npolieccax MEHEeMKMeHTa. JIuaepcTBO M CTHIIb
ynpasienus. [Iporeccsl GopMupoBaHus U OCHOBHBIE COCTABIAONINE THAEPCTBA. MOTHBAIIMOHHbBIE
OCHOBBI YIpaBlieHuUs! U KOHQIUKTHI. [ pynmoBasi TMHAMUKA U KOH(JIUKTHI.

Monyinb 3. OCHOBBI MapKETHHTA.

MapkeTHHT Kak CUCTeMa YIPaBJICHUs, PEryIMpOBaHUs U U3ydeHHs phiHKa. [loHsTHE
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MapkeTuHra. [IpoucxoxaeHne 1 CyIHOCTh MApKETHHIA, eI MapKeTUHra. OCHOBHBIE NPU3HAKU
MapKeTUHIOBOro cTuis ynpasieHus. Konuenuuum wmapketuHra. OCHOBHBIE BH[bl MapKETHHIA.
MapkerunroBass cpena. Kommuiekc wmapketnHra. OCHOBHBIE MapKETHHIOBBIE WHCTPYMEHTBHI.
Copneprxanue U mpouecc ynpasieHus MapkeTuHroM. OcHOBHbBIE (PYHKIIMH MapKeTuHra. ToBapHas,
[IEHOBas, COBITOBAs U KOMMYHHUKAIIMOHHas NOIUTUKU (pupmbl. ToBapubie crparternu. Pa3paboTka

HOBBIX TOBApOB.
4. O6beM y4eOHOM TUCITUTUINHBI

Bunpl yaeOHOI paboThI B sauethix B akanem. yacax

SIMHUTIAX
OO0mmast TpyI0eMKOCTh JUCIUTLINHBI TI0 Y4eOHOMY TUIaHY 3 108
KonTraxrnas padora (KP): 1 32
Jlexuu (JIek) 0,5 16
[Tpaktuyeckue 3austus (I13) 0,5 16
JlabopaTopusbie 3ansatus (J1ab) - -
CamocrosrensHas padora (CP): 2 75,8
KonTakTHas camocTosiTennbHast pabora 0,2
CamMocTosATeNnTpHOE U3YUEHHE Pa3/IeTIOB JUCITUTIIHBI 75,8
Bun xoHTpoIIs: 3aueT / 3Kk3aMeH 3a4yeT

. B 3auernbix | B aCTPOHOM.

Buner yue6HOM paboTh

eNMHUIIAX | gacax
OO6mast TpyI0€MKOCTh TUCIHUIUIMHBI TI0 YIeOHOMY TUTaHY 3 81
KonrakrtHas padorta (KP): 1 24
Jlexuuu (Jlek) 0,5 12
[Ipaktuueckue 3ausatus (113) 0,5 12
JlabopaTtopusie 3ansatus (J1ab) - -
CamocrostensHas pabora (CP): 2 53,85
KonTtakTHas camocTosiTennbHast pabota 0,15
CaMocCTOsATET HOE U3YUEHNE PA3ICIOB AUCITUTLIMHBI 53,85
Bun koHTpOIIs: 3a4eT / SK3aMeH 3a4yer

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«OCHOBBI TEXHUYECKOI'0 PeryJIMpoBaHus U ynpasJjeHue kadectrsom» (b1.B.J1B.01.02)

HCJ'II/I H 3aJa491 JUCHUITJINHBI

Lenb kypca «OCHOBBI TEXHHUECKOTO PETYIMPOBAHUS U YIIPABJICHUE KAYECTBOMY - HAYYUTh
CTYICHTOB MPHUMEHSITh KOHTPOJbHO-U3MEPUTEIBHYIO M HCIBITATEIbHYIO TEXHHKY, METOJaM H
CPEICTBaM TEXHHYECKOTO PEryJUpOBAaHUSA, METOJIaM KOHTPOJIS KadecTBa BBIITYCKAeMOi
MPOAYKIIUH, PECYPCO- M IHEProCOCPEIKECHUIO TEXHOJOTMYECKUX IPOIECCOB C HCIOJIb30BAHHEM
CTaH/IaPTHBIX METOJIOB, COBPEMEHHBIM CHCTEMaM YIIPABJICHUS KaueCTBOM.

3amauamu  u3ydeHus Kypca «OCHOBBI TEXHMYECKOTO PETrYyJUPOBaHUS U  YIIPABJICHUS
Ka4eCTBOMY» SIBJISIFOTCS COBEPIICHCTBOBAHUE METOJIMK KOHTPOJISI KadecTBa IMPOM3BOJCTBEHHBIX
MIPOIIECCOB, Pa3pabOTKa CUCTEM YIIPABJICHUS KaueCTBOM, pa3padOTKa HOPMATHBHBIX JOKYMEHTOB
pasHOro YpOBHS, CO3J[aHHUE HOBBIX METOJIOB M3MEPCHUM, MOJYYCHUE W3MEPHUTEIBHON HH(OPMAITIH
TpebyeMoro KauecTna.

Ienu u 3a1aum Kypca JOCTUTAIOTCS C TOMOIIIBIO:

-03HaKOMJICHUS C BUJaMU HOPMATUBHBIX TOKYMEHTOB

-M3y4eHUs] HOPMATUBHOM U 3aKOHOIATEIILHOW 0a3bl TEXHHUYECKOTO PErYJIIMPOBAHUS U
yIpaBJICHUS KAUECTBOM

-03HAaKOMJICHUS C €IMHUIIAMH (DU3UYECKUX BEJIMUNH, FTOCYIapPCTBEHHBIMH 3TAJIOHAMU
METOJIAMH U CPEJICTBAMH MTOBEPKU CPEJACTBAMHU U3MEPCHUS;
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-pa3paboTku crocoOOB BbIpaKEHUS M (HOPMBI TPEACTABICHUS PE3yAbTATOB H3MEPEHHIA,
METOJIMKH BBITIOTHEHUS! H3MEPEHU.

-03HaKOMJIEHUS ¢ (hopMaMH MOATBEPKACHUS COOTBETCTBHS

Kypc 0CHOBBI TEXHUYECKOTO PETYIMPOBAHUS U KOHTPOJIS KAYeCTBA YUTAETCS B 7 CEMECTpE U
3aKaH4YMBaeTcs 3a4eToM. KOHTpOIb ycrieBaeMOCTH CTYACHTOB BEJIETCS 10 MPUHSATOM B YHUBEPCHUTETE
PEUTHUHIOBOU CUCTEME.

2. Komniereniuu 6akanaspa

N3yuenue kypca criocoOCTBYeT IPUOOPETEHUIO CIEAYIOIUX KOMIIETEHIUH.
2.1. IIpodeccuonanpHbIE:
-TOTOBHOCTh HMCIIOJHATH HOPMATHBHBIE JOKYMEHTHI IO KOHTPOJIO KayecTBa, CTAaHIAPTU3ALUU U
CepTHU(HKAINN TPOJYKTOB W HW3ICIHUI, DIEMEHThl JKOHOMHYECKOTO aHaliW3a B IPAKTHYECKOU
nestenprocTH (ITK-3);
-CIIOCOOHOCTh aHATM3UPOBATh TEXHUYECKYIO JOKYMEHTAIUIO, TO0MpaTh 000pyI0BaHHE, TOTOBUTH
3asBKU Ha pUoOpeTeHune u peMoHT obopynoBanus (I1K-9).
- CIIOCOOHOCTHh TPOBOAMTH AHAIHM3 CHIPHS, MATEPHAJIOB W TOTOBOHM TMPOIYKIHUH, OCYIIECTBISTH
oreHKy pe3yinbpratoB anaiausa (I1K-10);
-TOTOBHOCTBIO M3y4daTh HAYYHO-TEXHUYECKYIO WH(OPMAINIO, OTEUECTBEHHBIH U 3apyOeKHBIA OTBIT
no Tematuke uccienosanus (I1K-20).

Monynsb 1.

1.1 Beenenue. 3akoH P® «O TeXHUYECKOM PETYIUPOBAHUN.

Mepbsl  TEXHWYECKOTO  PErYIMPOBAaHHWS, OCHOBAaHHBIE HA  3aKOHOJATEILCTBE 00
OTBETCTBEHHOCTH 3a Ka4eCTBO W 0E30MaCHOCTH MOCTABISIEMO MPOAYKINH («3aKOH O 3alIuTe MpaB
OTpeOuTENE»).

1.2 HeoTBpaTUMOCTh OTBETCTBEHHOCTH M3TOTOBHUTENSI M OPTaHU3AINH B TSN
«U3TOTOBUTENb- MPOJIABEL- TOTPEOUTENbY.

JlobpokauecTtBeHHast  mpoaykuus.  Mckaxkxennas  wHbopMamus O  (aKTHUUECKHX
XapakTepucTukax npoaykuuu. danbcuduuupoBanHas npoAyKius. OTBETCTBEHHOCTh IPOAaBIa U
WU3TOTOBUTEJIS.

1.3 Jloka3aTenbCTBO JOOPOKAYECTBEHHOCTH Peaslu3yeMOoi MPOAyKIIUUA u3rotoBuresneM. CBs3b
MEXy HaTnuueM fedekTa U BEIMUYNHON yiepoa.

KauecTtBenHas npoayKius-ycioBue BbDKMBaHUS (JUPM B KOHKYPEHTHOI 60pb0e.

14 Texuuueckoe peryiMpoBaHUE, OCYIIECTBISIEMOE TOCYJapCTBOM B  00JacTH
0€30MacHOCTH MPOIYKTOB. TEeXHUYECKUE PErIaMEHThI U OIIEHKA COOTBETCTBHSI.

Bunel Texnuyeckux persnameHToB. Cojiep)kaHue TEXHUYEeCKUX periameHtoB. [IpaBuia
MTOCTPOCHHUS.

15 ®opMbl TEXHHUYECKOTO PETYIUPOBAHHUS.

CrangapTu3zanus, MOATBEP)KIECHUE COOTBETCTBHS, TOCYIAapPCTBEHHBIH KOHTPOJb U HAA30p,
aKKpeaUTaIusl.

3akoH «O cTaHIapTU3ALUN

16, Axkpenutanus kak ¢opMa rocyJlapcCTBEHHOIO TEXHUYECKOTO PEryIMpOBaHUSL.

LHen W mNpUHIUOBI aKKpEAUTAUMU. AKKpEOUTAIMsl OpPraHoB MO CepTU(UKALUU H
UCIBITaTeNbHBIX JTabopaTtopuil. CepTuuKalMOHHbIE UCTIBITAHUS TIPU aKKpeIuTaIuu. 3apyoexHas
aKKpeaUTaIusl.

17.  Mepsl, mnpeaycMaTpUBAIOLINE HCIOIb30BaHHE JOOPOBOJBHBIX CTaHAAPTOB U
JI0OpOBOJIBHOM cepTU(UKALIUH.

KagectBo mnponaykuuu. Ilokazarenn kadectBa M MeToAbpl HMX oueHku OOydeHue W
nH(GOPMHUPOBaHUE TOTpeOUTENEH.

18 Ilpunumms! 1 GopMBbI TOATBEPKICHUS COOTBETCTBUSI.

Monyns 2

2.1 MeToauuecKkue OCHOBBI YIIPaBJIEHUS! KAYECTBOM.

OcCHOBHBIE KaTErOpPHM W TIOHATHS YIpPaBIEHUs KadyecTBOM. VICTOpuUs pa3BUTHS TEOpUU U
MPaKTUKU B oOnactu ynpasneHus kadectBoM. Konnenmus TQM. TlokazaTenu kauecTBa U METOIbI
ux oueHkd. OpraHu3anoOHHO-METOAMYECKHE MPUHIUIBI 00ecreueHus] KayecTBa U yIpaBJICHUS
Ka4eCcTBOM.
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2.2 OCHOBHBIE DIIEMEHTEI 00ECIIEUEHHST KaUeCTBA
CrangapTu3zainus B yIpaBJICHHH KaueCTBOM. MexayHapoaHas ctanaapTusanus. CTaHIapThl CepHid
9000, 14000,22000. CoBpemMeHHbIE MOJIEIIH YIIPABJICHHUS KaYE€CTBOM.

2.3 Metposorudeckoe odecreueHre KayecTsa IpoayKIHH

2.4 Ceprudukanus B ynpaBJIeHUN Ka4eCTBOM
[Tocne u3ydeHus: Kypca OCHOBBI TEXHUUECKOTO PETYJIMPOBAHUS CTYACHT JOJDKEH:

3Hamb.

- 3aKOHOHATCJIbHBIC U HOPMATHUBHO IIPABOBBLIC aAKThl, METOAUYCCKUC MATCPHUAJIbI 110

TEXHUYECKOMY PETYIMPOBAHUIO;

- MNEPCHCKTUBBI TEXHUYCCKOTO pa3BUTHUSA U 0COOCHHOCTH JACATCIBHOCTHU OpFaHHSaHHﬁ,
KOMIICTCHTHBIX Ha 3aKOHOIlaTeJII)HO-HpaBOBOI71 OCHOBE B 00JIaCTH TEXHHYECKOIO PEryInpoOBaHuA;

- OCHOBBI TEXHUYECKOTO PETYIUPOBAHNUS;
ymemy:

- IPUMEHSTHh METO/Ibl U MIPUHIIMUIIBI CTAHJAPTU3ALMH [IPH pa3paboTKe CTaHAAPTOB U APYrUX

HOPMAaTUBHBIX JTOKYMCHTOB;,

- MIpOBOAWNTE  IMOATBCPKIACHUC  COOTBETCTBUA

MMPEABABIACMBIM TpC6OBaHI/I5[M;

TIPOTyKITHH,

- IPpUMCHATb MCTOAbI KOHTPOJIA U YIIPAaBJICHUSA KAYCCTBOM;
- AHAJIM3UPOBATH JAHHBIC O KAQYCCTBE MPOAYKIHNH U OMMPEACTIATh IPUYIHNHBI 6pa1<a.
- HCIIOJIb30BaTbh KOMIIBIOTCPHBIC TEXHOJIOTHUU IJIA INIAHUPOBAHUA U IIPOBEACHUA pa60T 10

TEXHHYECKOMY PETyIUPOBAHHUIO.
grademo:.

- HaBBIKaMH HUCII0JIb30BaHNsA OCHOBHBLIX HHCTPYMCHTOB YIIPABJICHUA KAYE€CTBOM;

NpPOLIECCOB U YCIYT

- HaBbIKaMH 0(OPMJICHHSI pe3yJIbTaTOB UCTIBITAHUM U IPUHSTHS COOTBETCTBYIOIIUX PEILICHHUI;

- HaBbIKaMH O(bOpMJ'IeHI/Iﬂ HOpMaTHBHO-TeXHquCKOﬁ JOKYMCHTaIUH

O06beM yueOHOM THUCIIUTUIAHBI

Bun yue6noit paboTbl 3au. en. — 3
B 3adgeTHBIX Bcero Bceero
el 9acoB B / YacoB B 7
cemMecTpe cemMecTpe
Axaj. gac Actp. yac
OOmass TpyIOEMKOCTh  JUCIHIUIMHBI IO 3 108 81
yueOHOMY IIJIaHy
TeopeTrudeckoe oOyueHHE:
AyIUTOpHBIC 3aHATHSL: 0,9 32 24
Jlekuun 0,45 16 12
[IpakTrueckue 3aHATHS 0,45 16 12
JlaGopaTopHbie pabOTHI - -
CamocrosTenbHas pabora: 2,1 75,8 56,85
[ToaroToBKa K KOHTPOJIBHBIM
pabotam
Kypcogas pabora - - -
Hpyrue BUJIBI
CaMOCTOSITENILHOM pabOTHI
KoHnrakTHas camocrosiTenbHas paboTa 0,2 0,15
CamocTosTenbHOE U3yUEHUE Pa3/IeNioB 75,8 56,85
IACIUATUIMHEL
[ToaroToBka K 3a4eTy/3K3aMeHy
Bun uToroBoro KOHTpos 3a4eT
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AHHOTanus padoueil nporpammsl Aucuunaussl (b1.B./1B.02.01)
«BbIYHCANTENbHASI MATEMATHKA B TEXHOJOTHH 3l THI OT KOPPO3HMN»

1. Henu 1 3a1auy JUCIUILIMHBI

Lenb nporpaMMel: HAY4UTh CTYJIEHTOB TEOPETUUECKUM 3HAHUSIM U NPAKTUYECKUM YMEHUSAM
U HaBbIKAM HCIIOJIb30BAaHUSI COBPEMEHHBIX MAaTeMaTH4YECKMX METOJO0B C IPUMEHEHUEM I1aKeTa
MaremaTuueckux nporpamm MATLAB nns pemieHus MHMPOKOro Kpyra 3ajad BBIYMCINUTEIbHON
MaTeMaTHKU.

Lenpto HacTosIETro Kypca ABISETCS OOydeHHE CIIymaTeNeil COBPEMEHHBIM METOoJaM
pacueToB, pacueTHBIX HCCJIENIOBAaHUM, aHa/M3a, ONTUMU3ALMU IPOLIECCOB HHKEHEPHBIX 3a/1ad C
HCIIOJIb30BAHUEM MaKeTa MaTeMarndeckux nporpamm MATLAB

3agauu Kypca:
oOy4eHHEe CTYICHTOB TEOPETUYECKUM METOAAaM BBIYHCIMTEIBHOM MAaTEMAaTHKH, TEOPETUYECKUM
OCHOBaM CO3JaHMsI M OpPraHU3alld KOMIIBIOTEPHBIX YEJIIOBEKO-MAIIMHHBIX CHCTEM pELIeHUs
MHXEHEPHO-PACUYETHBIX 3aJ[auy METO/IaMU BbIUMCIUTEIbHON MaTEMaTHKHU;
oOyueHue CTYAEHTOB NPAKTHUYECKUM METOJIaM BBIYUCIUTEIBHON MaTEeMaTUKH, TEOPETHYECKUM
3HAHUSIM U TPAKTUYECKUM YMEHMSIM U HaBbIKaM HCIIOJIb30BAHUS COBPEMEHHBIX METO/J0B M
KOMIIJIEKCOB MPOTPaMMHBIX CPEJICTB ISl PEIlIEHNUs 3a]jau BEIYUCIUTEILHON MaTeMaTHKY;
oOyueHue MeToJlaM M alrOpuTMaM BBIYMCIUTENBHOM MAaTeMaTUKH, NPAKTHUYECKUM HaBbIKaM
WCIIOJIb30BAHUS COBPEMEHHOIO MPOTPaMMHOI0 OOecreyeHusl Uil pelIeHHUs] PacyeTHBIX 3aaay
BBIYMCIUTENILHON MaTeMaTHKU;

2. TpeboBaHUS K pe3yabTaTaM OCBOCHHUS TUCIIHILTHHBI

N3ydeHne qUCUMILIMHBI IPU MOATOTOBKE CIIOCOOCTBYET (hOPMHUPOBAHHIO CIIEAYIOUTNX
KOMIIETEHIIUH:

[IpodeccnonanbHBIX:

TOTOBHOCTBIO IIPUMEHSATh AHAIUTHUYECKHE M UYUCIICHHBIE METOJbl PEIIEHUs MOCTaBJICHHBIX 3ajad,
HCIIOJIb30BaTh COBPEMEHHBIC NH(POPMAIIMOHHBIE TEXHOJOTHH, IMTPOBOIUTH 00paboTKy MH(MOpMaIuu
C MCI0JIb30BaHUEM IPUKJIAIHbIE IPOTPAMMHBIX CPEJICTB chepbl NPOPECCHOHATBHON AEATEIBHOCTH,
UCIOJb30BATh CETEBbIE KOMIIBIOTEPHBIE TEXHOJOIMH U 0a3bl JaHHBIX B CBOEH Mpo(ecCHOHAIbHON
o0nacTy, NakeTbl NPUKIAAHBIX NpOrpaMM JUIsl pacdyeTa TEXHOJOTMYECKUX IMapamMeTpoB
obopynosanus (I1K-2);
CIOCOOHOCTh IUIAHUPOBATh M MPOBOJUTH (PU3MUECKHE M XUMHUYECKHE SKCIEPUMEHTHI, IIPOBOJUTH
00paboTKy MX pe3yJabTaTOB U OLEHHUBATH MOTPEIIHOCTH, BBIJIBUIaTh T'MIIOTE3bl U YCTAHABIUBATb
IPaHUIBl UX HPUMEHEHMs, HMPUMEHSITh METOJ(bl MaTEeMAaTUYECKOIO aHajau3a M MOJEIMPOBAHUS,
TEOPETHYECKOro U dKCIepuMeHTaIbpHoro uccienoanus (I[1K-16);

B pe3synbraTe u3y4eHus AUCLHUILIMHBI CTYIEHT JOJDKEH:

3namo:

(GU3UKO-XUMHUECKUE U XUMHUKO-TEXHOJIOTUYECKHE 3aKOHOMEPHOCTH IHPOTEKAaHUS IPOLECCOB
M3MEHEHMsI arperatHoro COCTOSIHUS Hapo(ra3o)-KUIKOCTHBIX CHUCTEM, PEAKTOPHBIX MPOLIECCOB U
OCHOBHBIX IIPOLIECCOB pa3AeIeHUs XUMUYECKON TEXHOIOTUH;

METOJbl M AITOPUTMbI KOMIIBIOTEPHOI'O MOJEIUPOBAHHMS OCHOBHBIX IPOIECCOB XMUMHMUYECKON
TEXHOJIOTUU U TEXHOJOTHUECKUX CXeM XUMHUECKUX IPOU3BOJICTB;

OPUHLUIOBl ~ NPUMEHEHHs  METOJOJIOTMM  KOMIIBIOTEPHOTO  MOJEIUPOBAHHUS  XUMHKO-
TEXHOJIOTUYECKUX IPOLECCOB MpPHU aBTOMATU3MPOBAHHOM IPOEKTUPOBAHMU M KOMIIBIOTEPHOM
YIIPaBICHUN XUMUYECKMMH ITPOU3BOJCTBAMM.

Ymemy:

pemaTh  3aJaud  KOMIIBIOTEPHOTO  MOJEIUpPOBaHMS  MPOLECCOB  Mapo(ras3o)-»KHUIKOCTHBIX
paBHOBecHil, abCOpOIMH, AUCTUUISLINN, PEKTU(PHUKALNN U )KUAKOCTHON SKCTPAKLIUY;
IPUMEHATh IOJIyYEHHBIE 3HAHMS IIPU PEIICHUM NPAKTHYECKUX 3a1a4  KOMIIBIOTEPHOTO
MOJEIIMPOBAHUS OCHOBHBIX IIPOLIECCOB XUMHUYECKOH TEXHOJOTMHM M TEXHOJIOIMYECKHUX CXEM
XUMHUYECKUX IPOU3BOJCTB.

Braoemy:
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METOJaMU TMPUMEHEHHUS CTAHJAPTHBIX MakeToB mnpukiaanbix mnporpamm (IIIIT) u nakeros
Moenupytomux mnporpamm (IIMII) mist mMonenupoBaHUsT OCHOBHBIX MPOILIECCOB XMMHYECKOM
TEXHOJIOTHH U TEXHOJIOTHUYECKUX CXEM XUMHUYECKUX MPOU3BOJICTB.

3. Kpatkoe conepxkanue TUCIUTUTHHB

Bsenenue. Llenu u 3amaun kypca. KpaTkuli uCTOpUYECKUNA OYEpPK Pa3BUTHUS OTCYECTBEHHOU
U 3apyOeXHOW BBIUMCIHTEIBHOW MareMaTuku. OCHOBHBIC JTambl pa3pabOTKU W pealn3aluu
QITOPUTMOB Ha KOMIIBIOTEpAX.

Monayne 1. BeruucnutensHast maremaruka. OCHOBHBIC ATallbl: pa3pabOTKa W pear3anus
aIropuTMOB Ha KommbloTepax. Cucrema komnbioTepHoir marematuku (CKM) MATLAB nns
pelieHus 3a/1a4 BEIYUCIUTEILHON MaTeMaTHUKH.

Tema 1.1. Co3nanume M-mporpaMm M OCHOBHBIE OmEpaTopbl M-si3bIlKa IPOrpaMMHUPOBAHMS
MATLAB. Bapuantsl ctpyktrypsl nporpamm Ha MATLAB.

Opranuzanus padbouero crosa Desktop Layout;

Ocuosublie oneparuud B Command Window;

OcHoBuble oneparuu B Editor;

JIuHeHO opraHu30BaHHas IporpaMMa (aJIrOpUT™);

BeTBiieHHs ¢ OJHUM YCIIOBHEM, HECKOJIBKMMHU YCIOBHSMH, BJIOXKEHHBIC, CO CITUCKOM YCIIOBHiA. If,
switch; noruueckue oneparuu and, or, not;

Ukl cO CUETYMKOM, C TMPEIyCIOBUEM, C TOCTYCIOBHEM, C TMPEPHIBAHHEM TIOJHBIM H
MpEePHIBAHUEM YaCTHYHBIM, C 3aJaHHBIM IIarOM CYETYHKA, C OTACIBHBIM OTCUETOM HTepaluii; for,
while, break, continue; ¢ Be13oBoM (pyHKIHIL; ¢ qranorom ¢ nosip3oBareaeM B Command Window u
B CIICIIMAIBHBIX IAJIOTOBBIX OKHAX;

Tema 1.2 CranmapTHble W HECTaHIAPTHBIC QYHKIMU M-s3bIka MPOrPAMMHUPOBAHHS W OCHOBHBIE
pematenu (solvers) MATLAB.

dyHkIMYU ¢ TpaduUIecKuM BBIBOJIOM pe3yibTaToB; plot, subplot, surf, mesh, polar;

DYHKIMH ¢ YHCIOBBIM BBIBOJOM pe3yiabTaToB B Command Window;

DYHKIMHU € 3aMKUChI0 PE3YJIbTATOB B (DA,

OyHKINHU, BJIOKEHHBIE B TJIABHYIO (PYHKIIHIO;

OYHKINU C IEPEMEHHBIM YHCIOM apryMEHTOB;

OyHKINHU, BBI3bIBAIONINE JPYTYI0 QYHKIUIO, UMSI KOTOPOH MepejaHo KaK apryMeHT;

Monyns 2. Bexktopsl u Matpuilsl. CUCTeMa JIMHEHHBIX allreOpanyecKuX ypaBHECHUIH
(CIIAY).

Tema 2.1. O6paTHas Marpuia. YMHOKEHHE MaTPUIL
Omneparop inv;

Omnepatopsr strcat, int2str, num2str;

Omneparopsl length, min, max, mean, sort;
Omneparopsl dot, tril, triu, eye, zeros, ones, diag;
Omneparopsl rand, linspace, logspace, repmat;
Omneparopsl Size, det, trace, norm;

Tema 2.2. Meton "'aycca. MeTo/1 IPOCTHIX UTEPALTUH.
Omneparopsl linsolve, rank, eig;

Tema 2.3. OOyclIOBACHHOCTh CUCTEMBI. UKcio 00yCIIOBIEHHOCTH.
Omneparopsl cond, rcond;

Monaynse 3. O6paboTka pe3ylnbTaToB U3MEpPEHHs OHON BennuuHbL. [Ipubnrmkenne GyHKIuu
Tewma 3.1. Kpurepuit CTbloieHTA.

Omneparops! polyfit, polyval;

Tewma 3.2. Annpokcumarusi.

Omeparop Isqcurvefit;_

Tewma 3.3. UnTepnosius.

Omeparops! interpl, linear, spline, nearest;

Monyns 4. UncneHHOE HHTETPUPOBAHHE
Tema 4.1. MeTo/1bl IPSIMOYTOJIBHUKOB
OmnepaTopsl SUM, mean;
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Tewma 4.2. Metoibl Tpaneuuit
Oneparop trapz;
Tewma 4.3. Meton Cumncona
Omneparop quad, int;
Tewma 4.4. Meton Hetotona-Koteca 8 nopsika
Omneparop quads,;

Monyinb 5. YpaBHEHHE C OJJHUM HEU3BECTHBIM
Tema 5.1. Meton aenenus nonojaam
Omneparopsl conv, deconv, polyval, polyder;.
Tema 5.2. MeTon KacaTe/IbHbBIX
Omneparopsl roots, poly, fzero;

Monynb 6. Cucrema HEJIMHEWHBIX ypaBHEHUIN
Tema 6.1. Meton Herotona-Padcona
Omneparopsr solve, diff, subs;
Tema 6.2. MeTo/1 TPOCTHIX UTEPAITUH.
Omnepatops! simplify, collect, pretty;

Mopyns 7. OnHOMEpHas ONTUMHU3AIIHS
Tema 7.1 MeToabl 0IHOMEPHOW ONTUMU3ALNU
Omneparopst fminbnd;

Monaynb 8. MHOroMepHasi ONTUMHU3ALKUS
Tema 8.1 MeTo1bl MHOTOMEPHOW ONTUMHU3ALIUHI
Omneparopsl fminsearch, linprog, fmincon;

Monyns 9. luddepennnanbapie ypaBHEHHS

Tema 9.1 Mertons! perntenus nuddepeHIInaAIbLHBIX YDABHEHU.

Omneparopsl dsolve, diff;

3akmoueHne. 3aKII0YnTeIbLHAs JICKOUA 110 IOABECACHUIO UTOI'OB Kypca.

4. O6beM y4eOHOU AVCITUTUTHHBI

O0beMm
Bun yue6HOM paboThI B 3a4eTHLIX | B akamemMuueckunx
eMHALIAX yacax
OO6mrast TpyA0€MKOCTh TUCITUILTHHBI 3 108
1o yueOHOMY IUIaHy
AyIUTOpHBIC 3aHATHSA: 0,89 32
Jlexknuu
JlaGopaTopHbie pabOTHI 0,89 32
CamocrosrtensHas pabora (CP): 2,11 75,8
[ToaroroBka K 1abopaTopHBIM paboTam 1,055 38
CaMocToATeNnbHOE U3YUCHHUE Pa3/ie]IoB Kypca 1,055 37,8
KoHTtakTHas caMocTosTeIbHAsI paboTa 0,2
Byt HTOrOBOro KOHTPOJIS: 3a4eT / IK3aMeH 3auer
O0beM
Bujt yueOHo# paboTeI B 3a4eTHHIX | B acTpon.9acax
eIUHHIIAX
OO1ast Tpy10E€MKOCTh AUCIUITUHBI 3 81
1o yyeOHOMY IIaHy
AyIUTOpHBIE 3aHATUA: 0,89 24
Jlexuu
JlaGopatopHbie pabOThI 0,89 24
CamocrosarensHas pabora (CP): 2,11 56,85
[ToaroToBka k 1abOpaTOpHBIM paboTam 1,055 28,50
CaMocTOATENBHOE N3YUEHUE Pa3/IEIoB Kypca 1,055 28,35
KoHnTakTHas camocrositenbHas paboTa 0,15
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By uTOroBoro KOHTpOJIS: 3a4eT / IK3aMeH \ \ 3auer

AHHOTanus padoyel NPOrpaMMbl M CHHUILIHMHbI
«/IucKkpeTHasi MaTeMaTHKA B TeXHOJIOTHM 321U THI OT Koppo3un» (b1.B./1B.02.02)

1. Ilenu n 3agaun JUCUMILIUHBI

Lenpto AMCIUIUIMHBL SBISIETCS (OPMHUPOBAHUE Y CTYIACHTOB CHCTEMBl OCHOBHBIX MOHSTHH,
UCIOJIb3YEMBIX Ul MOCTPOEHUS BAXKHEHIIMX MaTEeMaTHYECKUX MOJENeH, M MaTeMaTHUYeCKUuX
METO/I0B JJIsl ONIMCAHUS Pa3IMUHBIX POIIECCOB.

OCHOBHBIMH 337]a4aMU JUCLUILIMHBI, PEIIEHNE KOTOPbIX 00ECIIEUMBAECT JOCTHKEHHUE LENH,
SIBJISIFOTCSL:

- O3HAaKOMJICHME C CHCTEMOW TIOHATUM, MWCHOJIb3YEMBIX JUI1 OIHMCAaHWA  BAKHEHIINX
MaTeMaTHYECKUX MOJIEeH U MaTEMaTHUECKUX METO/I0B, M UX B3aUMOCBSI3bIO;

- 03HaKOMJICHHE C IPUMEpaMu PUMEHEHUSI MaTeMaTHYECKUX MOJENell 1 METOJI0B;

- (opmupoBaHME HABBIKOB U YMEHHMI UCIHOJB30BAaHUS MaTeMAaTUYECKUX MoOJened U
MaTeMaTHYECKUX METOIOB.

2. TpeboBaHUS K pe3yabTaTaM OCBOCHHUS TUCIIHILIHHBI

N3yuenue kypca JIuckpeTHON MaTeMAaTUKH MIPH MOATOTOBKE 0akaiaBpoOB CIOCOOCTBYET
MPUOOPETEHUIO CIETYIOINX KOMIETEHIINMI!

2.1. IIpodeccronansHbIE:

- TOTOBHOCTBIO MPUMEHSTHh aHAIMTUYECKHE U YHCIEHHBIE METO/Ibl PEIIeHNs TIOCTAaBICHHBIX 3ajad,
HCI0JIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUH, TPOBOAUTH 00pabOTKy MH(pOpMAaLIUU
C HCIIOJIb30BAHWEM TMPHUKJIAJHBIX TPOTPaAaMMHBIX CPEICTB  chepsl npodeccuoHanbHOM
NeSITEeNIbHOCTH, HUCIOJb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJIOTUM M 0a3bl JaHHBIX B CBOEH
npodeccuoHalbHOM 00JaCTH, MaKeThl MPHUKIAIHBIX MPOrpamMM JJjsl pacdera TEXHOJOTHYECKHX
napameTpoB obopymosanwus (ITK-2);

- CIIOCOOHOCTBIO IJIAHMPOBAaTh M IPOBOAUTH (GU3UYECKUE M XUMHYECKHE HKCIEPUMEHTHI,
IIPOBOJIUTH 00pabOTKYy MX pPE3YyJbTaTOB U OLIEHHBAaTh IOIPEHIHOCTH, BBIJBUIaTh THIIOTE3bl U
YCTaHABJIMBATh TI'PAHHULBI UX NPUMEHECHHs, NPUMEHIATh METOAbl MAaTeMaTHYECKOrO aHalau3a M
MOJICITMPOBAHUS, TCOPETUUCCKOTO U IKCIIEpUMEHTaNbHOTO ucciaenoBanus (ITK-16).

3. B pe3ynbraTe n3y4eHus IUCHUILINHBI CTYICHT JIOJDKEH:
3HAmMy:

-OCHOBHBIE ITOHATHS U METOJIbl JUCKPETHON MaTEMAaTUKH, MAaTEMaTHYECKUX METOJ0B PEILICHUS
npoeccHOHaNIBHBIX 3a/ay.

ymemy:

- IPUMEHATh MaTeMaTHYECKUE METO/Ibl IIPU PEIIEHUH TUIIOBBIX MPO(ECCHOHATIBHBIX 3a/1a4.
enadems.

-METOJlaMH IIOCTPOEHHMsI MaTeMaTHYeCKOM MOJeNIM THUIOBBIX NPO(PECCHOHANBHBIX 3aJad |
COJIepKaTeIbHON UHTEPIIPETALNHN NIOJYYEHHBIX PE3YIIBTATOB.

4. Kpatkoe coJiepxaHue TUCIMITIINHBL:

Bsenenue.

Pounb auckpeTHO# MaTeMaTUKU Ipu pa3paboTKe U SKCIUTyaTallMi XUMUKO-TEXHOIOTMYECKUX
CHCTEM.

1.27eMeHThI TEOPUH MHOXKECTB U aJredpandecKue CTpyKTYpHI.

BBenenue B AMCKPETHYIO MaTeMaTHKy. Poib JMCKpETHON MaTeMaTHKU MpU pa3paboTKe U
HKCIUTyaTallMl XUMHKO-TEXHOJOTHYECKUX CUCTeM. MHOXeCTBa, OTHOLICHNUSA U (QYHKIMH. 3ajaHue
MHOJKECTB M OCYILECTBIIeHHE onepauuii Haa HUMU. CrocoObl 3aganus. Onepanun oO0beAUHEHMS,
IIEPECEUCHMS], PA3HOCTH, JAOINOJHEHUS M JEKapTOBa INPOU3BEICHHUSA. AKCHOMAaTHKa TEOPHUH
MHOecTB. Anredpa Kantopa. MuHuMmM3anus npeactaBieHUd MHOXecTB. Jluarpammbl Diinepa-
Benna. bunapusie otHomenus. CriocoObl 3aaHusi OMHApHBIX OTHOIIEHUH. CBoiicTBa OMHApHBIX
oTHomeHNH. Pa3Ouenus. OTHOIIEHUS SKBHUBAJEHTHOCTH M Topsaka. [IpencraBieHue n-apHBIX
OTHOILIEHUH OWHapHBIMU. Ajrebpa oTHomeHuil. DyHKIMH. MHBEKINS, CIOPBEKIMS U OHEKIIHSL.
AnreOpandeckue CcTpykTypbl. [lomyrpynmel. Monounsl. ['pymnmel. Ioxarpynmsl. [uxnudeckue
rpynnsl.  I'pynnbel  nojcranoBok. M3omopdusm rpymmn. CMeXHble KJIACCHl 0 HOATPYIIIIE.
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Hopmanensie nenurenu. @axrop-rpynnsl. Konbsna: onpenenenus, cBoiicTsa, npumepsl. [loss.
2.D11eMeHThI TeopuH TpadoB.

I'padpl. 3amanue u xapakrepuctuku rpadoB. Bunmer rpados. Iloarpader. Matpuiist
CMEXHOCTH M MHIUJeHTHOCTU. Ctenenu BepmnH. Mapuipyrsl Lenu. Luknsl. PaccrosiHue mexny
BepmimHamu. Jluametp u paguyc rpada. YHapHble ¥ OuHapHbBIE OINepaludud Hax Tpadamu.
JHomonaenue tpada. YnaameHue U J00aBlieHWE BEpINWH. YJajeHWEe W Jo0aBieHHE pedep.
OtoxnectBienne BepmnH. Pacmernsenne BepmuH. O0benuHenue rpagos. Ilepeceuenue rpados.
Kommonentsl  cBsi3HOCTH. Mocthl. BepmmuHas wu  peOepHas  CBS3HOCTh.  CBSI3HOCTH
OpUEHTUPOBAaHHBIX TIpadoB. AJTOPUTM BBIYUCICHUS CBS3HOCTU. BHYTpeHHSS YCTOWYMBOCTb.
BepmnnaHoe uyuciio He3aBUCHUMOCTH. PeOepHoe umciio He3aBUCHMMOCTH. BepuinHHoe u peGepHoe
nokpeiTie rpada. BoemHss yctoWumBocTh. BepmmHHOe W pebepHOE UMCIO BHEIIHEH
ycTounBocTH. L{MKIIBI ¥ paspesbl. DUIepoBbl MUKIBL. ['aMHIBTOHOBBI HUKIBL. [lnanapHOCTh U
ykinaaka rpados. ['panum mnockoro rpada. Packpacka rpados. Xpomarmueckoe yucio. ['mmoresa
yeTbIpex Kpacok. [lepeBbs. Onpenenenus. CpoiictBa. Teopema Kanu. dyHnamenTanbHas cucrema
nukioB. OCTOB HauMMEHbBILErO Beca. YMOPsAOYEHHbIE JepeBbsi. buHapHble aepeBbs. JlepeBbs
COPTUPOBKH. AJITOPUTM TIOUCKA B IEPEBE COPTUPOBKH.

3.byneBsl pyHKINN.

Anrebpa noruku. byneBrsl pyHkuuu. CrnocoOs! 3amanus. byneBsl QpyHKIuuM oaHON M BYX
MIEpEMEHHbIX U UX cBoiicTBa. Dopmynbl OyneBoil anreOpbl. OCHOBHBIE 3aKOHBI OYyJI€BOM anreOpsbl.
OkBUBajeHTHOCTh (Gopmya. [lpunnun pasoiictBeHHOCTH. COBEpIIEHHbIE AU3BIOHKTUBHBIE U
COBEpUICHHbIE KOHBIOHKTUBHbIE HOpMajbHble (QopMbl. CHCTEMBI 3JIEMEHTAapHBIX OYJIEeBBIX
¢byHkMi. @OYHKIMOHAJIBHO TMOJHBIE CHCTEMbl 3J€MEHTapHBIX OyneBbIX ¢yHKIui. I[Ipumepst
(YHKIIMOHATBLHO MOJHBIX 0a3ucoB. BaxkHeimme 3aMKHYTBIE KiIacchl. Teopema 0 GyHKITMOHATHHON
nosiHoTe. MuHuMuzanus OyneBbiX (GyHKuui. CokpalieHHas, TYMHKOBas U MUHUMAaJIbHas (OPMBI.
Kapter Kapno. Meton coderanus uHaekcoB u mero] KyaiiHa. MUHMMH3aUHS KOHBIOHKTUBHBIX
HOpMaTbHBIX (opM. O030p TPHIOKEHUN JUCKPETHOW MaTeMaTuku. Pa3paboTka 3¢ddexTuBHOTO
MaTeMaTH4eCKOro, MporpaMMHOIr0, HHPOPMAIIMOHHOTO U TEXHUYECKOro 00ecredyeHHus Ha OCHOBE
METOJIOB TUCKPETHOW MaTEMaTHKHU.

4. VcuncneHne BbICKa3bIBAaHUM.

BBenenne B MaremaTuyeckyro JOTHKY. Kparkue cBeneHMss M3 MCTOPUM MAaTeMaTHYECKOM
goruku. Ponb MaremMaTHueckoW JIOTMKM TpU  pa3pabOTKe U OKCIUTyaTalid  XUMHKO-
TEXHOJIOTUYECKUX cucTeM. PopmasibHble AKCMOMATHYeCKHME cHUcTeMbl. CUMBOJIBI, BBIPAXKECHUS,
¢dbopmynbl, akcuombl. [IpaBuo BeIBOJa, HEMOCPEACTBEHHOE CJE/ICTBUE, BBIBOA, Teopema. Jloruka
BbICKa3bIBaHui. Jlornueckuii BeiBoA. Akcuombl. [IpaBmio modus ponens. Teopema aenykuuu u
npaBuiio cwiutorusMma. IlonHora u HenpoTuBopeunBoCcTh. HezaBucumocTs akcuoM. Paspemmnmocts
teopun. [pyrue akcuomaruzauuu. [IpoBepka BBIBOJUMOCTH C IMOMOIIBI0O UCTUHHOCTHBIX TaOJHII.
CexBennnn ['enniena. Moaens mupoB Kpunke. Meron pesomtonuii PoomHcona. Meton knays
Bownra. O6patnblit Mmetoa MacnoBa (01aronpusTHeIX HaOOPOB).

6. Mcuucnenue npeuKaToB U HEUYETKas JOTHKA.

Jloruka mpenukaTtoB. ABTOMAaTu3alMs JIOTHYECKOro BbIBoja. IlepemenHnble, (yHKIUU,
TEpPMBI, MPEAUKAThl, KBAHTOPBI, popmynbl. OOnacTs aelcTBUg KBaHTOpa. CBOOOAHbBIE U CBSI3aHHBIC
nepeMmennble. MHTepriperanuu, paBHOCHIBHOCTh. Pacno3naBanue oOmie3HaunMocTH. [IpoGrema
pa3pemiuMocTi. AKCMOMBI M IpaBWjia BBIBOJA HCUUCICHUS MpeAaukaToB. Teopema IeayKLMH.
HenpoTuBopeunBOCTh M IMOJHOTA. BhIHECEHHE KBAaHTOPOB W NpeABapeHHas HOpMaibHas (opma.
CkyneMoBckue craHaapTHble (opMbel. OpOpaHOBCKMI yHHMBEpCYM U TeopemMa OpOpaHa.
IToncranoBka u ynudukanus. Meroa pe3osronuii U ero noiaHota. CTpaTeruu MeToa Pe30JIHOLHi.
Ju3broHkTel XopHa. [IpuHnun nornueckoro nporpammupoBanusi. Heuetkne MHoxecTtBa. Hederkas
noruka. [loaBnenue u cyrb HeueTkocTH. Popmanm3anns He4eTKOCTH. DYHKINS MPUHAIEKHOCTH.
JIuareuctuyeckas nepemenHas. Onepannu HajJ HEYETKUMU MHOXecTBaMu. HeueTkast apupmeTnxa.
Mertoas! nedaz3uduxanuu. Heuerkue otTHomenus. CTaHgapTHbIE HEYETKHE JIOTMUECKHE OTepalnu.
Heuerkuii BbIBoA. CTeneHM HCTUHHOCTUM M CTENEHU yBepeHHOcTU. HeweTkuil aHanmor merona
PE30JIFOLIHNA.

5.Koneunsle aBTOMaThl, MalnHbl ThropuHra-Ilocra, cii0)KHOCTh BBIYMCIIEHUH.

OneMeHTsl Teopuu aBTOMaToB. I[loHsATHE aBTOMaTHOrO MpeoOpa3oBaHUs HHPOPMALUU U
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KOHeuHOro aBTomarta. CrnocoObl 3afaHusi aBToMaroB. ABtomaTel Munu u Mypa. [Iporpammuas u
anmapaTHas peaju3alys aBTOMAaTOB. OKBUBAJIEHTHOCTb M MHHMMM3ALUS aBTOMAToB. MallMHbI
Teropunra-Ilocra. @opmanuzanus TOHATHS anroputMa M (opManbHbIE MOAETH aJTrOPUTMOB.
Mamuna TeropuHra: omnpeneneHusi, cBoicTBa, rpadsl nepexonoB. Mammna [locra. IIporpammsl
st mamuH. [IpoGiiema pacnoznaBanus. [Ipobiema ocTaHOBKH. ANTOPUTMUYECKH HEpa3pelnMble
npo6semMbl. CIOXKHOCTh aIrOPUTMOB. Mephl CIOKHOCTH. BpemMeHHass M €MKOCTHasi CJIOYKHOCTb.
ACUMIITOTHYECKAS CIIOKHOCTD, MOPSIOK CIIOKHOCTH, CJIOKHOCTH B CPEJIHEM M B XyJALIEM CIly4ae.
Tpynnopaspemnmsie 3anaun. HenerepmunupoBannas mammHa Teropunra. Kmaccer P u NP. NP-
noJiHbIe 3a7auu. NP-mosiHoTa mMpo06eMbl BBITOJIHUMOCTH ()OPMYIT JIOTUKU BbICKa3biBaHUi. O030p
IIPUIIOKEHUH MAaTeMaTH4eCKOM JIOTMKH. HampasieHus MCIOIb30BaHMS anmnapara MaTeMaTU4eCKON
JOTHKHU B 33/1a4ax MpakTudeckoil mHpopmaTtuku. Crenudukanys u Bepu(UKanus MporpamMMHO -
anmnapaTHbIX MIPOEKTOB, JOIMUYECKOE TPOrpaMMUPOBAHUE, TIOCTPOEHUE OHTOJIOTUH, I3bIKM OOLEHUS
VMHTEJUIEKTYAJIbHBIX ar€HTOB.
6.00beM yueOHOU THUCIIUTUIMHBI

Bcero 4 cemecTtp
Buapr yue6HOM paboTh 3a4. ex1./ 3a4. e/
aK.gac aK.gac
OOmasi  TPYAOEMKOCTh  JUCITUIUIMHBI IO 3/108 3/108
y4eOHOMY IIJIaHy
AYIUTOPHBIC 3aHATHUS: 0,89/32 0,89/32
Jlexuun (JIek) - -
[Tpaktuyeckuesanstus (113) 0,89/32 0,89/32
CamocrostensHas pabora (CP): 2,11/75,8 2,11/75,8
KoHTakTHas caMOCTOsITeIIbHAS paboTa /02
CaMOCTOSITENIFHOE W3YYCHUE paszesoB 758
TUCIIUTUINHEI !
Bun xoHTpOs:
JK3aMeH/3a4eT 3aver
Bcero 4 cemecTp
Bubr yue6HOM paboThI 3ad. i/ 3ad. e/
acTp.yac acTp.yac
OOmass  TPyIOEMKOCTh  JUCHUIUIMHBI IO 3/81 3/81
yueOHOMY IIJIaHy
AyIUTOpHBIC 3aHATHS: 0,89/24 0,89/24
Jlexmuu (JIek) - -
[Mpaktuyeckuezansrus (113) 0,89/24 0,89/24
CamocrostenbHas pabora (CP): 2,11/57 2,11/56,85
KoHTakTHas camocTosiTeNnbHas paboTa /0.15
CaMOCTOSITEIILHOE W3Yy4eHUE pasziesnos /56.85
ACIIATUIUHBI ’
Bun xoHTpOIA:
JK3aMeH/3a4eT 3ager

AHHOTaN U padoyeil MPOrpaMmMbl JUCHUILTIHHBI
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«DuU3UKO-XUMHUYECKHEe 0OCHOBbI KOPPO3MOHHBIX npoueccon» (b1.B./1B.03.01)
1. lenu u 33124 TUCHMUIIUHBI
lenp IUCHMIUIMHBI — O3HAKOMUTHCSA C TEPMOJMHAMHUYECKOM TEOPHUEM pPacTBOPOB
AJIEKTPOJIUTOB M IJIEKTPOXUMUUYECKUX Ieneil (TaJbBaHMYECKUX 3JIEMEHTOB), MOHSTh OCHOBHBIC
KMHETUYECKUE 3aKOHOMEPHOCTH MPOTEKAHHS XUMHYECKHUX MPOIIECCOB, pOJb Karajiu3a Jis
XUMHUYECKON TEXHOJIOTHH.
3ajaun U3y4eHus: TUCIUILTUHBI COCTOSIT B CIEAYIOIIEM:

-TIOHATH IPUPOAY BOSHUKHOBEHHUS CKauKa MOTEHIMAJA HA TPAHUIIE TPOBOAAIINX a3 U
BO3MO>KHOCTH CO3JJaHUSI aBTOHOMHBIX UICTOYHUKOB JIEKTPUUECKON IHEPTUH;

-YSACHUTH BaXXHOCTh YCTAHOBJICHUSI MEXaHNU3Ma U METOJIOB HAXOXKACHHS CKOPOCTEH
XUMHUUYECKUX PEAKLUH ISl UX NPAKTHYECKOW peaan3aluu;

-1aTh MPEJCTABIEHNE O COBPEMEHHBIX SKCIIEPUMEHTAIBHBIX METO/IaX MCCIICIOBAHUS
ANEKTPOXUMUUYECKHUX SIBIICHUM U KHHETUKH XUMUUYECKUX TTPOIIECCOB.

