AHHOTAUUH PA0OYHUX MPOTPAMM AUCUUIIMH
JducuuninHbl 00s13aTe/IbHOM YacTu (0a30Basi 4YacTh)

AHHOTanuA padoyeil NPOrpaMmMbl AUCHUNIMHBI
«Hnocrpanublii 1361k» (b1.5.01)

1 eap AUCHUMIMHBI — TPHOOPETEHUE OO0YUYAIOIUMHUCS O0IIeH, KOMMYHUKAaTUBHOW U
npoeCCHOHATBPHON KOMIIETCHIIMH, YPOBEHb KOTOPHIX Ha OTAENBHBIX OJTamax s3bIKOBOM
IOATOTOBKA  IIO3BOJIIET  MCIIOJIB30BaThb  MHOCTPAHHBIM  SI3bIK  IIPAKTHMYECKH KaKk B
npodecCHOHATBHON (MMPOM3BOACTBEHHONM M HAayyHOW) JEATENbHOCTH, TaK W IS Ielnei
camMo00pa3oBaHMsL.

2 B pesyabrare wu3y4YeHHs [MCUMIUIMHBI oOOydamoluiicd IO IHporpamMmme
0akaJjiaBpuaTa J10JIKeH:

Obnadamys CleAyOMKAMHA OOIIEKYIbTYPHBIMU KOMITETCHIIUSMHU:

- CHOCOOHOCTh K KOMMYHHUKAIIMM B YCTHOH M NMHUCbMEHHOH (hopMax Ha pPyCCKOM H
MHOCTPAaHHOM  fA3BbIKaX JJI1 pElIeHUus 3aJad MEXKJIMYHOCTHOIO U MEXKKYJIbTYPHOIO
B3aumoeictus (OK-5).

3nameo:

- OCHOBHBIE  CIIOCOOBI COYETAEMOCTH JIEKCHYECKHX  E€AMHULl U  OCHOBHBIC
CJIOBOOOPA30BATEIHHBIC MOJICIIH;

- PYCCKHME DKBHMBAJICHTBl OCHOBHBIX CJIOB M BBIPDAKEHUH peYd B IIPOLECCE
MEXJIMYHOCTHOTO U MEXKYJIbTYPHOTO B3aUMOJICHCTBUS;

- OCHOBHBIE IPUEMBI U METObI peeprUpOBaHUS U AaHHOTUPOBAHUS JIUTEPATYPHI,

- MACCUBHYIO M aKTUBHYIO JICKCHKY, B TOM YHCJE OOLICHAyYHYIO U CIIEHUAIBHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO 11l Pa0OThI Ha/l TUTIOBBIMU TEKCTAMU;

- npueMsbl paboThl C OPUTHHAIBLHON JIUTEPATYpPOl HA HHOCTPAHHOM SI3bIKE.

Ymemy:

- paboTaTh C OPUTMHAIBHOM JINTEPATYPON HA HHOCTPAHHOM SI3BIKE;

- paboTaTh CO CIOBapeM;

- BECTU TMEPENUCKY Ha H3y4aeMOM S3bIKE C LENbI0 MEXKIMYHOCTHOTO H
MEXKYJIBTYPHOT'O B3aUMOJIEHCTBUS;

- BECTHM pEYEBYI0 JEITENbHOCTb NPUMEHUTENbHO K cdepe ObITOBOM U
npodeccuOHATbHON KOMMYHUKALINH.

Braoemw:

-MHOCTPAHHBIM S3bIKOM Ha YpPOBHE MEXJIMYHOCTHOIO U MEXKYJIbTYPHOTO OOIIEHUS,
HaBbIKAMU M YMEHHUSIMU pEUYEBOM JEATENbHOCTH IPUMEHUTENBHO K cdepe ObITOBOM U
npodeccOHaIbHON KOMMYHUKAILIMU, OCHOBAMH ITyOIMYHON peyun;

- OCHOBaMHM peepUpOBaHUs U aHHOTHUPOBAHUS JIMTEPATYpPhl HA N3y4aeMOM HHOCTPAaHHOM
A3BIKE.

3 Kparkoe coaep:xaHue TUCHUILIHHBI

Mooyne 1. I pammamuyeckue mpyoHocmu u3yuaemoco A3ulka

1.1 JInunble, TpUTSHKATENBHBIE U IPOYUE MECTOMMEHHUS.

CrpskeHue riiarojaa-cBsi3KHy.

W3menenue rnarosia-cBsi3ki B popMax Hacrosiero BpemeHu. OOpa3oBaHHe pa3iIMuHbIX
BUJOBpPEMEHHBIX (OPM C TOMOIIBI0 Iiaroia-cBsa3ku. OOpa3oBanue u ymorpebienue Gopm
MaCCHUBHOTO 3aJI0TA.

1.2 TlopsA0K €J10B B peATIORKEeHUU. DMpaTHIecKre KOHCTPYKLIUH.

2.1. Naduantue. @opmel nHbuHUTHBA. [IpomomKeHHBIH U TIepGEKTHBIN WHOHUHATHUB.
Oynkuuu  “HOUHUTHBA B npemoxkeHun. OOpa3oBaHue H ynoTpeOiieHHe WH(OUHUTHBHBIX
00OpOTOB THMA «CI0KHOE MOJUIEXKAIIEE» U «CI0XKHOE AONOJIHEHue». BapuanTel mepeBoja
UHOUHUTUBHBIX 00OpPOTOB HA PYCCKUI A3BIK.



2.2. Buno-BpemenHble (opmbl TiarosioB. OOpa3oBaHHE MPOCTHIX, MPOIOJIKEHHBIX,
nep@exTHeIX M Nep(eKTHO-IPOAOKEHHBIX BpeMeH. BompocuTenbHble NPEIIOKEHUS B
pa3nn4HbIX BpeMeHax. OOpa3oBaHue OTpUIATEIbHBIX (HOPM TIaroja B pa3InyHbIX BpeMeHaX.

Mooy 2. Umenue memamuueckux mexkcmos.

UreHne TEKCTOB MO TEMaM:

1. BBenenue B crieniuajbHOCTD

2. I.1. Mennenees

3. PXTY um. JI.1. MenpaeneeBa

[TonsiTue 0 BUAax ureHus Ha npumepax TekctoB o Xumuu, /.. Menneneese, PXTY um,
J.1. Menneneena.

AKTUBM3AIUSA JIEKCUKU IPOYUTAHHBIX TEKCTOB.

N3yyaroiiee 4yTeHre HAyYHO-TIOMYJSPHBIX TEKCTOB IO BHIOPAHHOM CIIEUATBHOCTH.

IIpumepHas TeMaTHuKa TEKCTOB:

«Hayka, TeXHOJIOTUSl U HAyYHBIE METOJIbI»
«XHMMHUYECKOE MPEIITPUATUE
«Xumuueckas 1a00paTopus.
«M3MepeHus B CIICITUAIBHON J1a00paTOPHI.

Jlekcuueckre  OCOOGHHOCTM  TEKCTOB  HAay4YHO-TEXHUYECKOW  HAIPaBICHHOCTH.
TepMUHOJIOTHSI HAyYHO-TEXHUYECKON JIUTEPATYPhl HA U3yYAaEMOM SI3bIKE.

Mooy 3. Ilpakmuxa ycmuoi peuu

[IpakTHKa yCTHOM pedH 110 TEMaM:

1. «I'oBopuM 0 cebey,

2. «B ropoae»,

3. «PaiioHn, rae s xKuBy».

MoHoorudeckasi pedb 1o TeMe «o cedey. Jlekcrmueckne 0COOCHHOCTH MOHOJIOTHYECKON
peun. PeueBoii 3TUKET MOBCEAHEBHOTO O0IIEHUS (3HAKOMCTBO, MPEACTABICHUE, YCTAHOBIICHUE U
NoJJIep)KaHUEe KOHTAaKTa, 3alpoc M cooOuleHne uHGopMaluu, MNOO0yXAEHHE K JCeHCTBHIO,
BBIpaXXEHHE TMPOCKOBI, cornacusi). DOHETHYECKUE XapaKTEPUCTHUKH M3y4yaeMoro s3bIKa.
Oco0eHHOCTH JUAIOTUYECKOM peuH Mo MPONIEHHBIM TEMaM.

Oo11ee konuyecTBO MoayJiei - 3.

4 O0beM yueOHOH TUCHMILINHBI

Bunel yue6Hoi paboThl B 3auetHbIX B akazgem.
eIIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 8,0 288
KonTaktHas padora (KP): 0,58 20,8
Jlexium (Jlek) - -
[Tpaktnyeckue 3anstus (I13) 0,56 20
CamocrositesbHas padora (CP): 6,97 251
Bua koHTposs: 3aueT/IK3aMeH 0,45 3auer (7,6),
IK3aMeH
(8,6)
B Tom 4mnciie o cemecTpam
1 cemecTp
O01masi TPYA0eMKOCTh B ceMecTpe 2,0 72
Konrakthas pa6ora (KP): 0,17 6,2
Jlexmm (Jlek) -
[Tpaktuueckue 3arstus (I13) 0,16 6
CamocrositesibHas padora (CP): 1,72 62
Buja xkoHTpoOJIsi: 3a4eT / IK3aMeH 0,11 3a4er (3,8)
2 cemecTp
Oo6mas Tpy10eMKOCTh B CeMecTpe \ 2,0 | 72




KonrakTHas padora: 0,17 6,2
Jlexunn (Jlek) -
[Tpaxtuueckue 3ansatus (I113) 0,16 6
CamocrositenbHas padora (CP): 1,72 62
Buja koHTpoJisi: 3a4et / 3k3aMeH 0,11 3auer (3,8)
3 cemecTp
O01as TPy10eMKOCTh B ceMecTpe 4,0 144
KonraktHas pa6ora (KP): 0,23 8,4
Jlexuun (Jlek) -
ITpaxtuueckue 3ansatus (I113) 0,22 8
CamocrositeasHas padora (CP): 3,53 127
Buna xouTpoJisi: 3a4et / 3k3aMeH 0,24 31c(3831g)en
Buzsl yaeOHOM paboThI B 3auetHbix | B acTtponom.
CIIMHUIIAX qacax
O01mas Tpy10eMKOCTh JUCHUILIHHBI 110 Y4€0HOMY IJIAHY 8,0 216
KonrakTHas pa6ora (KP): 0,58 15,6
Jlexumn (Jlek) -
[Tpaktueckue 3anstus (I13) 0,56 15
CamocrositesbHasi padora (CP): 6,97 188,25
Bua koHTpoOJs: 3a4eT/3K3aMeH 0,45 3auet (5,7),
IK3aMeH
(6,45)
B ToM unciie mo cemecrpam:
1 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 2,0 54
KonTaktHas padora (KP): 0,17 4.65
Jlextum (Jlek) - -
[Tpaktiueckue 3anstus (I13) 0,16 4
CamocrositesbHas padora (CP): 1,72 46,50
Buja koHTpoOJISi: 3a4eT / IK3aMeH 0,11 3auer (2,85)
2 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 2,0 54
KonTaktHas padora (KP): 0,17 4.65
Jlexumn (Jlek) -
[Tpaktuueckue 3arstus (I13) 0,16 4
CamocrositeabHas padora (CP): 1,72 46,50
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,11 3auer (2,85)
3 cemecTp
OO0mas TPy10eMKOCTh B ceMecTpe 4,0 108
KonTaktHas padora (KP): 0,23 6,3
Jlexmm (Jlek) - -
[Tpaktuueckue 3arstus (I13) 0,22 6
CamocrositeabHas padora (CP): 3,53 95,25
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,24 6,45




AHHOTaNUs padoyeil NPOrpaMmMbl JUCUUILIIHHBI

«®Dusocopusn» (b1.5.02)

1 Heap qucuumiIuHbl — cQOPMHUPOBATH y CTYACHTOB KOMIUIEKCHOE IPEJICTABICHUE O
poiru U mecte puiaocopuu B CHCTEME T'yMaHUTApHBIX, COLMAIBHBIX M ECTECTBEHHBIX HAYK,
MO3HAKOMHUTh HX C OCHOBaMH (unocockoro 3HaHMS, HEOOXOTUMBIMU I pElICHUs
TEOPETUYECKHUX M MPAKTUIECKUX 3a/1a4.

2 B pe3yabraTre uU3yYeHHsl MCUMILUIMHBI OOy4YawlnMiicsi 1O NporpamMme
0axkajlaBpHATA J0JIKEH:

Obnadams cnenyronumMu o0mekyasTypHbIMU (OK) KoMIeTeHITUAMU

- CIOCOOHOCTBIO UCIIONIB30BAaTh OCHOBBI (PUI0CO(CKUX 3HAHUHN I POPMHUPOBAHUS
MHUpOBo33pendeckoi mosuiun (OK-1);

- CIIOCOOHOCTBIO MCIIOJIb30BATh OCHOBBI IIPABOBBIX 3HAHUI B Pa3IMYHBIX cepax
xusuenestensaoctu (OK-4).

3namey:

- OCHOBHOE CcOfiep»aHHe IIaBHBIX (PHUIOCO(CKUX KON U HAIPaBICHUIA,

NPEJCTaBUTEINICH 3TUX MIKOJ, CBS3b U PA3NNUne X QHIOCOPCKUX UIEH, CBSI3b HCTOPHKO-
bunocoPpcKkux KOHLEMIUN C COBPEMEHHBIMU MPoOIeMaMy UHIMBUYyaIbHOU U OOIIIECTBEHHON
JKU3HU.

Ymemn:

- TIOHUMATh ¥ aHATM3UPOBATH MHUPOBO33PEHYECKUE, COIIMATIBHBIC U MHIANBUIYAIbHBIC
po0JIeMbl COBPEMEHHOM KM3HH; TPAMOTHO BECTH JUCKYCCHIO, apTYMEHTUPOBAaHHO OTCTaWBAaTh
CBOIO MO3UIIHIO 110 3HAYUMBIM (pHUI0cOPCKIM MpodieMaM COBPEMEHHOM KU3HHU, OIIUPAsiCh Ha
HapaOOTaHHBIHN B HcTOpuH (uIocoduu MaTepualt; IPUMEHSTh MOIydYeHHbIe punocodcekue
3HAHUS K PEHICHUIO TPO(ECCHOHANBHBIX 331a4.

Braoemy:

- TpeAcTaBIeHUSIMH O punocodpun Kak HayKe U CUCTEME LIEHHOCTEH, €€ MECTE B CUCTEME
TYMaHUTApHOI'O 3HaHUS; OCHOBaMM (MIOCO(CKOT0 MBIIUICHHS; KaTerOpHabHBIM aIapaToM
U3y4aeMol TUCIHILTUHBI, (GUI0COPCKIMH METOAaMHU aHaIH3a Pa3IMYHBIX MPOOIeM, HaBBIKAMHU
¢miocopckoil  KynabTypbl Ais  BBIpaOOTKM  CHCTEMHOIO, IIE€JIOCTHOIO  B3IJsila Ha
NeMCTBUTENILHOCTh M MECTO XUMHUH U XUMHUYECKOH TEXHOJIOTUH B LIEIIOCTHON KapTHHE MUPA.

3 Kpartkoe conep:kanue JHCIUAIIHHBI:

Brenenue. ®unocodusi, ee MporucxoxIeHUEe U POJIb B 00IIIECTBE.

Monynb 1. OcHOBHBIE (GHIOCO(DCKUE IIKOJIBI.

AnTnuHas ¢uiocodus (nocokpatuku, coductsl, Cokpar, J[emoxpur, IlnaTon,
ApucroTenb, IMHUCTHYECKU-pUMCKas ¢unocodus). OcHOBHBIE MPOOIEMbl CpPEAHEBEKOBOM
¢unocopun u snoxu Bospoxaenus. dunocopus Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus Ilpocsemenus. Hemenkas kinaccuueckas ¢uinocodus. Pycckas ¢umnocopus XIX —
XX BB. OcHOBbl MapkcucTckoi Qumocopuu. OCHOBHbIE HaNpaBICHUS COBPEMEHHOMN
bunocoduu.

Monyns 2. dunocopckre KOHIENIMN OBITHS U TIO3HAHUSL.

[Ipobnema ObiTHs B uctopuu (riocopuun. [loHATHS MaTepuanbHOTO W HICATHHOTO.
OcHoBHBIE (unocockre HampaBiIeHUs: MaTepHaau3M U uaeanusM. IlpuHiun riaobaabHOro
ABOJIIOIMOHU3MA B COBPEMEHHON HAYYHON KapTHHE MUPA.

Konneniuyu npocTpancTBa U BpeMEHH B UCTOPUU GHIIOCOMUHN U HAYKH.

[Mpoucxoxaenne co3Hanus. Poib Tpyaa B MpoucxoxkIeHHH co3Hanus. Mpeannctnyeckue
U MaTepualMCTHUecKue KoHuenuuu co3HaHus. Co3Hanue u  Mo3r. Co3HarenbHOE U
6ecco3narenpHoe. Co3HaHue U sA3bIK. CO3HAHHME U CaMOCO3HAHHE.

Konnenuuu rHoceosoruu B HUCTOpUH  (QUIOCOPHUU: CEHCyalu3M, palMOHAIIU3M,
CKENTHIIN3M, arHOCTUIN3M, KOHIIETIIHS BPOXKICHHBIX HIeH, apropu3M. J(nanekTuka mo3HaHus:
YyBCTBEHHOE U parioHanbHoe. OCHOBHBIE TEOPUU UCTHUHBI.

Monyns 3. [Ipo6iemsr uenoBeka B ¢punocodum.



YenoBek kak mpeaMeT ¢puiaocopckoro aHanmsa B uctopuu ¢punocodpuu. [poucxoxnenue
YyelloBeKa: MPUPOJHBIE U COLHUAIbHBIE YCIOBUS AaHTPOIOCOIMOreHe3a. buonornueckoe u
COLIMANILHOE B YelloBeKe. HAMBY, MHAUBHIYaTbHOCTbD, THYHOCTD.

CMbICIT KM3HU U TIpeJHa3HaueHue yenoBeka. JKu3Hb, cMepTh, Oeccmeprtue. JBuxkeHue
HEHACWIIS, €ro pojb B coBpeMeHHOW »xm3HW. llemm u 1mennoctu. CBoboma BOMM U
OTBETCTBEHHOCTH JINYHOCTU. HpaBCTBEHHBIE, PETUTHO3HBIE, SCTETHUECKHUE IEHHOCTH.

Monyinb 4. @unocodus ucTopun U 00IIeCTBA.

YenoBek B CHCTEME COLMAlbHBIX CBsA3eil. JluyHOocTh M Macchl, cBoOoAa W
HeoOxomumocTh. Dunocodpust ucropun: (HOpMalMOHHAS W IMBWIM3AIMOHHAS KOHIICIIUU
ucTopuueckoro pasputus. [IporpeccucTckrue M HUKIMYECKHE MOJENU pa3BUTUA. [nobanbHbIE
po0JIeMbl COBPeMEHHOCTH. KOHIIETINST yCTOMYHUBOTO Pa3BUTHS U CLIEHAPUH OYTYIIETO.

OObmectBo u ero crpykrypa. ComuanbHas, MOJIUTAYECKAss U JAyXOBHas cdepsl
obmectBa. Konnenmuu rocygapcrsa B uctopuu pustocodekoid Mpicin. ['pakaHckoe 00IIecTBO
U TIPaBOBOE rOCYAApPCTBO.

Monyib 5. @unocodckue mpodIeMbl XUMUH U XUMHUYECKON TEXHOJIOTHH.

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa Hay4dHOTO 3HAHHs, €r0 METOJbI U (POPMBL.
Hay4Hnbie peBosfonMyM ¥ CMEHA THIIOB palMOHATBLHOCTH. Hayka B cOBpeMEHHOM MUpe. DTHKA
HAyKH U OTBETCTBEHHOCTh YYEHOTO.

[IpoGnema cooTHOmCHUST HAayKd M TexHUKW. ColuaibHBIC TIOCICACTBUS HAy4YHO-
TEXHUUYECKOTO TMporpecca. DTUYECKHE M HKOJIOTMYECKUE HMMIIEPATUBbI Pa3BUTHSA HAYKH U
TEeXHUKH.

MecTo XMMUU B CUCTEME €CTeCTBEHHBIX HayK. OCHOBHasi mpobiieMa XUMUU KaK HayKu U
npousBojcTBa. llemn W 3amaum  xuMUYeckod — TexHoiorumw. Croenuduka  XHMHKO-
TEXHOJIOTHYECKOT0 3HaHUs: (PyHIaMEHTAIbHOE U MPUKIAAHOE, SMIIMPHUECKOE U TEOPETUIECKOE.

OO111ee KOJIMYECTBO MOAYJIEH - .

4 O0beM yueOHOH TUCHHMILINHBI

Bunpr yue6HOI paboThI B 3aueTHEBIX B akanewm.
eIMHUIIAX yacax
O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 5,0 180
Konraktnas pa6ora (KP): 0,34 12,4
Jlexmm (Jlek) 0,22 8
ITpakTnueckue 3anstus (I113) 0,11 4
CamocrositenbHas padora (CP) 4,42 159
Bux koHTpoOJs: 3aueT/IK3aMeH 0,24 IK3aMEH
(8,6)
Bunel yue6HoI paboThI B 3auernsix | B actponom.
eIMHUIIAX qacax
O01as TPyA0eMKOCTh THCHUILIHHBI 110 Y4eOHOMY IJIAHY 5,0 135
Konrakthas pa6ora (KP): 0,34 9,3
Jlexruu (JIek) 0,22 6
[Tpaktuueckue 3arstus (I13) 0,11 3
CamocrositesibHas padora (CP) 4,42 119,25
Bupa xouTpoJsi: 3a4er / 3k3aMeH 0,24 IKIAMEH
(6,45)

AHHOTaUUs padoyeil NPOrpaMMbl JUCUMUILIHHBI
«Ucropus» (51.5.03)
1 Heab quCHMIUVIMHBI - GOPMUPOBAHUE Y CTYJACHTOB KOMILJIEKCHOTO MPEJCTABICHUS O
pOJIM M MECTE HUCTOPUM B CHUCTEME TYMAHUTAPHBIX W COLUAIBHBIX HAYK, KYJIbTYPHO-
HUCTOPUYECKOM CcBoeoOpa3uu Poccum, ee MecTte BO BCEMHUPHO-HUCTOPHYECKOM Tpolriecce, 00




0COOEHHOCTSIX M OCHOBHBIX 3Tamax €€ MCTOPHYECKOTO Pa3BUTHS; BBEJCHUE CTYACHTOB B KpPYyT
HMCTOPUYECKHUX MPOOJIEM, CBA3aHHBIX ¢ 00J1acThI0 OymyIiei mpodeccHoHaTbHON AeSTEHHOCTH.
2. B pesyabTrare H3y4YeHMs AUCUMILIMHBI O0y4yaloluiicsi 10 mporpamme
0akaJjiaBpuaTa J0JIKeH:
Obnadoame CIENYIOMUMU 00UeK)IbMYPHLIMY KOMITETCHIIUSIMU:

- CIOCOOHOCTh ~ aQHANM3UPOBATh  OCHOBHBIE  O3Talmbl U 3aKOHOMEPHOCTHU
UCTOPHUECKOT0 pa3BUTHUs 00IIecTBa it popMUpoBaHus rpaxaanckoi nozuiwn (OK-2);

- CHOCOOHOCTH paboTaTh B KOJUIEKTHBE, TOJEPAHTHO BOCIPUHUMATH COLIMATIbHBIE,
ITHUYECKHE, KOHPECCHOHANIbHBIE U KYIbTypHbIe pasinuuus (OK-6).

3namo:

- OCHOBHBIC HalpaBJICHUS, TPOOIEMbI U METOIBI HCTOPUYECKON HAYKH;

- OCHOBHBIE JTamlbl M KIOueBble coObITHs ucTopuu Poccum u mupa; 0coOEHHOCTH
PasBUTHSI POCCHICKOTO TOCYAAapCTBA, BBIJAIOIIMXCS JesTeNei OTeYecTBEHHOW M BceoOuien
UCTOPUHU.

Ymemn:

- COOTHOCHTH OOIME HCTOPHUYECKHE MPOLECChl U OTHCNIbHbIE (AKThI, BBISBISATH
CYIIECTBEHHBIC YEPThl HMCTOPHUYECKUX IPOIECCOB, SBICHUH M COOBITHH; aHaJIM3HPOBATH
COLIMATIbHO-3HAYUMBIE MTPOOIIEMBI;

- (dopmynupoBaTh W apryMEHTHPOBAHO OTCTaWBaTh COOCTBEHHYIO IIO3UIHIO IIO
pa3IMYHbBIM polIeMaM UCTOPHUH.

Braoemy:

- MpeaCTaBICHUSIMH 00 UCTOPUHU KaK HayKe, €€ MEeCTE B CCTEMEe T'YMaHUTapHOTO
3HAHUS;

- IPEICTaBIECHUSIMU 00 OCHOBHBIX 3Talax B HCTOPUU YEJIOBEUECTBA U UX XPOHOJIOTHUH;

- KaTeropuajabHO-IIOHATUHHBIM aIllapaToM U3y4aeMOM IHUCLUIUIMHBI;

- HABBIKAMU aHAJIN3a HCTOPUYECKUX NCTOYHHKOB.

3 Kpartkoe conep:kanue JMCIUILIHHBI.

Monyns 1. Uctopus B cucteMe cOlMabHO-TYMaHUTAPHBIX HayK. OCHOBBI METO0JIOT U
ucropuyeckoit Hayku. OcoO€HHOCTH CTaHOBJIEHHUSI TOCYAapCTBEHHOCTH B Poccun.

Mecro ucropum B cucreMe Hayk. lIpenmer wmcropuueckoil Hayku. Ponp Teopun B
no3HaHuu npoiioro. CynHocTs, GopMbl, (GYHKIMH HCTOPHUYECKOro 3HaHMSA. VMICTOYHHMKHM 1O
OTEUYECTBEHHOM wucTOpuu, ux kiaccudukamus. Hcropuss Poccum — HeoThemiemas dYacThb
BCEMHMPHON UCTOPUH; 0011Iee U 0COOEHHOE B HICTOPUUYECKOM Pa3BUTHH.

Hawano poccuiickoii rocynapctBeHHOCTH. KueBckas Pycb. OTHOKynbTypHBIE U
COLIMAJIbHO-TIOJIMTUYECKHUE NPOLIECCHI CTAHOBJIEHHUS! POCCUMCKOM roCyaapCcTBEHHOCTH. [IpunsarTue
XPUCTHAHCTBA.

Pycckue 3emnu B XII — nauane XVI BB. OGpa3zoBanue Poccuiickoro rocynapcrsa, ero
ucropuueckoe 3HaueHue. Poccns B cepenqune XVI — XVII BB.

Monyns 2. Poccuiickas umnepus B XVII1- nauane XX B.

Poccniickoe rocymapctBo B XVIII Beke — Beke MOAEpHHM3alMd W IPOCBEIICHMUS.
Pedbopmer Ilerpa 1 kak mepBas NOMBITKA MOJAEPHM3AIMU CTpaHbl, €€ OCOOEHHOCTH.
®opmupoBanne Poccuiickoil umnepuu. OCHOBHBIE HANpaBICHUS «EBPONEU3ALNN» CTPAHBI.
DBOJIOIMUS COLMATBHON CTPYKTYpHI obmiecTBa. JlanbHeliee pacmmpenue rpanul Poccuiickoit
UMIIEPUH.

Poccust B XIX cronerun. Ilpomsimenssiii nepesopot B EBpone u Poccun: obuiee u
ocobenHoe. Baxkneitmue ycnoBus nepexona Poccun k MHIycTpHalibHOMY OOLIECTBY — pEIICHUE
KPECTBSIHCKOI'O BOIIPOCA u OrpaHUYCHUE CaMOJIepKaBHsL. JnuTenbHOCTS,
HEIOCJIEeI0BaTeNbHOCTh, LHMKJIMYHOCTh Ipolecca OypxkyazHoro pedopmupoBanus. Poib
CcyObeKTUBHOrO (hakTopa B mpeojoieHuH orcraBaHus. Pedopmbl XIX Beka, MX 3HAYCHHE.
OOwmecrtBennble aBMkeHNs B XIX Beke.

Poccus B Hauane XX Beka (1900 — 1917rr.). OcoOeHHOCTH COLUATBHO-DPKOHOMUYECKOTO
pazButusi Poccum B Hawanme XX Beka. OOBeKTHMBHas TOTPEOHOCTh WMHIYCTPHATBHON
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mozaepHuszanun Poccuu. CooTHomeHue nonutudyeckux cuin B Poccunm B Hawane XX Beka.
Hapacranue kpusuca camonepxkaBusa. llepBas poccuiickas peBomonus. OOpa3oBaHue
noauTUYecKuXx mnaptuil. l'ocymapcrBeHHas nayma Hadasa XX BeKa Kak MEPBBIA  OMBIT
poccuiickoro napiaamentapuzMa. CToJbIMHCKAs arpapHas pedopma. [lepsast MupoBast BoitHa u
yuactue B Heill Poccun. ®eBpanbckas peBomouus 1917r. 1 KopeHHbIE HW3MEHEHHUS B
MOJIMTUYECKON KU3HU CTPAHBIL.

Moayns 3. OT coOBETCKOro rocyapcTsa k coBpeMenHoi Poccum.

dopMupoBaHUEe U CYIIHOCTh coBeTckoro ctposi (1917-1991rr.). IloaroroBka u modeaa
OxTs10pecKOr0 BOOpY:KeHHOTO BoccTanusi B Ilerporpane. II Beepoccuiickuii che3n CoBeToB u
€ro peueHusi. JKOHOMHYECKas U COIMalibHas MOJIMTUKA OOJIBLIEBUKOB. 'paskaHCKas BOWHA U
uHoctpanHas wuHTepBeHIUs. Cynpba u 3HaueHue HOIla. VYTBepknenue ogHONapTUMHON
noymtraeckoi cuctembl. Obpazoanne CCCP. [Tonmutrueckas 6opb0a B MapTHH U TOCYIapCTBE.
CCCP B roas! nepBbix msaTwiieTok (konery 20-x rr. — 30-e rr.). @opMupoBaHue pexxuMa JUIHOU
Bractu CTanMHa M KOMAaHJIHO-aJMUHUCTPATUBHON CHCTEMbl YIPABICHUS TOCYIapCTBOM.
Buemnsis momutuka CCCP B 20-30-e rr. CCCP Bo BTOpOii MupoBOW W Benmkoi
OtedecTBeHHOI BoliHE. VI3MeHEHNEe COOTHOIICHHUS CUJI B MUPE MOCJE€ BTOPOil MUPOBOI BOIHBI.
Havano «xonoanoit BoiHbI». TpyaHoctu mnocieBoeHHoro pasButusi CCCP. Vikecrouenue
MOJMIMTUYECKOTO0  pPEeKMMa W UAEOoNorudeckoro  KoHTposis.  [lombiTku  OOHOBIEHUS
«rocyaapctBeHHOro counanuzMa». XX cbe3g KIICC u ocyxnenue kynbra auuHocTy CranuHa.
«OrtTenenby B AyXOBHOU cepe. DkoHomuueckue pedopMbl cepeaunbl 60-X ro1oB, TPUUUHBI
UX He3aBeplleHHOCTU. HapacTaHue Kpu3HCHBIX SIBJIEHMH B COBETCKOM oOmectBe B 70-e —
cepenune 80-x romoB. Buemnss nomutuka CCCP B xonne 60-x Havane 80-X IT.: OT pa3psaku K
000CTpPEeHHI0 MEXIyHAapoAHOH oOctaHoBKH. «llepecTpoiika»: CyIIHOCTh, IIENH, 3a/ayH,
OCHOBHBIE 3Tansl, pe3yiabTatsl. Pacmang CCCP. O6pazoBanue CHI'.

CraHoBieHHE HOBOM poccuiickoil rocyaapctBeHHOCcTH (¢ 1991- mo Hacrosiee Bpewms).
JInbepanbHass KOHUENIUS pOCCHMCKMX pedopm: mepexol K pbIHKY, (HOpMUpOBaHUE
rpakaaHcKoro oOmiecTBa M MpaBoBOro rocyaapctBa. «lllokoBas Tepamus» 3KOHOMHUYECKHX
pedpopm B Hawame 90-x romoB. Kouctutymus Poccwuiickoit  ®Demeparuu  1993r.
MexHanuoHanbHble oTHOLEeHUs. [lonuTuyeckue mapTuu M OOIIECTBEHHBIE ABMXKEeHUsS Poccun
Ha coBpeMeHHOM »otamne. Poccus Ha mytm MoaepHuszanuu. Poccust B cucremMe MHPOBOM
HSKOHOMHUKH U MEXTYHAPOJHBIX CBSI3EH.

OOu1ee konuyecTBO MoayJel — 3.

4 O0beM y4eOHOH JUCHUIJIMHBI

Bunsl yueOHol paboThl B 3auetHbIX B akanem.
eIMHUIIAX qacax
O0mas TPyA0EMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IIAHY 4,0 144
Konrakthas patora (KP): 0,34 12,4
Jlexruu (JIek) 0,22 8
[Tpaktuueckue 3arstus (I13) 0,11 4
CamocrositesibHas padora (CP): 3,42 123
[ToaroToBka K KOHTPOIBHBIM padboTaM 0,28 10
Pedepar / acce 0,56 20
CamocTosATeTbHOE U3YYEHUE TUCIUILIUHBI 2,58 93
Buja konTpoJsi: 3a4er/3K3aMeH 0,24 IK3aMeH
(8.6)
Bunsl yueOHoM paboThI B 3auerHbIx B actponom.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 108
KonraktHas pa6ora (KP): 0,34 9,3
Jlexmn (Jlek) 0,22 6
[Tpaktuueckue 3arstus (I13) 0,11 3




CamocrositesbHas padora (CP): 3,42 92,25
[ToaroToBka K KOHTPOJIBHBIM paboTam 0,28 7,50
Pedepar / acce 0,56 15
CaMOCTOATEIHbHOC N3YICHHUE TUCITUTLINHBI 0,83 69,75
Buja xoHTpoOJISi: 3aUeT/aK3aMeH 0,24 JIK3aMeH
(6,45)

AHHOTaNus padoyeil MPOrpaMmbl 11 CHUIITTHHbBI
«®Duznyeckasi Kyabrypa u cnopr» (b1.5.04)

1 Henap AMCHMIUIMHBI: OBJIAJICHUE METOOJOTHUEH HAyYHOTO TO3HAHHS (U3HUYECKOU
KyJIbTYpbl M CHOpPTa; CHCTEMON NPAaKTHUYECKUX YMEHUW U HaBBIKOB, OOECIEUMBAIOIINX
COBEpPILECHCTBOBAHUE MCUXO(PHU3UUECKUX CHOCOOHOCTEH; 3HAHWE HMCTOPUYECKUX, HAYYHBIX H
MEeAarorndeckux OCHOB (DU3MYECKOW KyIbTYpbl, CIOpTa U 37J0pOBOro o0Opa3a KHU3HU;
dopMHEpOBaHHE  MOTHBAIMOHHO-IIEHHOCTHOTO  OTHOWICHHWS K  (PU3MUYECKOW  KYJIbTYpeE,
(bu3nYECKOMY COBEPIIICHCTBOBAHUIO U CAMOBOCIIMTAHUIO, YCTAHOBKA HA 3/I0pPOBBII 00pa3 KU3HU.

2 B pesyabrare wu3y4YeHHs] JMCHMILIMHBI oO0ydawluuiicd IO Mmporpamme
0akajiaBpUaTa J10JIKeH:

Obnaoamye cnepyromumMu o0mekyasTypabME (OK) KOMIeTeHIUAMU:

—  CIOCOOHOCTBIO K caMOOpraHu3anuu u camoodpaszosanuio (OK-7);

—  CHOCOOHOCTBIO HCIIOJIb30BaTh METOABI U CpelcTBa (PU3WYECKOW KyIbTYpBI IS

oOecrieueH s TIOHOLIEHHOM colMalibHO# U npodeccnonanbHoi aesteabroctu (OK-8).

3namy:

—  HAYYHO-TIPAKTHYECKHE OCHOBBI (DM3MUYECKON KyJIBTYpBl W CIOPTa, TypU3Ma H

3JI0pOBOTO 00pa3a KU3HHU,

—  COLHMaJIbHO-OMOJIOTHYECKHE OCHOBBI (PU3UUYECKOM KYIbTYPHI U CIOPTA;

—  HUCTOPHYECKHE OCHOBBHI (PM3NYECKOM KYIbTYPHI U CIIOPTA;

—  HuCcTOpHIO (PU3MUECKON KyIbTypbl M CHOpPTa, UMETh MPEACTAaBICHHE O 3HAUYMMBIX

CIIOPTUBHBIX COOBITHUAX HE TOJBKO CBOEH CTPaHbI, HO U MUPOBOTO YPOBHsI; BaKHEUIIIHE

JOCTHKEHHS B 00JIaCTH CIIOPTa;

— cnoptuBHble Tpaguuuu MXTU-PXTY um. JI.1. MenneneeBa, HOMHUTH O MOJABUTAX

CHOPTCMEHOB B rojibl Bennkoit oreuecTBeHHON BOMHBI 1941-1945 rr.

Ymemn:

—  TPUMEHSATH MOJYYCHHbIE TEOPETUYECKUE 3HAHUS B TIOBCETHEBHOM, 00pa30BaTEIbHOMN

1 Ipo(heCCUOHATILHON e TENIbHOCTH;

—  CaMOCTOSITEJIbHO COBEPIICHCTBOBaTh M pa3BUBAaTh CBOM KYJIbTYPHBIM YpOBEHb B

o0actu ucTopuu PU3NYECKON KYIbTYPHI U CIOPTA;

—  ONepUpoBaTh TEMATUYECKUM IOHATUHHBIM amnmnapaToM COBPEMEHHOH (u3nueckoi

KYJIbTHI U CIIOPTA;

—  BBINOJNHITH 3a/IaHUs, CBSI3aHHBIE C CAMOCTOSITENBHBIM aHAIU30M M 00pabOTKOMN

UH(OPMAIIUY TI0 U3yIaeMbIM TEMaM.

Bnaoemy:

— HaBBIKAMH KPUTHYECKOTO MBINUICHHs, O0000IIeHUsT ¥ aHaiau3a HWHQPOpPMAIIHH,

MTOCTAaHOBKH LIE€JIM U BHIOOPA MTYTH €€ JOCTHKCHHUS,

—  HCHOJb30BaTh (PU3KYIBTYPHO-03/I0POBUTENBHYIO JAESATEIbHOCTh IS YKpEIUICHUS

3I0POBBS, JOCTHIKEHUS KU3HEHHBIX U MPO(HECCHOHATBHBIX LIETIEH;

—  Metogamu QuiiocodcKoro Mo3HaHUs, HABBIKAMH PEQIICKCHH.

3 Kparkoe coaep:xanue JTUCUMILIHHbI

Jucuunnuaa (Moaynu) no «®Pu3nuecKol KyJabType U CIOPTY» PEaTu3yIOTCs B paMKax
6a3oBoii yactu bioka 1 «Jucuumiauuel (MOIYJM)» MporpaMMbl OakajnaBpuara B oObeme 72
aKaJeMUYeCKX 9acoB / 54 acTp. 4. (2 3a4eTHBIC CIUHUIIBI).



[TporpaMmma paccunTaHa Ha W3y4eHUE TUCIUILIMHBI B TEUCHHE ABYX CEMECTPOB (2-T0 U 6-
ro), TMpeArojiaracT, 4To OOyYaroIIHecs IMOJY4aloT TEOPETHYECKYI0 MOATOTOBKY B 00JacTH
«Du3nueckas KylIbTypa U CIIOPT.

Pa3zgenpl nMcOMIVIMHLI 1 BUALI 3aHATHA

Monyib Haszsanue moyist Bcero, Yacos
aKaz.4/3.eq. I13 CP 3AY
1. [Ipeamer «Pusndeckas KyiabTypa u 36/ 1 3.en. 6 26 4

criopt». Criopt u noasur. Ucropus
CIIOPTUBHBIX OOIIECTB CTPAHBI

2 Cropr BeIcmnx goctikenuit. Mcropus | 36 /1 3.en. 6 26 4
OnMMOUNCKUX, TapaTUMITUUCKUX,
CHEIUANIBHBIX, ACQIUMIUNUCKUX UTP

Bcero uacos 72 12 52 8
Mopyns Ha3Banue monyns Bcero, Yacos
acTp.u/3.el. 113 CP 3AY
1. [Tpenmer «Pu3nveckas KyJabTypa u 27/13.en. 4,5 19,5 3

criopt». Criopt 1 moasur. Mcropus

CIIOPTUBHBIX OOIIECTB CTPAHBI

2 Crnopt Beiciux goctmwkenuid. Ucropus | 27 /1 3.ex. 45 19,5 3

OMUMIUNACKUX, TAPATUMITUHCKHX,

CIIEeNUATbHBIX, TeQIUMITUACKUX UTP
Bcero uacosn 54 9 39 6

Ka:kaplii MoayJib IporpaMMbl HMeeT CTPYKTYPY:
- IPaKTUYECKHE 3aHATHUS (B BUE JIEKIIMOHHO-TIPAKTHYECKOH paboThI);
- IPaKTUYECKUH pa3nen (JoMallHee 3a/laHue — CaMOCTOsTeNbHAsI paboTa CTYAEHTOB);
- KoHTponbHBIN pazaen (KP) — 3ager.