2. B pesynbrate nzydeHus Kkypca «J{omomHUTENbHBIC TIIaBbl (PU3NICCKON XUMUM CTYJICHT
JIOJIKEH:

Ob6nanate ciaenyromuMu npodeccuoHanbHbIMu KomnereHuusamu (I11K):

-CIIOCOOHOCTBIO TIJIAHUPOBATh M TMPOBOJUTH (PU3NYECKHUE U XUMHUYECKHUE DKCIIEPUMEHTHI,
MPOBOJUTH OOPabOTKY WX pe3yJbTaTOB M OLIEHWBATh MOTPEIIHOCTH, BBIABUTATh THUIOTE3BI U
YCTaHABIWBATh TPAHUIBI WX TPUMEHEHHUs, TMPUMEHATh METOJbl MATEeMaTHYECKOTO aHaln3a |
MOJICJTMPOBAHUS, TEOPETUUECKOTO U IKCIIEpUMeHTaNbHOTo necnenoBanus (I1K-16);

-TOTOBHOCTBIO HCIIOJIB30BAaTh 3HAHWUS OCHOBHBIX (DM3UYECKUX TEOPUM [IJIST PEIICHUS
BO3HUKAOIMMX (U3HYECKUX 33]1ad, CaMOCTOSITEIBHOTO MpUOOpeTeHus (U3MYECKUX 3HAHWM, IS
MMOHUMAaHHMSI TMPUHIIUIIOB PA0OTHI MPHOOPOB M YCTPOMCTB, B TOM UYHCIIE BBIXOJAIIUX 3a MPEACIBI
KOMIIETCHTHOCTH KOHKpeTHOro HanpasieHus (ITK-19).

3nameo:

-OTJIMYUTEHHBIE 0COOCHHOCTH B TTOBEJICHUN PACTBOPOB AJICKTPOJIUTOB, CBA3AHHBIC C
MPOXOKICHUEM AJIEKTPUUECKOTO TOKA;

-T€OPHIO raJIbBAHUYECKUX SIBJICHUII;

-T€OPUU KUHETUKH, TyTH TEOPETHUYECKOTO pacueTa CKOPOCTEN XUMUYECKUX PEAKIUN U
OTPAaHUYECHUS B MPUMEHUMOCTH PACUETHBIX METO/IOB;

-OCHOBBI TEOPUH (POTOXMMHUYECKUX U IETHBIX PEaKINil, 0COOCHHOCTH UX CTaJMHHOTO
MPOTEKAHUS U YCIOBUS OCYIIECTBICHUS,

-OCHOBHBIE YEpPThl TOMOT€HHOIO U TETEPOTCHHOr0 KarTajiu3a, IPUYMHBI YCKOPEHUS
XUMHUUYECKOTO Mpoliecca B MPUCYTCTBUM KaTajlu3aTopa.

Ymemn:

-IIPUMEHSATh KOHAYKTOMETPUUYECKUE U TOTEHIIUOMETPUUECKUE U3MEPEHUS IJIs OTPEICTICHUS
TEPMOJIMHAMUYECKUX (YHKIUN XUMHUUYECKUX PEaKIHMi, KOHCTAHTHI JAUCCOIMAIIMM, MPOU3BEACHUS
pactBopumocTH, pH pacTBOpOB u T.A.

-IIPUMEHATh TEOPETUYECKUE 3HAHUSI W OKCIEPUMEHTAIbHBIE METOJbl HCCIEAOBAHUS
(bu3MYecKOi XUMUHU TSI PELICHHs BOTIPOCOB, BOHUKAIOIIUX MPU U3YUYEHUN KHHETUKH XUMUYECKUX
peaxkuui;

-IIPOBOJUTh AHAJIU3 U KPUTUUYECKU OLIEHUBATh IMOJIYYEHHBIE HKCIIEPUMEHTAJIbHbIC JAHHBIE,
000011aTh 1 J1eJaTh 000CHOBAHHBIC BHIBOJIBI Ha 0a3¢ MPOBEIEHHBIX OIBITOB.

Braoemy:

-KOMIIJIEKCOM  COBPEMEHHBIX  JJEKTPOXMMHYECKUX  METOJOB  HMCCJIENOBaHUS  JUIA
ONpe/IeTICHUs] TEPMOIMHAMHYECKUX XapaKTEPUCTHUK AIEKTPOJIUTOB U XUMUYECKUX PEAKLIN;

-METOJIaMH OIPEAEIICHUs MOPSAAKA U CKOPOCTU PEAKLINH, YCTAHOBJIEHUS JIUMUTHPYIOLIEH
CTaJNM U MEXaHU3Ma N3y4aeMON XUMHUECKOU peaKilnu;

-HaBBIKAMM  COCTAaBJICHUS TaJIbBAHUYECKUX DJIEMEHTOB JJIA IeJed  OIpeneseHus
TEPMOAMHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PABHOBECHS UCCIIEAYEMOM PEaKIUu;

-3HAHUSMU OCHOBHBIX 3aKOHOB XUMUYECKOW KUHETUKH, BIHMSHUS PA3TUYHBIX (DaKTOPOB
(Temnepartypbl, JaBJICHUS, KaTalnu3aTopa) Ha CKOPOCTh XUMHUECKOUM peaKIuu.
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3. Kpartkoe conepxaHue TUCIUILITUHbI

PactBopbl  anekTposiuToB.  OnekTpoctatuueckas Teopus Jlebas-Xrokkens.  Pacuer
AKTUBHOCTH U CPEIHUX MOHHBIX KOI(P(UIIMEHTOB aKTUBHOCTH CHJIBHBIX 3JIEKTPOJIUTOB B
pa30aBICHHBIX W KOHIIEHTPUPOBAHHBIX PACTBOPOB M pACTBOPAX YMEPEHHON KOHLIEHTPAIHH.
VYaenpHas W MOJIApHAs 3JEKTpUYECKUE NPOBOAUMOCTH. CKOPOCTh JBHKEHUS U MOJBUKHOCTH
noHoB. [IpenenbHbple MOJSIPHBIE 3JEKTPONPOBOJHOCTH HOHOB. 3aKOH HE3aBUCHUMOIO JIBUYKEHUS
noHoB Kosbpayma. IIpuMeHeHrE W3MEpPEHUN SJIEKTPUUECKON MPOBOAUMOCTH JUISl ONPEIEIICHUS
CTENEHU U KOHCTAHTHI IUCCOLMALIUN CJIa0BIX 3JIEKTPOJIUTOB.

DNEeKTpOXUMHUYECKHE CUCTEMbl (1ienu). Bo3HMKHOBEHHE CKauka MOTEHIMAJa HarpaHule
pasnena npoBoaHukoB | u II poma. JIBoWHOW 3neKTpUYECKUI CIOW. DJIEKTPOJABWXKYIIas CHIa
raJlbBAHUYECKOTO  DJIEMEHTA,  JJEKTPOJHBIM  NOTeHUMand. TepMoauHaMHuecKas  TeOopus
raJbBaHUYECKUX SIBICHW, ypaBHeHHMe Heprcra. DOnekrpoxumudeckas ¢(opMa OCHOBHOTO
YpaBHEHHSI TEPMOJMHAMUKH, TemmepaTypHblii koddounuent DJC. Dmexrpomst I m I pona,
ra3oBblé M OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE AJIEKTPOJbl. THIBI TaJbBaHUYECKUX 3JIEMEHTOB:
XUMHUYECKHE, KOHIIEHTPAIIMOHHBIE, C NIEPEHOCOM M 0e3 nepeHoca. XUMHUYECKHe MUCTOUYHUKH TOKa,
TOIUTMBHBIE 3JIEMEHTHI.

Xumunyeckass KuHeTHKa. CKOpPOCTh XUMUYECKON PeaklUy, KOHCTAHTa CKOPOCTH, OPSAIO0K U
MOJIEKYJISIpHOCTh peakuuu. Kunernka HeoOpaTHMMbIX peakuui 1-ro, 2-ro, 3-ro U HYJIEBOTrO
nopsiikoB. JIuddepeHunanbHple M MHTETpabHBIE METOJbl ONPEICIICHUS TOpSAKa peaKIu.
Crnoxuple peakiuu. [IpyHINI HE3aBUCHMOTro MPOTEKaHUs dJIEMEHTapHbIX peakuuil. OOpaTuMmsble,
napajulesibHble U TOCJeI0BaTeNbHbIE peakuuu 1-ro nopsaka. BiusHue temneparypsl Ha CKOPOCTb
peakuuu, npubnmxeHHoe npasmwio Baut-I'opda. YpasHenue Appenuyca, auddepeHunanbHas U
MHTEerpaibHble (GOpPMBI ypaBHEHUS. DKCIIOHEHIMalbHas (opMa ypaBHEHHUS AppeHuyca. JHeprus
aKTUBALMU U MPEIPKCIIOHEHIIUAIbHBIN MHOXKHUTEb.

Teopun XUMHYECKONW KUHETHKHU: TEOPUsS AKTUBHBIX COYIApPEHUH M TEOpUs MEPEXOJHOTO
coctossHust  TIIC  (aKTUBHpPOBAaHHOTO KOMILIEKCA). OHTAIBIHS W DHTPOIUS  AKTUBAIIUM.
doToXMMHUYECKHE peakUuu. XuMmuueckue U (GoToduznyeckue CTaaud, BTOPUYHBIC IPOLECCHI.
Kuneruka Qoroxumuueckux peakuuil. CeHCHOMIM3MpPOBaHHbIE (POTOXUMHUYECKHE DPEAKLUU.
IlenHble peakuuy, MEXaHU3Mbl 3apOXKAEHUs, Pa3BUTHA M oOpbiBa enu. Hepa3BeTBieHHbIE U
Pa3BETBIICHHBIC LICMTHBIE PEAKIMU. BeposSTHOCTHAS TEOpHs pa3BETBIECHHBIX peakuuil. [IpenensHbie
SIBJICHUA B LEITHBIX PEAKLIUAX, HUKHUN U BEPXHUU IIPEIEINIbl BOCILUIAMEHEHHUS.

Karanmu3. T'omoreHHeliii u rereporeHHbll karanu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KAaTaJIUTUYECKUX peakuuil. BiusHue katanusaropa Ha TEPMOJAMHAMUYECKHME U KHUHETHYECKUE
napaMmeTpsl peakuuu. CeJeKTUBHOCTb KaTaJM3aTopPa, KATaJIUTHYECKas aKTHMBHOCTb. 'OMOreHHbIN
katann3. CIUTHBIA W pa3/elbHbII MEXaHU3Mbl KaTAIUTHYECKOTO JCHCTBUA. ODHEPreTHYECKUE
JMarpaMMbl B3aMMOJIEHCTBHS peareHToB ¢ KaTtaau3zaTopoM. OOummii u cnenuduyueckuii KUCI0THO-
OCHOBHOM Karanu3. Karamus KoMIIIEKCaMU INEPEXOAHBIX METAuIoB. DEpMEHTATHBHBIN KaTaIus3.
I'ereporennslii  katann3. Tumbl TeTEpOreHHBIX  KaTalM3aTOPOB. 3aKOH  JIEHCTBYIOIIUX
noBepxHocTel. KnHeTHKa reTeporeHHbIX PeaKiyii.

4. O0bem y4eOHOM AUCIUILTUHBI

Stoii ba6 B 3a4ETHBIX
Bunpl yaeOHOI paboThI J— B aKaJIeM. Jacax
OO11ast TpyA0€MKOCTh AUCHUIUINHBI 0 Y4eOHOMY IJIaHy 5,0 180
AyIUTOpHBIE 3aHATUA: 1,78 64

Jlexuunu (Jlek) 0,89 32
[TpakTuueckue 3anstus (I13) 0,89 32
CamocrosarensHas pabora (CP): 2,22 80

Bun xoHTpos: 3auet / 3x3ameH sk3ameH (1,0) sK3ameH (36)
KonTakTHas paboTa — MpOMEXYTOUYHAsl aTTeCTalHs 0,4

IloaroroBka K 3K3aMeHY. 35,6

By utoroBoro KOHTpOJIS: DK3aMeH DK3aMeH
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Stoi paG B 3aUETHBIX
Bunp! yueOHOM pabOThI R — B aCTPOH. 4Yacax
OO0mmast TpyI0eMKOCTh JUCHHUILIINHBI TI0 Y4EOHOMY TUIaHy 5,0 135
AyIUTOpHBIC 3aHATHUSA: 1,78 48

Jlexuu (JIek) 0,89 24
[MpakTaeckue 3anstus (I13) 0,89 24
Camocrostensnas padora (CP): 2,22 60

Bun xoHTpOIISI: 3a9eT / 3K3aMeH sk3ameH (1,0) sK3ameH (27)
KonTakTHas paboTa — MpOMEXYTOYHAsT aTTECTAIH 0,3
[loaroroBka K 3K3aMeHY. 26,7

Buj uTOoroBoro KOHTpoJIst: DK3aMeH OK3aMeH

AHHOTAIUSA Y4eOHOI MPOrpaMMbl TUCIUTLIMHBI
«XuMHYeCcKasi KUHHETHKA KOppo3uoHHbIX npoueccon» (b1.B./1B.03.02)

1. Ilenwm w1 337291 JUCIIMTLTAHBI

[enb AMCHUIITUHBI — OBJIAJIETh 3HAHUSIMH 00 OCHOBHBIX KHHETHUYECKUX 3aKOHOMEPHOCTSIX
MPOTEKAHUS XUMUYCCKUX MPOIECCOB, MYTSIX BBISBICHUS METOJIOB, ITO3BOJISIONINX YCTAHABIINBATH
MIPUPOJTY CKOPOCTh-OTPEISIISIONIEH CTa MU U JeJIaTh BBIBOJBI O BOZMOKHOM MEXaHH3ME PEAKIIHH,
MMOHUMATh POJIb KaTaJIn3a JUISl XAMUYIECKOW TEXHOIOTHH.

3aaun U3y9YeHHS TUCITUTUIMHBI COCTOST B CIICTYFOIIEM:

-TIOHATBH 3aKOHBI, KOTOPBIM ITOTYUHSACTCS TCUCHUE XUMUYECKOTO IPOIlecca BO BpEMEHHU;

-yACHUTH BaXHOCTh YCTAaHOBJICHUS MEXaHW3Ma M METOJIOB HAXOXJICHUS CKOPOCTEH
XUMUYECKUX PEAKIUH U UX IPAKTUYECKON pealn3aluu;

-71aTh MPEJICTABICHUE O COBPEMEHHBIX AKCIIEPUMEHTAIbHBIX METOAAX HCCIEI0BAHUS
KMHETUKH XUMHYECKHUX MPOIECCOB.

2. B pe3ynbpTaTe u3ydeHus Kypca « XuMUu4ecKkasi KHHETUKa U KaTalu3» CTYJICHT JI0JKEH:

O6manate caexyromumu npodeccuonanbubiMu kommnereHusamu (11K):

-CIIOCOOHOCTBIO IUIAaHUPOBAaTh U TMPOBOJAUTH (PU3UUECKHE U XUMHUYECKHE HKCIEPUMEHTHI,
MPOBOJUTH O0pabOTKY HMX pE3yabTaTOB M OLEHHBATh IOTPEUIHOCTH, BBIABUTAaTh TUIOTE3bI M
YCTaHABIMBATh TPAHUIIBI UX MPUMEHEHHMs, MPUMEHSITh METOJIbl MaTeMaTUYECKOro aHalu3a u
MOJICTUPOBAHHSI, TEOPETUIECKOTO U IKCIepuMeHTanbHOro uccnenoBanus (I1K-16);

-TOTOBHOCTBIO HCIOJIb30BaTh 3HAHHUSI OCHOBHBIX (DU3MUECKUX TEOpUHA I pelIeHUs
BOZHUKAIOMIMNX (DU3MUECKUX 3a]a4, CAMOCTOSITENIbHOTO MpHOOpeTeHus: (pUu3nueckux 3HaHUM, s
MMOHUMAaHUs MPUHIUIOB paboThl IPUOOPOB U YCTPOMCTB, B TOM UHKCJE BBIXOJSIIMX 32 MPEIeIb
KOMIICTEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).

3nameo:

-OCHOBHBIE KHHETUYECKUE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX PEAKIIHii;

-TE€OPUH XUMHUYECKON KUHETHKH, IyTH TEOPETUUECKOTO PacyeTa CKOPOCTEeH XUMUYECKUX
peaxkuil ¥ OrpaHuYeHHs B IPUMEHUMOCTHU PACYETHBIX METOJIOB;

-OCHOBBI TeOpUHU (POTOXUMHUUYECKUX U LEMHBIX PEaKLU, peakiuii B pacTBOpax. 0COOEHHOCTH
WX CTQAUIHOTO MPOTEKAHUS U YCIOBUS OCYIIECTBICHUS;

-OCHOBHBIE YepThl TOMOTEHHOTO U TETePOTeHHOr0 KaTallh3a, MIPUYUHBI YCKOPEHHS
XMUMHUYECKOTO TMpOoIecca B MPUCYTCTBUU KaTalnu3aTopa.

Ymemy:

-IIPUMEHATh TEOPETHUYECKHWE 3HAaHUS M OKCIEPUMEHTAIbHbIE METOJbl HCCIEIOBAHUS
(bu3MUYeCKON XUMUHU TSI PELISHHs BOTIPOCOB, BO3HUKAIOIIUX MPU U3YUYEHUN KHHETUKH XUMUYECKUX
peaKuuii;

-HaXOJUTh CKOPOCTh M YCTaHABIUBAThH MOPSAIOK XUMUIECKOU PEaKITHH;

-TIPOBOJIUTH aHAIIN3 U KPUTHUECKU OIICHUBAThH MOTyYECHHBIC SKCIIEPUMEHTATbHBIC TaHHbIE,
000011aTh 1 IenaTh 000CHOBAHHBIE BHIBOBI Ha 0a3e MPOBEAEHHBIX OBITOB.

Braoemy:
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-3HAaHUSIMU OCHOBHBIX 3aKOHOB XUMUYECKON KMHETHKH, BIUSHUS Pa3InYHbIX (PaKTOPOB
(TemmepaTypbl, 1aBJIEHUS, KaTaIn3aTopa) Ha CKOPOCTh XMMHUUYECKOHN pPEaKILIUu.

-KOMILIEKCOM METOJIOB OIIPEEIICHNUS MTOPAIKA U CKOPOCTH pEaKLUy;

-OAXOAAMM JJIsl YCTAHOBJIEHMSI JUMHUTHUPYIOLIEH CTaJuu U MEXaHU3Ma U3ydaeMoi
XUMHUYECKON PEaKLUH.

3. Kpartkoe conep:xaHue TUCIUILITUHbI

Xumpnyeckass KuHeTHUKa. CKOpPOCTh XUMUYECKON PEaKlMK, KOHCTAHTAa CKOPOCTH, OPSAAO0K U
MOJIEKYJISIpHOCTh peakuuu. Kuneruka HeoOpatumblx peakuui 1-ro, 2-ro, 3-ro U HYJIEBOro
nopsiikoB. /uddepeHunanbable U HHTErPAbHBIE METOAbl ONPEICIICHUS MOpsSAKa pPEaKIHHU.
Cnoxuele peakiuu. [IpyHIMI HE3aBUCMMOTro MPOTEKaHUs JIEMEHTApHBIX peakuuid. OOpaTtumsble,
napajuleJibHble U IOCHeA0BaTeNbHbIe peakuuu 1-ro nopsaka. [IpuHIun auMuTHpyOMENH cTaauu
MOCIIEIOBATEIIbHON XUMHUYECKOH peakiuu. MeToj| KBa3HCTAaIMOHAPHBIX KOHIIGHTpAIUii, 00JacTb
npuMeHeHus.. BiusHue temmepaTypbl Ha CKOpPOCTb peakluu, NpUOIMKEHHOE NpaBuiio Bant-
l'odpda. VYpaBuenue Appenuyca, auddepeHunanbHass U HHTErpajbHble (OPMbI  ypaBHEHUS.
DKCIOHEHIaIbHAs ¢dopma YpaBHEHUS Appenuyca. OHeprus aKTUBALIUU 51
MPeIPKCIOHEHIIMAIbHBI MHOKUTENb.

Teopun XUMHYECKONW KHHETHKU: TEOPHUsI aKTHBHBIX COYAAPEHUH M TEOpusl MEPEXOAHOIO
cocrossausi TIIC (aktuBupoBaHHOrOo KOMILIekca). OcHoBHbIe moJokeHuss TAC, MexaHu3M
aKTUBAIMKU MoOJIeKya. KoHcTaHTa CKOpOCTH OMMOJNEKYNISpHOW peakuuu. DOUBHYECKUN CMBICIT
MPEIPKCIOHEHIIMAILHOTO MHOXHTENSI M SHEPrud AakTHUBAlMd B paMKax TEOPUHU aKTHUBHBIX
coynapenuii. Ctepuueckuii (HakTop, HEOOXOTUMOCTh €Tr0 BBEJCHHS B KMHETHYECKOE YpPaBHEHHE
peakuuu. JlocToMHCTBA M HENOCTaTKM TEOPUHM  AKTHBHBIX  COyAapeHHWil. MexaHusm
MOHOMOJIEKYJISIPHBIX Ta30BbIX peaknuii B pamkax TAC. Cxema Jluaaemana. Teopus mepexoaHoro
cocrosiHust (axtuBupoBaHHoro komuiekca) (TIIC wmm TAK). OcnoBuble nonoxenus TIIC,
KMHETHYeCcKas cXemMa peakluu. AKTHBHUPOBAaHHBIM KOMIUIEKC W ero cBoiicTBa. I[loBepxHOCTb
NOTEeHIMaNbHON 3Hepruu. KoopanmHaTta peakuuu, npoduiab MyTH PeaklUu, SHEPTrUsl aKTUBALH.
OHTanbnust W DSHTPONMS AKTHBALMK. VICTOIKOBaHME NPEIIKCIOHEHLIUAIBHOIO MHOMKUTENIA U
CTEpHUYECKOro (pakTopa B paMKax TEOPUHU MEPEXOJHOIO COCTOSHUSA. JIOCTOMHCTBA M HEIOCTATKU
TEOPHH.

doToxuMHUEeCKHE peakiuu. Xumudeckue u (HoToU3MUECKUe CTaJud, BTOPUUYHBIC
nponeccel. Kunernka ¢doroxummuueckux peakuuil. CeHCHOMIM3UPOBaHHbIE (HOTOXUMHUYECKUE
peakuuu. llenHble peakuuy, MEXaHU3Mbl 3apOKICHUSA, Pa3BUTHUA U OOpbIBa  LEMH.
HepasBeTBineHHbIE M pa3BETBIICHHBIE LEMHBIE peaKUUU. BeposTHOCTHAs Teopusl pa3BETBICHHBIX
peakuuii. IlpenenbHble sBICHMS B LEMHBIX PEAKUMAX, HIKHUA W BEPXHHUH IIpElEibl
BoCIUIaMeHeHUs. . OCOOCHHOCTH MpPOTeKaHMs XMUMMYECKMX peakuui B pactBopax. KierouHsii
apdext. Kunernueckass cxema NnpoTekaHus OMMOJIEKYIsIpHOM peakuuu B pactBope. IlpenenbHble
cllyyal  IpOTeKaHWs  peakuuu.  beicTpple  (IU(PPY3MOHHO-KOHTPOIUPYEMBIE)  PEAKLHUH,
11(Qy3nOHHBIM TMpenen KOHCTAHTbI CKOPOCTH peakuuu. YpaBHeHue bpencrena-breppyma.
KuHeTnka MOHHBIX peakuMil B pacTBOpax. BiusHue HOHHOM CUJIBI PAacTBOPA Ha CKOPOCTh peakLui
C ydacTueM HOHOB. MakpokuHeTuka. Ponb nuddy3um B KHHETHKE TIeTepOreHHbIX pPeaKLui.
PaznuuHble pe)XUMbl IPOTEKAHUS peaklMil (BHEIIHAS KUHETHYeCKas 00J1acTh; 001acTH BHEIIHEH U
BHyTpeHHEH nuddy3un).

Karanus. T'oMoreHHBli M rereporeHHbll  Katann3. OCHOBHBIE 3aKOHOMEPHOCTHU
KAaTaJIUTUYECKUX peakiuil. BiusHue karanusaTtopa Ha TEPMOAVMHAMHYECKHE U KUHETHYECKHE
napaMmeTpsl peakuuu. CeleKTUBHOCTb KaTallM3aTopa, KAaTaJUTHYeCKas aKTHUBHOCTb. ['OMOreHHbIN
karanu3. CIuTHBIA W pa3feNbHBI MEXaHU3Mbl KaTAJIUTUYECKOTO ACUCTBHS. OHEPreTHUUYECKUE
JMarpaMMbl B3aHMO/ICHCTBHS peareHToB ¢ Karanu3aropoM. OOmuil u crenupruecKuii KUCI0THO-
OCHOBHOM Karanu3. Karamus KoMIIekcaMu INEpPEXOJHBIX MeTauioB. DepMEHTATHBHBIN KaTajaus.
I'ereporennslii  katanu3. Tumbl TeTEpOreHHBIX  KaTalM3aTOpPOB. 3aKOH  JIEHCTBYIOIIKX
noBepxHocTel. KuneTnka rereporeHHbIx peakiuil. Teopun karanusa.

4. O6bem y4eOHOM AUCIUILTHHBI

. B 3a4eTHBIX
Bunsl yaeOHOM paboThI B aKaJIeM. yacax
eIMHUIaxX
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OO01mas TpyA0eMKOCTh JUCHHUIIINHBI TI0 Y4EOHOMY TUIAaHY 5,0 180
AyIUTOpHBIC 3aHATHUSA: 1,78 64
Jlexuu (JIek) 0,89 32
[MpakTaeckue 3anstus (I13) 0,89 32
CamocrosrensHas padora (CP): 2,22 80
Bun xoHTpOIIS: 3a4eT / 3K3aMeH sk3ameH (1,0) sk3aMeH (36)
KonTakTHas paboTa — MpOMEXKYTOUYHAsI aTTECTAIHA 0,4
[TonroToBka K SK3aMeHy. 35,6
Buj uTOoroBoro KOHTpoJIst: DK3aMeH OK3aMeH
B Stoit paG B 3aYEeTHBIX

UJibl yueOHOU paboThI JS— B 4CTPOH. Yacax
OO0mmast TpyI0eMKOCTh JUCIUTIINHBI TI0 Y4eOHOMY TUIaHy 5,0 135
AyIUTOpHBIC 3aHATHUSA: 1,78 48
Jlexmuu (JIek) 0,89 24
[Tpaktuyeckue 3austus (I13) 0,89 24
CamocrostensHas padora (CP): 2,22 60
Bux xoHTpOs: 3aueT / sKk3aMeH sk3ameH (1,0) sKk3ameH (27)
KonTakTHas paboTa — MPOMEKYTOYHAST aTTECTAIHS 0,3
[ToaroroBka K 3K3aMeHy. 26,7
Bux uroroBoro KoHTpOIS: DK3aMeH DK3aMeH

AHHOTaNUA padoyeil MPOrpaMmMbl U CHUIIMHbBI
«lonmosnuTenbHbIe riaasbl puzukm» (b.1.B.J1B.04.01)
Henu 1 3a1auu IUCHUTITUHBI

Lenbpo OUCHUIUIMHBI SBISETCS MPUOOpETeHHE CTYACHTaMU 3HAHUM MO OCHOBHBIM pa3lienam
(GU3UKY ¥ YMEHUIO IPUMEHSATH UX B JPYTHUX €CTECTBEHHOHAYYHBIX JUCIMILTHHAX.
OCHOBHBIMU 33/layaMH JUCHUIUIMHBL, PpEHIeHHEe KOTOPBIX OOecreunBaeT JOCTHKEHUE IIeNy,
SBIAIOTCS: (OPMHUpPOBAHUE TMPEACTABICHUN OO0 OCHOBHBIX (PU3MYECKMX 3aKOHAX MPHUPOABI H
METO/IaX TEOPETUYECKUX HCCIENOBAHUN DPA3NUYHBIX (U3NYECKUX SBJICHUH, a TaKkkKe JaTh
MIPEJICTaBJICHUS O COBPEMEHHBIX SKCIIEPUMEHTAIBHBIX METOIaX UCCIIETOBAHUSL.

2. TpeboBaHus K pe3yabTaTaM OCBOCHHUSI TUCIUILINHBI
N3ydenue kypca crnocoOCTBYET MPHUOOPETEHUIO CAECTYIOIINX KOMIETCHIIINA:

[InanupoBaTh M MNPOBOAUTH (DU3UUECKHUE OHKCIEPUMEHTBL, MPOBOAUTH OOPaOOTKY HX
pEe3yIbTaTOB M OICHUBATh IMOTPEIIHOCTH, BBIABUIaTh THUIIOTE3bl W YCTAaHABIMBATH T'PAHMIIBI HX
npumenenus (ITK-16).

Hcnonb3oBaTh 3HaHUS OCHOBHBIX (DU3MUECKUX TEOPUM M PEIICHUH BO3HUKAIOIIUX
busznuecKkux 3a7ad, CaMOCTOSITEIBHOTO MpUOoOpeTeHHus (GU3NYECKUX 3HAHUM, A MOHUMaHUS
MPUHIMIOB pabOThl MPHUOOPOB M YCTPOMCTB, B TOM YHMCJIE BBIXOAAIIUX 3a IPEICIIbI
KOMIICTEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).

B pesynbraTe u3yueHus AUCUUILTUHBI CTYJCHT JTOJIKEH:
3Hamy.

- (u3uueckre OCHOBBI KBAHTOBOM CTAaTHCTUKH (MCXOIHBIE «0a30BbIE» IOJOXKEHHUS, OCHOBHBIC
KBaHTOBBIE CTATUCTUYECKHUE pacTpeieNieHus);

- DIIEMEHTHl 30HHON TEOpHH MPU TPAKTOBKE PA3TUYHBIX CBOMCTB METAIJIOB, TUAIEKTPUKOB U
MOJIYTIPOBOIHUKOB;

- 0OazoBble (U3MYECKUE TIOHATHUS O KBAHTOBBIX TEOPHUSAX TEIUIOEMKOCTH (Ha TpuUMepe
KPUCTALTMYECKUX TEN);

- oneMeHThl (u3uKu TBEPAOro Tena (UCXOAHBIE TOHATHS O KpUCTAIOTpaduu, TUIAX
KPUCTAITMYECKUX CTPYKTYP; CBEACHUS O SBJICHUH U KBAHTOBOM TPAKTOBKE CBEPXIIPOBOAUMOCTH).
ymemy:
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- TIPUMEHSTh UCXOAHbIE (PU3nUecKue (TEOPeTUYECKHUEe) 3HAHUS MPH PEeIIeHUH NMPOo(ecCHOHATBHBIX
3aza4;

- IPOBOJUTH OIICHOYHbIE PACYETHI W OCYILECTBIATh (HA KAuEeCTBEHHOM YpPOBHE) aHalu3,
HaOJI01aEMBIX SBIICHUH.

8naoemsy.

- HaBBIKAaMU O0OOCHOBAHUSI CBOUX CYKICHHH, YTO CIOCOOCTBYET NMPaBMIIBHOMY BBIOOPY METOIMKH
IIPOBOJMMOIO CTYJEHTOM HCCIIEJOBAHUSL.

3.Kpatkoe conepxanue AUCUUILIMHBL

1. DneMeHThl KBAHTOBOM CTaTUCTUKHU
DOneMeHTbl KBAHTOBOM cTaTHCTUKH. KBaHTOBas cucremMa U3 OJMHAKOBBIX 4acTull. [IpuHiun
TOXJIECTBEHHOCTH OJMHAKOBBIX YacTull. CHMMETpUYHbIE U HECUMMETPUYHbIE BOJHOBBIE (DYHKIIUH,
OTMCHIBAIOLIUE COCTOSIHUS TOXKIECTBEHHBIX MUKpodacTull. bo3ons! u pepmuonsl. [lpunnun [aymnu.
KBanrtoBble cTaTucTHueckue pacupenenenus boze-Oiinmreiina u @epmu- Jupaka. BoipoxkieHHBbIM
AIIEKTPOHHBIN T'a3 B KpUCTaIax (METaJIbl).

2. Metamisl, AUANEKTPUKHI U TIOTYIPOBOJIHUKN C TOUKU 3PEHUST 30HHOW TEOPHH
DHepreruyeckue 30HbI: cTatuctuka @epmu-/lupaka, sneprust depmu. DNEKTPOH B EPHOINIECKOM
noJjie kpuctaya: 3¢GeKTUBHAS Macca dJIEKTPOHa.

3. DneMeHTHI (PU3KKH TBEPIOTO Tea.

Ousuka TBEpHoro Ttena (DTT): ompenenenuwe, CBA3b C APYTUMH JUCHHUIUIMHAMH, OOBEKTHI
U3Yy4YeHHUs, Kpyr pemaeMmblx 3agad. CBsi3p ¢ KpucTauiorpadueid, KpUCTAIUIOGU3UKOH U
kpuctauioxumuei. KonaencupoBannoe cocrosaue. [loaxon k onucanuio TBEpAbIX Tesl. CTpyKTypa
KpuctayioB. CuMMeTpHs U pU3NYECKHE CBOMCTBA KPUCTAIUIOB. THUIBI KPUCTAIIIMYECKUX CTPYKTYP
(oOmas xapaktepuctuka). [IOTHBIE yrakoBKH: KyOWdeckass M TeKCaroHaJbHas (Ha Ka4eCTBEHHOM
ypoBHe). [IoHsTHE O CBEPXITPOBOAMMOCTH (KBAaHTOBbIE IIPECTABICHUS HA KAYECTBEHHOM YPOBHE).

O06beM yueOHOM THUCIIUTUIAHBI

Bcero 4 cemecTp
Buapr yue6HO#M paboThI sad. en/  |3ad. e/
ak.yac ak.yac
Oo01mas TPYAOEMKOCTh
JUCHUIUIAHBI 110 Y4eOHOMY 3/108 3/108
TUIaHy
AyIUTOpHBIE 3aHATHUA: 0,8/32 0,8/32
Jlekuun (JIek) 0,4/16 0,4/16
JlaboparopHbie 3aHATHUS
(J1a6) 0/0 0/0
[IpakTuueckue 3aHSITUS
(IT3) 0,4/16 0,4/16
CamocTtosaTenbHas paboTa
(CP): 1,2/40 1,2/40
Bun xonTpos: 1/36 DK3aMmeH-
9K3aMeH/3a4eT 1/36
KonTakTHas paboTa — /0.4
MPOMEKYTOUHAsl aTTECTALIUS ’
[ToAaroToBKa K 5K3aMeHY. /35.6
Bun utoroBoro KOHTpOJIS: JK3aAMEH
Bcero 4 cemecTtp
Buner yae6HOI paboThI 3au. en./ |saw. en/
acTp.4ac |acTp.4ac
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Oobmas TPYAOEMKOCTh

JMCUUIUIMHEI 10 y4eOHOMY 3/81 3/81
IUIaHy

AyIUTOpHBIE 3aHATHSL: 0,8/24 0,8/24
Jlexuuu (JIek) 0,4/12 0,4/12
JlaGopatopHsbie 3aHATHUS

(J1a6) 0/0 0/0
[IpakTnueckue 3aHATHUS

(IT3) 0,4/12 0,4/12
CamocTtosTenbHas pabora

(CP): 1,2/30 1,2/30
Bua xonTposns: 1/27 DK3aMeH
9K3aMeH/3a4eT 1/27
KonTakTHas pabora — /0.3
MIPOMEKYTOYHAS aTTECTALINS ’
[loaroroBka K 3K3aMeHy. 126.7
Bua utoroBoro KOHTpOJIS: DK3aMeH

AHHOTAIUA Y4eOHOH MPOrpaMMbl 1M CHUILIMHbI
«Snepunas ¢pusuka» ( b.1.B./1B.04.02)
Ilenu v 3amaun AUCHUTLINHBI
[lenpt0 MUCHUIUIMHBI SBJSIETCS TPUOOPETCHHE CTYIEHTaMH 3HAHUW TI0 OCHOBHBIM
pasnenam (GU3UKHA U YMEHHUIO IPUMEHSTh X B IPYTUX €CTECTBEHHOHAYYHBIX TUCIUILIMHAX.

OCHOBHBIMH 3aJja4aMH JTUCUUIUIMHBI, PEIICHHE KOTOPBIX OOECIeYrBaeT JOCTHKEHUE IICIIH,
SIBJISIIOTCS:  ()OPMUPOBAHUE TIPEACTABICHHH OO0 OCHOBHBIX (U3MUYECKHX 3aKOHAX TMPUPOJIBI H
METOJIaX TEOPETUUYECKUX HCCIACAOBAHUN pPa3NMUHBIX (U3HYECKUX SIBJICHUH, a TakkKe JaTh
MIPEACTABJICHUS O COBPEMEHHBIX SKCTICPUMEHTAIBHBIX METO 1aX UCCIICIOBAHUS.

2. TpebGoBanus K pe3yinbTaTaM OCBOCHHS JUCIUTUTHHBI

N3yuenune kypca ciocoOCTBYET MPHOOPETEHHUIO CICAYIONIUX KOMITETSHIIHNA:

[InanupoBaTh W NPOBOAUTH (U3UYECKUE OIKCIEPUMEHTHI, IMPOBOJUTH OOpabOTKY HX
pe3ylnbTaTOB W OILICHWBATh TMOTPEIIHOCTH, BBIABUTATh THUIIOTE3bl W YCTAHABIMBATh T'PAHUIIBI MX
npumenenus (ITK-16).

['oTOBHOCTP MCHOJIL30BaTh 3HAHUS OCHOBHBIX (U3WMYECKUX TEOPUU I PEIICHUS
BO3HUKAOIMKMX (U3MYECKUX 3aJ1ad, CaMOCTOSATEIBHOTO MPUOOpeTeHUs] (DU3UUYCCKUX 3HAHUH, IS
MMOHUMAaHMS MPHUHLUIIOB pabOThl MPUOOPOB U YCTPOWCTB, B TO YHCIE BBIXOJSAIIMX 32 MPEesbl
KOMIICTEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).

3.B pe3ynbrare uzydeHus JUCHUILTUHBI CTYIECHT TOJIKEH:
3HAM®.

- (pusnueckre OCHOBBI KBAHTOBOM CTaTUCTUKH (MCXOAHBIC «0a30BBIC) MOJIOKEHHUS, OCHOBHBIC
KBAaHTOBBIE CTATHCTHYECKHUE PACTIPEICIICHHS );

- DIIEMEHTHI 30HHOU TEOPUH MPU TPAKTOBKE PA3TUYHBIX CBOMCTB METAJUIOB, AUAIEKTPUKOB U
MOJYIPOBOJAHHUKOB;

- 0OazoBble (U3MYECKUE TIOHATHUS O KBAHTOBBIX TEOPHUSAX TEIUIOEMKOCTH (Ha TpuUMepe
KPUCTAIITMYECKUX TEM);

- oneMeHThl (u3uKuM TBEPAOrOo Tena (UCXOAHBIE TOHATHS O KpUCTAIOTpaduu, TUIMAX
KPUCTAITMYECKUX CTPYKTYP; CBEACHUS O SBJICHUH U KBAHTOBOM TPAKTOBKE CBEPXIPOBOJAUMOCTH).
ymems:

- IPUMEHSTh UCXOJHBIC (PU3UUYECKUE (TEOPETUUYECKUE) 3HAHUS MMPU PEIISHUH MPO(EeCcCUOHATBHBIX
3azay;

- TIPOBOJUTH OIICHOYHBIE PACYETHI M OCYIIECTBIIATH (HAa KAUeCTBEHHOM YPOBHE) aHAIU3,
HaOII0TAaEMBIX SIBJICHHIA.
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8naoemsy.
- HaBBIKAMU 00OCHOBAHUS CBOMX CYKJICHHH, YTO CIIOCOOCTBYET MPAaBUIBHOMY BBIOOPY METOAUKH
IIPOBOJIMMOTIO CTYACHTOM HCCIIEIOBAHUS.

Kparkoe conepxanre quCUUILIMHBI:

Mecto u 3HaYeHHE SACPHON HUNKH
[Ipenmer simepHoit  ¢usuku. . MecTto u 3HaueHHe SACPHOW (PU3MKHM B COBPEMEHHOM
ecrecTBO3HaHUU. OCHOBHBIE 3a/1auM, NIPOrpaMMa U CTPYKTypa Kypca. OCHOBHBIE 3TaIlbl Pa3BUTHS
snepHoi pu3uku.. Bunsl pyHaaMeHTaIbHBIX B3aUMOICHCTBHIA. MacmTaObl ¥ € IMHULIBI H3MEPESHUN
¢duznueckux qucuuIuimH. OcoOeHHOCTH (PU3MUECKUX SBICHUN B MUKPOMUPE.

CraTudeckue cBOKWCTBA aTOMHBIX SAEP
OCHOBHBIE CTATUYECKHUE CBOMCTBA SJIEP: MACCOBOE UUCIIO, MIEKTPUUECKUM 3apsisl, COCTaB, pa3Mephl,
SHEpPrusi CBSA3U, CHMH, MOMEHT KOJMYECTBA J[IBUXKEHHUS, MAarHUTHBIH MOMEHT, KBaJpYNOJIbHBIN
MoMmeHT. CBolicTBa siepHbIX cuil. OCHOBBI TeOpUH SAEPHBIX cuil. MoJenu aToOMHBIX siaep. Pasznen
Bunel  paauoakTHMBHOCTH, pPAaJUOAKTHBHBIE CEMENCTBA. 3aKOHbl MPOCTOTO U CJIOXKHOIO
pPaIMoOaKTUBHOTO pacnaga. 3akoHOMEPHOCTH anbda- O6era- U raMma- pacnaga. [loustue o saepHOi
sHepreTuke. [IpoOneMbl U MepCHeKTUBbI Pa3BUTUSI MUPOBOW M OTEUECTBEHHON SHEPreTHKH, POJIb
aTOMHOM 3HEpruu. DJIeMEHTapHas TEOpHs JIeNEeHUs. DHeprus U NpOoAyKThl JeneHus aaep. OCHOBbI
LIEMHOTO Tpolecca. SaepHble peakiuu CUHTE3a. TepMosiepHble peakuuu BO BceneHHoWl u B
nabopatopHbIX ycnoBusix. [Ipo0neMsl ynpaBisieMoro TepMOsIEpHOTO CUHTE3A.

B3anmonericTBre n3y4eHus ¢ BEIECTBOM
HNonmsupytomee wuznydeHue. OOmuMe 3aKOHOMEPHOCTH B3aUMOJICHCTBUS HOHU3HUPYIOLIETO
U3JTy4eHHUsl ¢ aToMaMU BellecTBa. B3auMoeicTBue TsHKENbIX 3apsSKEHHBIX YaCTHUI[ C BEIIECTBOM.
B3aumoneiicTBue 31€KTpOHOB U TaMMa- KBAaHTOB ¢ BellecTBOM. [Ipobern yacTuil HOHU3UPYIOIIETO
u3nedyeHuss B BemlecTBe. Kiaccudukanus saepHbIX peakiuil. 3aKOHbI COXpPAHEHUs B SJIEPHBIX
peakuusix. MexaHH3MBl W MapaMeTpbl sAepHbIX peakiuil. OCOOEHHOCTH SIIEPHBIX peakiui,
MPOTEKAIOIIKUX TPU BO3JEHCTBUU YACTHUL, UMEIONIMX pa3jHuYHble MapaMeTpbl (SHEPreTU4ecKue,
MaccoBbI€, 3apsIOBbIC, KOPIYCKYJISPHO-BOJHOBBIE). VICTOUHMKM 3apsDKEHHBIX YacTUI[ M ramma-
KBaHTOB. VICTOYHMKM HEHUTPOHOB W JAPYIrUX HEUTPAIbHBIX dYacTull. [IpuHIMIIBI OOHaApyXEeHHS,
paguoMeTpu W crnekrpoMerpud B SAD. Perucrpanus 3apsHK€HHBIX W HEWUTPaAJbHBIX YaCTHI]
pa3InyHbIX SHEPruil. ['a30BbIe, MOTYNIPOBOAHUKOBBIE, CHUHTHILILIMOHHBIE U TPEKOBBIE JETEKTOPBI.

O06beM yueOHOM TUCIUIUIAHBI

Bcero 4 cemecTp
Bunpl yue6HO# pabOThI 3ad. en/ | 3ad. e/

aK.Jac aK.Jac
O01mas TPYAOEMKOCTh
JUCITUTIIMHBI 10 y4eOHOMY
—— 3/108 3/108
AyIUTOpHBIE 3aHATHUS: 0,8/32 0,8/32
Jlexuuu (JIek) 0,4/16 0,4/16
JlaGopaTopHblie 3aHATHS
(J1a6) 0/0 0/0
[IpakTuueckue 3aHATHSA
(IT3) 0,4/16 0,4/16
CamMocrosTenpHas paboTa
(CP): 1,2/40 1,2/40
Bun xonTpoms: 1/36 DK3aMeH-
JK3aMeH/3a4eT 1/36
KonTtakTrHast paboTa - /0.4
MIPOMEKYTOYHAsI aTTECTAILIUS !
[ToaroToBKa K SK3aMeHY. /35.6
Bun uToroBoro KOHTpOJIS: JK3aAMEH
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Bcero 4 cemecTtp
Bunpl yaeGHOM paboThI 3au. en./ | sad. en/

acTp.dyac |acTp.dac
Oo6mas TPYAOEMKOCTh
JUCUHUIUIMHBI IO y4eOHOMY 3/81 3/81
IUIaHy
AyIUTOpHBIE 3aHATHSL: 0,8/24 0,8/24
Jlexuuu (JIek) 0,4/12 0,4/12
JlaGoparopHblie 3aHSTHS
(J1a6) 0/0 0/0
[IpaxTrnueckue 3aHATHUS
(IT3) 0,4/12 0,4/12
CamocTrosTenbHas pabota
(CP): 1,2/30 1,2/30
Bua xonTpos: 1/27 DK3aMeH
9K3aMeH/3a4eT 1/27
KonTtakTHas pabora - 03
MIPOMEKYTOYHAS aTTECTALIUS ’
[loaroroBka K 3K3aMeHy. 267
Bua utoroBoro KOHTpOJIS: DK3aMeH

AHHOTaNUA padoyeil MPOrpaMmMbl U CHUIIMHbBI
«Koppo31OHHBII MOHUTOPHUHT 000PYA0BAHNSI XUMHYECKUX MPOU3BOICTB)
(b1.B./IB.05.01)

1 Henp AUCUMIUIMHBI — MPUOOpETEHHE 3HAHWM O MPUYMHAX BO3HUKHOBEHHUS KOPPO3HH,
crocobax ee OOHApY)KEHHs, BBISIBICHUU TIIOTEHIMAIBHO OIMACHBIX YCJIOBHMH O3KCIUTyaTalluu
000py/nOBaHUs, BO3MOKHOCTH OIPENEICHUS U BBIYHUCICHHUS MPEANoIaraéMoro Cpoka CIry:KObl
obopynoBaHus u TpyOONPOBOAOB, CO3JAHMM ONTUMAIbHBIX YCIOBHM M MX OKCIUTyaTalluH,
OCYILIECTBIICHUH Mepexoa OT ASHCTBUN M0 YCTPAHEHUIO K MTPOGUIAKTHUYECKUM MepaMm.

2 B pesynbTare u3ydeHUs AUCHUILIUHBI OOy4aroUIuiics Mo mporpamme OakanaBpuara
JOJIKEH:

O6manate ciaenyromumu U podeccrnonanbabiMu (1K) komneTeHusaMu:

— TOTOBHOCTBIO UCIIOJIB30BaTh HOPMATHUBHBIC JIOKYMEHTHI TI0 Ka4eCTBY, CTAHIAPTU3AIUN H
CepTHU(HKAIIMU TIPOTYKTOB WM H3ICTHH, 3JICMEHTHl 3KOHOMHUYECKOTO aHAIM3a B IMPAKTHYECKOU
nesrenpHocTH (ITK-3);

— CHOCOOHOCTBIO TPUHUMATh KOHKPETHBIC TEXHHUYECKHE PEIICHUS Tpu pa3paboTKe
TEXHOJIOTUYECKUX MPOIECCOB; BBHIOMpPATh TEXHHUYECKUE CPEICTBA W TEXHOJOTHU C Y4ETOM
IKOJIOTMYECKUX TOCIeACTBUH ux npumeHenus (ITK-4);

— CIOCOOHOCTBIO MPOBEPITh TEXHUYECKOE COCTOSIHUE, OPTaHU30BBIBATH MIPOPHIAKTHICCKUE
OCMOTpBI M TEKYIIMHA PEMOHT 000pYIOBaHMs, TOTOBUTh O0OpPYIOBAaHUE K PEMOHTY U NPHUHUMATh
obopynoBanue u3 pemonTta (I1K-7);

— CHOCOOHOCTBIO AaHAJIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIHI0, TOAOHpaTh 000pyA0BaHUeE,
TOTOBHThH 3asBKH Ha MPUOOpeTeHUe U peMOHT obopynoBanus (I1K-9);

— CIIOCOOHOCTBIO BBISIBJIATh M YCTPAHATh OTKJIOHEHUS OT PEKUMOB  PabOTHI
TEXHOJIOTHYECKOr0 000pYIOBaHHs M TAPaMEeTPOB TexHoornyeckoro mnpouecca (ITK-11);

— TFOTOBHOCTBIO MPOBOJUTH CTaHJAPTHBIE U CEPTU(UKALMOHHBIE HCIIBITAHUS MaTepHAJIOB,
U3JIeui ¥ TexHoJoruueckux mpoieccon (ITK-17).

3name:

— MPUYMHBI BOBHUKHOBEHUS KOPPO3UH;

— BO3MOXHBIE CIIOCOOBI € OOHApYKEHHUS;

115



— KJIaCCHU(HKALINIO METOI0B KOPPO3HOHHOTO MOHUTOPUHTA;

— MPEUMYILECTBA U HEAOCTATKU METOJI0B KOPPO3ZMOHHOI'O MOHUTOPUHTIA, UCIIOJIb3YEMBIX B
XUMUYECKOH, He(hTe- U Ta30400bIBAIOIIEH OTPACIIH POMBIIIICHHOCTH;

— KOHCTPYKIMIO JaTYMKOB IPU KOPPO3UOHHOM MOHUTOPHHIE;

Ymemy:

— BBIOpaTh KOHCTPYKIMIO JaT4MKa B 3aBUCHMOCTH OT YCIOBHH SKCIUTyaTalluu
000pyIOBaHuUS;

Braoemy:

— METOJUKaMU ONIpEJENICHUs MPEANoJaraéMoro Ccpoka cilyk0bl 000pyaoBaHUS U
TpYOOTIPOBOJIOB.

3 Kpatkoe conepxkanue TUCIUTUTHHEIL.

Koppo3noHHBII MOHMTOPUHI pe€albHBIX CHCTEM. BuABI KOPPO3MOHHBIX pa3pyLICHUH.
[ToHsiTHE KOPPO3UOHHOTO MOHUTOPHHTra Posib KOPpO3NOHHOIO MOHUTOPUHTA. e KOppO3UOHHOTO
MOHHUTOPHHIA. DJIEMEHTbHl KOPPO3UOHHOIO MOHUTOpPHUHra. MecTa ocCylecTBICHHUs] KOPPO3UOHHOTO
MOHHUTOpHHra. OpraHuzanus KOPpPO3MOHHOTO MOHUTOpPUHIA MpH A00blYe HEPTH U Trasza, B
MIPOMBIIIIJIEHHBIX POU3BO/ICTBAX.

KoHcTpykiiuu  AaT4YukoB  KOPPO3MOHHOTO MOHMTOpHMHra. Yto ompeznenser BbIOOp
KOHCTpyKUuu paaryuka? KoHCTpykuMsi BCTpaMBaeMbIX B amnmapaT AaTdyukoB. KoHcCTpykius
BBICTYNAIOUIMX  JAaTYMKOB. JlaTYMKKM  CINEUUAIbHOTO  HA3HAUY€HUs: TMpU  KOPPO3UOHHOM
pacTpecKUBaHUU TOJ HANpPsDKEHUEM, JUIsl YIIeBOJOPOAHOM Cpelibl, Uid aTMochepHOoil Koppo3uw,
MHOTORJIEKTPO/IHBIE CEHCOPBI.

Metopl  KOppO3HMOHHOTO MOHUTOpuHra. Kiaccudukamus MeTog0B KOPPO3UOHHOTO
MOHHUTOpUHra. PU3NYECKHE METOJAbl: TPaBUMETPUUYECKHM U 3JIEKTPUYECKOE COMPOTHBIICHHUE.
DNEeKTPOXUMHUYECKHE METOJbl TIOCTOSIHHOTO TOKA: KOJIMYECTBEHHAs OLIEHKA M3MEHEHHUS CKOpPOCTU
KOPpO3UH C TIOMOIIbI0 METOJa MOJSPU3ALMOHHOTO CONPOTUBIIEHHS, aMIEpPMETp C HYJIEBbIM
COINPOTHUBJIEHUEM, MOJy4YeHHUE HH(OpPMalMd O KOPPO3MOHHOM COCTOSIHMM OOOpYIOBaHUS Ha
OCHOBaHMHU aHAJIM3a HJIEKTPOXUMHUYECKUX IIYMOB. ODJIEKTPOXUMHYECKHE METOJbI MEPEMEHHOIO
TOKa: U3MEPEHUE CKOPOCTH KOPPO3UHU C MOMOIIBI0 METOJA CIIEKTPOCKOIHMH 3JIEKTPOXUMHUYECKOTO
UMIIEIaHCa, AaHalIM3 TapMOHMYECKMX Kojebanuid. Hepaspymaromme MeToasl MOHUTOPHUHIA!
yIBTPa3BYK, peHTreHorpadus u Jp.

Onenka pecypca o6opynoBaHus. TpaauLMOHHBIE METOABI KOPPO3UOHHBIX HCIBITAHUH MU
OLIEHKU pecypca o0opynoBaHusi. COBpeMEHHbIE METOJbl NPOrHO3UPOBAHMS SKCILTyaTallMOHHOM
Ha/IeKHOCTH 00OpyfoBaHUs. MeTo/ibl OLEHKHM KOPPO3MOHHON CTOMKOCTH MeETaUIMYECKHX
MaTepHaoB.

4. O6beM y4eOHOW TUCIMIUTMHBI

Bubr yueOHOM paboThI B 3auétHbBIX B akanem.
CAUHULIAX yacax
OO011ast TpyA0E€MKOCTb AUCHUIUIMHBI 10 Y4eOHOMY IJIaHy 3 108
AyIUTOpPHBIE 3aHATHSL. 1,34 48
Jlexuun (Jlek) 0,89 32
[TpakTuueckue 3anstus (I13) 0.44 16
CamoctosarenbHas pabora (CP) 1,66 59,8
KonrakTHas camocrositenbHas paboTa 0,2
CaMocTosATENTbHOE U3YUEHUE Pa3IeIOB AUCIUILIMHbI 29,8
0,83 30
Pedepar
Bu uTOroBoro KOHTpOJIS: 3a4€T C OLEHKOM
Bunsl yaeOHOM paboThI B 3a4€rHbIX B actpon.
SAUHULIAX yacax
OO11ast TpYA0€MKOCTh AUCHUIUINHBI 0 Y4eOHOMY IIJIaHy 3 81
AyIUTOpHBIE 3aHATHUA. 1,34 36
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Jlexmuu (JIek) 0,89 24
[Ipaktuueckue 3ausarus (113) 0.44 12
CamocrosrensHas padora (CP) 1,66 44,85
KonrakTHas camocTosiTennbHast pabota 0,15
CaMOCTOATEIbHOE U3YUYEHUE PA3JIEIOB TUCIUIUINHBI 22,35
0,83 22,50
Pedepar
Byt uTOroBOro KOHTPOJIS: 3a4€T C OLEHKOH

AHHOTAIUs padoyell MPOrpaMMbl AU CHHUIIHHbI
«OcHoBbI HAY4YHBIX ucciaenoBanuii» (b1.B.J1B.05.02)

1. Henp nucuuruivHbl — (GOPMUPOBAHNE HABBIKOB HCHOJb30BaHUS (DU3HUECKUX, (PU3UKO-
XUMHYECKUX M JICKTPHUECKUX METOJIOB HCCIICIOBAHUS TIPH OIICHKE Ka4eCTBA 3aIUTHBIX MOKPBITHN
Y MCTIOJIB30BaHHE UX PE3YJIbTATOB B MPO(PECCHOHATHHOMN NESTETHHOCTH.

2. B pesynprare M3ydeHHs AWUCHUIUIAHBI OOYYarOIIMICS IO TMPOTpaMMe MarucTpaTyphl
JIOJIKEH:

Obnadams cnenyronumu npodeccuoHanbHbIME ([TK) xomneTentusmu:

— TOTOBHOCTBHIO MCHOJIH30BAaTh HOPMATUBHBIC JOKYMEHTHI 10 KaYECTBY, CTAHAAPTH3AINN U
CepTHU(HKAINN TIPOJYKTOB W W3ICIUH, DIEMEHTH SKOHOMHUYECKOTO aHajh3a B MPAKTUYECKOH
nestenprocTH (TTK-3);

— CHOCOOHOCTBIO TNPHUHUMATh KOHKPETHBIE TEXHHUYECKHE pEUICHHS TIpH pPa3paboTKe
TEXHOJIOTUYECKAX TMPOIECCOB, BHIOMPATh TEXHHUYECKHE CPEIACTBA W TEXHOJOTHH C Y4ETOM
IKOJIOTMYECKUX TOCIeACTBUI ux npumenenus (I[1K-4);

—  CIIOCOOHOCTHIO MIPOBEPSTH TEXHUYECKOE COCTOSIHUE, OpraHU30BBIBATH
MpOQUIAKTUYECKHE OCMOTPBl W TEKYIIMH PEMOHT 00OpyIOBaHHUS, TOTOBUTh OOOpYAOBAaHUE K
PEMOHTY M TPUHUMAThL 000pymoBanue u3 pemonra (ITK-7);

—  CNIOCOOHOCTHIO aHATM3UPOBATh TEXHUYECKYIO JOKYMEHTAIIHIO, TO0MpaTh 000PYyI0BaHNUE,
TOTOBHTH 3asBKH Ha MpHoOpeTeHre U peMoHT obopynoBanus (ITK-9);

— CIIOCOOHOCTBIO  BBISIBIATH M YCTPAHATh OTKIOHEHHS OT  PEKUMOB  PabOTHI
TEXHOJIOTUYECKOT0 000PYIOBaHHUS U TIApaMeTPOB TexHoornyeckoro mporecca (ITK-11);

— TOTOBHOCTHIO MTPOBOJUTH CTAHAAPTHBIC U CEPTU(DUKALMOHHBIEC UCIIBITAHUS MaTepUaloB,
U3JICTUI ¥ TexHoJorudeckux nporeccos (ITK-17).

B pesynbraTe u3yueHus: AUCUUILIINHBI CTYIEHT OakallaBpuaTa JO0JIKeH:

3Hamb:

— OCHOBHBIEC TEPMHHBI U MOHATHUS (PU3HUECKOTO, (PUHUKO-XUMUYECKOTO U AIIEKTPUIECKOTO
KOHTPOJIS IOKPBITUI;

—  TUIBI COBPEMEHHBIX TPUOOPOB AJIsi KOHTPOJISI U UCTIBITAHUH 3aIIUTHBIX TOKPBITHIA;

— TEOpEeTUYECKHME OCHOBBI U  JICHCTBYIOUIYI0 MPAaKTUKY  KIIOYEBBIX  METOJOB,
MIPEJICTABJISIONINX TPU YCIOBHBIX HANpaBICHUS aHANIM3a MOBEPXHOCTU: 30HIOBYI0 MHUKPOCKOIIHIO
(CTM, ACM, 5CM.MCM), ontuueckyto mukpockonuio (bOM, koH(pOKaNbHYI0) U PEHTTEHOBCKUE
CIEeKTpalbHBIE  METOAbl  HcchemoBaHuss  marepuanoB (PODC, penrterodmyopecreHTHas
CIIEKTPOCKOIHS);

— OCHOBBI TIPOBEACHHUA U MOJCIUPOBAHUS CIOXKHBIX MHOTOYPOBHEBBIX HAYYHBIX
HKCTIIEPUMEHTOB C UCHOJIb30BAHUEM HOBEHIIIEr0 000PYI0BaHMUS.

yMmemy:

— BOCHPOHM3BOAMTH METOJUKY BBIMIOJIHEHUS U3MEPEHHI TeX MM MHBIX CBOWCTB MOKPBITHIA;

—  TOJYyYUTHh HHPOPMAIUIO O TE€X WM MHBIX CBOMCTBAX MOKPHITHS;

— BBIOMpATh ONTUMANIBHBIN METO/I UCTIBITAHUS IOKPHITHIA /I KOHKPETHBIX 3a/1a4;

— HamnpaBUTH MOJIyYEeHHBIC JAHHBIE Ha pa3paOO0TKy HOBBIX U MOBBIIICHHE KAUECTBA YKe
CYIIECTBYIOIIUX MOKPBITUI U MaTepHAIIOB

enaoems:
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— OCHOBHBIMM COBPEMEHHBIMHU METOJAMHU UCIBITAHUS U UCCIEAOBAHUS MaTEPUATIOB U
IIOKPBITU;

— 3HAHUSMHU U HaBBIKAMHU I10 TECTUPOBAHUIO MOKPBITUI;

CXeMaMHM YCTPONCTB M MPHUHIIUIIAMU PAOOTHI COBPEMEHHBIMU PUOOPAMH TI0 HCTIBITAHUIO

MaTepUaIoB U MOKPHITUH.

3 Kpatkoe conepkanue AUCIUTITUHBI

Mopnynse 1. Paznuunble METObI HCIIBITAHUN TOKPBITUI

WN3mepenue TOMIMHBI NOKPHITUM. MeToabl U3MEpPEHUs TOJIIMHBI IOKPBITHS  C
paspyuienrem usaenus. Hepaspymaromniyie METoab U3MEPEHUS TOJIUHBI TOKPBITHSL.

Omnpenenenre NOpUCTOCTH.

HcnpiTanne NOKPHITHI Ha aare3MOHHYI0 NMPOYHOCTh. KauecTBeHHbIE METO/IbI OIPEAEIICHUS
IIPOYHOCTH cleruieHus. KoimuecTBeHHbIE METOAbI OIIPEIEIEHUSI IPOYHOCTH CLEIUICHHUS.

W3mepenne Onecka MOKpBITHH. OmpeneneHne CTENeHW MHIEPOXOBATOCTH TOBEPXHOCTH
MOKPBITHH. McbITaHNS MOKPBITUN HA U3HOC.

N3mepenue TtBepnocTH NOKpbITHHA. M3MmepeHne TBEPAOCTH METOJAaMHU CTaTHYECKOTO
BlaBiIuBaHus. V3MepeHnue TBEPAOCTH ¢ MOMOIIBIO HAMIBHUKOB. Metoa Mooca [uist onpeaeneHus
TBEPAOCTU TaJbBAaHUYECKUX TOKPBITUH. YIbTPa3ByKOBOM METOJ M3MEpPEHHs] TBEPAOCTH.
HcnbiTanus MOKPHITUI HAa pacTsKEHNUE.

YCcKOpeHHbIE KOPPO3UOHHBIE UCTBITAaHUS MOKPBITUH. VcnbITaHus BO BIaXHOW atMocdepe.
Hcnbitanns nox cioeM KoHJieHcaTa. VcnplTanus B COJITHOM TyMmaHe. McnplTanus npyu BO3AeiCTBUN
cepHucroro rasza. Mcneitanus B cepoBojoposie. Lluknnyeckue ucneitanus. VcnbiTanue no MeToay
KOPPOAKOT. MeTO 1l KOHTPOJISI 3aIIMTHBIX CBOMCTB HEMETAINTMYECKUX HEOPTaHUYECKUX MOKPBITUH.

Monyns 2. CrekTpaibHbIE METOIBI HCCIIECOBAHNS.

3onnmoBas Mukpockonus. CkaHupytomas TyHHelbHas Mukpockornus (CTM). AtomHO-
cwioBass Mukpockonust (ACM), nsnexkrpocmiioBas Mukpockonus (DCM), MarHUTHO-CHUJIOBast
Mukpockonusi (MCM).

OnTtuyeckne  METOABI  MCCICNOBAHUS  MATEpPHUATIOB.  DIWKHENOJIBHAs  ONTHYECKAs
Mukpockonus (BOM), koHboKaTbHAS MUKPOCKOIIHUS, SJUTUIICOMETPHSI.

PenTreHoBckre MeTOJbl HCCIEIOBAaHUS MaTepuanoB. PeHTreHoBckas (POTORIEKTPOHHAsS
cnekrpockonus (PO®IC), Oxe-cieKTpocKonus, peHTreHOITyOPECIIEHTHAS CIIEKTPOCKOTIHSI.

4 O6beM yueOHOW TUCIMIUTMHBI

B B akagem. | B actp.
Bupr yue6HO#M paboThI 3a4ETHBIX yacax yacax
eIMHHALIAX

OO01ast TpyA0EeMKOCTh AUCHUIUIMHBI 10 Y4eOHOMY IIaHy 3 108 81
AyIUTOpHBIC 3aHATHSA: 1,33 48 36
Jlexuun (Jlek) 0,89 32 24
[TpakTrueckue 3anstus (I13) 0,44 16 12
CamocrosrtensHas pabora (CP): 1,67 69,8 4,85
Pedepar 0,5 18 13,5
CaMocCTOATEIbHOE U3YUEHUE Pa3/IeiOB IUCIUTUIUHEI 1,16 41.8 31,35
KoHTtakTHas caMocTosTeIbHAs paboTa 0,2 0,15
Bun xonTpos 3a4eT C OLICHKOM

AHHOTanus padoveil NPOrpaMMbl JMCHHUILINHBI
«®u3uka u xumus noanmepon» (b1.B./1B.06.01)

1 [enp AOUCHMIUIMHBL: OBIaJeHHE OakajgaBpaMH 3HaHHK B o0macTu (GU3MKH, XUMUU
MOJMMEPOB U 3HAKOMCTBO C OCHOBHBIMU TOHSTHSIMH U 3aKOHOMEPHOCTSIMHU, CBSI3bIBAIOLIUMHU
MOJIEKYJISIPHOE U HAJMOJIEKYISIPHOE CTPOEHHE IMOJMMEpPOB C MX (PU3MYECKHMMH CBOWCTBAMH, a
TaK)K€ METOJJaMU UCCIIEI0BAHUS 3TUX CBOMCTB U CTpYKTYpsl BMC.

2 B pesynpTate W3ydeHUs AUCHUIUIMHBI OOYyJarolIMiics MO TporpaMme OakalaBpuaTa
JIOJIXKCH:
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Ob6nanate cienyromumu u npodeccruoHanbabME (1K) koMneTeHmsIMY:

— CIMOCOOHOCTBIO TMPOBOJUTH aHAIHM3 CHIPHS, MATEPUAIOB W TOTOBOHM MPOJYKIIUH,
OCYIIECTBIIATH OLIEHKY pe3ysbraToB aHanm3a (I1K-10);

— TOTOBHOCTBIO HCIIOJb30BATh 3HAHNUE CBOMCTB XMMHUECKUX JIEMEHTOB, COSMHEHUIN 1
MaTepHaJIOB Ha X OCHOBE JUIs PEIICHHUs 3a1a4 npodeccruoHanbHo aestenbaoctu (ITK-18);

— TOTOBHOCTBIO W3ydaTh HAYYHO-TEXHHYECKYIO HWH(MOPMALUIO, OTCUECTBEHHBIH U
3apyOeKHBIN OIBIT 10 TemaTuke uccienopanus (I1K-20);

3namo:

— OCHOBHBIC TIOHATHS, UCTIOIb3yeMbIe B (PU3UKE U XUMHH MTOJIUMEPOB IS XapaKTePUCTHKHU
CTPYKTYPBI U CBOMCTB TMOJIMIMEPOB;

— BJIMSTHUE MOJICKYJISIPHBIX TTapaMETPOB, BKIIOYAs BETUYMHY MOJIEKYJIIPHONM MacChl U
MMP, Ha ¢u3nueckue cBONCTBA MOJIMMEPOB;

— crenuuKy MEeMHBIX U CTYIIEHYATHIX MTPOIIECCOB MOJIMMEPHU3aIUH;

— METOJUKH WHCTPYMEHTAJILHOTO HCCIEAOBAaHUSA M XapaKTEPUCTUKH MOJICKYIISIPHOU
CTPYKTYPBI U MOP(OJIOTUH TTOJTUMEPOB;

Ymemy:

— OIpENeNsITh OCHOBHBIE CBOMCTBA MOJIMMEPOB HA OCHOBE M3BECTHON MOJICKYIISIPHOM
CTPYKTYDBHI;

— HCMOJIb30BaTh HHCTPYMEHTAIBHBIE METO/IbI AaHAJIN3A JIJIST XapaKTEPUCTUKHU CTPYKTYPHI U
CBOWCTB ITOJIMMEPOB;

— TMPUMEHSTH TPUOOPETCHHBIC MPAKTUUECKIE HABBIKK B TPOPECCHOHATBHON e TENHHOCTH
JUTSI pellieHrst KOHKPETHBIX 3a7a4,

— paboTaTh C IUTEpPaTypOu B JAaHHOU 00JIACTH, B TOM YHCJIE C TOMCKOBBIMH CUCTEMAMHU,
3HaTh OCOOEHHOCTH PabOTHI ¢ OMOTUOTEUHBIMU JTaHHBIMHU

Braoemy:

— METOJaMHU UCCIEeN0BaHUs PU3NUECKUX CBOICTB MOJIMMEPOB U MOJTUMEPHBIX KOMIIO3UTOB;

— METOJIaMH CHHTE3a MOJUMEPOB M0 LEMHOMY U CTYIIEHYaTOMY MEXaHU3MaM;

3. Kpatkoe conepkanue TuCIUIUIMHBI

1. Beegenune. OCHOBHBIC MIOHATHS U OTIPEICTICHUS.

Omnpenenenre NOHATHS MOJIUMEDP, MOHOMED, CTPYKTYpHOE MOBTOpstoIieecs 3BeH0. CrocoObl
n300paxkeHUs] TOJUMEpPHBIX MoJjekyl. HomeHknaTypa W kiaccudukanus MoJIuMMepoB. Tpu
OCHOBHBIX OTJIMYMS MOJUMEPOB: LIEMHAsl CTPYKTypa, HAJIUYKME B LEMU MNOBTOPSIOIIUXCS 3BEHHEB
WIM UENHbIX (parMEeHTOB, HAJUYME BBICOKOW MOJEKYISIpHOM Macchl. MoJeKyaspHbI Bec,
MOJIMUCIIEPCHOCTh M MOJIEKYJSIPHO-MaccoBoe pacnpenenenue mnonumepos (MMP). Mertos
YCPEIHEHHS] MOJIEKYJSIPHOTO Beca NOoJUMeEpoB. [Ipumepsl NpUPONHBIX, CHHTETHYECKHX H
HCKYCCTBEHHBIX IIOJIUMEPOB.

2. MounekynsipHOE CTPOCHHE OJUMEPOB U OCOOCHHOCTH UX (PU3UYECKUX CBOUCTB.

MouiekynsgpHoe CTpOEHHE TOJMMEpPOB: IMOHITHE KOH(Urypanuu U KOH(GOpMaluud B
MPUIOKEHUH K MAKpOMOJIEKYyjaM, NEpBUYHAs, BTOPUYHAS U TPETHYHAs CTPYKTypa IMOJUMEPOB.
[Ipuunnel, oOycnaBiIuBaroIIye TUOKOCTh LEIHBIX MaKpOMOJIEKYJL. PaBHOBecHas
(TepMoMHaAMHUECKas) THOKOCTh MAaKpOMOJICKYT U OO0JacTH ee MPUMCHEHHs, IOHATHE O
CTaTUCTUYECKOM cerMeHTe (cermeHT KyHa).

3. Ouenka ruOKOCTH MaKpPOMOJICKYIL.

Pasmep cermeHTa, CpeIHEKBAaIpPaTUYHOE PACCTOSHUE MEXJIYy KOHLAMH IENH, pPaanuyc
WHEPIHH, TIEPCUCTEHTHAS AJMWHA Lemu. [ MOKOCTh JKeCTKOIEMHBIX Makpomolekyna. Kunernueckas
(MexaHW4ecKasl) THOKOCTh MaKpPOMOJIEKYI, 3JIaCTOMEpHl U TMOJHMEpHBbIe CTekna. KuHeTudeckuii
CErMEHT U €r0 3aBUCUMOCTb OT CKOPOCTH MEXaHUYECKOTO BO3JEHCTBUSA. PenakcanimoHHbie sSIBJICHUS
B MOJIUMEpPaXx, BHYTPEHHSIS BA3KOCTb, TOHSATHUE O MEXaHUYECKOM CETMEHTE.

4. Bupl HonTuMeEpoB U X (U3HUECKUX COCTOSHUH.

MHuoroo0Opa3ue BHIOB TOJMMEPOB M TMPOSBICHUA WX CBONCTB. TepMmoIiacTUYHBIC
MOJIUMEPHI, KAYydyKH, BOJIOKHA — PE3Y/IbTAT BIUSHUS X XUMHUYECKOU CTPYKTYpPHI U (PU3HUECKOTO
cocTosiHUS. [ 'MOKOIEMHbIE W JKECTKOLICTIHbIE TIOJUMEphI, TpexMepHble ceTku. [lommmepsl
M30JIATOPbl M MPOBOAHUKUA. DJEKTPOHHBIE M MAarHUTHbIE CBOMCTBAa MOJMMEPOB C CHCTEMOMU
COITPSDKEHHBIX JBOMHBIX CBA3EH.
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5. OcobOeHHOCTH aMOP(HOTO M KPUCTAIUIMYECKOTO COCTOSIHUS JMHEHHBIX IIOJMMEPOB.
['moOynsipHbIe  KpUCTAJUIBI MOHOJMCIIEPCHBIX MOJIMMepoB. IlpocTpaHcTBeHHass opraHuzamys u
CTEPEOPETYJISIPHOCTh  JIMHEHHBIX MAKpOMOJIEKYJI KAaK OCHOBHOE YCJIOBHE KpUCTAJIIM3aLlUU
MOJIUMEPOB. BO3HUMKHOBEHME TNEPBUYHBIX KOPOTKMX U JUIMHHBIX HUTEBHUJHBIX JaMmeleil
(Mukpodubpuiut), oOpa3oBaHHWE IJIACTHHYATBIX MOHOKpPUCTAIOB u  cheponutoB. CreneHb
KPUCTAJZIMYHOCTH TOJMMEPOB U METOJbl €€ ompenaeicHus. YpaBHeHue Aspamu. [lonumepHsie
KPUCTATUTBl C TOJIHOCTBIO BBITSHYTBIMH IHenssMUA. (OCOOCHHOCTH MEXaHHYECKUX CBOWCTB
KPUCTAJIMYECKUX MOJIUMEPOB. Me30MOp(HbBIE COCTOSAHNS HU3KOMOJIEKYJIIPHBIX BELIECTB, XKHUIKHUE
U IUTACTUYECKUE KpHUCTauibl. AMOpQHOE cocTosiHue noiaumepoB. CTekn000pa3HOE COCTOSIHUE
noyimMepoB. OU3NYECKUE METOIBI M HHPOPMALIS, ITOTydaeMast P N3ydeHHH (pa30BbIX EPEX0I0B
BTOPOTro poAa B amopdHbix nonumepax. Ilpupona crexiiooOpa3HOro COCTOSIHHUSI B MOJIMMEPAX.
CrpykTypa MakpoMOJIEKyad M O0OJAacTH TEMIIEPATypHBbIX MEPEXOJ0B M3 CTEKJIO000pa3HOro B
BBICOKO?JIaCTUYECKOE  COCTOsSIHME. Temmeparypa CTEKJIOBaHHS M €€  3aBUCUMOCTb  OT
TEMIIEPaTypHOTO pexuma oxjiaxaeHus. PaboTocrnocoOHOCTh MOJMMEPOB B  CTEKJIOOOPa3HOM
COCTOSIHUM, TEMIIEpaTypa XPYIMKOCTH.

6. BeicokoamacTnyeckoe COCTOSTHUE MOJMMEPOB.

[IpuunHbl, 00yciaBiIMBarOIIME MPOSBICHUE BBICOKOIACTUUECKUX CBOMCTB B IMOJIMMEpax.
TepMoanHaMUUYECKUI aHAINU3 BBICOKOAIACTUYHOCTH (DIOpPH) U UICAIbHBIN BBICOKOAIACTUUYECKHUMA
noumep. [Ipupona pernakcalmOHHBIX SIBIIEHHHW B BBICOKOIIOJIMMEPAX, YIPYroe€ NOCIEACHCTBHE U
rucrepesruc. MexaHnueckrue MOJIENH, YUYUTHIBAIOIIUE MPOSIBICHNE BBICOKOAJIACTUUECKUX CBOMCTB B
oJIMMepax.

7. Bsizko-Tekydee cOCTOSTHUE TTOJIMMEPOB. PacTBOPHI MOJTMMEPOB.

Bsi3ko-Tekydyee cOCTOSIHUE MOJUMEPOB M MHOTYPOBHEBBIM MEXaHHU3M TEUEHHUs PacIlyaBOB
noJiMMepoB. MexaHnueckue U BSI3KOCTHbIE CBOMCTBA TEKYUHX MOJIUMEPHBIX cucteM. OcoOeHHOCTH
TEYEHHs] HANOJHEHHBIX MOJUMEpPHBIX cucteM. CBOHCTBA pPAacTBOPOB  IMOJMMEPOB  Kak
TEPMOJUHAMUYECKHA DPABHOBECHBIX CHUCTEM. TepMOJIMHAMHMKA pacTBOPOB IOJMMEPOB: U3MEHEHHE
SHTAJIBIIMM W DHTPONMM MpPU IEpexoJie IOJMMEpPa B PACTBOpP, HEUJCAIBHOCTH pPacTBOPOB
MOJIMMEPOB, KPUTHYECKHE TEMIIepaTypbl CMEUIEHUs Mojumepa W pactBopurens. Kimaccuueckas
Teopust pacTBOpoB noiaumepoB dmopu - Xarruuca. Bropoii BupuanbHbIi KO3QOUIIMEHT U €T0 CBSI3b
CcO CBOOOMHOM sHeprueil. Xoporue, mioxue u 0-pacrBopurenu. OTKIOHEHHS OT KJIACCHYECKOM
TEOPUHU PacTBOPOB. HempuMEeHNMOCTh KJIACCHUECKOW TEOPHUH K OMHUCAHHUIO CBOWCTB pa30aBICHHBIX
pacTBOpoB MoJMMEpoB. [loHATHE HCKIFOYEHHOr0 o0beMa W ero cBiI3b C "HaOyxanwem" W
"cxxaTreM" TOJMUMEpPHBIX KIYOKOB B pacTBopax. da3oBble paBHOBECHS B pacTBOpax MOJUMEPOB.
BnusiHue KecTKOCTM  MakpoOMOJIEKYJl Ha @pouecc paszzaeneHus (a3, BO3HHUKHOBEHHE
KUJKOKPUCTAJUTMYECKOW OPraHu3aluyd MaKpOMOJIEKYJI.

8. CryneHuaTsle MpoIiecchl 00pa30BaHUI MAaKPOMOJIEKYI.

[IpyHUMNIMATIBHBI pa3auYMsl MPOLIECCOB CUHTE3a MOJUMEPOB IO LIENHOMY U CTYIEHYaTOMY
MexaHu3mMaM. OcoOEHHOCTH CTYMEHUYATBhIX MPOIECCOB MOJIMMEPU3ALUN U CHHTE3 T'€TEpPOIIETIHBIX
noanumepoB. CTENeHb 3aBEPLICHHOCTH PEAKLUU U €€ BIUSHHUE Ha MOJIEKYJIIPHYIO MacCy MOJIMMEPOB
B CTymeH4YaTblX Impoueccax (OCHOBHbIE KIACChl IOJUMEPOB, IMOJIYYa€MbIX CTYIEHYATON
MoJIMMEepHU3aleil, MEeXIENHOW W BHYTpHUIEMHOW oOMeH u ero BiusHue Ha MMP. BrausHue
M30bITKAa PEareHTOB M MOHO(YHKIIMOHAJIBHBIX MO00OABOK Ha MOJIEKYIAPHYIO Maccy IMOJUMEpa.
Tpexmepnas monumepusanus 1 MoauduuupoBanHoe ypaBHenue Kaposepca, gynkius MMP ans
cllydass HEJIMHENHOM CTYNEeHYaTol nojuMmepusalvy. PaBHOBecHas monumepusanus B 3aKpbhITBIX U
OTKPBITBIX CHUCTEMaX, BIMSHUE OCTATOYHOTO MOOOYHOrO MPOJYKTA PEeakiUH Ha MOJIEKYISIPHYIO
Maccy mnosimMepa. MexaHnW3Mbl peakUuil CTyeHYaTOW MoJiMMepu3anuu. MeToabl NpOBEIACHHUS
MOJIMMEPHU3allM B pacIlaBe M pacTBOpe, 0COOEHHOCTH Mex¢a3zHoi nomumepusanuu. [lomumepst,
MIOJIy4aEMBIE 110 PEAKLIHUAM CTYNIEHYaTON MOJIUMEPU3ALIHH.

9.AKTHUBHBIE IICHTPHI B [IECHHOW MOJIMMEPU3AlMN BUHUIOBBIX MOHOMEPOB, HHUIIUMPOBAHUE,
poct u oOpbiB 1eneil. OCHOBHbIE KHHETUYECKHE YpPaBHEHHS, OINMCHIBAIONINE IPOLECCH NpHU
cBOOOTHO-PAaUKAIbHOM, KaTHOHHOW, aHHMOHHOM, aHMOHHO-KOOPIMHAIIMOHHONW MOJMMEpH3aluid U
METaTe3UCHON MoJMMepH3ali. BiusHue COOTHOIIEHUS! CKOPOCTEH pocTa U OOpbhIBa Ha BEITHMUUHY
MOJIEKYJISIpHOM Macchl u xapaktep MMP, 6e300pbiBHas 1enHas noauMepusaius. CTepeoKOHTPOIIb
U CTEPEOPErYIIMPOBAHUE B MPOIIECCAX KOOPANHALMOHHON MOJIMMEPU3ALINIO.
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9. TepmomHamuKa noymmepusanu. O01Iue NPUHIUIIBL.

3HaueHue TEPMOJAMHAMMUYECKUX [apaMeTpoB U MoJIMMepu3auus. BrusHue crpoeHus
MCXOJHOTO MOHOMEpa Ha €ro CHOCOOHOCTh K TMOJMMEpH3alUU. DHEPTUU CBs3ed W TEIUIOTHI
MIOJINMEPHU3ALMM MOHOMEPOB, COJIEPKAIIMX JBONHBIE U TPONHBIE CBSI3U. DHTAJBIIUS, SHTPOIUS U
sHeprusi ['mb0Oca B mporeccax moiaumepu3anuu ankeHoB. OOmiee paccMOTpEHHE CIOCOOHOCTH
MOHOMEpPOB K MOJMMEpPU3ALUMU Ha OCHOBE 3HAYEHUH TEPMOJIMHAMHYECKUX I1apaMeETpPOB.
TepMoaMHaMUYECKUH 3alIpeT Ha MOJIMMEPHU3ALIMI0 HEKOTOPBIX MOHOMEPOB. BiusHue 3amecTuTesen
P JBOMHOM CBS3M Ha IOJIMMEPHU3ALUIO AJIKEHOB. [IOHATHE O BEpXHEW M HW)KHEN NIpPENeabHON
TeMIepaType MoJIMMEpU3aliui, TEPMOANHAMHYECKAsT 1 KHHETUYECKask HECTa0MIIbHOCTh OJIMMEPOB.
[Tonumepu3zalmoHHO-AETIONNMEPU3ALUOHHOE paBHOBECHE u METO/IbI OTIpeeNICHUs
TEPMOJIMHAMUYECKUX BEIWYHUH. TepMoInHaMuKa MOJMMEPU3AlU C PACKPBITUEM LIMKJIA JIAKTAMOB,
JAKTOHOB, MPOCTBIX LUKIMYECKHX 3(upoB, mukinonapaduHoB. MeraTe3ucHas MOJIUMEPHU3AIIHS
IUKI00JIEUHOB M [HKIOJUEHOB C PpACKpbITHEM LUKIA. PaBHOBeCHas MOIMMEpH3alus
LUKJIONEeHTeHa MexaHn3M aHHOHHOW TMOJMMEpHU3alliy JIaKTaMOB, JIAKTOHOB, OJIOKCHIOB U
LUKIOCHIIOKCaHOB. KaTnoHHas noammepusanyst J1aKTOHOB M MHBIX KUCIIOPOICOAEP KAIUX IIUKIIOB.
[Tonuopranodocdasensl, monuMepHas cepa 1 CeJeH.

10. O6miee paccMOTpeHUE IIEMTHOM COMOJIMMEpPHU3AITIH.

Tunsl conoauMepoB — CTaTUCTUYECKHE, Yepenyromuecs, OJI0K- U MPUBUTHIE COTIOIMMEPHI.
VYpaBHEHMs] 3aBHCHUMOCTH COCTaBa COIIOJIMMEpa OT MCXOJHOM cmecu coMoHOMepoB (Yo,
Younunr). OTHOCHUTENbHBIE AKTUBHOCTH MOHOMEpPOB B IIpoLieccax COMOJMMepH3anuu. Tumsl
COTOJIMMEPHU3ALIMOHHBIX TPOILECCOB — HJAealbHas, depeayromiascs, MukpobiaouyHas. V3meHeHue
COCTaBa COMOJMMEpPOB BO BPEMEHHM IPH pa3IMYHBIX CTENEHSAX KOHBepcuu. Pe3oHaHCHBIE U
noJisipHble 3()(PEKTH U UX POJb NPU COMOTUMEpU3alnuU. Q—€e cXxeMa M SMIHUPUYECKHUE MOIXO0MAbI K
OIICHKE aKTHUBHOCTH COMOHOMepoB. KaTnoHHasl, aHMOHHAs U KOOPJIMHAIIMOHHAS COIMOJIMMEPHU3aIHs
QJIKEHOBBIX M JMEHOBBIX MOHOMEPOB M HUX INPUMEHEHHE Ha IMpakTUKe. MeTojabl OonpeaencHus
OTHOCHUTEJIbHBIX aKTUBHOCTEH COMOHOMEPOB.

11. TepMOCTOMKOCTh TOJMMEPOB W BO3ACHCTBHE arpeCCUBHBIX cpell U aTMOC(HEpHBIX
BO3JICHYTBUM.

Mertonpl onpeneneHuss TEPMOCTOMKOCTU. [loHSATHE O TEMIOCTOMKOCTH TMOJUMEPOB M
METO/IBI €€ OIleHKH. TernoctoiikocTh o Maptency (50 kr/cm2), AsTM D648 (18,5 kr/cm2), Buka
(5 xr/cm2), Temmeparypa pasmsrdeHusi (nedopmarus 0e3 Harpysku), TemIeparypa Inepexoja B
BSI3KOTEKy4Yee COCTOSHME WJIM TeMIleparypa IuiaBieHus. Bo3zgelicTBue HeopraHH4eCKHX
arpecCUBHBIX JKMJIKOCTEH, TaKMX KakK KHCIOTbI M IIEJ0YM Ha IMOJIUMEPhl YIIIEBOJOPOJIOB
(kapOorenHble  MOJUMEPBI). XHUMUYECKOE CONPOTHBIICHHE KapOOUEHMHBIX TMOJIMMEPOB  C
HACBIIEHHOW M HEHACBIIICHHON YrJIepOJHON ILIENbI0, POJIb OKUCIUTEIbHBIX PEAKIHH C ydacTHEM
aTMoc(eporo KMCIOpOoJia Ha XMMHUYECKYI0 CTOMKOCTh TaKuMX MOJUMEpoB. Peakuuu oTiienieHus
MaJibIX MOJIEKYJ OT OCHOBHBIX MOJIMMEPHBIX IENeH Mo/ JeCTBHEM areHTOB KUCJIOTO U LIEJIOYHOTO
xapakrtepa. JleruaporaigouaupoBanue mnosuBuHwiIragoreHunoB (I1BX, nomuBunummneHbTopun),
TUAPOJIU3 TOJIMBUHUJIAIIETaTa — METOJbl TIOJyYEHHUST HOBBIX IOJUMEPOB C MOBBIIICHHON
XMUMHUYECKON CTOMKOCThIO (compoTHBIIeHHWEM). Bo3zaelicTBue HeOpraHMYEeCKUX arpecCHUBHBIX
KUAKOCTEH, TaKUX KaK KHCIOTHI W WIEJIOYM HAa TOJUMEPHI, COJEpKallie B OCHOBHBIX IIETsX
reTepoaToMbl KUCIOPOJa, a30Ta U cepbl (TeTepollenHble MOJUMEphI), TaKhe KaK MOJHI(PUPHI,
MOJIMaMUJIbl, TOJUYPETaHbl, TOJIUKApPOOHATHI, TMONHUCYIb(OHBI, MOJUUMUIBL. XUMHYECKOE
COINPOTHBIIEHUE TE€TEPOLEIHBIX NOJUMEPOB MPOTEKAHUIO KOPPO3HOHHBIX MPOLIECCOB C y4aCTHEM
BOJbI, CIUPTOB, aMMHaka, razoo0pasHoro HCl u MHBIX arpeccMBHBIX I'a3000pa3HBIX U KUAKHX
peareHToB. [lageHne NPOYHOCTHBIX XapaKTEPUCTUK TAKUX IOJMMEPOM IOCIE JIUTEIHHOIO
BO3/ICWCTBUS MOJAOOHBIX BEIIECTB. 3alllUTa MOJUMEPOB OT JECTPYKLHUHU B YCIOBHUSIX IKCILTyaTallMH
0T aTMOC(EPHBIX U UHBIX BO3JCHCTBUII.

4. O6beM yueOHON TUCIMIIHUHBI

. B 3ayeTHBIX
Bunsl yaeOHOM paboTh

CAnHuIax

B akanewm. B actposn.
yacax yacax
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Oomas TPYAOEMKOCTh JTUCIUIIINHBI 15(0) 5 180 135
yueOHOMY IIJIaHy

AyIUTOPHBIC 3aHSATHS: 1,33 48 36
Jlexuu (JIek) 0,89 32 24
[IpaxTnueckue 3ansrus (113) 0,44 16 12

CamocrosrensHas padora (CP): 3,67 131,8 98,85

KoHTakTHast caMoCTOsATe/IbHAs paboTa 0,2 0,15

CamocrosiTespbHOe U3yUYCHHE pazzenoB 131,8 98,85

By KOHTpOIIA: 3a4eT C OLEHKOU

AHHOTaNUA padoyeil MPOrpaMMbl M CHUATIINHbBI
«Jlakokpacounbie nokpbiTus» (b1.B./1B.06.02)

1 [enp DUCHUIIIMHBI: CO3JAHHE Yy CTYIEHTOB HEOOXOJUMOW TEOpeTHUecKo Oa3bl U
MPAKTUYECKUX HABBIKOB JIJISI MCIOJIb30BAaHUS JIAKOKPACOYHBIX MATEPHAIIOB, CIIOCOOOB HAHECEHUS
JIKTI, MeTOI0B UCIIBITAHUM JIAKOKPACOYHBIX MAaTEPUAIIOB.

2 B pesynbrare u3ydeHus AUCIHUILTAHBI 00yJarONIUiics 0 IporpaMMe OakajiaBpraTa
JIOJKEH:

O6manate cnenyromumu npodeccuonansubivu (I1K) komnereHmmsMu:

CIIOCOOHOCTBIO MPOBOJUTH AaHAINU3 CHIPhS, MaTepPUAIOB W TOTOBOW  MPOIYKIIHH,
OCYIIIECTBIIATH OIIEHKY pe3yabTatoB aHamu3a (I1K-10);

- TOTOBHOCTBIO HCITIOJIF30BaTh 3HAHNE CBOMCTB XUMHUYECKHUX YJIEMEHTOB, COSAUHCHHIN 1
MaTepHAJIOB Ha UX OCHOBE JUTS PElIeHHUs 3a1a4 nmpodeccronansHoi aesrensaoctu (I1K-18);
-TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHHUUECKYIO HHPOPMAITUIO, OTEYECTBEHHBIN U 3apyOCIKHBIN OTIBIT
o Temaruke ucciaenoBanus (ITK-20);

3nameo:

-aCCOPTUMEHT M CUCTEMBI JJAKOKPACOYHBIX MOKPBITUI, TPUMEHSEMBIX JJISI 3aIIUTHI OT
KOPpPO3UHU B XUMHUUYECKUX TTPOU3BOJICTBAX;

-HOPMHUPOBAHHE PACX0Ja JTAKOKPACOUHBIX MAaTEPUAIIOB;

-TUIIOBBIE arperaThl KOMIIEKCHBIX OKPACOYHBIX JIMHUM;

-TpeOOBaHUS TEXHUKH 0€30MMaCHOCTH, TTO’KapHO# 6€30MacHOCTH U TTPOU3BOACTBEHHOM
CaHUTAPUM JJIsI OKPACOUHBIX 1IEXOB U KPACKOMPUTOTOBUTEIBHBIX OTCICHUI;

Ymemn:

-BBIOpATh MOKPBITHS B 3aBUCUMOCTH OT YCIOBUI AKCILTyaTalluH;

-paccuMTaTh SKOHOMUYECKYIO 3(P(PEeKTUBHOCTD MPUMEHEHHSI TAKOKPACOYHBIX MAaTEPHAJIOB;

Bnaoemn:

-CTaHJIapTU30BAHHBIMU METOJaMU UCTIBITAHUHN JTAKOKPACOUYHBIX MAaTEPUATIOB U MOKPBITHI;

-CpaBHUTEIBHON OIEHKOW METOJ0B HAHECEHUS JTAKOKPACOUYHBIX MTOKPBITUM.

2. Kparkoe coaepxaHue JUCHUTUIUHBI

1.BBenenue

OO6vbekt uzydenus. Lenn u 3a1aun Kypca «I1aKOKpaCOYHbIE TIOKPBITUSDY

2. O0mas xapakTepuCTUKA 3aIUTHBIX MOJMMEPHBIX MOKPBITUH.

OO6mras XapaKTepUCTHUKA MIOJIMMEPOB, HCIIOJIb3YEMBIX JUIst MOJy4YEHUs
MPOTUBOKOPPO3UOHHBIX 3alIUTHBIX MOKPHITHA. OCoOEHHOCTH (PU3UKO-XUMHUYECKUX CBOWMCTB H
CTPYKTYpbl TMPOTUBOKOPPO3UOHHBIX MNOIUMEPOB. OCHOBHBIE METOJbl MOJYYEHHUS MOKPBITHIM.
Jlakokpacounbsle MOKpbITHSA. [lopomikoBele mNOKpbITHSA. MacTuunble TOKpbITUS. JIucTOBBIE
MOKPBITUS U TYMMHUPOBKHU

3. MexaHu3MBbI 3alUTHOTO JECHCTBUS U LIeJH IPUMEHEHUS TTOKPBITHIA.

bazoBbie (hM3HKO-XMMHUYECKHE TPOIECCHI, Oompenensomue PGEeKTUBHOCTh 3aIIUTHOTO
NEeNCTBUS MOKPBITUM. MacconepeHoc B MOJMMEpHBIX Marepuanax. [lopuctocTts U BO3MOXKHOCTD
¢dazoBoro nepenoca. uddy3nonnsiii nepeHoc. CopOIus arpecCUBHBIX KOMIIOHEHTOB U HaOyXaHHe
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IOKPBITUSA. BO3MOXHOCTE peanu3alMy  CEIEKTUBHOIO ImepeHoca. DU3MKO-MeXaHUYecKas
YCTOMYMBOCTb MOKPBITUNA. BHYTpEeHHUE HANPSIKEHUS B MOKPBITUAX. Y CTOMYMBOCTD IIPU BHEIIHUX
BO3/eUCTBUAX. POIb aAre3MOHHOrO B3aUMOJCHCTBUS B MEXAHMYECKOW YCTOMYMBOCTH IOKPBITHH.
IIponeccel nerpasanuy NOKPHITHI U pa3BUTUS KOPPO3UOHHBIX MIOPAKEHUN

4. Crpykrypa, CBOHCTBA M COBPEMEHHBIE TEHIECHLMHU IPU CO3JaHUU COBPEMEHHBIX
3aIMUTHBIX IIOKPBITUH

OcHOBHBIE (PYHKIIMOHAJIBHBIE 30HBI TOKPHITHH. MHOTOCIOWHBIE MOKPHITHS KaKk OCHOBA
CO3/1aHUsl BBICOKOA((EKTHUBHBIX TOKPHITHH. Mcnonp3oBanue 3¢¢exTa MHOTOCIONHOCTH JUIS

CHIDKCHHSI TPOHUIIAEMOCTH TOKPBITHHA. MexaHWueckas yCTOWYHMBOCTh KOMITO3HIIMOHHBIX
ITOKPBITUH.

OOGecrieyeHre yCTOMYMBOCTH aare3MOHHOT0 coenuHeHusl. OCHOBHBIC THITBI U MPUMEPHI
MPAKTUYECKOTO TMPUMEHEHHS 3alUTHBIX TOJUMEPHBIX MOKPHITUHA. HOBBIE HampaBiIeHUS
COBEPIIICHCTBOBAHUS MTOJIMMEPHBIX MMOKPBITUH JIJISl arPECCUBHBIX CPE/I.

5. O0beM yueOHON AUCIIAIIINHEL

B 3aueTHBIX B akanem.
Bubl yae6HOI paboTh
(1050505002, qacax
OO011ast TPYA0EMKOCTh AUCHUIIIINHBI IO YYEOHOMY TIIaHy 5) 180
AyIUTOPHBIC 3aHSATHS: 1,33 48
Jlekrum (Jlek) 0,89 32
[MpakTuyeckue 3anstus (I113) 0,44 16
CamocrosrensHas padora (CP): 3,67 131,8
KoHTakTHast camocTosiTeNbHas paboTa - 0,2
CaMOCTOSATENFHOE U3YUEHNE PA3ICIOB JUCITUTIIMHBI 131,8
Bu KOHTpOJISL: 3a4ET C OLIEHKOM
B 3aueTHbIX B acrpon.
Buibl yae6HO# paboTh
e JUHULIAX Yacax
OO61ast TPYA0EMKOCTh AUCHHUILINHBI IO Y4EOHOMY IIaHy 5
AYIUTOPHBIC 3aHATHSA: 1,33 36
Jlekrun (Jlek) 0,89 24
[pakruueckue 3ansatus (113) 0,44 12
CamocrostensHas padora (CP): 3,67 98,85
KoHTakTHas caMOCTOSsITENIbHAS paboTa - 0,15
CaMOCTOATEbHOE U3YUEHUE Pa3/IeiOB IUCIUTUTUHBI 98,85
Byt KOHTpOJIS: 3a4€T C OLICHKOM
AHHOTAHUSA pabouei NPOrpaMmMbl JUCHHUIIINHBI

“MarepuaJioBe/iecHHe B TEXHOJIOTMH 3a1UThI 0T Koppo3uu” (b1.B./1B.07.01)

1 Denmum [UCUMIUIMHBL: TpUOOpETEeHHE CTYJACHTaMM 3HAHUM, HEOOXOTUMBIX UL
CaMOCTOSITEJILHOTO PELICHHs BOIPOCOB, CBA3AHHBIX ¢ BEIOOPOM MaTepHasioB Uil 00OpYyAOBaHUS U
KOHCTPYKIUN XMMHMKO-TEXHOJOTMYECKHX IPOLECCOB C YYETOM YCIOBHUH JKCIUTyaTallMM, a TaKkKe
HKOHOMHUYECKUX U IKOJOIMUECKUX (PaKTOPOB.