Teopernuecknii pazgen GopmupyeT cucTeMy HayYHO-IIPAKTHMUECKHUX U CHEIHaIbHBIX
3HaHUHM, HEOOXOAMMBIX s TOHUMAHUS TPUPOAHBIX U  COLUAIBHBIX  IPOLECCOB
(GYHKIMOHUPOBAaHUS (PU3MUECKON KYJIBTYPHI OOIIECTBa M JMYHOCTH, YMEHHUS MX aJalTHBHOTO
TBOPYECKOTO  MCIIOJNB30BaHMs  JUIl  JIMYHOCTHOTO M MPO(ECCHOHAIBHOTO  Pa3BUTHUS;
CaMOCOBEPIIICHCTBOBAHUS, OPTaHU3AIMU 3JOPOBOTO 00pasa »KHU3HH NPH BBHIOJHEHUN y4eOHO,
npo¢eCCHOHATIBHON U COLMOKYIBTYPHOU JAESITEeIbHOCTH.

CamocTosiTeIbHAsi padoTa TpeaycMaTpPUBAET M3YYCHHE OCHOBHBIX METOJIOB M CITIOCOOOB
dopmupoBaHus y4eOHBIX, MPO(ECCHOHAIBHBIX U KU3HEHHBIX YMEHMH M HaBBIKOB CpEICTBAMH
(bU3NIECKOil KYIBbTYpHI U CIIOpPTA.

KonTpoabublii pa3gen. Kpurepuem ycHemHOCTH OCBOEHHS Y4eOHOro MaTepuala
SIBIISIETCS OIIEHKA IIPETIOo/IaBaTellsl, YYUTHIBAIONIAs CBOCBPEMEHHOCTh BBHIMIOJHEHUS JOMAITHUX
3aJaHui, YETKOCTb M IIOJIHOIIGHHOCTh BBIOJHEHHUS KOHTPOJBHBIX PabOT, 3HAHUU
TEOPETUYECKOTO pa3fielia MPorpaMMBbI

4 O0beM yueOHOH TUCHHUILINHBI

B B I VI
Bunpl yueOHOI paboThI 3a4YETHBIX | aKaJeM. | CEMECTp | ceMecTp
CIMHUIAX | Yacax
OO0masi TpyA0eMKOCTh TUCHHUIJIMHBI MO 2,0 72 1,0 3.ea. | 1,0 3.ex.
yueOHOMY IJIAHY 36 yac. | 36 uac.
KonTaktHas padora (KP): 1,78 72 36 36
[Tpaktuueckue 3anstus (I1P) 0,34 12 6 6
CamocrositeabHas padora (CP): 1,44 52 26 26
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,22 8 3222; T S?Z)e T




B B I VI
Bunst yae6HoI paboTh 3aUETHBIX | ACTPOHOM. | CEMECTpP | CEMECTP
eIMHUIIAX qacax
OO6mas TpyA0eMKOCTh TUCIHUIJIHHBI 10 2,0 54 1,0 3.ex. | 1,0 3.en.
y4eOHOMY IIAHY 27 vac. | 27 yac.
Konrakthas pa6ora (KP): 1,78 o4 27 27
ITpaktuueckue 3anstus (I1P) 0,34 9 45 4.5
CamocrositeabHas padora (CP): 1,44 39 19,5 19,5
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 0,22 3auer 3auer 3aver
’ (6) (©) ®)

AHHOTaI U padoyeil MPOrpaMMsbl UCHUILIHHBI

«Maremartuka» (b1.5.05)

1 leab0 JMCHUILUIMHBI - (HOPMUPOBAHHE y CTYACHTOB CHCTEMbl OCHOBHBIX IOHSTHH,
UCIOJB3YEMBIX JUIsl IOCTPOCHHSA BAXKHEWMIIMX MATEMaTHYECKUX MOJENEH, U  yMEHHS
MCII0JIb30BaTh MAaTEMATUYECKUE METO/IbI JJIs1 OIMCAHUS Pa3IMYHbIX ITPOLIECCOB.

2 B pe3yabrare wu3ydYeHMs JAMCUMIUIMHBI o0Oyvyawuiuiics MmO mnporpamme
0akajiaBpuaTa J10JI/KeH:

Obnadamy crnepyroummu odrienpodeccuonanbubiMu kKomiieTeHnusamu (OITK):

- CIOCOOHOCTBIO ~ HCIIOJIb30BaTh ~ OCHOBHBIC  3aKOHBI  €CTECTBEHHOHAYYHBIX
JUCHUTUTMH B TPO(ECCHOHANBHON JESTeIbHOCTH, NPUMEHSTh METOABl MaTeMaTH4eCKOro
aHaJIN3a U MOJICITMPOBAHUS, TEOPETHUECKOTO U IKCIIepUMEHTalIbHOTo uccienoBanus (OITK-2).

3uams:

- OCHOBBl  Ju((epeHInaIbHOr0 U MHTErpajbHOIO McUucieHus, auddepeHnnanbHbIx
YpaBHEHUN;

- MaTEMaTHYECKUE TEOPUH U METOBI, JIEKALIUE B OCHOBE IIOCTPOEHUSI MaTEMaTHUYECKUX
MOJICIIEH;

- OCHOBBI IPUMEHEHUS MATEMAaTUYECKUX MOJEIIEN U METO/IOB.

Ymemo:

- BBIOMpATh MaTeMaTUYECKHE METObI, IPUTOIHBIE TS pEIIeHUs] KOHKPETHOH 3a/1auH;

- HCTI0JIb30BaTh MaTEeMaTUYECKUE TTOHSITHS, METO/IbI M MOJIENH /ISl OTIMCAaHUs Pa3INYHbIX
IIPOLIECCOB;

- BBIABIATh MaTeMaTUYECKHUE 3aKOHOMEPHOCTH, JIKAIUE B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

- HCIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTHYECKONH 00pabOTKH JaHHBIX;

- IPUMEHATHh MaTEMaTUYECKHUE 3HAHUS Ha MEXIUCLIUIUIMHAPHOM YPOBHE.

Braoemy:

- OCHOBaMHU (PyH/JaMEHTAJIbHBIX MaTeMaTHUYECKUX TEOPUN U HABBIKAMH HCIOJIb30BAaHUS
MaTeMaTHYeCKOro anmnapara;

- METOJ/IaMH CTaTUCTUYECKOH 00paboTKH MH(OPMAIIHH.

3 Kparkoe coaepixanue TUCHMIIIMHBI:

1 cemectp

1.BBenenmue.

[Tpenmer n mertoasl mareMatuku. OmMcaHME OCHOBHBIX pas3fenoB Kypca. IlpaBuna u
TpeOOBaHUS IPU U3YUYEHUHU Kypca.

2. DneMeHTHI anreopsl.

YucnoBble MHOXKeCTBa, KoMiuiekcHble umcia. Omnpenenutenu I m Il mopsakos.
BekTophl: OCHOBHBIE MOHATHUS, CKAISPHOE, BEKTOPHOE U CMELIAHHOE NMPOU3BEICHMS BEKTOPOB.
AnHanuTuyeckasi reoMeTpus: mpsiMas Ha MIOCKOCTH, KpuBble II mopsiagka. Martpuiisl: geicTBUS
HaJl MaTpHIIaMH, IPUBEJICHHUE K CTyleH4YaToMy Buay U Buay ['aycca. Panr matpunel. OGparHas
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marpunia. Teopema Kponekepa-Kanennu. Pemienune cucteM nMHEHHBIX —anreOpanyecKux
ypaBHeHU. COOCTBEHHBIE Ynciia U BEeKTOphl. KBagpaTudHbie (OPMBI.

3. ®ynknus oxnoit nepemennoil. [Ipenen ¢pynkunu. HempepsiBHOCTE GyHKINY.

Oynaknusg. Crocoowl 3amanus GyHknuu. [Ipenen ¢yHkiuu B Touke. OIHOCTOPOHHHUE
npeznensl. [Ipenenst Ha 6eckoHeyHOCTH. beckoHeyHO Mambie 1 OeCKOHEUHO OobIIue (QYHKIHH,
UX CBOWCTBAa M B3auMHas cBs3b. CBoMcCTBa mpenenoB. llepBelii M BTOpOH 3amedaTellbHbIC
npenensl. HempepblBHOCTh (YHKIIMM B TOYKe W Ha mpoMmexyTtke. CBoiictBa (yHKIUH,
HENPEPBIBHBIX Ha 0Tpe3kax. ToUYKM pa3pbiBa GYHKIMH U UX KJIaCCU(DUKALIUA.

4. IuddepeHnnanbHoe UCUUCTICHUE (PYHKIIMHA OTHOM MEPEMEHHOM.

[Ipow3BogHass (yHKIHHM, €€ TeOMETPUUECKHMH Hu MeXaHWu4eckui cMmeici. [lpaBuia
muddepennmpoBanus. Tabmuua OCHOBHBIX mpou3BoAHbBIX. Juddepenuman ¢ynxnum, ero
NPUMEHEHHUS K [PUOIDKEHHBIM  BBIYMCIEHUSM. VHBapuaHTHOCTH  (OPMBI  MEPBOTO
mupdepennmana. [IpowsBomHas cinoxHoW QyHknun. JuddepenuupyemMocts (QyHKIUU:
onpejesieHue, TEopeMbl O CBSI3U AUPPepeHIupyeMOCTH C  HENpPepbhIBHOCTBIO M C
CyIIeCTBOBaHHEM NPou3BOJHONH. OCHOBHBIE TeopeMbl T (HepeHInAIBHOTO UCYHUCIeHUs: Pors,
Jlarpamxa, Komm. IlpaBuno Jlomurans (packpeitue HeomnpeaeneHHocteit). IIpousBoaHbie
BBICHINX TOPSIKOB. JIokanbHBIH skcTpeMyM (yHKIHH. HeoOXxoaumple U JOCTaTOUYHBIC YCIOBUS
skcTpemyMa. [IpaBuno uccrnenoBaHusi (pyHKIMM HA MOHOTOHHOCTH U 3KcTpemyM. [lpusHaku
BBIITYKJIOCTH M BOTHYTOCTH (QyHKIWHU. Touku nepernda. Heobxonmumoe u 10CTaTOUHOE YCIOBUS
nepern6a. AcuMNTOTHl (YHKIMH, HX BHIBl M CIOCOOBI HaxoxjaeHus. OOmas cxema
uccleIoBaHus (PYHKIIHA, TOCTPOCHHUE X TPAPHUKOB.

5. UnTerpanbHoe ucunciaenne GyHKIUU OJTHOM MepeMEHHOM.

[TepBooOpasnas ¢ynkums. HeonpeneneHHbI WHTETpal W €ro CBOWCTBa. Tabnwmma
OCHOBHBIX HHTErpajioB. MeTonbl HWHTErpUpPOBaHUS: HENOCPEACTBEHHOE HWHTEIPUPOBAHUE,
MHTETPUPOBAHUE [TOICTAHOBKOM, MHTErpUpOBaHUE 1O YacTsAM. IHTerpupoBaHre paluoHaIbHbIX
npobeil. MHTerpupoBaHuEe HEKOTOPBIX HPPAIMOHANBHBIX U TPUTOHOMETPHUUECKUX (DYHKIIMA.
OmnpeneneHHbIl UHTETpall, €ro reoMeTpuueckuil cMpicii. CBOWCTBA ONPEEICHHOIO MHTETpaa.
®opmyna Hetorona-Jlelibuuna. Teopema o0 cpeaHeM 3HAYeHMH. 3aMeHa MEPEMEHHON u
UHTETPUPOBAHUE 110 YaCTSIM B OINpeesieHHOM uHTerpane. IlpunoskeHus ornpeneaeHHoro
MHTErpaja K BBIUMCIECHUIO IuIomanel miuockux ¢uryp. IloHsTHe HECOOCTBEHHBIX MHTEIPalOB:
orpezieNieHus, CBOWCTBA, METObl BEIUMCIICHHUS.

2 cemecTp

1. Iuddepenipansioe ucurcieHne (QyHKIMH HECKOJBKUX TMEPEMEHHBIX. DJIEMEHTHI TEOPHH
TIOJIS.

OyHKIMKM ABYX M 0ojiee NEpEeMEHHBIX: OIpeleNeHne, 00JacTh onpezeneHus, o0IacTb
U3MEHEeHHs, TeOMeTpuuecKas HMHTeprperanusi, JUHUM ypoBHA. Ilpenen ¢yHkuMM B TOUKe.
UYactHble npou3BoAHbIE (Ha mpuMepe (QYHKIUM JABYX HepeMeHHBIX). Juddepenuupyemocts
(GYHKLIMU HECKOJIbKMX TepeMeHHbIX. JlocraTounble ycnoBus auddepenuupyemoctu. [lonHas
npousBogHas. [IpousBonnas crnoxHodt ¢Qynkuuu. [lomueni guddepenunan. MHBaprHaHTHOCTD
noigHoro  jguddepeHnuana.  AHAIUTUYECKMM  Npu3Hak  monHoro  auddepenunana.
HuddepenumpoBanre (QyHKIMM OJHOM M JBYX IE€PEMEHHBIX, 3a/laHHOM HesBHO. YacTHbIe
NPOM3BOJIHBIE U TOJIHBIE Ju(depeHanbl BBICIINX MOPSAKOB. TeopeMa O paBEHCTBE
CMEIIaHHBIX MPOU3BOAHBIX (AN (YHKUMU JBYX NEpeMEHHBIX). JIoKanabHBIE ASKCTPEMYMBI
(GyHKIMU JIByX MEPEMEHHBIX: HEOOXOAUMOE U JOCTATOYHOE YCJOBUS IKCTpeMyMa. Y CIIOBHBIH
sKcTpeMyM (MeTon MHOXKUTenel Jlarpanka). Hanbosnpiee 1 HauMeHbIee 3HadeHUEe QYHKINHN B
3aMKHYTOH oOmacti. OcHOBHblE MOHATHS Teopuu noist. CkanspHoe moze. [loBepxHoctu u
auHuM ypoBHs. [IponsBogHas mo HampaBiieHUIo. ['pagueHT CKaJspHOro IMOJsl U €ro CBOWCTBA.
BexTtopnoe nose. Jluseprenuust nosst. Porop nomnst. CBA3b MEXy IpaJueHTOM U IPOU3BOJHOU
10 HaIlPaBJICHUIO.

2. KpaTtHble unTerpaisl. /[BoitHON MHTETpall: ONpeAeIeHue, TEOMETPUUECKHI CMBICH,
CBOICTBa. BrIunciieHre ABOMHOIO MHTErpalia B IEKAPTOBOM U MOJSPHOM CUCTEMaX KOOPAUHAT
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Wurerpain Ilyaccona. TpoitHOM HHTErpall: ONpPEACICHUE, TEOMETPUYECKHUM CMBICTI, CBOMCTBA.
Brruncnenue TpoiiHOro unterpania. [Ipunoxxenust JBOWHOTO M TPOMHOTO MHTETPAJIOB.

3. KpuBosinHeliHbIE U IOBEPXHOCTHBIE UHTETPAJIBL.

KpuBosMHENHBIM HMHTErpaja IO KOOPAMHATAM: OIpPENEICHHE, CBOWCTBA, BBIYMCIICHUE.
Pabora B cunioBom nose. @opmyna I'puna. KpruBonuHeliHble HHTETpaJIbl, HE 3aBUCSILNE OT IIyTH
uHTerpupoBanus. IloteHunanbHas QyHKIMs, NOTeHIUalIbHOE nosie. [ToHsATHE MOBEPXHOCTHOIO
unrerpana. [lotok Bektopa uepe3 moBepxHocTb. Teopema ['aycca-Octporpanckoro. dopmyna
Crokca.

3 cemecTp

1. JuddepeHnmanbaple ypaBHEHHS TIEPBOTO TOPSIKA.

Juddepennmanbaple ypaBHEHUS: TOPSIOK, pPEUICHHWE, TEOopeMa CYIIECTBOBAHUS H
€IMHCTBEHHOCTH peleHus. 3amada Komm. YpaBHeHHs ¢ pa3feiIOIIMMUCS IEPEMEHHBIMU.
Opnnoponubsie nuddepennmanbapie ypaBHeHus. JluHeinble nuddepeHnranbHbie  YpaBHEHUS
HEPBOTO MOPsAJKa. YPaBHEHUs B MOJHBIX Tudepeninanax. IHTerpupyromuili MHOXUTEb.

2. Juddeperunansapie ypaBHEHHS BTOPOTO U N-TO MOPSAKA.

Juddepenunanbable ypaBHEHUs] BTOPOTO MOPSIKA, JONYCKAIOLIME TOHMKEHUE MOpsAKa.
Jluneitapie quddepeHnnaIbHbie YpaBHEHUS BTOpOro mopsiaka. ColicTBa pemeHui. JInHelHas
He3aBUCUMOCTb GyHKUui. Onpenenurens BpoHnckoro. CTpykTypa o0I1ero pemeHus JMHEHHOro
muddepeHraIbHbple  ypaBHEHHS BTOPOTrO mopsaka. DyHAaMeHTalbHas CHUCTEMa pEIICHU.
Jlunelinple opHOpOAHBIE AUDQepeHnranbHble ypaBHEHUS BTOPOTO IMOPSJIKAa C MOCTOSHHBIMU
koo dunmeHTamMu: mocrpoeHue odmero pemenus. Meron Dinepa. JInHelHbIe HEOTHOPOTHBIE
TuddepeHIaIbHble YpaBHEHUS BTOPOTrO NOPsi/IKA ¢ HOCTOSHHBIMU KodpduuuenTamu. Oduiee u
YacTHOE pPEIIeHUs] HEOAHOPOAHBIX ypaBHeHMA. JInHelHbIe quddepeHnnanbapie ypaBHEHUS N-TO
HOpsi/IKa: CBOMCTBA peIIEHUH, TEOpeMbl O CTPYKType OOLIero peleHus, METOJ BapHaluu
nocTosHHBIX. JluHelnsle auddepeHnnanbupie ypaBHEHHS N-TO TMOPSAKA C MOCTOSHHBIMU
K03 uureHTaMu. AITOpUTM MOCTPOEHUS OOILEro pelieHusl.

3. Cucremsl auddepeHunanbHbIx ypaBHeHUNH. Cuctemsl nuddepeHnaibHbIX
YpaBHEHMI IMEpBOTro MOpsjaKa: OOIIMe MOHATHS, TEOpeMa CYIECTBOBAHUS U €IMHCTBEHHOCTU
obuiero pemieHus. Cuctemsl JTUHEHHBIX IU(pdepeHINalbHbIX YpaBHEHUN MEpBOro MOpsiKa:
MHTETPUPOBAaHUE METOZOM HCKItoueHHUs. CUCTeMbl TUHEHHBIX TU(PEepeHINaTbHbIX YPaBHEHUH
NEpPBOr0 MOpSAJKA: CBOMCTBA pELIEHUH, TEOPEMbl O CTPYKType OOIIEro pemIeHUs, METOJ
BapyalluM  NOCTOSHHBIX.  CHCTEMBl  JMHEMHBIX  OJHOPOAHBIX M HEOAHOPOIHBIX
mubdepeHIMaNbHbIX YpaBHEHUH C IOCTOSHHBIMM KO3(PQUIIMEHTaMU. DJIEMEHThl TEOopuu
yCTOMUMBOCTH. MeTOIbl UNCIIEHHOTO pelleHus AuddepeHnanbHbIX ypaBHEHUH.

4. UucnoBsle U QyHKIIMOHATIBHBIE PSI/IbL.

YucnoBele psAbl: OCHOBHBIE IOHSTHS, CBOMCTBA CXOJSIIUXCS PAJOB, HEOOXOIMMBIH
IIPU3HAK CXOAMMOCTH. ['apmonuueckuit paxn. Psaawr [{upuxne. IIpu3zHaku cpaBHEHHs PSOOB C
noJoXuTenbHbIME uieHaMu. [IpusHak [lanamOGepa. VHTerpasbHblii ¥ paguKalbHbIi MpU3HAKU
Kommu. 3nakouepenyrommuecs: psiapl: npusHak JleiiOHuia. 3HaKONIEpEMEHHBIE PSIbI: TOHSATHUS
abCOMIOTHOW W YCJIOBHOM CXOJMMOCTH, NpPU3HAK aOCONIOTHOM CXOJMMOCTH, CBOWCTBA
a0COJIIOTHO W YCIIOBHO CXOJISIIITUXCSI PSIIOB.

@DyHKIIMOHANBHBIE PS/Ibl: OCHOBHBIE MOHATHSA, 0071acTh cXOAUMOCTU. CTEeTeHHBIE PSIIbL:
paauyc, WHTEpBal, o0jacTh cxoaumocTd. CBOWMCTBA CTENMEHHBIX psinoB. Psapl Teimopa u
MakopeHa: CBOICTBa, YCIOBHE CXOAMMOCTH psifa K MCXOAHOH (YHKIIMHM, OCHOBHBIE
pazioxeHus. Paznoxkenue QyHKIMM B psiag MakiopeHa ¢ MOMOIIBIO OCHOBHBIX Pa3iOXKEHHI.
['maBHOe 3HaueHue QyHKUMU. OKBUBaNeHTHbIe ¢yHKuuu. Ilpumenenue psgos Teitopa u
MaxJsopeHa Jij1sl BBIYMCIIEHUS TTPEJIETIOB.

5. 3axmouenue. Mcnonp3zoBaHue MaTeMaTHYECKUX METOJOB B IPAKTUYECKON
JESITEIbHOCTH.
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4 O0beM yueOHOH TUCHUILINHBI

Bunsl yaeOHOM paboThI B 3aueTHBIX B akanewm.
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 15,0 540
KonraktHas pa6ora (KP): 1,36 49,0
Jlexiuu (JIek) 0,66 24
ITpaktrueckue 3ansatus (I113) 0,66 24
CamocrositesbHas padora (CP) 13,06 470
3ayer
Buj KoHTpoJIsA: 3a4eT / IK3aMeH 0,58 (3,8),3x3amen
(17,2)
B ToMm unciie no cemecrpam:
1 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 5,0 180
KonTaktHas padora (KP): 0,46 16,4
Jlexmm (Jlek) 0,22 8
[Tpaktuyeckue 3ansatus (I13) 0,22 8
CamocrositeabHas padora (CP): 4,30 155
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,24 31((38aga)en
2 ceMecTp
O01as TPy10€eMKOCTh B ceMecTpe 4,0 144
KonraktHas pa6ora (KP): 0,45 16,2
Jlexruu (JIek) 0,22 8
[Tpaktnueckue 3ansatus (I13) 0,22 8
CamocrositenbHas padora (CP) 3,44 124
Buja konTpoJisi: 3a4er / 3k3amMeH 0,11 3auert (3,8)
3 cemecTp
O01mas TPyA0eMKOCTh B ceMecTpe 6,0 216
Konrakthas padora (KP): 0,46 16,4
Jlexruu (JIek) 0,22 8
[Tpaktnyeckue 3anstus (I13) 0,22 8
CamocrositenbHas padora (CP) 5,30 191
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,24 sk3amMeH(8,6)
Bunael yue6HOM paboThI B 3agetnbix | B acTtpoHOM.
eIMHUIIAX qacax
O01as TPy10eMKOCTh THCHUIIHHBI N0 Y4€OHOMY IJIAHY 15,0 405
Konrakthas pa6ora (KP): 1,36 36,75
Jlexruu (JIek) 0,66 18
[Tpaktnyeckue 3anstus (I13) 0,66 18
CamocrositesnbHas padora (CP) 13,06 352,5
B ToMm unciie no cemecrpam:
1 cemecTp
Bunel yue6HOM paboThI B 3auetnbix | B acTtpoHOM.
eIMHUIIAX yacax
O01asi TPYA0EMKOCTH B ceMecTpe 5,0 135
KonTaktHas padora (KP): 0,46 12,3
Jlexumm (JIek) 0,22 6
[Tpaxtuueckue 3ausatus (I113) 0,22 6
CamocrositenbHas padora (CP) 4,30 116,25
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Buja konTpoJsi: 3a4er / Ik3aMeH 0,24 3';;?‘4%(;“
2 ceMecTp
OO0mas TPy10eMKOCTh B CeMeCTpe 4,0 108
KonraktHas pa6ora (KP): 0,45 12,15
Jlexiuu (JIek) 0,22 6
ITpaxtuueckue 3ansatus (113) 0,22 6
CamocrositesibHas padora (CP) 3,44 93
Buja koHTpoOJISi: 3a4eT / IK3aMeH 0,11 3adert (2,85)
3 cemecTp
OO0mas TPy10eMKOCTh B CeMecTpe 6,0 162
KonraktHas pa6ora (KP): 0,46 12,3
Jlexiuu (JIek) 0,22 6
[Tpaktuyeckue 3anstus (I13) 0,22 6
CamocrositesbHasi padora (CP) 5,30 143,25
Bua xoHTpoJA: 3aueT / IK3aMeH 0,24 31;;?41‘;“

AHHOTANUsA padoyeil MPOrpaMMbl JUCHUILIIHHBI

«Andopmaruka» (51.5.06)

1 Heap aucuumimMHbl — 1npuoOpereHHe 0a30BbIX 3HAHUH O COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJOTHX, a TAaKKe YMEHHH W TPAKTUYECKUX HABBIKOB B 00JacTu
UHPOPMATUKH, MCHOJb3YEMBIX NPHU PEIIEHUM HAay4YHbIX M HPAKTUYECKUX BBIYHCIUTEIBHBIX
3aJa4 CTY/ICHTAaMH BCEX CHEIMaIbHOCTEH.

2 B pe3yabrare u3ydYeHMs JAMCUMIUIMHBI o0Oyvyawuiuiics MmO mnporpamme
0akajlaBpHaTa J0JIKeH:

Obnadamy crnepyronmmu odrenpodeccuonansubiMu kKomrereHnusmu (OITK):

- CIOCOOHOCTBIO pelIaTh CTaHAAPTHBIC 3a7ayll MPO(ECCHOHATBFHOW NeATeNFHOCTH Ha
OCHOBE MH(OPMAIIMOHHON U OMOIMOrpaduecKoi KylIbTyphl ¢ IPUMEHEHUEM HH()OPMaIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTHH W C YYE€TOM OCHOBHBIX TpeOoBaHMH WH(POPMALMOHHON
6e3zomacHoctr (OITK-1).

3nams:

- cBoOlicTBa MH(OpPMAIUH, CIOCOOBI €€ XpaHeHHs U 00pabOTKH;

- CTPYKTYPY, IPUHIIUIIBI pa0OTHI U OCHOBHBIE BO3MOKHOCTH DBM;

- TOTIOJIOTHIO M apXUTEKTYPY BBIYMCIUTEIbHBIX CETEH;

- IPUHITUIIBI aJ[PECAINH MTOJIb30BaTENeH, KOMITBIOTEPOB U PECYpPCOB B ceTH MHTEpHET;

- pa3nuyath U pacmudpossiBaTh [P — agpec, ToMeHHOE UMsI KOMITIBIOTEPA;

- a TaKKe BIAJIETh HABBIKAMHU CaMOCTOSITEIHPHOTO DPEIICHHS 3a/7ad Ha KOMITBIOTEpE,
BKJTIOYAIOIIME TOCTAHOBKY 331a4M, pa3paboTKy alropuT™Ma U OLEHKY ero 3((eKTUBHOCTH;

- CTPYKTYpPY, IPUHIUIBI paOOTHI 1 OCHOBHBIE BO3MOXHOCTH DBM;

- OCHOBHBIE THUIIBI AITOPUTMOB, A3BIKU POTrPAMMHUPOBAHMS;

- CTaHJAPTHBIE TIPOTPAMMHBIE 00ECTICUCHHUST CBOCH TIPOPECCHOHATBHON eI TETLHOCTH,

- QITOPUTMBI PEILICHUsI HEeIMHEHHBIX YpaBHEHUH;

- QITOPUTMBI OJTHOMEPHON ONTHMH3AIINH.

Ymemo:

- IMCaTh ¥ OTJIAKUBATh porpamMmbl Ha VBA 1o pa3zpaOoTaHHBIM allrOPUTMaM;

- IPUMEHATh METO/Ibl MATEMaTHUECKONW CTATUCTHUKH JUIS PELICHUsS KOHKPETHBIX 3a/1a4;

- WCIIOJIb30BaTh MaKeThl MPHKIAIHBIX TPOTpaMM TpH JNalbHEHIIEeM OOy4YeHUH |
NPAaKTUYECKOHN 1A TEBHOCTH.

Braoemy:
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- HaBbBIKaMU CAMOCTOATCIIBHOIO PCHICHUSA 3aJad Ha KOMIBIOTCPC, BKIHOYAIOMIUC
MOCTAaHOBKY 3aJlay, pa3paboTKy aiaropuTtMa U OIEHKY ero 3((EeKTUBHOCTH METOJaMHu
MaTEeMATHYECKON CTATUCTUKHU JUII 00paOOTKU IKCIIEPUMEHTA;

- METOZIAMHU PeaM3alliy aJITOPUTMOB Ha KOMITBIOTEPaX.

3. Kpatkoe coaep:kanue IuCUMIIUHBI:

3.1. ApXuTeKTypa KOMIIBIOTEPOB U KOMITBIOTEPHBIX CETEH:

HcTopus pa3BUTHS BBIYUCIUTENBHON TEXHUKHU U IIEPCOHAIBHBIX KOMIIbIOTEPOB. KpaTkas
UCTOPHUSL Pa3BUTHUSL BBIUMCIUTENBHOM TEXHUKHM U MepcoHambHBIX KommbioTepoB (I1K).
Boeruncnutensnas wmammHa @®on-Heiimana w mammHa Teiopunra. Paspaborku HopOGepra
Bunepa.

Apxurekrypa IIK, annaparnbeie cpenctBa [IK. Mcnonbs3zyemsle cucTeMbl CUMCIEHMS,
JJIeMEHThl MaTemaruuyeckoil joruku. OOmee mpencraBienue o [IK um ux BO3MOXKHOCTSX.
OyuknuoHanpHass cxema IIK, warucrpansHO-MOnysbHBIM —npuHOuN 1nocrpoeHus IIK.
Amnmnaparnsie cpencta [1K: mukpomnpoueccop, onepaTuBHas U K3III MaMATh, BHEIIHSSA MMaMATh,
LIMHBI ajjpeca, KOMaHJA M JAaHHBIX, TaKTOBbIM reHeparop. [IpMHIUN OTKPHITONH apXUTEKTYpHI:
CUCTEeMHasl IIuHa, pa3psaaHocTs. [lepudepuitnsie yerpoiictsa [1K: kiiaBuarypa, Mblliib, MOHUTOD,
npuHtep U Jp. OcoOeHHOCTH NpeAcTaBIeHUs JaHHBIX HAa MallMHHOM ypoBHe. [IpeummyinecTtsa
u(ppoBOro mpeAcTaBieHUuss HHDOpPMALMKU Teped aHAIOTOBBIM MPEICTaBICHHEM: BBICOKOE
Ka4eCcTBO 3alllCH M OTOOpaxXeHWs HH(GOpPMAIMH, MPOCTOTa W HAACKHOCTH AYOIHMPOBAHHUS
(xommupoBanusi) uHpopmanuu 0Oe3 morepu KadectBa. CHCTeMbl CUUCICHHS (IECSATHYHAS,
JIBOMYHAsi, BOCbMEpPHYHAs, ILIECTHAJALIATEpUUHAasi), MpaBWia IEPEeBOAA U3 OJHOM CUCTEMBI B
IpYTryr0. DIEeMEHThl MaTeMaTHYeCKON JIOTHKH: MOHSTHS (OPMAIBbHON JIOTMKH, OCHOBHBIC
JIOTUYECKHE orepanuu u GopMyIibl, Jorudeckue ocHOBbI padoTsl [1K.

KomnbloTepHble CETH: TOIMOJOTUM CeTell, UX XapakTepucTuku. KommbroTepHas ceTh —
COBOKYITHOCTH KOMITBIOTEPOB M PA3JIMYHBIX YCTPOWMCTB, 00ECIICYMBAOIINX HH(OPMAIIMOHHBIN
OOMEH MEXJy KOMIIBIOTEpaMH B CETH 0O€3 HCIOJIb30BaHUS KAKHX-IHOO MPOMEXYTOUHBIX
HocuTeneil nHpopmanuu. Tormonoruu cereil: 3Be3/Hasi, MIMHHAS, KonbleBas. CeTu 3aKpbITOro
TUIIA: JIOKAJbHbIE M PACHpEeesIeHHbIE CEeTH, KOpHopaTuBHbIe ceTH. [IporpaMMHO-TeXHUYECKOE
o0ecrieyeHue: ajaanTep, KOTOPBIH YIpaBiseTcs CHEelUaJbHOM MpOrpaMMoi  JpailBepoMm;
OlepalMOHHAs CHUCTEMa, YIpPaBJISIOLIas KOMIBIOTEPOM, MPEAOCTABISIIOIIMM  PECYPCHI;
IPOTOKOJIBI — 0COOBIE S3BIKH, HA KOTOPBIX OOMEHHBAIOTCS MH(POpPMAaLME KOMIIBIOTEPHI B CETH
(TCP, TCP/IP, UDP). I'moGansHbie cetn pasimuunoro maciutaba (WAN —WideAreaNet, MS
Network u Internet). Bo3moxnoctn cetm WHTepHer. DnekTpoHHas moura. Jloctym k
uH(pOpMallMOHHBIM pecypcaM. Cucrema TenekoH(epeHMil. Anpecanus U TMPOTOKONBI B
WNHurepHer.

MynsTuMeana — 1uaioroBasl KOMIbIOTEPHAs cCTEMa, oOecrieurBaroiasi CHHTE3 TEKCTa,
rpaduky, 3ByKa, peud M BUAEO. YCTpPOHCTBA MyJibTUMeAHA. TpeOoBaHUS K MYJIbTHUMEIUHHBIM
CpencTBaM KOMIThIOTEPOB. PacimmpeHHbie BO3MOKHOCTH 00pabOTKH, TpeoOpa3oBaHus, CUHTE3a
uHpopMaluu (KOMIbIOTEpHast aHUMalus, Moau(UKaus U300paKeHU, TpexMepHas rpaduka).
MyneTumenuiiable nporpaMMsbl. IIporpammel pelakTHpOBaHMS, MOHTa)Ka 3BYKa W BHJEO.
Buneo-penakropsl, Moy cretdGGEeKToB, MOHTaXKHBIE CTYAMU. DJIEKTPOHHBIE MPE3eHTAIUU
(ocHoBHBIe BO3MOXKHOcTH MS PowerPoint), sTanbel co3maHus Tpe3eHTaUUd, CTPYKTypa
Ipe3eHTAlMi U OCOOEHHOCTH PAOOTHI C PEAAKTOPOM.

3.2. [IporpammHoe obecrnieueHue:

CTpyKTypa ONepalnuoOHHBIX CHUCTEM, MaKeThl MpHKIagHbIX nporpamm, MicrosoftOffice.
Knaccudukanus nporpaMMHbIX cpeacTB. CHCTEMHOE U IPUKIIAJHOE TPOrpaMMHOE 0OecrieyeHne
[TK. O630p oneparmonnbix cucteM (OC). [Tpuniunst co3ganus u coctaB OC: aapo, uHTepdeiic,
npaiiBepbl. Kpatkas xapakrepuctuka WINDOWS, moxynenbiid npusIun moctpoenus. Cpena
WINDOWS: okHa, UX 3JI€MEHTHl, paboTa B MHOTOOKOHHOM pexume. Pabora ¢ oObekTamu
WINDOWS. Apnbiku u paborta ¢ aHumu. [lanku: cozmanue, nepeMMEeHOBaHUE, KOMTUPOBAHUE U
nepeMenieHrne 00beKTOB (MAoK U SPIBIKOB), yaajieHne o0bekToB. Kop3uHa U ee HazHAYCHHE.
Hactpoitkn WINDOWS: natra u Bpemsi, HaCTpOiika MBIIIH, SKpaHa. IJIEMEHThl TEXHUYECKOTO

15



cepsuca [IK: ycraHoBka omepallMOHHON CHCTEMbI, CO3JaHUE WHJMBHAYaJIbHOW ONEpallMOHHON
Cpelbl MOJIb30BaTeNs, MOAAEPKKA LETOCTHOCTH HH(POpPMAIMK, paclIMpeHHe U MOJEpPHHU3ALUS
KOH(UTYpAIMH allllapaTHBIX U IPOTPAMMHBIX CPECTB.

TexcroBeiii pegaktop WORD, penakTopsl MareMaTHYeCKHMX M XUMHUYECKHX (OPMYIL
OCHOBBI HUCHOJNB30BaHUS MPOrpaMM OOLIEro Ha3HadyeHus (KpaTKkuil 0030p) Ha mIpUMepax
TeKcToBOrO pemaktopa WORD, pemakTopoB MaTeMaTHYeCKUX M XUMUYECKHUX (OpPMYIL.
Ocob6ennoctu TexkcroBoro peaakropa WORD. Beog u penaktupoBanue tekcta. Konupoanue u
nepemenieHne 00bEeKTOB, pabora ¢ Tabmumamu. Breibop Bupa, pasmepa mpudTa,
¢dopmarupoBanue cuMBOJIOB M ab3aueB. KomupoBanue ¢popmara. OcoOEHHOCTH CO3AaHUSA
CCBUIOK, oruaBieHuid. Co3maHue JTOKYMEHTOB pa3nuyHbIX (opM  (CTaHAAPTHBIX U
HECTaHAApPTHBIX). Vcrosnb30BaHMEe peAakTopa MaTeMaTH4ecKuX (GOopMyln B  TEKCTOBBIX
JOKyMeHTax. Pemaktop xumudeckux (opMmys, Ha3HaYeHHME W OCOOCHHOCTH palOTHI.
Konuposanue xumuueckux (opMys B TEKCTOBBIE JOKYMEHTBHI.

Cucrema ympasienus 0azamu nanabix ACCESS: cosmanue momnp3oBatensckux CYB]/],
dopmupoBaHue 3ampocoB, oT4eToB U ¢GopMm. HHbopmanuonusle cuctembl. Cuctembl
ympaBieHusi 0aHkamMu u 0a3amMu JaHHBIX. PensiiponHas mMozaenb MaHHbIX. CTPyKTypa 3aIucH,
MeToIbl Joctyna K uHdopmaruu. OOMeH aaHHbiMH ¢ Apyrumu npuinoxkenusmu WINDOWS:
TEKCTOBBIMH PEAAKTOPAaMH U AJIEKTPOHHBIMU Tabiuiamu. Pensiunonnas 6a3a nanaeix ACCESS.
['maBHOE OKHO, MEHIO KOMaHJ, MaHeldb WHCTpyMeHTOB. Co3laHue U OTKpbITHE 0a3bl JaHHBIX.
BBox u penakTupoBaHue TaHHBIX B peKUME TaOJIHIBI M peXUMe KOHCTpYKTOpa. DopMupoBanue
3alpoCoOB. 3ampoChl MIPOCTBIE U MHOTOTAO0IUYHBIE, 3alIPOCHl ¢ yciaoBUsAMU. Co3jaHHE OTYETOB U
dbopm. Texuonorus peanusamnuu npocteimx 3aaad cpeacreamu CYBJl ACCESS.

Pemenne BIYMCIMTENBHBIX 3a1ad ¢ ucnosib3oBanueM EXCEL: obpabGoTka TaOmwmil,
NOCTpOeHHE TpadUKOB W JUarpaMM, BBIUMCIIEHHE MATPUYHBIX BbIpakeHWi. Ha3Hauenue
anekTpoHHblx Tabmu (MS EXCEL). Oco6enHoctu Tabmuynoro mpoueccopa EXCEL wu
UCTIOJIB30BaHUE €T0 ISl pelIeHHs] MHPOPMALMOHHBIX U WHKEHEPHBIX 3a/1a4. TexHuka paboThl ¢
EXCEL. Oxkno EXCEL. AGcomioTHas W oOTHOCHUTENbHas ajapecauus. BolieneHue sdeex,
nepemenieHue mno padouemy nucry. Pacuer no popmynam. Konuposanue gopmyin. [locrpoenue
rpa¢ukoB. Pacuer QyHKIIMOHAIBHBIX 3aBUCUMOCTEHN U MOCTpOeHUE IpadruecKux U300paKeHun
¢ wucnoip3oBanueM craHnaptHeix ¢yakmumii EXCEL u wmacrepa ¢ynkuuit. Iloctpoenne
MOBEPXHOCTEH € UCIOJIb30BaHUEM MacTepa auarpamm. Pabora ¢ tabmunamu. @opmatupoBaHue,
opopmienne Tabmuu. YucnoBele U MONb30BaTeNbCKHE (QopMmaThl. CBOJHBIE TaOIHIIBL.
[Toctpoenne auarpamm. PazpaboTka 1 peanusanus NpOCTEHIINX aIrOPUTMOB C HUCIIOJIB30BaHUEM
Bo3MoxkHOocTe EXCEL (HaxoxaeHne MakCHMMajbHOTO (MHUHUMAIBHOTO) 2JEMEHTa BEKTOpa U
MaTpHIlbl, HAXO0XJEHHE CYMMBI 3JIEMEHTOB BEKTOpPa M MATpPHUILbI, BBIYUCICHHE MaTPHUYHBIX
BBIPAKECHUI).

3.3. AITOpUTMBI U OCHOBBI IPOIPaMMUPOBAHUS:

AnropuT™MBbI, TUIIBI ATOpUTMOB. [loHATHE anropuTMa u ero cBoiictBa. CriocoObl 3anucH
ITOPUTMOB. MOTyIbHBIN NPUHIIMIT TOCTPOCHHUS AITOPUTMOB U TIPOTPAMM.