2. B pe3ynbTare M3y4eHHUs IUCHUIUIMHBI OOyYaloIIMiCs MO MporpaMme OakajiaBpHuara
JIOJIKEH:

Ob6nanats cienyroummu npodeccuonanbubiMu (I11K) komnereHumsAMu:

-CIIOCOOHOCTBIO TNPHHUMATh KOHKPETHbIE TEXHUYECKHE pEIIeHUs Npu pa3paboTke
TEXHOJIOTHYECKUX MTPOIIECCOB; BHIOMPATh TEXHUYECKHUE CPEACTBA U TEXHOJIOTUHU C YYETOM

123



AKOJIOTHYECKUX mocieacTBUi ux npumenenus (I1K-4);

- TOTOBHOCTBIO IPOBOJAUTH CTAaHJAAPTHBIC M CEPTUPUKAITMOHHBIE UCIIHITAHUS MAaTEPHAJIOB,
U3JeIui ¥ TexXHoorudeckux npoueccos (ITK-17);

- TOTOBHOCTBIO MCMOJIB30BaTh 3HAHUE CBOMCTB XUMUYECKUX 3JIEMEHTOB, COSAMHEHUIN 1
MaTepHaJIOB Ha X OCHOBE JUIs PEIICHUs 3a1a4 npodeccruoHanbHou aestenbaoctu (I1K-18).

3namy:

—  KIacCH(UKAIUIO, CTPYKTYpy, COCTaB W CBOMCTBA MaTepHAaJIOB, UCIIOJIb3YEMBIX, B
YaCTHOCTH, B TEXHOJIOTHSIX 3aIUTHI OT KOPPO3HH;

—  MapKUPOBKY MaTEPUAJIOB MO POCCUNUCKUM M MEKIYHAPOIHBIM CTaHAAPTaM, UCIIOJIb3yEMBbIX,
B YAaCTHOCTH, B TEXHOJIOTUSX 3aIIUTHI OT KOPPO3UU;

—  TPUHIMNBI 1 METOBI 3alIUTHI OT KOPPO3HH;

—  OCHOBHBIE KOHCTPYKIIMOHHbIE ¥ (YHKIMOHAJIbHBIE MaTepHaNIbl, MPUMEHSAEMbIC B
XUMUYECKON TEXHOJIOTUU U XUMUYECKOM arapaToCTPOCHUHU.

Ymemy:

—  aHAIM3UPOBaTh (PUUKO-XMMHUYECKHE UM MEXaHWYECKHE CBOICTBA MaTepHUalioB, UX
KOPPO3UOHHYIO CTOUKOCTh U TEXHOJIOTMYHOCTb;

—  panMoHaJbHO MOA00paTh KOHCTPYKIMOHHBIM MaTepHasl JUIsi XUMHUKO-TEXHOJOTUYECKOTO
npoiiecca (peakropa, anmnapara, MalluHbl) ¢ y4€TOM METOJIOB 3aIUTHl OT BO3MOKHOTO BO3JCHCTBUS
TEXHOJIOTHYECKOM Cpe/Ibl Ha KOHKPETHBIE KOHCTPYKIIMOHHBIE MaTepUalIbl,

Braoemy:

—  TPOCTEUIITUMHU OIEpaIlsMHU OMpPEACIICHUs] CBOWCTB MAaTepHUaliOB, WCIOJb3yeMbIX, B
YaCTHOCTH, B TEXHOJIOTHSX 3alTUTHI OT KOPPO3HH.

3. Kpatkoe conepxanue JUCIHITTAHBI

Benenue

MarepuanoBereHue Kak Hayka: LeJIH, 3aJadyd M 3HayeHue JUCHUIUIMHBL —OO6mue
TpeOoBaHUs, NpEabsIBIsEMble K MarepHajllaM B 3aBHCHUMOCTH OT YCJIOBHI HCIOJB30BaHUS WU
skcryatanuu. Pa3zButhe Hayku o Marepuanax. Pojb pycCKMX Y4YEHBIX B Pa3BUTHU HAYKH.
JlocTrkeHust B 00J1acTU CO3JaHUsI HOBBIX MaTepUajoB, TEXHUKO-IKOHOMUYECKas 3(h(HEeKTUBHOCTD
UX NPUMEHEHUs. 3HAUYEHHWE MAaTEepUalOB B PA3BUTUH XUMHUKO-TEXHOJIOTMYECKUX IPOLECCOB M
obecrieueHn: Ux 0€30MacHOCTH.

Monaynb 1. DU3UKO-XMMUYECKIE OCHOBBI MAaTepUATIOBEACHUS

OCHOBHBIE MIOHATHS O CTPOEHUH, CTPYKTYpPE U CBOMCTBAX MarepuasgoB. MeTo bl U3ydeHus
CTPYKTYpPBI U CBOMCTB MaTepUAJIOB.

Crpoenue matepuanoB. OCHOBHbIE THIIBI KpHCTalIMdeckux pemerok. Kraccuduxarms
KPUCTAJUIOB MO THUIAM CBSI3U. AHM30TPOINIUS CBOWCTB KpuUCTALIOB. CTpoeHuEe peabHbIX
KpucTayyioB. JledekThl peaqbHBIX KPUCTANIOB M UX BIMSHUE Ha CBOMCTBA METAJIOB U CILIABOB.
CsoiictBa  guciokaumii. Kpucramnuzanuss wMeTtauioB W ciiaBoB.  Camomnpou3BOJIbHAsS
KpUCTaJUIM3aLUA. Hecamonpou3BoiabHas KpUCTaJIA3aLusl. Amopdubie MaTepuabl.
AIoTponMuecKue NpeBpalleHus] METaJLIOB.

CpoiictBa marepuanoB. [lokazarenu cBoiicTB. Knaccudukamus coiicTB. MexaHuueckue,
¢busznueckue, XUMHUYECKHE, OKCIUTyaTal[MOHHbIE W TEXHOJOTMYEeCKHE CBOWMCTBA MAaTEpPUAJIOB.
[lokazaTenm MeXaHMYECKHX CBOMCTB, OIpeAeNseMble IpU CTAaTUYECKUX HCIHBITAaHUAX Ha
pacTsukeHrue U u3rud. MeTonbl onpeieieHnus TBepAoCTH MaTepuanoB. [lokazarenn MexaHMUECKUX
CBOWCTB, OIIpEIEsi€EMbIE TPU TMHAMUYECKUX U HUKINYECKUX UCTIBITAHUSX.

OCHOBBI TEOpUM CIUIABOB. JlMarpamMmbl COCTOSIHUSI CIIJIaBOB. TE€PMHUHBI M ONPEICICHHUS.
JlnarpamMmbl — «COCTaB-CBOMCTBO». Da30BbIl COCTAB CIUIABOB. 3aBUCHUMOCTb MEXAY CBOMCTBAMHU
CIUTaBOB U TUNIOM auarpammsl coctosinus. [Ipasuno H.C. Kypnakosa.

Monyns 2. MeTtannuueckue MaTeprasl

Kenezo m cnnaBel Ha ero ocHoBe. Ctaiim U 4yryHbl. JKene3oyriepoaucThie CIUIaBbI.
CTpyKTyphl CIUIaBOB Ke€Je30-yriiepod. Juarpammbl cOCTOSIHUSA kKe1e30-1eMEeHTUT. KOMIIOHEHTHI,
(a3bl M CTPYKTYPHBIE COCTABISIONINE CTaJe U OENbIX YYT'YHOB.

KoHCTpyKIIMOHHBIE METATIMYECKUE MaTepHalibl. YTIIEPOAUCTBIE M JETMPOBAHHBIE CTaJIu.
Knaccudukarnust craneit, omnpeaeieHue TMOHITHS KadecTBa CTalu (TpeOOBaHUS K KauyecTBY).
Brnusinue yriepojia ¥ MOCTOSIHHBIX (TEXHOJIOTUYECKUX) TPUMeEcel Ha Ka4eCTBO CTaJIl, METOIbI
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yIAydlleHUs KadecTBa CTajdu (TOBBILIEHWE €€ KOHCTPYKLMOHHOM NPOYHOCTH). BiusHue
JIETUPYIOLUX 3JIEMEHTOB Ha CBOWCTBa cranu. KoHCTpykuuoHHBIE cTanu. HMHCTpymMeHTanbHbIE
cramu. Kiaccudukanus yriaepoaucThX M JISTUPOBAaHHBIX cTajeil. MapkupoBka crajeir UyryHsl u
TBepable crutaBbl. CBoiicTBa W HazHaueHue 4vyryHa. I[Ipouecc rpadurusanuu. UyryHbl cepeble,
Oenble, KOBKHE, BBICOKOIIPOYHBIE, UX CBOWCTBA, 001aCTh MPUMEHEHHS, MAPKUPOBKA.

Tepmuueckass o6paboTka. Teopuss W NpakTHKa TEPMHUUECKOM M XUMHUKO-TEPMHUYECKON
00paboTKM MeTa/mioB M CIulaBoB. Ilpupoma, MeXaHW3M M YCIOBUS NPOTEKAHHUS CTPYKTYPHBIX
npeBpaleHuil B ctanu. Bunael Tepmuueckoil obpabotku cranu: omxkur I u Il poxa, monHelil u
HEMOJIHBIM OTXKUT, HOpMaU3alys, 3aKajika, OTIIYCK. 3aKaJMBa€MOCTh U MPOKAIMBAEMOCTb CTajeH.
Brnusiaue Tepmuyeckoit 00pabOTKM Ha MeXaHMUYeCKHe CBOMCTBa cTad. DHU3MYECKHE OCHOBBI
XUMUKO-TepMHuUYecKoil 00padotku. Juddy3nonnoe HachIIIEHHE MOBEPXHOCTH CTAIM HEMETAIIAMH.
Buabr u cnocoOsl niementanuu. AszotupoBaHue cranu. Juddysuonnas meramumzanus. Monnas
XHMHUKO-TepMHUecKast 00paboTKa.

[{BeTHBIE MeTayuIBl M CIUIaBbl Ha MX OcHOBe. OOIIas xapakTepUCTHKa M Kiaccuukarus
MEIHBIX cIIaBoB. JlaTyHu, OpOH3BI, MeAHO-HUKeNeBble CIulaBbl. OOmias XapaKTepuUCTHKa
AIIOMHHHUEBBIX CIUIaBOB. Jle@opMmupyeMble aqlOMUHUEBBIE CIUIABBI, JIUTEHHBIE AaTIOMUHUEBBIE
crutaBbl. OOIas XapakTepUCTUKAa MarHuWeBbIX CIUIaBOB. Jlepopmupyemble MarHueBbl€ CIUIABHI.
JIuTeliHple MarHueBble CIUIaBbl. TWTaH M CIUIaBBI HAa OCHOBE TWUTaHA. BiMsAHUE JIErMPYOLUX
3JIEMEHTOB Ha CTPYKTYPY M CBOWCTBA THUTAHOBBIX CIUIABOB. BepHITMIA M CIJIaBbl HA €ro OCHOBE.
TyromnnaBkue METAIIIBI U CIIJIABBI HA X OCHOBE.

[TopomikoBble MeTaluyeckue MaTepuanbl. Marepuanbl ¢ OCOOBIMU 3JEKTPUUYECKUMU
CBOWCTBAMHM.

Mopyns 3. IIpuHIHNBI 1 METOIBI 3aLIUTHI OT KOPPO3HH.

[IpyHOMNBI ¥ MeTOABI 3alIUTBI OT KOPpPO3MH. KOPpO3HMOHHOCTOMKME METAUIMYECKHE M
HEMETAJUIMYECKUE MaTepHuaibl. MeToIbl 3allMThl MAIMH M aIlllapaTOB XUMUYECKHUX MPOU3BOJICTB
OT KOPpO3UH.

Monayns 4. Hemerannuueckue MaTepualibl

Marepuasibl Ha OCHOBE BBICOKOMOJEKYISIPHBIX coeauHeHunil. CTpoeHue U CBOMCTBa
MOJIMMEPOB. TEepMOPEAKTUBHBIE U TEPMOIITIACTUYHBIE ITOJIMMEpPBI. CTpPOEHUE U CBOMCTBA IIACTMACC.
OCHOBHBIE PA3HOBHUJIHOCTH IPOMBIIUICHHBIX IIOJIMMEPOB M IUTacTMacc. ['a30HamoJIHEHHbIE
IIJIACTMACCHI.

Oco0eHHOCTH CTPOEHHUS, CBONCTBA PE3WHOBBIX MaTepuanoB. Pe3uHbl o0miero HazHayeHUs,
CrelHabHbIe PEe3UHBI U 0071aCTU UX IPUMEHEHHUS.

Jlakokpacounsie matepuainbl (JIKM). OcnoBubie Buasl JIKM. Kpacku, naku, rpyHTOBKAa,
LINATIEBKA.

Kepamnueckne wmarepuanbl. KOHCTpyKLIMOHHAs, MHCTPYMEHTAJIbHAs M TEXHUYECKas
kepamuka. Heopranumueckoe crexno. Kriaccudukanus cTekona MO Ha3HAYEHHIO M 00JacTu
npumenenust. Curasisl. ['padut. AcGect. CBoiicTBa U 006JIaCTH IPUMEHEHHUS.

Cma3zouHble Macia, IUIACTMYECKUE CMa3KH, TBEpAble CMa30uyHble MaTepuaybl. CMa304yHO-
OXJIQXKIAFOIINE KUIKOCTH.

JIpeBecHble KOHCTPYKLIMOHHBIE MAaTE€pPHAIIbI.

AHTUGPUKIIMOHHBIE METAJUTMYECKHE U HEMETAJUIMYECKUE MaTepUAIIbI.

Kommno3zuinmonnsie Marepuansl  (KM). OOmas XxapakTepucTHKa KOMIO3UIIMOHHBIX
Martepuanos. /JucnepcHo-ynpodyennsie KM, cioucteie KM, Bosmoknucteie KM. Komno3uunoHHbie
MaTepualibl Ha MeTalsIMueckod U Hemetauindeckoil ocHoBe. CAII (credeHHbIe altOMUHUEBBIE
MOpOILIKK). ApMHpOBaHHbIE TOJMMEpHble Marepuaibl. Kepamuueckue KOMIIO3UIIMOHHBIE
MaTepHaisbl. YTIEpOAHbIE KOMIIO3UIIMOHHBIE MAaTEPUAIIBI.

[ToHATHS 0 HAHOTEXHOJIOTUAX, HaHOMaTepHuanax. I[puMeHeHne B IPOMBIIIIIEHHOCTH.

Bnusinue oOnydeHUs: Ha CTPYKTYpPY, MEXaHUYECKHE CBOMCTBA M KOPPO3HOHHYIO CTOHKOCTh
MaTepuanoB. PaInanmoOHHOCTONKYE CTaJIM U CIUIABHI.

[ToHATHSA 0 HAHOTEXHOJIOTUAX, HaHOMaTepuanax. [ [puMeHeHne B IpOMBIIUIEHHOCTH.

Bnusinue oOnydeHUst Ha CTPYKTYpPY, MEXaHUYECKHE CBOMCTBA M KOPPO3HOHHYIO CTOHKOCTB
MaTepuanoB. PaInanmOHHOCTONKYE CTaJIM U CIUIABHI.

Moynb 5. DKOHOMHUYECKH 000CHOBAaHHBIN BHIOOD MaTepHAaJIOB.
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Bb100p KOHCTPYKIIMOHHBIX MaTe€pHajoB Il KOHKPETHOTO TEXHOJOIMYECKOTO Mpoliecca.
Kputepun u anroputm BbIOOpa KOHCTPYKLUMOHHBIX MaTepuainoB. IIpuHnuna Beibopa MaTepuasnos
JUI TIPOLIECCOB, MPOTEKAIOIIMX B YCIOBHUSIX KOPPO3MOHHOTO BO3JEHCTBUS. ODKOJOTMYECKHE H

O9KOHOMHYCCKUC ACIICKThI MATCPHUAJIOBCACHUS U 3allITUTBI MAaTCPHUAJIOB OT KOPPO3HUH.

4. O6beM y4eOHOM AUCIIUTIITNHBI

B 3auernbix | B akangem.
Bunpl yaeOHOI paboThI €IMHNLAX qacax
OO0mmast TpyI0eMKOCTh JUCIUTIINHBI TI0 Y4EOHOMY TUIaHy 8 288
AyIUTOPHBIC 3aHSATHS: 2,7 96
Jlexmun 0,9 32
[TpakTudeckue 3aHsATHS 0,9 32
JIaGopatopHbie pabOTHI 0,9 32
CamocTrosrenpHas padboTa: 4,3 156
Bun koHTpOISI: dK3aMeH 1 36
KonTakTHas paboTa — mpoMeXyTOUYHasl aTTeCTaLHs 0,4
[ToaroToBka K 3K3aMeHy 35,6
Bus uToroBoro KOHTpoJIst: DK3aMeH DK3aMeH

B 3auernbix | B actpon.
Bubr yue6HOM paboTh eIUHUIIAX gacax
OO0mmas TpyI0eMKOCTh JUCIUTLINHBI TI0 Y4eOHOMY TUIaHy 8 216
AyIUTOpHBIC 3aHATHSA: 2,7 72
Jleximn 0,9 24
[IpakTuueckue 3aHATHS 0,9 24
JlaGopaTopHbie pabOTHI 0,9 24
CamocrosiTensHas pabora: 4.3 117
Bua xorTpons: 1 27
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTaIUs 0,3
[ToaroroBka K 3K3aMeHy 26,7
Bug uToroBoro KOHTpOJIS: DK3aMeH DK3aMeH

AHHOTAIUA padoyeil MPOrpaMMbl THCUUILIHHBI
«CTtpykrypa metasuioB u ciiiaso» (b1.B.J1B.07.02)
1. Llenp quCHUIUIMHEL - GOPMUPOBAHUE Y CTYJIEHTOB HEOOXOAUMOM TeOpeTUYECKOil 0a3bl Mo
npUHIKIaM 00pa3oBaHus (a3 B MeTalylaX U CIUIaBaX U O COBPEMEHHBIX METOJaX OIMUCAHUS HX
YCTOMYHMBOCTH, & TAaKXKE CINOCO0aX OMpeAeNeHUs] KPUCTAJUIMYECKUX CTPYKTYP YHCTHIX METaIOB,

TBEPAbIX paACTBOPOB U MPOMCKKYTOUHBIX COG,Z[HHCHHfl.

2.B pe3ysIbTaTe MU3YUYCHHUA OUCHUILIANHBL 06y‘laIOH_[PII>'IC$I o IporpamMmme 6aKanaBpHaTa

JOJDKCH:

Ob6nanate cienyromumu npodeccuonanbHpiMu (I1K) komnerenusamu:
-CIIOCOOHOCThIO NPHHMMATh KOHKPETHBIC TEXHHUYECKHE pEIICHHS TMpH pa3paboTKe
TEXHOJIOTHYECKHX TIPOIIECCOB, BHIOMpPATh TEXHUYECKHE CPEJICTBA U TEXHOJOTHH C YYETOM

IKOJIOTMYECKUX TOCeACcTBUH ux npumenenus (ITK-4);

-FTOTOBHOCTBIO NPOBOJAUTHL CTAHAAPTHBIC U CepTI/I(I)I/IKaLII/IOHHLIC HCIIbITAHUA MaTCpHUAJIOB,

U3l ¥ TexHoIoTnueckux mpoiecco (ITK-17);

-TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHME CBOWCTB XUMHUYECKHUX DJIEMEHTOB, COCAUHEHUN U
MaTepUaioB Ha MX OCHOBE IS pellieHus 3a1a4 npodeccuonansHoi aesitenbroct (ITK-18);

3nameo:

— THIIBI KPUCTAJTNIMYCCKUX PCIICTOK, MHACKCHI Mnﬂnepa, METaJlJIbl, OTHOCAIIHECA K

Pa3HBIM KPUCTAJUIMYCCKUM CTPYKTYpaAM;

— BJIMAHUC CTPOCHUA U CTPYKTYPBI KPUCTAJIJIIOB U )Ie(l)eKTOB HUX CTPOCHUA HA CBOMCTBaA

MCETAJIJIOB U CIIJIaBOB,

126




— BJIMSIHUE IPUMECEH, B YaCTHOCTH BOJOPO/Ia Ha CBOMCTBA METAJIJIOB U CIJIABOB;

— MOPQOJIOTUIO TOBEPXHOCTH, POPMBI POCTA U TUITHI TIOBEPXHOCTH.

Ymemy:

— ompenensTh 1e(eKThl CTPYKTYPhI METAIIJIOB U CILIABOB;

— YMETb OINpPEACIATh TUIl CTPYKTYPHI CINIABOB, CTPOUTH AHUArPaMMBbI COCTOSIHHUS.

Braoemy:

— METO/JIaMH BbIPAIIUBAHUS MOHOKPHUCTAILIIOB;

— DJJIEKTPOXUMHUYECKUMHU, ONTUYECKUMH, MEXAaHUYECKUMU M DJICKTPOHHBIMU METOJaMHU
HCCIIE0BaHUS TPOLIECCOB KPUCTAIUIN3ALIUU, CTPYKTYPBI U CBOMCTB METAJIJIOB M CILJIABOB.

3. Kpatkoe conepxkanue TUCIUTUTHHE

1. Beenenue

OOBEKT M3YYEHHs: CTPYKTypa M CBOMCTBA METANIMUECKUX MaTEpHAIOB, B OCOOCHHOCTH
MIPUMEHSIEMBIX B 3JICKTPOXHUMHYECKUAX 00JIACTAX U B 00JIACTH 3aIIUTHI OT KOPPO3HH.

2. CTpyKTypa METAJIJIOB U CILIABOB: OOIIHME BOTPOCHI.

Uneansupie u  nedexTHbie CTPYKTYpbl. THUNBI KPUCTAIIMYECKUX PEIIETOK, WHJIEKCHI
Muiepa, MeTauibl, OTHOCSIIHMECS K pPa3HbIM KPUCTAUIMYECKUM CTPYKTypaM. THIbI 1e(EeKTOB.
3epHa W MEX3EepeHHble TIpaHULbl. AMOp(HbIE U HAHOKPHUCTAUIMYECKHE METAJUINYECKUe
Marepuaibl. OCOOEHHOCTH CTPYKTYPBI U CBOMCTB MaJIBIX YaCTHII.

3. CTpyKTypa METaJUIOB U CIUTABOB: CIICIIUAIBHBIE BOITPOCHI.

CmiaBpl: TepMOJAMHAMHUKA JABYXKOMIIOHEHTHBIX CHCTEM, JHArpaMMbl COCTOSIHHS. THIIBI
CTPYKTYpHI cruiaBoB. [Iporecchl Bo3BpaTa W pekpuctaumzanuu. Metamtorpadus. Mopdomorus
MMOBEPXHOCTH, (DOPMBI POCTA M TUITBI TOBEPXHOCTU. CTYIEHH POCTa, TEPPACHI, U3JIOMBI.

4. 3apoxAeHNE U POCT KPUCTAILIIOB.

Hauanpabie cTagum 3apokaeHus (Hykiearus). TepMoJaMHAMHKAa U KWHETHKA HYKJICAIlUH.
Poct kpucraninos. Maccoast kpuctaiumusanus. [1ocioiHbIA, CTIONCTO-CIHUPATIBHBIA 1
«HOPMAaJIBHBIN» POCT TpaHeil. MeToabl BbhIpAIMBAHUS MOHOKpHUCTAUIOB. [IpenmyiiecTBeHHas
OpHeHTAaIHs (TEKCTypa).

5. ®U3UKO-MEXaHNYECKHE CBOMCTBA METAUIOB M CIUIABOB, HMX CBS3b CO CTPYKTYpOH.

Brnusinue rpaHuil 3epeH U Ipyrux AeeKToB Ha CBOWCTBA METAJJIOB U CILIABOB.
MexaHudeckue, SJIEKTPUYECKME W MarHuTHbIE CBOWCTBA. MeTOabl HCCIENOBaHUS CBOMCTB.
Bnusinue npumeceid, B 4aCTHOCTH, BOJAOPO/Ia Ha CBOMCTBA METAJJIOB U CILIABOB.

6. MeTo1bl MCCIeIOBaHMS MIPOLIECCOB KPUCTAIIIU3ALUHU, CTPYKTYPhI U CBOMCTB METAJIJIOB U
CILIaBOB.

DNEeKTPOXUMHYECKHUEe, ONTUYECKUE, MEXaHUYECKHe U DJEKTPOHHbIE MeToJbl. HekoTopsie
METO/bl HCCIE0BAaHUSI TMOBEPXHOCTH M IOBEPXHOCTHBIX CJIOEB METAIOB. DJEKTpoHOTpadus,
CHEKTpaJbHbIE METOJIbI, 30HAOBbIE MeToAbl. (OCOOEHHOCTH HCCIENOBaHHM B  00JacTH
raJIbBaHOMOKPBITHI U KOPPO3UOHHBIX CBOMCTB METAJJIOB U CILJIABOB.

4. O6beM y4eOHON TUCITUTIINHBI

Buyis! yue6Ho# paGoTsI B 3aueTHBIX B akanewm. B actposn.

eAMHUIIAX qyacax gacax

%6611613;; uy ;J};)glli[;eMKOCTL JUCLUUIUIMHBL 11O 8 288 216
AyIUTOPHBIE 3aHATHS: 2,67 96 72
Jlexmuu (JIek) 0,89 32 24
[IpakTueckue 3anstus (113) 0,89 32 24
JIaGopatopusie padotsl (JIP) 0,89 32 24
CamocrosarensHas paborta (CP): 4,33 156 117
By KOHTpoJIS: SK3aMeEH 1 36 27
KoHTakTHass  pabota —  NPOMEXYTOYHas] 0,4 0,3
[loaroroBka Kk 3K3aMeHy 35,6 26,7
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AHHOTauMs padoyeii mporpaMMbl AU CHUILIHHBI
«MeToabl HCCIIeIOBAHUS MATEPHAJIOB H MPOLECCOB XMMHYECKOH TEXHOJIOT I
(b1.B.1B.08.01)

1. Ienp [OUCUMIUIMHBI TPUOOpPETEHHE CTYJACHTAMU 3HAHUH TEOPETHUYECKHUX OCHOB
COBPEMEHHBIX METOJIOB (PU3UKO-XUMHUYECKOTO aHalIM3a M UCCIICAOBAHM MAaTepHAIIOB U MPOLIECCOB
XUMUYECKON TEXHOJIOTHH.

2. B pe3ynprare M3ydeHHUs AMCUUIUIMHBI OOYdYaIOIUiics TO IMporpaMme OakaiaBpuaTa
JIOJIKEH:

O6nanate caepyromumu npodeccuonansubivu (I11K) komnereHumusIMu:

-CIIOCOOHOCTBIO TPOBOJMTH AHAIU3 CBHIPbS, MATEPUAIOB W TOTOBOM IPOIYKIHH,
OCYIIIECTBIISATh OIICHKY pe3yibTaTtoB aHanu3a (I[1K-10);

-TOTOBHOCTBIO TIPOBOANTH CTAHJAPTHBIE U CEPTU(PHUKAIIMOHHBIE UCTIBITAHUS MaTEPUAIOB,
U3JIeHi ¥ TexHosornueckux mnpoueccos (I1K-17);

3name:

— KJIaCCHYeCKHe TPUEMBI pPadOThI HA HCCIIE0BATENFCKUX PUOOpax;

— OCHOBBI TIPOBEJIEHHS CJIOXHBIX MHOTOYPOBHEBBIX HAYYHBIX OSKCIEPUMEHTOB C
MCTIOJIb30BaHNEM HOBEHIIIEro 000pyI0BaHuS;

— METOJIbI TIOUCKA, aHAJIN3a ¥ CHHTe3a HH(opMaIy o MaTepraiaM | IpoIieccam;

Ymemy:

— BBIOMpaTh ONTUMANBHBIA METOJ WCCIIEOBAaHUS MAaTEepHajoB H IPOILECCOB UL
KOHKPETHBIX 3a]1a4;

— BBITOJHATH (PU3UKO-XUMUYECKHE UCCIIETOBAHNSI, HAITPaBIICHHBIE HAa Pa3paOd0TKy HOBBIX U
MIOBBIIICHUE KAUeCTBA YXKe CYIIECTBYIOIINX MaTEPHUAIIOB;

— OCYIIECTBIISITH KOHTPOJIb COCTaBa, CTPYKTYPHI i CBOMCTB MaTepHAaJIOB C UCIIOJIb30BaHUEM
COBPEMEHHBIX AHATUTUYECKUX CPEJCTB U KOMIIBIOTEPHOIO IPOrPaMMHOI0 O0ECIIEYEHHUS;

— CaMOCTOATENBHO IIOJy4aTh W  HHTEPIPETUPOBATh AHAIMTUYECKHE JAHHBIE C
HCIOJIb30BAHUEM COBPEMEHHOIO IIPOrPAMMHO-METOMUECKOT0 00eceueH s,

Bnaoemy:

— OCHOBHBIMH  COBPEMEHHBIMH  (U3UKO-XMMHMUYECKUMHM  METOJAMU  MCCIIEJOBAHUS
MaTepHalIoB U MIPOLIECCOB;

— CXeMaMHM YCTPOWCTB M MPUHLUIIAMU PaOOThl COBPEMEHHBIX PUOOPOB 110 UCCIIEJOBAHUIO
MaTepHalloB U MPOLIECCOB.

3. Kpartkoe conepxaHue TUCIMIIIMHbI

1. MeTo1 KOMOMHALIMOHHOTO paccesHUsI Ha MUKPOCIIEKTPOMETPE.

MetoaoM KonebaTeabHON CHEKTPOCKOIIUU — CHEKTPOCKOINS KOMOMHAIIMOHHOTO paccesHus
(KP) mmm Raman-cnekrpockonus (RS). O3HakomiieHHe CTYJEHTOB C SBJICHHEM KOMOWHAIIMOHHOTO
pacceuBaHMs cBeTa U comocrtasieHue ero ¢ MK-cnekrpockonuedt. O3HaKOMJIEHHE CTYJIEHTOB C
ycTpoicTBOM M paboroil Raman-criektpomerpa Senterra, ¢pupmbsl Bruker, moka3 Ha KOHKpPETHBIX
IIPUMEpPAX CXOJCTB U BO3MOXKHBIX OTIIMYUI B CIIEKTPaX, 3apEerUCTPUPOBAHHBIX MPU PA3IUYHbIX A U
C MOJIAPU3ATOPOM, U C TAOIUIIAMU, HEOOXOJUMBIMHU 11 UHTEPIIPETALUHU CIIEKTPOB.

2. DNEeKTPOXUMHUECKUE U (POTOCTIEKTPOMETPUUYECKUE METOAbI UCCIIEI0BAHMUS.

Mertoapl M3ydyeHMsI PacTBOPOB (C MOMOUIbIO SAIAEPHOIO MarHUTHOro pe3oHaHca (SIMP),
HEHTPOHHOTO pAacCesiHUs, PpacCesHUs PEHTTCHOBCKUX Jiyuell moa wmaneiMu  yraamu (PMY),
nuHamudeckoro cseropaccesHus (JICP), nuddepennmanbHoit CKaHUpYIOIIEH KaJlOpUMETpHU
(ACK) u np.) mupoko NpUMEHSIOTCS Kilaccudeckue (CHeKTpopOTOMETpHsl, KOHIYKTOMETPHs U
MOTEHIIIOMETPHUS).

3. HccnenoBaHue  peOJIOTMYECKUX  CBOWCTB ~ HEHBIOTOHOBCKMX  JKHUIKOCTEH U
BBICOKOKOHLIEHTPUPOBAHHBIX AUCHEPCHBIX CUCTEM C TIOMOLIbIO POTAIMOHHOTO BUCKO3UMETPA.

[lomydeHne peosOTMYECKMX KPHUBBIX Te4eHUs U 3()(EKTUBHOW  BA3KOCTH IS
HEHBIOTOHOBCKHMX JKMJIKOCTeH. O3HAKOMJIEHBI C COBPEMEHHBIM MPEHU3HOHHBIM POTAIIMOHHBIM
peomerpom HAAKE RSI, koTopslii M03BOJISIET MPOBOJUTH Pa3HOCTOPOHHEE HCCIIEIOBAaHHE
THUKCOTPOITHBIX CBOMCTB CTPYKTYypHpOBaHHbIX jucnepcHbix cucreM (CAC) (uuxingeckoe
pas3pyleHle-BOCCTaHOBIIEHHE, BOCCTAHOBJICHUE MO/ IeiicTBUEM c1ab0il OCHMIUIAINH, CTYIEHYaToe
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U TUIaBHOE HarpyXeHHEe-pasrpy’KeHHEe C aBTOMATUYECKONH 0O0pabOTKOIM TMCTEpPEe3UCHBIX KPHUBBIX),
CO3JaHME MPOTrpaMMbl JJIs CIJIOKHOTO MCCIEN0BAHUS PEOJIOTUYECKUX CBOMCTB B TpeOyeMbIX
MHTEpBAJIaX PEOJIOTMYECKUX I1apaMETPOB.

4. KpaeBoii yroy cMauMBaHHUsL.

HccnenoBanue M3MEHEHMs yrila CMAayMBaHMs HA Pa3iIUYHBIX IOBEPXHOCTIAX C TEYECHUEM
BpEMEHHU. [eTeKTUpOBaHUE COCTOSIHUS IIOBEPXHOCTH, a TAKXKE aHAJIU3 IIPOLIECCOB, IPOUCXOASIINX B
IIPUIIOBEPXHOCTHOM CJIOE BEILECTBA TOJIIMHOM MOPSAIKAa HECKOJIBKMX HAHOMETPOB IIPA KOHTAKTE C
KUIKAMM cperaMu. l3mepeHue NOBEpPXHOCTHOM DSHEpPrUH, OIPEICICHUE IIEPOXOBATOCTH
IIOBEPXHOCTH, YCTAHOBJIEHUE TOYHOIO BPEMEHM HA4dala M CKOPOCTH IIPOLECCOB KOPPO3UHU
METAJUIOB, B TOM YHCJE NPU NPUMEHEHUHM 3alUUTHBIX IOKPBITHM, MUMEKIINX HAHOPa3MEpPHYIO
TOJILUHY, OLEHKY CTEHEHH 3arpsi3HEHHOCTU MOBEPXHOCTEW (JaHHBIM METOJIOM MOKHO BBISBIISITh
3arpsi3HEHUs, HENETEKTUPYEMblE€ BHU3yaJbHO, a HHOrJa JaXe C IOMOIIbI0 MHMKPOCKOIHH),
UccleIoBaHUE 00pa30BaHUs CMAYMBAIONIMX IUIEHOK HA MOBEPXHOCTSIX MAaTepHAOB B YCIOBUSAX
MOBBIIIEHHOW BJIAXKHOCTH (MpollecC MOXET HMETh pellalllee 3HAueHHWe I MaTepHalloB,
MIPUMEHSEMBIX B JIEKTPOTEXHUKE U AJIEKTPOHUKE), ONPEIEICHHE JI0JIM KaKJOr0 U3 KOMIIOHEHTOB B
ITOBEPXHOCTHOM CJIOE.

5. PeHTreHoCTpyKTypHBIN aHaIn3 MaTepuaioB

ManoyrinoBoe paccesHHE M IOPOIIKOBas IU(PpAKIUs B HUCCICIOBAaHUM MAaTEpHUANIOB.
Omnpenenenre CTPYKTYphl WM OTAEIbHBIX CTPYKTYPHBIX ITapaMETPOB PacCEUBAIOIIEr0 0ObEKTa 110
3aBUCHMOCTH MHTEHCUBHOCTH PACCEIHHOIO MOHOXPOMATHUYECKOTO M3JIy4YEHHs, TPOIIEIErO Yepes

oOpaset, OT yrjia pacCesiHusI.
4. O0beM yueOHOM TUCITUILIUHBI

B 3auernbix| B akagem. | B actpon.
Buel yaue6HOM paboTh €MHUIIAX yacax yacax
OO6mrasi TPyIOEMKOCTh JUCHUIUIMHBI 10 y4eOHOMY 4 144 108
MJIaHy
AYIUTOPHBIC 3aHITHUS: 1,84 66 49,50
Jla6oparopusie paboTsl (JIP) 1,84 66 49,50
CamocrosiTensHas pabora (CP): 2,16 71,8 98,35
KoHTakTHas caMocTosITeNIbHAS paboTa 0,2 0,15
CaMocCTOsATEbHOE U3YUEHUE Pa3/IeIOB AUCITUILTMHBI 77,8 58,35
Bu KOHTpOJIsL: 3a4ET C OLICHKOM - - -

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«IMokpoiTus» (b1.B./1B.08.02)

1.1llenu TUCIUTUIUHBIL:

- TpHOOpeTeHue CTyJCHTaMH 3HAHUH TEOPETUYECKHMX OCHOB COBPEMEHHBIX METOJIOB
(U3MKO-XMMHUYECKOTO aHaih3a W HUCCIENOBaHHUS MaTepuaioB M TMPOIECCOB, MPUMEHSIEMBIX B
TEXHOJIOTUSX HaHECEHUS OKPBITHIA.

2. B pesynbrare u3ydeHus IUCHUIUIMHBI OOydaloIuiics MO mporpamme OakaliaBpuaTa
JIOJIKEH:

Ob6nanate cienyromumu npodeccuonanbHpiMu (1K) kommerenusamu:

-CIIOCOOHOCTBIO TPOBOJUTH AHAIU3 CHIPbS, MATEPUATIOB M TOTOBOW MPOAYKIIMH, OCYIIECTBIATH
OLIeHKY pe3ynbraroB aHaiu3a (I1K-10);
-TOTOBHOCTBIO MTPOBOANTH CTAaHAAPTHBIC U CEPTU(PUKAIIMOHHBIE UCTIBITAHUSI MATEPHANIOB, U3JCTUN U
TexHojorndeckux mpoueccos (IMK-17);

3namy:

-Knaccu(UKaIMio MOKPBITUH MO0 METOJaM TOJydeHHUs, Ha3HAYeHUIO, XapakTepy (U3UKO-
XMUMHYECKOTO B3aMMOJICHCTBUS C OCHOBOM;

- OCHOBBI TPOBEICHHS CJIOXKHBIX MHOTOYPOBHEBBIX HAy4YHBIX OKCIIEPUMEHTOB C
MCIOJIb30BaHKMEM HOBEHIIero 000pya0BaHus;
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-METOIbl TIONCKA, aHAIKM3a ¥ CHHTEe3a HH(POPMAIIMHU TI0 MaTeprajaM | MpoIeccaM;
Ymemy:
-BBIOMPATh ONTHUMAILHBIA METO/I UCCIICIOBAHHS MaTepHalia IOKPHITHS JIJIsl KOHKPETHBIX 3a7a4;
-BBITOJIHSITH UCCIICIOBAHMS, HAIIPABJICHHBIC HA Pa3pa0O0TKy HOBBIX M MOBBIIICHUE KAYeCTBA yiKE
CYILECTBYIOIIMNX IMOKPBITUH;
-OCYILECTBIATh KOHTPOJIb COCTaBa, CTPYKTYPbI U CBOMCTB IMOKPBITHI C UCIIOJIb30BAHUEM
COBPEMEHHBIX aHATUTUICCKHIX CPEJCTB M KOMITBIOTEPHOTO MPOTPAMMHOTO 00ECTICUCHUS;
-CAMOCTOATENBHO  TOJy4aTb W UHTEPHPETUPOBATH  AHAJIUTUYECKUE  JIaHHBIE €
HCIIOJIb30BAHUEM COBPEMEHHOTO MTPOTPAMMHOTO O0OECIICUCHHS;
Bnaoemsy:
-OCHOBHBIMH COBPEMEHHBIMU (PU3UKO-XUMUYECKUMHU METOJaMH UCCIICIOBAHUS MAaTepUaIOB
U IIPOLIECCOB;
-CXeMaMH YCTPOMCTB U MPUHIIMIIAMU paOOThl COBPEMEHHBIX MPUOOPOB IO MCCIICTOBAHUIO
MaTepuaioB U MPOLECCOB.
2.KpaTkoe copepxkaHue pa3esioB TUCITUTITUHBI

Juctunnuna Birodaet 11 mabopatopHbIX paboT, CrpyNIUPOBAHHBIX B 5 MOIYJIEH.

Mopyns 1. MeToasl MOArOTOBKH 00pa3IoB JJII UCCIEAOBAaHUN U OMPEIEICHUE TOJIIUHBI
c(hOpPMUPOBAHHOTO MOKPHITHSI.

HccnenoBanne MHKpPOCTPYKTYpbl METOJAMH MHUKPOCKOMHAYECKOTO aHAIM3a € MOMOUIBIO
ONTUYECKOTO WM AJIEKTPOHHOTO MHUKpockoma. [lojiydeHne mpakTHUYEeCKUX HaBBIKOB MOJATOTOBKH
00pa31oB ISl UCCIETOBAaHUM METO/IaMU MUKPOCKONTMYECKoro aHanmza. OnpeneneHue KOJIu4ecTBa,
dbopmbl, pa3zmepa OTAENBHBIX (a3, WX B3aUMHOTO PACIOJIOKEHUs; HMEIIHecs B obpasie
BKJIIOUEHUSI U MUKPOJEePeKThl; GopMy, pasMephl 3epeH U Mop.

Ompenenenre TOJMMHBI METAUIMYECKUX TOKPBHITUA XHMHYECKUMH U (U3HYECKUMU
METO/IaMH.

Monaynb 2. XUMHUYECKHE METOIbI HAHECEHMUS TOKPBITU.

HccnepoBanue mpolecca OCaXIACHUS HUKENI IIYTEM XHUMHUYECKOIO BOCCTAHOBIICHUS;
HCCIEA0BaHUE CKOPOCTH IPOILEcCCa XMMHUYECKOrO0 HHUKEIMPOBAHMS B 3aBUCUMOCTH OT IPHUPOIBI
MOKPBIBAEMOTO MeETajlla, cocTaBa pacTBopa, pH u TeMmeparypbl; ompenesieHne CTaOMIbHOCTH
pacTBOpa B pPa3IUYHBIX YCIOBHUSX IPOBEACHHS HKCIepuMeHTa. (O3HAKOMIIEHHE C MPOIECCOM
OCaXJICHHSI MEU IyTeM XMMHUYECKOTO BOCCTAHOBJICHMS; UCCIEAOBAHUE BIMSHUS THUIA JUTAHIA U
pH pacTBOpa Ha CKOPOCTH OCAKACHUS MEJIU U KAYECTBO MOKPBITHS.

Monynes 3. HaHecenue NOKpBITUH METOJAaMU OKCUIUpOBaHUs U  ¢ochaTtupoBaHus

HccnenoBanue nporeccoB 0CaXACHUS KPUCTAILTUYECKOTO U aMOP(HOTO
docharupoBanus. OmnpenencHre ONTUMAIbHBIX MapaMeTpoB pabodMX pPacTBOPOB, OIMpENEICHUE
CBOMCTB (pochaTHBIX TOKPHITUHA.

N3ydenue mpoiieccoB GOpMUPOBAHUS OKCHIOB Ha MOBEPXHOCTH YEPHBIX MM LIBETHBIX
MeTaoB. OKCHIMPOBAHUS ATIOMUHHS U €ro CIJIAaBOB. TepMUYecKoe, XUMUYECKOe (BOPOHEHHE) U
ANEKTPOXUMUYECKOE OKCHUIUPOBAHHE YEPHBIX MeTauioB. [lonmydyeHue MOKpBITHI € 3aJaHHBIMHU
CBOWCTBAMM: BBICOKOW TBEpPOCTBbIO, H3HOCOCTOMKOCTBbIO, XOPOLIMMHU  JUAJIEKTPUUECKUMH
CBOMCTBaMH., MATOBBIX, YCHBIX, OJIECTAIINX, C CHHEBATHIM OTJIMBOM.

Mopyns 4. . DIEeKTPOXUMHUYECKUE METO/Ibl HAHECEHUS MOKPBITHIA.

N3ydyeHne SIEKTPOXUMHUYECKUX CIIOCOOOB TOJIYYeHHS] TOKPBITHH - LHWHKOBaHUS,
KaJIMUPOBAHMS, MEJHEHHS, HUKEIUPOBAHUS, XPOMHUPOBAHMS, OJIOBIHUPOBAHUS, CBHUHIIEBAHUS,
KOOI TUPOBAHMUS, KEIIE3HEHUS, CEPeOpeHNs, 30JI0UCHHUS.

UccnenoBanue rmpouecca  JJIEKTPOXMMHUYECKOIO  I[IUHKOBAHHWsS, BJIMSAHHUS  COCTaBa
AJIEKTPOJIUTA U PEXKHMMA JIEKTPOJIN3a HA KAYECTBO MOKPBITUN, CTPYKTYPY U BBIXOJI IO TOKY.

UccnepoBanue mnpouecca MEOHEHUS, BIMSHHUS COCTaBa »JJIEKTPOJIUTA M pexXUMa
AIIEKTPOJIM3a HA BBIXOJ MO TOKY MEIW, KadecTBO W (DM3MKO-XMMHUYECKHE CBOWCTBA MEIHBIX
MTOKPBITUH.

UccnenoBanue mpoliecca OJOBIHUPOBAHMS, U3YUCHHE BIUSHHUSA COCTaBa AJEKTPOJIUTA U
pexuMa 3IEKTPOIU3a Ha KaUeCTBO MOKPBITHI U BBIXOJI IO TOKY.

Mogyns 5. VccnenoBanne MEXaHMYECKUX U CTPYKTYPHBIX CBOMCTB MOKPBITUN
N3yueHnne MeTo 0B KOHTPOJISI TBEPAOCTU MOKPHITUN. 3HAKOMCTBO C YCTPOMCTBOM
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MUKpPOTBEPJOMEPA U METOIUKON U3MEPEHUsT MUKpOTBepAOoCcTU. OnpeneseHne MUKpOTBEPAOCTH AJIs
OILIGHKH TBEPJOCTH OYEHb MaJbIX (MUKPOCKOMMYECKUX) 00beMOB MaTepuasioB. OIeHKa TBEPAOCTH
OTIENBHBIX ()a3 MM CTPYKTYPHBIX COCTaBISIONIMX CIUIABOB, a TaKXe Pa3sHUILBI B TBEPAOCTHU
OTJIEIbHBIX YUACTKOB 3THUX COCTABJISAIOLIUX.

W3ydyeHne METOJOB KOHTPOJI IOPUCTOCTH IOKPBITUN. 3HAKOMCTBO C METOJUKOMU
U3MEpPEHUsl MOPUCTOCTH U MPUTOTOBIEHUS COOTBETCTBYIOIIMX MHAMKATOPHBIX MACT U PacTBOPOB.
[TproOpeTenne HaBBIKOB OTPEICICHUSI HIOPUCTOCTH PA3IMYHBIX TTOKPBITHIA.

B 3auernbix| B akagem. | B actpon.
Bupl yaeOHOI paboThI CIUHHLIAX yacax yacax
OOmiass TPYyIOEMKOCTh AMCIMILIMHBI IO Y4eOHOMY| 4 144 108
[UIaHy
AyJIUTOPHEIE 3aHATHS: 1,84 66 49,50
JlaGoparopusie pabotsi (JIP) 1,84 66 49,50
CamocrosaTensHas padota (CP): 2,16 78 58,50
KoHTakTHas caMOCTOsITeIIbHAS paboTa 0,2 0,15
CaMocTOsATeIbHOC U3YUEHUE PA3JICIOB TUCITUTUIAHBI 77,8 58,35
By KOHTpOJIA: 3a4€T ¢ OLEHKOM - - -

AHHOTaNuA padoyeil NPOrpaMmbl
«IIpakTHKA 10 MOJYYeHUIO IEPBUYHBIX MPO(eCCHOHAIBHBIX YMEHH H HABBIKOB, B TOM
YHCJIe TEPBUYHBIX YMEHH H HABLIKOB HAYYHO- HCCJIEI0BATEIbCKOI TesITeTbHOCTH
(B2.B.01(Y))

1. Ilenb TpaKTUKH — COCTOUT B TIOJy4EHHUU OOYUYAIOIIMMCS TIEPBUYHBIX MPO(HECCHOHATBHBIX
YMEHUU M HAaBBIKOB MyTEM CaMOCTOSTEIILHOTO TBOPUYECKOTO BBITIOJHEHUS 3a]a4, MOCTABJICHHBIX
MPOrpaMMOM MPAKTUKH.

OcHOBHOM 3amayeil JUCIUIUIMHBI SIBISIETCS (OPMHUPOBAHKUE Y OOYJAIOIIUXCS TIEPBUYHOTO
MPEACTABICHUST 00 OpraHu3alii HAyYHO-UCCIIEIOBATEIbCKON JCSITEIBHOCTH H  CHUCTEME
YIPAaBJICHUS] HAYYHBIMH HCCIICIOBAHUSMU, O3HAKOMIICHHS C METOJIOJIOTMYECKUMU OCHOBAMH H
MPAKTUYECKOTO OCBOCHHMS MPHUEMOB OpraHU3AIMH, IUIAHWPOBAHUS, MPOBEACHHS U 00ECIICUCHUS
Hay4YHO-HCCIIEA0BATEIBCKON U 00pa30BaTEIbHOM JCATEIbHOCTH, O3HAKOMJICHHUS C JIEATEIbHOCTHIO
00pa3oBaTeNIbHBIX, HAYYHO-HUCCIEAOBATEIBCKAUX M IMPOCKTHBIX OpraHU3alMi 10 MIpoduITto
M3y4aeMoOU MporpaMMbl OakajgaBpuaTa; pa3BUTHE Y 00YUaAIOUIUXCS JIMYHOCTHO-TPO(HECCHOHATBHBIX
Ka4yecTB MCCIIeI0BaTEN.

2. B pesynbrare mpOXOKICHHUS MPAKTUKH OOYYalOIIMiics MO MHporpamme OakanaBpuaTa
JOJIKEH:

Ob6naoams crnenyromumu (I1K) komnereHuusmu:

- CIIOCOOHOCTP W TOTOBHOCTH OCYIIECTBIISATh TEXHOJOTHYECKHM TMpolecc B
COOTBETCTBUHU C PETJIAaMEHTOM W HCIIOJIb30BaTh TEXHUYECKUE CPEACTBA IS M3MEPEHHUS OCHOBHBIX
napamMeTpoB TEXHOJOTMYECKOTO MPOIecca, CBOWCTB Chiphs U mpoaykimu (ITK-1);

- TOTOBHOCTh TMPUMEHATh AHAIUTUYECKUE W YHCIEHHBIE METOAbl PEIICHUS
MOCTABJICHHBIX 3a7a4, UCIOJb30BaTh COBpEMEHHbIE WH(OPMAIMOHHBIE TEXHOJIOTHUH, MPOBOAUTH
00paboTky uWHGOpPMALMM C UCHOIB30BAHUEM TMPHUKIAIHBIX MPOTPAMMHBIX CPEICTB cQepsl
npodeccroHanbHo# AestensHocTH ([TK-2);

- TOTOBHOCTh  HCIIOJIb30BaThb ~ HOPMATHUBHBIE  JIOKyMEHTHI 1O  KauyecTBY,
CTaHIapTHU3AIMHN U CepTU(UKAINKI TTPOAYKTOB U W3JEIHM, SIEMEHTHl SJKOHOMUYECKOTO aHaIn3a B
npaktudeckoit aestenbHocTd (1TK-3);

- CIIOCOOHOCTh TMPUHUMATh KOHKPETHBIE TEXHUYECKHE pEeIleHUs Mpu pa3paboTke
TEXHOJIOTMYECKUX TPOIECCOB; BHIOMpPATh TEXHHUYECKHE CPEICTBA M TEXHOJIOTUU C Y4EeTOM
AKOJIOTUYECKUX MocieacTBui ux npumenenus (I1K-4);
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- CIOCOOHOCTh MCHOJB30BATh IMpaBHJa TEXHUKH O€30MaCHOCTH, MPOU3BOIACTBEHHON
CaHUTApUH, [0KapHON 0€30I1aCHOCTU U HOPMbI OXPaHbI TPY/a; U3MEPATH U OLIEHUBATH [1apaMETPhI
IIPOU3BOJICTBEHHOTO MMKpPOKJIMMATa, YpPOBHS 3allbUIGHHOCTH U 3ara3oBaHHOCTH, IOyMa, U
BUOpanuu, ocBerieHHoctu padounx mect (I1K-5);

- CIOCOOHOCTh Halla)KUBATh, HACTPAUBATh M OCYILECTBIIATH MPOBEPKY 00OpYyIOBaHUS
u nporpamMmmHbIx cpencts (I1K-6);

- CIOCcOOHOCTh IIPOBEPSATH TEXHUYECKOE COCTOSIHUE, OpraHU30BbIBATH
npo(UITAKTUYECKHEe OCMOTPBI M TEKYIIUH PEMOHT O0OpyIOBaHHs, TOTOBUTH OOOpYyIOBaHHE K
PEMOHTY ¥ IPUHUMATH 000pyaoBanue u3 pemonra (I1K-7);

- - TOTOBHOCTH K OCBOCHHIO M SKCILTyaTallud BHOBB BBOAUMOTO obopynoBanus (I1K-
8);

- CIOCOOHOCTh ~ AHANM3MPOBATh  TEXHHUYECKYI0  JOKYMEHTAIUIO,  IOJ0HpaTh
o0opyoBaHue, TOTOBUTH 3asBKU Ha MproOpeTeHue u peMoHT odopynoBanus (I1K-9);

- CIIOCOOHOCTh NPOBOAMTH aHAIM3 ChIPbs, MaTEpUANOB M TOTOBOM MPOAYKIUH,
OCYIIECTBIIATH OIIEHKY pe3yibraToB aHanm3a (I1K-10);

- CIIOCOOHOCTh  BBISIBJISITH U yCTPaHSITh OTKJIOHEHHS OT pEeXHUMOB pabOThI
TEXHOJIOTHYECKOTO 000PYI0BaHUS U TTapaMeTPOB TexHoJoruueckoro mporecca (ITK-11);

- CIIOCOOHOCTh ~ IUIAHUPOBAaTh M MPOBOJAUTH  (U3MYECKHME U  XUMHUYECKHE
AKCIEPUMEHTHI, POBOJAUTH 00pabOTKYy UX pe3y/lbTaTOB U OLEHUBATh HMOTPELIHOCTH, BBIIBUTAThH
TUIOTE3bl M YCTAHABIMBATh TPAHULIBI UX NPUMEHEHHs, IPUMEHATh METOAbl MaTeMaTH4eCKOIo
aHaJIM3a U MOJICTUPOBAHUS, TEOPETHUECKOTO U 3KCIIepUMEHTabHOTo nccnenoBanus ([1K-16);

- FOTOBHOCTh  IMPOBOAWTH CTAaHJAPTHBIE U  CEPTU(UKALMOHHBIE  HCIBITAHUA
MaTepHaNioB, U3/ICTHI U TeXHoIorn4Yeckux mnporeccos (I[TK-17);

- TOTOBHOCTH MCIOJIb30BaTh 3HAHHE CBOMCTB XMMHUYECKUX JIEMEHTOB, COETUHEHUH 1
MaTepHaJIOB Ha MX OCHOBE JJIs pelieHus 3a1a4 npodeccuonansHoi nesrensaoctr (ITK-18);

- TOTOBHOCTh HCIOJIb30BaTh 3HAHUS OCHOBHBIX (PU3MYECKHX TEOPUU I pELICHUS
BO3HUKAIOMMX (PU3MUECKUX 3a]a4, CAaMOCTOSITEIbHOTO MPHOOpeTeHus (U3NYEeCKUX 3HAHWUM, IS
MOHUMAaHUs MPUHIUIOB paboThl TPUOOPOB M YCTPOMCTB, B TOM UHKCJE BBIXOJAIIUX 32 MPEIEIb
KOMIICTEHTHOCTH KOHKpeTHOro Hamnpasienus (I1TK-19);

- TFOTOBHOCTh H3Yy4aTh HAay4YHO-TEXHUYECKYI0O HH(QOpPMAIMIO, OTEYECTBEHHBIH W
3apyOeKHBIN OIBIT 10 TemaTuke ucciaeaoBanus (ITK-20)

3namo:

- MOPSIIOK OPraHU3aliy, TUIAHUPOBAHUS, TPOBEJCHUS U 00€CTIEYeHUSI HAYYHO -
HCCIIEIOBATENIbCKUX paboOT € UCHOIb30BAHUEM COBPEMEHHBIX TEXHOJIOTHI

- MOPSIIOK ~ OpraHM3alvy,  I[UIAHUPOBAaHUSA,  MPOBEACHHUA M OOecreyeHus
00pa30BaTeNIbHON JIeATENBHOCTH 10 MPOGUITIO U3ydaeMOi TporpaMMbl OakajaBprara

Ymemn:

— OCYILIECTBIISITH MOUCK, 0OpabOTKY M aHANU3 HAYYHO-TEXHUYECKOW MHGPOpPMAIUH 10
poQuITto0 TPONHICHHON MPAKTUKH, B TOM YHUCIIE C IpUMeHeHueM Internet-Texnonoruii;

— WCIOJIb30BaTh COBPEMEHHBIE MPUOOPHl MU METOAMKH IO MPO(UI0 MpOorpamMMbl
OakanaBpuaTa, OpPraHU30BBIBATH IPOBEIECHUE OHKCIEPUMEHTOB U HCIBITAaHUMA, MPOBOIUTH HUX
00paboTKy U aHAIU3UPOBATH UX PE3YNIbTATHI,

- BBITNOJIHATh Nelarornyeckre (pyHKIMU, TPOBOIUTH MPAKTHUYECKUE U JTaOOpaTOpHbIE
3aHATHUS CO CTYAECHYECKON ayUTOpUel 10 BHIOpAaHHOMY HAIIPABIEHHIO MTOJATOTOBKH.

Braoemy:

- CMOCOOHOCTBIO M TOTOBHOCTBIO K HCCIIE0BATENIBCKOM NEATETLHOCTH MO MPODIITIO
n3yyaeMoi IporpaMMsl OakanaBpuara;

- METOI0JIOTMYECKUMH MOIX0JaMH K OPTaHN3alMH HayqYHO-HCCIIEN0BATEIbCKON 1
00pa3oBaTeNbHON JEATENbHOCTH;

- CMOCOOHOCTBIO Ha MPAKTHUKE UCTOJIb30BaTh YMEHUS U HABBIKU B OpraHU3aluu
Hay4YHO-HMCCIIeI0BATEIbCKUX U MPOEKTHBIX PadoT;

— HaBBIKAMU BBICTYIUICHUH Tiepesl yueOHOM ayTuTOpHEeN.

3. Kpartkoe coneprkanue npakTHKH
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[IpakTHKa MO MOJYYEHHUIO MEPBHYHBIX MPO(PECCHOHATBHBIX YMEHHH M HAaBBHIKOB, B TOM
YHce TEepBUYHBIX YMEHUH W HAaBBIKOB HAay4HO- HCCIIEJOBATEIbCKON AEATEIBHOCTH BKIIIOYAET
3Tarbl 03HAKOMJICHHUS C MPUHLUIAMHM OPTaHW3aIMHM HAYYHBIX HCCIEIOBAaHUN M yuyeOHOU paboThI
(Momynu 1, 2) ¥ 3Tan MPaKTUYECKOIO OCBOEHMS AESITEIBbHOCTH YYEHOIO-HCCIeN0BaTeNs (MOIYlb
3).

Monayns 1. BBemenme — menu ¥ 3aJaud NPAKTUKA MO TOJYYCHHUIO MEPBHYHBIX
npoecCHOHANBHBIX YMEHHI M HAaBBIKOB, B TOM YHCJIE MEPBUYHBIX YMEHUH W HABBHIKOB HAYYHO-
HCCIIEI0BATENIbCKON AesITeabHOCTH. OpraHn3alliOHHO-METOINYECKHE MEPOTIPUSATHS.

Mopyns 2. 3HaKOMCTBO € OpraHu3alyeld Hay4yHO-UCCIIeI0BATEIbCKON U 00pa3oBaTeIbHOM
nearenbHOCTH.  [IpuHOMNbBI, TexHonoruw, ((OPMBI W  METOABl  OpPraHM3alWU  HAYYHO-
HCCIIEIOBATENIbCKONW JEATEIbHOCTH Ha IpUMEpe OpraHu3alui HaydyHOM paboTel Kadeapsl
(mpoGiiemHOM naboparopun, HAaydyHOW Tpynmbl). [IpUHIMIEI, TEXHOJIOTHH, (OPMBI U METOJBI
o0y4eHHUs CTYACHTOB Ha IpUMEpe OpraHu3auu yueOHoi padboTsl kadeapsl.

Monyns 3. BeimosiHeHrne WHIMBHAyalIbHOTO 3a1anust. COop, 00paboTka 1 cucTeMaTH3alus
uHpopmanronHoro wmatepuana. Odopmuenue otueta. JIuyHoe ywactue oOydarouierocs B
BBITIOJTHEHUH HAYYHO-UCCIIEIOBATEILCKONU PabOoThI Kadeaphl.

4. O0beM NpaKTHKU IO MOJYYEHHUIO EPBUYHBIX MPO(ECCHOHAIBHBIX YMEHUI U HaBBIKOB,
B TOM YHCJI€ TIEPBUYHBIX YMEHHI U HABBIKOB HAYYHO- HCCIIEOBATEIILCKON NESITETHHOCTH

Buner yue6HOM paboTh Bcero

3ader. equHUIl | AKageM. 4acoB | ACTPOH. 4acoB
OO6mrast  TPyIOEMKOCTh  JTUCIUIIIMHBI  TIO 30 108 81
yueOHOMY MJIaHy ’
CamocrosrensHas padora (CP): 2,99 107,8 80,85
KoHTakTHas camocTosiTebHas padboTa 0,2 0,15
CamMocTOsATEeTbHOE  BBITIOJTHCHHE — Pa3/IeiioB 2.99 107.8 80,85
JACHHUILINHEI
By uroroBoro KoHTpOJIS: 3a4eT / IK3aMeH 3a4eT C OIlEHKOHU

AHHoOTanua padoyeil nporpammsbl «HayuHo-uccienoBarebckas padora»
(b2.B.02(H))

1 Ienr HUP — dopmupoBanue mnpodeccHoHaIbHBIX KOMIIETEHIMH W TMpHOOpEeTeHHE
HABBIKOB B 00JIACTH META/UTMYECKUX M HEMETAJUTMYECKHX MaTepHalioB U MOKPBITUH MOCPEACTBOM
IUTAHUPOBAHUS U OCYIIECTBIICHUS SKCIIEPUMEHTAIbHON AESITETbHOCTH.

OcHoBHbiMU 3amauamMu  HUP saBnsioTcss npuoOpereHrne HaABBIKOB IUIAHUPOBAHUS U
BBITIOJIHEHUS] HAYYHO-MCCIIEA0BATEIbCKOM paboThl; 00paboTKa, UHTEpHpETalusl U Mpe/ICTaBICHHE
HAy4YHBIX Pe3yJbTaTOB; MOJATOTOBKA K BBIIIOJHEHUIO BBITYCKHOM KBaTU(UKAIMOHHON pabOTHI.

2 B pesynbrate BeimonaHenuss HUP obydaromuiics mo nporpamme 0akanaBpuarta J0JKEH:

Ob6naoams crnenyromumu (I1K) komnereHuusmu:

— CHOCOOHOCTh  IJIAHUPOBAaTH M MPOBOAUTH  (PU3MYECKHME U XUMUYECKHE
AKCIIEPUMEHTBI, MPOBOJUTH 00pa0OTKy WX pPE3yJbTaTOB M OIICHUBATh MOTIPEIIHOCTH, BBIIBUTAThH
THIOTE3bl W YCTAHABIWBATh TPAHMII MX TPUMEHEHHS, MPUMCHATH METOIBl MaTeMaTHYECKOTO
ananu3a u Moenuposanus (ITK-16);

— TOTOBHOCTh  TMPOBOAHWTH  CTAHJIAPTHBIE H
MaTepHaioB, U3/ 1 TeXHomorn4eckux mpoieccos (IMK-17);

— TOTOBHOCTH MCIOJb30BaTh 3HAHHE CBONCTB XMMHUYECKHUX DJIEMEHTOB, COCTUHEHHUH U
MaTepHaioB Ha MX OCHOBE IS pelieHus 3a1a4 npodeccuonansHoi aesrenpaoctu (ITK-18);

— TOTOBHOCTh HCIOJIb30BaTh 3HAHUS OCHOBHBIX (DU3MYECKUX TEOPHH Al pelIeHUs
BOZHHUKAIOMINX (PU3UYECKHUX 3a/1a4, CaMOCTOSITENILHOTO MPUOOpEeTeHUs (U3NYECKUX 3HAHUH, s
MMOHUMAaHUS MPUHIUIOB paboThl MPHOOPOB M YCTPONCTB, B TOM HYHCJE BBIXOSIINX 32 MPEEIbI
komnerenTHocTH (ITK-19);

— TOTOBHOCTh H3Yy4aTh HAay4YHO-TEXHUYECKYI0 HH(POpPMAIHIO,
3apyOeKHBIN OMBIT 1O Tematuke uccienoBanus (I1K-20)

CepTI/I(I)I/IKaLII/IOHHLIC HUCIIbITAaHUA

OTE€YECTBEHHBIH U

133




3nams:

-TIOPSIOK OpraHU3aIuy, INIAHUPOBAHUS U MPOBEICHUS HAYIHO-UCCIEA0BATEIBCKUX PaboT ¢
KCIIOJIb30BAHUEM MOCIEAHUX HAYYHO-TEXHUYECKUX JIOCTUKEHUN B TJaHHOM 00J1acTH;

-TEOPETUYECKUE OCHOBBI CHHTE3a METANIMUYECKUX U HEMETAJUTMYECKUX MAaTepUajoB U
MOKPBITUI NPUMEHSTh 3TH 3HAHUS HA MTPAKTHUKE;

-OCHOBHBIC TPeOOBaHUS K MPECTABICHUIO PE3yIbTATOB IMPOBEICHHOTO HCCIICIOBAHNUS B
BHUJIE HAYYHOI'O OTYETA, CTAThH WJIH JIOKJIA/IA;

Ymemo:

-CaMOCTOSITEJIbHO  BBISIBJIATh TIEPCIICKTUBHBIC HAIMpPaBJICHUS HAYYHBIX HCCIICIOBAHUM,
00OCHOBBIBATh aAKTyalbHOCTh, TEOPETUYECKYI0O H MPAKTUYCCKYI0 3HAYUMOCTH TPOOJIEMBI,
MIPOBOJIUTH IKCIIEPUMEHTAIBHBIC UCCIICOBAHUS, aHATU3UPOBATh U HHTEPIIPETUPOBATH MOJTy4YECHHBIE
pe3ynbTaThl;

-OCYIIECTBIISATh TOUCK, OOpadOTKYy W aHaIM3 HAayYHO-TEXHWYECKOH WH(POpMAIMU 10
PO UITIO BBITIOJHAEMOU pab0ThI, B TOM YUCIIE€ C MPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHl;

-paboTaTh Ha COBPEMEHHBIX MPUOOPAX, OPraHU30BLIBATH IMPOBEJCHHUE SKCICPUMEHTOB U
WCIIBITAHUM, TIPOBOUTH UX 00pabOTKY M aHAIM3UPOBATH PE3yIbTaThI,

Braoemy:

-METOJIOJIOTUE ¥  METOJMKOW MpPOBEACHUS HAyYHBIX MCCIEAOBAaHMI; HABBIKAMU
CaMOCTOSITEIbHOW Hay4YHOU U UCCIIEI0BATENLCKOM PaObOTHI;

-CIIOCOOHOCTBIO  peliaTh TOCTaBJIEHHBIC 3aJaud, WCIOJB3Ysl YMEHHUS W HaBBIKM B
OpraHu3aIui HAyIYHO-MCCIIEIOBATETLCKUX U TEXHOJOTHYECKUX padoT;

-HaBBIKAMH KPUTHYECKOTO aHAJIM3a HAyIHO-TEXHUUECKOU TUTEPaTyphl, pa3pad0TKH 1
hopmyaupoBaHUs COOCTBEHHBIX METOOJOTUYECKUX TTOIX0I0B K PEIICHUIO HAYYHBIX TIPOOIEM.

Mopyns 1. BeimonHeHue u npeIcTaBlIeHUe pe3yIbTaTOB HAYYHBIX UCCIIETOBAHUI

1.1 BeimosiHeHHE HAYYHBIX HCCIICIOBAHMIA.

CocraBnieHue nporpammel uccienoBanus. CTpykTypa M COJIEp>KaHUE OCHOBHBIX Pa3/eiioB
OTuYeTa 0 Hay4HO-UCCIIE0BATeNbCKOM padoTe.

dopmynrpoBaHUe LeNel U 3ajad UCCIIEJOBaHM; COCTaBICHHE aHATMTHYECKOro 0030pa 1o
TeMe HuccaeioBaHus; BbIOOp A(G(GEKTUBHBIX METOJOB M METOJIUK JIOCTIDKEHHUS JKETaeMbIX
pe3ylnbTaTOB UCCIIEIOBAHUS.

[IpoBeneHne COOTBETCTBYIOIIMX 3KCHEPUMEHTOB JUI  IOJY4YEHUS IPAKTUYECKHUX
pe3yNbTaTOB; aHAINU3, UHTEpPIpeTalrs U 0000IIeHHe pe3ylbTaTOB HCCeI0BaHus; GOpMyIUpOBKa
BBIBOJIOB; HAIIUCAHUE OTYETA.

1.2 TloaroToBKa Hay4HOTO AOKJIAJa U MPE3CHTALIUH.

4. O0beM HayIHO-HCCIIEI0BATEIILCKON pabOThI

Bupl yueOHOM paboThI O06bem
B 3aueTHEBIX B akanem. B actpon.
eINHULIaX yacax yacax
OO0mast TPyIOEMKOCTh  JTUCHUILIMHBI IO 3,0 108 81
yueOHOMY IJIaHy
[IpakTHueckue 3aHATHS: 2,0 12 54
CamocrosarenbHas pabora (CP): 1,0 36 27
KoHTtakTHas caMocTosTebHAs paboTa 1,0 0,2 27
CamocTosATenbHOE OCBOCHUE 3HAHUM, YMEHUN 35,8
Y HaBBIKOB 110 nporpamme HUP
Bun uToroBoro KOHTpOJIS: 3a4eT / SK3aMeH 3a4eT ¢ OIEHKOM

AHHOTanuA padoyeil NPporpaMMal
«IIpaKkTHKa 110 MOJIy4eHHI0 IPO(PEeCCHOHAIBLHBIX YMEHUH U ONBITA NPO(eCcCHOHAIBHOMI
aesteabsHocT» (b2.B.03(IT))
1 Ilenb NpakTUKK — MPAKTUYECKOE O3HAKOMIIEHUE U U3y4YEeHHE TPOIIECCOB MPON3BOICTBA
OCHOBHBIX BUJIOB METAJUIMYECKUX U HEMETAITIMYECKUX MATEPHAIIOB, IOKPBITUH, CTPYKTYpHI
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MPEANPUATHI, OCHOBHOTO TEXHOJIOTUYECKOTO 000PYIOBAHMS.

OcHOBHOW 3ajadyell NMPAKTHUKUA MO TOJIYYEHHIO MPO(EeCCHOHAIBHBIX yYMEHHH M OIbITA
npo(ecCHOHATBHON JIGATENIBHOCTH sIBIIsIeTCST  (DOpMUpOBaHUE y OOy4aromuxcs KOMIETCHLHH,
CBSI3aHHBIX C LEJIOCTHBIM NPEACTABICHUEM O TEXHOJOTHUSX IPOU3BOJICTBA METAUIMYECKUX H
HEMETAIUIMYECKUX MaTEPUANIOB, IOKPBITUM, OpraHU3alMe M CTPYKTYpPOU MHPEANPUATHH IO HX
MIPOU3BOJICTBY, CHOCOOHOCTM M TOTOBHOCTH OCYIIECTBIIATh TEXHOJOTHYECKHH Mpolecc B
COOTBETCTBUH C PErJIaMEHTOM M HCIIOJB30BaTh TEXHMUYECKHE CPEJCTBA Uil KOHTPOJS OCHOBHBIX
MapaMeTpoB TEXHOJOTUYECKOTO IPOIIECcca, CBOMCTB CHIPbS U TOTOBOM MPOIYKIMH, PabOTON C
HOPMAaTHBHO-TEXHUYECKOH JTOKYMEHTAITUCH.

2 B pesynpraTe MPOXOXKACHUS MPAKTUKK OOYYArOIIMKCS MO Tporpamme OakanraBpuara
JOJDKEH:

Obaaoams cnenyromumu (I1K) komnereHuusamu:

- CMOCOOHOCTP M TOTOBHOCTH OCYIIECTBJISITH TEXHOJOTHYECKUH Tpolecc B
COOTBETCTBUH C PETIAMEHTOM M HCIIOJIb30BaTh TEXHUYECKUE CPEACTBA Ul M3MEPEHHUS OCHOBHBIX
napamMeTpoB TEXHOJOTMYECKOTO MpoIiecca, CBOMCTB Chipbs u npoaykimu (ITK-1);

- TOTOBHOCTh TNPHMEHATh AHAIUTHYECKHE W  YHCJICHHBIE METOJBI  peIIeHUS
MOCTaBJICHHBIX 3a/1a4, WCIOJb30BaTh COBPEMEHHbIE HH(DOPMAIIOHHBIE TEXHOJOTHH, TPOBOJUTH
00paboTKy uHGOpMalUKU C UCHOJb30BAaHUEM MPHUKIAJHBIX MPOTPAMMHBIX CpEACTB chepbl
npodeccroHanbHoit nesrenpHocTH (1TK-2);

- TOTOBHOCTh  HCIIOJIB30BaTh ~ HOPMATHBHBIE  JOKYMEHTBI 1O  Ka4yecTBY,
CTaHJAPTH3AINHA U CePTU(UKAIUH TPOIYKTOB W M3ICIHI, 3JI€MEHTHl YKOHOMHUYECKOTO aHaIH3a B
npaktudeckoit aestenpaoctu (ITK-3);

- CMOCOOHOCTh TPHHUMATh KOHKPETHBIE TEXHHUYECKHE pEIICHUs IpH pa3paboTke
TEXHOJIOTUYECKAX TMPOIECCOB; BBHIOMPATh TEXHUYECKUE CPEICTBA W TEXHOJOTHH C YYETOM
IKOJIOTMYECKUX TOCeACTBUI ux npumeHenus (I1K-4);

- CIOCOOHOCTh MCHOJb30BATh MPAaBHJIA TEXHUKH O€30MacCHOCTH, MPOU3BOACTBEHHON
CaHWUTApUH, MOKAPHOU 0E30IaCHOCTU U HOPMBI OXPaHbl TPYJIa; U3MEPSATh U OLICHUBATH MapaMeTPhbl
IIPOU3BOJICTBEHHOTO MMKpPOKJIMMATa, YPOBHS 3albUIEHHOCTH M 3ara3oBaHHOCTH, IIyMa, H
BHOpaIuu, ocBenieHHoCcTH padounx mect (TTK-5);

- CNOCcOOHOCTh Halla)kKUBaTh, HACTPAUBATh M OCYILECTBIISITH NIPOBEPKY 000PYLOBaHMS
u rporpammubix cpeacts (ITK-6);

- CIOCOOHOCTh IIPOBEPATh TEXHUYECKOE COCTOSIHHUE, OpraHHU30BBIBATh
NpO(UIAKTUYECKHE OCMOTPBI U TEKYIIUH PEMOHT OOOpyNOBaHHUS, IOTOBUTH OOOpYAOBaHHE K
PEMOHTY M IPUHUMAThL 000pymoBanue u3 pemonra (I1K-7);

- - TOTOBHOCTb K OCBOEHHIO M 3KCIUTyaTallud BHOBb BBOAMMOTro obopynoBanus (I1K-
8);

- CIOCOOHOCTh ~ AHAIM3MPOBATh  TEXHUYECKYI0  JOKYMEHTAalMIo, MOoa0MpaTh
00opymoBaHKe, TOTOBUTD 3asBKH Ha MproOpeTeHue u peMoHT obopynoBanus (ITK-9);

- CIOCOOHOCTh NPOBOJUTH AHAIU3 ChIPbS, MaTepUaAOB M T'OTOBOM MPOJYKIIHH,
OCYIIECTBIIATH OIIEHKY pe3yabTatoB aHanuza (ITK-10);

- CIOCOOHOCTh  BBIABJISITH M YCTPAHATH OTKJIOHEHUS OT PEXKUMOB PAOOTHI
TEXHOJIOTHYECKOr0 000pYIOBaHHs M TAPaMEeTPOB TexHosorndeckoro mnpouecca (I1K-11);

- CIOCOOHOCTh  IJIAHUPOBAaTh U MPOBOAUTH  (U3MYECKHME M XUMHUYECKUe
SKCTIIEPUMEHTHI, MPOBOJUTH 00pabOTKY MX pPE3yNbTaTOB M OLIEHUBATh MOTPEIIHOCTH, BBIABUIATh
TUIOTE3bl W YCTaHABIUBATh TPAHMIBI MX NMPUMEHEHHUs, NPUMEHITh METOJbl MaTeMaTH4YeCKOTO
aHaAJIN3a U MOJICTIMPOBAHUS, TEOPETHUECKOTO U IKCIIepUMEeHTanbHOro uccienosanus (I1K-16);

- TOTOBHOCTb ~ NPOBOJUTH  CTaHJAPTHbIE M  CEPTHU(PUKALMOHHbIE  HCHBITAHUS
MaTepuasoB, U3/CNUil U TexHonorundeckux mpoueccos (ITK-17);

- TOTOBHOCTb MCIIOJIb30BaTh 3HAHUE CBOICTB XUMHUYECKUX IJIEMEHTOB, COETUHEHUN U
MaTepHaoB Ha MX OCHOBE JJIs peleHus 3a1a4 npodeccnonansHoi nesirensHoctH (ITK-18);

- TOTOBHOCTh HCIMOJIb30BaTh 3HAHUS OCHOBHBIX (PU3MUECKUX TEOPUH ISl pelIeHHs
BO3HUKAIOMINX (U3NUYECKUX 3a/1ad, CAMOCTOSITENIbHOTO MPHOOpETeHUs: (PU3NYECKUX 3HAHUM, JUIs
MOHWMAHUS MPUHLIUIIOB PabOThl MPUOOPOB M YCTPOMCTB, B TOM YHUCIIE BBIXOISALIMX 3a MPEAEIbI
KOMIIETEHTHOCTH KOHKpeTHoro HanpasieHus (I[1K-19);
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— TOTOBHOCTh HM3y4YaTh HAYYHO-TEXHUYECKYI0O WH(OpPMAINIO, OTEYSCTBCHHBIH U
3apyOeKHBIN OMBIT 10 TemaTuke uccienoBanus (ITK-20)
3namo:

TEXHOJIOTHYECKHE  MPOLIECCHI, MPUHIUIUAIBHYIO TEXHOJOTUYECKYIO CXEMY MPOU3BOJICTBA
U OCHOBHOE TEXHOJOIMYECKOE O000pYyJOBaHME, MCIOJIb3yEMOE B  IPOU3BOJICTBE
METAJUTMYECKUX U HEMETAITMYECKUX MaTepUaioB, MOKPBITUIA,

OPraHU3aIlMOHHYI0 CTPYKTYPY MNPEAIPUSATHNA 1O MPOU3BOJCTBY METAUIMYECKUX U
HEMETAJUTMYECKUX MAaTepUaIoB, MOKPHITUH;

OCHOBHBIC TPHUHIUIBI, METOABl MW (OPMBI KOHTPOJS TEXHOJOTHMYECKOTO  TIpoIiecca,
HCXOJIHOTO CHIPhSI M KAYeCTBA MPOIYKIIUU;

OCHOBHBIC HOPMATHBHBIC JIOKYMEHTHI 10 CTAHIAPTU3ANHMH W CEPTUPUKANUUA TPOAYKIIUN
NPEANPUITHII TIO TMPOU3BOJICTBY METAUIMUECKUX M HEMETaUIMYEeCKHX MAaTepuasoB,
ITOKPBITU;

MpaBUJia TEXHUKU O€30TIaCHOCTH, SKOJIOTUU U TTPOU3BOJACTBEHHOUN CaHUTApUH,

Ymems:

MPUHUMATh KOHKPETHBIE TEXHUYECKUE PEHICHUS TpH pa3padOTKE TEXHOJIOTHYECKUX
MPOIIECCOB, BBIOMPATh TEXHUYECKUE CPEJCTBA M TEXHOJOTHU C YYETOM SKOJOTHUYECKUX
MOCJIEICTBUIN UX IPUMEHEHNS;

WCIIOJIb30BaTh HOPMATHBHBIC JOKYMEHTHI M0 Ka4yeCTBY, CTaHIAPTH3ALMH U CEepTUDUKAIIUN
MPOJAYKTOB M M3JIEIIHM, SJIEMEHTHI JKOHOMHYECKOTO aHaIN3a B IPAKTUUECKOMN JEATEIHHOCTH
Braoems:

CIIOCOOHOCTBIO BBISBJISITH M YCTPAHATH OTKJIOHEHUS OT PEKUMOB PA0OTHI TEXHOJOTHYECKOTO
000py/I0BaHUs U TapaMETPOB TEXHOJIOTMUECKOTO IIPOIECcCa;

CIOCOOHOCTBIO W TOTOBHOCTBIO  OCYIIECTBIISAITh  TEXHOJOTHYECKHH  Tpolecc B
COOTBETCTBUU C PErilaMEHTOM.

3. Kpartkoe copepxkaHue mpakTUKHA
Monaynb 1. O3HaKOMIIEHHE C TEXHOJOTHEW MPOU3BOACTBA M CTPYKTYPOU MPEANPHUSATHS

10 MPOU3BOJICTBY METAUINYECKUX U HEMETAINTMYECKUX MaTepHaJIOB, TOKPHITUN

OO6mrast xapakTepucTuka mnpeanpusaTus. HomeHkimarypa u  00bEMBI  BBITYCKaeMOU
MpoayKIMU. Meroa mpou3BoAcTBa. I[IpuHIMNMAIbHAs TEXHOJOTMYECKas cXema IPOU3BOJICTBA
nponykuuud. CTpyKTypa NpeanpusiThs, OCHOBHBIE IPOM3BOJCTBEHHbIE II€Xa W OTICJICHUS.
XapaKkTepucTUKH OCHOBHOTO 000OpYI0BaHUSI.

Monynsb 2. I3yueHne OCHOBHBIX TEXHOJIOTHMUYECKUX MPOIIECCOB, TAPAMETPOB U METO/IOB UX
pErylIupoBaHUS Ha KOHKPETHOM TMPEANPHUSATHH IO MPOU3BOJACTBY METAIMYECKUX U
HEMETATHYECKUX MaTepUalioB, MOKPHITHI. BrinonHeHne NHAUBUTya IbHOTO 33/1aHUA.

OcHOBHBIE NPOU3BOJCTBEHHBIE MPOLECCHl B COOTBETCTBUU C TEXHOJOTHYECKOW CXEMOM
npennpusaTus. OCHOBHBIE MapaMeTphbl TPOU3BOICTBEHHBIX MPOLIECCOB U PAOOTHI TEXHOJIOTHYECKOTO
obopynoBaHusa. MeToJpl KOHTPOJISL W YIPaBICHHUsS] TEXHOJIOTHYECKUMHU Tmporeccamu. KoHTpoib
KayecTBa rOTOBOM MPOAYKIUH.

BrinosiHeHue MHIMBUYAIBHOTO 3a/1aHUS.

Monayns 3. Cucremarusanus MaTepuana, oAroToBKa oT4eTa.

OO6o0menre M cucTeMaTH3alys JaHHBIX IO CTPYKType, TEXHOJIOTMH MPOU3BOJICTBA,
MPUMEHSIEMOMY OOOpPYIOBAaHUIO, BBIMYCKaeMOU MNpEANpUATHEM MPOIYKIHH, METOAaM H (dopMmMam
KOHTpoJs mponaykuuu. [louck u c6op HepocTarommx MaHHBIX. [loAroToBka U HamMcaHue OTYETA.
[ToaroroBka u HanKMCaHWe OTYETA MO BHITIOJHEHUIO MHAUBUYaIbHOTO 3a/1aHHUS.

4 OObeM TMpakTUKA TO TOJYYEHUI0 MPOPECCUOHANBHBIX YMEHHH U  OIbITa
npodeccuoHaNbHON 1eATeTbHOCTH

Bunsl yueOHOM paboTh Bceero
3auer. equHULl | AKaJeM. 4acoB | ACTPOH. 4acoB
OOmass TPyAOEMKOCTh  JWCIMIUIUHBI  TIO 81
3,0 108
yueOHOMY TUIaHY
CamocrosarensHas pabora (CP): 2,99 107,8 80,85

136




KonTakTHas camocTosiTenbHast pabora 0,2 0,15

CaMocCTOATEeTbHOE  BBITIOJNIHEHUE  Pa3JieioB 80,85
2,99 107,8

JMCHUILTHHBI

By TOroBOro KOHTPOJISL: 3a4eT / IK3aMeH 3aueT ¢ OLEHKON

AHHOTanuA padoyeil NPorpaMMsl
«[Ipexaumnomuas npaktuka» (b2.B.04(11x))

1. Ilenb mpakTUKU — BBIOJHEHUE BBITYCKHONW KBAIU(UKALIMOHHON pabOTHI.

OcHOBHOI 3a7a4ell MPEJIUIUIOMHON MPAKTUKH SBIISIETCS OKOHYATENbHOE (POPMUPOBAHUE Y
obOyuatomuxcs mnpodeccnonanbHbix komnereHmmid (1K), cBs3aHHBIX ¢ METOJIOJIOTUICCKUMU
OCHOBAaMHM M TIPAKTHYECKOTO OCBOCHHUS NMPUEMOB OpraHU3alMH, IUIAHUPOBAHHSA, IMPOBEACHUS U
o0ecrieyeHnsT HAayYHO-UCCIIEIOBATEIBCKOW M 00pa3oBaTEeNbHON JESATEIbHOCTH, O3HAKOMIICHUS C
JEeATeTbHOCThIO 00pa30BaTEIbHBIX, HAYYHO-HCCIEIOBATEIBCKUX M TPOEKTHBIX OPraHU3alHid Mo
npowIr0 W3y4aeMoil TporpaMMbl OakanaBpuara; pa3BHTHE Y OOYYarOIUXCS JHMYHOCTHO-
po(hecCHOHATBFHBIX Ka4eCTB UCCIIET0BATEIIS.

2. B pesynpraTe NMPOXOXKACHUS TPAKTUKU OOYYaIOLIUIiCS IO IMporpamMme OakalaBpHara
JIOJIKEH:

Obnadams cnenyronumu (I1K) komnereHmsMu:

- CMOCOOHOCTP ¥ TOTOBHOCTh  OCYIIECTBJIATH TEXHOJOTHYECKHI Tporecc B
COOTBETCTBUU C PETIIAMEHTOM M HCIIOJIb30BaTh TEXHUYECKUE CPEICTBA IS U3MEPEHUSI OCHOBHBIX
napamMeTpoB TEXHOJOTMYECKOTO MpoIiecca, CBOUCTB chiphs U npoaykimu (ITK-1);

- TOTOBHOCTh TNPHUMEHATh AHAJUTHYECKHE W YHCICHHBIE METOIBI  PEIICHHS
MOCTaBJICHHBIX 3a/1a4, WCIIOJIb30BaTh COBPEMEHHBIE HH()OPMAIMOHHBIE TEXHOJIOTHH, MPOBOJIUTH
00paboTKy uHGOpPMalMKd C MCHOJIb30BAaHUEM MPHUKIAIHBIX TPOTPAMMHBIX CPEICTB CQepsl
npodeccronansHo aestensHoct (IIK-2);

- TOTOBHOCTb ~ HCIMOJIb30BaTh ~ HOPMATHBHBIE  JOKYMEHTbl IO  KadecTBY,
CTaHJAPTU3ALMU U CepTU(UKALMY MPOTYKTOB U M3JEIUH, 3JEMEHThl SKOHOMHUYECKOrO aHaINu3a B
npaktuyeckoit aestenpaoctd (ITK-3);

- CIOCOOHOCTh IPHUHUMATh KOHKPETHbIE TEXHHYECKHE pEIIeHHs Ipu pa3padoTke
TEXHOJIOTUYECKUX MPOLECCOB; BBIOMpPATh TEXHUUYECKUE CPEICTBA U TEXHOJOTMU C YYETOM
HKOJIOTHYECKUX mmocieacTBui ux npumenenus (ITK-4);

- CIOCOOHOCTh HCHOJB30BaTh MpaBHJa TEXHUKU O€30MACHOCTH, IPOM3BOJCTBEHHOM
CaHWUTApUH, MOXKAPHOHU 0E30MACHOCTU U HOPMBI OXPAHBI TPYa; U3MEPSTh U OLIEHUBATh MapaMeTpbl
IIPOU3BO/ICTBEHHOIO MUKPOK/IMMATa, YPOBHsI 3allbUIEHHOCTH U 3ara30BaHHOCTH, IIyMa, U BUOpaIK
(IIK-5);

- CrocOOHOCTh Halla)kKUBaTh, HACTPAUBaTh U OCYILECTBIIATH IIPOBEPKY 00OpYyAOBaHUS
u rporpammubix cpeacts (ITK-6);

- CIOCOOHOCTh POBEPATH TEXHUYECKOE COCTOSIHUE, OpraHU30BBIBATh
Npo(UIAKTUYECKHE OCMOTPbl M TEKYIIMH PEMOHT OO0OpYAOBaHUS, I'OTOBUTh 00OpYyIOBaHHE K
PEMOHTY M MPUHUMATH 000pyaoBaHue u3 pemonra (I1K-7);

- - TOTOBHOCTb K OCBOEHHIO U SKCIUTyaTallud BHOBb BBOJAUMOTo obopynoBanus (I1K-
8);

- CMOCOOHOCTh ~ AHAIM3MPOBATh  TEXHUYECKYI0  JOKYMEHTAIMIo,  [O0J0MpaTh
o0opyIoBaHUe, TOTOBUTH 3asIBKH Ha MpHoOpeTeHre U peMoHT obopynoBanus (ITK-9);

- CMOCOOHOCTh MPOBOJUTH AHAIU3 ChIPbs, MaTepHaAOB M TOTOBOM MPOJYKIIHUH,
OCYILECTBIISATh OLIEHKY pe3yabraToB ananusa (I1K-10);

- CIOCOOHOCTh  BBISBJIATH M YCTPAHATh OTKJIOHEHHS OT PEXUMOB PabOTHI
TEXHOJIOTHYECKOr0 000pYI0BaHUs M TAPAMETPOB TexHoornyeckoro mnpoiecca (ITK-11);

- CMOCOOHOCTh  IJIAHUPOBAaTH W MPOBOAUTH  (U3WYECKHUE U XUMHYECKUE
HKCIIEPUMEHTHI, NMPOBOJUTH 00pabOTKYy MX pe3yJlbTaTOB U OIICHMBATh MOTPEIIHOCTH, BBIIBUTaTh
TUIOTE3bl W YCTaHABIUBATh TPAHMIBI UX TNPUMEHEHUs, MPUMEHSATh METOJbl MaTeMaTUYECKOIO
ananmu3a u MoenupoBanus (I[1K-16);
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- TOTOBHOCTh  MPOBOAWTH CTAHJAPTHBIE U  CEPTU(UKANMOHHBIC  HCIBITAHUS
MaTepHalioB, U3JICTIHA 1 TexXHoornyeckux mnpoueccos (I[1K-17);

- TOTOBHOCTH MCIOJIb30BaTh 3HAHUE CBOMCTB XMUMHUYECKUX AJIEMEHTOB, COCAMHEHUH U
MaTepHAJIOB Ha X OCHOBE JUIs PEIICHUs 3a1a4 npodeccruoHanbHo aestenbHoctu (ITK-18);

- TOTOBHOCTh HCIOJIb30BaTh 3HAHUS OCHOBHBIX (PM3MUECKUX TEOPUU ISl PEIICHHS
BO3HUKAIOMINX (DU3NYECKUX 3aJad, CAMOCTOSTENILHOTO NMPHOOpeTeHuss (PU3MYECKUX 3HAHUH, IS
MOHMMAHUS MPUHLIUIOB PabOThl MPUOOPOB M YCTPOMCTB, B TOM YHCIIE BBIXOAALIUX 32 MPEACIBI
komnerenTHocTH (ITK-19);

- TOTOBHOCTh H3y4aTh HAyYHO-TEXHHUYECKYI0 HH(OPMAIMIO, OTEYECTBEHHBIH W
3apyOeKHBIN ONBIT 10 TemaTrke uccaenosanus (I1K-20)

3uams:

- MOAXOABl K OpraHM3allid  CAMOCTOSITENIFHOW M KOJUIGKTMBHOW — HAay4HO-
HCCIIEI0BATENIbCKON pabOThI;

- MIPUHIIUITBI OPTaHU3AIUH TTPOBECHHUS SKCTICPUMEHTOB M UCITBITAHUN;

- MPUHIIUIBI ¥ CTIOCOOBI 3alIUThl 00BEKTOB MHTEIIEKTYaJIbHONH COOCTBEHHOCTHU U
KOMMEPITHATU3AIIH [TPaB HAa 00BEKTHI MHTEIUIEKTYaTbHONH COOCTBEHHOCTH.

Ymemo:

- BBITIOJTHATE TIOMCK, 00paOOTKY, aHAJIM3 W CHCTEMATH3aIllMI0 HAYYHO-TEXHUYECKOMH
nHGOpMAINY, OCYIIECTBISITH BHIOOp METOJAWK W CpPEACTB pEHICHHs 3a7ad, IOCTaBICHHBIX
MIPOrpaMMOM ITPaKTUKH;

- -BBITIOJTHATH 00pa0OTKY M aHAJIN3 PE3YNIbTATOB SKCIIEPUMEHTOB M UCTIHITAHUH;

- -aHAJIM3UPOBaTh BO3HUKAWOIIME B HAayYHO-HCCIEAOBATEIbCKON JESITENbHOCTH
3aTpyJHEHHS U CIOCOOCTBOBATh UX Pa3pEIICHHUIO.

Bnaoemy:

- npruemMamu pa3paboTKHU IUIAHOB U MPOTPaMM MPOBEICHUS HAyYHBIX HCCIeI0BaHUH,
TEXHUYECKUX pa3pabOTOK, 3alaHUN JIJIsl HCTIOJTHUTEIICH

3. Kpatkoe copepxkanue npakTUKHA

[IpennumioMHass MpakTHKa BKIIOYAeT dSTalbl O3HAKOMJIEHHS C  IPUHLUNAMU
OpraHU3aIlii HAYYHBIX HUCCIEAOBAaHUN M yueOHOUH paboThl (MOaynau 1, 2) W 3Tam MpakTHYECKOTO
OCBOEHUS JESITENbHOCTH yUYEeHOTO-HCcaea0BaTest (MOAYIb 3).

Monyns 1. BBenenue.

Henrn wu 3agaud  OpeyIMIUIOMHONM  MpakTuku. OpraHu3aldoHHO-METOINYECKHe
MEpPOTIPHUSATHSL.

Monaynp 2. 3HAaKOMCTBO €  OpraHu3alMell  HAay4dHO-UCCIEIOBATEILCKOW U
00pa30BaTeNIbHON J1eATEIbHOCTH.

[IpuHIMMBI, TEXHOIOTUU, POPMBI U METOJbl OPraHU3AlMU HAYYHO-HCCIEA0BATEIHCKOM
NeSITeIbHOCTH Ha MpUMEpe OpraHu3aluy HaydyHOU paboTel Kadeapsl (mpobaeMHON 1abopaTopuu,
HayyHOU rpynmnsl). [IpuHIUnBL, TeXHOIOTUH, GOPMBI U METOJIBI 00yUEHUSI CTYJCHTOB Ha IMpUMepe
opranu3ainuu yueOHoi paboTsl kKadeapsl.

Monaynb 3. BeinonHeHne UHAWBUIyaTbHOTO 33aHUS.

COop, obOpaboTka W cucTeMarusanus HHPopManuoHHOTO Marepuana. OdopmiieHue
otueta. JInuHoe ywyacTHe OOydYaromierocss B BBHINOJHEHHH HAyYHO-HCCIEAOBATEIbCKON pabOThI
Kadeapsl.

4. O6beM NpeTMINIOMHON TPAKTUKH

Bunsl yueOHOM paboThI Bceero
3auer. equHuI] | AkageMm. 4acoB | AKaJeM. 4acoB

OOmast  TPyAOEMKOCTb  JUCLUIUIUHBI  I10 90 324 243
yueOHOMY IUIaHy ’
CamocrosarensHas pabora (CP): 8,99 323,8 242,85
KoHnrakTHas camocrosiTenbHas paboTa 0,2 0,15
CaMmocTosATENTbHOE  BBINIOJIHEHHE  Pa3/elioB 8,99 323,8 242.85
JIACLIMILTUHEI
By uTOroBoro KOHTpOJIS: 3a4eT / IK3aMeH 3a4eT ¢ OIEHKOM
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AHHOTanuA padoyeil NPporpaMMsl
«3ammTa BBINYCKHON KBaIu(puKanuoHHoi padore» (b3.5.01)

1. Hemp THMA —sBnsercss OOBEKTHBHAS OLEGHKA YpPOBHA C(HOPMHUPOBAHHOCTH
OOLIEKYIBTYPHBIX, OOMIETPOPECCHOHANBHBIX M MPOGECCHOHATBHBIX KOMIICTCHIIUN BBITYCKHUKA
YHHUBEPCUTETA, €r0 TOTOBHOCTH K BBITIOTHEHUIO MPO(PECCHOHANBHBIX 33/1a4.

3ajaul  TrOCylapCTBEHHOW WTOTOBOM aTTecTalud — YCTAHOBJEHUE COOTBETCTBUS
COJIepKaHUs, YPOBHSA U KadeCcTBa MOJATOTOBKH BhITycKHHKA TpeboBanusM OI'OC BO; moTuBanus
BBIMTYCKHUKOB Ha JaJIbHEHIIee TMOBBIIICHUE YPOBHS KOMIIETEHTHOCTH B H30paHHOW cdepe
npo(hecCHOHATFHON JAEATEIEHOCTH Ha OCHOBE YIIyOJICHUS U PACIIMPEHUS MOJYYCHHBIX 3HAHUNA U
HaBBIKOB IIyTEM IPOJOJDKEHUS [I03HABATEIBHOM JEATENIbHOCTH B c(epe NpaKkTUYECKOTo
IIPUMEHEHHUSI 3HAHUM U KOMIIETCHLIUH.