ApPaKTEepUCTUKH SI3BIKOB TIpOrpaMMUpoBaHus. OCHOBHBIC CTPYKTYPHl W TIPUHIIHITEI
CTPYKTYPHOTO MpOrpaMMHpoOBaHusi wUIOcTpanus. CTpyKTypHOE MpOrpaMMHpPOBAaHUE, €ro
ocobenHocTH. TexHONOTHS O0BEKTHO-OPHEHTHPOBAHHOTO TPOTPaMMHUPOBAHUS; CBOICTBa
S3BIKOB: HaclleJI0BaHUe, MHKANCYIAuus, noaumMopdusm. [ToHATHS A3BIKOB: KJIacChl U OOBEKTHI.
DBOIONUS U KITACCUPHUKAIHS S3BIKOB TIPOTpaMMUpoBaHus. [IOHATHS TpaHCISAINH, KOMITHIISIIHH,
UHTEpHpeTallui, WX pa3auuus. ba3oBble anropuTMHuYecKHe KOHCTPYKIMHU (CleloBaHHE,
BETBJICHUE, TIOBTOPEHHE), MpHUMEpbl WX peanmm3anud. OCHOBHBIE KOHCTPYKIIUU SI3BIKOB
IpOTrpaMMHUPOBaHUS. SI3bIKM IPOTPAaMMUPOBAHUS BBICOKOTO YPOBHSI.

BbruncnuTenbHple alropuTMbl U IporpaMMHbIe peanu3aiuud Ha VBA s oOpaboTku
uHpopmanuu [Ipouecc pemenus 3agay Ha Komrblotepax. [IporpammupoBanue Ha s3bike VBA:
OCHOBHBIE OIIEPATOPBI SA3bIKa, MpoLenyphl U (yHKIMU. Pa3paboTka u peanusarus NpocTeHIIx
QITOPUTMOB 00pa®OTKM WHpOpMauuu (peuieHne 3aaady ¢ OJHOMEPHBIM U MHOTOMEpPHBIM
00beMoM HH(popManuu). YucaeHHbIe METO/Ibl aHAIM3a OJJHOT'O HEJIMHEHHOrO ypaBHEHHUS: TIOUCK
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KOpDHEW, pelleHHE 3aJauyd OAHOMEPHOM ONTHUMM3alUH (HaXOKJIEHUE TOUEK MaKCUMyMa U
MUHUMYMa (QYHKIOHH). METONbI CTaTUCTUYECKOW OOpabOOTKH pe3yabTaTOB M3MEPEHUN OJIHON
BEJIMYMHBI: BBIYMCIIEHUE TOUEUHBIX (CPEIHEr0, TUCIIEPCUH, CTAHIAapTa) U UHTEPBAIbHBIX OLIEHOK
CIIy4ailHON BEJIMYUHBI.

3.4. 3ammra nHGOpMALUH:

AJTOPUTMBI 3alIUTHl HHPOPMAIIMU: METO/IbI 3allUThl, KOMIIbBIOTEpHBIE BUPYCHI U O0phOa
¢ Humu. [loHsTHe O0€30MaCHOCTH KOMITBIOTEPHOW WH(pOpPMAlMU: HAJISKHOCTh KOMIIBIOTEPA,
COXpPAaHHOCTh JIAHHBIX, 3alllUTa OT BHECEHUS WM3MEHEHHMU HEYNOJHOMOYECHHBIMU JIHMIAMH,
COXpAHEHUE TalHbl TMEPENHCKH B DBJIEKTPOHHOM ceTH. MeToasl peanu3aluy  3alluThl
uH(pOpMallMK: TpPOrpaMMHBIE, amnmnapaTHble, OpraHu3alUoHHbIe. MCTOpUsS BO3HUKHOBEHUS
BUPYCOB U aHTUBHUPYCOB. CrOCOOBI 3apaykeHHsI, 3alUThl U O00pbOBI ¢ Bupycamu. OcobeHHoCTH
paboThl aIrOPUTMOB BHUPYCOB: PE3UAEHTHOCTh, MNOIUMOP(UYHOCT, U camolu(ppOBaHHUE.
KommnbrotepHsie BUpYCH, UX crienuduka u anTuBUpycHbie nporpamMmsel (Kacmepckuii, Dr. Web,
Avast, AVG). CrocoObl mudpoBaHus W mnepenadyd MHGOpMAIMK Ha JabHUE DPACCTOSHHS.
OTKpBITHIHN U 3aKPBITHIN KiT0UM mrppoBanus. Jlepparmenranus aucka.

4 O0beM yueOHOi TUCIUIIIHHBI

Bunasr yue6HOM paboThI B 3ayeTHBIX B akagewm.
CIMHUTIAX gacax
O0mas TpyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 108
Konraktnas pa6ora (KP): 0,33 12,2
Jlexmm (Jlek) - -
[Tpaktuyeckue 3anstus (I13) 0,06 2
JlaGopaTtopHsbie 3anatus (J1ab) 0,28 10
CamocrositeanHas pa6ora (CP) 2,56 92
Bujx KOHTpoJIsI: 3a4eT/IK3aMeH 0,11 3auer (3,8)
Bunpt yueOHoi paboThI B 3auetHbIX B actponom.
eIMHUIIAX Jacax
Oo0mas TPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY TJIAHY 3,0 81
Konrakthas patora (KP): 0,33 9,15
Jlexumn (Jlek) - -
[Tpaktnyeckue 3anstus (I13) 0,06 1,5
Jlaboparopusie 3ansaTus (J1ad) 0,28 75
CamocrositeanHas pa6ora (CP) 2,56 69
Bua KoHTpoJIs: 3a4eT/IK3aMeH 0,11 3auer (2,85)

AHHOTanus padoyeil NporpaMMbl AU CHMUIIIMHBI
«®u3uka» (b1.5.07)

1 Heab aMcUMNJMH - TPHOOpETEHUE CTyIEHTaMH 3HaHW MO OCHOBHBIM pa3jieiam
(GU3UKU ¥ YMEHUIO IPUMEHSTh UX B APYTHMX €CTECTBEHHOHAYYHBIX JUCLIUIUINHAX.

2 B pe3yabTaTe wu3yYeHHs] AUCHUIUVIMHBI O0YyYalOIIMiicsi MO mporpamMme
0akaJlaBpHAaTAa J0JI/KEH:

Obnaoame cnenyromumu oodmenpodeccnoHanbHbIME KoMmiteTeHIusiMu (OT1K):

- CIIOCOOHOCTBIO MCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIMIUIMH B
npoecCHOHANBHOM  JESATETbHOCTH, MPUMEHSITh METOAbl MaTeMaTUYecKOoro aHaiuza |
MOJICTTMPOBAHHS, TEOPETUIECKOTO M SKCIIEpUMEHTanbHOro uccnenoBanus. (OI1K-2)

- CIOCOOHOCTBIO HCMOJb30BaTh E€CTECTBEHHOHAYYHBIE 3aKOHBI Il MOHUMAaHUSA
OKpyXarouiero mupa u sienennit npupoasl.(OI1K-3).

3namo:

- (huzHYecKre OCHOBBI MEXaHHUKH, (PU3UKU KOJIEOAHUH U BOJIH, SJICKTPUUECTBA U
MarHeTu3Ma, 3JIeKTPOAMHAMHUKY, CTATUCTUYECKON (PU3UKH U TEPMOAMHAMUKHU, KBAHTOBOM
bu3uKy;
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- CMBICIT (PyHIaMEHTAIBHBIX (PU3UYECKHUX 3aKOHOB, IPUHIIUIIOB U TIOCTYIATOB; X
(bOpMyITUPOBKH U TPAHULIBI IPUMEHUMOCTH;

- CBSI3b IIUPOKOTO Kpyra (U3MUECKUX SBICHUN ¢ PyHIAMEHTAILHBIME MIPUHIUIIAMHA U
3aKOHaMU (DU3HKHY;

- OCHOBHBIE METO/IbI PEUICHUS 33/1a4 110 OMUCAHUIO (PU3NYECKUX SIBIICHUIA;

- METO/Ibl 00pabOTKH PE3yIbTaTOB PUIUYECKOTO IKCIIEPUMEHTA.

Ymemo:

- IPUMEHSTh TEOPETUUECKUE 3HAHUS U SKCIIEPUMEHTAIbHBIE METObI UCCIEAOBAHUS IPU
peneHny TpoeCcCOHATIBHBIX 3a/1ay;

- IPOBOJUTH PACUEThI, OCYIIECTBIIATh aHAINU3 U Ha OCHOBE 3TOT0 JieJlaTh 000CHOBAaHHbBIE
BBIBOJIbBI,

- AQHAJIM3UPOBATH PE3y/IbTAThl HAOIIOACHHUI U AIKCIIEPUMEHTOB C IPUMEHEHHEM
OCHOBHBIX 3aKOHOB U MPUHITUTIOB (PH3UKU;

- OIPEIENATh XapaKkTep GU3NYECKUX MPOLIECCOB MO KOMIUIEKCY IKCIIEPUMEHTaIbHOU
UH(OPMALIUHU TIPH TIOMOIIN TpaprKOB, TAOIHII U ypaBHEHUI;

- IPEICTaBIATh 00Pa0OTaHHYIO SKCIEPUMEHTANBHYIO U TEOPETUUYECKYIO0 HHPOPMAITUIO B
YCTHOM ¥ TUCbMEHHOH ()OopMe, B TOM YHUCIIE C UCIIOIH30BAHNEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTHUM.

Braoemy:

- HaBbIKaMU pabOTHI C IIUPOKUM KPYroM Qpu3ndeckux nprudopoB U 000py10BaHUS;

- HaBBIKaMH OOOCHOBAHUSI CBOUX CYKICHHUI U BBHIOOPA METO/A UCCIIETOBAHMSL.

3 Kpatkoe conep:kanue TUCHUTLIUHBI:

Cemectp 2

Bsenenne

[Mpeamer ¢puznku. MeToasl GU3NIECKOTO HCCIETOBAHNUS: OIIBIT, TUTIOTE3a, SKCIIEPUMEHT,
TEOopHsl.

1. ®u3nyeckue OCHOBBI MEXAHUKH

[Tpenmer kunemaTuku. Ilepememenne, ckopocts, yckopenue. Kunemarnueckue
XapaKTEepUCTUKHU BpalllaTeIbHOTO JABMKEHNS. 3akoHbl HboTOHA. 3aKOH BCEMUPHOIO TATOTEHUS.
JIBuKeHMeE Tena epeMEHHOM Macchl. 3aKOH BCEMUPHOTO TATOTEHUs. [|BUKEHHE Tela
IepeMeHHOMN Macchl. Y paBHeHus Memepckoro. @opmyia Llnonkosckoro. Yupyruii u
HEyNnpyruil yaapsl mapos. MOMEHT HHEPIMU MaTEPUAIBHOW TOUYKU M TBEPAOIO TeNa.
Kunemaruka rapMmonndeckux kosebanuil. IuddepennnanbHoe ypaBHEHUE TapMOHUYECKUX
kosiebanuil. [ToHsTHE O 3aTyXalOMUX U BBIHYKACHHBIX KoJieOaHUsIX. BoaHOBOE NBIKEHUE.
Boanbsl npoaoabHbIE U TONEPEYHBIE.

2. OCHOBBI MOJIEKYJISIPHOM (pr3uKH

DneMeHThl TEPMOIMHAMUKH U (pr3HUecKoil KuHeTHKU. VMneanbHblii ra3. Pacnipenenenue
bonbimana u ero obmedusudeckuii cMpici. Peanbheblii ras. Ypasaenue Ban-nep-Baannbca.
Tepmonuuamuueckuit Mmeton B pusuke. PaBHOBecHbIe cocTosiHusa. Hauana rTepMoamHaMuUKH.
[{ukiabl. DHTPONUS U ee CTaTUCTUYeCKoe ToJKoBaHue. SIBnenue nepenoca. Auddysus. 3akon
®uxka. TermnmonpoBogHocTh. 3akoH Pyphe. BHyTpenHee TpeHue (Bs3kocTh). 3akoH HbroToHa.

3. DneKTpocTaTHKa U MOCTOSHHBIN 2JIEKTPUUYECKUIN TOK

3akoH Kynona. Teopema Octporpaackoro-I"aycca. J{umnoinb. J{us3nekTpuku B
AIIEKTPOCTATUYECKOM IIOJIE.

Cemectp 3

1. DnexTpoMarseTusm

3akoH Ammnepa. 3akoH buo-Casapa-Jlamnaca. Cuina Jlopenuia. MaraeTuku.
DJNeKTpOMarHuTHasi MHAYKIUsA. Y paBHeHne MakcBena.

2. OnTuka

Wntepdepenius BonH. Judpaxuus BonH. [lonspuzanus BosH. TerioBoe u3nydeHue.
3akon Kupxroda. ['mnoresa [Tnanka. KBantoBoe 00bsICHEHUE TEIIOBOTO M3 IyYeHUS. DDPeKT
Kowmnrona. SAnepnas moaens aroma. [locrynarst bopa. ATom Bogopozaa o bopy.
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3. DneMeHTHI KBAaHTOBOW (DM3UKU

I'mnoresa ne bpoitns. BonnoBoe ypaBHenue [llpenunrepa 1uisi CTallMOHAPHBIX
cocrosauii. OmneiTel LlTepna-I'epiaaxa. MHoroanekTpoHHsiid atoM. Dddext 3eemana. [Tpuniun
[Taynu. KBaHTOBBIEC cTaTUCTHUECKUE pactipeneeHus boze-DiiHmreitna u @epmu-/lupaka.
®ononsl. 3akonsl Jlebast u DiiHIITeiHA. XapaKTepUCTHKH SIpa: 3apsill, Macca, SHEPTUs CBA3U
HYKJIOHOB. SlnepHble peakunn. @yH/1aMEHTAIbHbBIE B3AMMOJICHCTBHS U OCHOBHBIE KJIACCHI

AJIEMEHTAPHBIX YaCTHII.
4 O0beM yueOHOH THCHUIINHBI

Bunbr yueOHOM paboThI B 3aueTHBIX B akanmewm.
SIMHUIIAX gacax
O0mas TPyA0eMKOCTh JMCIHHIIJIMHBI 10 Y4eOHOMY IIAHY 10,0 360
KonTaktHas padora (KP): 0,80 28,8
Jlexmum (Jlek) 0,33 12
JlabopaTtopusbie 3ansatus (J1ab) 0,22 8
[Tpaktueckue 3anstus (I13) 0,22 8
CamocrositesibHas padora (CP) 8,72 314
Buja konTpoJsi: 3a4er / 3K3aMeH 0,48 318;”;;“
B Tom yuciie mo cemecTpam:
2 ceMecTp
O01as TPY10€eMKOCTh B ceMecTpe 4,0 144
KonrakTHas pa6ora (KP): 0,34 12,4
Jlexumn (Jlek) 0,11 4
JlaGopaTtopHsbie 3ansatus (J1ab) 0,11 4
[Tpaktnueckue 3anstus (I13) 0,11 4
CamocrositesibHas padora (CP) 3,42 123
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 0,24 sKk3amen(8,6)
3 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 6,0 216
KonTaktHas padora (KP): 0,46 16,4
Jlexruu (JIek) 0,22 8
JlaGopatopusie 3ansTus (JI1ab) 0,11 4
[TpakTnueckue 3anstus (I113) 0,11 4
CamocrositenbHas padora (CP) 5,30 191
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,24 sk3amen(8,6)
Bunsl yaeOHOM paboThI B 3agernbix | B actponoM.
SIMHAIIAX gacax
O0mas TpyA0eMKOCTh JMCHHILIHHBI 10 Y4eOHOMY IIAHY 10,0 270
Konrakthas padora (KP): 0,80 21,6
Jlexruu (JIek) 0,33 9
JlaGopatopusbie 3ansTus (J1ab) 0,22 6
[Tpaktnyeckue 3anstus (I13) 0,22 6
CamocrositesnbHas padora (CP) 8,72 235,5
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,48 31222‘1'\;;}[
B ToMm unciie no cemecrpam:
2 cemecTp
OO0mas Tpy10eMKOCTh B CeMecTpe 4,0 108
KonraktHas pa6ora (KP): 0,34 9,3
Jlexumm (JIek) 0,11 3
JlaGopaTtopusbie 3ansatus (J1ab) 0,11 3

19




[Tpaxtuueckue 3ausatus (113) 0,11 3
CamocrositesbHas padora (CP) 3,42 92,25
Buja konTpoJsi: 3a4er / 3k3amMeH 0,24 31;;?41\3}[
3 cemecTp
OO0mas TPy10eMKOCTh B CeMeCTpe 6,0 162
KonraktHas pa6ora (KP): 0,46 12,3
Jlexmm (Jlek) 0,22 6
Jlaboparopusbie 3ausTus (J1ab) 0,11 3
[Tpaxtuueckue 3ansatus (I113) 0,11 3
CamocrositesnHas padora (CP) 5,30 143,25
Buja xoHTpOJISi: 3a4eT / IK3aMeH 0,24 31?;?41\;}[

AHHOTaNus padoyeil NPOrpaMMbl JUCHUNITIHHBI

«O6mas n Heopranuyeckasi xumus» (b1.5.08)

1 Heap AUCHUILUIMHBI - TPUOOPETCHHE 3HAHWKW W KOMIIETCHIWH, (GopmupoBaHUE
COBPEMEHHBIX IPECTABICHUN B 00J1aCTH TEOPETUUECKHX OCHOB XMMHH U XUMHUHU 3JIEMEHTOB.

2 B pe3yabTrare wu3yYyeHHs JAUCHUILUIMHBI O0y4yalolmmiicssi Mo mporpamme
0akaJjiaBpuaTa J10JIKeH:

Obaaoams cnenyrommmu oomenpodeccnonansabiMu KoMireTeHIsIMU (OI1K):

— CIIOCOOHOCTBHIO MCIMOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUUIUIMH B
NpOoPECCHOHAIBHON ~ JCSITEIIBHOCTH, TMPUMEHSITh METOJbl MAaTeMAaTHUYeCKOro aHalu3a |
MOJICTTMPOBAHHMS, TEOPETUIESCKOTO M SKCIepUMeEHTanbHOro uccieaoBanus (OITK-2);

— CIIOCOOHOCTBIO  HCIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI  JJIA
MOHUMAaHHsI OKpY»Karomiero Mupa u siiernii mpupoasl (OTTK-3).

3namo:

—  BJIEKTPOHHOE CTPOEHHUE aTOMOB U MOJIEKYII;

— OCHOBBI TEOPHUM XUMHUYECKON CBSI3M B COEAMHEHUSX Pa3HBIX THUIIOB, CTPOCHHE
BEIL[ECTBA B KOH/IEHCUPOBAHHOM COCTOSIHUH;

—  OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUYECKHUX MPOIECCOB U XapaKTEPUCTUKU
PaBHOBECHOI'O COCTOSIHUS;

—  METOJIbI ONMCAaHUSI XUMUYECKUX PABHOBECUI B PACTBOPAX AJIEKTPOIUTOB,

— CTPOEHHUE U CBOICTBA KOOPIUHALMOHHBIX COEAMHEHUN;

— XUMHUYECKHE CBOMCTBA AJIEMEHTOB PA3JIMUHBIX TPYII MEPUOTUUECKON CUCTEMBI U UX
BaXXHEUINNX COCTUHECHUH.

Ymemn:

— BBINOJIHATh OCHOBHBIE XHMHMUYECKHE OIEpaluu, ONPENeNsITh TEePMOIUHAMUYECKUE
XapaKTePUCTUKHA XUMUUYECKHUX PEAKIIUN U PaBHOBECHBIE KOHIIEHTPAIMH BEIICCTB;

— HCIOJb30BATh OCHOBHBIE XUMHUYECKHE 3aKOHBI, TEPMOJMHAMUYECKHE CIPABOYHBIE
JIAaHHBIE JIJIs1 pelIeHus MpodecCuOHaTbHBIX 3a/1a4;

— MPOTHO3UPOBATH BIUSHUE Pa3TUYHBIX (AKTOPOB HA pPAaBHOBECHE B XUMHYECKHX
peaKImsX.

Braoemy:

— TEOPETUYECKHUMHU METOJAMH OIHMCAHHS CBOMCTB TMPOCTHIX M CIIOKHBIX BEIIECTB Ha
OCHOBE DJJIEKTPOHHOTO CTPOEHUSI MX aTOMOB M TMIOJOKEHUS B TMEPUOJUYECKOW CHUCTEME
XUMHUYECKHUX DJIEMEHTOB;

— DKCINEPUMEHTAJbHBIMU METOJIaMU OTMPEJENICHUsS HEKOTOPBhIX (PU3UKO-XUMUYECKUX
CBOWCTB HEOPTAaHUYECKUX COCTMHEHUN.

3 Kpartkoe conep:kanue TUCIUNIHHBI:

CtpoeHne aTOMOB Y EPUOINYECKUN 3aKOH.
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BosiHOBBIE CBOMCTBa MaTepHalbHBIX 00BEKTOB. YpaBHeHHE Ae bpoitnsa. CooTHomeHue
HeonpeneneHHocTe ['elizenoepra. [lonsTre o kBaHTOBOM MexaHuke U ypaBHeHuu llpenunrepa.

CoBpemenHass (opMyIHpPOBKa MEPUOANYECKOTo 3akoHa. [lepuoanyeckas cucrema u ee
CBA3b CO CTPOGHHEM aTOMOB. 3aloOJHEHHE DJJEKTPOHHBIX CJIOE€B U 000JOYEeK aTOMOB B
nepuoaunuecko cucreme snementoB JI.M. MenneneeBa. Crenenu okucieHus. Baxuelmue
OKHCIIUTENN U BOCCTaHOBUTENU. BakHeine cXxeMmbl NMpEeBpalICHUsl BEIIECTB B OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUAX.

XUMHYECKas CBSA3b U CTPOECHUE MOJIEKYIL.

KoBaneHTHas CBsA3b, OCHOBHBIE IIOJIOKEHUSI METOJA BaJCHTHBIX CBs3eil. PaccMoTpenue
CXeM NEepeKphIBaHUS aTOMHBIX opOHTaneill mpu oOpa3oBaHUM CBsA3eil B Mosekynax. OCHOBHbIE
MOJIO’KEHHUS MeTOo1a MOJIeKYJIIpHBIX opouTtaneit (MO JIKAO). O6miue cBeieHrs 0 KOMILIEKCHBIX
COEIMHEHUSX, UX CTpoeHue. MEeXMONEeKyIsipHas U BHYTPUMOJIEKYJIIpHAs BOJOPOJHAs CBA3b.
HMoHHast CBsI3p Kak NpeAeTbHBINA Ccioydail KOBaJIEHTHOW cBsi3u. OOIume mpencTaBieHUus o
MEXMOJIEKYJIIPHOM  B3aMMOJICUCTBUM: OPUEHTAUMOHHOE, HWHIYKIMOHHOE, JUCIEPCHOHHOE
B3aUMO/JICUCTBUA.

DHepreTuka peakliuii U XMuMUYECKOEe PAaBHOBECHE.

[lonsiTE O XMMHMUYECKON TEPMOJMHAMUKE, TEPMOIAMHAMHUYECKHE (DYHKLHUU COCTOSHUS
(xapakTtepuctuyeckue (GyHKIUHM). XHUMHYECKOe paBHOBecue. VICTUHHOE M Kaxymieecs
paBHOBecHs. KoHCTaHTa XMMHUYECKOTO0 paBHOBECHS. DJIEKTPOXMMHUYECKHUE IPOLIECCHI, MOHATHE
00 SIEKTPOJHBIX MOTEHIMANAX. DJNEKTPOABIIKYILNAS CHJIA OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEAKUHI U KPUTEPU CAMONPOU3BOJIBHOIO MPOTEKAHUS ITPOLIECCOB.

PaBHOBecus B pacTBOpax.

[Ipoueccel, compoBoXkparomue 00pa3oBaHUE  KUAKUX  UCTHHHBIX  PacTBOPOB
HEIEKTPOJIUTOB U IJIEKTPOJIUTOB. ACCOIMUPOBAHHBIE W HEACCOLMHUPOBAHHBIE SJICKTPOJIMTBHI.
Crenenp auccoumanuu. Koncranta auccoumanuu. PaBHOBecue B cHCTEME, COCTOALIEH W3
HACBIIIEHHOIO0 PAacTBOPAa MaJIOPACTBOPUMOTIO JJIEKTPOJIUTAa M €ro KpucTtauioB. PaBHoBecue B
pacTBOpax KOMIUIEKCHBIX COeMHEHUN. PaBHOBECHE TMCCOLMAlUU BOJbI, NOHHOE NIPOU3BEACHHE
BO/JIbI M €r0 3aBUCUMOCTH OT Temmneparypsbl. lllkana pH. I'maponus comnen.

CKopocThb peakiuii 1 KaTtaaus.

[Tonstne o xumudeckoil kuHeTuke. OHOCTAIUUHBIE W CJIOXKHBIE PEAKIMH. 3aKOH
neicTByromux Macc. KoHcTaHTa CKOpPOCTH peakuuu. MOJIEKYISpHOCTh U IMOPSIOK PEaKIHU.
3aBUCHUMOCTh CKOPOCTH pE€akLUUU OT TEMIIEpaTypbl; SHTANbIMS aKTUBAalUU. ['OMOTEHHBIN U
reTEepPOreHHBIN KaTalus3.

XuMmus S- U P- 2JIEMEHTOB. Bonopona-nepBslil 371€MEHT NMEPUOIUYECKON CHCTEMBI, €ro
JBOMICTBEHHOE MOJIOKEHHE. JneMeHTel 1 - 2 m 13 - 18 rpynn nepuoaudeckodl CHUCTEMBI.
3aKOHOMEPHOCTH B  HW3MEHEHUHU DJEKTPOHHBIX KOH(Urypanuid, BEIUYUH PATUYCOB,
AIIEKTPOOTPULIATEILHOCTH M 3HEPTUHM HOHM3AIMM aTOMOB. THUIHMYHBIE CTENEHU OKHCIIEHUS.
XVMHYECKUE CBOWCTBA ITPOCTHIX BEIIECTB. 3AKOHOMEPHOCTH B CTPOEHHUH U CBOMCTBAX OCHOBHBIX
TUIIOB coeAMHEHUH. [IpupoiHbIe coenHeHNs, IOIyYEHUE U IPUMEHEHHUE.

Xumust d- u f- amemeHToB.

OneMeHThl 3-12 Tpynn NEepUOJUYECKOM CHUCTEMBL. 3aKOHOMEPHOCTH B HU3MEHEHUH
AIIEKTPOHHBIX KOHPUTypalui, BEIMYUH PAIUyCOB, JHEPIUH HOHU3ALIMHU, XapaKTePHBIX CTeNeHEN
OKHCJIEHUS, KOOPJAMHAIIMOHHBIX dYHCel aTroMoB. llpuponHble coeAMHEHUs, MOIYyYeHUE U
COTOCTaBJIeHHE (PU3HUECKUX M XUMUYECKMX CBOMCTB MPOCTHIX BemecTB. CTpoeHue U CBOMCTBA
OCHOBHBIX TUIIOB coequHeHmid. OcobeHHocTH f- aeMeHToB.

4 O0beM yueOHOH THCHMIIIUHBI

Buzsl yaeOHOM paboThI B 3agerHbIX B akanem.
€AMHUIIAX yacax
O0mas TpyA0EMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IVIAHY 12,0 432
KonraktHas pa6ora (KP): 1,13 40,8
Jlexmn (Jlek) 0,34 12
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JlaGopaTtopHsbie 3ansTHs (J]ab) 0,44 16
[Ipaktuueckue 3ausrus (I113) 0,34 12
CamocrositesibHas padora (CP) 10,39 374
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 0,48 318;“;;“
B ToM umciie o cemecTpam:
1 cemecTp
O0mas TPy10eMKOCTh B ceMecTpe 7,0 252
KonraktHas padora (KP): 0,68 24,4
Jlexmn (Jlek) 0,22 8
Jlaboparopusbie 3ansTus (J1ab) 0,22 8
[Tpaktuueckue 3ansatus (I113) 0,22 8
CamocrosiTeabHas padora (CP): 6,08 219
Buja konTpoJsi: 3a4er / 3k3aMeH 0,24 3“58324;“
2 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 5,0 180
KonraktHas pa6ora (KP): 0,46 16,4
Jlexmu (Jlek) 0,11 4
JlabopaTtopusbie 3ansatus (J1ab) 0,22 8
[Tpaktueckue 3anstus (I13) 0,11 4
CamocrositesbHasi padora (CP) 4,30 155
Bua xonTpoJs: 3auer / 3K3aMeH 0,24 3“58324;“
Bunsl yueOHoM paboThI B 3agernbix | B actponoM.
SIMHUTIAX gacax
O0mas TpyA0eMKOCTh JMCHHMILJIMHBI 110 Y4eOHOMY ILIAHY 12,0 324
KonTaktHas padora (KP): 1,13 30,6
Jlexmm (Jlek) 0,34 9
JlaGopatopusie 3ansTus (JI1ab) 0,44 12
[Tpaktnyeckue 3anstus (I13) 0,34 9
CamocrositenbHas padora (CP) 10,39 280,5
Buja xkouTpoJisi: 3a4er / 3k3amMeH 0,48 sk3amen(12,9)
B ToM 4muciie o cemecrpam:
1 cemecTp
Oo6mas Tpy10eMKOCTh B CeMeCTpe 7,0 189
KonrakTHas padora (KP): 0,68 18,3
Jlexruu (JIek) 0,22 6
JlaGopatopusbie 3ansTus (J1ab) 0,22 6
[Tpaktnyeckue 3anstus (I13) 0,22 6
CamocrositesbHas padora (CP): 6,08 6,08
Buja koHTpoJsi: 3a4eT / IK3aMeH
0.24 IK3aMeH
’ (6,45)
2 cemecTp
OO0mas Tpy10eMKOCTh B CeMecTpe 5,0 135
KonraktHas pa6ora (KP): 0,46 12,3
Jlexumm (JIek) 0,11 3
JlaGopaTtopHsbie 3ansTHs (J1ab) 0,22 6
[Tpaktaeckue 3arstus (I13) 0,11 3
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CamocrositesbHas padora (CP): 4,30 116,25

IK3aM¢EH

Bua koHTpoOJIA: 3a4eT / IK3aMeH 0,24 (6,45)

AHHOTaIUsA padoyei MPOrpaMMbl TUCUUIIIMHBI
«Opranunueckasi xumus» (51.5.09)
1 Heab AMCHUIIHHBI — IPUOOPETEHNE CTYIEHTAMU 3HAHUN O CTPOCHUU OPTaHUYECKUX
COCIMHEHUI, OCHOBHBIX XHMHUYECKMX CBOWCTBAaX pa3JMYHbIX KJIACCOB OPraHMYECKUX
COEIMHEHUI U METO/1aX UX MOJYyYEHHs, KaK IPOMBILUICHHBIX, TaK U JA0OPaTOPHbIX.

2 B pe3yabTrare u3yYeHHsl AUCHHUILUIMHBI O0y4YalOIIMiicsi MO mporpamme
0akajiaBpuaTa J10JIKeH:

Obaaoams cnepyrommmu oomekynbTypHbiME (OK) u obmenpodeccnoHaaIbHbIMU
komrereHnusamu (OITK):

- COCOOHOCTBIO paboOTaTh B KOJUIEKTUBE, TOJEPAHTHO BOCIPUHUMATE COIMAJIbHBIE,
STHUYECKHUE, KOH(DECCHOHAIbHBIC U KYIbTypHbIe pasnuuns (OK-6);

- CIOCOOHOCTBIO K CaMOOpraHu3aliui u camoobpaszosanuto (OK-7);

- CHOCOOHOCTBIO  HCMOJb30BaTh OCHOBHBIE 3aKOHBI  €CTECTBEHHOHAYYHBIX
JUCITUTUIMH B TIPO(ECCUOHATBLHON NEATEIhHOCTH, TPUMEHATh METOABl MaTeMaTHYECKOTO
aHaJIM3a W MOJCIIMPOBAHUSA, TEOPETHUUECKOT0 M SKCIEPUMEHTAIBHOIO HCCIEAOBaHUS
(OIIK-2);

- CIIOCOOHOCTHIO HCIONB30BAaTh OCHOBHBIE E€CTECTBEHHOHAYYHBIC 3aKOHBI JUIS
NOHUMaHHUsI OKpY XKaroiero Mupa u sisnennit npupozasl (OI1K-3).

3nams:

— TEOPETUUYECKHE OCHOBBI CTPOCHHS U CBOMCTB Pa3JIMUHBIX KJIACCOB OPraHUYECKUX
COCJIMHEHM;

— CIOCOOBI TIOJIYYCHHSI U XMMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPTaHUYECKHUX
COE€IUHEHMI;

— OCHOBHBIC MEXaHU3MBI TPOTEKAHUS OPTaHUYECKUX PEaKIIHIA;

Ymems:

— TPUMEHATH TEOPETUUYECKUE 3HAHUS JJIsi CHUHTE3a OPTraHWYECKUX COEAMHEHUM
pa3IMYHBIX KJIACCOB,;

— aHaJTM3WpOBaThb M TIPEJICKA3bIBaTh PEAKIMOHHBICE CBOMCTBA OPTraHUYECKHUX
COE€IUHEHUI;

— COCTaBJISITh CXEMbI CHHTE3a OPTaHMYECKUX COSAMHEHUH, 3aJaHHOTO CTPOSHNS;

Braoemy:

— OCHOBaMH HOMEHKJIATYPhI M KIacCU(UKAIIMN OPTaHUYECKUX COCTUHEHUN;

— OCHOBHBIMH T€OPETHUYECKUMU MPEACTABICHUSIMHU B OPraHUYECKON XUMUH,

— HaBBIKAMU OOOCHOBAHHS PAIMOHAIBHBIX CIIOCOOOB TIONYYECHHS OPTraHUYECKHUX
BEILECTB.

3 Kparkoe cogep:kanue JUCHUINTIAHBI

Homenknarypa opranudeckux coenvHeHuid. Teopuss XUMHUYECKOro CTPOCHHS U
HachllleHHble yraeBopopoasl (YB). Ilpupoma xoBanentHoil cBs3u. Dopmynsl Jlsrouca.
®opmanbhbiit 3apan. Oddektsl 3amecturencii. [IpoMexyTodHbIE COSAMHEHUS U YACTHIIBI
OPTraHWYECKUX peaKIHsIX. OHEpreTuyeckas amarpaMma peakinuu. MeXaHu3M pPeakIilvu.
Crepeonsomepus, ee BUIbl 1 0003HAUEHUS.

Anudarnueckne coeauHeHus. HachlmeHHsle W HEHachlmleHHble YB.  AJkaHsl,
[UKIIOANIKAHbI, aJKEHBI, AJTKWUHBI, MONUEHBl (AUeHbI). B KaxIoMm Kiacce paccMaTpUBaIOTCS
CIIeyIOIINE pa3/iesbl: H30Mepus, HOMEHKJIaTypa, (u3NYecKhue M XHMHUYECKHE CBOMCTBA,
CrocoObl oyueHusl. MexaHU3MBbI peakliiuid. JHepreTudeckas [uarpaMmma peakimii.

Apomatudeckue coenuHeHus. Teopun apoMatndHocTH. CoerMHEHHST OCH30JIBHOTO PIa.
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Nzomepus. Homenknarypa. CrnocoObl TONydeHHs. XUMUYECKHE CBOWCTBA. BimsHme
3aMecTuTeneld B OEH30JIbHOM KOJIBIIE HA HANpaBlI€HHUE M CKOPOCTh PEAKIHM 3JeKTPO(GUILHOTO
3aMEILIECHHUS.

4 O0beM yueOHO#H THCHUIINHBI

Bunbl yueOHOM paboThI B 3aueTHEBIX B akanmewm.
eAUHULIAX yacax
O0mas TPyA0eMKOCTh JMCIHHUIIJIMHBI 10 Y4eOHOMY IIAHY 3,0 108
Konrakthas pa6ora (KP): 0,62 22,2
Jlexumm (Jlek) 0,28 10
[TpakTaeckue 3anrstus (I13) 0,33 12
CamocrositesibHas padora (CP) 2,27 82
Bua xoHTpoOJs: 3aUeT/IK3aMeH 0,11 3a4er ¢
oneHkoii (3,8)
Buner yue6HOM paboThI B 3aueTHbBIX B actponom.
eIUHULIAX yacax
O0mas TpyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTaktHas padora (KP): 0,62 16,65
Jlexmu (Jlek) 0,28 75
[Tpaktuyeckue 3ansatus (I13) 0,33 9
CamocrositesbHasi padora (CP) 2,27 61,5
Bua xoHTpoJIA: 3aueT/3K3aMeH 0,11 3a4eT ¢
OLIEHKOM
(2,85)

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI

«Dusznyeckasi xumus» (51.5.10)

1. Heab AUCHUNIMHBI — PACKPBITH CMBICT OCHOBHBIX 3aKOHOB, YIPABJISIFOITUX
XOJIOM XHMHUYECKOTO TMpoIlecca, MOoKa3aTh OONACTH MPHIIOKEHUS AITUX 3aKOHOB U HAy4UTh
CTYyJICHTa TPaMOTHO TIPUMEHSTh UX MIPH PEIICHUH KOHKPETHBIX TEOPETUUYECKUX M MPAKTUUECKUX
3a/1au.

2. B pe3yabTare wu3yuyeHusi AUCHMUIUIMHBI O00y4YalOIIMiicsi MO mNporpaMmme
0akajaBpHaTa J0JIKEH:

Obnadams cnenyrouumu oobmenpodeccunoHanbHbiMu kKomneTeHImsMu (OI1K):

- CIIOCOOHOCTBIO  HCIIONIB30BAaTh  OCHOBHBIE  3aKOHBI ~ €CTECTBEHHOHAYUYHBIX
TUCIUIUNIMH B TPO(EeCCHOHANBHON NIEeATENbHOCTH, MNPUMEHATh METOABl MaTeMaTHYeCKOTO
aHaJM3a ¥ MOJICIIMPOBAHUS, TCOPETUUYCCKOTO M dKCIIepuMeHTabHOro uccienoBanus (OI1K-2);

- CIIOCOOHOCTBIO HUCIONB30BaTh OCHOBHBIE E€CTECTBEHHOHAYUHBIC 3aKOHBI IS
MOHUMAaHHMSI OKPY’KaIOIIero Mupa u seieHuit npupoast (OITK-3).

3namu:

- OCHOBHBIE 3aKOHBI (PU3NYECKON XUMHH, B3AUMOCBS3b (DU3MIECKUX U XUMUUYECKUX
XapaKTEePUCTHUK MPOIIecca,

- MyTH ONpPEACNICHUs] BAXKHEMIIUX XapaKTEPUCTUK XUMHUYECKOTO pPABHOBECUS
(KOHCTaHTBHI PABHOBECHS, PAaBHOBECHOTO BBIXOJA MPOJYKTA, CTETICHU MPEBPAIICHUS MUCXOIHBIX
BEIIIECTB) W BIUSHUS PA3INYHBIX (DAKTOPOB HA CMEIICHUE XUMHUYECKOTO PAaBHOBECHS;

- YCIIOBUSI yCTAHOBJICHUs (Da30BBIX PABHOBECHI B OJHO- U MHOTOKOMITOHEHTHBIX
CHUCTEMax, BO3MOKHOCTH Pa3JeleHUs CIOXKHBIX CUCTEM Ha COCTABIISIIOLINE KOMIIOHEHTHI;

- TEPMOJMHAMUYECKOE OMHMCAHKNE CBOMCTB HICAbHBIX M HEHJICATbHBIX PACTBOPOB,
MOAXObI K HAX0KICHUIO TIAPIIHAIBHBIX MOJIIPHBIX BETUYMH KOMIIOHEHTOB pacTBOpa.

Ymems:

- IIPUMEHATh ~ TEOPETUYECKHE 3HAHMS U OKCIEPUMEHTAJIbHBIE  METObI
uccneoBaHus (PU3MYECKON XUMUH MPH PELICHUH PO EeCCHOHATBHBIX 3a/1ay;
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- IIPOBOAUTH TEPMOJMHAMUYECKHE PACUYETHl, OCYIIECTBIATh AHAIM3 U HAa OCHOBE
9TOrO JieaaTh 000CHOBaHHbIE BBIBOIBI;

- IIPEICKa3bIBaTh M HAXOAWTH ONTUMAJIbHBIC YCIOBUS INPOBENEHUS XUMHUYECKOIO
IIpolLecca € LENbIO MOIYyYEHUs MAKCUMAIbHO BO3MOKHOTI'O BBIX0/1a HHTEPECYIOLIETO IIPOIYKTA;

- IIPEJCTABIATh JaHHbIE Ja0OPATOPHOI0 MCCIEI0BAHUA B Tpaduueckoit popme U Ha
OCHOBE IIOJYYCHHBIX 3aBUCHUMOCTEH OIPENEIATh COOTBETCTBYIOUIME TEPMOIMHAMUYECKHE U
KMHETUYECKUE XaPAKTEPUCTUKN XUMHUECKON CUCTEMbI U XMMHUECKOI0 IIPOLECCa;

- IIPOBOJUTH aHAJIN3 U KPUTHUYECKH OLICHUBATH IOJYYCHHBIE YKCIIEPUMEHTAIbHBIC
JlaHHbIe, 0000111aTh U JeaTh 000CHOBAaHHBIE BBIBOJIbI HA 0a3€ MPOBEIEHHBIX ONBITOB.

Braoemy:

- KOMIUIEKCOM COBPEMEHHBIX TEOPETHMUYECKMX METOAO0B (DU3MUYECKOW XMMHUHU IS
pEILIECHUsT KOHKPETHBIX HCCIIEI0BATENIbCKUX 3a/a4;

- HAaBbIKAMU  OINPEIEJICHUS COCTOSHUS paBHOBECHS M  CaMOIPOU3BOJIBHOIO
HaIlpaBJICHUS XMMUYECKOT0 IIPOLIECCa;

- npuemMamMu 00paOOTKM MOJYYEHHBIX OIBITHBIX [JaHHBIX JJs BBIABICHUSA M
YCTAHOBJICHHSI B3aMMOCBSI3€H MEXKIy TEPMOJWHAMHYECKUMH CBOMCTBaMU H (U3NIECKUMU
napaMeTpamH Ipolecca;

- 3HaHUSIMH OCHOBHBIX 3aKOHOB (PM3MUYECKOW XHUMHUHM [UIS COJEpPIKaTeIbHON
MHTEPIIPETAlMU TEPMOAMHAMUYECKUX PacUETOB.