2. B pesynbrate npoxoxaeHus [ MA obyuaromuiics mo mporpamme OakanaBprara JOJDKEH:

Obaaoams cnenyromumu (OK, OIIK, I1K) komnereHiusmu:

-CIIOCOOHOCTh ~ HCIIOJIB30BATh OCHOBBI  (punocockux 3HaHUM uig  GopMHUpOBaHUS
MupoBo33pendeckoit nozurmn(OK-1)

-CIIOCOOHOCTh AHAIIM3UPOBAaTh OCHOBHBIE JTalbl U 3aKOHOMEPHOCTU MCTOPHUYECKOTO
pa3BuTHs o0IIecTBa I POPMUPOBAHUS rpakaaHckon mo3uimu (OK-2)

-CIIOCOOHOCTh HUCIOJIb30BaTh OCHOBBI AKOHOMHUYECKHMX 3HAaHUH B pazIUYHBIX cdepax
xusHenesTensHoctu(OK-3)

-CIIOCOOHOCTh ~ MCHOJIB30BaTh OCHOBBI MPABOBBIX 3HAHMM B Ppa3MYHBIX cdepax
nestenpHOCTH(OK-4)

-CIIOCOOHOCTh K KOMMYHHKAIlMM B YCTHOM W IHUCBbMEHHOW QopMax Ha pYycCKOM H
WHOCTPAaHHOM  fI3bIKaX JJIs  peumeHus 3afad  MEXIUYHOCTHOIO U MEXKKYJIbTYpPHOTO
B3anmoaeiicTBus(OK-5)

-ClIOCOOHOCTh padoTaTh B  KOJUIEKTHBE, TOJIEPAHTHO BOCIPHUHUMATH COLUAJbHBIE,
ATHHYECKHE, KOH(PECCHOHATBHBIE U KYIbTypHBIEe pasnnuns(OK-6)

-CIIOCOOHOCTH K caMOOpraHu3anuu u camooopaszoBanuio(OK-7)

-CIIOCOOHOCTh HMCHOJIb30BAaTh METOABl U HMHCTPYMEHTBHI (U3UYECKOM KYJIbTYphl JUIf
obecreueHHs OJHOICHHON COMaIbHOM 1 ipodeccuonanbHoi aesreapHocTr(OK-8)

-CIIOCOOHOCTh HCIOJb30BaTh MPHUEMbl OKa3aHUS MEPBOM IMOMOIIM, METOAbl 3alllUThl B
YCIOBHSX upe3BbluaiiHbiX curyaruii(OK-9)

-CIIOCOOHOCTh M TOTOBHOCTH HCIIOJb30BaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX
JTMCUUIUIAH B podeccronanbhoi aesreapaoctu (OTTK-1)

-TOTOBHOCTh HCIIOJIb30BaTh 3HAHMSI O COBPEMEHHOW (DU3MYECKON KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHMHM BELIeCTBAa JJs  TOHHUMaHUs
OKpY’KaroIero Mupa u sieiieauii npupoasi(OITK-2)

-TOTOBHOCTh HCIIOJIb30BAaTh 3HAHUS O CTPOEHUU BEUIECTBA, MPUPOJIE XUMHUYECKON CBSI3U B
Pa3IMYHBIX KJIacCaX XUMHUYECKUX COCIMHEHUN ISl TOHUMAaHUs CBOWCTB MaTepUAIOB U MEXaHU3Ma
XAMHYECKHX MPOIECCOB, MPOTEKAOIIMX B OKpyxaromieM mupe(OITK-3)

-BJIaJICHUE TIOHUMAHUEM CYIIHOCTU M 3HaueHus MHGOpMalMu B Pa3BUTUU COBPEMEHHOTO
nH(OPMALMOHHOTO OOIIECTBA, OCO3HAHMSI OMACHOCTH M YTPO3bl, BO3HUKAIOIIUX B 3TOM IpolIiecce,
CIOCOOHOCTh COOJIOAaTh OCHOBHBIE TpeOOBaHUS MH(OPMAIMOHHON 0€30MacHOCTH, B TOM YHCIE
3aIUThl TocyaapcTBenHoi TaiHbI(OITK-4)

-BJIaZIcTh OCHOBHBIMM METOJaMH, CHOCOOaMH M CpEeACTBAMHU IOJIy4EeHHUs, XpaHEHHs,
nepepaboTKU MH(POPMALMU, HaBBIKAMU PabOTBl C KOMIIBIOTEPOM KaK CpEICTBOM YIPABICHHS
urpopmarueii(OI1K-5)

-BJIaJIETh OCHOBHBIMH METOJAMH 3allUThl ITPOU3BOJICTBEHHOIO MEPCOHANA U HACEJIEHUS OT
BO3MOKHBIX MOCJIEICTBUI aBapuii, katacTpod, cruxuitabix OexctBuii(OI1K-6)

-CIIOCOOHOCTh M TOTOBHOCTH OCYIIECTBIIATH TEXHOJOTMYECKHH MPOILIECC B COOTBETCTBHHU C
pErIaMEHTOM M MCIOJIb30BaTh TEXHUYECKHE CpPEACTBA A HM3MEPEHUS OCHOBHBIX IapaMETPOB
TEXHOJIOTUYECKOTO TIpoIecca, CBOMCTB chIpbst U npoaykiuu (I1K-1);
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-TOTOBHOCTh NPUMEHSTHh AHAIUTUYECKUE W YHMCICHHBIE METOJbl PEIICHUS MOCTAaBICHHBIX
3aja4d, MCIOJIb30BaTh COBPEMEHHbIE HWH(POPMALMOHHBIE TEXHOJOTHH, MPOBOIAUTH OO0PabOTKY
nHGOpPMAIUU C UCTIOIb30BAHUEM MPUKIIAJHBIX MPOrPAMMHBIX CPEACTB cepbl podecCunoHaTbHON
nesrenpHocTH (ITK-2);

-TOTOBHOCTh HCIIOJIb30BAaTh HOPMATHBHBIC JOKYMEHTHI IO KadeCcTBY, CTaHIApTH3ALUH U
CepTHU(HKAINN TPOIYKTOB M W3ICTHH, 3JIEMEHThl AKOHOMHMYECKOTO aHajh3a B IPAKTHUYECKOU
nesitensaocTH (I1K-3);

-CIIOCOOHOCTh ~NMPUHUMATh KOHKPETHBIE TEXHHUYECKHE pEHICHHs Mpu  pa3paboTKe
TEXHOJIOTUYECKAX IMPOIECCOB; BBHIOMpATh TEXHUYECKHUE CPEICTBA W TEXHOJOTHH C YYETOM
IKOJIOTMYECKUX TocieACTBHI ux npumeHenus (I[1K-4);

-CIIOCOOHOCTh ~ HICTIOJIB30BaTh NpaBWJIa TEXHUKH O€30TacHOCTH, MPOU3BOJCTBEHHOM
CaHWTApUH, MOKAPHOU OE30TTaCHOCTH U HOPMBI OXPAHbI TPY/A; U3MEPATh U OLICHUBATh MapaMeTPh
MIPOU3BOICTBEHHOTO MUKPOKJIMMATa, YPOBHSI 3aIBUICHHOCTH | 3ara30BaHHOCTH, IIIyMa, ¥ BUOpanuu
(IIK-5);

-CIIOCOOHOCTh HaJaXMBaTh, HACTPAWBAaTh M OCYIIECTBIATH MPOBEPKY OOOPYHOBaHHS H
nporpammubix cpeacts (ITK-6);

-CIIOCOOHOCTh TPOBEPITh TEXHUYECKOE COCTOSHHE, OPTaHW30BBIBATH MPOQPHUIAKTHICCKUE
OCMOTpBI M TEKYIIHH PEMOHT O0OpPYIOBaHHs, TOTOBUTH 00OPYAOBaHHE K PEMOHTY M NMPHUHUMATh
obopynoBanue u3 pemonTta (ITK-7);

-TOTOBHOCThH K OCBOCHHUIO M IKCILTyaTal[ii BHOBb BBOIMMOTO 000opynoBanus (I1K-8);

-CIIOCOOHOCTh AHATU3UPOBATH TEXHUYECKYIO JOKYMEHTallMIo, MoAOUpaTh 000pynoBaHUE,
TOTOBUTB 3asBKH Ha MpHOOpeTeHne u peMoHT obopynoBanus (I1K-9);

-CIIOCOOHOCTh ~ TMPOBOAWTH AHAIW3 CHIPhS, MaTEPUAIOB W TOTOBOM  MPOIYKIIWH,
OCYIIECTBIIATH OIICHKY pe3ynbraToB aHanm3a (ITK-10);

-CIIOCOOHOCTP BBISIBIISITH U YCTPAHATH OTKIOHEHHS OT PEKUMOB PaOOTHI TEXHOJIOTHYECKOTO
000pyI0BaHUS U IMapaMeTPOB TexHosorndeckoro mporecca (ITK-11);

-CIIOCOOHOCTh TJIAHUPOBATh M TMPOBOJUTH (PU3MUYECKHE U XUMHUYECKHE HKCIEPUMEHTHI,
MPOBOJUTH 00pabOTKY HMX pE3yIbTaTOB M OIEHUBATh MOTPEUIHOCTH, BBIIBUraTh TUIOTE3bl U
YCTaHaBIMBATh TPAHULIBI UX MPUMEHEHMs, MPUMEHSITh METOJbl MaTeMaTH4YeCKOro aHaiu3a |
moaenupoBanus (ITK-16);

-TOTOBHOCTh MPOBOJUTH CTaHAAPTHBbIE U CEPTU(UKAIMOHHBIE MCIBITAHUS MAaTEepHAJIOB,
U3JCTUI ¥ TexHoJoruueckux npoieccos (ITK-17);

-TOTOBHOCTh HCIIOJIb30BaTh 3HAHHE CBOWCTB XHMHUYECKHUX DJIEMEHTOB, COCAWHEHUN U
MaTepUaJIOB Ha MX OCHOBE JJIs pellieHus 3a1a4 npodeccuonanpHoi nesrenbaoctr (ITK-18);

-TOTOBHOCTh HCIOJIB30BaTh 3HAHUS OCHOBHBIX (DU3MUECKUX TEOPHM HJIs peuieHus
BOZHUKAIOMIMNX (PU3UUECKUX 333y, CAMOCTOSITEIILHOTO MPHOOpeTeHUs: (PU3NYECKUX 3HAHWM, s
MMOHUMAaHUs MPUHIUIOB paboThl IPUOOPOB M YCTPOMCTB, B TOM UHKCJE BBIXOJAIIMX 32 MPEICIb
komnerentHocTH (ITK-19);

-TOTOBHOCTh M3y4aTh HAYYHO-TEXHUYECKYIO0 MH(GOPMAIMIO, OTEYECTBEHHBIN U 3apyOeKHbII
OmBIT 110 TeMaTuke ucciaenoBanus (ITK-20)

3namo:

-MIOPSA0OK OpraHu3aluy, INIAHUPOBAHUS U MPOBEACHUS HAyYHO-HCCIEA0BATEIbCKUX PaboT C
MCI0JIb30BAHMEM MOCIEAHUX HAYYHO-TEXHUYECKUX JOCTHKEHUI B TaHHOW 0011acTH;

-(U3UKO-XMMUYECKHE OCHOBBI CHHTE3a METANTNUYECKUX 1 HEMETAJUIMYECKUX MaTepHaJioB U
IIPUMEHSATH 3TH 3HAHUS HA IPAKTUKE;

-OCHOBHbIE TPeOOBaHUS K MPE/ICTABICHUIO PE3yIbTaTOB IPOBEIEHHOIO HCCIIEeI0OBaHNS B
BH/JIE HAYYHOI'O OTYETa, CTaThH WM JOKJIA/a;

Ymemn:

-CaMOCTOSITENIbHO ~BBIABIIATH IE€PCIIEKTUBHBIE HAINpPaBJICHUS HAy4YHBIX HCCIEIO0BaHUM,
00OCHOBBIBAaTh aKTYyaJbHOCTb, TEOPETHYECKYI0 M MPAKTHYECKYI0 3HAYUMOCTb MpPOOIEeMBI,
MIPOBOJIUTH SKCIIEPUMEHTAIIbHBIE UCCIEIOBAHNUS, aHATM3UPOBATh U HHTEPIIPETUPOBATH MOJTyYEHHbIE
pe3ysbTaThl;

-OCYIIECTBIIATh MOUCK, OOpabOTKY M aHaJIM3 HAyYHO-TEXHUYECKOH HMH(popMaluu MO TeMe
BBITNOJIHAEMON pabOThI, B TOM YHUCIIE C TPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHH;
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-paboTaTh Ha COBPEMEHHBIX MPUOOPaxX, OPraHU30BBIBATH IPOBEICHIE SKCIICPUMEHTOB U
UCTIBITAaHUM, IPOBOAUTH UX 00OPaOOTKY U aHAJTH3UPOBATh PE3YJIbTATHI;

Braoems:

-METOJIOJIOTUE W  METOJMKOW IPOBEINCHUS HAy4YHBIX HCCICAOBAHUM; HaBbIKAMHU
CaMOCTOSITEIIbHOW HAY4YHOH U UCCIIEI0BATEIbCKON pabOTHI;

-HaBBIKAMH DPA0OTHI B KOJUICKTHBE, IUIAHHPOBATH M OPraHU30BBIBATH KOJIJICKTHBHBIC
Hay4yHbl€ MHCCJIENIOBAaHUS; OBJIAJEBATh COBPEMEHHBIMM METOJAMU HCCIIEIOBAaHUS M aHalIu3a
MIOCTaBJICHHBIX MPOOJIEM;

-CIIOCOOHOCTBIO ~pemaTh IOCTaBJICHHBIC 3aJadd, WCIOJb3ysd YMEHHS M HABBIKH B
OpraHM3alii Hay4HO-UCCIEA0BATEIbCKUX U TEXHOJIOTHUECKUX paboT.

3. Kpartkoe conepxanne MMA

l'ocynapctBennast uroroBas aTrTecTauus OakajlaBpoB —  3allldTa  BBITYCKHOM
KBaJTM(UKAIIMOHHON pabOTHl IPOBOJUTCS TOCYIaPCTBEHHOM dK3aMeHamoHHOH komuccuei (I'9K).

KoHnTpons 3Hanuii oOyvarommuxcs, noixydeHHbIX npu ocBoeHuu OOII, ocymecTBisiercs
nyreM nposeneHus 3aumtsl BKP u npucBoenns kBanupukanun «dakagaBpy».

3amura BKP sBnsercs o00s3aTenbHOM MpouEeaypoil HMTOrOBOM TOCyAapCTBEHHOM
aTTecTallu CTYJEHTOB BBICUIMX y4EOHBIX 3aBEACHHI, 3aBeplIaOIUX 00yuyeHHE MO HalpaBICHHUIO
MOATOTOBKM OakayiaBpuaTta. OHA MPOBOAMTCS MyOJMYHO Ha OTKpbITOM 3acenanuu ['OK cormacHo
YTBEPKICHHOMY JIEKaHaTOM rpaguky, Ha KOTOPOM MOTYT IIPUCYTCTBOBATh BCE JKENAIOIIKE.

Martepuaisl, IpeacTaBiIsieMble K 3alUTe:

-BBIITYCKHAs KBaTU(UKalMOHHAs padoTa (MOsSCHUTENIbHAS 3alHCKa);

-3ajadre Ha BeinmogHeHne BKP;

-0T3bIB pykoBoautens BKP;

-peniensust Ha BKP;

-npe3eHTanus (pa31aTouHbIi MaTepua), MoANMCaHHas PyKOBOIUTENIEM;

-IOKJIaJ.

B 3amaun I'OK BXOJsT BBISIBJICHHE MOATOTOBJICHHOCTH CTYACHTA K MPOGECCHOHATBHOU
JESTEIIbHOCTH U IPUHATHE PEIIEHUS O BO3MOKHOCTH BBIJAYU €MY AUILIOMA.

Pemenne o mNpuUCYXIEHMM BBITYCKHUKY KBadu(uKanuu OakalaBpa NPUHUMAETCS Ha
3acemanun ['OK mpocTbIM OOJIBIIMHCTBOM HPHU OTKPHITOM TOJOCOBAHMM WIEHOB KOMHCCHUU Ha
OCHOBAHUU PE3YJIbTATOB UTOTOBBIX UCIIBITAHUN. Pe3ynpTaTsl ONpEaeaioTCsa OUEHKaMU «OTIINYHOY,
«XOPOILOY», «YAOBIECTBOPUTEIBHO, KHEYAOBIECTBOPUTEILHO.

OOyuaromuiics HMMeeT MNpaBO MO0JaTh B ANCIUBILMOHHYI0 KOMMCCUIO aleJUIILHUI0 O
HapylleHHH, IO €ro  MHEHHIO, YCTAaHOBJICHHOW  IPOLEAYPbl  3alUThl  BBIIYCKHOHN
KBAJTM(HUKALIMOHHON DPAa0OThl. ANEIUISIMA O HECOIVIaCHMM C pe3yibTaTaMH 3alUThl BBITYCKHOM
KBAJTM(HUKALIMOHHON pabOThl HE IPUHUMAETCH.

4. O0bem

Buner yue6HOI paboTh O0beMm
B 3aueTHBIX B akanem. B actposn.
eAMHUIIAX qacax gacax

OO61ast TpPyA0€MKOCTh IO Y4eOHOMY ILIIaHy 6,0 216 162
AyIUTOpPHBIE 3aHATHS: - -

CamocrosarenbHas pabora (CP): 6,0 216 162
Brinonnenue, nanucanue u opopmienue BKP 6,0 216 216
Bua uToroBoro KOHTpOJIS: 3amura BKP

AHHOTanusA padoveil MPOrpaMmMbl JUCHUIIIHHBI
«IlepeBox Hay4yHO-TexHHYecKOi quTeparyps» (PT/.B.01)
1.1lenp MUCIUIUIMHBI — TPHOOpeTeHHEe OOydarolmuMucs oOIIeld, KOMMYHHUKATUBHOU U
npodeccHoOHAIbHON KOMITETEHIMH, YpPOBEHb KOTOPHIX Ha OTAENBHBIX JTamax  A3BIKOBOM
MOATOTOBKH TO3BOJISIET BBIMOJHATH Pa3IUYHbIE BUABI MPO(GECCHOHATHFHO OPHEHTHPOBAHHOTO
nepeBojia B POU3BOACTBEHHOM U HAYYHOU JI€ATEIBbHOCTH.
2.B pesynbrare uzydeHus JUCHUILTAHBI 00yJaloluiics o IporpaMMe OakaiaBpuaTa
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JIOJIKCH:
OO6nanath CIeIYIOIMIMMI KOMITIETCHIIUSIMU:

- CHOCOOHOCTh K KOMMYHUKAIIUU B YCTHOUM M MUCEMEHHOU (popMax Ha pyCCKOM M HHOCTPAHHOM
SI3BIKAX JUIS PELICHUS 33]1au MEKIMYHOCTHOTO M MEXKKYJIbTypHOTO B3auMoaeicTBust (OK-5);

- TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUICCKYIO HHPOPMAIUIO, OTEYSCTBCHHBIN U 3apyOeKHBIN
ombIT 10 TeMatuke ucciaenoBanus (I1K-20).

3name:

- OCHOBHBIE CITOCOOBI IOCTH)KEHUSI SKBUBAJICHTHOCTU B IEPEBO/IE;
- OCHOBHBIE TIPHEMBI TIEPEBOJIA;
SI3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIUH SI3bIKA KaK CUCTEMBI;
- JIOCTATOYHOE JUIsI BBITIOJHEHUS MTEPEBOAA KOJUUYECTBO JIGKCUYECKUX €IMHUIL, (PPa3eooTU3MOB, B
TOM YHCJI€ COLMATbHBIX TEPMUHOB M JIMHTBOCTPAHOBETUECKUX PEaIUii;
ymems:
- IPUMEHSTH OCHOBHBIE IPUEMBI TIEPEBO/IA;
- OCYILECTBJIATh MUCHMEHHBIN TEPEBOJI C COONIOACHUEM HOPM JIEKCMUECKOW SKBUBAJIEHTHOCTH,
cOOJTI0/IEHUEM TPAMMATHYECKUX, CAHTAKCUYECKUX U CTHIMCTHYECKUX HOPM;
- 0pOpMIISTH TEKCT MEePEBOIa B KOMITBIOTEPHOM TEKCTOBOM PEIAKTOPE;
- OCYIIECTBJISITh MEPEBOJ C COOJIOJCHUEM HOPM JIEKCHYECKOW SKBUBAJIEHTHOCTH, COOJIOJACHHEM
rPaMMaTHUYECKUX, CHHTAKCUYECKUX M CTHJIMCTHYECKHMX HOPM TEKCTa IMepeBOJia M TEeMIOPaTbHBIX
XapaKTEPUCTHK UCXOJTHOTO TEKCTa;
61a0emn.
- METOJMKOU MPEeanepeBOYECKOT0 aHAIN3a TEKCTa, CIOCOOCTBYIOIIEH TOYHOMY BOCTIPHUSITHIO
HCXOJHOTO BBEICKA3LIBAHUS;
- METOJIMKOW MOATOTOBKH K BBITIOJHEHUIO MEPEBO/Ia, BKIIIOUAs MMOUCK WH(POpMAIIUK B CIIPABOYHOM,
CHeIUaIbHOM JIUTepaType U KOMITBIOTEPHBIX CETSX;
- OCHOBaMHM CHICTEMbI COKpAIIEHHOM MePEBOICCKOM 3aMMCH TIPH BHITIOJIHEHUH TIEPEBOIA;
- OCHOBHOM MHOSA3BIYHON TEPMHUHOJIOTHEN CIIENUAIBHOCTH,
- OCHOBaMH peeprupoBaHUs 1 aHHOTHPOBAHUSI IUTEPATYPHI 1O CIICITHATHHOCTH.
3. Kparkoe conepkaHue TUCIUIUIAHBIL:
Brenenue. [Ipenmer u poJib mepeBojia B COBPEMEHHOM 0011IecTBE. PazmuunHbie BUIbI
nepeBojia. 3aaui ¥ MECTO Kypca B TIOJITOTOBKE OaKajaBpa TEXHUKH M TEXHOJIOTHH.
Monyns 1: IlepeBoa npeanioskeHuii ¢ BuaoBpeMeHHbiMH popmamu Indefinite, Continuous.

1.1. CpaBHEHHE NTOPSAKA CJIOB B aHTJIMICKOM M pyCCKOM TpeyiokeHusx. [lepeBoa mpoctoro
MMOBECTBOBATEIIBHOTO MPEIIOKEHHUS HACTOSIIET0, OYAyIIEero W MPOIISANIEr0 BPEMEHH.
OcoOeHHOCTH TIepeBOJa BONMPOCHUTEIBHBIX M OTPHUIATSIBHBIX MPEAJIOKEHUNH B  Pa3JIMUHBIX
BpEMEHaX.

1.2 IlepeBoa npemnoxxenuii Bo Bpemenax Indefinite, Continuous. UteHue u mepeBo o Teme
"Xumus".

Monyns 2. IlepeBoa mpeioKeH ¢ UCIIOIB30BaHNEM BHIOBpeMeHHbBIX (popm Perfect,
Perfect Continuous

2.1. IlepeBon npeanoxkenuit Bo BpemeHax rpymm Perfect, Perfect
Continuous (yTBepAMTENIbHBIC, BOIMPOCHUTENbHBIC M OTpHLATEIbHBIE (opMbl). OCOOEHHOCTH
ynoTpeOaeHus] BCHOMOTaTeIbHBIX IJ1aroJioB.

2.2 IlepeBon cTpanaTenbHOTro 3anora. TpyaHbsle ciayyau nepeBoja CTpagaTebHOrO 3aj0ra.
Urenue u nepeBo1 TekcToB 1o Teme "Hayka u HaydHble MeTOIbl". AKTUBH3ALIUS JIEKCUKU
MPOYUTAHHBIX TEKCTOB.

2.3. TlepeBoa NMPUAATOUHBIX MTPEITOKEHUH.

[IpuaaTounsle noiexaniue.

[IpunaTounblie ckazyeMeble.

[IpunaTouHsle onpeaenuTenbHbIE.

[IpunaTodnbie 00CTOSATENHCTBEHHBIE, IPUIATOYHBIC JOTIOTHUTEIbHEIE.

2.4. Tumbl yCIOBHBIX TIPEIOKEHHH, TpaBUiia U 0COOCHHOCTH UX MEePEBOIa.

[IpakTuka nepeBoia Ha nmpumepax TeKcToB 0 Xumuu, [[.1. Menneneese, Hayke U TEXHOJIOTUU.
2.5. TlepeBoa nmpeanoKeHuil ¢ yueToM MmpaBuia coriacoBaHus BpeMeH. [IpsMas u KocBeHHas peub.

142



2.6. PaznuuHble BapuaHTHI IEPEBO/IA CYIIECTBUTEILHOTO B MTPEIOKEHUH.

2.7. MopganpHBbI€ TJIaroJibl © 0COOCHHOCTH MX TIEPEBOJIA.

PazButue HaBbIKOB nepeBoia o Teme "Hayka 3aBTpaniHero aas'".

2.8. CnenmanbsHas TepMuHONIOTHS 110 Teme "JlabopaTopus’".

2.9. Coxpamenns. OcobeHHOCTH UX MepeBoa. Pa3BuTHe HaBBIKOB MEPEBO/Ia HA TPUMEPE TEKCTOB

no teme "Jlaboparopusi, U3MEpeHus: B XUMHUH'".

Monyib 3. OcoOEHHOCTH MEepeBO/Ia MPEUIOKEHHIM ¢ UCTIONB30BaHUEM HETMYHBIX (OpM

rjaroJja.
3.1. Henmmunblie GpopMmel riiarona.

Wudpunntus (Heonpeaenennas ¢popma riuarosna). Posib MHQUHNTHBA B TPEUIOKEHUH U BApUAHTHI

IepeBoJia Ha pycCKui sa3bIk. IIpuuactus u repynaui.
3.2. npuHUTHBHBIE 0OOPOTHI.

O6oport fomnosiHeHue ¢ UHPUHUTUBOM. BapraHTsl nepeBojia Ha pycCKUi si3bIK. TepMUHOIOTUS 110

teMe "CoBpeMEHHBIE TEXHOIOTHH'".

3.3. O6oport moytexaree ¢ UHPUHATABOM. Pa3nnvHbIe BAPHAHTHI IEPEBOIA.

Tepmunonorus mo reme "XuMuueckass TEXHOJIOT U
3.4. TlepeBox mpuyacTHBIX 00OPOTOB.
AOGcomoTHBIN MpuyacTHEIH OGOPOT U BapUAHTHI IEPEBO/IA.

Pa3BuTHe HaBBIKOB NepeBoia no Teme "XumMudeckast TEXHOJIOorus".

4. O6beM y4eOHOU TUCIIUTUTHHBI

Buner yue6HOM paboTh

B 3aueTHBIX

B axanmem. gacax

SIMHUTIAX

OO6mast TpyI0€MKOCTh TUCIHUIUIMHBI TI0 YAeOHOMY TUTaHY 4 144
KonrakrtHas padora (KP): 1.8 64
Jlexuu y4eOHBIM TUIAHOM HE TIPETYCMOTPECHBI - -
[Tpaktuueckue 3ausatus (I113) 1.8 64
JlaGoparopHble 3aHATHS yU€OHBIM IIJITAHOM HE MPEAYCMOTPEHBI - -
CamocrostensHas pabora (CP): 2.2 80
CaMocTosATEeT HOE U3YUEHNE PA3ICTIOB AUCITUTIIMHBI 79,6
VYrpakHeHUs 10 COOTBETCTBYIONTUM pa3jieiaM JUCIIUTUTHHBI 2.2 79,6
KonTtakTHas camocTosiTenbHast pabota 0,4 (0,2m0,2)
Bun xonTposs: 3a4et / 3x3aMeH 3adel 3adel

N B 3auernbix | B aCTPOHOM.
Bubr yueOHOM paboThI

eIMHULAX | Yacax
OO011ast TpyA0€MKOCTb AUCHUIUIMHBI 10 Y4eOHOMY IJIaHy 4 108
KonrakTtHas padora (KP): 1,8 48
Jlexiuu y4eOHBIM TJIAHOM HE TIPETyCMOTPEHBI - -
[Ipaktueckue 3anstus (I13) 1,8 48
JIaGoparopHble 3aHATHS YUeOHBIM IIJIAHOM HE TPEAYCMOTPEHBI - -
CamoctosarenbHas pabora (CP): 2,2 60
CaMOCTOATENBHOE N3YYEHUE Pa3/IE€I0B IUCHUIIIAHEI 59,7
VYrpaxHeHus 0 COOTBETCTBYIOLIUM pa3jesiaM JUCIUTUINHBI 2,2 59,7
KonrakTHas camocrositenbHas paboTa 0,3(0,15u 0,15)
3auer c .

) o v 3a4eT ¢ OIEHKOH

Bun koHTpoIIs: 3a4eT C OlleHKOH / 9K3aMeH OIICHKOM

AHHOTausA padoveil NPOrpaMmMbl JUCHUIIIHHBI
«Cpaxmanckas 3amurTa B ype3BblyaiiHbIX cutyauusx» (OPT/I.B.02)
YueOnas aucuurinHa "I'pak1aHcKas 3aluTa B UYpe3BbIYaiHBIX CUTYAIUIX'" YATaAeTCs B
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pamkax (axynpTaTiBa B 1 WK BO 2 CEMECTpax U 3aKaHUYMBACTCS 3aYETOM.

1. lenp AUCIUIUIMHBI -- TOATOTOBUTH CTYJEHTA K OCMBICIICHHBIM MPAKTHYECKUM JCHCTBUIM
no oOecreyeHnIo CBOEil O€30MacHOCTH M 3alIMTHl B YCIOBHUAX BO3HUKHOBEHHS YpE3BBIUANHOMN
CUTYallMU IPUPOJHOTO, TEXHOI€HHOT'O M BOEHHOT'O XapaKTepa.

OcHOBHOW 3ajaueil TUCHMIDIMHBI sABIsSeTCS (OPMHUPOBAHWE YMEHHH U  HAaBBIKOB,
MO3BOJISIFOIIMX HA OCHOBE U3YUEHUS OTIACHBIX M TIOPAKAIOIMIUX (PAKTOPOB UPE3BBIYAWHBIX CUTYAIUI
IIPUPOJIHOTO, TEXHOTEHHOTO U BOEHHOI'O XapakTepa, APYruX ONACHOCTEW yMEJO peuiaTb BOIIPOCHI
CBOEH 0€30IaCHOCTH C MCIIOJIb30BAHUEM CPEJICTB CHCTEMBI TPAKJAHCKOH 3aIUTHI.

N3yuenne kypca rpakJIaHCKOW 3alIUThl B YPE3BBIYAMHBIX CUTYAlHMSIX IMPU IMOJITOTOBKE
0aKallaBpOB IO TEXHUYCCKUM HAIMPABJICHHUSIM TMOJTOTOBKA M CICIHAIBLHOCTSIM HAIpPaBICHO Ha
npuoOperenue cienyromux komrerenuit OK- 9; OIK- 6, TTK-4.

2. B pe3ynbraTe OCBOCHUS AUCIUIUIMHBI CTYJICHT JOJDKEH:

3Hamy:

- XapaKTEPHUCTHKHU MPUPOIHBIX OSCTBUH, TEXHOTCHHBIX aBapuil U KatacTpod Ha paJHaIlMOHHO,
XUMUYECKU U OMOJIOTMYECKH OTACHBIX 00BEKTAX, Mopaxaronye (pakTopbl APYyrux OMaCHOCTEH;

- OCHOBBI BO3/ICHCTBUS OTIACHBIX (DAKTOPOB UPE3BBIYANHBIX CUTYAIIMH HA YEJIOBEKA U MPUPOTHYIO
cpeny, IOMyCTUMBIE MPESIbHbIE KPUTEPUU HETATUBHOTO BO3JICHCTBUS,

- Mephl 0€30MacHOTO TIOBEACHHWS TMpuU MNpeObIBAaHWM B paiioHax (30HAX) MOKapoB,
PaavoaKTUBHOTO, XUMHUYECKOTO U OMOJIOTMYECKOTO 3arps3HEHNUS;

- crmocoObl M CpeAcTBa 3allUThl 4YEJOBEKa OT BO3JACHCTBUSA MOpaxaromux (akropos
YpE3BBIYATHBIX CUTYAIM MPUPOJTHOTO, TEXHOTEHHOTO W BOEHHOTO XapakKTepa.

ymemy:

- UICTI0JIb30BAaTh CPEJICTBA 3aAIUTHI OPTAHOB JBIXaHUS U KOXKHU, MEAUITMHCKHE IS CAMO3AIIUTHI 1
OKa3aHUs IOMOIIU JPYTHM JTFOISIM;

- MPUMEHSTH TIEPBUYHBIC CPEICTBA TIOKAPOTYIICHHS IS JJOKATU3AIUK U TYIIEHUS TTOXKapa,
BO3HUKIIIETO B ayAUTOpHUH (1abopaTopun);

- OKa3bIBaTh cebe U JPYruM MOCTPaAAABIINM MEAUIIUHCKYIO TOMOIIb C UCIIOJIb30BAHUEM
TabeNbHbIX U TOJPYYHBIX MEIUIIMHCKUX CPEJICTB.

enadems.

- mpuéMaMHu MPOBEJCHUS YaCTUYHON CAHUTAPHOM 00pabOTKHU MPH BBIXOJIE U3 pailoHa (30HBI)
PaaMoOaKTHBHOTO, XUMUYECKOTO U OHOJIOTHYECKOTO 3arpsi3HEHHs (3apaeHusl);
-- cr0co0amMM U TEXHOJIOTHSIMU 3aIllUThI B UPE3BBIYANHBIX CUTYALIUSX.

3. Kpatkoe conepkanue IUCIUIUIIMHBIL.

1. Omachoctu mnpupoaHoro xapaxkrtepa. CruxuiiHble O€ACTBHS, SBJICHUS IPUPOJIBI
pa3pyLIUTENbHON CUJIBI - 3eMJICTPSICEHUS, HABOJHEHMSI, CEJIEBbIe IOTOKH, OTOJ3HHU, CHEXHbIE
3aHOCHI, U3BEPKEHHE BYJIKAHOB, 00BAJIbI, 3aCyXH, yparausl, OypH, MOKapbl.

2. OnacHOCTH TEXHOT'€HHOTO XapakTepa. ABapvH U KaTtacTpo(dbl Ha paguallMOHHO OMAaCHOM
00BeKTe, XMMHYECKH OIMACHOM OOBEKTe, OHOJIOTMYECKHM OMAacHOM OOBEKTe; Ha TpPaHCIOpTE
(>KeTe3HOI0POKHOM, aBTOMOOMJIBHOM, PEYHOM, AaBHUAllMOHHOM); Ha THUIPOCOOPYKEHHUAX; Ha
KOMMYHAJIbHBIX CUCTEMaX JKU3HEOOecTieueHUsI.

3. OmnacHocTd BOEHHOTO xapakrtepa. lIpuMeHeHHe OpYXHs MacCOBOIO MOPaKEHUS
(s1epHOT0, XMMHUYECKOT0, OMOJIOTHYECKOT0), OOBIYHBIX CPEJACTB C 3aKHUraTelIbHBIM HAIOJIHEHHEM,
HOBBIX BUJIOB OPY)KHsI. 30HBI 3apaKEHUS OT CPEJCTB MOPAKEHUS U UX BO3ACHCTBUE HA HACEIICHUE U
OKPYKAIOILYI0 IPUPOJIHYIO CpELy.

4. TloxapHasi 0€30MaCHOCTb — COCTOSIHHME 3alllMIIEHHOCTH HaceleHus, HMYIIEeCTBa,
oOmiecTBa U rocyaapcTBa oT moxkapoB. [loxkapHas omacHOCTh (MPUYUHBI BOSHUKHOBEHHS M0KapPOB
B 3JaHUSX, JIECHbIE MOXapbl). Jlokanu3amus u TymeHue noxapos. lIpocrelinme TexHuueckue
cpenctBa noxapotymienus (oraerymutenu OI1 -8, OVY-2) u npaBuia noiab30BaHMs UMU.

5. Kommneke Mmeponpustuii rpak1aHCKOM 3alIUThI HACEICHUS.

Onogemienre u nHGOPMUPOBAHHUE HaceleHus 00 omacHoCcTH. [IpuHATHE HaceTIeHHEM CHTHAIOB
onoBenieHus («Baumanue BceM!», «Bo3nyiiHas TpeBoray, «PaguanuoHHas ONacHOCTbHY,
«XuMuyeckasi TpeBora», «OTOOW OmacHOCTH») M TOPSAAOK ACWCTBHS TO HHUM. OBaKyalHs
HacelleHus W3 30HbI omacHocTU. CrocoObl dBakyalud OKCTpEHHas 3BaKyalusl CTYIEHTOB U3
ayJIMTOPUU NPU BO3HUKHOBEHUH T0XKapa.
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CpencrBa uHAMBUAYaIbHOM 3amuThl opranoB asixanus (I'11-7, I'TI-7B, T'TI-9, P-2, V-2K,
PIIA-1, PIIT-67M, PY-60M, «®enuxcy», I'’I3K, AU, JI1-3, I[13Y-K, UI1-4M, UII-5, UII-6,
KUII-8), koxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeUIIMHCKIE CPEICTBA 3AIUTHI .

CpencTBa KOJUIGKTUBHOMU 3allluThl HacesneHus. Haznauenue, 3amiuTHbIe CBOWCTBA YOCKHIL.
[IpotuBopanuanuonnsie ykpeitug (IIPY, moazemHble mnemexoiHble NEpEXOJibl, 3ariyOleHHbIE
CTaHLIMM METPOIOJIMTEHA), MNPOCTEUIINE YKPBITUS (TpaHILEH, OKOIIbI, MEPEKPBIThIE  IIENH).
[TpaBuna 3aHATHS YOKHILA.

6. Oxazanue MepBOW MEAWIMHCKOW TIOMOILIM TPH OXKOTaX, PAHCHUSX, 3aPAKCHUAX.
[IpoBeneHne yacCTUYHOM caHUTApHOM 00pPabOTKU KOKHBIX IIOKPOBOB YEJIOBEKA IPU BBIXOJE U3 30H
PaZvo0aKTUBHOTO0, XUMUYECKOTO U OMOJIOrMYECKOI0 3apakeHus (3arps3HEHUs), U3 30H MI0KaAPOB.

7. JluxkBujanusi MociHeACTBUM upe3BblUaliHOM cuTyauuu. PanmanuoHHas W XUMHYEcKas
pa3BeAKa oyara TOpaXKeHus (3apakeHus). ABapuilHO-crmacaTelibHble paboThl. CreruanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (J€3aKTHBAIIHS, JeTra3amus, 1e3uH(EKIs, Te3NHCEKIIUS

8. DkcTpeHHass »9dBakyalus W3 ayAuTopuu (Jlabopatopuu) B YCIOBHAX TOXKapa,
paavallMOHHOTO, XUMHUYECKOTO, OHMOJIOTMUECKOTO 3arpsi3HEHUS TEPPUTOPUU C HCHOJIb30BAaHUEM
npocreimux cpeacts 3amuThl («Pennkey, ['JI3K, npotusoraza I'T1-7 ¢ AT1T-3).

4. O6beM y4eOHON TUCITUTIITUHBI

Bunx yaebHoli paboThI B 3auerHnix equannax | B akagem. yacax
Oo0mas TPYIOEMKOCTh D10 (9004008105050 o 1 36
y4eOHOMY TUTaHY
AyIUTOpHBIE 3aHATHSL: 0,44 16
Jlexun 0,44 16
CamocTrosTenpHas padoTa 0,56 19,8
KonTtakTHas camocTosiTennbHast pabota 0,2
CamMocTosTeTpHOE H3yUeHUE Pa3/IeIIOB 19,8
JIACIIMIUTHHBI

BI/IL[ HUTOTOBOI'O KOHTPOJIA: 3a4UCT - -

Bun yue6Hoit paboThl B 3adyeTHBIX equHUIIAX B actponom.
yacax
OO61ast Tpy10€MKOCTh TUCIUILIUHBI TI0 1 27
y4eOHOMY IIaHy
AyIUTOpHBIC 3aHSITHS: 0,44 12
Jlexnun 0,44 12
CamocrosTenpHas paboTa 0,56 14,85
KoHTakTHas camocTosiTesbHas pabora 0,15
CamMocTosATENbHOE U3YyUEHUE Pa3IeioB
JMCIUTUTAHBI

BI/I,Z[ HUTOrOBOI'0 KOHTPOJIA: 3a4€T - -

AHHOTanusA padoveil MPOrpaMmMbl JUCHUIIITHHBI
«Teopernueckne ocHoBbl xXumumw» (PT.B.03)
1.1lenp AUCUUIIIMHBI — (POPMUPOBAHUE Y CTYICHTOB MPOYHBIX (PyHIAMEHTATbHBIX 3HAHUU B
o0nacTu XUMHUH Ha OCHOBE M3yYEHHSI OCHOBHBIX TIOHATUN M 3aKOHOB XMMHH C OTIOPOM Ha TabIuUIly
anemenToB /.M. MenneneeBa, Tabnuily pacTBOPUMOCTH U PSAJl aKTUBHOCTH METaIJIOB. JlucUIInHA
«Teoperndeckre OCHOBBI XUMHUMY JIOTIONHSET M CIIOCOOCTBYET JIydllleMy TOHUMAaHHUIO JUCIIUILITUHBI
«OO0r11ast 1 HeOpraHUYecKask XUMHD)
2.B pesynpTaTe W3y4YeHHsS AUCHUILTUHBI OOYyYarolIWiicss Mo mporpamme OakajgaBpuara
JIOJIXKCH:
OO6naaath ClIeIyIOIMIMMH KOMIIETEHIIUSMU:
— CMOCOOHOCTHIO M TOTOBHOCTBIO HCIIOIH30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
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JMCUUIUIAH B ipodeccronanbhoit nesrenproctu (OIMK-1);

— TOTOBHOCTBIO HCIIOJIB30BATh 3HAHUS O CTPOCHUU BEIIECTBA, MPUPOJIC XUMHUECKOUN CBSI3U B
Pa3IMYHBIX KJIaccaX XUMHYECKUX COCIMHEHHUM sl MOHUMAaHUs CBOMCTB MaTEPHAIOB U MEXaHU3Ma
XUMHYECKUX MPOIIECCOB, IPOTEKAONINX B OKpyxaromieM mupe (OITK-3);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHWE CBOWCTB XUMHYECKUX JJIEMEHTOB, COCAMHEHUN WU
MaTepHaJIOB Ha X OCHOBE JUIs PEIICHUs 3a1a4 npodeccruoHanbHo aestenbHoctu (I1K-18).

3nams:

-OCHOBHBIE 3aKOHBI XUMUHU;

-CTPOEHME aToMa U NEPUOANYECKUIN 3aKOH;

-OCHOBHBI€ KJIACChl HEOPIraHUYECKUX BEILIECTB;

-K1accu(pUKAIMIO XUMUYSCKUX PEaKITUH;

-OCHOBHBI€ THIIbI XUMHYECKOU CBSI3H;

-IPOIIECCHI, IPOTEKAIOIINE B PACTBOPaX, 1 OCHOBHbBIE TEOPUM KUCIIOT U OCHOBaHUI.

Ymemy:

-COCTABJISTH JJIEKTPOHHBIE POPMYJIIBI aTOMOB H OIIPENETSATH BAJICHTHOCTH U CTENIEHU
OKHUCTICHUS B COSIMHEHUSX;

-COCTaBJIATh (OPMYJIbI HEOPraHMUECKUX BEIIECTB PA3IMYHBIX KJIACCOB (OKCHUJIOB, KHCIIOT,
OCHOBaHUH, COJIeH);

— COCTaBJISITh YPAaBHEHUSI XUMUUECKUX PEAKIINK pa3InNuHbIX TUIIOB;

— MIPOBOJIUTH CTEXHOMETPUUECKHE PACUETHI 10 YPABHEHHUSAM XUMHUYECKUX PEAKITU;

— COCTaBIATH (POPMYIIBI KOMIIJIEKCHBIX COSAMHEHUH, TaBaTh UM HA3BaHUS U Mpe/jiarath
CHOCOOBI OJTYYEeHHUS.

Braoemy:

— METOJIaMU OIMCaHUs CBOMCTB BEUIECTB HA OCHOBE 3aKOHOMEPHOCTEH, BBITEKAIOIINX U3
MEPUOANIECKOT0 3aKOHA U TIEPUOINIECKON CUCTEMBI XUMHYECKHX JIEMEHTOB.

3. Kparkoe copepxanue JuCHUTIINHBI

Monayns 1. BBenenue B Xumuto.

OcHoBHbIE TOHATUA XUMHH. OCHOBBI ATOMHO-MOJIEKYJISIPHOTO YYEHMs, BBIYMCIICHUS
pa3MepoB M Macc arOMOB M MOJIEKYJ, OTHOCHUTEIIbHBIE ATOMHBIE W MOJIEKYJSIPHBIE MAacChl,
MOJISIpHAsi Macca. 3aKOH MPOCTBIX KPAaTHBIX OTHOUIEHUM, 3aKOH COXPAaHEHMSI MACChl, MPOCTEHIINE
BBIYUCIICHUS TI0 YPAaBHCHHUSIM XMMHUYECKUX PEAKIIUA Ha “M30BITOK-HEA0CTAaTOK . ['a30BbIe 3aKOHBI,
ypaBHeHue Kianelipona — MeHieneeBa U BEIYMCIICHUS HA €70 OCHOBE.

OCHOBHBIE KJIaCChl HEOPTraHUYECKUX COEIMHEHHMI. KucnoTel 1 OCHOBaHUS; COJMU: CpPEIHHUE,
KHUCTIBIE, OCHOBHBIE, KOMIUIeKCHbIe. Kiaccudukamuss u  HOMeHkiarypa. Juccommarus
AJIEKTPOJIUTOB B BOJHBIX pacTBOpax. AMQOTEpHbIE OKCHUIBI U THUAPOKCHUABI U OCOOCHHOCTH HX
XUMHUYECKUX cBOMCTB. Kucaopoansie 1 6ECKUCIOPOAHBIE KUCIOTHI U UX COJIH.

Kommnekcusie coemuHenus. OOmmue CBeACHHUS O  KOMIUIEKCHBIX  COCIMHEHUSX.
KommnekcoobpazoBarenb, JUraHabl, KOOPAWHAI[MOHHBIE YHCJA, JIEHTAHTHOCTh JIMTAHOB,
BHYTPEHHSISI U BHELIHsA chepbl KOMITJIEKCHOTO coeAnHeHus. Kitaccuukaiys KOMILIEKCOB MO BUAY
KOOPJIMHUPYEMbIX JHranioB. HomeHkiaTypa komruieKcHbIX coenuHeHuil. IlpencraBnenue o6
M30MEpHH KOMIUJIGKCHBIX coeAuHeHud. Peakuuu oOpa3oBaHUS KOMILUIEKCHBIX COETUHEHHIA,
CBOMCTBA KOMIUIEKCHBIX COEIMHEHUIA.

OcHOBHBIE THUIBI XUMHUYECKMX peakuuil. Peaknum oOMEHHBIE U OKUCIMTEIHHO-
BOCCTAHOBUTEINbHbIE. TUNUYHBIE OKHUCIUTENIM U BOCCTAHOBUTENM, HANKMCAHUE YpaBHEHUM
MPOCTEHIINX OKUCITUTENEHO-BOCCTAHOBUTENBHBIX peakiuil. TUnmbsl OOMEHHBIX peakiuil, THAPOIU3
COJIEH B BOJIHBIX pacTBOpax.

Ilepuomnuecknit 3axkon [I.JMI. MenneneeBa u mnepuonnmyeckue cpoiictBa. CoBpeMeHHas
(dbopMynupoBKa MepHOaUYEecKOro 3akoHa. Ilepuoanueckass cucreMa M ee CBS3b CO CTPOCHHEM
atomoB. lIpenckazaHue CBOWCTB Ha OCHOBE MEPUOJMYECKOTO 3aKOHA. ATOMHBIE U MOHHBIE
paanychl. YCIOBHOCTb 3TUX MOHATUN. I3MeHeHHe paguycoB aTOMOB MO MEPUOJAUYECKON CUCTEME.
HNoHHbIe paanyCchl U UX 3aBUCUMOCTH OT 3JIEKTPOHHOTO CTPOCHMSI aTOMOB U CTEIEHH OKHUCIECHUS.
DHeprusi HMOHHU3ALMM U CPOJCTBO K DIEKTPOHY. 3aKOHOMEPHOCTH B HM3MEHEHHH DSHEpPrUU
nonm3aruu. Cxema Koccenst mist OObSCHEHHS OTHOCHUTENBHOW CHIIBI KHCJIOT W OCHOBAHUIL.
[IpencraBnenue o merogax cpaBHUTENbHOTO pacuera M. X. KapanerbsiHiia. 3HaueHue
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IIEPUOANYECKOTO 3aKOHA.

Mopyns 2. Xumudeckasi CBs3b.