3 Kpartkoe cogep:xaHue JTUCHUILIHHBI

XuMnuyeckass TepMOAMHAMHUKA. 1-plii ¥ 2-0i1 3aKOHBI TEPMOJAMHAMHUKH, TOCTYJaT
[Tnanka. B3auMocBsi3b TemoThl, padOThl M M3MEHEHUs BHYTPEHHEH SHEpPIUU B IpOLECccax C
y4acTHEM HJICAIBHOTO ra3a. TemmoéMKocTh TBEPIBIX. KHUAKHMX M ra3000pa3HBIX BEIIECTB.
Tepmoxumus. Beruucienue TemnoBblX 3()(EKTOB XMMHUUECKUX peakIHi, IpoleccoB (a3oBbIX
NePeX070B, PACTBOPEHHS M JAPYrHX (DU3UKO-XUMHUYECKUX TporueccoB. DHeprusi [mbbca u
sHeprus ['enpMmrosibla Kak KpUTEPUM HANpaBICHWs XHMMHUYECKOro mponecca. Pacuér
abCONMIOTHONW 3HTponuU. XHUMHUYeckoe paBHOBecue. KoHcTaHTa XMMHMYECKOTO paBHOBECHUS U
METOJbpl €€ pacuéra M HKCIEPUMEHTAJIbHOIO ONpEeiIeHUs. PaBHOBECHBIM BBIXOJ NPOAYKTA,
BIUSHUE JIaBJIEHUS, TEMIIepaTypbl, NPUMECH HUHEPTHOTO Ta3a Ha pPaBHOBECHBIM BBIXO/I.
VYpaBHeHuss u3zoTepMbl M u300apsl Bant-I'odda. Cratuctuyeckas TepmMoauHamuka. Pacuér
TEpMOJMHAMHUECKUX QYHKIHMI Ha Oa3e MpeCTaBIEHUN O CyMME [0 COCTOSIHUSIM.

@da3oBbl¢ pPaBHOBeCHS B OJHOKOMIIOHEHTHBIX cHcTeMax. (Da3oBble mepexonbl U
¢dazoBas quarpamMma COCTOSIHUS JJIi OJTHOKOMIIOHEHTHBIX CHUCTeM. TpoiiHas TOuka. Y paBHEHHE
Knaneiipona-Knaysnyca. 3aBUCHMOCTb JaBJI€HMsI HACBILIEHHOIO IIapa OT TEMIIEpaTypBhl.
Onpenenenne TepMoauHaMuuecknx GyHKIUNM Tmporiecca ¢azoBoro mnepexoaa.Kpurudeckas
TEMIEPATYypa.

Tepmoaunamuyeckasi Teopusi pacrBopoB. Knaccudukanus pactBopoB. CrocoObl
BBIp@KEHHUSI cOocTaBa pacTBopa. [lapuuanbHble MONSpHBIE BeNWYMHBL. YpaBHeHus [uO6ca-
Mrorema. Wneanpabie pacTBOpbl. TepMoamHamMuyeckue (DYHKIIUU CMEIICHHUS IS WeaTbHBIX
pactBopoB, 3akoH Payns. IlpenenbHo-paz0OaBieHHbIe pacTBOpbI, 3akoH ['eHpu. HewmpeanbHble
pacTBOpBl,  IOJIOKHUTENbHbIE M  OTpULATENIbHbIE  OTKJIOHEHHMs OT 3akoHa Payms.
TepMoauHAMUYEeCKOE OINMCAaHME HEWACATbHBIX PACTBOPOB, AKTUBHOCTh, KOI((UIIMEHT
akTuBHOCTH. KosuMraTuBHble CBOMCTBa pacTBOPOB HENETYYMX BEUIECTB B  JIETYy4EM
pactBopuTtene. Kpuockonus, 30ymarockonus. OcMoc, 0CMOTUYECKOE JIaBIICHHE.

@da3oBble PABHOBECHSI B MHOIOKOMIIOHEHTHBIX CHCTeMaXx. J(narpaMMbl «JaBJeHHE-
COCTaB», «TEMIIEPATypa-COCTaB», «COCTAB Iapa-COCTAB IKUAKOCTU» I UACAIBHBIX U
HEeHJIeIbHBIX pacTBOpOB. 3akoHbl ['nb66ca-KonoBanoBa, A3zeoTponus. DPHU3HKO-XMMHUYECKHE
OCHOBBI pa3JelIeHus KHUJIKUX cMmeced, pekThudukanus. OU3NKo-XUMUYECKUH U TEepMHUYECKUN
aHanu3. Pa3nuyHble TUIIBI AUAarpamMM IJIaBKOCTH. DBTeKTHKA. [IpaBuiio ¢a3 u mpaBuio peryara.
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4 O0beM yueOHOH THCHHUIINHBI

Bunsl yueOHoI paboThI B 3aueTHBIX B akanewm.
CIMHULIAX gyacax
O0mas TpyA0eMKOCTh TUCIHUIIJIUHBI M0 Y4eOHOMY IIAHY 5,0 180
Konrakthas pa6ora (KP): 0,46 16,4
Jlexumm (Jlek) 0,22 8
[TpakTaeckue 3anrstus (I13) 0,22 8
CamocrositesibHas padora (CP) 4,30 155
Bua xoHTpoJA: 3aueT/3K3aMeH IK3aMeH
0,24
(8,6)
Bunel yueOHoI paboThI B 3auernsix | B actponom.
CIMHULIAX gyacax
O0mas TPyA0eMKOCTh TUCIHHUIJIMHBI 110 Y4eOHOMY MJIAHY 5,0 35
KonrakTHas pa6ora (KP): 0,46 12,3
Jlexruu (JIek) 0,22 6
[Tpaktuyeckue 3anstus (I13) 0,22 6
CamocrositesbHasi padora (CP) 4,30 116,25
Bujx koHTpoOJs: 3a4eT/IK3aMeH 024 IK3aMeH
’ (6,45)

AHHOTaNus y4eOHOH NPOrpaMMspl JUCHHUILIMHBI
«Koanounnas xumus» (b1.b.11)

1 Heap AMCUMIUIMHBI — O3HAKOMIIEHHE CTYJEHTOB C OCHOBAaMH TEPMOJIWHAMUKU
MOBEPXHOCTHBIX SIBIICHUM, CIIOCOOAMHU TOJYYCHHS U BaKHEUIIMMU CBOWCTBAMM JUCIIEPCHBIX
CHUCTEM.

2 B pe3syabrate
0akajaBpHaTa qOJIKEH:

Obnaoams cnenyromumu oodenpodeccnoHanbHbiMU KoMiteTeHIusiMu (OI1K):

- CIIOCOOHOCTBIO HCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX AUCLHUILIIMH B
MpOoPECCHOHAIBHON ~ JICSITENIbBHOCTA, TPUMEHSATh METOJbl MAaTeMaTHUYeCKOro aHajiu3a |
MOJIETTMPOBAHHMSI, TEOPETUIECKOTO M SKCIIepUMEHTanbHOro uccienoBanus (OITK-2);

- CIIOCOOHOCTHIO UCIOJIH30BAaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JJIS TOHUMAHUS
OKpy»arorero Mupa u sieienuit mpupoasl (OITK-3).

3namo:

- OCHOBHBIC TOHSATHS U COOTHOILUEHUS TEPMOAMHAMUKH MOBEPXHOCTHBIX SIBJICHUMN
(TepMOoaMHAMUKA TIOBEPXHOCTHOTO CJIOS; aire3vs, CMAauWBaHUE W pACTEKaHHE KHUIAKOCTEH;
JTUCTIEPCHOCTh U TEPMOAMHAMHYECKHE CBOMCTBA TEN; aJICOPOIIHS ra30B U MapoB, aICOPOIHS U3
PacTBOpPOB);

- OCHOBHBIE METO/bI MTOTYUYEHUS TUCIIEPCHBIX CUCTEM;

- OCHOBHBIC CBOMCTBAa JUCHEPCHBIX CHCTEM (DJIIEKTPOIIOBEPXHOCTHBIE CBOWMCTBA;
KMHETUYECKUE U ONTUYECKHE CBOMCTBA; CBOMCTBA PAacTBOPOB KOJUJIOMJHBIX MOBEPXHOCTHO-
AKTHBHBIX BEIIECTB);

- OCHOBHBIE TOHATHS M COOTHOILIEHUS TEOPUM arperaTMBHOM YCTOMYMBOCTH U
KOAryJsiiiuy JTM0(QOOHBIX TUCTIEPCHBIX CUCTEM;

- OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOOOpa3OBaHHUS M PEOJOTHUYECKHE CBOMCTBA
JUCTIEPCHBIX CUCTEM.

Ymemy:

- TPOBOJUTH PACUETHl C HCIOJIH30BAHMEM OCHOBHBIX COOTHOIIEHUN TEPMOJIUHAMUKHU
MOBEPXHOCTHBIX SIBJICHHUM U pacyeThl OCHOBHBIX XapaKTEPUCTUK JUCIEPCHBIX CUCTEM.

Braoemy:

H3YyYCHUA JTUCHUIIJIMHBI oﬁyqaloumﬁm mo ImporpamMmme
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- METOJIaMU HM3MEPEHUs MOBEPXHOCTHOIO HATSKEHMS, KPAaeBOIO YIJIA, BEJINYMHBI
aacopOUMM W yIeNbHOW  TOBEPXHOCTH,  BS3KOCTH,  KPUTHYECKOW  KOHIIEHTpAIUU
MUIIEIUIO00Pa30BaHMsl,  JJICKTPOKMHETHYECKOTO  MOTEHIMajda;  METOJAaMH  MPOBEJCHUS
JUCIIEPCUOHHOIO AaHAJIW3a, CHHTE3a JHUCIEPCHBIX CHCTEM M OLEHKM MX arperaTMBHOM
YCTOMYUBOCTH.

3 Kpatkoe coaep:kanue TUCHUTLIUHBI

Mogyns 1. [Ipeamer u npu3Haku 00BEKTOB KOJUIOUTHON XUMUU

KomnongHas xumMus - HayKa O IMOBEPXHOCTHBIX SIBJICHUSX M JUCIIEPCHBIX CHUCTEMAX.
OcHOBHbBIE IPU3HAKU JUCIIEPCHBIX CUCTEM - F€TEPOr€HHOCTh U JAUCIIEPCHOCTH; TOBEPXHOCTHAS
SHEPrus; KOJMYECTBEHHbIC XapaKTEPUCTHKU JucnepcHocTH. Kiaccudukamus IucCHepCHBIX
CUCTEM.

Monyinb 2. TepMoguHaMuKa HOBEPXHOCTHBIX SIBJICHUN

OOmass XapakTepuUCTUKAa IIOBEPXHOCTHOM »HHepruu. IloBepxHOCTHOE HaTsKEHUE.
VYpasuenue ['u66ca-I"enpmrombia i BHyTpeHHEH yIeIbHON TOBEPXHOCTHOM dHEPTUHU (ITOJTHOU
MMOBEPXHOCTHOM YHEPTHUN).

Meton u36biITKOB ['m60Oca. DyHnameHTanbHOE ajacopOuMoHHOEe ypaBHeHue [ub60Oca.
YactHoe BbIpakeHue ypaBHeHHs [n00ca. I[loBepXHOCTHO-aKTHBHBIE U IOBEPXHOCTHO-
MHAKTUBHBIE BEIIECTBA.

Anresuss u koresus. YpaBHenue Jlrompe s pabotbl anare3uu. CMauuBaHHE, 3aKOH
HOunra. VYpasuenue J[lrompe-FOnra. Pactexanue >xuaxoctedd, kod)PHUIMEHT pacTeKaHUs IO
[apxuncy. Oddexr Mapanronu, npaBuio AHTOHOBA.

[IpaBuno ¢a3z I'mGb6ca wu aucnepcHOCTh. BrusHHE KpUBH3HBI MOBEPXHOCTH Ha
BHyTpeHHee JaBieHue Tein (ypaBHenue Jlamnaca). KanwuisipHble sBieHHs. YpaBHEHHE
KenbBuna. BiusiHue nucnepcHOCTH Ha pacTBOPUMOCTb, KOHCTAHTY PAaBHOBECHSI XMMUYECKOU
peakiun, TemMeparypy $hazoBoro nepexoaa.

MeToapl TONMydeHUS JAUCIEPCHBIX cUCTeM. YpaBHeHue PeOunaepa s paboThI
nucrnieprupoBanus. Ddpdexkt Pebunaepa. ['omorenHas u rereporeHHasi KOHJEHCAIUS. DHEPrus
I'n66ca obpazoBanus 3apojbiiia HOBOH (a3sl. Kunernka o6pazoBaHust HOBOH (a3bl.

Mopyns 3. AncopOLMOHHBIE paBHOBECHS

[Tpupoga ancopOUMOHHBIX CHJI. AJCOpPOIMS Tra30B W MapoB Ha OJHOPOJHOU
noBepxHocTu. 3akoH ['eHpu. Monens u ypaBHeHue Jlenrmiopa. Teopusi mOIUMOJIEKYISIPHON
ancopbuun bpynayspa, Ommera, Temnepa (BOT). Omnpenenenue yaenbHOW NOBEPXHOCTH
metogom BOT.

AncopOuust ra3oB M MapoB Ha MOPHUCTHIX Marepuanax. Kiaccudukanus mop 1o
Jy6ununy. Teopusi kanuuisipHOM KoHJeHcanuu. PacueT mHTerpanbHoil 1 auddepeHmanbHOR
KPHUBBIX paclipeieieHus: o0beMa 1op Mo pa3mMepam.

AncopOuMsi Ha MHUKPOINOPUCTHIX Marepuanax. IloreHuuansHas Tteopus [longnu.
Xapakrepuctuueckass KpuBas ajacopoumu. OOoOmeHHoe ypaBHeHHe Teopuu JlyOuMHHMHA
00BEMHOT0 3alOJIHEHHS] MUKPOIIOp, YypaBHeHue JlyOuHuHa - Pagynikesuya.

AncopOmusi  MOBEpXHOCTHO-aKTUBHBIX  BemiecTB. [IpaBuno [loxno -  TpayOe.
3aBUCHUMOCTh MOBEPXHOCTHOTO HATSDKEHHUSI OT cOocTaBa pacTBopa. YpasHeHue lllumikosckoro.
VYpaBHEHUS COCTOSHUSI Ta3000pa3HBIX IOBEPXHOCTHBIX (aJCOPOIMOHHBIX) IUIEHOK. Beckhl
Jlenrmropa.

Monyinb 4. D51eKTpU4eCKHUE SIBICHNS HAa IOBEPXHOCTH

Mexanu3mbl  00pazoBaHus JBOMHOro asnekrpuueckoro ciost (A2C). VYpaBHeHus
JIunnmana. Onektpokanwuisipuble Kpusble. Teopunm crpoenus [IOC. Pemenue ypaBHeHus
[Tyaccona-bonsimana s auddysnoit yactu AIC. JIOC no teopum llrepna, mepesapsaka
MIOBEPXHOCTH.

OJIEKTPOKMHETUYECKUE  SIBICHUS, JJIEKTPOKMHETUYECKHM IOTEHIUal. Y paBHEHUE
['enpmromnbiia-CMOIIyXOBCKOTO AJIS JIEKTPOOCMOCA U AJeKTpodopesa.
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Monyins 5. Kunernueckue cBOMCTBa JUCIIEPCHBIX CUCTEM

CBsI3b CKOPOCTH OCA@XKACHUS YaCTHUI] C UX pa3MepoM. YCIOBHs COOIIOAEHHUS 3aKOHA
Crokca. CenuMEHTAllMOHHBIM aHaJIW3 MOJUAUCIEPCHBIX cucTeM. KpuBble pacnpeneneHus
yacTul, 1o pa3mepaMm. [lpupoma OpOyHOBCKOrO JBMDKCHHS. 3aKOH OHWHINTEHHA -
CmomyxoBckoro. CreactBus U3 TeOpud OpOYHOBCKOro JBMKeHHUS. CenuMeHTalMOHHO-
TP Py3MOHHOE paBHOBECUE, TMIICOMETPUUYECKHI 3aKOH.

Mopnynb 6. ArperaTuBHasi yCTOMUMBOCTb M KOAryJIsILUs AUCIIEPCHBIX CUCTEM

CenuMeHTallMOHHAs M arperatuBHas yCTOMYMBOCTU CHCTEM. JInopwipHele U
mno¢poOHble cuctembl. Kputepuit nmuodunsHoctn 1no Pebunpepy-llykuny. Jlnodunbhbie
nucriepcHble cucteMsl. Kimaccugukaiysi oBepXHOCTHO-aKTUBHBIX BeLECTB. TepMOAMHAMUKA U
MexaHu3M muieuiooopasoanus. Ctpoenne mumemn [TAB. ComobOunmsamus. Kputundeckas
KOHIIEHTPaLUsl MULIEITIOO0pa30BaHusl, METO/IbI €€ OIPEeACICHHUS.

JInopoOusie nucnepcHbie cucTeMbl. DakToOpbl yCTOMYMBOCTH JTHO(OOHBIX CHCTEM.
beicTpas n meanenHas koaryysannd. Kunernka xoarynsnuu o CMOJIyXOBCKOMY. 3aBUCUMOCTD
YHClla YacTULl Pa3HOro Mopsiika oT BpeMeHu. OCHOBHbBIE N0JI0’KeHUs Teopuu Jepsaruna, Jlannay,
®epest, OpepoOeka ([JIPO). PacknuHuBaromiee aaBieHHe M ero cocrapistone. Oomiee
yYpaBHEHUE JJIsl 3HEPIUM B3aUMOJAEWUCTBUS JUCIEPCHBIX vacTull. lloTeHuManbHbBIE KpHUBBIE
B3auMoJecTBUA 4YacTull. HeWTpanu3anuoHHas M KOHLEHTpauMOHHas Koaryssauus. [Ipasuio
Tyneue-I"apau.

Mopnyns 7.
JUCIIEPCHBIX CUCTEM

Tumnsl cTpyKTYp, 00pa3yromuxcs B AUCHEPCHBIX cUcTeMaXx. B3auMocBsa3b MeXay BUIOM
NOTEHLMAIbHON KpuBOHl B3aumojeicTBus yactull (o teopuu JJIDPO) u TUIIOM BO3HMKAIOLIUX
CTpykTyp.  KoaryisilMOHHO-TMKCOTpPONIHBIE ¥ KOHJEHCAL[MOHHO-KPHUCTaUIN3allMOHHBIE
CTPYKTYpBHI.

Peoslornueckuii MeTox MCCIENOBAaHUS IUCHEPCHBIX CUCTeM. OCHOBHBIE TNOHATUSA H
UJICAbHBIE 3aKOHBI PEOJIOTMH. MOIEIMpPOBAHNE PEOJIOTHYECKUX CBOWCTB TEIl.

Knaccugukanuss JUCIIEPCHBIX CUCTEM MO CTPYKTYPHO-MEXAaHHMUYECKHUM CBOWCTBaM.
Bs13KOCTh JKMIKHMX arperaTUBHO YCTOHYMBBIX JIUCHEPCHBIX CHUCTEM. YpaBHEHHUs OWHIITEHHa,
Illrayngunarepa, Mapka - XayBuHka. Peonornueckue CBOWCTBA CTPYKTYpUPOBAHHBIX
KUAKOOOPA3HBIX U TBEPIOOOPA3ZHBIX CUCTEM.

Ob1ee konuyecTBO MoayJieH — 7.

4 O0bem yueOHOH THCHHMIIINHBI

CtpykTypooOpazoBaHue U CTPYKTYPHO-MEXaHUYECKHE CBOICTBa

Bunsl yueOHoI paboThI B 3auetHbIX B akanem.
eIMHUIIAX qacax
O0mas TPyA0EMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IIAHY 5,0 180
KonraktHas pa6ora (KP): 0,46 16,4
Jlexuuu (Jlek) 0.22 8
JlaGopatopusbie pabotsl (JIP) 0.22 8
CamocrositebHas padora (CP): 4,32 155
[ToaroToBka K 1a00paTopHbIM paboTam 1,11 40
Jlpyrue Bubpl caMOCTOSTENIBHON pabOThI 3,21 115
Bua koHTpoOJs: 3aUeT/IK3aMeH IK3aMeH
0,24
(8,6)
Bunel yue6HOI paboThI 3aqe]3m,1x B actpoHom.
eIMHUIIAX Hacax
O01as TPyA0eMKOCTh THCHUILIHHBI 110 Y4€OHOMY IJIAHY 5 135
KonTaktHas padora (KP): 0,46 12,3
Jlexmun 0,22 6
JlabopaTtopusie padoTs (JIP) 0,22 6




CamocrositesibHas padora (CP): 4,32 116.25
[ToaroToBka K 1a00paTopHBIM paboTam 1,11 30
Jpyrue BUIbI CaMOCTOSTEILHON pabOThI 3,21
JK3aMeH
Buja konTpoJsi: 3auer / 3k3amMeH 0,24 (6,45)

AHHOTaN U padoyeil MPOrpaMMebl AU CHUILIMHBI

«AHAJIUTHYECKASA XUMHS U QU3HKO-XHMHYECKHEe MeToabl anaau3a» (b1.5.12)

1 Heap aMcHUNIMHBI - [pHOOpeTeHHE OOYYaAIOUIUMUCS 3HAHUN IO OCHOBHBIM
rpynnaM  METOAOB  XMMHYECKOIO  aHajlu3a, HaumOojee IIUPOKO  IPHUMEHSEMBIX B
MPOMBIIIJICHHOCTH U HMCCIEA0BaTENbCKOM paboTe, a TakkKe KOMIIETEHIUH, HEOOXOAUMBIX IS
pellIeHNs] KOHKPETHBIX 3a/1a4 XUMUYECKOTO aHAIU3a.

2 B pe3yabTaTre OCBOCHUS [MCHUIUVIMHBI OOyYalOIIMHc 1O MNporpamMmme
0akajiaBpuaTa J10JI/KeH:

Obnaoams cnepyromumu odmenpodeccuoHanbHbMU kKomnereHuusamu (OI1K):

- CIIOCOOHOCTBIO MCIOJIB30BATH OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIHILIMH B
npodecCHOHANbHOM  AESATeTbHOCTH, MPUMEHSITh METOAbl MaTeMaTHMYeCcKOro aHaiu3a u
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIIeprUMeHTanbHOro uccienoBanus (OI1K-2);

- CIIOCOOHOCTBIO UCIIOIB30BAaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JIJIs1 TOHUMaHUs
OKpyXaromiero mupau sisieHuii mpuposi (OITK-3).

3namo:

- OCHOBHbBIE MOHSTHSI, TEPMUHBI, METOJIbl U NPUEMBI KAYECTBEHHOT'O U KOJIMYECTBEHHOTO
XUMHYECKOTO aHallh3a, TEOPUI0 XUMHYECKMX M (PU3UKO-XMMHUYECKUX METOJO0B aHaIM3a,
IPUHLIMIIBI paOOTHl OCHOBHBIX TPUOOPOB B (PU3UKO-XUMHUUECKUX METOaX.

Ymemn:

- TMpPUMEHATh NpPUOOpPETEHHbIE MPAKTUUYECKHE HAaBBIKM B  Ipo¢eCCHOHaIbHOU
JEATEIIBHOCTH JUIsl PELIEHUS] KOHKPETHBIX 3a/1a4; BJIAJETh: MIOHUMAHUEM LIENEH U aIrOpUTMOB
XUMHUYECKOI0 aHajliM3a, Croco0aMu pelIeHus aHAJIUTHYECKHUX 3a]ad, OLEHKOM BO3MOKHOCTEN
KaKJ0ro METOZa aHAJIN3a, OCHOBAMHU METPOJIOTMYECKON OLIEHKU PE3YJIbTaTOB KOJIMYECTBEHHOTO
XUMHYECKOT0 aHAJIN3a.

Braoemy:

- MOHUMMaHUEM IeJNed W aJrOpUTMOB XMMHUYECKOrO aHaiMu3a, Crnoco0aMu pelieHus
QHAINTUYECKUX 3a/a4, OLIEHKOM BO3MOXHOCTEM KaXJO0ro MeETOJa aHaliu3a, OCHOBaMH
METPOJIOTMYECKON OLEHKU PE3yIbTaTOB KOJIMYECTBEHHOTO XUMHUYECKOI0 aHAJIN3a;

- MIPEJICTaBICHUEM O €IMHOW JIOTMKE XMMHUYECKOTO aHalli3a, 0 MHOTOOOpa3uu METO/I0B
XUMHUYECKOTO aHaju3a U O KOHTPOJE KadecTBAa PE3yIbTATOB KOJUYECTBEHHOTO XMMHUYECKOTO
aHaJIN3a.

3 Coaep:xkaHue THCHUTLTAHBI

Beenenune. Ilonstue o006 anamutuuecko xumuu (AX) Kak O cHUCTeME 3HaHUH,
MO3BOJIAIOIIEH YCTAaHOBUTHh KAuECTBEHHBIM M KOJMYECTBEHHBIM cocTaB BellecTBa. 3agaun AX.
AHaJIUTHYECKUH CHUTHAJI KaK HOCHUTEIb KayeCTBEHHOW M KOJMYECTBEHHOW HMHQOpManuu o0
o0bekTe aHanuza. [loHsTHe o mpoboorbope M mpobomoaroroBke. OCHOBHBIE TpeOOBaHMA,
IpeIbsBIsEMble K METOJAaM XHMHYECKOrO aHajin3a. YCJIOBHUS BBIIOJHEHUS OIpe/leIeHHN.
AnanuTtnyeckas GpopMma, aHaIUTHYECKUE MPU3HAKU. AHAIMTHYECKUE KIacCU(UKALMU KaTHOHOB
Y aHHOHOB.

Cuctematnueckuii u ApoOHBIA aHamu3. CoOBpeMEHHBbIE METOJbl HUACHTU(UKAIMH
AIIEMEHTOB U coeMHeHni. OpraHnyeckre aHaIUTUYECKHUE PeareHThl B aHAIN3€ HEOPraHUYECKUX
BellecTB. PaBHOBecHs B aHAIMTUYECKMX TOMOTE€HHBIX U I'€TEPOreHHBIX cucTeMax. OCHOBHbIE
TUMBl peakuui, npuMmeHsieMblx B AX (KHCIOTHO-OCHOBHOE B3aMMOJICHCTBUE, OKHCIICHHE-
BOCCTaHOBJICHHE, KOMILIEKCOOOpa3oBaHue, ocaxaeHue). Onucanne paBHOBECHUS aHATUTHUECKUX
pEeaKIHii ¢ MOMOIIBIO KOHCTAHT PAaBHOBECHS. YUeT MOOOYHBIX PEaKIUii C TMOMOIIBIO armapara
YCIOBHBIX KOHCTaHT paBHOBecHd. VICIONb30BaHME YCIOBHBIX KOHCTAaHT pPABHOBECUS IS
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ONTUMU3ALMKN AHATUTUYECKUX PEAKIMM M MPAKTUYECKUX YCIOBUM UX BHINOJHEHHS. OCHOBBI
METOJIOB KOJMYECTBEHHOTO XHMHUYECKOTO aHaiu3a. MeToAbl KOJIMYECTBEHHOTO aHalu3a.
TpeOoBanHusi, TPEABSIBISIEMbIE K XUMHUYECKUM PEAKIUSM, HCIOJIB3YEeMBbIM B XHMHUYECKOM
aHaiy3ze. OTamnbl KOJIMYECTBEHHOrO aHanu3a. [loHATHE O TrpaBUMETPUYECKOM aHajIH3e.
Teopernueckre OCHOBBI TUTPUMETpUYECKOro aHanusa. Ilpuemsl TuTpoBanus. Pacuerel B
TuTpuMeTpun. I'paduueckoe orobpaxenue nporecca TuTpoBanus. Ckadyok TUTPOBAHUS, TOUKA
SKBUBAJICHTHOCTH, KOHEUHAasl TOYKa TUTpoBaHUs. [lepBuuHble U BTOpUYHBIE CTaHAAPTHL. MeTo
KHCJIOTHO-OCHOBHOTO TUTPOBaHUA. BbIOOp KHUCIOTHO-OCHOBHOIO HHAMKaTopa. Illpumepsl
omnpeneneHu. MeTolbl OKUCIUTEIbHO-BOCCTAHOBUTEIBLHOTO TUTpOBaHMsS. OKUCIUTEIBHO-
BOCCTaHOBUTENbHBIN NOTeHIMaNI. DaKTOPHI, BIUSIONINE HA €ro BeIMYuHy. Y paBHeHue HepHera.

Iepmanranatomerpus. Monomerpus. OnTuMu3alus YCIOBHil ompeneneHus. Merox
KOMIUIEKCOHOMETPUYECKOr0 TUTpoBaHMs. (OCOOEHHOCTH peakuui KOMIUIEKCOOOpa30BaHUs
(xematooOpa3oBanusi) uoHOB MeTauioB ¢ OJITA. Beibop onTUManbHBIX — yCIOBUH
KOMIUIEKCOHOMETPUYECKOTO  TUTpOBaHHMs.  TUTpoBaHME 1O  METOAY  OCaXJCHUS.
Mertponoruueckas OLEHKAa pe3yjibTaToB aHainu3a. VHAUMKaTOpHbIE M HHCTPYMEHTAJIbHbIE
CIOCOOBI YCTAHOBJICHUS TOYEK SKBHBAJIEHTHOCTH.

BBenenne B (M3HKO-XMMHUECKHE (MHCTPYMEHTAIBHBIC) METOABl XUMUYECKOTO aHAIN3a
(MMXA-®XMA). Knaccudukanus (GuU3NKO-XHUMHUYECKHX METOJOB aHAIM3a. AHaTUTHYCCKUN
curHan kak wuH(popmatuBHas (QYHKIMS COCTaBa BemiecTBa. MeETOMBI  KOJIHMYECTBEHHBIX
m3mepennit. B OXMA, wuX XapakTepUCTHKA. AHAIUTUYECKHE M  METPOJIIOTUYECKUE
XapaKTEPUCTUKU METOJUK OTIPEACICHUS.

4 O0beM yueOHOi TUCIUIIHHBI

Bunst yueOHOI paboThI B 3auerHbIX B akanem.
eIMHULIAX yacax
O0mas TpPyA0EMKOCTb JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 4,0 144
Konrakrnas padora (KP): 0,45 16,2
Jlexmm (Jlek) 0,17 6
JlaboparopHsie 3ausTus (J1ab) 0,28 10
CamocrositenbHas padora (CP): 3,44 124
Buja xonTpossi: 3aueT/3K3aMeH 0,11 3a4yer ¢
onenkoii (3,8)
Bunpt yueOHoi paboThI B 3auetHbIX B actponom.
€IMHUIIAX yacax
O0mas TpyA0eMKOCTh JMCHUILIMHBI 110 Y4eOHOMY IUIaHY 4,0 108
Konrakthas padora (KP): 0,45 12,15
Jlexumn (Jlek) 0,17 4.5
JlabopatopHsie 3ansTus (J1ao) 0,28 75
CamocrositeibHas padora (CP): 3,44 93
Buja xonTpoJisi: 3auer/3K3aMeH 0,11 3a4er ¢
OLIEHKOH
(2,85)

AHHOTanug padoyeil NPOrpaMmbl JUCUUIIJIMHBI

«Unxenepuas rpadpuka» (61.5.13)

1 Heab AucOMIUIMHBI — TPUOOPETCHUE 3HAHUI U BHIPAOOTKA HABBIKOB, HEOOXOIMMBIX
CTYJIEHTaM JIJIs1 BHITIOJIHEHUS U YTEHUSI TEXHUYECKUX YEPTEKEM, BHITOJIHEHHS ICKU30B JeTalleH,
COCTABJICHHSI KOHCTPYKTOPCKOM ¥ TEXHOJIOTMYECKOW JIOKYMEHTAIlMH B COOTBETCTBUU CO
craanapramu ECKJI; o3HakoMIIeHHE ¢ METOJJaMH KOMITBIOTEPHOM rpaduKu.

2 B pesyabrare wu3ydyeHus AUCHUIUVIMHBI OO0ydYalouIuiica 10 mporpamMmme
O0akaJlaBpHaTAa J10JI/KEH:
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Ob6aaoams cnenyromumu o6mexynsTypabiMu (OK) u obmenpodeccuonansabivu (OITK)
KOMIIETCHIIUSMHU:

- CIOCOOHOCTRIO K cCaMOOpraHu3aiu u camooopasosanuio (OK-7);

- CIIOCOOHOCTBIO HCIIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCLUUIUIMH B
npo(eCcCHOHANBHOM  JACATETbHOCTH, MPUMEHSITh METOAbl MAaTeMaTHYECKOrOo aHaiM3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO U IKCIIepUMEHTaIbHOTO uccienoBanus (OITK-2).

3namo:

- CIIOCOOBI OTOOPAXKEHHS MPOCTPAHCTBEHHBIX (POPM Ha MIOCKOCTH;

- MpaBWJIa U YCIIOBHOCTH MPH BBIMOIHEHUHN YEPTEKEH;

- BUJIbI U3/I€TNI U KOHCTPYKTOPCKHUX JOKYMEHTOB;

- Ha YPOBHE MPEICTABICHUS XapaKTEPUCTUKH (POPMBI ¥ IIOBEPXHOCTH U3ICIHIA,

Ymems:

- BBIIIOJIHATH M YUTaTh YEPTEKHU TEXHUUYECKUX H3ACIUA C YYETOM JEHCTBYIOLIUX
CTaH/apTOB;

- BBITIOJIHATH U YUTATh CXEMbI TEXHOJOTUYECKHUX MTPOIIECCOB;

- ACIIOJIb30BaTh CPEJICTBA KOMIBIOTEPHON TpaduKU U1 U3TOTOBICHUS YePTEkKEH.

Braoems:

- crocobamu U IpueMaMu U300paKeHuUs IPEIMETOB Ha IIOCKOCTH;

- rpaduaeckoi cucremoit «Kommacy.

3 Kpatkoe conep:kanue qTUCHUNIUHBI:

Benenue. Ilpenmer u  meroasl uHKeHepHOH rpaduxu. KpaTkue wucropuyeckue
cBeZieHHs. 3a/1adyll 1 MECTO Kypca B MOATOTOBKe OakaiaBpa TEXHUKU U TEXHOJIOTHH.

Mopnynb 1. U3nenus 1 KOHCTPYKTOPCKHUE TOKYMEHTBHI.

1.1. Buab! u3genuii 1 KOHCTPYKTOPCKUX TOKYMEHTOB.

Buast m3gemuii mo 'OCT: geranb, cOopoyHasi €IWHUIIA, KOMIUIEKC, KOMIUIEKT. Buab
KOHCTPYKTOPCKHUX JIOKYMEHTOB: UEPTEXK JeTanu, cOOpPOUHBIN yepTex, 4epTek OOIIero BUIA,
cnenudukanus, cxema. [ludper kKoHCTpyKTOpcKMX HOoKymMeHTOB. Kparkue cBemeHus o
CTPOUTEIBHBIX YEPTEXKAX.

1.2. Pe3p00BBIC U3/I€THUS U COCTUHECHHUS.

Pe3nObl: 0OpazoBaHue, Kiaccudukaiusi, U300paKEHHE M OOO3HAYECHUE HA YepTexKe.
CranpaptHble pe3pOoBble u3aenus. Onpexnenenue pe3bObl u3mepenueMm. CoeavHeHus Aetaneit
0onToM U mNUIbKOH. Pe3rboBbie TpyOHBIE coenquHeHus. [lankoBbie coequHEHMS.

1.3. DcKu3bI U TEXHUUECKHUE PUCYHKH JeTajei.

[TocnenoBaTenbHOCTh  BBIMIONHEHUS  W300paXeHW  JeTaiu: BbIOOp  TJIaBHOTO
M300paKeHHs; OMpeneeHue HEeO0OXOAMMOro KOJIMYECTBA H300paKEHWH; IMOJArOTOBKA OIS
yepTeka K U300paKeHUIO JIeTalln; H300pakeHne OCHOBHBIX BHEIIHUX U BHYTPEHHUX OYepTaHUU
netanu. OOMep neranu TPU BHITIOJIHEHWHM €€ 3CKu3a ¢ HaTypbl. OdopmiieHune deprexed u
ACKU30B feTtaneil. [IpaBuia BeIMoTHEHHS U 0POPMIICHUS TEXHUYECKUX pUCYHKOB. OO03HaYEHUS
MaTepHaIoB.

1.4. Yeprexu cOOPOUHBIX €IUHUIL.

[IpaBuna BeIMONHEHHS W O(OPMIICHHS COOpPOYHOTO YEpTEX a: BBHIOOP TJIABHOTO
M300paKeHHs, OMpEeJeIeHHe KOJMYeCTBa W300paKeHH, HaHeCEHHE HOMEPOB IO3UIIUH,
HaHECEeHHE pa3MepoB (rabapuTHBIC, YCTAHOBOYHBIC, IPUCOCTUHUTEIBHBIC, IKCILTyaTaI[HOHHBIE).
Crneuuduxanus. [IpaBuna BeImoaHeHUS 1 0OPMIICHHSI YepTexka 00IIero BUa.

Monyinb 2. CoenuHEHHUS TeTalIei.

2.1. Cxewmsl.

Knaccudukanust cxem mo Bugam u tunam. O6o3HaueHue cxem. IIpaBuia BBITOTHEHUS
CTPYKTYPHBIX U IPUHIUIUAIBHBIX TEXHOJIOTHUECKUX cXeM. CXeMBbI pacronoKeHus.

2.2. N300pakeHnst COSTMHEHUN JIETaICH.

Onannesble coenuHeHus. lllnuueBble W MmMMNOHOYHBIE coenuHeHus. CoeauHeHus
mTUTOM W MIUIMHTOM. Hepa3zbeMHble COenWHEHHUs eTalei: CBapka, IMaiKa, CKJICHBaHUE,
00BaJbIIOBKA, Pa3BAILIIOBKA, COSTMHEHIE 3aKIICTIKOM.
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2.3. Apmatypa TpyOOTIpOBO/IOB.

Knaccudukanus apmatrypbl TpyOONpOBOJOB MO HA3HAYEHHUIO, MO THILY MEPEKPBHITUS

MOTOKAa pabouell cpenpl, MO CHOCO0y TPUCOCIUHEHUS K TPyOONpPOBOLY,

TepMETHU3aAlUN HIITHUHACIIA.

o Crocooy

Monyns 3. UepTexku cOOPOUYHBIX €AMHUIL. DIIEMEHTHI KOMIBIOTEPHON TpaduKH.

3.1. 'eomeTpryueckue XapakKTepuCTUKU (HOPMBI U TTIOBEPXHOCTH U3/ICITHH.
Pa3meprl, mnpaBmiia uX HaHECEHUST Ha YEPTEKe.

CIpaBOYHbIE, TrabapuUTHBIC, KOOPIUHUPYIOUIHNE U
KOHCTPYKTOPCKHE, TEXHOJOTUYECKHE, BCIOMOTATEIbHBIC.

Pasmepel
yacTHRlE. ba3snl

HUCIIOJTHUTCIBHBIC U
U3MEpHUTEIbHBIE,
Hanecenne pasmepoB o1 0as3.

[IpenenpHble OTKIOHEHUS PAa3MEPOB INIAJKUX MOBEPXHOCTEH, NONMYyCKH, Mmocaiaku. Jlomycku u
nocagku A jgeraneid ¢ pespOoi. lllepoxoBaTocTh MOBEPXHOCTEM JAeTanei, mapaMeTpbl
IIEPOXOBAaTOCTH, NpaBHjia HAHECEHUs MapaMeTPOB LIEPOXOBATOCTH MTOBEPXHOCTEH Ha YEPTEXKe.

[TpenenbHBIC OTKIOHEHHS (POPMBI U PACTIONIOKEHUS.
3.2. JleranmupoBaHue YepTexkel COOPOUHBIX CIUHMII.

[IpaBuna neramupoBaHUs YepTEXKEH COOPOUHBIX €IUHUIL. BEIONHEHHE dYepTexend u

TEXHHUYECKHX PHCYHKOB JICTaICH.
3.3. DneMeHTHl KOMITBIOTEPHOH rpaduKu.

KomnrelotepHast rpaduka u pemaeMele eto 3agadd. [ 'paduueckre 00bEKThl, TPUMUTHUBSI,
aTpuOyThl, cuHTE3 wu300paxenus. IlpencraBienue BuiacoMHpOpMAMM U €€ MAaIIMHHAsS
redHepanusi. CoBpeMEHHbIE CTaHAAPThl KOMIIBIOTEpHOUW rpaduku, rpaduueckue s3bIKHM U

MeTadainel.  Peanmzanus —anmapaTHBIX — MOIYJICH

rpaduyeckoit

CHCTCMBI.

OCHOBHBIE

rpaduyueckue anropuTMbl Ha IUJIOCKOCTH M B mpocTpaHcTBe. [Iporpammubie rpaduueckue

CUCTEMBI ¥l X TIPUMEHEHHUE.
O011ee KOIMYECTBO MOyIEH - 3.
4 O0bem yueOHOH THCHHMIIINHBI

Bunsr yue6HOM paboThI B 3aueTHBIX B akagewm.
SIMHATIAX qacax
O01as Tpya10eMKOCTh JUCHUILIHHBI N0 Y4e0HOMY IJIAHY 4,0 144
Konrakthas pa6ora (KP): 0,34 12,4
Jlexmmm (JIek) 0,11 4
Jlaboparopusie 3anTHs (JIab) 0,06 2
[Tpaktnueckue 3anstus (I13) 0,17 6
CamocrositesibHas padora (CP): 3,44 124
Kypcogas pabora 27
Jlpyrue BUJbI CAMOCTOSITENIbHONM PabOThI 97
Bua koHTpoJs: 3aueT/IK3aMeH 3ayeT ¢
0,22 OLIEHKOM,
3auer (7,6)
Bunast yueOHol paboTh B 3auerHbIX B actponom.
CIMHATIAX qacax
O0mas TpyA0eMKOCTb JUCIHHILIMHBI 10 Y4eOHOMY IVIAHY 4,0 108
Konrakthas pa6ora (KP): 0,34 9,3
Jlexruu (JIek) 0,11 3
Jlaboparopueie 3anTHs (JIa0) 0,06 1,5
[Tpaktaeckue 3austus (I13) 0,17 4.5
CamocrositeabHas padora (CP): 3,44 93
KypcoBast pabora 20,25
Jlpyrue Bubpl caMOCTOSTENBHON paboThI 72,75
Buj koHTpoOJIsI: 3a4eT/IK3aMeH 3ay4erT ¢
0,22 OLICHKOIA,
3auet (5,70)
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AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI

«be3onacHocTh ku3HeaesresbHocT» (b1.6.14)

1 Heab AucHUNIMHBI - GopMUpOBaHHE MPOGECCHOHATBLHONU KYIbTYphl O€30MaCHOCTH,
NoJ KOTOPOW IOHMMAEeTCs TOTOBHOCTh U  CIIOCOOHOCTh JIMYHOCTH HCIIONB30BaTh B
npoecCHOHANBHOM AESITeTbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAHHM, YMEHUN U HaBBIKOB
st obecniedeHust Oe3omacHocTH B cdepe MpodecCHOHANBLHOW ACSITeNbHOCTH, XapakTepa
MBILIUIEHUSI W UEHHOCTHBIX  OPHMEHTAlUMi, TpU KOTOPBIX BOMPOCH  OE30MacCHOCTH
paccMaTpUBAIOTCS B KAUYECTBE IPUOPUTETA.

2 B pe3yibTaTe ocBOeHHSI IMCUHUILIMHBI 2. B pe3yabTare m3yyeHusl THCHUIIUHBI
o0yuaromuiics Mo mMporpaMMe 0aKaJIaBpuaTa J0JKeH:

Obnadams cnenyronumu oommeKkyabTypabiMu (OK) u obmenpodeccuonanbapiMu (OITK)
KOMIICTCHITHSIMHU:

- CHOCOOHOCTBIO MCIOJIB30BAaTh OCHOBBI AKOHOMUYECKHX 3HAHHUM B Pa3IMYHBIX cdepax
xu3HenesrensHoctu (OK-3);

- CHOCOOHOCTHIO PabOTaTh B KOJUIEKTHUBE, TOJEPAHTHO BOCIPUHUMATH COIMANIBHBIE,
STHHYECKHE, KoeccuabHble U KynbTypHbIe paznuuuns (OK-6);

- CIIOCOOHOCTRIO K caMOOpraHu3aiuy u camoobpasosanuio (OK-7);

- CIIOCOOHOCTBIO MCIIOJIB30BATh MPUEMBI TIEPBOI MOMOIIIH, METOJIBI 3aLIUTHI B YCIOBUAX
upe3Bblvaiiibix curyaimii (OK-9);

- cI0COOHOCTHIO UCTIOIB30BATH OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI JJIsl TOHUMAHHUS
OKpYy»aroriero Mupa u sieiennit npupoanl (OITK-3).

3nams:

- OCHOBHbIE TeXHOC(EepHbIE OMACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKU;

- XapakTep BO3JEHCTBHSA BPEAHBIX U OMACHBIX (PAKTOPOB Ha YEIOBEKA W MPUPOIHYIO
Cpely, METOABl 3allUThl OT HHUX MPUMEHHUTETbHO K cdepe cBoel mnpodeccuoHaNbHON
NeSITETTHHOCTH.

Ymemn:

- HIeHTH()UIUPOBATH OCHOBHBIE OMACHOCTH CPEbl OOMTAHUS YEIOBEKA;

- OLIGHHWBAaTh PHUCK HX peaju3aly, BBHIOMPATh METOABl 3alIUTHl OT OMNAaCHOCTEH
MPUMEHUTEIBHO K cdepe cBoel mpodeccuoHaTbHON MeATeTbHOCTH W CIIOCOOBI oOecriedeHust
KOM(OPTHBIX YCIOBHH KU3HEIEATEIHHOCTH.

Braoemy:

- 3aKOHOJATEJIbHBIMH M TMPABOBBIMU aKTaMH B 00JacTh O€30MacHOCTH M OXpaHbl
OKpYyXarollel cpeapl, TpeOOBaHUAMM K O€30MaCHOCTH TEXHUYECKUX PErjJaMeHTOB B cdepe
npodeccuoHaIbHOMN 1eTeTbHOCTH;

- Croco0aMH M TEXHOJIOTHSIMH 3aIUTHI B YPE3BBIYANHBIX CHTYAIIHSIX;

- TOHSATHHHO-TEPMUHOJIOTUYECKUM armapaToM B 001acTu 6€30MacHOCTH;

HABBIKAMU pallMOHATU3AIUN TPOPECCHOHATBHON AESITETbHOCTU C LETbI0 00eCreueHus
0€30IaCHOCTH 1 3aIIUTHI OKPYKAIOMICH CPEeIbI.

3 Kpatkoe conep:xkanue TUCHUTLIUHBI.

1. Beenenue B OezonmacHocTh. OCHOBHBIE MOHATHS U omnpezaeneHus. bezomacHocTs u
YCTOMUYUBOE Pa3BUTHE.

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

CoBpeMeHHOE COCTOsTHIE TeXHOC]Eephl M TEXHOCPEepHOH 6e30MacHOCTH.

3. UnenTnduranys 1 BO3ICHCTBHE HA YEIOBEKa BPEIHBIX W OMACHBIX (PAKTOPOB CpPEIbI
oOuTaHusl.

Knaccudukanus HeraTUBHBIX (DaKTOPOB Cpelbl OOMTaHMS UEJIOBEKa. XUMHYECKHE
HeratuBHbIE (akTOphl (BpenHBIE BellecTBa). MeXxaHWYeCKMe M aKyCTHYEeCKHe KoJeOaHus,
BUOpaIisi W IIyM. OIJIEKTPOMArHWUTHBIE M3ITyYeHHS W TONs. VOHM3WpYoIe HW3IydeHHUe.
OnexTtpudeckuil Tok. OmacHble MexaHndeckue (Gpaxktopsl. [Iporeccsl ropeHns U MOKapOB3PhIBO-
OTlacHbIE CBOMCTBA BEIIECTB U MaTepuaioB. CTaTHYECKOE ANEKTPUUYECTBO.
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4. 3ammTa 4eNnoBeKa U Cpeibl OOUTAHUS OT BPEAHBIX U OMACHBIX (PaKTOPOB MPHUPOIHOTO,
AQHTPONOTEHHOTO U TEXHOT€HHOTO MPOUCX 0K ICHUSI.

OCHOBHBIC TPUHIUIIBI 3ATUTHL. 3alIUTa OT XUMHUECKUX M OMOJIOTHYCCKUX HEraTUBHBIX
(dakTopoB. 3amuTa OT JHEPreTHYECKUX BO3JCHCTBUNM M (u3mueckux mnoneit. ObecrieueHue
0€30IaCHOCTH  CHCTEM, pPa0OTalOMMX O] JaBJI€HHEM. be3omacHoCTh  dKCIUTyaTaluu
TpyOOIIPOBOJOB B XMMHUYECKOM MPOMBIIIIEHHOCTU. be3omacHas skcruryaTausi KOMIPECCOPOB.
AHanu3 1 OlIEHUBaHUE TEXHOTCHHBIX U MPUPOJIHBIX PUCKOB.

5. OGecneueHre KOMPOPTHBIX YCIOBUH Ui )KU3HU U JESTEIBHOCTH denoBeka. [lonstue
KOM(DOPTHBIX MU ONTHMAJIBHBIX YCIOBUH. MUKpOKIUMAT momerneHuii. OCBEIIeHNEe U CBETOBAS
cpela B IOMEIICHHH.

6. Ilcuxodusnonornyeckre 1 SProHOMHYECKUE OCHOBBI O€30MaCHOCTH.

[Icuxuueckue mporecchl, CBOMCTBA M COCTOSIHUSA, BIMSIONINE Ha 6e30MacHOCTb. Buasl
YCIIOBHS TPYAOBOU AEATEIBHOCTH. DPrOHOMUYECKHE OCHOBBI O€30MaCHOCTH.

7. Upe3BbluaiiHble CUTYallMM U METO/IbI 3aIIUTHI B YCIOBUSIX UX peaU3alliH.

O6mue cenenus o YC. Ioxkap u B3pbIB. ABapuu Ha XUMUYECKH ONACHBIX 00bEKTaX.

Pagnanvionnsie  aBapuu. [Ipubopbl paguialliOHHOW, XUMHUYECKOW pa3BeAKUd H
JIO3UMETPUYECKOTO KOHTpOJsA. Upe3BblualiHble CHUTyallUM BOEHHOTO BPEMEHHU. 3aluTa
HACelIeHHWsT B YPE3BBIYAMHBIX CUTYyalUAX. YCTOMUMBOCTh (PYHKIMOHUPOBAHUS OOBEKTOB
HSKOHOMHUKH B UPE3BBIUYAWHBIX CUTYAIUAX.

8. YrpaBieHue 0€30MaCHOCTHIO KU3HEACSITEIbHOCTH.

3aKkoHOAATENbHbIE U HOPMATHBHBIE IIPABOBHIE OCHOBBI YIIpaBJIEHHS 0€30MaCHOCTHIO
JKU3ZHEJEATEIIbHOCTH. DKOHOMUYECKHE OCHOBBI yrmpaBieHUs Oe3omnacHocThio. CTpaxoBaHue
puckoB. ['ocyaapcTBeHHOE yrpaBiieHue 0€30I1aCHOCTHIO.

4 O0beM yueOHOi TUCIUIIHHBI

Bunst yueOHOI paboThI B 3auerHbIX B akanem.
eIMHUIIAX yacax
OO0mas TpPyA0eMKOCTb JMCHMILJIMHBI 110 Y4eOHOMY IIAHY 4,0 144
Konrakthas patora (KP): 0,34 12,4
Jlexruu (JIek) 0,22 8
Jlaboparopusie 3ansTus (J1a0) 0,11 4
CamocrositesibHas padora (CP): 3,40 123
Buja xonTpossi: 3aueT/3K3aMeH 0,24 IK3aMeH
(8,6)
Bunpsl yaeOHOM paboThI B 3auerHbIX B actponom.
eIMHUIIAX qacax
O0mas TpPyA0EMKOCTh JMCIHHIIIHHBI 10 Y4eOHOMY IVIAHY 4,0 108
Konrakthas pa6ora (KP): 0,34 9,3
Jlexruu (JIek) 0,22 6
JlabopatopHsie 3ausTus (J1aod) 0,11 3
CamocrositeibHas padora (CP): 3,40 92,25
Bujx koHTpoOJIS: 3a4eT/IK3aMeH 0,24 IK3aMEH
(6,45)

AHHOTanugA padoyeil NPOrpaMmbl JUCUUIIJIMHBI

«IIpoueccol 1 annaparel xXumuveckoii Texunonorun» (b1.5.15)

1 Heap AUCHUIUIMHBI - BMECTE C KypcOM OOIIeH XMMHYECKON TEXHOJOTHU CBSA3aTh
0O0IIeHayYHYIO M OOLIEMHKEHEPHYIO MMOATOTOBKY Ha OCHOBE M3YYEHHUS! OCHOB T'MPABIMUYECKUX,
TEIUIOBBIX M MAacCOOOMEHHBIX IPOLECCOB XMMUYECKOM TEXHOJIOTUH, YTO HEOOXOAMMO IpHU
NOJArOTOBKE OakalaBpoB IO JaHHOMY HANpaBiICHUIO Ui HAy4YHO-MCCIIEIOBATEIbCKON U
IPaKTUYECKON pabOThl Ha MPEANPUATHSIX.
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2 B pe3yabraTe H3yYeHHMs [JUCHMIUIMHBI oOydawummiics 10 mnporpamme
0akaJjlaBpUaTa J10JI7KeH:

Obaaoams cnepyrommumu odbmenpodeccunonansubivu (OIIK) u mpodeccnonanbHbIME
(ITK) xoMIieTeHIHsIMU

- CIIOCOOHOCTBIO MCIOJIB30BATh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIHUILIMH B
npoecCHOHANBHOM  JEATEeIbHOCTH, MPUMEHSITh METOJbl MaTeMaTUYecKOro aHaiu3a |
MOJICTTMPOBAHHS, TEOPETUIECKOTO M AKCIIeprUMeHTanbHoro uccienaoBanus (OI1K-2);

- CIIOCOOHOCTHIO UCIIOIB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHbBIE 3aKOHBI JIJIs1 TOHUMaHUs
OKpyXxaromiero mupa u sinenuit npupoasl (OI1K-3).

- CHOCOOHOCTBIO YYacTBOBATh B COBEPILIEHCTBOBAHUHU TEXHOJOTHMUECKHUX MPOIIECCOB C
MO3HILIMN 3HEPro- U pecypcocOepekeH s, MUHIMU3ALUU BO3ICHCTBHSI HAa OKPYXKAIOIIYIO CPEIy
(TIK-2).

3nams:

- OCHOBBI TEOpPHUM IEpeHOCa HMITyJIbca, TEIUla M MAacchl; MNPUHIUMBL (PU3NUIECKOTrO
MOJIEJIMPOBAaHUS IPOLIECCOB; OCHOBHBIE YPaBHEHHUS JIBUKEHUS >KUAKOCTEH; OCHOBBI TEOPUU
TEeIUIoNepelayr; OCHOBBI TEOPHH MAaCCOIMEpPEayu B CHCTEMax CO CBOOOJHOW M HEMOJBUKHON
rpaHulen pasgena (as3; TUIOBBIE MPOLECCHl XUMUYECKOW TEXHOJOTUMH, COOTBETCTBYIOILUE
anmapaTbl 1 METO/bl UX pacyeTa;

- METOAbl IOCTPOEHMSI SBMIHUPUYECKHMX U TEOPETUUYECKMX MOJENeH XUMHKO-
TEXHOJIOTMYECKUX MPOIIECCOB;

- OCHOBHbI€ IIPUHIUIIBI OPraHU3AIMH [TPOLIECCOB XUMUYECKOW TEXHOIOTHH,
He(TEXUMHUH U OMOTEXHOJIOTHH.

Ymemo:

- ONpEIEeNATh XapakTep IBWKEHHUS >KUAKOCTEH U Tra3oB; OCHOBHBIE XapaKTEPUCTUKHU
IIPOLIECCOB TEIJIO- U Maccolepeayt; pacCUUTHIBATh IapaMeTpbl U BbIOMpaATh anmnaparypy Ajs
KOHKPETHOI'O0 TEXHOJIOTMYECKOT0 MPOLECCa;

- paccuMThIBaThb OCHOBHBIE XapaKTEPUCTHKU XHMHKO- TEXHOJOIMYECKOIo Ipolecca,
BBIOMpATh PAllMOHATEHYIO CXEMY.

Braoemy:

-METOIAMHA TEXHOJIOTMYECKHUX PpacyeTOB OTIENBbHBIX Y3JI0B U JAETaJell XUMHUYECKOIO
000pyI0BaHNS;

- HaBBIKAMM NPOEKTHPOBAHHUS TUIIOBBIX allapaToB XMMUYECKOW MPOMBIIUIEHHOCTH;

- METOJaMH OIpEAENCHUS  pAlMOHAJIbHBIX TEXHOJIOTMUECKUX PEKUMOB pabOTHI
000pyIOBaHUS.

3 Kparkoe cogepkanue AuCHMIINHBI

Mopyns 1. T'mapoauHamMuyeckue MPOUECChl M anmapaTtbl XUMUYECKON TEXHOJIOTHH.
OcHoBbI TeOpuU sBNIEHUN nepeHoca. OOLIe 3aKOHOMEPHOCTH THAPOAMHAMUKH, TEIIJIONEepe1aun
u Macconepenaud. JKuakoctd W Taswl. [ uapoanHamuka. TeueHue B TpyOax M KaHamax.
[Tono6noe nmpeodpazoBanue ypaBHeHus HaBre-CTokca. bespazmepHbie nepeMeHHbIE - KpUTEPUU
THIpOAMHAMUYEcKoro moaobus (Ditnepa, PeitHonbaca, @pyna, TOMOXPOHHOCTH), UX
busznyeckuil CcMBICT; NapaMeTpuueckue Kputepuu. KputepuanabHoe ypaBHEHUE ABH)KEHUS
BSI3KOH *kuakocTu. Beibop ckopocteit moTokoB. [lepemenienne sxuaKocTeil U ra3oB ¢ TOMOIIBIO
MaII{H, TOBBIIIAIOIINX JaBJICHUE.

Monyins 2. TennoBble NpoLECCH U alapaTbl XUMUYECKOW TEXHOIOTHH.

OCHOBHBIE TEIJIOBBIE TIPOIECCHl B XUMHUYECKOW TexHonoruu. [uddepenumnanbaoe
ypaBHEHHE TIepeHoca »HHepruu B ¢opme TemnoThl. KOHBEKTHUBHBIM IEPEHOC TEIIOTHI.
PanuanTtHelil Temonepenoc. Tenonepenaya B MOBEPXHOCTHBIX TETNIOOOMEHHHKAX.

Monyns 3. IIpoueccsl 1 anmnapaTsl pa3esieH|si TOMOTeHHBIX cucTeM. (OCHOBHBIE
MacCOOOMEHHBIE MPOIIECCHI).

OcHoBBI MaccOOOMEHHBIX TporieccoB. uddeperunanbHoe ypaBHEHHE KOHBEKTHBHOTO
nepeHoca Macchbl B OMHApHBIX cpemax. Macconepenada. MarepuaabHbIi OalaHC HEMTPEPHIBHOTO
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YCTAaHOBUBIICTOCA ITpoLecca. PacueTr MmaccooOMEHHBIX MponecCoB M anmapaToB AJid CUCTEM C

OIHHUM pacrnpeaciisi€MbIM KOMIIOHCHTOM.

Pacuer nonepeunoro cedenus (quameTpa) KOJOHHBI; IPEIEIIbHO T0IyCTUMAs U
9KOHOMHYECKHU ONTHUMAaJIbHASL CKOPOCTHU CIUIOMIHOM (a3bl. OCHOBBI pacyeTa BbICOTHI
MacCOOOMEHHBIX aNlapaToB ¢ HEMPEPHIBHBIM M CTYIIEHYATHIM KOHTAKTOM (ha3. Oburue
HPUHIUIBI YCTPOWCTBA U KJIacCU(UKALIKS alnapaToB JUIsi MACCOOOMEHHBIX IIPOLIECCOB B
cucreMax «ra3(map)-KuaKkocTb». OCoOOEHHOCTH KOHCTPYKLMi abcopOepoB. OCHOBHI pacuera u

almaparsl U JUCTUILIALINN.

Mopayns 4. OCHOBHBIE THAPOMEXAaHUYECKHUE IPOLIECCHI.

pa3aciicHusa réTCPOrCHHbIX CUCTEM.

IIpoueccsl

U anmnaparsl

Paznenenue )KUOKMX M ra30BbIX I'€TEPOIE€HHBIX CUCTEM B II0JI€ CHII TsDKECTU. TeueHue
4yepe3 HENOJBMIKHBIE 3EPHUCTBIE U IICEBIOOKW)KECHHBIE ClIOU. PUIBTPOBAHME CYCIICH3UH U
OYMCTKA ra30B OT MbLIeH Ha GuiubTpax. ObIIee KoIuyecTBO Moayeii - 4.

4 O0beM y4eOHOMH JUCHUNIMHBI

Buzsl yaeOHOM paboThI B 3aueTHbIX B akanewm.
eIMHUIIAX qacax

Oo0mas TPyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4eOHOMY MJIAHY 10,0 360
KonrakTHas pa6ora (KP): 0,91 32,8
Jlexumn (Jlek) 0,44 16
[Tpaktueckue 3anstus (113) 0,44 16
CamocrositeanHas pa6ora (CP) 8,61 310

Buj koHTpOJISI: 324eT / IK3aMeH 0,48 3'&’;‘ ,1\24; "

B ToM unciie mo cemecrpam:
S cemecTp

O01mas TPyA0eMKOCTh B ceMecTpe 5,0 180
KonrakTHas patora (KP): 0,46 16,4
Jlexruu (JIek) 0,22 8
[Tpaktueckue 3anstus (I13) 0,22 8
CamocrositeanHas pa6ora (CP) 4,32 155

Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,24 sKk3amMeH (8,6)

6 cemecTp

O01mas TPyA0eMKOCTH B ceMecTpe 5,0 180
Konrakthas pa6ora (KP): 0,46 16,4
Jlexruu (JIek) 0,22 8
[Tpaktiueckue 3anstus (I13) 0,22 8
CamocrositeanHas pa6ora (CP) 4,32 155

Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,24 Kk3aMeH (8,6)

Buzsl yaeOHOM paboThI

B 3aueTHBIX

B actponom.

eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IIAHY 10,0 270
KonrTaktHas padora (KP): 0,91 24,6
Jlexiuu (JIek) 0,44 12
[Tpaktaeckue 3arstus (I13) 0,44 12
CamocrositeanHas pa6ora (CP) 8,61 232,5
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,48 3'8;?;‘;“

B TOoM umciie mo cemecTpam:

5 cemecTp
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Oo6mas Tpy10eMKOCTh B CeMecTpe 5,0 135
KonTaktHas padora (KP): 0,46 12,3
Jlexmm (Jlek) 0,22 6
[Tpaktaeckue 3arstus (I13) 0,22 6
CamocrositesibHas padora (CP) 4,32 116,25
Buja konTpoJsi: 3a4er / 3k3amMeH 0,24 31;;2‘;;“
6 cemecTp
OO0mas TPy10eMKOCTh B CeMeCTpe 5,0 135
KonraktHas pa6ora (KP): 0,46 12,3
Jlexiuu (JIek) 0,22 6
[Tpaxtuueckue 3ansatus (113) 0,22 6
CamocrositesibHas padora (CP) 4,32 116,25
Bua xonTpoJa: 3auer / IK3aMeH 0,24 31;;?41‘;“

AHHOTaNuUs padoyeil NPOrpaMMbl AUCHUNITIHHBI

«O6mas xumnyeckas Texnosorus» (651.5.16)

1 Heab AMCUMIVIMHBI — TOJNyYeHWE 3HAHUM B 00NAacTH  peanu3anuil XHUMHKO-
TEXHOJIOTUYECKUX MPOLECCOB C Y4YETOM (PU3UKO-XUMHUYECKUX OCOOEHHOCTEH MHpOTEeKaroIuX
peakiuii, BEIOOpa ONTHUMAJBHBIX YCIOBHHA pEaTM3yeMbIX MpPOIECCOB, BBHIOOPA 3(P(PEKTUBHBIX
PEaKTOpOB, MPHUOOPETEHUsI HABBIKOB B COCTABJICHUU MaTE€pHaJbHBIX M TEIUIOBBIX OalaHCOB, B
pacuere MIpOLECCOB M PEAKTOPOB Ha OCHOBE MAaTEMaTHUECKOI'O MOJEIUPOBAHMS, IMOJIyYEHUS
3HaHUI B 061acTu pa3paboTKH 3HeprocOeperaromx XuMmuKo-rexuonorudeckux cucreM (XTC),
0€30TXO0/IHBIX U MaJIOOTXOJHBIX TEXHOJIOTUN Ha PUMEPE COBPEMEHHBIX IPOU3BO/ICTB.

2B pesyabTare H3yYyeHHMsl JMCHUIVIMHBI oOydawoumuiics Mmoo mporpaMmme
0akajaBpUaTa J0JI/KeH:

Obnadame cnenyroummu obmenpodeccuonansubiMu (OIIK) u npodeccnonanbHbIMU
(ITK) xoMmnereHIIUsAMU:

- CMOCOOHOCTBIO ~ MCIIOJIb30BaTh  OCHOBHBIE  3aKOHBI  €CTECTBEHHOHAYYHBIX
JUCLHUIUIMH B TNPO(ECCHOHANBHOM JesATeIbHOCTH, NPUMEHATh METOJbl MaTeMaTHYeCKOTO
aHaJIM3a U MOJICIMPOBAHUS, TEOPETHUYECKOTO U 3KCIIepUMEeHTabHOTo nccnenoBanus (OI1K-2);

- CMOCOOHOCTBIO YYaCTBOBATh B COBEPIIEHCTBOBAHUHU TEXHOJIOIMYECKHUX MPOLIECCOB
C MO3MLMH 3HEPro- U pecypcocOepekeHnss, MUHUMH3AllU aHTPOIIOI€HHOTO BO3JIEHCTBUS Ha
okpyxkarorryio cpeay (ITK-2)

3uamo:

- OCHOBBI TEOPHH XUMHUYECKHX IIPOLIECCOB U PEAKTOPOB;

- METOJIOJIOTHIO MCCIIEOBAHUS B3aUMOJECHCTBUS XUMHUYECKHUX MPEBPALICHUN U SBIICHUU
nepeHoca Ha BceX MacIITaOHBIX YPOBHSX;

- METOJIMKY BbIOOpa peakTopa U pacuyéra Impoliecca B HEM;

- OCHOBHBIE PEaKIIMOHHBIE MPOLIECCH U PEAKTOPHI XUMHUUECKOH U OMOTEXHOIOTUH;

- OCHOBHBIE IIPUHLIUIIBI OpPraHU3alUU XUMHUYECKOTO MPOU3BOICTBA, €r0 UEPAPXUUYECKYIO
CTPYKTYPY, METO/IbI OLIEHKH Y(PPEKTUBHOCTH IPOU3BOJICTBA;

- OCHOBHbIE€ XUMUYECKHE MPON3BOCTBA.

Ymemu:

- paccUMTaTh OCHOBHBIE XapaKTEPUCTHKH XMMHUYECKOTO TIpoIiecca,

- BBIOpaTh pallMOHATIBHYIO CXEMY IPOU3BOJICTBA 3aJAaHHOTO MPOJIYKTa;

- OIICHUTH TEXHOJIOTUYECKYIO 2(PPEKTHBHOCTH TPOU3BO/ICTBA;

- BEIOpaTh A3 PEKTUBHBII THI pEaKTOpa;

- IPOBECTH PAacYeT TEXHOJOTMYECKUX MTapaMeTPOB [UIS 33/1aHHOTO MTPOIIEecca;

- OTIpE/ICINTD MapaMeTPhl HAMTYYIIIeH OpraHu3aliy Ipolecca B XMMUYECKOM peakTope.
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Braoems:

- MeTo1aMu aHan3a 3P PEKTUBHOCTH PAOOTHI XUMUYECKUX ITPOU3BOJICTB;

- METOJaMHU pacyeTa U aHajiu3a MPOLECCOB B XMMHUYECKUX PEAKTOpAX, OMpEACICHUs
TEXHOJIOTHYSCKHX ITOKa3aTeleH;

- METOJIJaMH1 BBIOOpA XMMHUYECKUX PEAKTOPOB.

3. Kparkoe coiepikaHue U CUUIIMHBI

Monynb 1. Xumuyeckasi TEXHOJIOTHSI 1 XUMUYECKOE MPOU3BOJICTBO

1.1. OcHoBHBIE OIIPENETIECHUS U MTOJIOKEHHUS.

XUMHYecKasi TEXHOJIOTHS - Hayka 00 HSKOHOMHYECKH, SKOJOTHYECKH W COLHUAIBLHO
000CHOBaHHBIX CIOCO0aX M TpoIeccax MepepadOTKH ChIphS C W3MEHEHHEM €ro cocTaBa U
CBOMCTB ITyTE€M IMPOBEACHUS XUMHYECCKHUX M (U3UKO-XMMHUYCCKHUX IMPEBPAIICHUA B MPEAMETHI
noTpebsieHusT U cpeacTBa MpousBojCcTBA. OOBEKT XMMHUYECKOH TEXHOJOTHU - XUMHUYECKOE
MPOU3BOACTBO. MeKOTpaciaeBOM XapaKTep XUMHUUYECKOW TEXHOJOTUH. Pa3BUTHE XMMHUYECKHUX
MIPOU3BOACTB U XMMHUUYECKON TEXHOJOTHMU. MECTO XMMHUYECKON TEXHOJOTUH B MPOMBILLICHHON
chepe U METOJIOB XMMHUYECKON TEXHOJOTHMH B HEXMMHYECKHUX OTPACAX IPOMBIIUICHHOCTH.
MeTtoapl XMMHYECKOM TEXHOJOTHMHM — CHCTEMHBIM aHalIHu3 M METOAbl MAaTEeMaTHYSCKOIro
MojeaupoBaHusi. CUCTEMHBIN aHAJIU3 CJIOKHBIX CXEM M B3aUMOJICUCTBUNA AJIEMEHTOB CXEMbl —
MOHATHE U coAepkaHue MeTo1a. DU3NUECKOE U MATEMATUYECKOE MOAEITUPOBAHUE, OIIPEECICHUE
U OCHOBHBIE TOHSATHSA, UX MECTO B MHKCHEPHO-XMMHYECKUX HCCIICIOBAHMIX M pa3padOTKax.
MecTo 1 3HaUY€HHE HATYPHOTO U BBIYMCIUTEIBHOIO 3KCIIEPUMEHTA.

Copepxanue 1 3a1au yaeOHOTO Kypca.

1.2. Xumuueckoe mpou3BOACTBO.

[ToHsiTHE O XHUMHYECKOM IIPOM3BOACTBE KaK O CHCTEME MAIllMH | amnaparos,
COCMHEHHBIX MAaTEPUAIbHBIMU W JHEPreTHYECKUMHU IMOTOKAMH, B KOTOPBIX OCYLIECTBIISIFOTCS
B3aMMOCBSI3aHHBIC XMMHYECKHUE MPEBPAIICHUS U (PU3HUECKHUE TPOIIECCHI MepepaboTKH ChIPhS B
MPOAYKThl. MHOTO(YHKIIMOHATBHOCTh XUMHUYECKOTO MPOU3BOJCTBA - TOJYYCHHE MPOJYKTOB,
PHEPro- M pecypcocOepexeHrne, MUHUMU3AlMs BO3JACHCTBHS Ha OKpYyXKawllyi cpeny. Obmas
CTPYKTypa XHMHUYECKOTO MPOU3BOJACTBA - COOCTBEHHO XHMHUYECKOE IPOU3BOJCTBO, XpaHEHUE
CBIPBSL ¥ TIPOJIYKIINH, TPAHCIIOPT, CUCTEMBI KOHTPOJIS U 0e30macHOCTH. OCHOBHBIE MOJCHCTEMbI
XUMHUYECKOTO TPOU3BOJICTBA - IOJTOTOBKA CHIPhS W MaTEPHAIOB, XMUMHYECKHE U (U3HUKO-
XUMHUYECKHE TMPEBpAIlleHUs. BbIICTICHHE MPOAYKTOB, 00€3BpEKUBAHUE YTUIIM3AIUS OTXOMOB,
TEIJIO- W JHEprooOecrneyeHue, BOJOMOJATOTOBKA, YIpaBlieHHWE MNPOU3BOJACTBOM. (OCHOBHBIE
TEXHOJIOTUYECKHE KOMIIOHEHTBI - CBIPbE, BCIOMOTATEJIbHBIE MaTepualbl, OCHOBHOM U
JIOTIOJTHUTEBHBIN MPOIYKTHI, OTXO/IbI, SHEPTETHUYECKUE PECYPCHI, 000PYI0BaHHUE, CTPOUTEIHHBIC
KOHCTPYKIIUU U PUOOPHI, TPOU3BOJACTBEHHBIN MEPCOHAT.

KadecTBeHHBIE W  KOJIMYECTBEHHBIE IOKA3aTe€Id  XHUMHUYECKOrO  IPOU3BOJCTBA:
TEXHOJIOTUYECKHE I10KA3aTeld - IPOU3BOAUTEIBHOCTh U MOUIIHOCTH NPOU3BOJCTBA, BBIXOJ
MPOJYKTa, PacxXolHble KOA(D(HUIIMEHTHI IO CHIPHI0 M JHEPTrUH, HWHTEHCHUBHOCTH IPOIIECCOB,
KaueCcTBO MPOJYKTAa; IKOHOMHUYECKHE TOKa3aTelid - ce0ECTOMMOCTh MPOJYKTa, MPUBEICHHBIC
3aTpathl, yACNbHbIE KallUTAJIbHBIE 3aTPAThl, MPOU3BOJUTEIBLHOCTh TPY/A; IKCILTyaTallHOHHbBIE
MOKAa3aTeJIM - HAJIEKHOCTh M 0€30MaCHOCTh (PYHKIIMOHUPOBAHHS CUCTEMBI, YYBCTBUTEIHLHOCTb,
pPEryJIMpyeMOCTh M YIPaBJISAEMOCTh ITPOLECCA; COLMAIbHBIE IIOKA3aTelId - BO3JECHCTBHE Ha
OKPY’KaIOIIYIO Cpefy, 0€30MacHOCTh 00CTyKUBaHUs, CTENIEHb MEXaHU3AIMHA U aBTOMATH3AIUH.

1.3. CoIpbpeBBIE pECYPCHI, BOJIa M SHEPTHS B XUMHUYECKOM IIPOU3BOCTBE.

Knaccudukanus CbIppeBBIX pECypcoB IO pa3jiMYHbIM MpU3HAKaM - (a3oBoMy
COCTOSIHUIO, TIPOMCXOXKJIEHUIO, HCTOYHMKAaM. MMHepalbHOE CbIpbE (PyIObl U IOJIE3HBIE
HCKOIIaeMbl€), OPTaHWYECKOE MPUPOJHOE ChIpbe (TOPIOYHE HCKOMAeMble), pPacTUTENbHOE U
KUBOTHOE CBhIpb€, BTOPUYHOE CBHIPbE - UX HUCIOJIb30BaHUE U MyTHU NepepaboTku. OCHOBHBIE
CrocoObI MEPBUYHONU 00paOOTKHU CHIPhs (0OOTaIeHNe, OYNCTKA, MOJATOTOBKA K TPAHCTIOPTUPOBKE
u nepepaborke). IloHATHE, CYIIHOCTP M MpPUMEpPbI YIIYOJNEHHS HCHOJIB30BAHUS CBIPbS,
KOMOMHUPOBAaHMS IPOU3BOJICTB U KOMIUIEKCHOM NEpepadOTKU CBIPbSL.
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3HAuUEHUE U HCIIOJIb30BAHME BOJbI B XMMUYECKUX IPOU3BOACTBaX. VMICTOUHHMKHM BOJBIL.
TpeGoBaHusi K TEXHOJOTHYECKON W OBITOBOM Boje. [IpomplliuieHHass MOATOTOBKA BOJBI U
METO/Ibl €€ OUUCTKU OT npumeceil. OCHOBHBIE METOJbl KOHTPOJS KayecTBa BOJbl. DKOHOMUS
BOJIONOTpeOIeHUsI B IPOU3BOJCTBE. BOJ00OOPOTHBIE CUCTEMBI.

Bugel ¥ MCTOYHMKM SHEPrUM B XMMHUYECKOH MPOMBIIUICHHOCTH. MacmTalsl
noTpedsieHusT W CrocoObl YMEHBIIEHUsI 3Heprerudyeckux 3arpar. CyIMIHOCTh W NPUMEPHI
pereHepalud M peKylnepauuud SHEPruu. ODHEProTEXHOJIOIMYECKHE CHCTEMbl. BropuuHbie
SHEPreTUYECKUE PECYPCHI.

Monyisb 2. TeopeTuueckiue OCHOBbI XMMHUECKUX IPOLIECCOB U PEAKTOPOB

2.1. OcHOBHBIE OIIpEAEIICHNS U MOJI0KEHUS

DU3UKO-XUMHUYECKUE 3aKOHOMEpPHOCTH XUMHUYECKUX IIpEBpALLCHUI -
CTEXMOMETPUUYECKHE, TEPMOJMHAMMYECKHE, KHHeThuyeckue. IlokasaTenn  XMMHYECKOIo
NPEBpAICHHS - CTETNIEHb MPEBPALICHHUS, BBIXO IPOAYKTa, HHTErpayibHas u auddepenunanbuas
CEJIEKTUBHOCTH, CKOPOCTH PEAKIIMH U IIPEBPALICHUS PEAreHTOB.

2.2. XuMHUYECKHE MPOIIECCHI.

Omnpenenenne. Knaccuduxamuss XUMHUECKUX MPOLECCOB MO PA3NMYHBIM MpPU3HAKAM -
XUMHYECKMM (BHJ XHMHUYECKOW peaklUMH, TEPMOJUHAMHYECKHE XapaKTEpPUCTUKH, CXeMa
NpeBpalieHuil) u pa3zoBbIM (YUCIIO U arperaTHoe cocTosiHue (Bhas).

['omorenHslit xumuueckuii npouecc. OnpezeneHne U TpuMepsl. BiusiHue XUMHUECKUX
MPU3HAKOB M YCIIOBUH MPOTEKaHUs Mpolecca Ha ero nokazatenu. CriocoObl MHTEHCU(PUKAITUH.

[TonsTHe onTHUManbHBIX TemmnepaTyp. ONTHMalbHBIE TEMIIEPAaTyphl JUII OOpaTHUMBIX U
HEOOPATUMBIX 9K30- U DHIOTEPMUUECKUX PEAKIIHII.

['ereporeHHbIl (HEKaTATUTUUECKUI) XUMUYECKUI npouecc. OnpeneneHue U npuMepsl.
CrtpykTypa mpoliecca U ero coctaBisitomue (ctaauu). Habmromaemasi CKOPOCTh XMMHUYECKOTO
npespauienust. O6nactu (pexxuMbl) IPOTEKaHUs MPOLIECCa, IUMUTUPYIOLIAs CTa U

['eteporeHHslii XUMHUYECKU mporuecc '"ra3 (KUAKOCTh) - TBepaoe". OOocHOBaHue,
MOCTPOEHUE U aHAJIU3 MAaTEMaTUYECKOU MOJIEIH IS peaKIuii TopeHust (MOJeNb ""CKUMArOIIAsICs
chepa) m TOmOXMMHUYECKOH (Moaens "c HeB3aumMmopelcTByrommM sapom"). Habmomaemas
CKOPOCTh IpEBpAILLEHUS, BpeMs MpeBpallleHuss U NyTH HHTEHCU(PUKAIMHU JUIS PA3IUYHBIX
o0acTeil mpoTekaHus mporecca.

['ereporeHHslii XUMUYECKUil mpouecc '"ra3 (KMAKOCTh) - XKUAKOCTH'. OOOCHOBaHUE,
IOCTPOCHHE M aHalIM3 MareMaTuueckoi mozenu. HaOmronaemas CKOpoCTh IMpeBpallieHus U
oOnactu nporekanus mnpouecca. [lyru nHTeHcubuKanum A pa3InyHbIX PEeXUMOB ITpoliecca.

Kartanutnueckuit npouecc. OnpezneneHue, kiaaccuukanusi, NpuMepsl. | eTeporeHHsbIH
KaTajiu3 Ha TBepaoM Karanuzatope. OOOCHOBaHME, MOCTPOCHHWE W aHAIM3 MaTeMaTU4YecKOM
MOJIENIM Ha KaTaJUTUYECKOH MOBEPXHOCTH M B MOPUCTOM 3epHE Karanuszaropa. Halmromaemas
CKOpPOCTh TpeBpalleHus u obnactu mnporekaHust mnpouecca. CreneHb MCHOJb30BaHUS
BHYTpEHHeH noBepxHocTH. [Tyt nHTeHCHpUKaLUK KaTaTUTUYECKUX TPOLIECCOB.

2.3. XuMHYECKHE PEAKTOPHI.

OnpeneneHue M Ha3HAYEHHE XMMHMUYECKOTO peakTopa. PeakTopsl B XUMHYECKHX H
HEXMMMYECKUX OTpacisXx MpoMblIieHHOCTH. OO030p THUIIOB XHMHYECKHUX PEAKTOpPOB, WX
CTPYKTYpHBIE DJIEMEHTHl (peaklMOHHas 30HA, YCTPOMCTBa BBOAA M BBIBOJA, CMEILIEHUS,
pas3fiesieHuss U paclpesiesieHusl MOTOKOB, TEIUIOOOMEHHBIE 3J€MEHTbI), OCHOBHbBIE IPOLECCHl U
SBJICHUS B HUX.

CucremaTu3zaiys MpoleccOB B XMMHUYECKOM PEAKTOpEe MO Maciitady MX MPOTEKAHUS:
XUMHUYECKass peakius, XWMHYECKMH Tpolecc B 3JIEMEHTapHOM o0ObeMe, TMpOLecCchl B
PEaKIMOHHOM 3JIEMEHTE U B PEaKTOPE B IIEJIOM, - UX B3aUMOCBS3b U HepapXxuyeckas CTPyKTypa
MaTeMaTUYECKON MOJENH Ipouecca B peakrope. IIpumepsl mpoleccoB B pa3IndHBIX BHAAX
XUMHYECKHX PEAKTOPOB.

Knaccugukarus nporeccoB B peakTopax 1o pa3iIddyHbIM MPU3HAKAM - BUJ XUMHUECKOTO
mpolecca, OpraHu3als IMOTOKOB pPEareHTOB (CXeMa [BIKEHHUS PEreHTOB Yepe3 peakTop,
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CTPYKTypa IMOTOKOB B PEAKIIMOHHOW 30HE), OpraHU3aIus TEIJIOBBIX TOTOKOB (TETIOBOM PEKUM,
cXema TeTuI00OMeHa), CTallMOHAPHOCTH MpoIlecca.