Tunel XUMHUYECKOW CBA3H. OJIEKTPOOTPULIATENBHOCTh. KoOBajeHTHass M HMOHHAs CBS3b.
CBolicTBa KOBAJICHTHOM CBS3U: HAIIPaBJIEHHOCTb U HachllaeMOCTh. [loysipHas KOBaJIeHTHas CBS3b.
XapaKkTepUCTUKU KOBAJIEHTHOW CBS3U: JUIMHA, IPOYHOCTH, BAJICHTHBIE YIiIbl. [[JIMHBI OIMHAPHBIX U
KpaTHbIX CBsi3ed. D PeKTUBHBIE 3apaabl AaTOMOB B MOJIEKyJaX. J{UMonbHBIH MOMEHT. JIUoyibHbIe
MOMEHTHl U CTpO€HHE MOJeKyJ. VOHHas CBsA3b KakK IIPENEIbHBIA CIy4all KOBAJIEHTHOM CBSA3U.
HenanpaBiieHHOCTh M HEHAChIIAEMOCTh HMOHHOM cBsA3M. [lomsipusanys HOHOB. 3aBUCUMOCTH
MOJISIPU3ALMA MOHOB OT THUIIA JJIEKTPOHHOM CTPYKTYpBI, 3apsja M paadyca HOHOB. BimsHue
MOJISIPU3allMA HAa CBOMCTBA BeIlleCTB. MEXMOJIEKYISIpHAsE U BHYTPUMOJIEKYJIIpHAs BOJOPOAHAs
CBS3b. DHEPrusl U JJIMHA BOJOPOAHOM CBA3U. BinsHMe BOJOpPOIHON CBSI3M Ha CBOICTBA BEIECTB.
Merannuueckas cBi3b U ee cBodcTBa. OOIIME TNPEACTABICHUS O MEXMOJIEKYIIPHOM
B3aUMOJICICTBUU.

Monyns 3. CBoiicTBa pacTBOPOB.

PactBopbl M B3auMojJeHcTBHS B pacTBopax. Teopum KuciaoT M ocHoBaHui. [Ipomeccsl,
COMPOBOXKAIOIINE 00pa3oBaHUE KUAKUX UCTUHHBIX PACTBOPOB HEUIEKTPOJIUTOB M AJIEKTPOIUTOB.
XapakTepucTUKa MEXYacTUYHBIX B3aUMOJEWCTBUI B pacTBopax. IIpencraBiieHne o cosbBaTaluu.
WneanpHble U peanbHble pacTBOPbl. AKTUBHOCTh; KOYPPHUIIMEHT aKTUBHOCTH KaK Mepa OTKIOHEHUS
CBOMCTB KOMIIOHEHTA PEaJbHOTO pacTBOpa OT €ro CBOMCTB B HMACAIBHOM pacTBope. Peakiuwy,
MIPOTEKAOIINE B pacTBOPaAXx.

Henocratounocte Teopun AppeHnyca. IIpoTOHHass Teopuss KHCIOT M OCHOBAaHMIA;
KOHCTAHTBl KHCJIOTHOCTH W ocHOBHOcTH; mmkana pKa wum pKs. Koncranta aTompotosmsa
pactBoputens. duddepennupyomue 1 HUBeIupyromue pactBopurenu. [lonsarue o0 37eKTpoHHON
TEOPUH KUCIOT U OCHOBAHUM.

4. O0beM y4eOHOU TUCIITUTUTMHBI

Cemect
Bcero 1 P
Bun yue6noit paboTbl B B
B aKaJieM. B aKaJieM.
3a4EeTHBIX 3a4EeTHBIX
qacax qacax
eIMHUIIAX eIMHUIIAX
OO0mas TpyI0eMKOCTh JTUCITUTUTAHBI 2 79 2 79
o yueOHOMY IUIaHy
Konrakrthas padora (KP): 1 32 1 32
Jlexuunu (Jlek) 0,5 16 0,5 16
[Ipaktuueckue 3ansarus (113) 0,5 16 0,5 16
CamocrostensHas pabora (CP): 1 39,8 1 39,8
CamocrosiTeIbHOE U3YUEHHE Pa3JIeiioB
JTUCIMILIAHBI 1 39,8 1 39,8
KonTakTHas camocTosiTelibHas paboTa 0,2 0,2
Bu HUTOTOBO :
i ro KOHTPOJIS 3auer
9K3aMEH/3a4eT
Cemect
Bcero 1 P
Bun yae6HOM paboTh B B B B
3QUETHBIX | ACTPOHOM. | 3a4YETHBIX | ACTPOHOM.
eMHUIIAX qacax eIMHULIAX qacax
OOmast TPYIOEMKOCTh JUCIUIUTHHBI 2 54 2 54
1o yyeOHOMY IIaHy




KonTtaxrnas padora (KP): 1 24 1 24
Jlexuuu (Jlek) 0,5 12 0,5 12
[Ipaktuueckue 3ausarus (113) 0,5 12 0,5 12
CamocrosarensHas padora (CP): 1 29,85 1 29,85
CaMoCTOATETFHOE U3YUCHHUE Pa3/IeoB

JACLHUILINHEI 1 29,85 1 29,85
KoHTakTHas camocTosiTebHas paboTa 0,15 0,15
Bun HTOT'OBOI'O KOHTPOJISA: Jauer
JK3aMeH/3a4eT

AHHOTaIUA padoyeil NPOrpaMMbl JUCHUTITIHHBI
«BBenenue B marematuky» (®TI.B.04)

1.1lenu 1 3a1a91 TUCITUTIITUHBI

Henpro mucrumiinHbl siBIsieTcs ¢GopMHupoBaHHE y OakajaBpa 0a30BBIX MaTeMaTHYECKHX
3HaHUM, HEOOXOAUMBIX ISl JATBHEHIIIETO N3YYSHUs pa3/IesiOB BBICIICH MaTeMAaTHKU. A TaKxke, IS
M3y4YeHUs psija oOeHayYHbIX JUCITUTIINH U JUCIUIUTHH MPo(eCcCHOHATBHOTO ITUKJIA.

OCHOBHBIMH 33Jla4aMH JAUCITUTUIMHBI, PEIIEHNE KOTOPBIX 00CCTICUMBAET JOCTHUKEHHUE TIEIIH,
SIBJISTEOTCS:

-bopMHpOBaHWE TOHUMAHHS  3HAYAMOCTH  MATEMaTUYECKOW  COCTaBISIOMIEH B
€CTECTBEHHOHAYYHOM 00pa30BaHUU OakaaaBpa;

-03HAKOMJIEHHE C CHCTEMOW TMOHATHH, WCHOIb3YEMbIX [UII ONHCAHUS BaKHEHIINX
MaTeMaTHUYECKUX MOJIEIEH U MAaTEMAaTUYECKUX METOJ0B, M MX B3aUMOCBSI3bIO;

-03HAKOMJICHHE C TPUMEpPaMH TPUMEHEHUSI MAaTEMAaTUUECKUX MOJIEIIEH U METO/IOB.

2. TpeGoBaHus K pe3yinbTaTaM OCBOCHUS TUCITUTTAHBI

Nzyuenne kypca BseneHme B MareMaTHKy TIpH TIOArOTOBKE OakaliaBpoOB TIO
CrocoOCTBYET MPUOOPETEHHUIO CIASAYIONNX KOMITETCHITHNA:

2.1. [IpodeccuonanbHbIC:

- CHOCOOHOCTBIO ILUIAHHPOBATh M TPOBOJUTH (DU3MYCCKUE W XHMHUYCCKUE IKCICPHUMEHTHI,
MPOBOJUTh O0OpaOOTKY WX pe3yJIbTaTOB W OILEHWBATh IOTPEIIHOCTH, BBIJIBUTaTh THUIIOTE3BI U
YCTaHABIIMBATh T'PAHMIBI WX MPUMEHCHHS, MPUMCHITH METOJbl MAaTEeMaTHYEeCKOrO aHajiu3a M
MOJICIIMPOBAHUS, TCOPETHYCCKOTO U IKCIIepuMeHTaIbHOro uccnenoanus (ITK-16).

3.B pe3ynbrare u3y4eHus AUCHUILIAHBI CTYICHT JIOJDKCH:

3HAMb.

-OCHOBHBIC METOJIbl HCCJICJIOBAHUS DIIEMCHTAPHBIX (DYHKIIMW, WX CBOWCTBA WM rpaduky,
TOXJICCTBEHHBIC MTPEOOPA30BaHUS AIreOPanvYeCKHX M TPUTOHOMETPUUYECCKUX BBIPAXKCHHUM, CIIOCOOBI
pellieHNs] YpPaBHCHHI W HEPABEHCTB, JIEMEHTHI TCOPUM YHCEN, BKIIOYAs KOMIUICKCHBIC YUCIIA, U
TEOPHH MHOKECTB, OCHOBBI aHAIMTUYCCKOM I'COMETPHH, BEKTOPHOM M JTUHEHHOMN anreOpsi;

ymems.

-nproOpeTaTh HOBbIE MaTEMaTHUUECKUE 3HAHMSI, HCIIOJb3Ysl COBPEMEHHbBIE 00pa3oBaTeIbHbIC
U uH(pOpPMAIMOHHBIE TEXHOJOTHH, COCTaBJIATh MaTeMaTUYeCKHE MOJIEIM THIOBBIX 3aJad U
HaXOJHUTh CHOCOOBI MX pEIICHUH; YMETh MEpPEeBOJUTh HAa MaTEeMAaTUYECKUU SI3BIK MpOCTeilne
mpoOieMbl, MOCTaBIEHHbIE B TEPMHHAX JPYTUX TMPEIMETHBIX O0O0JacTeil, M HCHOJb30BaTh
MIPEBOCXO/ICTBA 3TOU NepeOpMYIUPOBKH AJIs1 UX PEIICHUS;

61a0embn.

-MaTeMaTUYECKOW JIOTMKOW, pa3BUTHIMU YUE€OHBIMH HAaBBIKAMH U TOTOBHOCTBIO K
MPOJIOJKEHHIO 00pa3oBaHMs, YMEHHEM YHTaTh W aHAJIU3UPOBATh YUYEOHYI0O MaTeMaTUYECKYIO
TUTEepaTypy, NEePBUYHBIMH HABBIKAMU M METOJIAMH PEIICHHUS MAaTeMAaTHYECKHX 3a7ay JUCIUTUIMH
podecCHOHANBHOTO IMKJIA U JUCIUTIINH MPOQHUILHON HATPABICHHOCTH.

4. Kpatkoe coaepkaHnue TUCITUTUTAHBL:
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Bsenenue.
[Ipenmer u metoapl MaTeMaTuku. OnMcaHre OCHOBHBIX Pa3/iesioB Kypca. TpeboBaHus

IIpU U3Yy4EHHUH Kypca.

Mogyns 1.
DOneMEHTBl TEOPUM YMCENl U TEOPUU MHOXKeCTB. JlelicTBusA Haa MHoroudseHamu. OCHOBHBIE THIIbI
YPaBHEHUI M HEPABEHCTB, METO/bI UX penieHus. Yucna (1enble, OTpULIATEIbHbIE, BELIECTBEHHbIE).
AOGcomoTHaAs BENMYMHA ACUCTBUTEIbHOTO uncina. KommiekcHble uucna. Onepanuu HaJl HUMU.
MHoxecTBa M ONEpallud HaJ HUMHU. OJIEMEHTbl MHOJXKECTBA, IOJAMHOXECTBA. YuCIOBBIE
MHOecTBa. @opmyinsl MyaBpa u Diinepa. M3BieueHre KOopHsS N-OH CTENEHH U3 KOMIUIEKCHOI'O
yycna. Pemenue ypaBHeHUI KBaJpaTHBIX U BBICIIKUX NOpsAAKOB. PanuonanbHas apoOb. OcHOBHas
Teopema anreOpsl. TpUroHOMETpHUYecKHMe YypaBHEHHS M HepaBeHCTBa. Jlorapudmudeckue
ypaBHEHUs U HepaBeHCTBA. [loka3arenpHble ypaBHEHHMS M HEpaBeHCTBA. PenieHue ypaBHEHUHN H
HEPAaBEHCTB CMELIAHHOTO THIIA.

Mogyns 2.

OyHkiuu U uxX cBoiictBa. [lpocteiimme snemeHTapHbie (GyHKIUH. HekoTopbie BOMPOCHI
IUTAaHUMETPUU U CTEPEOMETPUN. AHAIMTUYECKAsI TEOMETPUSI.
[Monsarus ¢yakuuu. Uccnenoanue dynkiuu. CrnocoOwl 3ananus ¢yHkiuid. OOpaTHbie QYHKIINAU.
CBoiicTBa 2JIEMEHTapHbIX (QYHKUMNA. (JIMHEWHbIe, KBaJpaTHYHbIE, CTEIEHHBbIE, IO0Ka3aTeIbHBIE,
JorapupmMuuecKue, TPUrOHOMETpUYECKUe U aApyrue) Meroa KoopAMHAT Ha IIIOCKOCTH. JlekapToBa
MpsIMOYroJIbHAsl cUcTeMa KOOpIHMHAT, MOJISIpHAs cUcTeMa KOOpAMHAT. PaccTosiHue Mexay IByms
Toukamu. [leneHue orpeska momosiaM. YTOJl MEXKIY ABYMS MPSIMBIMU Ha IJIOCKOCTH. YCIIOBUS
MapajuIeIbHOCTH U TEPHEHAUKYISIPHOCTH TMPSAMBIX. YpaBHEHMs NMPSMOM JIMHUM Ha IUIOCKOCTH:
oO1iee, ¢ yriIoBbIM KO3(QPHUIIMEHTOM, MPOXOASIEeH Yepe3 JaHHYIO TOUKY B 3aJJaHHOM HaIlpaBJICHUH,
MPOXOSIIEH Yepe3 JABE JaHHble TOUKW. PaccTostHue oT Touku A0 mpsiMod. Kpuble BTOpOro
nopsiika. KanoHnueckue ypaBHEHUS U rpadMKu OKPYKHOCTH, JUTHUIICA, TUTIEPOOIIBI, Tapadoibl.

Mopens 3.
Bexropnas anrebpa.
Bektopel. Mopayns Bektopa. OpTbhl, HampapisiomMe KOCHHYCHL. Omnepanuu Haja BEKTOpPaMH.
CkansipHoe poU3BEACHUE IBYX BEKTOPOB. BekTopHOE Mpon3BeneHNE IBYX BEKTOPOB. CMelanHoe
MIPOU3BEICHUE TpeX BEKTOPOB. PH3MUECKOE U T'E€OMETPUYECKOE MPUIIOKEHHE BEKTOPHBIX
MPOU3BEICHUIA.

Monyns 4.
Jluneiinas anreOpa.
Matpuupl. Onepanuu Haj MaTpulaMu. OJEMEHTapHble MpeoOpa3oBaHUsl CTPOK MAaTPHIIBL.
[IpuBenenue marpuubl K CTyneH4aroMy Buiay u Buay ['aycca. Panr marpuusl. Onpenenurtens
MaTpullbl U ero cBoicTBa. OOpaTHas Mmarpuia. PemieHue cucteM JIMHEHHBIX anreOpandyecKux
ypaBHEeHUH (C TmoOMOIIbI0 00paTHOM MaTpuubl, MertogoM [aycca, Meromom Kpamepa).
[IpencraBienne o JMHEWHBIX BEKTOPHBIX MpocTpaHcTBaX. COOCTBEHHBIE BEKTOPHI U COOCTBEHHBIE
3HAUYEHMS] MATPULIBL.

O6beM yueOHON JUCIUILTHHBI

Beero Cemectp
Bun yuebnoit paboThl 1
3E Axan. 4. 3E Axap. 4.
OO11ast TpyA0E€MKOCTb AUCIUILIUHBI 110 YIeOHOMY 2 72 2 79
TUIaHY
KonTakTHas paboTa — ayIUTOPHBIE 3aHATHS: 1 32 1 32
Jlexmn 0,5 16 0,5 16
[Ipaktuueckue 3ausarus (113) 0,5 16 0,5 16
CamocTtosTtenpHas paboTa: 1 39,8 1 39,8
CamocrosTenbHOe U3yueHue pazzienion
JUCIUTLTAHBI 1 39,8 1 39,8
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KonTakTHas camocTosiTenbHas pabora 0,15 0,15
Buj uTOroBoro KOHTpoJIst: 3auer
CemecTtp
Bun yae6HO#I paboThI Beero 1
3E AcTp. u. 3E | Actp. u.
OOmiast TpyA0EMKOCTh AUCIHUILTUHEI 10 YIeOHOMY 2 54 2 54
TUTaHy
KonTakTHas paboTa — ayIMuTOPHBIC 3aHITHS: 1 24 1 24
Jlexun 0,5 12 0,5 12
[IpaxTnueckue 3ansrus (113) 0,5 12 0,5 12
CamocrosrenpHas padoTa: 1 29,85 1 29,85
CamocrosiTenpHOE M3ydeHHe pazaenos
JIACLUIUINHEI 1 29,85 1 29,85
KonTakTHas camocTosiTennsHast pabora 0.15 0,15
Bux uroroBoro KoHTpOIS: 3auer

5. TPEBOBAHUA K YCJIOBUSAM PEAJIMZALIUU ITPOI'PAMMBI
BAKAJIABPUATA

5.1. TpeboBanus K Ka[poBOMY 00eCIIeUEHHUIO

KanpoBoe obecrieuenue mporpamMmbl OakaigaBpuata cOOTBETCTBYeT TpeboBanusm DPI'OC
BO:

-peanu3anuio  IporpaMMbl  OakanaBpuaTa — 00€CIEYMBAIOT  HAaYYHO-TIEJarOrHYecKHe
pabOTHUKH YHUBEPCUTETA, a TAKXKe JIMIIA, IPUBJIEKAEMbIE K peain3aliy IporpaMmbl OakagaBpuara
Ha YCJIOBHUSX TPaKJAHCKO-TIPABOBOIO JIOTOBOpa, KBaTU(UKALUMs KOTOPHIX COOTBETCTBYET
KBAIM(UKAIIMOHHBIM ~ XapaKTePUCTHKAM, YCTAaHOBJIEHHbIM B EJMHOM KBalH(pUKATUOHHOM
CIPaBOYHHKE JIODKHOCTEH PYKOBOAUTENICH, CICIIUAIMCTOB U CIYKAIllUX, pa3zel
«KBanudukanoHHble XapaKTePUCTUKH TOJDKHOCTEH PYKOBOJIUTENEH U CIEHMATUCTOB BBICIIETO
po(eCcCHOHANIBHOTO U JOMOJHUTENBHOr0 MPOoECCHOHAIBHOIO 00pa30BaHUSN», YTBEPKIACHHOM
nprKa3zoM MUHHUCTEPCTBA 3[paBOOXPaHEHUs U colnaabHOro pa3Butus Poccuiickoit denepannu ot
11.01.2011 Ne 1m (3apeructpupoBan MunucrtepctBom Hctummm Poccuiickoii deneparuun
23.03.2011, Ne 20237) u nmpoeccuoHaIbHBIMU CTaHAAPTaMH (IIPU HATTUYHH);

-J10J1s1 ITATHBIX HAyYHO-TIEJArOrMueckux paboTHUKOB (B MPUBEACHHBIX K IEIOYNCICHHBIM
3HaYEHUSIM CTaBOK) Oosee 50 MPOIEHTOB OT OOMIEr0 KOJMYECTBA HAYYHO-IEJarormuecKux
paboOTHUKOB YHUBEpCHUTETA (aKaeMUUeCKUil OakanaBpuar);

- JIoJI1 HAy4YHO-TIEJAaroruuyeckux pabOTHUKOB (B TMPUBEACHHBIX K IEJIOYUCICHHBIM
3HAYEHUSIM CTABOK), UMEIOIIMX YUEHYIO CTEIEeHb U (WJIM) yuyeHOe 3BaHHe, B 00IlIeM Yucie HayqyHO-
MeJarornyeckux paboTHUKOB, peaTu3yIOLIUX MporpaMmy OakanaBpuata, 0osee 60 IpOIEHTOB;

-l0Jsl  HAYYHO-TIEJAroTMYeCKUX pab0OTHUKOB (B MPHUBENEHHBIX K I[EJIOYHCICHHBIM
3HAYEeHUSIM CTaBOK), HMMEIOLIMX o00pa3oBaHME, COOTBETCTBYMOIIee NPOQMI0 MpenoaBaeMoi
JTUCHUIUTAHBL (MOAYNsI), B OOILIEM 4YHCIE HAayYHO-TIENAarorudeckux pabOTHUKOB, PEaTU3YIOMINX
nporpaMmy OakajaBpuara, coctapiseT 6osee 80 MpoIEeHTOB;

- CpPEeIHEroJI0BOe YMCIO MyONHKaIUil Hay4yHO-TIearoriueckux pabOTHUKOB YHUBEPCUTETA
3a MEpHoJl peaau3aluu MporpamMmbl OakamaBpuata B pacuere Ha 100 HaydHO-IEIArorMyecKux
paboOTHUKOB (B IPUBEICHHBIX K IEJIOYMCICHHBIM 3HAUYEHUSM CTaBOK) JIOJDKHO COCTABIIATH HE MEHEE
2 B KypHaJlaX, HHAEKCHpPYeMbIX B 0a3ax manHbix Web 0f Science mnu Scopus, nim He menee 20 B
KypHallax, MHIEKCUPYEMBIX B POCCHIICKOM MHIEKCE HAYYHOTO ITUTHPOBAHMUS;

- Joyis pabOTHUKOB (B MPUBEACHHBIX K IIEIOYNCICHHBIM 3HAUEHHUSIM CTaBOK) U3 YHCIIa
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pYKOBOAUTENEH U PaOOTHUKOB OpPraHU3aIid, eSITeIbHOCTh KOTOPHIX CBS3aHA C HAIPABICHHOCTHIO
(mpodumiem) peanu3zyeMoil mporpamMmbl OakanmaBpuara (MMEIOIIMX CTax paboTel B JAaHHOMN
npodeccuoHanbHOW OONacTH HEe MeHee 3 JieT) B oOmeM uwucie pabOTHUKOB, pEATU3YIOLINX
nporpammy OakanaBpuara, He 6osee 10 mpoueHToB.

- o011ee pyKOBOJCTBO HAYYHBIM COJICPKAHUEM IPOrpaMMbl OakajJaBpuaTa ONpeaeIeHHOM
HaIlpaBJICHHOCTH (mpodunst)  ocymecTBiseTcs LITaTHBIM Hay4HO--
MeIarOrHYECKUM pabOTHUKOM OpraHU3aliy, UIMEIOIINM YYSHYIO CTEIIEHb, OCYIIECTBIISIONIUM
CaMOCTOSTEIIbHBIC HAYYHO-HCCIIEIOBATEIBCKHAE TIPOCKTHI U YYACTBYIOIIUM B OCYIIECTBICHUN TaKUX
MIPOEKTOB IO HAIPABJICHUIO (TIPO(UITIO) MOIrOTOBKH, UMEIOIUM €KETOIHBIC TYOIHKAIIH T10
pe3yibTaTaM yKa3aHHOW HAayYHO-MCCIIeOBATEIbCKON IEATEIBHOCTH B BEIYIINX OTEYECTBEHHBIX U
(nmn) 3apyOeXHBIX PELIEH3UPYEMBIX HAYUHBIX )KYPHAJIaX U U3JIAaHUSX, a TAKKE OCYIIECTBISIONINM
©XKETOJHYI0  anpoOanuio pe3ylbTaToB yKa3aHHOM  HAayYHO-HCCIIEOBATEIBCKOM eI TEIHHO
CTH HA HAITMOHAIBHBIX  MEXKIyHAPOJAHBIX KOHPEPESHIIUSX.

5.2. MarepuanbHO-TEXHHUECKOE 00ecTieueHne

MarepuanbHo-TeXxHUUYeCKass ~ 0a3a  yHMBEpCHUTETAa  COOTBETCTBYET  JIEHCTBYIOIIHUM
MPOTHBOIMIOKAPHBIM ~ TMpaBWJIaM H HOpMaM H  O0ecreYrBaeT NPOBEAECHHE BCEX BHUOB
TUCHHUIUTMHAPHOH W MEXKIUCHUIUIMHAPHOW  TOATOTOBKH,  MPAKTHYECKOW W HAy4IHO-
HCCIIEI0BATENIbCKON pabOThl 00yJarOIMXCsl, IPETYCMOTPEHHBIX YUEOHBIM TJIAHOM.

[lepeuenr MaTepHaTbHO-TEXHHUUECKOTO OOECnedeHUs BKJIIOYAET: JIEKIHOHHbIE Yy4eOHbIE
aymuropun  (00OpyJOBaHHBIE  BUACONPOCKIIMOHHBIM  O00OpYJOBaHWEM Ui  TPE3CHTAIHH,
CpeIICTBaMHU 3BYKOBOCIIPOM3BEJICHUS, PKPAHOM, U MUMECIOIIMMH BbIX0J B MHTEpHET), MOMEIICHUS
JUI TIPOBEACHUSI CEMHHAPCKUX M MPAKTUUYECKUX 3aHATHH (00OpyAoBaHHbBIE y4yeOHOW MeOelnblo),
OnbnuoTeKky (MMeEroIIyr0o pabouue KOMIBIOTEpHBIE MecTa JUis OakajJaBpOB, OCHAIICHHBIC
KOMIIBIOTEPaMH C JIOCTYIIOM K 0a3aM JaHHBIX M BBIX0JIOM B MIHTEpHET), 1ab0paTopru, OCHAIIICHHBIE
COBPEMEHHBIM  O0OpyIOBaHHMEM JJIsi  BBINOJHEHUS  HAyYHO-HCCIEI0BATENbCKOW  pabOTHI,
KOMITbIOTEpHBIE Kiacchl. [Ipyu Mcnonb30BaHUU 3JEKTPOHHBIX M3JaHUM YHHUBEPCUTET 00ecreurnBaeT
KaXJIoro oOydaromierocss BO BpeMs CaMOCTOSATEIbHONW TMOATOTOBKM paboyMM MECTOM B
KOMITBPIOTEPHOM KJIacce ¢ BBIXOJOM B VHTEpHET B COOTBETCTBUHU C TPYAOEMKOCTHIO M3y4aeMBIX
JTUCIUTLINH.

MarepuanpHo-Texuudeckoe obecnedenne OOIl  OGakanmaBpuara TIO  HampaBJICHUIO
noarotoBku 18.03.01 - Xumudeckas texHosorusi, npoduib — TeXHOIOTHS 3alUThl OT KOPPO3UH,
BKJIIOYAET:

5.2.1. O6opynoBaHue, HEOOXOAMMOE B 00pa30BATEIIHLHOM ITPOIIECCE

[Torenumocrar IPC-ProMF, Bpamarommiicss auckoBeiii snekrpoa BD-06, BoasHbie OaHu
JIb-12, Tepmoctar LOIP LB 200, marautHbeie Memanku MSH-300, mexanudeckas memanka RZR-
2021, marautHas memanka MR HEI-STANDART, cniekrpodoromerp CD-2000, mopraTuBHbie pH-
metpsl pH-410, nonomerp AHHUOH 4111, ommerp BUTOK, nedexrockon akyctuueckuit MTUCK-
1.0, mmMdoBaIbHO-TIOIUPOBAIBHBIA cTaHOK MP-2, craHok s 3ampeccoBku XQ-2B,
mukpoTBepaomep [IMT-3M, meramnorpaduyeckuit mukpockon METAM PB-21/22, cymunibHbIi
mkagp HIC-80-01 CITY (o 350 °C), mydenbnas neub SNOL 7,2/900, ranbBaHnuyeckasi yCTaHOBKa
PGG 10/3-B-1,5, npodunomerp Mitutoyo Surftest SJ-310, Koppo3uMeTp BBICOKOTO pa3peIicHHsI
MSI500E Handheld ER Corrosion Data Logger, nabopatopHas kaOuHa [isi MOPOIIKOBOTO
okpammBaHusi ¢ nucroneroMm-pacneuteneM CTAPT-50, poTtaumonHnslii aGpasuomerp Taber
Elcometer 5135, Oneckomep Elcometer 480, tutpatop mnoreHunomerpuueckuit ATII-02,
tomuuHoMmep Elcometer 456, ananutuueckue Bechl CE224-C, ananutmueckue Bechl GR-200,
ananutudeckue Beckl OHAUS DV 215CD, texnuueckue Beckl Ek 6001, anresumerp uudpoBoit
PosiTest ATM 20mMm, yHHBepcalibHasl UCTIBITaTeNbHAs IByXKOJOHHAs MammnHa Shimadzu AGS-XG6,
nonomerp AHMOH 4102, norennuoctatel IPC, muctumnsatopsr /13-4-02-«OMO», mydenbHas
rmeub SNOL 7,2/1100, ucrounuku nutanus AKNUII-1122.

5.2.2. Y4eOHO-HarJIsIHbIe TOCOOUs

KoMmrmnekTsl mpe3eHTanuii K JEKIMOHHBIM Kypcam; HaOopsl 0O0pa3loB pazIHYHBIX
MaTepHUaIoB M MOKPHITHI.

5.2.3. KommbroTepsl, HHPOPMAITHOHHO-TEIEKOMMYHUKAIIMOHHBIEC CETH, alapaTHO-
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IIPOrPaMMHBIE U ayTMOBU3YaAJIbHBIE CPEICTBA

[lepcoHanbHble KOMIIBIOTEPHI, YKOMIUIEKTOBaHHbIE mpourpeBatesssMmu CD u DVD,
IIPUHTEPAMU U IPOIPaMMHBIMU CPEJICTBAMU; MPOEKTOPHI; SKPaHbl; ayJUTOPHUS CO CTALlMOHAPHBIMU
KOMIUIEKCAaMHU OTOOpaskeHUs] MHPOpPMALUU C JTI000TO 3JIeKTpoHHOTO Hocutens; WEB-kamepsr,
nudpoBas KamMepa K ONTHYECKOMY MHUKPOCKOMY; HU(POBOW QoToanmapar; KONMHUPOBAIbHbIC
annapartsl; JOKaJbHas CETh C BBIXOJOM B MIHTEpHET.

5.2.4 TleuaTHple W DJEKTPOHHBIE OOpa3oBaTelbHbIE U HWH(GOPMAIMOHHBIE PECYPCHI

HNudbopmanimoHHO-METOIMYECKHE MaTepHaIbl: yaeOHbIe TIOCOOUS 110 TUCIIUIIINHAM
BAPUATHUBHOW YaCTU MPOTpaMMbl; METOJAMYECKUE PEKOMEHJALUU K TPAKTUYECKUM 3aHSTUSIM;
pa3gaTouHBId MaTepHall K JIEKHMOHHBIM Kypcam; ydeOHbIe (DMIIBMBI IO TPOLECCaM TEXHOJIOTHH,
AJIEKTPOHHBIE y4YEOHbIE HU3JaHUS MO JUCUMIUIMHAM BapUAaTHBHON YacTH, HAy4HO-IOIYJISIPHbIE
AJIEKTPOHHBIE U3aHUSI.

DNEeKTPOHHBIE 00pa30BaTEIBHBIC PECYPCHI: KadeapaibHble ONOIMOTEKHU JIEKTPOHHBIX
W3JIaHU# 10 AUCUMILIMHAM BapUaTUBHOM YacTH; AJIEKTPOHHbBIE IPE3EHTALMU K pa3enam
JIEKIMOHHBIX KYpPCOB; yueOHO-METOAUUECKHE Pa3padOTKH Kadeaphl B 3JEKTPOHHOM BU/JE; YUeOHBIE
(¢uIbMBI K pa3aenaM AUCLIUIIIUH.

5.3. YuebHO-MeTommueckoe obecrieueHne

Jlig peanuzauuy OCHOBHOW 00pa3oBaTeIbHOW MpOTrpamMMbl MOJATOTOBKU [0 IMPOTrpaMMme
OakaaBpuaTa MO HaIPaBJIEHUIO «XUMUYECKasi TEXHOJIOTUs», MPopmiib « TeXHOIOTHs 3alIUThl OT
KOPPO3UW» UCIOJB3YIOTCS (POHIBI yueOHOHM, y4eOHO-METOAMYECKONW, HAYyYHOU, MEePHOINYECKON
Hay4yHO-TeXHHUYECKOoM muTepaTypsl MHpopmanmonno-oubnuoreunoro uentpa (UBL)) PXTY um. 1.
N. MenneneeBa u kadenp, y4acTBYIONIUX B peau3aiiii MPOTPAMMBI.

NudopmanronHo-6ubnuoreunsiii neHtp PXTY wum. JI. U. MenneneeBa obGecrnieunBaer
MHOOPMALIMOHHYIO  TOAJEPKKY  pealu3alid  NpPOrpaMMbl,  COJAEHUCTBYET  IOJATOTOBKE
BBICOKOKBaTU(PUIIMPOBAHHBIX CIIEIUAIMCTOB, COBEPIIEHCTBOBAHUIO Y4eOHOTO Mpoliecca, Hay4dHO-
HCCIIE0OBATEILCKON PabOThI, CIIOCOOCTBYET PAa3BUTHIO MPOGECCHOHAIBHOM KYJIBTYPHl OYmyIIEro
CHeIHaINCTa.

UBL] ynuBepcurera oOecreuynBaeT OOYYAIOMIUXCS OCHOBHOW y4eOHOM, ydeOHO-
METOJMYCCKON W HAYYHOW JUTEpaTypod, HEOOXOAUMOHW Ui pealu3allud M KaueCTBEHHOTO
OCBOEHHUSI OOy4aloUIMMUCS MO Iporpamme OakajnaBpuara oOpa3zoBaTENILHOTO Ipoliecca MO BCEM
TUCHMIUIMHAM ~ OCHOBHOM  00pa3oBaTelIbHOM MNporpaMMbl  MOJATOTOBKH  0akajaBpoB 110
HanpaBiieHnto 18.03.01 «Xumuueckas TexHOJOTHs», Tpodmib — «TexHomorus 3ammThl OT
KOPPO3UM».

OO6muii 06beM MHOTOOTpacieBoro (porma MBI cocrapiser 1 708 372 k3.

@®oHn yueOHON M y4yeOHO-METONWYECKOM  JIUTepaTypbl YKOMIUIEKTOBAH IE€YaTHBIMU
W3JIaHUSIMU U3 pacuera He MeHee S50 HK3eMIUIIPOB KaKJO0To U3 M3JaHHi OCHOBHOM JIUTEPATYpHI,
MEPEYUCICHHON B paboyux MporpaMMmax IJUCHUILIUH (MOJysei), MpakTUK H He MeHee 25
AK3EMILISIPOB JIOTIOJIHUTENBHOM JuTepaTypsbl Ha 100 oOydaromuxcs.

Kaxxnpiii obyuaromuiicss 1o OCHOBHOM 00pa3oBaTeilbHON MporpaMMme oOecredeH He MeHee
4YeM OJHUM Y4eOHBIM M OJHUM Y4€OHO-METOJAMYECKUM TEYaTHBIM U/UIU DJIEKTPOHHBIM HU3/IaHUEM
M0 KaXKJI0M TUCHUIUIMHE PO (ECCHOHATBHOTO [IUKIIA, BXOASIIEH B 00pa30BaTeIbHYIO IPOTPaMMY.

@®oup nomonHUTEnbHOU nuTeparypel WBIL] Biitoyaer momMuMo ydeOHOI JUTEpaTyphl
oduuuanbHble, CHpPaBOYHO-OMONMOrpaduueckre, CHENHMATM3UPOBAHHBIE OTEYECTBEHHBbIE U
3apyOeKHbIe IEPUOINUECKUE U HHPOPMALIMOHHBIE U3JAHHUS.

NupopMallMOHHO-OMOMMOTEUHbIH  IIeHTp oO0ecreyrBaeT CaMOCTOSITETIbHYI0 — paboTy
MarucTpoB B YHTANbHBIX 3ajlaX, MPENOCTaBIsAs IIUPOKUN BBIOOp JHUTEPATYpHl MO aKTyalbHBIM
HampaBJICHUsAM, a TaKkKe 00ecreunmBaeT JOCTYN K COBPEMEHHBIM NpO(ecCHOHANIbHBIM 0azaM
JAHHBIX, UH()OPMAIIMOHHBIM, CIIPABOYHBIM U MIOUCKOBBIM CHCTEMAaM.

Kaxnpiii oOyuatomiuiics obecrieueH CBOOOTHBIM JIOCTYIIOM U3 JIOO0H TOYKH, B KOTOPOMH
uMmeercs JocTynn K cetd VHTepHeT, K DiekTpoHHO-OmOmmoreunsiM cucremam (OBC) u
aNIeKTpoHHOU Oubanoteke (Ob) YHuBepcuTeTa, KOTOpBIE COJEpXAT pa3IMuYHbIe H3JAHHUS TI0
OCHOBHBIM HM3Y4aeMbIM JUCLUILIMHAM U c(HOPMHUPOBAHBI [0 COTIACOBAHUIO C MPaBooOIagaTeIsIMU
y4eOHOH 1 yueOHO-METOIMUECKOM IUTepaTyphl.

Jns  Ooyiee  MOJHOTO M ONEPATUBHOTO  CIPABOYHO-OMOIMOTpaduuecKkoro U
uHpopmanroHHoro obciyxuBanuss B WBIl peann3oBana TexHOJIOTHS DIEKTPOHHON JTOCTAaBKU
JOKYMEHTOB.
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DNeKTpOoHHbIE HWH(POPMAIIMOHHBIE pecypchl, mnpodeccuoHanbHbie bJ[ u crmpaBouyHBIC
CUCTEMBI, TOCTynHbIe moJib3oBarensm PXTY um. J[.U. Menneneesa B 2019 roxy:

ONEeKTpOHHBIN
pecype

PexBu3uThI fOororopa (Homep, narta
3aKJIFOUCHM S, CPOK JICHCTBHS),
ccbuika Ha cailt ObC, cymma
JIOrOBOpa, KOJTMYECTBO KIIFOUEH

XapaktepucTruka oubnmoreyHoro Goua,
JOCTYI K KOTOPOMY TPEI0CTaBISACTCS
JIOrOBOPOM

9BC «Jlaup»

[IpuHaIeXKHOCTD - CTOPOHHSA
PexBusute! norosopa - OOO
«3narenbcTBO «JIaHby», 1OroBOp
Ne29.01-3-2.0-827/2018

0T 26.09.2018 r.

C «26» centsiopst 2018r. mo «25»
ceHTs0ps 2019r.

Ccpuka Ha caiit ObC —
http://e.lanbook.com

CymmMma norosopa — 357 000-00
KonundecTBo Kirovent - goctyn ist
Bcex noJibzoBareneit PXTY ¢
J000TO KOMITBIOTEPA.

DNIEeKTPOHHO-OMOIMOTEeYHAs CUCTEMA
uznatenscrBa "Jlanp" — pecypc,
BKJIFOYAIONINH B c€0s KaK 3JIEKTPOHHBIE
BEPCHUH KHUT BEIYIINX U3IATCIILCTB
y4eOHOW U HAyYHOU JTUTEPATypHhI (B TOM
YUCJIE YHUBEPCUTETCKUX U3AATEIIbCTB),
TaK U JJICKTPOHHBIE BEPCUU
MIEPHOTUICCKUX M3TaHUH 110 PA3IMIHBIM
00Js1acTsM 3HAHUH. 9bC «JIAHb»
MIPEI0CTABIISET MOJIH30BATEIISM
MOOWIBHOE TIprioxkenue s 10S u
Android, B KOTOpBIX UHTETPUPOBAHBI
OecraTHbIE CEPBUCHI JJISl HE3PSIUUX
CTYJICHTOB U CUHTE3aTOP PEUH.
Komnexknuu: «Xumus» - u3g-sa HOT,
«Xumush» - u3a-pa Jlaboparopus 3HaHUH,
«Xumusy - u3a-sa «JIAHby, «Xumusa»-
KHUTY (Kazanckuii HallmOHaIbHBIN
HUCCIIEN0BATEIbCKUHA TEXHOJIOTHYECCKUI
YHHUBEPCUTET), «XUMUI) - U31-Ba
OUSMATIINUT, «udopmartukay - u3a-
Ba "Jlanp", HarmonanbHb1it OTKPBITHINA
VYuusepcuret"MHTYUT", "NnxenepHo-
TeXHUYECKue Hayku'" u3a-a "Jlanp".

nexabdps 2019 r.

Ccruika Ha caiit ObC —

http://reforma.kodeks.ru/reforma/
Konunuectso ximrouei — 5

JIMLIEH3UM + JJOKAJbHBIN JOCTYII C

2. [IpuHannexHOCTH —
DJIEKTPOHHO - cooctBennas PXTYVY. DIIEKTPOHHBIE BEPCUU YICOHBIX 1
OnbIMoTEYHAS Ccpuika Ha caidt ObC — Hay4YHbIX u3ganuii aBropoB PXTY no
cucrema MBI http://lib.muctr.ru/ Bcem OOIL.
PXTY nm. Hoctyn njig noJsib3oBartee
J.M.MengeneceBa PXTY c¢ mo0oro kKoMIproTepa.
(na 6aze AUBC
«HpOucy)
Nudopmannonno- | [IpuHaAneXKHOCTh CTOPOHHSIA. DnekTpoHHas OMOIMOTEeKa HOPMAaTUBHO-
CIpaBOYHAs PexBusutel koHTpakTa — OO0 TexHu4YecKkux u3aanuid. Comepxur Oomnee
cucreMa «MHOD®OPMITPOEKT», xonTpakT | 40000 HallMOHAIBHBIX CTAaHIAPTOB U JIp.
«TEXOKCIIEPT» | Ne 111-1425A/2018 ot HTA
«Hopwmsl, npaBuna, | 18.12.2018 1.
CTaHapThI CymmMma norosopa — 547 511 py0.
Poccuny». C «01» suBaps.2019 r. no «31»
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komnbrorepoB MBI,

DneKTpoHHas
oubnmoreka
JccepTanui

(ObA).

[IpuHauIe)KHOCTD — CTOPOHHSA
PexBusutel norosopa — PI'b,
Horosop Ne 29.01-P-2.0-
826/2018 ot 03.10.2018 .

C «15» oxts16ps 2018 1. mo «14»
utons 2019 r.

CymmMma norosopa - 299130-00
Ccpuika Ha caiit ObC —
http://diss.rsl.ru/

KommuectBo xmroueit — 10

muueH3uil + pacreyatka B MBI

B OB/ nocTynHbI 31€KTPOHHBIE BEPCUU
nuccepranuil Poccuiickoi
['ocynmapcTBeHHON OUOIHOTEKH:

¢ 1998 roga — no cnenuuanbHOCTSM:
"JKOHOMUYECKHUE HAYKH",
"FOpuanueckue Hayku'",
"[lenarorunueckue Hayku" u
"[Icuxonoruyeckue Hayku'";

¢ 2004 roxa - o BceM CIICIHAILHOCTSM,
KpOME MEIUIMHbI 1 (hapMaluy;

¢ 2007 roza - 1o BCEM CHELUAILHOCTSIM,
BKJTIOYasi pabOTHI TI0 MEUIIMHE U
dapmarnuu.

OBbC «HayuHo-
JJIEKTPOHHAS
o6ubnuoreka
eLibrary.ru».

[IpuHaIe)XKHOCTH — CTOPOHHSIS
PexBusutel norosopa — OO0
«PYHD3b», noroBop Ne 29.01-P-
2.0-1020/2018 01 07.12.2018 .
C «01» suBaps 2019 r. mo «31»
nexadps 2019 r.

CchlIIKa Ha calT —
http://elibrary.ru

CymmMma noroBopa - 934 693-00
KonunyecTBo kiroyen — 10cTyn
1utst moJib3oBateneit PXTY o ip-
aZipecaM HEOTpaHUYCH.

DNIEKTPOHHBIE BEPCHUH MEPUOTUUECKUX U
HEMEePUOANYECKUX U3AAHUH IO
Pa3IMYHBIM OTPACIISIM HAyKH

b1 BUHUTH
PAH

[IpuHaIe)KHOCTH CTOPOHHSISI
Horosop Ne 5/1/2018 ot
01.02.2018 r.

CymmMma norosopa - 24000-00
C «02» despans 2018 r. mo «05»
Mas 2019 r

Cchliika Ha CauT-
http://www.viniti.ru/
KonnuecTBo kimroueit —
JIOKAJIbHBIN TOCTYIT IS
noJsib3oBarenet PXTY B UBI]
PXTYV.

Kpymnueiimas B Poccun 6a3 1aHHBIX IO
€CTECTBEHHBIM, TOUHBIM U TEXHUYECKUM
HaykaM. Bxirouaetr marepuansl PXK
(PedeparuBroro xypnana) BUHUTH ¢
1981 r. O6mmit o66em BJI - Gonee 28
MJIH. JOKyMEHTOB
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CrpaBoyHO-TIpaBOBasi CUCTEMA 10

7 CnpaBouHo- [IpuHaIe)KHOCTH CTOPOHHSISA, 3aKOHOIaTeNIbCTBY Poccuiickon
npaBoBas cuctema | JloroBop Ne 45-709A/2018 ot denepanuu.
«Koncynpraunt+», | 09.07.2018 1.
C «10» urons 2018 . mo «09»
utoig 2019 1.
CymmMma norosopa-
KommuectBo xmroueit — 50
I10JIb30BATEIbCKUX JIMIICH3UH 110
ip-aapecam.
CrpaBouHo-
8 npaBoBas cuctema | [IpuHaAneXKHOCTh CTOPOHHSA ["apaHT — crpaBO4HO-TIpPaBOBasi CUCTEMA
“T'apanT» Horosop Nel45-188D2A/2018 r. 0 3aKOHOJATeNbCTBY Poccuiickoit
ot 28.01.2019 1. ®denepanui.
C «28» suBaps 2019 r. o «27»
saaBaps 2020 r.
CchUika Ha calT —
http://www.garant.ru/
CymmMma morosopa - 512000-00
KommuectBo xmroueit — 50
M0JIb30BaTEIbCKUX JTUIEH3UH IO
ip-agpecam.
9 WM3narenncTBO [IpuHaAIe)XKHOCTH CTOPOHHSIS. Komnnekius )KypHaaoB 1o BCeM 00IacTsIM
Wiley Hanmonanenas noamnucka 3HAaHUM, B TOM YHCIIE U3BECTHBIE
(Muno6puayku+ ['TIHTB) JKYpHAJIbI TI0 XMMUH,
CyOnunen3noHHbIN JoroBop No MaTepUajIOBeICHUIO, B3PhIBUATHIM
BELIECTBAM H JIp.
Ccblka Ha calT —
http://onlinelibrary.wiley.com/
KonuuectBo xiroueii - 10CTyn a1
noJsib3oBareneit PXTY mo ip-
aZipecaM HEOrpaHUYECH.
10 QUESTEL ORBIT | [Ipunamie:;kHOCTb CTOPOHHSIS. ORBIT sBnsiercs rmo0anbHbIM
HanmonaneHas moamnucka OTIEPAaTUBHO OOHOBIISIEMBIM MMAaTEHTHBIM
(Muno6pnayku+ I'TTHTB) [IOPTaJIOM, IO3BOJIAIOIIUM OCYILIECTBIATh
CyOnuueH3noHHbIi foropop Ne MOWCK B MIEpEYHE 3asBOK Ha MATEHTHI,
HOJIy4EeHHBIX, TPUOIU3UTENBHO, 80-
MATEHTHBIMU YUPEKJACHUSIMHU B
Ccbuika Ha callT — pa3IMYHBIX CTpaHaX MHUpa U
http://www.questel.orbit.com IPEJOCTaBIEHHBIX T'PAHTOB.
KonuuecTBo kitoueit — noctyn
i nonb3oBateneit PXTY mo ip-
aZpecaM HeOTrpaHUYEH.
11 ProQuest [IpuHanneXxHOCTh CTOPOHHSIS.

Dissertation and
Theses Global

HanumonanpHas noanucka
(Muno6puayku+ 'TIHTB)
CyOnuuieH3noHHbIH JoroBop Ne

baza mannbix ProQuest Dissertation &
Theses Global (PQDT Global)
ABTOPHUTETHAs! KOJUIEKIUs U3 6omee 3,5
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Cchulka Ha caiT —
http://www.proguest.com/products
-services/pgdtglobal.html
KosmmuecTBo Kimtouein — 10cTyn
st mosik3oBareneit PXTY no ip-
aZipecaM HeOTrpaHUYEH.

MJIH. 3apyOeXHBIX AUCCepTaluid, 6oiee
1,7 MIIH. U3 KOTOPBIX NIPEACTABIIEHBI B
IIOJIHOM TEKCTE.

12 American [IpuHAIIEKHOCTH CTOPOHHSIS. Koseknust KypHAJIOB 0 XUMHH U
Chemical Society | HarnmonanbHas momucka xuMudeckoi Texuosgorun Core +
(Muno6puayku+ I'TTHTB) u3narenpctBa American Chemical
CyOnuiieH3nOHHBIH J0roBop Ne Society
Ccplika Ha calT —
http://www.acs.org/content/acs/en.
html
KosmuecTBo kimrouei — noctyn
i nonb3oBarenedt PXTY mo ip-
aJipecaM HeOrpaHHYEH.
13 American Institute | IIpuHaIIeKHOCTH CTOPOHHSISL.
of Physics (AIP) HarnmonaiisHas o immcka Kosuteknust KypHAJIOB TI0 TEXHHYECKUM
(Muno6puayku+ ['TIHTB) Y €CTECTBEHHBIM HayKaM M3/1aTeIbCTBA
Cy6nuneH3noHHbIi 1oropop Ne AMEpHUKaHCKOTO MHCTUTYTA (PU3UKHU
(AIP)
CchUika Ha CalT —
http://scitation.aip.org/
KonunyecTBo kiroyen — 1octyn
1utst mosib3oBateneit PXTY o ip-
aZipecaM HEOrpaHUYEH.

14 Science — Science — oMH U3 CaMbIX aBTOPUTETHBIX
HayyHbIN )XypHast | [IpuHaAIEKHOCTh CTOPOHHSS. aMEPUKaHCKUX HAyYHO-TIOMYJISPHBIX
(smexTpoHHas Hanmonanenas noamnucka *KypHasioB. HOBOCTH HayKy U TEXHUKH,
BEpCHSI HAYYHOU (Muno6puayku+ ['TIHTB) NepeI0BbIe TEXHOJIOTHUH, TOCTUKECHUS
0a3bl JaHHBIX Cyb6nuneH3uoHHbIN 10roBOp Ne nporpecca, 00Cy/ieHue aKTyalbHbIX
SCIENCE mpoOJieM U MHOTOE APYyToe.