O6ocHOBaHME W TIOCTPOCHME MAaTEMaTHUECKOM MOJENM Tpolecca B peakTopax
Pa3IMYHOTO THIIA KaK CHCTEMbl YPaBHEHHI MaTEPUAIBHOTO M TEIIOBOTO OalaHCOB HA OCHOBE
JaHHBIX O CTPYKTYpPC IIOTOKA, XHMHWYCCKUX IMPCBPALICHUAX, ABJICHHUAX IICPCHOCA TCIJIa H
BEIIECTBA W WX B3aumMojehcTBuH. CucreMaTw3anus W KiacCHU(DUKAIUs MaTeMaTHYeCKHX
MO/IeJIei POLIECCOB B peaKTopax.

H3oTepMuueckue Tporiecchl B XUMHUYECKOM peakTope. BimsHuE CTpyKTyphl MOTOKA
(umeanbHOE CMEIICHHE W BBITECHEHUE), CTAllMOHAPHOCTH mporecca (IPOTOYHBIA |
NEPUOIMYECKUN ), TTApaMETPOB M YCIIOBUI NMPOTEKAaHUs Mpoliecca (TemMrepaTypa, KOHICHTPAIHs,
JaBiieHNe, 00beM PEaKIIMOHHON 30HBI, BpeMsl), BUAa XUMHUUYECKON peakluu (MpocTasi U CIOXKHAS,
oOparumasi U HeoOpaTtumas) U €€ TapamMeTpoB Ha NPOPHIN KOHIICHTPAIMHd W IOKa3aTeln
npolecca B peakrope (CTENeHb NMPEeBpAIICHUs, BBIXOJ MPOIYKTA, CEIEKTUBHOCTH IPOLECCa).
OcHoBBI pacyera mnpouecca B peaktope. ComocraBneHne 3(QQEKTHBHOCTH TPOIECCOB B
PCaKkTOpax, OMMUCHIBAEMBIX MOACTIAMHA UACAIIBHOTO CMCIICHUA Y BBITCCHCHUSA.

HeuzotepMuueckue mporecchl B XMMHUYECKUX peakTopax. OpraHu3anus TEIIOBBIX
IIOTOKOB M PEKMMOB B XMMHUUYECKHMX peakTopax. Pacnpenenenue temnepaTypbl, KOHUEHTpALUl U
CTCIICHU TIPEBpAIlICHUS B PEAKTOPE B PEKHMAax HJACATBHOTO CMEIICHUS W BBITCCHCHHS,
annabaTu4eckoM ® ¢ TeriooOMeHoM. CBs3b TeMIepaTypbl M CTCIICHH IIPEBpAIICHUS B
ajgnabarndyeckoM mporecce. ComocraBiIeHHE € HM30TEPMUYCCKHM pEXKHMOM. Yucio u
YCTOﬁqHBOCTL CTalMOHApPHBIX PCIKUMOB B PCAKTOpaX UACAJIBHOI0 CMCIICHU.

2.4. TIpoMblIIIIIEHHBIE XUMHUYECKHUE PEAKTOPBHI.

Ha xoHkpeTHBIX mpuMepax HpPEeIMETHO pacCMaTPUBAIOTCSI MPOMBIIIJICHHBIE PEaKTOPbI
JUTSL IPOBEJICHHS TTPOILIECCOB TOMOTEHHBIX, T€TEPOTreHHBIX U KaTaJTUTHUYECKUX - TUIIBI PEaKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTUKNA M OCOOCHHOCTH PEKHUMa, 00JIACTH UCTIONb30BaHUSI.

Monyne 3. XuMHu4uecKoe MPOU3BOICTBO, KaK XUMUKO-TeXHOornueckas cucrema (XTC).

3.1. CtpykTypa u onrcaHue XUMHUKO-TEXHOJIOTHYECKON CUCTEMBI.

XUMHUECKOe MPOU3BOJCTBO KaK XMMHUKO-TexHosorndeckas cucrema (XTC). Ilonstue
cucreMbl u XTC. CocraB XTC: »iaeMeHTHI, CBSI3H, HOACHUCTEMBL. jeMeHTsl X1C,
KJaccu(uKalus 1Mo BUIY MPOLECCOB U HazHaueHUto. TexHoornyeckue cpsi3u 3nemenToB XTC
(motokm). IlocnenmoBarenbHasi, MapaijenbHas, pPa3BETBICHHAs, IOCIIEA0BATEIbLHO-00BOIHAS
(Gaitnac), oOpaTHast (peHKII) TEXHOJIOTHYECKHE CBSI3U. VX cXeMbl U Ha3HAYEHUE.

Onucanne XTC. Buast moaeneir XTC - onucartenbHbie U Tpaduueckue. OnucaTenbHbIe
MOJEeNM - XHMMHYecKas cXxemMa M MareMaTuueckas Mojenb. ['paduyeckue Monenu -
(GyHKIIMOHAIbHAs, TEXHOJOTMYECKas, CTPYKTypHas W Jpyrue (CHelualbHbIE) CXEMBI.
HazHnaueHnue, npuMeHEHHE U B3aMOCBS3b MOJEIEN.

3.2. Anamus XTC.

ITonstue, 3amaun u pesynbrarel aHanu3a XTC - cocrosaue XTC, mMaTepuanbHbI U
TEIUIOBOM OajlaHChl, MOKa3aTeNu XUMUYECKOTO MPOU3BO/ICTBA.

CpoiictBa XTC Kkak cHCTEMBI: B3aUMOCBSI3aHHOCTb PEXHMOB 3JIEMEHTOB, pa3jIndue
ONTUMAJIBHOCTU 3JIEMEHTa OAMHOYHOIO M B CHUCTEME, YCTOMYMBOCTh U CYIIECTBOBaHUE
CTallMOHAPHBIX PEXKUMOB U JIp.

MatepuanbHblii ¥ TeTIoBoN Oanancel. MeTouKa cocTaBaeHUs U pacueTa MaTepruaibHbIX
u TteroBbix OanmancoB XTC um ee moncucreM. OcoOeHHOCTH pacueTa OalaHCOB B CXeMax C
perukioM. @opMbl IpecTaBlIeHNs 6alaHCOB (TaOJINILIbI, TUArpaMMbl U JIp.).

MarepuanpHblii  OanmaHc A7 MacCOOOMEHHBIX M PEAKIHMOHHBIX  DJIEMEHTOB.
Hcnonp30BaHWEe CTEXHOMETPUYECKHX, TEPMOJMHAMHUYECKHMX U MeX(pa3HbIX OallaHCOBBIX
cooTHoweHUH. CTEeXMOMETPUYECKUE COOTHOLIEHUS M HX pasHOBUAHOCTH. CreneHnb
HCIIOJIb30BaHUs CBIPHEBBIX PECYPCOB.

DHTaIbIUIHBIN, SJHEPTeTUYECKUH (110 TIOTHOU YHEPTHH) U IKCEPreTUIECCKHU OalaHChl U
KIIJI. Ix conocTraBieHne u ucnoiab3oBanue B ananuse X 1C.
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3.3. Cunre3 XTC.

[Tonsitne m 3amaun cuHTe3a (moctpoenus) XTC. OcHoBHble dTanbl paspadotku XTC.
Ponb MareMaTH4eCKMX U 3BPUCTUYECKUX METOJIOB.

OcHoBHble KoHUenuuu npu cuHTrese XTC: MosHOE HCHOJIb30BAHUE CHIPBEBBIX U
HHEPreTUUECKUX PECYPCOB, MUHUMHU3ALMS OTXOJ0B, ONITUMAJIBHOE HUCII0JIb30BAHUE aIlllapaTypshl.
Hx conepxanue U crnocoObl peanusanuu. KoMOMHMpOBaHHBIE MPOU3BOJICTBA, COBMEILEHHbBIE
IIPOLECCHl, BTOPUYHBIE HHEPIETHUUECKUE PECYPCHl, SHEPrOTEXHOJIOIMUECKUE CUCTEMBI,
nepectpauBaeMble XTC, 3aMKHYyTbIe, MAJIOOTXOAHbIE IPOU3BOACTBA - UX MOHATHUS, OCOOCHHOCTH
U IPUMEHEHHE.

OnHOpPO/HBIE TEXHOJOIMYECKHE CXEMBbl: CHUCTEMa PpEKyIEepaTUBHOIO TEII000OMEHa,
CUCTEMA pa3/JeJIeHUss MHOTOKOMIIOHEHTHOM CMecH, cucTemMa peakTopoB. OCHOBBI IOCTPOEHHUS UX
ONTUMAJIBHOW CTPYKTYPbI

Monyib 4. IIpoMbllIEHHBIE XUMUYECKUE IPOU3BO/ICTBA.

XUMHUECKUE MPOU3BOJCTBA PACCMAaTPUBAIOTCS NPEAMETHO KaK peanu3alys W3y4eHHbIX
TEOPETUUYECKMX OCHOB XMMHUKO-TEXHoOJIorndeckux mnpoueccoB U XTC, KoHIeNnuuii NocTpoeHus
BbIcOKO3((pekTnBHOM XTC. OCHOBHOM aKLIEHT aenaercd Ha (PU3MKO-XMMHUYECKHE OCHOBBI
KOHUENIMM IIOCTPOEHUSI TEXHOJOTMYECKOW CXEMbl TPOM3BOACTBA U €r0 IOJCHCTEM.
[TpousBoncTBO cepHoil kucnotTel. [IpomsBoacTBo amMmuaka. [Ipou3BOACTBO a30THOM KHCIIOTHI
IIpou3BOACTBO cTHpOIIA.

Monyns 5. CoBpeMeHHbIE TEHCHLIUU B Pa3BUTHH XUMHUYECKONU TEXHOJIOTHH.

Texy1iee cOCTOIHNE XUMUYECKOW IPOMBIIIIIEHHOCTH B MUPE U TEHACHLIUU €€ Pa3BUTHSL.
[TepcniekTHBHBIE HCTOYHUKH ChIPbs U 3Hepruu. Knacrepusanust XMMHUYECKONH IPOMBIIIJICHHOCTH.
CoBmenieHHble TIponecchl. ['MOKuMe W mepecTpanBaeMble TEXHOJIOTHYECKHE cXxeMbl. Hoble
XUMHKO-TEXHOJIOIMYECKHE MIPOLIECCHI U CIIOCOOBI MOTY4eHHUs MPOyKToB. HaHoTexHOMOT M.

OO111ee KOIMYECTBO MOAYJIEH - .

4  O0beM y4eOHOM THCHUILINHBI

Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHHIIIHHBI 10 Y4eOHOMY IVIAHY 7,0 252
Konrakthas padora (KP): 0,57 20,4
Jlexruu (JIek) 0,22 8
[Tpaktiueckue 3anstus (I13) 0,11 4
Jlaboparopusbie 3ausTus (J1ab) 0,22 8
CamocrositesabHas padora (CP): 6,19 223
Bujx koHTpOJIS: 3a4eT/IK3aMeH 0,24 IK3aMeH
(8.6)
Bunast yueOHoM paboTh B 3auerHbIX B actponom.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHHILIHHBI 10 Y4eOHOMY IIAHY 7,0 189
KonrTaktHas padora (KP): 0,57 15,3
Jlexumm (Jlek) 0,22 6
[Tpaktnyeckue 3anstus (I13) 0,11 3
JlabopatopHsie 3ausTus (J1aod) 0,22 6
CamocrositesbHas padora (CP): 6,19 167,25
Bujx koHTpOJIS: 3a4eT/IK3aMeH 0,24 IK3aMEH
(6,45)
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AHHOTaNUs padoyeil NPOrpaMmMbl JUCUUILIIHHBI
«CucremMbl yrpaBjieHUsl XHMUKO-TeXHOJornyeckumu npoueccamm» (51.5.17)
1 Henap AUCHUIUIMHBI — JaTh 0a30BbIC 3HAHUS IO TEOPUU CHCTEM YIIPABJICHUS

XUMUKoO-TexHosornueckumu nporeccamu (CY XTII), mpuBUTh HAaBBIKM W YMEHHE aHaIM3a
cBoiictB XTIl kak 0OBEKTOB ympaBieHUS U MPAKTHUYECKOTO MPUMEHEHUS TEXHUYECKUX CPENICTB
yIpaBIeHUSI.

2 B pe3yabTare u3yYeHUs AUCHMIUVIMHBI OO0y4YalOIIMICA 10 MNporpamMmme
0akajaBpHUaTa q0JIKeH:

Obnadams cnepyromumu odmenpodeccuoHanbabiMu (OIIK) u mpodeccruonanbHbpIMU
(ITK) xoMIieTeHIUSIMHU:

- CIIOCOOHOCTBIO MCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JHUCLUUIUIMH B
npo(eCcCHOHANBHOM  JACATETbHOCTH, MPUMEHSITh METOAbl MAaTeMaTHYECKOrOo aHaiM3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M SKCIepUMeHTanbHOro uccienoBanus (OITK-2);

- CIIOCOOHOCTBIO  OCYIIECTBIISATh TEXHOJIOTUYECKUH TMPOLECC B COOTBETCTBUHM C

pPErJaMeHTOM M UCIOJIb30BaTh TEXHUYECKHE CPENICTBA JJIsi U3MEPEHUS OCHOBHBIX MapaMETPOB
TEXHOJIOTUYIECKOT0 MPOIecca, CBOWCTB ChIpbst U mpoaykiuu (ITK-1).

3namu:

- OCHOBHBIE TIOHATHUS TEOPUHN YIIPABIICHHUS;

- CTAaTUYECKHE U JUHAMHYECKHE XapaKTePUCTHKU OOBEKTOB YIIPaBICHUS;

- ocHOBHbIE BUAbl CAY U 3aKOHBI PETyJIUPOBAHNUS;

- TunoBble CAY B XMMHYECKOU MPOMBIIIJIEHHOCTH;

- METO/IbI ¥ CPEACTBA U3MEPEHHSI OCHOBHBIX TEXHOJIOTMYECKUX IIAPAMETPOB;

- ycroiunBocts CAY;

- OCHOBHbIE TOHATHS O HenuHeHHbIX CAY, peneiiHbIX cucTeMax, JIOTHYEeCKUX
QIrOpUTMax YIpPaBJICHUS, aJAITUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIIPABIICHUS;

Ymemu:

- OIPENENsITh OCHOBHBIE CTATUYECKHME M JIMHAMUYECKHE XapaKTEepUCTUKH OOBEKTOB
yIpaBJICHUS;

- BBIOMPATh PALIMOHAIBHYIO CUCTEMY PEryJIMPOBAaHUS TEXHOJIOIMYECKOTO Mpoliecca;

- OLIEHUBATh yCTOWUUBOCTh CAY;

- BBIOMpPATh KOHKPETHBIE TUIIBI TPUOOPOB Ji1s tuarHoctuku X T11;

Braoemy:

- METOJaMU TE€OPHHM aBTOMATHYECKOTO PETYIMPOBAHMS, OPraHU3ALMKM U pacyéTa CUCTEM
ONTUMAJIBHOIO YIIPABIECHHUS IIPOLIECCAMH TEXHOJIOTMU OXPaHbl OKPYXKAIOIIEH Cpeabl U
PalMOHAIBHOTO UCIIOJIB30BAHUS IIPUPOJHBIX PECYPCOB.

3 Kparkoe cogep:kanue 1UCHUIIHHBI

Mopyns 1. OCHOBHBIE TOHATUS YIIPABICHHUS] XUMHUKO-TEXHOJIOTMYECKUMH MTPOLIECCAMM.

3HaueHue aBTOMAaTHYECKOI0 YIPABJICHUS JUIS Pa3BUTUS XUMUYECKOW IMPOMBIIUIEHHOCTH.
OcoOeHHOCTH  yIpaBiCHUS XUMHUYECKUM NPEINPUITHEM UM  XUMHUKO-TEXHOJIOTUYECKUM
nporieccoM. TeXHHUKO-5KOHOMUYECKUH 3¢ (eKT BHEAPEHHs aBTOMATU3MPOBAHHBIX CHCTEM
yopaBieHus. Poib cuctem ympaBiieHuss B oOecreuyeHHH O€30MacHOCTH XHUMHYECKOTO
IIPOU3BOJICTBA U OXPaHbl OKpYy:Kaollel cpeabl. OCHOBHBIE TEPMUHBI U onpeaeneHus. Mepapxus
ynpasiaeHusi. OCHOBHblE TNPUHIUNBI yrpaBiaeHus. Kiaccudukamus CcuUCTeM yIpaBlieHUs
®ynkuuroHanbHas cTpykrypa CAY. [TokazaTenu kauecTBa yrpaBiIeHHUs.

Mopyns 2. OCHOBBI TEOPUH aBTOMAaTHYECKOTO YIIPABICHMUS.

Marematnueckue monenu CAY. lunamuueckue xapakrepuctuku CAY. Mcnonb3oBanue
onepanroHHOro ucuucienus aiusa anannza CAY. TunoBsle TMHAMUYECKUE 3B€HbsI. BpeMeHHbIe
¥ YaCTOTHBIC XapaKTEPUCTUKU. DKBUBAICHTHBIE TPEOOPA30BAHUS CTPYKTYPHBIX CXEM.
VYceroitunBocTh imHEHHBIX CAY ¢ 00paTHO#t cBsa3bio. Kitaccudukanust 1 OCHOBHBIE CBOMCTBA
00BEKTOB yIpaBieHus. MeTo/bl onpeaeeHus CBOMCTB 00bEKTOB yrpaBieHus. OCHOBHBIE
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3aKOHBI PETYJIMPOBAHUs. PeryasTopbl Ha OCHOBE UCKYCCTBEHHBIX HEHPOHHBIX ceTeil. Lludposbie
U poOacTHbIE CUCTEMBI yIpaBiIeHus. BeIOOp 3aK0Ha peryaupoBaHusl U ONpeaesICHUE
ONTUMAJIBHBIX MIAPAMETPOB HACTPOMKHU MPOMBILUIEHHBIX PETYJISATOPOB.

Monyns 3. HM3MmepeHue TEXHOJOTMYECKUX MapaMeTPOB XUMHUKO-TEXHOJIOTHYECKOTO
mporecca.

I'ocynapcTBeHHass cucTeMa HPOMBIIUICHHBIX IPUOOPOB M CPEIACTB aBTOMATH3AlMH.
OcHOBHBIE TEpMHUHBI M OlpeneraeHuss Merpojoruud. Meroasl u3Mepenuil. Cpencrtsa
U3MEPUTEIIBHOM TEXHMKM, HMX CTaTUYECKME W JIHMHaMudeckue cBoucrea. llorpemnoctu
u3Mepenuii. CriocoObl nepenauu uHGopMalu Ha paccrosHue. OpraHu3anus AMCTAHIIMOHHON
muarHoctuku  XTII. M3mepeHune OCHOBHBIX TEXHOJIOTHYECKHX I1apaMETPOB: JABJICHUSA,
TEMIEPATYPBI, Pacxo/a U KOJIMYECTBA, YPOBHS >KMJKOCTH U CBHIIYYUX MaTepHUalOB, COCTaBa U
(U3UKO-XMMHYECKHX CBOMCTB BELECTB.

Monynp 4. OCHOBBI NPOEKTUPOBAHUS ABTOMAaTUYECKMX CHUCTEM YIIPABICHMSI XUMHKO-
TE€XHOJIOTUYECKUMH ITPOLIECCAMHU.

Oco6ennoctu ynpasneaus X T11. PerynupoBaHie OCHOBHBIX TEXHOJIOTHYECKUX
apaMeTpoB: pacxoja, AaBlieHus, Temreparypsl, yposHs, PH. Texuuueckue cpencrsa CAY.
OcHOBHBIE Pa3HOBUIHOCTH YIPABJISIIOIIMX YCTPOUCTB. THUIIBI, XapaKTEPUCTUKU U PACUET
UCIIOJIHUTEJIHBIX MEXaHU3MOB U PETyIHPYIOIUX opraHoB. OdopmiieHue NpoeKTHOro 3aJaHUs
Ha aBTOMAaTHU3alIMI0 TEXHOJIOTMYECKOro mpouecca. Beloop Touek n3MepeHust, KOHTpOJI,
YIPaBIsAEMBIX IaPaMETPOB U YIPaBISIIOIIMX Bo3eicTBUi. CTaHIapThl U yCIOBHBIE
00o03HavyeHus U1l TexHoJaornueckux cxeMm. OcHoBHble cBeieHus 00 ACY TII B xumuueckoit
npoMseinuieHHOCTH. [Ipumepsr ACY TII B xumudeckoi IpoOMBIIUIEHHOCTH. OCHOBHBIE BBIBOIBI
o kypcy. CoBpemennsbie TeHaeHuu B pazsutun CY XTII.

O01ee konnyecTBo MoayJiel — 4.

4  O0béM yueOHOI TN CIUNTHHBI

N B 3aueTHbIX B akanem. gacax
Bunel yue6HoI paboTh

CIMHATIAX
OO0mast TpyA0eMKOCTb 1M CHUILIHHBI 5,0 180
1o y4e0HOMY ILIAHY
Konrakthas pa6ora (KP): 0,34 12,4
Jlexuuu (Jlek) 0,11 4
[Tpaktuueckue 3ansatus (I113) 0,11 4
JlabopaTopnsie 3ausartust (J13) 0,11 4
CamocrositesbHas padora (CP): 4,42 159
CaMoCTOsITENIbHOE U3YUYEHHUE PA3AEIOB TUCIUIUIMHBI 4,42 159
Bupa uTOoroBOro KOHTpoOJIsi: 3a4eT / IK3aMeH 0,24 31((3831(\54;}{

. B 3aueTHbIx B actponowm.
Bunsl yueOHoM paboThI

eIMHUIIAX qacax
OO01masi TPy10€eMKOCTb M CHUIITHHBI 5,0 135
1o y4e0HOMY ILIAHY
Konraktnas paoora (KP): 0,34 9,3
Jlexumu (JIek) 0,11 3
[Tpaktuueckue 3ansatus (I113) 0,11 3
JlabopaTopnsie 3ausatust (J13) 0,11 3
CamocrositesbHas padora (CP): 4,42 119,25
CamocTosiTeTbHOC H3YUYCHHE PA3/IeTIOB TUCIIUTLUIMHBI 442 119,25
Bua uTOoroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH 0,24 3'?82‘41\;;“

43



JIMCHMIIMHBI BADUATUBHOM 4acTu (00s13aTe/IbHbIE TUCHUILINHBI)
AHHOTauus padoyeii mporpaMmMbl TUCHUILTAHBI
«OCHOBBI 3KOHOMMKH U ynpasJjienusi npousoacrsom» (51.B.01)

1 Heap AUCHMIVIMHBI - TIOJTYYEHHE CHUCTEMbl 3HAaHUH 00 HKOHOMUYECKUX
3aKOHOMEPHOCTSIX  (YHKIMOHMPOBAHUS  MPOMBIIUIEHHOTO  MPOM3BOJICTBA B  CHUCTEME
HAI[MOHAJILHOW 3KOHOMHUKH, (POPMHUPOBAHUE SKOHOMHUYECKOTO MBIIUIEHUS M HCIOJIb30BaHUE
IIOJIYYEHHBIX 3HAHUM B IIPAKTUYECKOHN AESITEIBHOCTH.

2 B pe3yabrare H3yYeHHMsl AUCHMIUIMHBI 00y4Yamouuiics 10 NporpamMme
0akajaBpHUaTa J0JIKeH:

Obaadoams crieqyomuMu oO0IIeKyIbTYPHBIME U TPO(ECCUOHATLHBIMU KOMITETEHIUSMHU:

— CMOCOOHOCTh HCIIOJIb30BaTh OCHOBBI HKOHOMHYECKHMX 3HAHUU B Pa3IMYHBIX
chepax xusnenestenpHocTH(OK-3);

— CMOCOOHOCTBIO HCHOJB30BATh 3JIEMEHTH JKOJIOT0-3KOHOMHUYECKOTO aHalu3a B
CO3JIaHUH SHEPro- U pecypcocoeperaronux TexHonorui (ITK-8).

3nams:

— OCHOBBI 9KOHOMHKH B PA3JIMYHBIX c(hepax >KU3HEAEATEILHOCTH;

— METO/IbI pa3pabOTKU ONEPATUBHBIX U MTPOU3BOJCTBEHHBIX IJIAHOB;

— METOABI B C1IOCOOBI OTUIATHI TPY/A;

Ymems:

— COCTaBJIATh OTYETHI 1O BHIMOJHEHUIO TEXHUYECKUX 33]IaHUN;

— TOTOBUTH HCXOJHBbIE JaHHBIC NIJs BbIOOpa U OOOCHOBAHUS HAYYHO-TEXHUYECKHX H
OpraHU3al[MOHHBIX PELIEHUI HA OCHOBE YKOHOMUYECKOT0 aHAIN3a;

— paspabarhiBaTh OIEpaTHBHBIC IUIAHBI PA0OT TMEPBUYHBIX MPOU3BOJICTBEHHBIX
No/Apa3/ielICHUN;

Braoemy:

— METOJJaMH M MHCTPYMEHTaMU TIPOBEJIECHUS HSKOHOMHUYECKOTO aHallh3a 3aTpar |
PE3yNbTATOB AEATEILHOCTU MTPOU3BOACTBEHHBIX MOAPA3/ICIICHUN;

— WHCTPYMEHTAaMHU IUIAHUPOBAHUS W BBITIOJHEHUS] MEPOINPHUATUM TO MPOU3BOJICTBY
MIPOTYKIIUH.

3 Kparkoe coaep:kanue TUCHUNLIUHBI

Monynsb 1. BBenenne. OCHOBBI pbIHOYHOM SKOHOMUKH

DKoOHOMHUYECKHE NOTpeOHOCTH, Omara M pecypchl. OOLIECTBEHHOE IMPOU3BOACTBO H
HSKOHOMHYECKHE OTHOIIEHUS. [Ipon3BoaCTBEHHBIE BO3MOXKHOCTH O0IIECTBA U SKOHOMMYECKUMN
BbIOOp. KpuBas MpoM3BOJICTBEHHBIX BO3MOXHOCTEH. 3akoH yObIBalolled mpeneabHOn
nosiesHocTUM. TpanuninonHast skoHoMuYeckasi cuctema. CoOCTBEHHOCTh: (DOpPMBI UM MYTH HX
npeoOpazoBaHusa. PoIHOUHBIM MexaHW3M crmpoca ©  npemioxeHus. CoBepiieHHas U
HECOBEpIIeHHasT KOHKypeHIuU. CyIIHOCTh U yCIIOBUSI BOSHUKHOBEHHS PbIHKA. BBl PHIHKOB U
ux cTpykrypa. OyHkuuu peiHka. ToBap u ero cpoiictBa. Crpoc U MPEIIOKEHUE HA PHIHKE.
[Tonsitue «dmactuuHOCTh». COBEpIIEHHAass M HECOBEpIIEHHAs KOHKYpeHUHH.MOHOMOoIuS.
Onurononus. I[loHsATHE HAUMOHAIBHOM HSKOHOMHUKH, OCHOBHBIE MAaKpOIKOHOMHUYECKHUE
nokazatenu. [loTtpebmenus wu cOepexenus. [IpomsBonmcTBo, OOMEH U pacmpeneiieHue.
[Torpebnenue, cOepexeHne, MHBECTUIIMK TOBapoB U ycayr. GuHaHcoBas cuctemMa u puHAHCOBas
noauTuKa oOuiecTBa. Hajoru u Hajorosast cucrema.

Moaynb 2. DKOHOMUYECKHE OCHOBBI YIPABICHUS IPOU3BOICTBOM

[Ipeanpusitie Kak CyOBEKT pPBIHOYHOTO XO3SHCTBA. DKOHOMHYECKHE 3aKOHBI |
OCOOCHHOCTH WX TIPOSBICHUS HAa TNpeAnpuatud. Pomb  coenuamucra XUMHYECKOH
MPOMBINIUICHHOCTH. [Ipeanpusitie B CHCTEME PBHIHOYHOW SKOHOMHUKH. [lpenmpusitme — Kak
CyOBeKT H  OOBEKT TMPEANPUHUMATENHCKONH  JIeATENhHOCTH. 3aKoHOAaTenbHas  0asza
MPEANMPUHUMATEIIBCKON  IeITeIbHOCTH. HopMaTHBHO-TIPABOBBIE AaKThI, PETVIAMEHTHPYIOIINE
JIEeSTeNIbHOCTh mpeanpustus. OpraHu3alioHHO-TIPaBOBBIE  (OPMBI  MPEAMPUHUMATEIHCKON
JESTENIbHOCTH U KPUTEPUH UX BbIOOpa. POpMbI COOCTBEHHOCTU. BHEIIHAS U BHYTPEHHSS cpena
npennpusaTus. MaTepuanbHO-TeXHUYEeCKass 0a3a mpousBojacTBa. ChIpbeBas W TOIUIHMBHO-
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PHepreTuueckas 0a3a XUMHYECKUX TPOM3BOACTB. [Ipom3BojcTBeHHass mporpamMma U
MIPOU3BOJICTBEHHAS] MOIIIHOCTD MpeAnpusaTus. KauecTBo 1 KOHKYpEHTOCIIOCOOHOCTh MPOAYKIIUH.
DKOHOMHUYECKOe  O0OCHOBaHWE BBIOOpAa CHIpbS W TOIUIMBA. PecypcocOepeikeHue.
AJbTepHAaTUBHBIE HCTOYHHMK CBhIPbS M DSHEprud. MaTepualbHO-TEXHUYECKUE PECYPCHI
npennpusaTasi. OCHOBHBIE MPOU3BOJACTBEHHBIC (DOHABI XUMHUYECKHX TMPEANPUATHN: TOHSATHE,
Kjaccudukanus u cTpykrypa. [loHsTie u cTpykTypa, 1 olieHKa OCHOBHBIX cpecTB. [lokazaTenu
WCIIOJIb30BAaHUsI OCHOBHBIX TPOU3BOACTBEHHBIX (HOHAOB. M3HOC W amopTH3anusi, ¥ OIEHKa
3¢ (PeKTUBHOCTH HCHOIB30BAaHUS OCHOBHBIX IPOU3BOJCTBEHHBIX (OHIIOB. BocmnpousBoactso
OCHOBHBIX cpenctB. OOOpOTHBIE CpPENCTBA MPEANPHUSTHS: IOHSATHE, COCTaB U CTPYKTypa.
Hctounuku ¢dopmupoBanus 000pOTHBIX cpeacTB. O60paunBaeMOCTb OOOPOTHBIX CPEICTB.
Marepuanbsaple 3anacel Ha INpeaupusTuu. Tpynosble pecypcel npennpustusa. Ilepconan
OPEeNnpusITHsl U ero CTpykTypa. O¢GEeKTUBHOCTh HCHOJIb30BAaHUSI IEpCOHajia U paboyero
BpeMeHH. [Ipon3BOMMTENBHOCTh Tpy/Aa W omiata Tpyaa. OpraHuzanus 3apa0OTHOM IMUIaThl Ha
npeanpustui. [Ipon3BoaUTENBHOCTh TpyJa: IMOHATHE, IOKA3aTed W METOJbl HU3MEPEHUSI.
WuauBuayaibHas ©  OOMIECTBEHHAs TMPOM3BOAMTEIBHOCTh Tpyda. Pe3epBel U (hakTOpbI
MOBBIIICHUS] MPOU3BOAUTENBHOCTU Tpyaa. Dopmel, cucTtemMbl M pa3Mep oOIUIaThl TpyAa Ha
MPEANPUITUH.

Mopynb 3. TeXHUKO-?)KOHOMUYECKUI aHATIU3 NHKEHEPHBIX PEILICHUN

Jloxoasl W pacxoipl Ha MPOM3BOJCTBO, M PEATU3ALMIO TPOIYKIUU TPEATPUSITHS.
W3nepxku MOpPOM3BOACTBA MPOAYKIUU (CeOECTOMMOCTh), MPHUOBLIb, PEHTA0ENbHOCTh U
neHooOpazoBanue. [loHsTre 3arpaThl Ha TMPOU3BOJACTBO U  pEATH3ALUI0 MPOIYKIUU
(cebecTouMocTb). Buapl u 3Haduenue kiaccudukanuu 3arpar. CTpykTypa 3arpar Ha
MPOU3BOJICTBO W PEATU3ALMIO TMPOAYKIHH. TEeXHUKO-dIKOHOMUYECKUN aHaIN3 HMHKEHEPHBIX
pemiennii. OCOOEHHOCTH pacyeTa 3aTpaT Ha MPOU3BOJICTBO U pEANTM3AIMIO MPOIYKIUH B
KOMIUIEKCHBIX Tpou3BojAcTBaXx. (OCHOBHBIC IIyTH CHHXXEHHUS 3aTpaT Ha MPOU3BOJICTBO
nponykuuu. Joxonsr npennpusitus. [lonsTHe nmpuOBLTH U J0X0Ja MPEANPHUSATH, METOABI UX
pacuera. PenTtabenbHOCTh, €€ BUIBI W METOABI pacuera. [lyTw mMOBBIIIEHUS TPHOBUIM H
peHTa0enbHOCTH Ha mnpeanpustusx. lleHooOpazoBanue u 1eHoBas mnonuThka. lleHa Ha
MPOAYKIUIO W TIPUHIMIBI 1IeHOooOpazoBaHus. Buael men. CTpykTypa II€HBI, CHCTEMa IIEH.
BzanmocBssu  men u u3gepxkek. lleHoBas — momurtuka.  PaspaboTka = 1mieHOBOM
crparerun. DUHAHCOBO-KPEAUTHBIE OTHOIICHUS TPEANPUITHH U CUCTEMA HAIOTOOOJIOKEHUSI.
[TonsiTue, coctaB u CTpyKTypa ¢uHaHCOB mpeanpustus. I Ipuniuner HanoroobaoxeHus. Hagoru
U TUTATEXU, YCTAaHOBJIEHHBIE 3aKOHOAATEILCTBOM: BH/IbI, CTABKU, OOBEKTHI HAJIOTOOOI0KEHUS U
CPOKH YILIAThl HAJOTa B OFOJIKET.

Oomiee kKoM4ecTBO MOIyIIEH — 3.

400beM yueOHOi 11 CUMIJIMHBI

B
Bunsl yueOHoI paboThl 3aYETHBIX B axazewm.
€IMHUIIAX Hacax
O0mas TpyA0eMKOCTh JMCHHIIIHHBI 10 Y4eOHOMY IIAHY 4,0 144
KonrakThas pa6ora (KP): 0,23 8,4
Jlexmm (Jlek) 0,11 4
[Tpaktuueckue 3arstus (I13) 0,11 4
CamocrositesibHas padora (CP) 3,53 127
Bua koHTpoOJIsi:3aueT/3K3aMeH 0,24 3R(?.8a1(\54)eﬂ
Buner yue6HoM paboThI 3aqe]3m,1x B actporom.
eIMHUIIAX Hacax
O0masi TpyA0eMKOCTh JHCIHUIIJIMHBI 110 Y4eOHOMY IJIAHY 4,0 108
KonTaktHas padora (KP): 0,23 6,3
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Jlexmn (Jlek) 0,11 3
[TpakTueckue 3arstus (I13) 0,11 3
CamocrositesibHas padora (CP) 3,53 95,25
IK3aMeH
Bupa xouTpoJisi: 3a4er/3K3aMeH 0,24 (6,45)

AHHOTanuA padoyeil NpOrpaMmbl AHCUUIIMHBI
«IIpaBoBeeHHE B OXpaHe OKPY KaloLleii cpebl M PAMOHATBHOM UCIOJIb30BAHUM
npupoaHbIX pecypco » (51.B.02)

1 Heau AMCUMIUIMHBI - OBJIAJICHUE OCHOBAMM IPABOBBIX 3HAHWIA; (HhOpMHUpPOBaHHE
MIPABOBOM KYJIbTYpPbl aKTUBHOTO, 3aKOHOIIOCTYITHOTO IPa)KIaHUHA.

2 B pe3syibTare wu3y4YeHUs] AUCHUIVIMHBI O0yYyamoluiicsi MO MporpaMmme
0akajiaBpuaTa J0JIKeH:

Obnaoams  cnepyromumu  o0mekynsTypusiMu  (OK)  u  mpodeccuoHambHbIMU
KOMIIETEHIIUSIMHU:

—  CHOCOOHOCTBIO HWCIIOJIB30BaTh OCHOBBI NPAaBOBBIX 3HAHWH B Pa3UYHBIX Ccdepax
nesrensHOCTH (OK-4);

— CIOCOOHOCTBIO YUaCTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTMYECKUX MPOILIECCOB
C TIO3ULIUH SHEPTO- U pecypcocOepekeHrst, MUHIMHU3ALUU BO3ICHCTBHS Ha OKPYKAIOIIYIO CPEIy
(TIK-2).

3nams:

—  OCHOBBI POCCUHCKOW ITPABOBOM CUCTEMBI M POCCUIMCKOTO 3aKOHOIaTEILCTBA, OCHOBBI
opranu3ani ¥ (QYHKIUOHUPOBAHMUS CYACOHBIX M HMHBIX MPAaBONPUMEHUTEIBHBIX U
NIPaBOOXPAHUTEIHHBIX OPTAHOB;

— TpaBOBbIE U HPABCTBEHHO-ITHUECKHE HOPMBI B cdepe mnpodeccrnoHalbHOM
NeSITebHOCTH;

— TIPaBOBBIE HOPMBI, PETYIHPYIONINE OTHOIIECHHE YEIIOBEKa K YEIIOBEKY, OOIIEeCTBY,
OKpYKarollleil cpese;

— 1paBa M 003aHHOCTHU T'paKJaHNHA;

—  OCHOBBI TPYJOBOI'0 3aKOHOAATENbCTBA,

—  OCHOBBI XO3HCTBEHHOTO ITPaBa.

— TIpaBOBBIE HOPMBI B cepe Oyaylel npopeccuoHanbHON eI TeNbHOCTH.

Ymemns:

—  HCIMOJIb30BaTh 3TUYECKHE U NTPABOBbIE HOPMBI, PETYIHUPYIOLIHE OTHOILIEHHE YelOBeKa
K 4YeJIOBEKY, OOILIECTBY, OKpYXarolleil cpene, MCIOIb30BaTh IpaBa W CBOOOJBI YEIOBEKAa U
rpaXJIaHMHA TIPU Pa3pabOTKe COIMATBHBIX TPOEKTOB;

—  HCIOJIBb30BaTh M COCTABIATH HOPMAaTUBHBIE U MPABOBbIE IOKYMEHTHI, OTHOCAIIMECS K
npo¢eCCHOHATIBHON JeSITeNbHOCTH, MPEANPUHIMATh HE0OXOAMMBbIE MEphl K BOCCTAHOBJICHUIO
HapYIICHHBIX TIPaB;

— peanM30BbIBaTh IpaBa W CBOOOJBI YENOBEKA M TpakJaHHMHA B Pa3IMYHBIX cdepax
KHU3HEIEATEIIEHOCTH.

Bnaodemu:

—  HaBBIKAMU MPUMEHEHUS 3aKOHOAATENIbCTBA MPU PEIIEHUH MTPAKTUYECKHUX 3a/1a4.

3 Kpartkoe cogep:kanue IUCUHIIUHBI:

[Monsatne w mpu3Haku TrocymapctBa. Dopmbl TocymapcTBa. DyHKIMH TOCYAapcCTBa.
[Tonstue n npusHaku mpasa. OCHOBHbBIE IPABOBBIE CUCTEMBI COBpeMeHHOCTH. [ToHATHE U BUIBI
UCTOYHMKOB TipaBa. OmpezneneHWe 3aKOHA W TIOJ3aKOHHBIX akTOB. JleficTBHEe HOpPMAaTHBHBIX
IPaBOBBIX aKTOB BO BpeMeHH. OOpaTHast cuia 3akoHa. [IoHsATHE MPaBOBBIX HOPM, UX CTPYKTYypa.
Cucrema mpaBa. YacTHoe W myOnmyHOe mpaBo. MaTepuanbHOE W TIpOIECcCyabHOE IPaBo.
[TpaBooTHOLIEHNE: OOBEKT, CYOBEKT U CO/IepIKaHUe MTpaBooTHOMEHHH. FOpuanueckue GpaxTol.
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Koncturynus — ocnoBHoOl 3akoH Poccuiickoit ®enepanuu. denepaTuBHOE yCTPONUCTBO
P®. Cucrema rocynapCTBEHHBIX OpraHOB M NpUHIMN paszaeieHus Biacteil B PO. [lonarue
rpaxnancrea. [lpusHanue, coOirofeHUe, 3allMTa PaBHBIX INPAB JKEHIIMH W MYXYHH Kak
OCHOBHasi 00513aHHOCTh TOCYJ]apCTBA.

[TonsTHe U mpeaMeT agMUHUCTpAaTUBHOTO npaBa. OOmas xapakrepuctuka Kogexca PD
00 aIMUHUCTPATUBHBIX NPABOHAPYLICHUSAX. AOMUHUCMPAMUGHbIE RPABOHAPYUIEHUA: TIOHATHE
U TNPU3HAKU. AOMUHUCMPAMUEHAA OMEEeMCMEEeHHOCmY: TIOHATHE W NpuHUMIBL. [loHsTue,
MIPU3HAKYU U BUJbl aIMUHUCTPATUBHBIX HAKa3aHUU.

[TonsiTie W mHpeaMET YrOoJOBHOIO IpaBa. YTIOJOBHAash OTBETCTBEHHOCTh: IIOHSTHE,
OCHOBaHUE BO3HUKHOBeHUS. I[lonamue npecmynnenusn: npusHaku, crpykrypa. CoctaB
npectymienusa. Coyyactue B mnpecTymieHud. OOCTOATENbCTBA, MCKIIOYAIOIUE MPECTYIHOCTh
nesHus. [lonsTue, Lenu W BUIBI HAKa3aHWW. Yeonoenas omeemcmeennocmos 3a coeepuienue
npecmynjienuil. YCIOBHOE OCYXJCHHE, OCBOOOXKICHHE OT YrOJOBHOW OTBETCTBEHHOCTH.
[IpenMeT U O0OBEKT KPUMHHAIUCTHUKU. MeToasl M 3aauud  KpuUMUHANUCTUKU. [loHsTHe
KPUMHHAIUCTHYECKON — maeHTH(ukanmmu. OOBEKTBI HW  BUABI  KPUMHUHAIMCTHYECKOU
uaentudukanuu. Kpumunanuctuyeckas Texuuka. KpumuHanucTuiueckast TAKTHKA.