ONLINE- Ccbuika Ha callT —

SCIENCE NOW) http://www.sciencemag.org/

KoMmrmanuu The KonuuectBo kitoueii — nocTyn

American Juis oib3oBareseit PXTY no ip-

Accociation for ajzipecaM HEOIpPaHHYCH.

Advancement of

Science

15 Scopus [IpuHaIEKHOCTH CTOPOHHSIS. MynbpTUAMCHUIUIHHAPHAS pedepaTUBHAS

HanmonaneHas moamnucka U HayKOMeTpuuecKkas 6as3a JTaHHBIX
(Muno6pnayku+ I'TTHTB) uznarensctBa ELSEVIER
CyOnuueH3noHHsbIH joroBop Ne
Ccbuika Ha caiT —
http://www.scopus.com.
KonnuecTBo kintoueit — 1ocTyn
i nonb3oBateneit PXTY mo ip-
azipecaM HEOTpaHUYCH.

16 Pecypcni [IpuHaAIEKHOCTH CTOPOHHSIS. OTKpBIT JOCTYH K pecypcam:
MEXAYHApOAHOU HanumonanpHas noanucka WEB of SCIENCE - pedeparuBHas u
KOMITaHUU (Muno6puayku+ I'TIHTB) HayKOMeTpHuecKas 0a3a JaHHBIX.
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Clarivate Analytics

CyOnuueH3noHHbIH 1oroBop Ne

CchllIKa HaA CalT —
http://apps.webofknowledge.com/
WOS_GeneralSearch_input.do?pr
oduct=WOS&search_mode=Gene
ralSearch&SID=R11j2TUY mdd7b
UatOlJ&preferencesSaved=
KosmuecTBo kintoueit — 1ocTyn
quig nonb3osarenedt PXTY mo ip-
aJipecaM HeOIpaHUYeH.

MEDLINE — pedeparuBnas 6a3za
JTAHHBIX 110 MEIUITIHE.

17 Royal Society of [TpuHAIICKHOCTH CTOPOHHSIS. Komrekuust Brimrodaer 44  KypHaa.
Chemistry HanmonaneHas moamnucka Temaruka: Oopranuveckas,
(Koponesckoe (Muno6puayku+ ['TIHTB) aHAJTUTUYECKasi, (Qu3NUecKas  XUMUs,
XUMHUYECKOE Cy06nuiieH3uOoHHBIN 10TOBOP Ne OMOXUMMSI, DIEKTPOXUMHS, XUMHUYECKHE
0011eCTBO TEXHOJIOTUH.

KonnuecTBo Kirouent - goctyn uist
nonb3oBareneit PXTY no ip-
ajzipecaM HEOrPaHUYEH.
http://pubs.rsc.org/

18. DJIEKTPOHHBIE [TpuHagyIeKHOCTH — CTOPOHHSIS - [TomHOTEKCTOBAS KOJUIEKIUSA
pecypcbl AJIEKTPOHHBIX KYPHAIOB U KHUT
W3/1aTebCTBA [Tucemo PODU .(xypHasl) W3/1aTeIbCTBA Springer Mo pa3IuIHbIM

SpringerNature

JoroBop No  (KHHUTH)

KonunuecTBo Kitoveit - goctyn ist
noap3oBareneit PXTY 1o ip-
ajJipecaM HEOrpaHUYEH.
http://link.springer.com/

OTpacisiM 3HAHUM.

- [TomHOTEKCTOBBIE 85 KYpHAIOB
Nature Publishing Group

- KOJ’IJ’ICKHI/IH HAaYYHBIX ITIPOTOKOJIOB
110 pa3JIMYHbIM OTpaCIIAM 3HaAHUH
Springer Protocols

- Kounekust HayqHbIX MaTepHaIoB
B 00y1acT (PU3NUYECKUX HAYK U
uHxuHUpUHTa Springer Materials (The
Landolt-Bornstein Database)

- [TosHBIN TOCTYI K CTATUYECKUM U
JUHAMHYECKUM CIIPABOYHBIM HU3JIaHUIM
110 JE000 TEME

- PedeparuBHas 6aza qaHHBIX 110

YUCTOU U NPUKIAJHON MAaTEMATUKE
ZzbMATH
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19.

baza nganHbBIX
SciFinder
KOMIIaHHUHN
Chemical Abstracts
Service

[IpuHaUIeKHOCTD CTOPOHHSSL.
HanmonaneHas noanucka
(Muno6puayku+ ['TTHTB)
CyOnuueH3noHHbIH JoroBop Ne

Ccbuika Ha callT —
https://scifinder.cas.org
KosmuecTBo Kimtouen — 1octyn
quig nonb3osarenedt PXTY mo ip-
azpecaM U MepPCOHAIBHOMN
perucTpanum.

SciFinder — 3T0  TIOMCKOBBIN CEpPBUC,
obecrneunBaroIIui MHOTOACIEKTHBIN
MOVCK KaK oubnmorpaduueckoit
uHpopMaluy, TaKk M HH(pOpPMAIUH 110
XAMUYECKHM PEAKIHSIM, CTPYKTYPHBIM
coequHEeHUsIM U mateHTaM. OCHOBHas
TEMaThka  OOLIMPHOTO  TOUCKOBOTO
MaccuBa — XHMHS, a TaKkke psl
CMEXHBIX  JUCUUIUIMH, TaKUX  Kak
MaTepHaIOBEACHUE, OMOXUMUS u
OouomenuIuHa, (bapmakosorus,
XUMHYECKass  TEXHOJIOTHS, ¢dusmka,
T'e0JIOTHsl, METAJUTypPTUs U IpyTHE.

20 W3natenbcTBO [MpuHaUIeKHOCTH CTOPOHHSISL. «Freedom Collection» —
Elsevier na HamumonansHadg moammucka [MOJIHOTEKCTOBASA KOJUIEKIHAS
mwiardopme (Muno6puayku+ I'TIHTB) AIEKTPOHHBIX KYPHAJIOB U3/1aTEIbCTBA
ScienceDirect CyOnuneH3noHHbli 1oropop Ne Elsevier mo pa3nmu4HbIM OTpacisMm
3HAHUM, BKIodaromas He menee 2000
Ccpuika Ha callT — HaVMEHOBAHUM 3JIEKTPOHHBIX KYPHAJIOB.
https://www.sciencedirect.com
KonuuectBo kimoueit — moctyr «Freedom Collection eBook collection»
quig nonb3oBarenedt PXTY no ip- | — coxepxkur 6onee 5 000 kaur mo 24
azpecam. pPa3sIUYHBIM ~ TPEIMETHBIM  00JacTsIM
€CTECTBCHHBIX, TEXHUYECKUX u
MEUIIMHCKUX HaYK.
Hoctyn x apxuBam 2014-2018rr.
21 9BbC «Jlaupy» [IpuHaasIe)XKHOCTH - CTOPOHHSIS Kommeknyss KHUT 10 TEXHUYECKUM
PexBusutsl norosopa - OO0 HayKam.

«M3narenscTBO «JlaHby», TOrOBOP
Ne29.01-3-2.0-1299/2018

ot 06.03.2019 .

C «06» mapra 2019r. mo «25»
ceHTsa0ps 2019r.

Ccpuika Ha caiit ObC —
http://e.lanbook.com

Cymma norosopa — 73 247-39
KonuuectBo kiroueii - 10CTyn a1
Bcex nmonan3oBareneit PXTY ¢
J000TO KOMITBIOTEPA.
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22

ABC «IOPAUT»

IIpyHaUIeKHOCTD - CTOPOHHSA
PexBusuthl norosopa — OO0
«DIIEKTPOHHOE U3aTEIBCTBO
FOPAMT», Jlorosop Ne Ne29.01-
3-2.0-1168/2018

ONeKTpoHHass  OMOJIMOTEKAa  BKJIIOYACT
6oxee 5000 HaumMeHOBaHUN Y4EOHUKOB U
yu4eOHBIX IIOCOOMI 1O BEM OTpacisiM

ot 11.01.2019 1. 3HAHUU JUTSt BCEX YpOBHEM
C «11» auBaps 2019 r. no «»10» | mpodeccuonansHoro 00pazoBaHUs  OT
ssaBaps 2020 r. BEIYIINX HAyYHBIX IIKOJI C COONIOAEHUEM

Ccruika ga cait ObC -

TpeboBanuii HOBbIX PI'OCoB.

https://biblio-online.ru/

CymmMma norosopa — 220 000-00
pyo.

KonunuecTBo Kirovent - goctyn uist
Bcex noJibzoBareneit PXTY ¢
J000TO KOMITBIOTEPA.

becninaTHble apXUBHBIE KOJUIEKIIMU, TpHOOpeTeHHbIe MUHOOpHAYKH /17151 BY30B.

Apxu N3mareasctBa American Association for the Advancement of Science.ITaket «Science Classic» 1880-
1996

Apxus NznarensctBa Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus nznarenscrsa Macturyra dusnku (Beankoopuranus). ITaker «Historical Archive 1874-1999» ¢
IIEPBOT0 BBINVCKA KAXKA0ro XypHaia no 1999, 1874-1999

Apxus n3narenscrsa Nature Publishing Group. ITaker «Nature» ¢ mepBoro BeIllycka nepBoro Homepa mo 2010,

1869-2010

Apxus n3narensctBa Oxford University Press. TTaker «Archive Complete» ¢ mepBoro BeIycKa KaI0TO
)KypHaia oo 1995, 1849-1995

Apxus uznarensctBa Sage. [Taker «2010 SAGE Deep Backfile Package» ¢ mepBoro BeIIIycKa KakI0ro
kypHasia oo 1998, 1890-1998

Apxus uznarenscrsa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BeIIYCKa Ka)I0T0 KypHaIa
mo 1996, 1798-1997

Apxus m3narensctea Cambridge University Press. [Taker «Cambridge Journals Digital Archive (CJDA)» ¢
IIEPBOIr0 BBINVCKA KakA0ro xypHaia oo 2011, 1827-2011

Apxus xypHanoB Kopoaesckoro xumuueckoro oburectsa(RSC). 1841-2007

ApXUB KOJUIEKLIMH XXYPHAIOB AMEpUKaHCKOro reodusnuyeckoro corsa (AGU), mpenocraBiaseMblil
n3nareabctBOM Wiley Subscription Services, Inc. 1896-1996

becruatHble ouianbHble OTKpPBITHIE pecypchl HTepHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6benunser 6onee 10000 HayyHBIX KYpHAJIOB IO PA3IMYHBIM OTpacisiM 3HaHUH (0KOJIO 2
MUJUTHOHOB cTaTeil) u3l34 ctpan mupa.
2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B ©6aze pasmemeno 6onee 3000 KHHMr MO Pa3IUYHBIM OTPACISIM 3HAHUN, MPEIOCTABJIEHHBIX 122
Hay4YHBIMH U3aTEIbCTBAMM.
3. BioMed Central https://www.biomedcentral.com/

baza nmannbix Briowaer Oosee 300 peLeH3MpPYEMbIX JKYPHAJIOB 1O OMOMEIHMLMHE, MEIUIMHE H
€CTECTBEHHBIM HayKaM. Bce craTbu, pa3MelieHHble B 0a3e, HaX0AATCS B CBOOOIHOM JIOCTYIIE.
4. DnekTpoHHbIN pecypc arXiv https://arxiv.org/
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https://biblio-online.ru/
http://arch.neicon.ru/xmlui/handle/123456789/2490906
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
http://arch.neicon.ru/xmlui/handle/123456789/4674300
http://arch.neicon.ru/xmlui/handle/123456789/4674300
http://doaj.org/
https://www.doabooks.org/
https://www.biomedcentral.com/
https://arxiv.org/

KpynHueiimum OecriiaTHBI apXuB — 3JIEKTPOHHBIX HAay4YHBIX MYOJMKAaUUil 1O pasaenaM (U3UKH,
MaTeMaTuKu, UHPOPMATUKU, MEXaHUKH, aCTPOHOMUU U Ouosioruu. Vmeercs moapoOHBIH TeMaTHYECKUI
KaTaJoT ¥ BO3MOYKHOCTh MIOMCKA CTAaTeil 10 MHOKECTBY KPUTCPHEB.

5. Konekuus xypuanos MDPI AG  http://www.mdpi.com/

MHOrOIMCIUMTUIMHAPHBIA ~ TU(GPOBON  M3TATENBCKUH  pecype, SBISETCs  miaThopMoil  Jjis
peLEH3UPYEMBIX HAYUHBIX JKYPHAJIOB OTKpbITOro gocryna, uznatomuxcsi MDPI AG (bazens, LlBeitapus).
WznarenscTtBo BhimyckaeT Oojee 120 pasHOOOpa3HBIX 3JEKTPOHHBIX JKYPHAIOB, HAXOAALIUXCS B OTKPHITOM
JOCTYTIE.

6. U3znarenscTBO ¢ OTKpBITEIM AocTyrioM InTech http://www.intechopen.com/

[lepBoe u kpymHEeiiee B MUPE U3JaTEIbCTBO, MyOIUKYIOIIEe KHUTH B OTKPBITOM  JOCTYIIE, OKOJIO
2500 nayunbIx u3gaHuil. OCHOBHAsl TeMaTU4ecKasi HallPaBJIIEHHOCTb -  (U3WYECKUE U TEXHUUYECKUE HAYKH,
TEXHOJIOTUU, METUIIUHCKUE HAYKU, HAYKH O )KU3HHU.
7. basa nannbix xumuueckux coeaurennit ChemSpider http://www.chemspider.com/

ChemSpider — sto OecriatHasi XuMuuYeckass 0a3a JaHHBIX, MPEIOCTABIISIONMIAs OBICTPBIA TOCTYI K
Oosnee yeM 28 MWJUIMOHAM CTPYKTYpP, CBOMCTB M COOTBETCTBEHHOUN MHpopmauuu. Pecypc npuHamiexut
Koponesckomy xumuueckomy obmiectBy BenukoOputanuu (Royal Society of Chemistry).

8. Komnekuus xypuanos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — koyuieKnus )ypHAJIOB, B KOTOPBIX IMyOJIUKYIOTCS OTYETHI O HOBBIX HCCIICIOBAHUSIX B
00JacTl €CTECTBEHHBIX HAyK M MeIWLUMHBI. Bce ypHanel — pasMmelneHsl B cBoOogHOM poctyne (Open
Access), Bce CTaTbU MPOXOJIAT CTPOTr0€ HAyUYHOE pEleH3UPOBAHHUE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomcTBo mo marentam wu ToBapHeiM 3Hakam CHIA — USPTO — mpenocrasmser
CBOOOJHBIN TOCTYI K aMEPUKAHCKUM NaTeHTaM, ONyOJIMKOBAaHHBIM ¢ 1976 1. 0 HacTosIIee BpeMsl.
10. Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[Tarentsl (MO0 TaTeHTHBIC 3asBKHU) Oosiee 50 HAIMOHAIBHBIX W HECKOJBKHUX MEKIyHAPOHBIX
MaTeHTHBIX OI0pO, B TOM uucie nociHbie TeKCThl mateHToB CIIA, Poccuu, ®panmuu, Anonnu u ap.
11. denepanbHbIN WHCTUTYT MPOMBIIIIICHHON COOCTBEHHOCTH (DUIIC)

http://www..fips.ru/wps/wcm/connect/content ru/ru

Nudopmanmonnsie pecypebt DUIIC cBobGo1HOTO AOCTYMA:
-OnextpoHHbie OroyuteTenu. M3o0perenus. [lone3Hsie Moienu.
-OTKpBITBIE PeeCTPbl POCCUIICKUX N300peTeHu 1 3asBOK Ha H300pETeHHUS.
-PedepaTsl poccuiickux maTeHTHBIX JOKYMEHTOB 3a 1994-2016 1.
-ITonHbIe TEKCTHI POCCUICKUX MAaTEHTHBIX TOKYMEHTOB U3 MOCJIEHEr0 0(hUIINaIbHOTO OIOJIIETEeHS.

5.4. KoHTpOJIb Ka4ecTBa OCBOCHHS NPOrpaMmbl 0akanaspuata. OueHo4YHbIe CpeacTBa

KoHTpons kadecTBa OCBOEHHS MNpOrpaMMbl OakanaBpuara BKIIOYaeT B ce0s TEKyLIUi
KOHTPOJIb  YCIIEBAEMOCTH, TMPOMEKYTOUHYI0O U HMTOTOBYIO (TOCYAapCTBEHHYIO UTOTOBYIO)
aTTecTaluio 00yJarOIIUXCS.

Texyiuit KOHTPOJIb YCIIEBAEMOCTH 00ECIIeYMBAET OIEHMBAHUE X0JIa OCBOCHUS IUCIUIUIMH
U TPOXOXKICHWUS TMPAKTUK, TPOMEKYTOUHAs aTrTecTalus OOyJarolMXcsi — OIICHUBAaHHE
MPOMEXYTOYHBIX W OKOHYATEIbHBIX PE3yAbTAaTOB OOYYEHHS MO TUCIUIUIMHAM, MPOXOKICHHUS
MPAKTUK, BBITIOJHEHUSI HAYYHBIX HCCIIEI0BAHUI.

[lepedyeHb OLIEHOUHBIX CPEJCTB BKIIOYAIOT: KOHTPOJIbHBIE BOIPOCHI U TUIIOBBIE 3aJaHUs JUIs
MPAKTUYECKUX 3aHATHI, KOHTPOJIBHBIX paboOT, 3a4€TOB W OSK3aMEHOB, MPUMEPHYIO TEMAaTHUKY
pedepaTtoB, KypcoBbIX paboT; HHbIE (OPMBI KOHTPOJIS, TO3BOJSIONUIUE OICHUTH CTETCHb
chOpPMUPOBAHHOCTH KOMITETEHIIUI oOydaromuxcs. OIEHOYHBIE CpEeICTBAa MPEICTABICHHI B
pabounx mporpaMmMax TUCITUILINH.

locynapcTBeHHass WTOTOBas aTTeCTallUs OOYYAIOMIETOCs SBISETCS O0O0sS3aTeNbHOM U
OCYILIECTBIISIETCS TIOCIIe OCBOCHHS MTPOrpaMMbl OakaiaBpuaTta B OJTHOM oObeMe. ['ocymapcTBeHHas
UTOTOBAs ATTECTAIUS BKIIOYAET MMOATOTOBKY U 3aIIHUTY BBITYCKHOW KBATH(PHUKAITMOHHON paOOTHI.

6. PaGouune nporpaMmbl JHCHHUILINH
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Paboune mporpammel cienyromux aucuumud. HAP, npaktuk, YA :
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KOPpO3HH

26.
21.
28.
29.
30.
3L

KOppO3uu

32.
33.
34.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

HNHocTpaHHBIN A3BIK

dunocodus

Hcropus

®dusndeckas KyJIbTypa U CIIOPT

Maremaruka

NudopmaTuka

dusuka

OO011ast u HeopraHudeckasi XUMHUs

Opranunueckasi XUMUs

dusznyeckas XUMus

Komonnas xumus

Ananutnyeckas XuMUs U (PU3MKO-XUMUYECKHE METO/Ibl aHAIN3a
WNnxenepuas rpaduka

[IpukimagHas MexaHuka

DNEeKTPOTEXHUKA U MPOMBIIIJIEHHAS AJIEKTPOHHUKA
be3onacHOCTh KU3HEAECATENBHOCTH

[Ipoueccel u anmapaThl XUMUYECKOW TEXHOJIOTHU

OO6mas XuMH4YecKasi TEXHOJIOTUs

Cucrembl ynpaBiaeHUs] XMMUKO-TEXHOJIOTMYECKUMHU TpOIieccaMu
OCHOBBI PKOHOMUKH U YIIPABJIEHUS IPOU3BOICTBOM
[IpaBoBeneHHE

DKoJIoTHs

HaueprarensHas reomerpus

OCHOBBI KBaHTOBOW XMMUHN aHTUKOPPO3HUOHHBIX MaTEPHUATIOB
Teopust BEpOATHOCTEN U MAaTEMATUYECKasl CTATUCTHKA B TEXHOJOTHUH 3aIUTHI OT

JlaGopaTopHbie pabOTHI IO OPraHUYECKON XUMHUH

Oprannyeckasi XUMHS B TEXHOJIOTHH 3alIUTHI OT KOPPO3HH

Musnepanorus u Kpuctamiorpadus

[IpoexTupoBaHue AeTaliell MAIIMH U allllapaToB B TEXHOJIOTUH 3aIUTHI OT KOPPO3UH
JIaGopatopHbie paboThI 10 PU3HYECKON XUMUH KOPPO3ZHOHHBIX MTPOIECCOB
WHcTpyMeHTambHBIE  METO/Ibl XHMHUYECKOTO aHAJIN3a B TEXHOJIOTHUH 3aIIUTHI OT

JIaGopaTopHbIi MPAaKTUKYM IO MIpOLieccaM U armaparaM XUMHYECKON TeXHOJIOTUU
[IpoexTrpoBaHue MPOILIECCOB U aMIapaToB XMMHUUYECKON TEXHOIOTHUH
MonenrpoBaHue XUuMUKO-TEXHOJIOTUYECKUX IPOLECCOB B TEXHOJIOTUU

3allIUTBI OT KOPPO3HUU

35.
36.
37.

38.

39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
Sl

TeopeTnueckre 0OCHOBBI KOPPO3UH
3aiuTa OT KOppO3uu
VYueOHas HayyHO-HCCIeI0BaTeNIbCKasi paboTa

ONeKTUBHEIC JUCIHHUITIMHBI 110 (1)I/I3I/I‘leCKOI7I KyJIbTypC U ClIOPTY

OCHOBBI MEHEKMEHTA U MapKETUHTa

OCHOBBI TEXHUYECKOTO PEryIUPOBAHUS U YIPABICHUE KaUeCTBOM
BeruucnurenbHas MaTeMaTHKa B TEXHOJIOTHH 3aLIUTHI OT KOPPO3UH
JlMcKpeTHas MaTeMaTHKa B TEXHOJIOTHUH 3aIIUTHI OT KOPPO3HU
DU3UKO-XMMHUYECKHE OCHOBBI KOPPO3HOHHBIX IMPOLIECCOB
XuMHuuecKkasi KHHeTHKa KOPPO3HOHHBIX POIIECCOB
JloToTHUTEbHBIE TJ1aBbl (PU3UKH

Snepnas ¢pusuka

Koppo3noHHbIIT MOHUTOPUHT 000PY0BAaHUS XUMHYECKHX POU3BOICTB
OCHOBBI HAy4YHBIX HCCIEIOBAaHUN

®dusuKa U XUMHUs TOJTUMEPOB

JIakoKpaco4HbIE MOKPHITUS

MarepuanoBeeHIE B TEXHOJIOTUHU 3AIIUTHI OT KOPPO3UU
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52.
53.
54.
55.

CTpyKTypa METAJIJIOB U CIUIABOB

MerTo1pl Hccen0BaHusl MAaTEPUAJIOB U IIPOLIECCOB XUMHUUECKON TEXHOJIOIMH
ITokperTus

[IpakTHKa MO MOJYYEHUIO IEPBUYHBIX TPO(PECCHOHATBHBIX YMEHUI U HaBBIKOB, B

TOM YHUCJIC ICPBUYHBIX yMeHI/Iﬁ N HaBBIKOB Hay‘{HO-HCCHeI[OBaTeHLCKOfI JACATCIIBHOCTU

56.
57.

HayuHo-uccnenoBarenbckas padoTa
[IpakTika 1O  MONyYeHHIO  MPO(ECCHOHAIBHBIX  YMEHMH W ONbITA

podecCHOHATBHOM IeATeThHOCTH

58.
59.

60

61.
62.
63.

[IpennunioMHas npakTuka

3ammTa BBITYCKHON KBaTH(PUKAIIMOHHON pabOTHI
[lepeBo1 HAyYHO-TEXHUYECKOH JINTEPATYPHI
I'paxnanckas 3amuTa B Ype3BbIYaHBIX CUTYALUAX
TeopeTnyueckue OCHOBBI XUMUU

BBenenue B MaremaTuky

Bxomsamux B OOIl mo wampaBnenuto moarotoBku 18.03.01 «Xumudeckass TEXHOJIOTHUS
npoduis «TexHomorus 3amuThl OT KOPPO3WW», BBHITIOJHEHBI B BHUJIE OTAEIBHBIX JOKYMEHTOB,
SIBJISTIOIIIMXCST HEOTheMJIeMOH yacThio qanHoi OOIN.

7. OneHOYHbIE MAaTePHAJIbI

OneHounsle MaTepuansl ciaenyomux qucuuuimd HUP, npakTuk 3 yaeOHOTO 1U1aHa):

RBoo~Noog~whE

KOppO3HUN

26.
217.
28.
29.
30.
31

KOpPpPO3HHU

32.

0.
1.
12.
13.
14.
15.
16.
17.
18.

19.

20.
21.
22.
23.
24.
25.

WNHOCTpaHHBIN S3BIK

Ounocodus

Ucropus

®usnueckas KyIbTypa U COPT

Maremaruka

Nudopmaruka

®dusuka

OO011ast u HeopraHudeckast XUMHUs

Opranuueckasi XuMHust

®dusnueckas XUMHS

Komnounnnas xumus

Ananutuyeckas XuMUs U (PU3NKO-XMMUYECKHE METO/IbI aHAIH3a
WNnxenepnas rpaduka

[IpuknagHas MexaHuka

DNEeKTPOTEXHUKA U ITPOMBIIUICHHAS AJIEKTPOHHKA
be3zonacHOCTh )KU3HEAEATEIBHOCTH

[Ipoueccel U anmnapaTbl XMMUYECKON TEXHOJIOTUU
OO01as XuMHUYecKas TEXHOJIOTUs

Cucremsl YIIpaBJICHUS XUMHUKO-TCXHOJIOTHYCCKUMHU IIPOLCCCAMU.

OCHOBBI ’KOHOMUKH U YIIPaBJIECHUS NPOU3BOACTBOM
IIpaBoBencHME
DKoI0THUS
HaueprarenbHast reomerpust
OCHOBBI KBaHTOBOM XMMHUHU aHTUKOPPO3UOHHBIX MaTEPUATIOB
Teopust BEpOATHOCTEN U MAaTEMATUYECKasl CTATUCTUKA B TEXHOJOTHUH 3aILUTHI OT

JIaGopaTopHble pabOThI [0 OPraHUYECKON XUMHUH

Opranudeckast XMMuUsl B TEXHOJIOTHH 3aLUTHI OT KOPPO3UU

Munepanorus 1 Kpucramiorpadus

[IpoexTrpoBaHue feTaell MallMH U aNlapaToB B TEXHOJOTUU 3aUTHI OT KOPPO3HH
JIaGopatopHble pabOThI 10 HPU3NYECKONH XUMHUH KOPPO3HOHHBIX MTPOIIECCOB
WNHcTpyMEHTaANBHBIE  METOJIbl XMMUYECKOIO aHAJIN3a B TEXHOJIOTHH 3aILUTHI OT

JIaGopaTOopHBIi MPAKTUKYM I10 MPOLIECCaM U armapaTaM XUMHYECKOH TeXHOIOTHH
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33.
34.

[IpoekTrpoBaHue MPOLIECCOB U AIMAPATOB XUMHYECKOU TEXHOJIOTUN
MopenupoBaHue XMMHUKO-TEXHOJIOTUUECKUX MpOLIECCOB B TEXHOJOTHH

3alUTHI OT KOPPO3UU

35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
ol
52.
53.
54.
55.

TeopeTnueckre 0CHOBBI KOPPO3UH

3amura oT KOppo3uu

VueOHast Hay4HO-HCCIIEeI0BaTeNIbCKas paboTa

DJNEeKTUBHbIE TUCIMIUIMHBI 10 (PU3HYECKON KYIBTYPe U CIIOPTY
OCHOBBI MEHEIPKMEHTA U MAapKETHHTa

OCHOBBI TEXHUYECKOTO PErYJIMPOBAHUS U yIIPaBICHUE KaUECTBOM
BoruncnuTenbHas MaTreMaTHKa B TEXHOJIOTUHU 3aLIUThI OT KOPPO3UHU
JluckpeTHas MaTeMaTHKa B TEXHOJIOTUH 3alIUTHI OT KOPPO3UU
DU3NKO-XUMHUYECKHE OCHOBBI KOPPO3UOHHBIX MPOLIECCOB

XuMuyeckasi KHHETHKa KOPPO3UOHHBIX MTPOLIECCOB

JlononHUTENbHBIE TTIaBbl (PU3UKU

SAnepnast pusuka

Koppo3noHHbIE MOHUTOPUHT 000PYIOBaHHS XUMUUECKUX POU3BOICTB
OCHOBBI Hay4YHBIX UCCIIEI0BaHUMN

®u3rKa U XUMHUS IOJIMMEPOB

JlakoKkpaco4yHbl€ MOKPBITHS

MartepuanoBeieHue B TEXHOJIOTHUH 3alIUTHI OT KOPPO3UHU

CtpykTypa METaJIJIOB U CIJIaBOB

Merto bl Hccie10BaHusl MAaTEpUAIoB U MPOIIECCOB XUMHUUYECKON TEXHOIOTHH
[TokperTus

[IpakTika 1Mo Moyy4eHu o NEPBUYHBIX MPOPECCHOHAIBHBIX YMEHHUI U HABBIKOB, B

TOM YHUCJIC IICPBUYHBIX yMeHI/Iﬁ 1 HaBBIKOB HaquO-HCCHe]IOBaTeHBCKOﬁ JACATCIIBHOCTHU

56.
S7.

Hayuno-uccnenoBarenbckas pabota
[IpakTka MO  MOJYyYEHUIO  NPOPECCHOHANBHBIX  YMEHMM UM OIbITa

npodeccuoHabHOM 1eATeIbHOCTH

58.
59.
60.
61.
62.
63.

[IpennumniomMHas mpakTuka

3amura BBITYCKHON KBATHM(UKAIIMOHHON PaOOThI
[TepeBoa HAy4YHO-TEXHUUECKOU JTUTEPATYPhI
I'paxnanckas 3amuTa B Ype3BbIYAHBIX CUTYALUIX
TeopeTnueckre 0CHOBBI XUMUU

BBenenue B MaTeMaTHKy

Bxomsamux B OOII mo nampaBieHuto nmoArotoBku 18.03.01 «Xumuyeckass TEXHOJIOTHS
npoduiab «TexHONOrus 3amUThl OT KOPPO3WW», BBHINOJHEHBI B BUIE OTACIBHBIX JTOKYMEHTOB,
SIBJITIOIUXCST HEOTheMIIEMOU YacThio manHoit OOII.

8. MeToauueckue MaTepuaJibl

Metonudeckune Mmatepuaisl cneayromux aucuumiud, HUP, npaktuk, [ A u3 yuebHoro miuana:

RB©O©oo N ~wWhE

0.
1.
12.
13.
14.
15.
16.

NHocTpaHHBIN SI3BIK

dunocodus

Hcropus

dusnueckas KyIbTypa U COPT

Marematuka

HNudopmatuka

dusuka

OO01as u HeopraHudeckast XUMHUS

Oprannueckasi XUMus

dusnueckas XUMHs

Konnounnas xumus

AHanutuyeckas XuMus U (PU3NKO-XMMUYECKHE METO/IbI aHAIH3a
NnxenepHas rpaduka

[IpuknagHas MexaHuKka

DIEeKTPOTEXHUKA U MTPOMBIIIICHHAS 3IEKTPOHHUKA
be3omacHOCTh KU3HEAEATENBHOCTH
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17.
18.
19.
20.
21.
22.
23.
24.
25.

KOppO3HH

26.
27.
28.
29.
30.
31

KOppPO3HHU

32.
33.
34.

[Ipoueccel u anmapaTbl XUMUYECKOW TEXHOJIOTHU

OO011as XUMHYECKast TEXHOJIOTHSI

Cucrembl yrpaBJIeHUs] XMMHUKO-TEXHOJIOTUYECKUMHU TIPOLIECCAMU

OCHOBBI 5)KOHOMUKH U YIIPaBIEHUS MPOU3BOICTBOM

IIpaBoBeneHue

OKoJIorus

HaueprarenbHas reomerpus

OCHOBBI KBaHTOBOW XMMUHU aHTUKOPPO3HUOHHBIX MaTepUAJIOB

Teopust BEpOSITHOCTEN M MAaTEMAaTUYECKAs! CTATUCTUKA B TEXHOJIOTUHU 3aILUTHI OT

JIaGopaTopHbie pabOThI 10 OPTraHUYECKON XUMHUH

Opraanyeckast XUMHS B TEXHOJIOTHH 3alIUTHI OT KOPPO3HH

Munepanorus u Kpuctamiorpadus

[IpoexTupoBaHue AeTaIel MANIMH U allllapaToB B TEXHOJIOTHUH 3AIIUTHI OT KOPPO3UH
JlaGopatopHble pabOThI 10 PU3NYECKON XUMHH KOPPO3UOHHBIX IPOLIECCOB
WHCcTpyMeHTambHBIE  METOJBl XHMHUYECKOTO aHAIN3a B TEXHOJIOTUH 3aIIUTHI OT

JlaGopaTopHBIN TPAKTUKYM IO TIPOIIECCaM U arrapaTaM XUMHUYECKON TEXHOJIOTHI
[IpoekTupoBaHue MPOILIECCOB U AMIMAPATOB XUMUYECKOW TEXHOJIOTUU
MoienupoBaHrEe XUMUKO-TEXHOJIOTHYECKUX MPOIECCOB B TEXHOJOTHH

3aIMUTHI OT KOPPO3UHU

35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

49.
50.
ol
52.
53.
54.
55.

Teopernueckrie 0CHOBBI KOPPO3UU

3ammuTa oT KOppo3nun

VYyebHast HayuyHO-HCCIeI0BaTENbCcKas paboTa

DNEeKTUBHBIE TUCIUIUIMHBI IO PU3NYECKON KYJIBTYpEe U CIIOPTY
OcHOBBI MEHEPKMEHTA M MAPKETHHTA

OCHOBBI TEXHHUYECKOTO PETyJIUPOBAHUS U YIIPABICHUE KAYECTBOM
BrruucnurenpHas MaTeMaTHKa B TEXHOJIOTHH 3aITUTHI OT KOPPO3UH
JluckpeTHas MaTeMaTHKa B TEXHOJIOTHH 3aIIUTHl OT KOPPO3HH
DU3NKO-XUMHYECKHE OCHOBBI KOPPO3UOHHBIX MPOIIECCOB
XuMHUYecKasi KHHETHKA KOPPO3HOHHBIX MPOIECCOB
JlonoJTHUTEIBHBIC TIaBbI (PU3HKH

SAnepHas ¢usnka

Koppo3noHHBII MOHUTOPHHT 000PYI0BAHUS XUMHUYECKUX MPOU3BOJICTB
OCHOBBI HAYYHBIX UCCIIEA0BAHUI

®du3nka U XUMHUS [IOJTUMEPOB

Jlakokpaco4yHble TOKPBITHS

MarepuanoBeieHHE B TEXHOJIOTUH 3AIUTHI OT KOPPO3UHU

CTpyKTypa METAJIJIOB U CIUIABOB

Mertonp! vccneaoBaHusl MaTEPUAIIOB U TPOLIECCOB XMMUYECKON TEXHOJOTUH
IToxperTHs

[IpakTiKa 1Mo MoJy4eHU o MEePBUYHBIX MPO(PECCHOHAIBHBIX YMEHUI U HABBIKOB, B

TOM YHUCJIC IICPBUYHBIX YMCHI/Iﬁ 1 HAaBBIKOB Hay‘IHO'I/ICCHe,Z[OBaTeHBCKOﬁ JACATCIIBHOCTHU

56.
S7.

Hayuno-uccnenoBarenbckas paboTa
[IpakTnka 1O  MONYyYeHMIO  MpO(EecCHOHAIBHBIX  yYMEHMH M OMbITa

npodeccuoHaNbHON 1eATeTbHOCTH

58.
59.
60.
61.
62.
63.

[IpenuniomMHas npakTHKa

3amuTa BeIYCKHOM KBAIN(UKAMOHHONW pabOoThI
IlepeBo1 HAyYHO-TEXHUYECKOH JINTEPATYPHI
I'paxxaHckas 3an1UTa B Ype3BbIUAHBIX CUTYaLUsAX
TeopeTnueckne 0CHOBBI XUMUHU

BBenenue B MaTeMaTuKy

Bxomsamux B OOIl mo nampaBnenuto noarotoBku 18.03.01 «Xumuyeckas TEXHOJOTHS
npoduis «TexHomorus 3amuThl OT KOPPO3UW», BBIMOJHEHBI B BHJIE OTIEIBHBIX JIOKYMEHTOB,
SIBISIOIINXCI HEOTheMIIEMOI yacThio ganuou OOIT.
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Marpuia KOMIETEHIMI 110 HAIPaBJICHUIO IOArOTOBKH OaKaIaBpoOB

18.03.01 «XuMuyeckasi TEXHOJIOTHs» TPOPMIh « TeXHOIOTHs 3auUThl 0T KOoppo3um» (2019 T.)

IIpunoxxenue

OOuIeKyIbTypHBIE ObmienpodeccuonaIbHbIC
HaumenoBanue qUCIUITTUHBI Komnerenmmu N N o N) L © ~ © P ; ;\"‘ :z E 2 E
4 4 4 S S S S S 2| 2| BE| E| 2| E| E
©| o| o] ol 0| ol o| ol S| &| 3| 3| 3| 3|3
WNHOCTpaHHBIN S3bIK +
Oduocodus +
Hcropus +
dusnyeckas KylbTypa U CIOPT + +
Maremartuka +
Nudopmaruka + |+
dusnka + |+
OO6mrast 1 HeOpraHU4ecKass XUMUs + +
£ Opranuyeckas XMMHs + |+ + |+
2 dusznyeckas XUuMus + | + | +
§ Komnmongnasa xumust + + +
8 AnHanutuyeckas XuMus U (PU3NKO-XUMHUYECKHE METO/IbI aHATTN3a + +
WNnxenepnas rpaduka +
[Ipuknagnas MexaHuka +
DNEeKTPOTEXHHUKA U TPOMBIILICHHAS 3JIEKTPOHUKA + + +
be3onacHOCTh KU3HEAEATEIBHOCTH + + + +
[Ipoueccsl u anmapaTsl XUMUYECKON TEXHOJIOTUU + |+ | +
OO01mas XuUMHUYECKasi TEXHOJIOTHSI +
Cucremsl ynpaBlIeHUs] XUMHUKO-TEXHOJIOTUYECKUMHU MPOLECCaMu +
E 2 OCHOBBI 5KOHOMMKH U YIIPaBJIEHUS MPOU3BOJICTBOM +
% E [IpaBoBeneHue +
B E Dkonorus + |+
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HaueprarenbHas reomerpus

OCHOBBI KBAHTOBOM XUMHHU AHTUKOPPO3HUOHHBIX MaTCPHUAJIOB

Teopuss BepoSITHOCTEW W MaTEeMaTH4ecKass CTaTUCTHKA B
TEXHOJIOTUH 3AIIUTHI OT KOPPO3UHU

JIaboparopHbIe pabOTHI IO OPraHUICCKON XUMHH

OpFaHI/I‘IGCKaSI XUMHUSA B TCXHOJIOTHH 3allTUTBI OT KOPPO3UU

Munepanorus u Kkpucramuiorpapus

[IpoekTupoBaHue AeTAIE MAlIMH U aNapaToB B TEXHOJIOTHH
3alIUThI OT KOPPO3HH

JlabopaTopHbie pabOThI 1O GU3UIECKON XUMUHU KOPPO3ZUOHHBIX
MIPOIIECCOB

I/IHCTPYMGHT&]'IBHI)IG METOAbI XUMHUYECKOTI'O aHajlIn3a B
TEXHOJIOTHH 3aIIUTBI OT KOPPO3HUU

JlaGopaTopHBI MPAKTHKYM o TMpoleccaM M anmnaparam
XUMHYECKON TEXHOJIOTUU

[IpoekTupoBaHne MPOLECCOB W  allapaToB  XMMHYECKOU
TEXHOJIOTUHU

MOI[GJ'II/IpOBaHI/Ie XUMHUKO-TCXHOJIOTHYCCKUX IIponeccoB B
TCXHOJIOI'MH 3aIIUTBI OT KOPPO3UU

TeOpeTI/I‘ICCKI/IC OCHOBBI KOPppPO3UH

3amura oT KOppo3uu

VuebHas HAaYYHO-UCCIICAOBATCIIbCKAA pa60Ta

ONeKTUBHEIC JUCHUIIIIMHBI 110 Q)HSHHGCKOI;’I KYJIbTYPC U CIIOPTY

JIMCIMIUTHHBL TI0 BEIOOPY

OCHOBEI MCHCIPKMCHTA U MAapKCTHUHI'A

OCHOBBI TEXHHYECKOT'O peryjampoBaHus U YIIPABJIICHUC KaUCCTBOM

BeruncnurensHas MareMaTthka B TEXHOJOTMM  3alllUTBl  OT
KOppO3HUN

Z[I/ICerTHaH MaTEMaTHUKa B TCXHOJIOTHUU 3alIUTEI OT KOPPO3HU

DU3NKO-XUMHUYECKHIE OCHOBEI KOPPO3HUOHHBIX MTPOLIECCOB

XuMH4YeCKass KHHETHKA KOPPO3HOHHBIX IMTPOLIECCOB

I[OHOJ'IHI/ITCJ'ILHBIC I'JIaBbl (I)I/ISI/IKI/I

Snepuas ¢pusuka
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Koppo3noHHBIIT ~ MOHMTOPUHT  OOOpYZOBaHUS  XMMHUYECKHX
IIPOU3BOJICTB

OCHOBBI HAYYHBIX UCCIICIOBAHUI

dus3nka 1 XUMHAS MOJIMMEPOB

JlakoKpaco4YHbI€ MOKPBITHUS

MaTCpI/IaJIOBCZICHI/IC B TCXHOJIOTHH 3allIUTHI OT KOPPO3UU

CrpyKkTypa METaJIOB U CILJIABOB

Merto1bl MCCIIETOBAHUS MATEPUAIIOB M MPOLIECCOB XUMUYECKOM
TEXHOJIOTHH

[TokperTus

IIpakTuka

[IpakThka 1O TOJYYEHUIO  MEPBUYHBIX MPOPECCHOHATBHBIX
YMEHU U HABBIKOB, B TOM YHUCJIE, [IEPBUYHBIX YMEHUN U HABBIKOB
Hay4HO-HCCIEA0BATENBCKOM 1EATETbHOCTH

Hayuno-uccnenoBarensckas pabota

[IpakTika o nosydeHuto NpodeccnoHaNbHbIX YMEHUN U OTIBITA
poQeccuoHAIbHOMN eATEIbHOCTH

[IpegmumioMHas nmpakTuka

3ammTa BBITYCKHON KBaTU(UKAITHOHHOW PaObOThI

®DaxyJIbTaTUBbI

[TepeBoa HAyYHO-TEXHUUYECKOU JTUTEPATYPHI

Fpa)KI[aHCKaﬂ 3aimuTa B ‘IpC3BBI‘IaI>iHBIX CUTyalusiaX

TGOpCTI/I‘ICCKI/IC OCHOBBI XUMHUH

Bgenenue B MaTEMaTuKy
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HaunMmenoBanue JUCHUITIIIMHBI KOMHCTCHHI/II/I

[TpodeccroHanbHBIE KOMITETEHITUT

[IK-1

IK-2

IK-3

[1K-4

IK-5
I1K-6
MK-7
I1K-8
I1K-9
IK-10
IK-11
I1K-16

MK-17

I1K-18

IK-19
IK-20

Basosas yacrtb

WNHOCTpaHHBIN A3BIK

dunocodus

Hcropus

dusnyeckas KyJabTypa U CIOPT

Marematuka

Nudpopmaruka

duzuka

OO6mrast 1 HeOpraHU4ecKas XUMUs

Oprannueckasi XUMuUst

duznueckas XuMusa

Komnounauas xumust

AnanmuTrdeckass XUMHUS U @HSHKO-XHMI/I‘IGCKI/IC METOAbI aHAJIN3a

HNwxenepnas rpaduka

[IpuknagHas MexaHUKa

DNEeKTPOTEXHUKA U MPOMBIIIJICHHAs 3JIEKTPOHUKA

be3onacHOCTH KHU3HCACATCIIbHOCTH

HpOHCCCH " aIrapaTsbl XHUMHYSCKOU TEXHOJIOTHHU

O6H.[af[ XUMHYECKas TCXHOJIOTHUA

Cucremsl YIIPABJICHUA XUMHUKO-TCXHOJOTUYCCKUMU IIpoHeccaMu

BapuaTtuBHas yactb

O06s3aTenbHbIE

OCHOBBI 5 KOHOMHUKH U YIipaBJICHUA ITPOU3BOACTBOM

IIpaBoBEICHUE

DKoJ0rusa

HaqepTaTenLHas[ reomMeTpua

OCHOBBI KBAHTOBOU XMMHUH AHTUKOPPO3UOHHBIX MAaTCPHUAJIOB

TeOpI/IH BCPOHTHOCTefI N MaT€MaTH4YCCKas CTATUCTHKA B TCXHOJIOTHHU

3alIUTHI OT KOPPO3UU

JlabopatopHbie pabOThI 0 OPTAHUYECKON XUMUHU
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OpFaHI/I‘IeCKaH XUMHUS B TCXHOJIOTHMH 3allIUTBI OT KOPPO3UU

Munepanorus 1 Kpuctamiorpadus

[IpoexTupoBaHue neTajiell MalIMH U alllapaToB B TEXHOJIOTUH 3aILUTHI
OT KOPpO3Uu

JIaGopatopHble pabOTBI 1O (U3UYECKOH XUMHH KOPPO3HOHHBIX
HPOLIECCOB

NHCcTpyMEHTaIBHBIE  METO/BI XUMHYECKOTO aHAJIN3a B TEXHOJIOTUH
3aIIMUTHI OT KOPPO3UHU

JlaGopaTopHBIN MPAaKTUKyM IO MpOIleccaM U armapaTaM XUMUYECKON
TEXHOJIOTUHU

[IpoekTupoBaHue MPOLIECCOB U ANMAPATOB XUMUYECKOU TEXHOJIOTHHI

MopennpoBaHre XMMUKO-TEXHOJIOTHYECKHUX ITPOLIECCOB B TEXHOJIOT MU
3aIIMUTHI OT KOPPO3UHU

Teopernueckre 0OCHOBBI KOPPO3UHU

+

+

3amura OT KOppO3un

VYyeOHast HayuyHO-HUCCIIe0BaTeNbCKas paboTa

DNEeKTUBHBIE TUCHUILIUHBI 10 GU3NYECKOM KYIBTYpe U CIIOPTY

JIMCIMIUTAHEI 110 BBIOOPY

OCHOBEI MCHC/PDKMCHTA U MAapKCTUHTa

OCHOBBI TEXHHYECKOT'O PEryInpoBaHuAa U YIIPAaBJICHUC KaUCCTBOM

BrrancanTenpHas MaTeMaTHKa B TEXHOJIOTHH 3allIUTBhI OT KOPPO3HNH

HI/ICerTHaSI MaT€éMaTuKa B TEXHOJIOTHH 3alllUThI OT KOPPO3HUHU

DU3NKO-XUMHUYECKHUE OCHOBEI KOPPO3HOHHEIX ITPOLIECCOB

XuMuueckass KHHETHUKA KOPPO3HNOHHLBIX ITPOLCCCOB

Z[OHOJ'IHI/ITGJ'IBHBIG IJIaBbl (1)I/I3I/IKI/I

SAnepHas pusuka

+ |||+ ]+

+| 4|+ ]+

KOppOSI/IOHHHﬁ MOHHUTOPHUHI O60py,Z[OBaHI/I$I XUMHUUYCCKUX ITPOU3BOACTB

OcHOBEI HAaYYHBIX HCCIeJOBaHUI

dusnka U XuMus MOJIMMEPOB

HaKOKpaCO‘{HBIC TMOKPBITHUS

MaTepI/IaJ'IOBCL[CHI/Ie B TCXHOJIOTUH 3allIUTHI OT KOPPO3UU

CprKTypa MCETAJIJIOB M CIIJIaBOB

-+

+|+|+|+

Metoasl HCCIIeOOBaHMS MaTepuajioB "W IMPOHCCCOB XUMHYIECKOMN
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TCXHOJOTHH

ITokperTus + +
[IpakTHKa 1O MOJYYEHUIO NEPBUYHBIX TPO(ECCUOHATBHBIX YMEHUH U

< HaBBIKOB, B TOM YHCJI€, IIEPBUYHBIX YMEHHI U HaBBIKOB HAy4HO- 20 e e e e e e e e e e

= HCCIEA0BATENIBCKOM NEATEIBHOCTH

% Hayuno-uccnenoBarenbckas pabora s e s

=y [IpakTka 1O NOJIy4EHHIO MPOQPECCHOHAIBHBIX HUU W OIBIT

= P Iy pog yme OllbITa + |+ |+ |+ |+ |+ |+ |+ |+ |+ +]+ |+
pohecCHOHATBHOM IeATETLHOCTH
Hpe)II[I/IHJ'IOMHaﬂ MIpaKTHUKa + |+ |+ |+ |+ |+ |+ |+ |+ |+ ]|+ + |+
3amrTa BeIITYCKHOM KBaTM(PUKAITMOHHON pabOThI + |+ |+ |+ |+ |+ |+ |+ ]+ ]+ |+ +

2 [IepeBo HAyYHO-TEXHUUYECKOW JIUTEPATYPBI

= o

s I'paxxmaHckas 3anuTa B YpEe3BbIYANHBIX CUTYALIAAX +

2 3

%‘ Teopernueckrie OCHOBBI XUMHH +

S BBenenne B MmaTeMaTuky +
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