OKOJIOTUYECKOE MPABO: MOHITHUE, MPEAMET METOJ] U MCTOYHMKHU SKOJIOTMYECKOTO IpaBa
P®. [lonsiTue, BUIBI U CTPYKTYpa SKOJOTMYECKHX IMPABOHAPYLIEHUN, OTBETCTBEHHOCTh 33 MX
COBEpILICHHUE.

[Tonsitue mHpopmanuu. OTBETCTBEHHOCTh 32 HapyIICHHE 3aKOHOAATEIhCTBA O 3aIIUTE
uHpopmanuu. [locynapcTBeHHass TaliHa: TOHATHE, 3alllUTa, IPaBOBOE PEryJIMpOBaHUE
roCcy/1apcTBEHHOU, ciyxeOHoM u wuHOW wuHbpopmanuu. KoundunennmansHas uHbopMaIus:
MOHSITHE, BUBI U 3alMTA. 3alUTa IE€PCOHATIBHBIX JAHHBIX I'PakJaHUHA.

[lonsiTue, mnpeamMer W MeToA TpaxaaHcKoro mnpasa. [loHATHE Tpa¥AaHCKOIO
paBOOTHOLIEHUs, ero  crneuu¢uka. CTpykTypa  IpakJaHCKOTO  MPaBOOTHOILIECHHS.
[TpaBoaeecnnocoOHOCTh CYyOBEKTOB IPaKJAHCKOTO MPABOOTHOIIEHUA. ['pakgaHe Kak CyObeKThI
rpaxkaaHckoro npasa. @u3nyeckue 1 IPUINIECKUE JINLA: TIOHSATHE, TPU3HAKU, KJIAaCCU(PUKALIKS.
IOpunuueckue ¢aktel. IlpaBo cobctBeHHocTH. [loHsTne aBTOpckoro mpasa. IloHsaTHE
naTteHTHoro mnpasa. [loHstue uHTe/ekTyanbHOU coOcTtBeHHOCTH (MC) M HCKITIOYMTENBHOTO
npaBa. Kinaccudukamus MC. Cucrema npaBoBOi OXpaHbl MHTEIEKTYalbHON COOCTBEHHOCTH,
AaBTOPCKUX U MATEHTHBIX MPaB.

[TonsTHEe XO03sHiCTBEHHOTO (MpeIIpUHUMATENbCKOr0) Mpasa. [IpeaMer Xxo3siicTBEHHOTO
(mpeAnpuHUMATENBCKOI0) MpaBa, MPU3HAKM, METOJbl NPaBOBOTo peryiaupoBanud. [loHsTue
XO35ICTBEHHOU U MPEAIPUHUMATENBCKON JESTEIBHOCTH.

[IpaBoBOE peryaupoBaHue CEMEMHBIX OTHOLIEHUH. 3aKI0YeHHe U MpeKpalieHue opaka.
[TpaBa u o6s13aHHOCTH poauTenei u aetell. AmMMeHThl. @OPMbI BOCIUTAHUS J€TeH, OCTaBIIMXCS
0e3 MoneyeHus: poAUTENeH.

[IpenMer u MeTox TpPyZOBOrO IpaBa. TpynoBOM JOroBOp: TIOHATHE, CTOPOHBI,
conepxanue. Pabouee Bpems. Bpems otasixa. Tpynossie criopsl. Jucuummaa Tpya.

[TonssTue m ucroku koppynuuu. HopmaTtuBHOE ompeneneHue Koppynuuu. [IpudmHb
pacnipocTpaHeHusi koppynuuu. Hakasyemble u HeHakasyeMble (opmbl Koppynuuu. CKpbIThIE
(;marentHble) (opmbl Koppynuuu. DopMbl KOppyNUUHU-TIpECTyIIICHUS. DPOpMbI KOPPYMIIHUU-
npoctynka. PopMbl MOJUTHYECKOW Koppynuuu. HopmaTHBHBIE HpaBOBBIE aKThl B cdepe
npotuBoAelcTBud  Koppynuuu. PenepanbHblii  3akoH  oT  25.12.2008 Ne 273-®3 «O
MPOTUBOAECUCTBUN KOPPYILIHI.

400beM yueOHOI 11 CUMIJIMHBI

Bunet yueGHoI paboTh B 3aueTHbIX B akanem.
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIaHY 2,0 72
KonraktHas pa6ora (KP): 0,22 8,2
Jlexmm (Jlek) 0,11 4
[Ipaktuueckue 3austus (I113) 0,11 4
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CamocrositesibHas padora (CP): 16,7 60
CaMOoCTOATEIbHOE NU3YUYEHHE PAa3AeIOB AUCIUIIINHBI 16,7 60
Buja KOHTpoOJIA: 3a4eT/IK3aMeH 0,11 3auer (3,8)
Bunbl yueOHOM paboThI B 3auetHbIx B actponom.
SAMHUIIAX yacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IIAHY 2,0 54
Konrakthas pa6ora (KP): 0,22 6,15
Jlexumm (Jlek) 0,11 3
[Tpaktuyeckue 3ansatus (I13) 0,11 3
CamocrositesibHas padora (CP): 16,7 45
CaMOoCTOATEIbHOE NU3YUYEHHE PA3AEIOB IUCHUIIIMHbI 16,7 45
Bu KOHTpoOJIsA: 3a4eT/IK3aMeH 0,11 3auer (2,85)

AHHOTanuA padoyeil NPOorpaMMbl JUCHUIJIMHBI
«Teopusi BepoATHOCTEH 1 MaTeMaTHYeCKasl CTATUCTUKA B OXpaHe OKPY:KAaKollel cpeabl U

PallMOHAJILHOM MCI0JIb30BAHNU MPUPOAHBIX pecypcoB» (Bb1.B.03)

1 Ieabl0 TMCHUILUIMHBI SBIsieTCS (OPMUPOBAHHE y CTYACHTOB CHUCTEMBI OCHOBHBIX
HOHATHUH, UCHONB3YEMBbIX Ul NOCTPOSHUS BAKHEHIIMX MAaTEeMAaTHYECKUX MOJENeH, U yMEHUs
UCTIOJIB30BaTh MATEMATUYECKHE METOIBI JIJIsl OIIMCAHUS PA3JIMUHBIX ITPOIECCOB.

2 B pe3yabraTe H3yYeHHMsl JUCHMIUIMHBI oOydawummiics 10 mnporpamme
0akajiaBpuaTa J10JI/KeH:

Obnaoams caenyrommmu obmenpodeccuonanbubiMu (OIIK) u npodeccuonanbHbIMU
(ITK) kommnieTeHIUsAMU:

- CIOCOOHOCTBIO ~ MCIIOJIb30BaThb  OCHOBHBIE  3aKOHBI  €CTECTBEHHOHAYUYHBIX
JUCLHUIUIMH B TNPO(ECcCHOHANBHOM JesITeIbHOCTH, NPUMEHSTh METOAbl MaTeMaTH4ecKOro
aHaJM3a U MOJICIMPOBAHUS, TCOPETHUYECKOTO U 3KCIIepUMeHTalbHOTO necnenoanus (OITK-2);

- CMOCOOHOCTBIO IUIAHUPOBATh 3KCIEPUMEHTAIbHbIE HCCIIEA0BaHUs, I0JIy4aTh,
00pabaTbiBaTh ¥ aHATU3UPOBATH NMOMy4YeHHbIe pe3yiaprarhl (ITK-15).

3uams:

- OCHOBBI TEOPUU BEPOSITHOCTEH U MaTEMaTHUECKON CTaTUCTUKH;

- MaTeMaTHYeCKue TEOpHUM M METOJbl, JIeKallueé B OCHOBE IOCTPOCHHS
MaTeMaTUIeCKNX MOJEIIEH;

— OCHOBBI IPUMEHEHUS] MaTEMAaTUYECKUX MOJEIIeH U METO/I0B.

Ymemn:

— BBIOMPAaTh MaTeMaTHYEeCKHE METOJbl, NMPUTOJHBIC /IS PEHICHHS KOHKPETHOM
3aj1auu;

- UCMOJIb30BAaTh MAaTEMaTHUYECKUE TMOHATHS, METOJAbl M MOJENU S ONUCAHHS
Pas3IMYHBIX MPOLIECCOB;

— BBISIBIIITh MaTeMaTHYECKHAE 3aKOHOMEPHOCTH, JIeKAIlUe B OCHOBE KOHKPETHBIX
MIPOILIECCOB;

- HCIOJIb30BAaTh OCHOBHBIE METO/Ibl CTATUCTHYECKONW 00PaOOTKHU JaHHBIX;

- MPUMEHSATh MaTEMAaTUYECKUE 3HAHHSI HA MEXIUCIUIUIMHAPHOM YPOBHE.

Braoemy:

- OCHOBaMH  (yH/JaMEHTABHBIX  MaTeMaTHYECKUX TEOpUH U  HaBBIKAMH
UCIIOJIb30BaHUSI MAaTEMAaTUYECKOr 0 anmapara;

- METOJIaMU CTaTUCTUYECKOW 00paboTKu HHGOpMaIUH.

3 Kpatkoe conep:kaHue TUCHUATITHHBI:

1. Teopus BeposiTHOCcTeN. CilydaiiHble BEJIMUUHBI U MX 3aKOHBI PACIPEICIICHHUS.
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[Tpenmer Teopuu BepositHocTed. CirydaiiHbie cOOBITHS. [IpOTHBOMONOKHBIE COOBITHS.
HezaBucumbie coObiTus. OTHOcuTenbHas 4yacTtoTa. Kiiaccuueckoe M reoMeTpHuecKoe
OINpE/ICNICHUE BEPOSITHOCTU. OJIEMEHTapHas TEOpUsl BeEpOsiTHOCTEH. MeTolbl BBIYMCICHUS
BeposaTtHOCcTe. [IpocTpaHcTBO  snemeHTapHbIX coOblTUd. Kiaccuueckoe —ompezaeneHue
BEPOSATHOCTH. AnreOpa  cOOBITHH: TEOpeMBl O  BEPOSATHOCTH  CYMMBI  COOBITHIA,
MPOTUBOMOJIOXKHBIX COOBITHI, CyMMa BEpOSITHOCTE HECOBMECTHBIX COOBITHH, 00pa3yrOIIMX
HOJIHYIO TpynIy. AKCMOMaTU4YECKOE OIpeleIeHHE BEPOATHOCTU. CTaTUCTUYECKOE OIPEAEICHUE
BEPOSITHOCTH. Y CIIOBHAsI BEPOSITHOCTb. T€0pEMBbI O BEPOATHOCTU IPOU3BEIACHUS 3aBUCUMBIX U
He3aBUCUMBIX coObITHA. [lomHas BeposTHOCTh. [loBTOpHBIC McHbITanus. Popmyna bepHym.
JlokanbHas v uHTETpaibHas Teopembl MyaBpa-Jlannaca. @opmyna [lyaccona.

IlonsiTHE Ciy4allHOM BEJMYMHBIL. J[MCKPETHBIE M HENPEPBIBHBIC CIy4alHbIC BEIUYHHBI.
3aKoH pacmpeeneHus ciydaiiHoi BenmunHbl. DYHKIMS pacupeneieHus, ee CBOMCTBa, rpaduk.
[InoTHOCTH pacHpeneseHns HENPEPbIBHOM ClyyallHOW BEIWYMHBI (IUIOTHOCTH BEPOATHOCTH).
®opmyna Uil BEPOSITHOCTH MOMaJaHUs HENPEPHIBHOM CIIydalHOW BEJIWYWMHBI B JIaHHBIN
WHTEPBAJ, BBIPAKECHHBIA Yepe3 TUIOTHOCTh BEPOSTHOCTH, TCOMETPHUYSCKUN CMBICT (DOPMYIIHL.
bunomuanbHOe pacmpezaenenue, pacrnpenenenue Ilyaccona, paBHOMEpHOE pacmpeneseHue,
HOpPMAaJIbHOE paclipe/ieIeHIEe, SKCIIOHEHIINATIbHOE PACIIpEICTICHHE.

2.MaremaTnueckasi CTaTUCTHKA.

[Ipeamer Maremaruuecko cratUCTHKA. (OCHOBHBIC 3a7aud  MaTEMaTUYECKOH
cTaTucTUKU. BpiOopounsiii meroa. Crartuctuyeckoe omnucanue. BoiOopku. ['mctorpamma u
noJauron 4actor. Craructuyeckas (SMIHMpUYeckas) (yHKIHS pacrpeneneHus. BeiOopouyHbie
XapaKTepUCTUKU U ux pacnpenenenus. CocrostenbHble, 3(P(EKTUBHBIE CMEIIEHHbIE U
HECMEILIEHHbIE OLEHKU NapamerpoB. CTaTUCTUYECKOE CpElIHEEe, CTAaTUCTUYECKasi AUCIEPCUs U
CTAaTUCTUYECKOE CPE/IHEE KBAIPATUYHOE KaK TOUEUHbIE OLICHKH HEU3BECTHBIX: MAaTEMAaTHYECKOTO
OXKHMJIaHMSI, TUCTIEPCUH, CPEAHETO KBAJIPATUYHOTO OTKIJIOHEHUs. J[OBepUTEIbHBIE MHTEPBAIBI U
MHTEPBAJIbHBIE OLEHKU. JlOBEpUTENbHBIE OLIEHKHM HEU3BECTHOM BEPOSTHOCTU IO OOJBIINM
BbIOOpKaM. JloBepUTenbHas OLlEHKa MAaTEMaTUYECKOTO OKUAAHUS TIPU HEU3BECTHON TUCIIEPCUU.
JloBepuTenbHas OIICHKAa CpPEAHEr0 KBAAPAaTUYHOTO OTKJIOHEHHS. ToOuHble BBIOOPOYHBIE
pactipenenenusi: CrterogeHta (t- pacmpenenenue), Pumepa-Caenexopa (F-pacnpenenenue),
[Mupcona (y?-pacmpenenenue). IIpoBepka CTATHCTHYECKUX TMMOTE3. MaTeMaTHYecKHe METOJbI
MPOBEPKHU CTATUCTUYCCKUX TUIIOTE3. DIIEMEHTHI TEOPHUU KOPPEIISITUH.

400beM yueOHOi 11 CUMIIMHBI

3aouHnas ¢popma

Bunsl yueOHoI paboThI B 3auetHbIX B akanem.
eIMHUIIAX qacax
O0mas TpyA0EMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
KonraktHas pa6ora (KP): 0,33 12,2
Jlexmm (Jlek) 0,11 4
[Tpaktnyeckue 3anstus (I13) 0,22 8
CamocrositenbHas padora (CP) 2,56 92
Bux KOHTpoJIsI: 3a4eT/IK3aMeH 0,11 3auver (3,8)
Bunsl yueOHoM paboThI B 3auernsix | B actponowm.
eIMHUIIAX qacax
O01mas Tpy10eMKOCTh JMCUUILIHHBI 10 Y4e0HOMY IIAHY 3,0 81
Konrakthas pa6ora (KP): 0,33 9,15
Jlexruu (JIek) 0,11 3
[Tpaktaeckue 3arstus (I13) 0,22 6
CamocrositeanHas pa6ora (CP) 2,56 44 85
Bu KOHTpoJIsA: 3a4eT/IK3aMeH 0,11 3auer (2,85)
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AHHOTanus padoveil NPOrpaMmbl AUCHUNIIHHBI
«HaueprarenbHasi reomerpusi» (b1.B.04)

1 Heau AUCHMIIMHBI - TPUOOPETEHNUE CTYJACHTAMU 3HAHUI B 007aCTH HauepTaTeIbHON
FeOMETPUM U HWH)XEHEpHOW TpaduKh, OCBOEGHHUE OCHOBHBIX MOJIOKEHHH pa3paboTku
MPOCKIMOHHBIX  YepTeKed, MNPUMEHSEMbIX B  HMH)XXCHEPHOW  MpakTUKE, pa3BUTHUE
MIPOCTPAHCTBEHHBIX MPEICTABICHUN, HEOOXOAUMBIX B KOHCTPYKTOPCKOM padoTe.

2 B pe3yabTrare wu3yYyeHHs JAUCHUILUIMHBI oOydamomuiics 1o mporpamme
0akajlaBpuaTa J0JIKeH:

Ognadems cnenyrommmu o0mekynbTypabiMu (OK), obmenpodeccuonansabivu (OI1K)
u ipodeccuonanbubiMu (I1K) koMmereHIusAMU:

- CIOCOOHOCTRIO K cCaMOOpraHu3aiu u camooopasosanuio (OK-7);

- CIIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JAUCLHUILIMH B
npoeCCUOHATLHON ~ ACATENbHOCTH, NPUMEHSATh METOJbl MAaTeMaTHYeCKOro aHalu3a U
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M SKCIepUMeHTaIbHOro uccienosanus (OITK-2);

- CIIOCOOHOCTBIO HUCIT0JIb30BaTh HOPMAaTUBHBIE JOKYMEHTHI 10 KaU€CTBY, CTaHapTU3ALUN
U cepTUduKauy mpoaykroB u u3aenuit (IK-4).

3uams:

-OCHOBHBIE 3aKOHBI T'€OMETPUYECKOTO (HOPMHUPOBAHMS, TOCTPOSHUS U B3aUMHOIO
nepeceyeHus] MoJIele MIOCKOCTH U MPOCTPAHCTBA, HEOOXOAUMBIE Ul BBIOJIHEHUS U UTCHUS
yepTeKel KOHCTPYKIUH, pelIeHNE MO3UIIMOHHBIX, METPUYECKUX 3a/a4, BBIIIOJHEHUE Pa3BEPTOK
IIOBEPXHOCTEH;

- mpeumylnecTBa rpaduueckoro crocoda mpeactaBieHus uHbopMaluu; rpaduueckue
($OopMbI, IpaMMaTHKY.

Ymemy:

- BOCIIPHHAMATh ONITUMAIIEHOE COOTHOIIEHHE YacTe M LEJIOT0 HAa OCHOBE Ipa)uuecKux
MOJIeJIel, NPAKTUYECKH PEANIM3yeMbIX B BHJIE YEpPTEXKEH KOHKPETHBIX IPOCTPAHCTBEHHBIX
00BEKTOB;

- HWCIIONIb30BaTh YepTEX, TEXHUUECKUW PHUCYHOK ISl TpauuecKoro MpeaCcTaBICHUS
TEXHUYECKUX PEIICHU;

- ucnoisb3oBaTh crangaptbl ECK/I, KOHCTpYKTOPCKYIO AOKYMEHTALMIO (YEPTEKHYIO U
TEKCTOBYIO) B IIPOU3BOJICTBEHHOM, TPOEKTHOI U UCCIIEI0BATENbCKON paboTax.

Braoems:

- OCHOBHBIMU TOHATUSIMH, CBSI3aHHBIMH C TpauuecKuM MpeAcTaBIeHHEM WH(OpMaIuu
rpadguueckuMu crmoco0aMu perIeHuss METPUYECKUX 3a/lad MPOCTPAHCTBEHHBIX OOBEKTOB Ha
yeprexax, METOIaMU MPOEIUPOBAHUS U N300pakKeHUs IPOCTPAHCTBEHHBIX (POPM Ha MIIOCKOCTU
IIPOEKIINH.

3 Kparkoe cogep:kanue JUCHUINITUHBI

[Ipeamer HaueprarenbHON reomeTpuu. Bunbl npoenupoBanus. KoMIIeKCHbINA uepTex
TOYKM Ha 2 W 3 IUIOCKOCTH NpoeKiuil. CBsA3b CHCTEMBI IUIOCKOCTEH NMPOEKUUN C CHCTEMOU
NPSIMOYTOJIBHBIX KoOpJauHaT. KoMiiekcHbIl uepTex npsMou. [IpsiMble M MIIOCKOCTH, YaCTHOTO
nosioxkeHus. OnpeaeneHue HaTypalbHON BEJIMYUHBI OTpe3ka. B3anMonpruHaaiexKHOCTh TOUKU U
npsiMoil. ['MaBHbIE TUHUU TUIOCKOCTU. B3auMHoe pacnonioxkeHue AByX OpsiMbIXx. OmpeneneHue
BUJUMOCTH Ha KOMILUIEKCHOM 4depTeke. B3auMHoe pacroyiokeHre MpsMoi M IJIOCKOCTH, JBYX
mwiockocteil. [lepneHauKyIsipHOCTh TPSIMOM U TIJIOCKOCTH, JBYX MPSIMBIX, ABYX IUIOCKOCTEH.
CrniocoOs1 npeoOpa3zoBaHus KOMIUIEKCHOTO yepTexka. Croco0 BpalieHHsi BOKPYT MPOESHUPYIOIIUX
npsaMbix. Crioco® BpallleHus: BOKPYr MpsiMoil ypoBHsA. IlnockomapasuienbHOe mepeMeleHHe.
Cnoco6 3ameHbI TIOCKOCTeH mnpoeknuit. OCHOBHBIE 3a/aud, peliaeMble CIIOCOOOM 3aMEHBI
iockocteil npoexkuuid. Kpussle nmuauu u noBepxHoctu. OOpa3oBaHue, 3ajaHle U U300pakeHue
noBepxHocTed. [loBepxHOCcTHM BpaleHus: KoHyc, cdepa, mwiuHAp, Top. Ilepeceuenue
IIOBEPXHOCTU € IIOCKOCThIO. [lepecedueHne moBepxHocTH ¢ JnHUeH. IlepeceueHue
noBepxHocreil. Meron cekymmx —miockocteil.  Ilepecedenme mnoepxHocTed. Meton
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KOHI[eHTpU4Yeckux cdep. Meton koHIeHTpudeckux chep. Meton sKCreHTpudeckux cdep.
AKCOHOMETPUYECKHUE TPOCKIIHH.
4 O0beM yueOHOH THCHUILINHBI

Bunast yueOHoI paboThI B 3aueTHbIX B akanewm.
eIIMHUIIAX qacax

O01mas TpyA10eMKOCTh JMCHUILIHHBI N0 Y4€0HOMY IJIAHY 4,0 144
Konrakthas pa6ora (KP): 0,33 12,2
Jlexumn (Jlek) 0,16 6

[TpakTaeckue 3arstus (I13) 0,16 6

CamocrositesibHas padora (CP) 3,56 128

Buja xoHTpOJISI: 3aUeT/3K3aMeH 0,11 3a4er ¢
onenkoii(3,8)

Bunst yueOHOI paboThI B 3agerHBIX B actponom.
eIMHULIAX yacax
O01as TpyA10eMKOCTh IUCHUILIHHBI 110 y4e0HOMY ILUIAHY 4,0 108
KonTaktHas padora (KP): 0,33 8,15
Jlexmu (Jlek) 0,16 4
ITpakTnueckue 3anstus (I113) 0,16 4
CamocrositeanHas padora (CP) 3,56 96
Bua xoHTpoJIA: 3aueT/3K3aMeH 0,11 3a4eT ¢
onenkoii(2,85)

AHHOTanus padoyeil NporpaMMbl AU CUHUIIIMHBI
«MarepuaJioBeleHHE U 3aIMTA OT KOPPO3UH JJIsl JHEPIo- U pecypcocOeperammx
MpoIeccoB XuMuYeckoii Texnosorun» (b1.B.05)

1 Heau AMCHMIUVIMHBI. TPUOOPETEHHE CTYJCHTaMH 3HAHHWM, HEOOXOAUMBIX IS
CaMOCTOSITENILHOTO PEIIEHUs BOIPOCOB, CBSI3aHHBIX C BEIOOPOM MaTepUajoB i 000py10BaHUS
XUMHYECKHUX ITPOU3BOJCTB C YYETOM YCIOBHH JKCIUIyaTallUM, a TakKe C MO3ULMI 2HEpPro- u
pecypcocOepexeHust U OXpaHbl OKpPYXKaroIe cpebl;

nojydyeHue uHpopMalMu O (U3NYECKOH CYITHOCTH SBJICHUH, NPOMCXOIAIUX B
MaTepuaiax, UICIOJIb3yEMbIX B XUMUYECKOW TEXHOJIOTMH, He(pTEXUMUU U OMOTEXHOJIOTHH;

YCTaHOBJIEHHE 3aBHCHUMOCTH MEXAY COCTaBOM, CTPOEHHUEM M CBOMCTBAMH MaTEpUAJOB,
UCIOJIb3YEMBIX B XUMUYECKOM TEXHOJIOTUH, HeQTEXUMUH U OMOTEXHOJIOTHH;

U3yuyeHHEe TEOpPUHM U TMPAKTHUKU PA3JIMYHBIX CIIOCOOOB YIPOUYHEHUS MAaTepUaoB,
o0ecreunBaroIUX BBICOKYIO HAJ€KHOCTh U JOJTOBEYHOCTH JETajed MallluH, MHCTPYMEHTa U
JIPYTUX U3LICIINN;

M3Y4Y€HHE OCHOBHBIX TPYII MaTepUaJIOB, HCIOIb3YEMbIX B XMMHMUYECKOH TEXHOJIOTHH,
HePTEeXUMHUU U OMOTEXHOJIOTUH, UX CBOMCTB M 00JacTell MpUMEHEHUs!.

2 B pe3yabraTe H3yYeHHs [IUCHHUIUIMHBI O0yYamolIWiicsi MO mporpamme
0akajaBpUaTa J0JIKEH:

Obnaoams caenyromumu oduienpodeccuonanbubiMu (OIIK) ' npodeccuonanbHbIMU
(ITTK) xoMrieTeHITUSIMU:

- CIIOCOOHOCTBIO MCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUINH B
npoeCCUOHATIBHON  AEATENbHOCTH, NPUMEHSATh METOJbl MaTEeMaTUYeCKOro aHauu3a H
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M SKCIIepUMeHTanbHOoro uccienaoBanus (OITK-2);

- CIOCOOHOCTBIO YYacTBOBATh B COBEPIIEHCTBOBAHUHM TEXHOJOTHMUECKUX IPOILIECCOB C
MO3UIUI HEPro- U pecypcocOepekeHusi, MUHUMH3AIMN BO3/ACHCTBUS Ha OKPYXKAIOIIYIO Cpeny
(IIK-2);

-CIIOCOOHOCTBIO MCIIOJIb30BaTh HOPMATUBHBIE TOKYMEHTHI 110 KaueCTBY, CTaHIapTU3aLUH
U cepTudukanuu npoaykros u msaenuit (I1K-4);
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- TOTOBHOCTHIO OOOCHOBBIBATH KOHKPETHBIE TEXHHUYECKHE DEILICHUs INpH pa3paboTke
TEXHOJIOTMYECKHX MPOIIECCOB; BHIOMPATh TEXHUUYECKUE CPEACTBA U TEXHOJIOTHUH, HAIPaBIEHHbIE
Ha MUHUMH3AIMIO aHTPOIIOIeHHOTO BO3ACHCTBHUS Ha OKpysKarorryto cpeay ([1K-5).

3namo:

-KJIaCCH(PMKAINIO, CTPYKTYpYy, COCTaB M CBOHCTBAa MaTepHajoB, HCIIOJIb3YEMbIX B
XUMHUYECKON TEXHOJIOTHU, HePTEXUMUU U OUOTEXHOJIOTUH;

-MapKUPOBKY MaTE€pHajiOB, MCIIOJIb3YEMbIX B XUMHUECKOW TEXHOJOTHH, HEPTEXUMUH U
OMOTEXHOJIOTHH, [0 POCCUUCKUM U MEXIYHAPOJHBIM CTaHapTaM;

-OCHOBBI KOPPO3UHU METAJIOB, IPUHLIUIIBI U METO/IbI 3aILUThI OT KOPPO3UH;

-IIpUMEHEHUE MaTepUajoB, UCIOIb3yEMbIX B XUMUYECKON TEXHOJIOIMH, HEPTEXUMUHU U
OMOTEXHOJIOTHH, C MO3UIMNA YHEPTO- U PeCypcocOepeKeHHs TP UX MepepadoTKe;

-OCHOBHbIE KOHCTPYKLIMOHHBIE U (DYHKIHMOHAJIbHBIE MAaTepUalbl, MpPUMEHSEMbIE B
XUMHUYECKON TEXHOJIOTHH, HePTEXUMUU 1 OMOTEXHOJIOTHH.

Ymems:

- aHAIM3HUPOBaTh (PU3UKO-XMMHUYECKHE M MEXAHWYECKHE CBOMCTBA MaTepUalOB, HX
KOPPO3UOHHYIO CTOMKOCTh U TEXHOJIOTUYHOCTH;

- palMoOHaJIbHO 110100paTh KOHCTPYKIIMOHHBIN MaTepral A XMMUKO-TEXHOJIOTHYECKOTI0
Ipolecca ¢ yueTOM METOI0B 3alUThl OT BO3MOKHOTO BO3JICHCTBHS TEXHOJIOTUYECKOU CPEIBI.

Braoemy:

- MPOCTEHIINMH OMNEpalusIMU OINpEACNCHUSI CBOWCTB MaTEpUajoB, HCIOJIb3yEeMBbIX B
XUMHYECKON TEXHOJIOTHH, HEPTEXUMUU 1 OMOTEXHOJIOTHH.

3 Kpartkoe coaep:xaHue JTUCIHUILUIHHBI

MarepuanoBeieHre Kak Hayka: II€JM, 33Ja4d W 3HAUYCHUE ITUCUUIUIMHBI. 3HaueHUe
MaTepuajoB B Pa3BUTHH XHUMHKO-TEXHOJOTHYECKHX TPOIECCOB C TMO3ULMUN DSHEpPro- u
pecypcocOepexeHnss, MUHIMU3AIUN BO3JICHCTBUS Ha OKPY>KAIOLIYIO CPEy.

OcHOBHbIE TOHSTHS O CTPOCHUU, CTPYKType M CBOWMCTBaX MaTepuaioB. MeTonbl
U3YYEHHUS CTPYKTYpPbI U CBOMCTB MaTepHaOB.

DU3NKO-XUMUYECKUE OCHOBBI MAaTEPUATIOBEICHUS.

OcHOBBI TeopuH CIIaBOB. JlMarpaMMbl COCTOSIHUS CIUIaBOB. TE€PMMHBI U OIPENEICHHUS.
Jlnarpammbl — «COCTaB-CBOWCTBO». Pa30BbIl COCTAB CIUIABOB. 3aBUCUMOCTh MEXy CBOWCTBAMU
CIJIaBOB M TUTIOM auarpammsl coctosiaus. [Ipasuio H.C. Kypnakoga.

Mertannnueckue matepuansl. JKene3o M cruiaBbl Ha ero ocHoBe. CTanu M 4yryHBI, MX
CBOIicTBa, 00JacCThb NPUMEHEHHS, MapKUPOBKa. JluarpaMMbl COCTOSHUS KEJI€30-IEMEHTHUT.
KomnoHeHTsl, (ha3bl U CTPYKTYpHBIE COCTABIISAIONINE CTalIel U OEIbIX YyT'YHOB.

Bnusinue tepmuueckoir oOpaOOTKM Ha MeXaHHWYECKHe CBOMCTBa craiuu. Puznyeckue
OCHOBBI XUMHUKO-TEPMUYECKOI 00pabOTKH.

[IBeTHBIE MeTaIBI U CIUIaBBl HA UX ocHOBe. O0IIas XapaKTepUCTHKA U KilacCU(pUKaLUs
CIUIaBOB.

OcHOBBI KOpPO3UHU METALIOB. [ [pUHIIUIIBI U METO/IBI 3aIIUTHI OT KOPPO3HHU.

XuMuueckass KoOpposus. OJeKTpoxumuueckas Koppo3uss. Kopposus weramioB B
YCIOBUSIX  TEXHOJOTHYECKMX Cpel XHMMHUYECKHX Mpous3BojAcTB. Koppo3moHHOCTOMKHE
METAJIIIMYECKHE MAaTEPUAIIBL.

Matepuaisl Ha OCHOBE BBICOKOMOJIEKYSPHBIX coeAMHEHUH. OCHOBHbBIE pa3HOBUIHOCTU
IIPOMBIIIIEHHBIX [TOJINMEPOB U IJIACTMAcCC.

Pe3unsl o0miero Ha3HaueHUs, CrielMaibHbIE PE3UHBI U 00JIACTH UX MPUMEHEHUS.

Jlakokpacounsie MaTepuaiisl (JIKM). OcHoBable Buasl JIKM. Kpacku, naku, rpyHTOBKa,
HIMAaTIeBKa.
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Kepamuueckue Marepuanbl. KOHCTpyKIMOHHAs, MHCTPYMEHTaJbHAas U TEXHUYECKAs
kepamuka. Heopranuueckoe crekio. Kmaccudukamuss cTexosnl MO Ha3HAYeHHIO W 00JIacTH
npumenenus. Cutamisl. ['padur. AcOect. CBoiicTBa U 00J1aCTH TPUMEHEHHUS.

Cma3ouHble Macia, IIaCTUYECKUE CMa3Ku, TBEPAbIE CMa304yHble MaTepHralibl. CMa304HO-
OXJIAXKJAIOLINE KUIKOCTH.

JlpeBecHble MaTepHallbl.

Komnosunmonnsie wmarepuansl (KM). OOmias xapakTepucTHKa KOMIO3HIIMOHHBIX
MarepuasioB.  [ucnepcHo-ynpouyennbie KM,  cnoucteie KM,  BosokHucteie KM.
Komno3unuoHnHele Marepuajibl Ha MeTaUIMYecKo M HeMmeramindecko ocHoBe. CAII
(crieyeHHBIE  AMIOMUHHUEBBIE TMOpOIIKK). Kepamuueckne KOMIO3UIIMOHHBIE —MAaTE€pUAIbI.
['nOpuiHbIE KOMIIO3ULIMOHHBIE MATEPHAIIBI.

DKOHOMHYECKH OOOCHOBAaHHBIA BBIOOp MaTEpHajoB AJii KOHKPETHBIX Leieil. Bribop
KOHCTPYKLIIMOHHBIX ~ MaTepuasioB Uit  00OpylOBaHHMS  HPOM3BOJICTB  XUMHUYECKOU
NPOMBIIUICHHOCTH, HePTEXUMUU UM  OHOTEXHOJOTMH.  OKOJOTHYECKHE, DJHEepro- u
pecypcocOeperaroue acreKkTbl MaTepUATIOBEICHHS U 3aIIUTHI METAJUIOB OT KOPPO3UH.

4 O0beM yueOHOi 11 CUUIIIMHBI

B 3ayeTHBIX B akanem.
Buzsl yaeOHOM paboThI €IMHULIAX Jacax
O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4e0HOMY IVIaHY 3,0 108
Kounrakrhas pa6ora (KP): 0,33 12,2
Jlexuunu (Jlek) 0,22 8
[IpakTuueckue 3ansatus (113) 0,11 4
CamocrositesbHas padora (CP): 2,56 92
Pedepar 0,56 20
CaMoCTOsITeIbHOE U3YUCHHE Pa3/ie]IOB TUCIUILINHEI 2,0 12
Bua KoHTpoJIs: 3a4eT / IK3aMeH 0,11 3auer (3,8)
B 3aueTHbIx B actp.
Bunasr yue6HOI paboThI CIMHUIIAX Jacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 3,0 81
KonraktHas pa6ora (KP): 0,33 9,15
Jlexruu (JIek) 0,22 6
[Tpaktuueckue 3ansatus (I113) 0,11 3
CamocronTesannas padora (CP): 2,56 69
Pedepar 0,56 15
CaMOCTOSITENIbHOE U3YUYEHHE Pa3/Ie€]I0B JUCIUILINHEI 2,0 54
Buj KOHTpoJIsI: 3a4eT / IK3aMeH 0,11 3ayver (2,85)

AHHOTaUUs padoyeil NPOrpaMMbl JUCUMUILIHHBI
«MoaeanpoBanne XMMHKO-TEXHOJIOTHYECKUX MPOLECCOB /1JIsl 0XPaHbI OKPY:KalouIeii

cpeabl ¥ PAlHOHAJILHOTO HCIOJIb30BAaHU NMPUPOIHBIX pecypcoBy» (51.B.06)

1 Heap AuCUMIUVIMHBI - TIONy4YeHHE CTYyACHTaMU-OakadaBpaMyd 3HAHMA B 001acTH
KOMITBIOTEPHOTO MOJICTTHPOBAHUS XUMHUKO-TEXHOJIOTHYECKUX IMPOIECCOB C TPHUMEHEHHUEM
COBPEMEHHBIX CHCTEM KOMITbIOTepHOW MaTematuku, B yactTHoctu MATLAB u VBA, a takxe
MPHOOpETEHNE WMH TPAKTHYSCKUX HABBIKOB Pa3paOOTKU JaHHBIX KOMIBIOTEPHBIX MOJIEICH C
OJIHOBPEMEHHBIM PEIICHHEM 3a/1a4 CTPYKTYPHOU U MapaMeTpUIecKOr UAeHTU(PUKAIIUH.

2 B pe3yabTare OCBOEHHMS JWCHHUILVIMHBI OOy4amommiicss 1m0 mporpamMme
0akaJlaBpHaTa J10JIKEH:

Obnadams crienyronumu podeccuananbHeiMu KommneTeHusamu (11K):

- CIIOCOOHOCTBIO YYacTBOBaTh B COBEPIICHCTBOBAHUHM TEXHOJOTMUYECKUX IPOIECCOB
C TO3WIUNA DHEPro- U pecypcocOepekeHHs, MUHUMHU3AIMKA BO3JICHCTBHUS Ha OKPYKAIOUTYIO
cpeny (IIK-2);
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- CIIOCOOHOCTBIO MPUMEHSATH COBPEMCHHBIC METO/IBI UCCIICIOBAHHS
TEXHOJOTMYECKUX TIPOLECCOB U MPUPOIHBIX CPEl, UCIOIB30BaTh KOMITBIOTEPHBIC CPE/ICTBA B
HayJYHO-HCCIe0BaTeNbekoi padote (ITK-14);

- CIOCOOHOCTHIO  IUIAHMPOBATh  JIKCIICPUMEHTAIbHBIC  HMCCIICAOBAHUS, MOJIydYaTb,
00pabaThIBaTh U aHATM3UPOBATH MONTydeHHBIE pe3yinbraThl ([1K-15);

- CIIOCOOHOCTHIO MOJICIIUPOBATh JHEPro-M pecypcocOeperaroiine Mpouecchl B
npombituiearoctr (I1K-16).

3name:
- METOJIbI TOCTPOCHHSI AMIUPHUYECKUX (BEPOATHOCTHO-CTATHCTUYCCKUX) U (PHU3UKO-
XUMUYECKHX (TEOPETUYECKHX) MOJCICH XHWMHUKO-TEXHOJIOTHYECKHUX IIPOIECCOB; METOIbI

UJACHTU(PUKAIIMA MaTEMaTHYeCKHMX OIMUCAHMN TEXHOJIOTMYECKUX IMPOIECCOB HA OCHOBE
SKCHEPUMEHTAIBHBIX JIAHHBIX; METOJbl ONTUMM3ALNUNA XUMHUKO-TEXHOJOIMUYECKUX IPOLIECCOB C
NPUMEHEHHEM SMITUPUYECKUX U/HITU PU3UKO-XUMUYECKHX MOJIETCH;

Ymemy:

- NPUMEHSATh U3BECTHBIE METOJIbl BBIYUCIUTEIBHOW MaTEeMaTHUKH U MaTeMaTUYECKOU
CTaTHCTUKH JUIsl PEIICHHUs KOHKPETHBIX 3a7ad pacyera, MOJACIHPOBAHUS, HICHTU(DUKALUU U
ONTUMM3ALMU [IPU HUCCIEIOBAHUU, NPOEKTUPOBAHUU U YIPABIECHUU MPOLIECCAMU XMMHUYECKOMN
TEXHOJIOTMHM, a TakX€ YMETb MHCIIOJb30BaTh B CBOEW NPAKTUYECKOM JESITEIbHOCTU JIs
JOCTUKEHUS 3TUX 11eJIell U3BECTHBIEC AKEThI MPUKIIAIHBIX IPOrPaMM.

Braoemy:

- METoJaMH MaTeMaTH4YeCKOM CTAaTUCTHKHU JUIsl OOpabOTKH pe3yJbTaTOB aKTUBHBIX U
MACCUBHBIX IKCIIEPUMEHTOB, a TAK)KE€ METO/IaMU BBIYUCIUTEIHHON MaTeMaTHKU JIJIS Pa3paboTKH
U peain3alliy Ha KOMIIbIOTEpax aJIrOPUTMOB MOJEIMPOBAHUS, UIAEHTU(UKALNN U ONTUMHU3ALUN
XUMHUKO-TEXHOJIOTHUECKHUX MTPOLIECCOB.

3 Kparkoe coaepixanne THCHUINIMHBI:

3.1. OcHOBHBIE NPUHLMIBI KOMIIBIOTEPHOTO MOJEIUPOBAHUS XUMHUKO-TEXHOJIOTUYECKUX
nporeccoB (XTII). MaremaTuueckue SMIUPUYECKHE U MaTeMaTHYeCKue (U3UKO-XUMUUYECKUE
MOJEIM M KOMIBIOTEPHOE MOJEIMpPOBaHHUE. J[eTEpMUHHUpPOBAHHBIE U  BEPOATHOCTHBIE
MareMarnyeckue mojaenu. [I[puMeHeHre MeTo10I0Ty CUCTEMHOTO aHaIN3a JUIsl pelIeHus 3a1a4
MojaenupoBaHusa. lIpuMeHeHHe TpUHIUIA «UEPHOTO SIIMKa» MpH  MaTEeMaTUYECKOM
MOJIETUPOBAaHUHU. ABTOMaTU3UPOBAHHbBIE CUCTEMBI NMPUKIAAHON HHPopMaTUKuU. Mepapxudeckas
CTPYKTypa XHMHYECKMX IPOMU3BOJICTB M HX MareMaTH4ecKux wmojenei. I[IpumeHeHune
KOMIIBIOTEPHBIX MOJeJIed XUMHYECKHX IPOLIECCOB JJsi aHaliu3a, ONTUMU3ALMU U CHUHTE3a
XUMHUKO-TEXHOJIOTHYECKUX cHucTeM. OCHOBHBIE NPHEMBI MAaTEMAaTHYECKOIO MOJEIUPOBAHUA:
AMIUPUYECKUHN, CTPYKTYPHBIA ((PU3UKO-XUMHUYECKUI) U KOMOWHHUPOBAHHBIN (TEOPETUUECKHUIN).
[TocTpoeHne cTaTHYECKUX U TUHAMUYECKMX Mojeneil. Pemenue mpsameix 3agad. [IpoekTHbIl 1
MOBEPOYHBIN (OIIEHOYHBIN) pacueT mporeccoB. Permenue oOpaTHbix 3anad. [lapamerpudeckas u
CTPYKTypHasi HJIEHTU(UKALUA MaTeMaTUYeCKUX MoJielei. YCTaHOBJICHHE aJIeKBaTHOCTH
MaremaTuyeckux  mogzeneid. Crpareruss MNPOBEACHUS  PACUYETHBIX  UCCICIOBAHUN U
KOMIIBIOTEPHOI'0 MOJIEJIMPOBAHUS PEAIbHBIX ITPOLIECCOB.

3.2 IloctpoeHne SMIUPUUYECKUX MOJIEIICH:

@opMynHpoBKa 3a7auM ANMPOKCUMALMM JAHHBIX JJI OMHCAHUSl 3KCIEPUMEHTATbHBIX
3aBUCUMOCTEN M TIOJIYy4EHHMs] OSMIIMPUYECKMX MOJENEH MpoueccoB. Buael Kpurepues
anmnpokcuManuu. Kpurepuii  MeTona  HaMMEHBIIHMX KBazpaToB. PemeHune 3amaumn
alIpOKCUMAllMKA Ul HEJIMHEWHBIX M JIMHEWHBIX [0 IapameTpaMm Mojenei. Marpuunas
dbopMynUpoOBKa 3a7a4d aNMpPOKCUMAIMHA. AHAJIUTUYECKUH U aNTOPUTMUYECKHH TOIXOIBI IS
pelleHuss 3aJaud annpoKCHMallMu JJIs JIMHEHHBIX U JIMHEapU30BaHHBIX MOJENed MEeTOoA0M
HAaMMEHBIIIUX KBaJIPaTOB.

3aKOH HOpPMAaJbHOTO paclpeieNieHuss s BEKTOPHBIX CIy4YalHBIX  BEJIMYMHBI H
ONpPEACIEHNE MX YHUCIIOBBIX XAapaKTEPUCTHK. MareMaTH4ecKoe OKHIAHUE M JUCIEPCHs NI
BEKTOPHBIX CIyYallHBIX BEJIMYMH. J(MCHIEPCHOHHBIA M KOPPENALMOHHBIM aHanu3. IloHsaTus
JUCIIEPCUU  BOCHPOM3BOAMMOCTM U aJEKBATHOCTH, a TaKKe OCTaTOYHOW JUCHEPCHH.
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Omnpenenenue BBHIOOPOUHBIX KOA(PPHUIMEHTOB KOPPEIALUU U KOAPPHUIMEHTAa MHOKECTBEHHOH
koppermsanur. CTaTUCTUYECKUA TIOAXOA K ONPEACNCHUIO OIMMOOK ¥ TOTPEHTHOCTeH B
HKCIEPUMEHTAIBHBIX TOYKaX U3MEPEHHH.

PerpeccroHHbIl U KOPPETALMOHHBIN aHAIU3 ISl IOCTPOEHUSI SMIUPUUYECKUX MOJEIEH
HAa OCHOBE JaHHBIX IMACCUBHOTO 3KcrmepuMeHTa. [loHsATHS (QyHKUMHM OTKIMKA U (HaKTOPOB.
OcHOBHBIE JTONYUIEHUS] PErPECCMOHHOIO M KOPPESILUMOHHOrO aHanu3a. Kpurepuu npoBepku
OJIHOPOAHOCTH Jucrnepcuii. BblOop BuIa ypaBHEHHH perpeccud, a TakXkKe OIpeesieHue
KOO(QHUIMEHTOB perpeccud M HUX 3HAYUMOCTH C HCIOJIb30BaHMEM KputTepusi CTbIOJEHTA.
[Ipouenypa  HCKIIOUEHUS  HE3HAYMMbIX  KoddduumentoB  perpeccuu.  OmpezneneHue
aJIeKBaTHOCTU PETPECCUOHHBIX MOJIENIEN ¢ MOMOILBIO Kputepus duiepa.

OcHOBHBIE MOJIOKEHUSI TEOPUU TUTAHUPOBAHUSI SKCIIEPUMEHTOB (1): monHbIN (aKkTOpHBIA
skcriepuMmenT ([IPD) m obpaborka ero pe3ynbTaroB. ONTHUMAlbHBIE CBOWCTBA MATPHIIBI
IUTAHUPOBAHUS U CBOMCTBO oOpToroHanpHOCcTU. OrmpeneneHue Kod(h(UIHMEHTOB MojeieH, Hux
3HAUMMOCTH U TpPOBEPKa aJ€KBaTHOCTH ypaBHeHUs perpeccuu. CBOMCTBO poTaTabeabHOCTU
MOJIHOTO (PAKTOPHOTO IKCIIEPUMEHTA.

OcHOBHbBIE TIOJNIOKEHHSI TEOpUH IIaHUpoBaHUS dSkcriepuMmeHTOB (II): opToronanbHbIM
HeHTpadbHbI KoMno3unuoHHbN miaH (OLIKIT) skcnepumenToB 1 00paboTKa ero pe3yabTaToB.
ObecnieueHre OpTOrOHAIbHOCTH MaTPULbl IUTAHUPOBAHUSI U ONPEJEIIEHUE BEJIMYMHBI 3BE€3/IHOTO
wieya. OmnpeneneHue Kod((UIMEHTOB MOJAENTH, WX 3HAUMMOCTH U OIEHKa aJIeKBaTHOCTH
ypaBHEHHUs perpeccuu. PacueTHoe BbIYMCIIEHHE KOOPAMHAT TOUKH ONTUMYMa (3KCTpEMyMa).

OntuMuzanus 3KCIEPUMEHTANbHBIX HCCIEAOBAaHUM € INpPUMEHEHHEM MeTona bokca-
Bunbcona. OcHOBHbIE TOAXOAbl K ONTHUMU3ALMHM SKCIEPUMEHTAIBHBIX HCCIEAOBAHUM.
DKCIEPUMEHTAIbHO-CTATUCTUUECKUIT MeTof. (CTpaTeruss OBHKEHHUS K ONTHUMYMY LIEJIE€BOM
¢ynkunn (QyHKIMHM — OTKJIMKA) TPATUCHTHBIM METOAOM. KpHUTepuH JOCTHKEHHS <IIOYTH
CTaIlIOHAPHON 00JacTU» U METOJIbl YTOYHEHHS MOJO0XKEHHUS ONTUMAIBHON TOUYKU B (PaKTOPHOM
IIPOCTPAHCTBE.

3.3. IlocTpoeHne GU3NKO-XMMUUYECKUX MOJIeNeil:

Ortanbl MaTeMaTH4ecKoro MojenupoBaHus. DOpMylHpOBKa THUIIOTE3, IOCTPOEHUE
MaTeMaTHYECKOro OMHMCaHus, pa3paboTKa MOJICIUPYIOIIET0 AIrOPUTMA, IIPOBEPKA a/IeKBATHOCTH
MOJIEIM W WJEHTU(UKALUsi HX [apaMeTpOB, pacueTHbIE MCCIEAOBAaHUSA (BBIYMCIUTEIbHBIN
HKCIIEPUMEHT).

CocraBieHre CUCTEM ypaBHEHUN MaTeMaTH4YeCKOro OMMCAHMS MPOLIECCOB U pa3padoTka
(BbIOOpP)  aNTOPUTMOB UX pelieHusd. bIouHBI NPUHLMI MOCTPOEHMSI CTPYKTYPHBIX
MareMathueckux Mmoenen. O00O0IeHHOe ONMUCaHue IBMIKEHUS MOTOKOB (a3 B ammaparax ¢
NOMOULIBI0  TUAPOAVWHAMHYECKUX  MOJENEH,  YYUTHIBAIOUIMX  COCPENOTOUYEHHBIE U
pacnpenelieHHble MCTOYHUKM BEIIeCTBA M JHEpPruu (TersioTel). JlokanbHbIE MHTEHCUBHOCTU
UCTOYHHUKOB BEILIECTBA M TEMJOThl B IOTOKaX, COOTBETCTBYIOIIME pa3IMYHBIM (PU3HKO-
XUMHUYECKHX mpoieccaM. OCHOBHbIE THUIIBI ypaBHEHUIN MaTeMaTHYECKOTO OMHCAHMSI XUMHUKO-
TEXHOJIOTUYECKHUX MPOIECCOB — KOHEYHbIE, OOBIKHOBEHHbIE AH(QepeHnnanbHble |
muddepeHIManbHbIe YpaBHEHUS B YACTHBIX TPOU3BOIHBIX.

MaremaTnueckoe MOJEIMPOBAHUE CTALMOHAPHBIX W JUHAMHYECKHX PEKHUMOB
TUIPABIMYECKUX MPOILIECCOB B TPYOOIIPOBOJHBIX CHCTEMAaX, Ii100aIbHbIe U JeKOMIIO3UIIMOHHBIE
METOJbl PELICHHUs] CHCTEM HEIMHEWHBIX YPAaBHEHMI, a TaKKe SBHBIE U HESBHBIE METOAbI
YHUCIIEHHOTO PEIIeHUs CUCTeM OOBIKHOBEHHBIX MU depeHInanbHbIX ypaBHeHH. CocTaBieHue
YpaBHEHMI MaTeMaTH4eCKOro omucaHus mnpouecca. [ToctpoeHne MH(OPMAIIMOHHBIX MAaTpPHIL
MaTeMaTUYeCKUX Mojeneil ayis BblOOpa OOLIEro ajaroputMa pelieHdus — MOENHPYIOLIEro
anropuTMa.  Peanuszanms — adropuTMOB — pPELICHHST  HEMMHEMHBIX M OOBIKHOBEHHBIX
muddepeHIManbHBIX ypaBHeHHH. Onucanue cranuoHapHbIX pexumoB XTIl ¢ mpumeHnenunem
CUCTEM JIMHEHHBIX W HEIMHEWHBIX YpaBHEHMH. lTepallMOHHBIE aNrOPUTMBI PELICHUS.
[Ipumenenne MeTO0B MPOCTHIX WTepanuii u HeioToHa-Padcona nnst momydeHus perieHusl.
[Ipobnema cXOOUMOCTH Mpolecca pemeHus. J[eKOMIO3UIIMOHHBIA METOJ PEIICHUS CIIOKHBIX
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CHUCTEM KOHEUHBIX ypaBHeHMU. [locTpoeHne HH-(QOpPMAIIMOHHON MAaTpUIBl IS BBIOOpa
ONTUMAJILHOTO JIFOPUTMA pelleHus 3aaa4u. [IoHATHE KEeCTKOCTH cucTeM AudQepeHraIbHbIX
YpaBHEHUU W KPUTEPUU SKECTKOCTH. SIBHBIC (OBICTpHIC) W HESIBHBIC (MEIJICHHBIC) METOMIbBI
pemeHusi. Metosl niepBoro (MeTo Dusepa), BToporo ( MoauduImpoBaHHBIE METOBI DUjepa)
u yerBepToro nopsnaka ( Meroq Pynre-Kyrra). OnieHka TOYHOCTH METOJIOB — OIIMOOK yCEUeHHUsI.
[lepexopnble omMOKM M OMMOKM  OKPYIJIEHHS [P YUCIEHHOM  MHTETPUPOBAHUU
muddepeHManbHbpIX  ypaBHeHHH. CrocoObl oOecreyeHus CXOAMMOCTH PEHICHUS 3aJayH.
[IpuMeHeHHe HESBHBIX METOJOB JUIsl PpELICHUs KECTKUX cucTeM anddepeHnnanbHbIX
ypaBHeHUH. Onpenenenus mara UHTErpupoBaHus UTEpallMOHHBIM MeToioM. MeTtonoB Kpanka-
Hukonbcona (METOT Tpamneruii).

MaremaTnueckoe MOJEIMPOBAaHUE CTALlMOHAPHBIX PEKMMOB IIPOLIECCOB TEILIONEPEIAYN
B IJJACTUHYATBIX W 3MEEBHKOBBIX TEIUIOOOMEHHHMKAX. MaremaTHuueckoe OMCaHue MpOLecCcoB €
OpUMEHEHHEM MoOJIeNIell HACaJbHOrO CMEIIeHHs M BBITeCHeHWsA. Bbpibop u rpaduyeckoe
IIPEJICTAaBICHUE AJITOPUTMOB pelleHus. l[puMeHeHne CTaHIapTHBIX METOJOB BBIYMCIUTEIBHON
MaTeMaTHUKH JJIsl PELIEHUs 3a1a4.

MaremaTnueckoe MOJIEIMPOBAHUE CTALMOHAPHBIX PEKUMOB IIPOLIECCOB TEILUIONEPEIAUYH
B IPSIMOTOYHBIX M MPOTUBOTOYHBIX TPyOUAThIX TEIJIOOOMEHHUKOB, pelieHue 3agauun Komm u
KpaeBoOH 3a/1a4M [IPU HHTETPUPOBAHUH CUCTEM OOBIKHOBEHHBIX TU(HEpEeHIINATbHBIX YPaBHEHUH.
MaremaTnueckoe OIMCaHUE IPOLECCOB C NPUMEHEHUEM MOJIENEed HJCAIbHOIO BBITECHEHUS.
Pemenne 3anaun Komm u kpaesoil 3amaun. IIpencraBneHne aaropuTMOB BBIUMCIEHHH B BHUJIE
MH(POPMALIMOHHON MaTPHIIBI CUCTEMbl ypaBHEHHH MaTEMaTHYeCKOTO OMHCAaHUS U OJOK-CXeM
pacuetoB. Maremartudyeckoe omnucanue XTII ¢ npuMeHeHHEeM cHCTeM OOBIKHOBEHHBIX
muddepeHraIbHbpIX ypaBHeHUH. Onmcanne 0OBEKTOB C paCIpeleICHHBIMH B NPOCTPAHCTBE
napaMmerpamyu. GOpMyJIMpOBKAa HAYAJIBHBIX M KPAaeBBIX YCIOBUH 3ajad pelieHus. YnciaeHHbIN
anroput™m l-ro mopsaka s pemeHus 3agaun Komm. Meton «@pucTpenkm» i peuieHus
KpaeBOH 3a/1auu.

MaremaTnueckoe MOJEIUPOBAHUE CTAIlMOHAPHBIX PEKHMOB IPOIECCOB B PEAKTOpax C
Memankoid. OnucaHue MHUKPOKMHETHYECKMX 3aKOHOMEPHOCTEH IPOTEKaHMsI MPOU3BOJIBHBIX
CIIOKHBIX XMMHMYECKUX peakuMi B KUAKOW (a3e i MHOTOKOMIOHEHTHBIX CHCTEM.
OnpeneneHne KIIOYEBBIX KOMIIOHEHTOB CJIIOJKHBIX XHMHUYECKHMX PEAKUUH ¢ IPUMEHEHUEM
METOJIOB JINHEWHOM anreOphl - paHrOB MAaTPUIL CTEXUOMETPUUYECKUX KO3 UIIMEHTOB pEaKIUH.
MaremaTnueckoe ONMMCAHHE PEaKTOPHOTO Ipolecca ¢ pyOamikol Ui MPOM3BOJBHONH CXEMbI
NPOTEKaHUs XMUMHUYECKON peakuuu. BpiOop anropuTMoB pemieHus 3afadyd ¢ MPUMEHEHUEM
UHPOPMALIMOHHOM  MaTpHIlbl  CHCTEMbl  YpaBHEHMH  MaTeMaTHYeCKOro ONHUCAHUA U
IIPEJICTaBICHUSI aJITOPUTMA PELIECHHS C TOMOIIBIO OJIOK-CXEMBbI pacyeTa Mpoliecca.

Marematnueckoe MOJAEINPOBAaHNE HECTALIMOHAPHBIX PEKUMOB IIPOLIECCOB B PEAKTOPAX C
MEIIAKoW. MareMarnueckas T[OCTaHOBKA 3aJadyd Uil  PEaKklud C  IPOU3BOJIBHOU
crexuomeTpuueckon cxemoil. dopmynupoBka 3amaun Komm — 3amaun ¢ HavaabHBIMU
ycinoBusiMU. Pa3sHOCTHOE TpeNCTaBI€HHE CHCTEMbl OOBIKHOBEHHBIX U depeHInaibHbIX
ypaBHeHuid. IlocTpoeHne WHPOPMALMOHHOM MaTpUIBl Ui BbIOOpa aaropuTMa perieHHs.
['padmyeckoe mpencTaBieHe aJropuT™Ma peleHus B Buje 0JI0K-CXeMbl pacyeTa.

MareMaTHuecKoe MOJETUPOBAaHUE CTAIMOHAPHBIX PEKUMOB B TPYOUaTBIX PEaKTOpax C
MPSIMOTOYHBIM M NMPOTUBOTOYHBIM JBHKEHHEM TEIJIOHOCUTeNelH. MaTteMaTuyeckasi MOCTaHOBKA
3a/1a4M JJIs pEaKUU ¢ KOHKPETHOM CTEXHOMETpUYecKor cxemoi. @opMynupoBka 3agaun Komm
— 33/1a4yd C HayaJbHBIMU YCIIOBUSIMH M KpaeBOW 3ajjaud — 3aJjaud C KPaeBbIMU YCJIOBHSIMH.
Pa3HocTHOEe TmpencTaBleHHME CUCTEM OOBIKHOBEHHBIX UG (dEepeHIHaTbHbIX  YpaBHEHHI.
[Toctpoenne uHGOPMALMOHHBIX MaTpHIl JUIsl BbIOOpa aNropuTMOB pemieHus. ['paduueckoe
IpeJCTaBICHNE AITOPUTMOB pEIICHHsI B BUJIE OJIOK-CXEMBbI pacyera.

Marematruueckoe MOJEINPOBAaHHE HECTAIMOHAPHBIX PEXUMOB MPOIIECCOB B TPYOUATHIX
peaKkTopax U YMCICHHbIE ITOPUTMbI TUCKPETU3ALNH [T pellieHHsI cucTeM AudQepeHranbHbIX
YPaBHEHHI C YaCTHBIMH NPOM3BOAHBIMH. MareMaTHdecKas MOCTaHOBKA 3aa4M Ul PEAaKIMH C
KOHKPETHOU CTEXHOMETPUUYECKOU cXxeMou. POpMynMpOBKa HAYaJIbHBIX U IPAHUYHBIX YCIOBUMU.
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HuddepeHumanbaple  ypaBHEHHS B YaCTHBIX — HPOM3BOAHBIX -  BIUIMITHYECKOTO,
napaboJIMYecKoro ¥ TUNepOOIMYECKOrOo  THUMOB.  ANTOpPUTMBI  pEIIEHUs  ypaBHEHUH
napabonuyeckoro Tuma. MaTtemaruueckas  MOJENb ~ XMMHYECKOrO  IpEBpallleHus B
U30TEPMHUECKUX YCIIOBHSX JJIs1 HECTALMOHAPHOIO Ipoliecca B TpyOUaThIX ammaparax ¢ yueToM
IPOJIOJIBHOTO TEPEMEIIMBAaHUS W C MPUMEHEHHEM OJHONapaMeTpUuecKoil auddy3noHHOH
MOJIENIN JAJIs1 ONIUCAHUS TMIPOANHAMHUYECKOW OOCTAHOBKM B PEAKLIMOHHOM IOTOKE. AJITOPUTMBI
pelieHuss B BHUJE CHUCTEM  HEJIMHEHWHBIX  ypaBHEHMH, a Takke OOBIKHOBEHHBIX
T depeHaIbHbIX YPaBHEHUH IEPBOTO U BTOPOT'O MOPSIKOB.

Maremarnueckoe MOJEIUPOBAHUE CTALMOHAPHBIX PEKMMOB IIPOLIECCOB HENPEPBHIBHOM
MHOI'OKOMIIOHEHTHOM pekTUUKanuu U abcopOuuu. MaTeMmaTHueckoe ONHMCaHMEe Ipolecca
MHOTOKOMIIOHEHTHOM peKTU(UKAIMK B TapenbyaToil KosoHHe. MojenupoBanue ¢a3oBoro
paBHOBECHS U IIPOLIECCa MACCONEPENaul Ha TapeaKax B MHOIOKOMIIOHEHTHBIX CUCTEMAxX. YUeT
TEIUIOBBIX OallaHCOB Ha Tapelikax NpU MOJAEIHPOBAHMM TIpolecca B PEKTH(PHUKALMOHHOM
KOJIOHHE. JIeKOMITO3MIIMOHHBIN aJIrOpUTM pacyera Ipolecca peKTHU(PUKALUU B KOJIOHHOM
ammapare. MaTeMaTH4ecKoe OINMCaHWe Tpolecca MHOTOKOMIIOHEHTHOH abcopOumm B
HAacaJlo4HOM KOJIOHHE. MozenupoBaHue Ipolecca MHOIOKOMIIOHEHTHOM Maccollepefadu B
CEeKIMAX HACaJOYHOM KOJIOHHBL. AJITOPUTM pELICHHs KpaeBOM 3aadd I MOJEIMPOBAHUS
nporiecca abcopOLUHU B HACaI0UHON KOJIOHHE.

3.4. OcHOBBI ONTUMH3ALUH XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB:

Pemenne 3amau  onTMMM3anMM € TEPMOAMHAMHUYECKHMMH, TEXHOJIOTMYECKUMH,
YKOHOMUYECKUMH, TEXHUKO-D)KOHOMUYECKAMH U SKOJIOTUYECKUMU KPUTEPHUSIMHU ONITUMAIBHOCTH.
Ontumansuble pecypcocOeperatone XTII. BbiGop kpuTepueB ONTUMalbHOCTH (LIEJIEBBIX
¢yHknuii). PopMynupoBKa MHOTOKPUTEPHAIbHOM 3amaun onTuMu3anuu. OcoOEHHOCTH
pelieHuss  ONTHUMM3aUMOHHBIX 3amad XTIl mnpum  Hanuumm  HECKOJNBKMX  KPUTEPUEB
ONTUMAIILHOCTH, OBPKHOM XapaKTepe 1eIeBOH (HYHKIMK U HAJTMYUH OTpaHUYEHHH 1-ro U 2-ro
poza.

ANTOpUTMBI OAHOMEPHOW M MHOTOMEPHOM ONTHUMHU3AaLMU. MeToabl CKaHUpPOBaHUS,
JOKAJHM3alMU 3KCTpEMyMa, 30JI0TOro cedeHus U uucen PuboHauum B cilydae OJHOMEPHOM
ONTUMU3AIMHU. MeTO bl MHOTOMEPHOM ONTHUMU3ALMK HYJIEBOTO, IEPBOTO U BTOPOIO MOPSIKOB.
CuMIIeKcHbIe, CllydaliHble W TpaJUEHTHBIE METOAbl MHOTOMEPHOM onTuMH3auuu. Meton
mrpadHbIX QYHKIUH.

3.5. 3aknroueHue:

IIpumenenne xomneroTepHbIX Moxened XTIl mpu NpPOEKTUPOBAaHMM XHMHUYECKHX
npous3BojacTB — B CAIIP. 3anaun cucrem aBromarusupoBaHHoro npoektupoBanus (CAIIP) u
CTPYKTypa CHCTEM KOMIBIOTEPHOI'O NpOeKTHpoBaHusA. MHpopManmoHHOE M MaTeMaTUYecKOe
obecnieuenne CAIIP. ABTOMaTH3MpOBaHHOE MPOEKTUPOBAHHUE C MPUMEHEHUEM KOMITBIOTEPHBIX
monenen XTI

IIpumenenne kommbroTepHbIx Moxened XTIl mpu ympaBileHMM TEXHOJIOIMYECKUMU
npoueccamun — B ACVYTII. Kommnbiotrepnoe moaenupoBanue XTIl B pexume peasbHOro
BpeMeHU. CHCTeMbl MPSIMOTo HUGPOBOro (KOMIBIOTEPHOIO) YIPaBJIEHUS TEXHOJIOTHYECKUMHU
MPOIIECCAMMU. OcobenHoctu peanuzanuu KOMITBFOTEPHBIX MoJienen XTII B
aBTOMATH3UPOBAHHBIX CHCTEMAaxX YIpaBieHHs TexHonornueckumu npoueccamu (ACYTII).

4  O0beM y4ueOHOI TN CIUNITHHBI

B 3aueTHBIX B akanem.
Bunbt yueOHO paboThI eTMHUIIAX qacax
OO0mas TpyA0eMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
KonraktHas pa6ora (KP): 0,33 12,2
Jlexmm (Jlek) 0,22 8
Jlaboparopusbie 3ausTus (J1ab) 0,11 4
CamocrtositesbHas padora (CP) 2,56 92
Buja koHTpoOJISi: 3aUeT/3K3aMeH 0,11 3a4er ¢
oneHkoii (3,8)
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B 3aueTHbIx B actponom.
Bunbr yueOHOM paboThI e IMHHIAX qacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 3,0 81
KonraktHas pa6ora (KP): 0,33 9,15
Jlexiuu (JIek) 0,22 6
Jlaboparopusbie 3ausTus (J1ab) 0,11 3
CamocrosiTeibHasi pa6ora (CP) 2,56 69
Buja koHTpoJsi: 3aueT/3K3aMeH 0,11 3a4eT ¢
OLICHKOH
(2,85)

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
Opranuyveckasi XuMuUsi ¥ MP0oGJieMbI OXPaHbI OKpY:Kaouieii cpensi» (51.B.07)

1 Heap AUCHUIUIMHBI — IPUOOPETEHUE CTYIEHTAMHU 3HAHUN O CTPOEHUHU OPraHUYECKUX
COCJMHEHUHN, OCHOBHBIX XUMMYECKMX CBOWCTBaX pa3JIMYHBIX KJIACCOB OPraHUYECKHUX
COEIMHEHUI U METO/1aX UX MOJYyYEHHs], KaK IPOMBILUICHHBIX, TaK U JJA0OPaTOPHbIX.

2 B pe3yJjbrare H3y4eHHs TUCHUILIUHBI CTYIEHT JH0JIKEeH:

Obaaoams crnegyromumu npodeccuonanbHbiMu KommeTeHusMu (I1K):

- CIOCOOHOCTBIO OCYIIECTBIIATh TEXHOJOTHYECKHI TPOIECC B COOTBETCTBUU C
pEerJiaMeHTOM M HCITOJIb30BaTh TEXHUYECKUE CPEICTBA JJII M3MEPCHHSI OCHOBHBIX MapaMeTPOB
TEXHOJIOTUYECKOT0 MPOIecca, CBOUCTB ChIpbst U npoaykimu (ITK-1);

-  TOTOBHOCTBIO HW3y4aTh HAyYHO-TEXHUYECKYI0 WH(POpMAIHUIO, aHAIM3HPOBATH
OTEUYECTBEHHBIH U 3apyOe:KHBIH OMBIT O TemaTrke uccnenoBannii (IIK-13)

- CIIOCOOHOCTHIO  IJJAHMPOBATh  JKCIEPUMEHTAJIbHbIE  HCCIEOBaHUS, I0JIYy4aTh,
00pabatbiBaTh ¥ aHATU3UPOBATh MOMy4YeHHbIe pe3yiabrarhl (ITK-15).

3uams:

— TEOPETUYECKHUE OCHOBBI CTPOCHHUS U CBOWCTB PA3JIUYHBIX KIIACCOB OPTraHUYECKHX
COCIUHCHMUIA,

— CIOCOOBI TIONYyYEHUSI M XMMHUYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB OpPraHMYECKHX
COCIUHCHMIA,

— OCHOBHBIE MEXaHU3MBI TPOTEKAHUS OPTaHUYECKUX PEaKIIHii;

Ymemo:

— MPUMEHSATH TEOPETUICCKHUE 3HAHUS ISl CHHTE3a OPTaHMYECKUX COCAMHECHUN Pa3ITUMIHBIX
KJIACCOB;

— aHAJIM3UPOBATh U MPEJICKA3bIBATh PEAKIMOHHBIC CBOMCTBA OPTAHUYCSCKUX COCTMHCHU;

— COCTaBJISTh CXEMBI CHHTE3a OPTaHHMUECKUX COSAMHEHUI, 3a]JAaHHOTO CTPOSHHUS;

Braoemy:

— OCHOBaMH HOMEHKJIATYPhI U KJIAaCCH(PUKAIIUU OPTaHUIECKUX COeTMHEHUH,

— OCHOBHBIMH T€OPETUYCCKHMH MPEICTABICHUSIMHI B OPraHNICCKON XUMHUH,

— HaBBIKAMH 00OCHOBAHUS PAlMOHAIBHBIX CIIOCOOOB MOMYUEHUSI OPTAHUYECKUX BEIIIECTB.

3 Kpatkoe conep:kanue TUCHUTITHHBI

["anoreHONpPOU3BOIHEIE. Knaccudukarus. Howmenkmarypa. Anxui- "
AJUTWITAIOTeHUABL. apoMaTiaeckue  rajmoreHuasl.  M3omepusi.  Homenkmarypa. CmocoOsl
nonyueHusi. [IpocTpaHCTBEHHOE M AJIEKTpOHHOe cTpoeHue. Dusnueckue cBoiicTBa. Peaknuu
HYKJICOPMIHHOTO 3amelieHuss W oTiieruieHus. [lonarne HyKIeopMIbHOCTM W OCHOBHOCTH
peareHToB. AMOUICHTHBIE HYKIEO(DUITbHBIE PEareHTHI.

Meramiopranudyeckue  COeQUHEHUsA. Tumbl  CBSi3éM B 3JIEMEHTOPraHUYECKHX
coequHeHUsX. CriocoObl TONMyYeHUs JTUTH- W MarHUHOPTraHWYECKUX COeIuHEeHui. Peaxius
['punbspa, Mexanusm. Peakiuu ¢ kapOOHUIBHBIMU COESIMHEHHUSIMH.
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Cruptel. @enonel. Ilpocteie 3¢dupbl. DOmnokcucOeAMHEHUS. AJBICTUIBI, KETOHBI.
KapOoHoBBIe KHUCIOTHI U MX MPOU3BOJHBIE. B KaxaoM Kiacce paccMaTpUBAIOTCS CIEAYIOLINE
paszienbl: W30MEpHs, HOMEHKIATypa, (U3MYecKHe W XHMHUYECKHE CBOMCTBAa. MexXaHH3MBbI
peaKIui.

KapOoHoBble KHCIOTHI M HX (YHKIMOHAIbHBIE NPOM3BOAHBIE. B Kaxmom kiacce
paccMaTpUBaIOTCS CIEAYIOLIUE Pa3/Iesibl: U30MEPHs, HOMEHKIIATypa, GU3NYECKUE U XUMHUECKHe
CBOWCTBA, CIOCOOBI TMOJIydYeHHUs. MexXaHu3Mbl peakuui. «3el€Hble CHHTE3BI»-TIPHUMEPHI
SKOJIOTUYHBIX CUHTE30B.

Manonossiit 3¢up. Ilomyuenne. Crpoerne, CH-KucnotrHocts. Peaknum koHIeHcaluu
MaJIOHOBOTO 3(Mipa U MAJIOHOBOM KHCIIOTHI C albJerujaMu. AMHUHOKHCIOTHL. JlukapOOHOBbIE
KHCJIOTBHI.

A3oTcoaepkale COCIUHEHHUS. Hutpocoenuuenuss. Amunbl. B Kaxaom kiacce
paccMaTpUBAIOTCS CIEAYIOIINE Pa3/ieibl: H30MEPHsl, HOMEHKIATYpPa, (GU3NYECKUE U XUMUYECKHE
CBOMCTBA, CITOCOOBI MOJy4YeHHS. MeXaHU3MbI peaKIui.

A3a- 1 1Ma30coeIMHEHUS

[lonyyenue AMa30COENMHEHUI peakuued Jua30TUPOBAHUSA: YCJIOBUS IPOBEACHUS
peakuuu u MexaHusM. Dusmyeckue cBoicTBa. XuMHUYecKne cBoWcrBa. llonmydenue u
IIPUMEHEHUE a30COECITUHEHUM.

4 O0beM yueOHOI TUCHHIIIUHBI

B 3aueTHBIX B akagewm.
Bunasr yue6HOM paboThI eIMHHIAX yacax
Oo0mas TPyA0eMKOCTh TUCIHHUIIJIMHBI M0 Y4eOHOMY MJIAHY 5,0 180
KonrakTHas pa6ora (KP): 0,57 20,4
Jlexruu (JIek) 0,33 12
[Tpaktnueckue 3ansatus (I113) 0,22 8
CamocrositesibHas padora (CP) 4,19 151
Buja konTpossi: 3aueT/3K3aMeH 0,24 IK3aMeH
(8,6)
B 3auerHbIX B actponom.
Bunasr yue6HOM paboThI e IMHHUIAX yacax
O0mas TpPyA0EMKOCTh JMCIHHILIHHBI 10 Y4eOHOMY IIAHY 5,0 135
KonTaktHas paoora (KP): 0,57 15,3
Jlexmm (Jlek) 0,33 9
[Tpaktnyeckue 3anstus (I13) 0,22 6
CamocrositenbHas padora (CP) 4,19 113,25
Buja xonTpossi: 3aueT/3K3aMeH 0,24 IK3aMeH
(6,45)

AHHOTanuA padoyeil NPOrpaMmMbl AU CHUNIHMHBI
«JlaGopaTopHbIii TPaKTHKYM 10 opranuyeckoii xumum» (51.B.08)

1 Henap aucuMnaMHbl — OPUOOpPETEHHE CTYAEHTaMHU OCHOBHBIX HaBBIKOB CHHTE3a
OpPraHMYECKUX BEILECTB.

2 B pe3yabrare u3ydYeHMs AMCUMILVIMHBI oOOy4yawuuiics MmO mnporpamme
0akajaBpuaTa q0JIKEH:

Obnadams crnenyronumu npodeccuonanbapiMU KoMrneTeHusMu (I1K):

- CIIOCOOHOCTBIO OCYIIECTBJIATH TEXHOJOTMYECKUH TMpOIlecC B COOTBETCTBUU C
pEerjJaMeHToOM M MCIOJIb30BaTh TEXHUYECKHE CPENICTBA JJIsi U3MEPEHHS OCHOBHBIX MapaMETPOB
TEXHOJOTUYECKOT0 TPOoLecca, CBOUCTB ChIpbs U npoaykimu (I1K-1);

- CHOCOOHOCTBIO CIEAWTh 32 BBINOJIHEHUEM TMpaBWJI TEXHUKH O€30MacHOCTH,
NPOM3BOJICTBEHHON CaHUTapUH, IMOKAapHOM OE30MacHOCTH M HOPM OXpaHbl TpyAa Ha
npeanpustusx (ITK-6);
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- TOTOBHOCTBIO HM3y4aTh HAyYHO-TEXHHUYECKYI0 HH(OpPMAIMIO, aHATU3UPOBATH
OTEYECTBEHHBIN M 3apyOEIKHBIN OIBIT 10 TeMaTuke uccieaoanuii (ITK-13)

- CHOCOOHOCTBIO IJIAHUPOBAaThb 3KCIEPUMEHTAJIbHBIE HUCCIIEJOBAHMS, IOJIy4aTb,
obOpabarTbIBaTh U aHATHU3UPOBATh MoJaydeHHbIE pe3ynbTathl (I1K-15).

3uams:

- TEXHHUKY 0€30IaCHOCTH B JIaOOPATOPUH OPraHUYeCKO XUMHUH;

- MPUHIUIIBI 6€3011aCHOTO 00pAIEHHsI ¢ OPraHUYECKUMU COSTUHEHUSMU;

- METOABI M BUJBI XpOMaTOrpaduu sl ONpPEAETICHHUs COCTaBa PEaKIIMOHHON CMECH;

- TEOPETUYECKHE OCHOBBI CIIOCOOOB BBIICIICHHS, OYHCTKH W WIACHTU(DUKAINU
OpPraHUYECKUX BEIECTB;

- SKCIEPUMEHTAJIbHBIE ~ METOJbl  MPOBEACHUS  OpPraHUYECKUX  pEeaklHii,
MIPOTEKAIOLIUX M0 PA3JIMYHbIM MEXaHU3MaM;

- OCHOBHBIE O0IIME METOAMKH B3aUMHOHN TpaHC(HOPMALMHU KIACCOB OPTaHUYECKUX
COCIMHEHU.

Ymemn:

- MPUMEHATh  TEOPETUYECKHE 3HAHMS U JKCIEPUMEHTAJIbHBIE  METOJbI
WCCJICIOBAHMS OPraHUYECKOU XUMHH MIPH PEIIeHUH MPO(heCcCHOHANBHBIX 3aa4;

— chopMmymupoBatb  mpobieMy W OOOCHOBaTh  BBIOOp  NPHOOPOB U
AKCIIEPUMEHTAJIbHBIX METOJ/IOB MCCIIEIOBAHUS, MIOCTABUTh LIEIN W 3aJa4d M HAMETUTh IYyTH UX
JOCTH>KECHHS;

- CHUHTE3UPOBATh COETUHEHUS 110 IPEJIOKEHHON METOUKE;

- [IPOBECTU BBIJECJIEHUE W OYHCTKY CHHTE3MpPOBAHHBIX BELIECTB Ha OCHOBE
TEOPETUYECKUX 3HAHUM 110 OPraHUYECKON XUMHUH;

- BBIOMpATh paIlMOHANBHBIA CHOCOO BBIIEICHUS W OYUCTKH OPraHu4ecKoro
COCIMHEHUS;

- MPE/CTaBIATh JlaHHblE J1a0OpaTOPHOTO HCCIENOBAaHUS B BHUAE T'PAMOTHO
0(OPMIIEHHBIX METOJTUK;

- MPOBOJIUTh AHAIN3 M KPUTUYECKHU OLICHUBATH MOJYUYEHHBIE SKCIEPUMEHTAIbHbBIE
JaHHbIE, 000011aTh U JeaTh 000CHOBAaHHBIE BBIBOJIbI HA 0a3e MPOBEAEHHBIX OIBITOB;

- BBIOpaTh coco0 UACHTU(DUKAIIMN OPTaHUYECKOTO COSTUHEHUSI.

Braoems:

- KOMILIEKCOM COBPEMEHHBIX SKCIIEPUMEHTABHBIX METOJ0B OPTaHHMYECKOW XUMHUU
JUISI pEIIEHNs] KOHKPETHBIX MCCIIE0BaTENbCKUX 3a/1a4;

- AKCMEPUMEHTAIbHBIMUA METOAaMH MPOBEJICHUSI OPTAaHUUYECKUX CUHTE30B.

- OCHOBHBIMH METO/IaMU UACHTU(PHUKAIIMN OPTaHUIECKIX COCTMHEHUN

- npruemMaMu 00pabOTKU U BBIJIEICHUS CHHTE3UPOBAHHBIX BEIIECTB;

3HAHUSIMU  OCHOBHBIX 3aKOHOB  OPraHMYeCKOM XUMHUU Uil COJep>KaTelIbHOU
WHTEPIPETAINH MOTyYEHHBIX SKCTIEPUMEHTAIBHBIX PE3yIbTATOB.

3 Kpatkoe coaep:kanue TUCHUILTUHBI

be3omnacHsie mpreMsl U paBuia paboThl B 1a00paTOpUN OpraHUYECKON XUMUU.

OO6mue MeTo bl paboThI B JIabopaTopuu oprannyeckoit xumuu. [locyna, Haubomnee yacto
npuMmensiemas B Jaboparopun. HarpeBanume. Oxnaxnenue. IlepememnBanue. Metomsl
UACHTU(DHUKAIIMY M OYUCTKU OPTraHMYECKHUX BellecTB. MIeHTHuUKALUg OpraHU4YeCKUX BEIIECTB
MOCPEACTBOM  paznuyHbix BHIOB xpomartorpaduu (TCX, xpomatorpaduss Ha Oymare,
nonoobMenHass xpomarorpadus, BDXKX), temmepaTypsl IUaBieHUS W pedpaKkTOMETpUU.
MeTopl CrieKTpaIbHON HACHTU(PUKAIIMA OPTAaHUYECKUX COSTUHEHUH.

lemn u 3agauM SKCIEpPUMEHTAa B OPraHMYECKOM CHHTE3e. TeopeTHyecKue OCHOBBI
nporecca. Breibop ycnoBuit peaknuu. Pacuer cuHTe3a. OOmme mpaBuiia TMOATOTOBKH U
npoBesieHus cuHTe3a. TexHuka 6e3onacHoctu. Ilpubop s npoBenenus cuntesa. [IpoBenenune
onbiTa. KOHTpOb 3a X0IOM peakuuu. Beiaenenue, ouncTtka W aHanu3 npoaykTa. CHHTE3bI
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BEIIIECTB PA3JIMYHBIX KJIACCOB OpraHMYEecKHX coenuHeHuid. [IpoBereHne sKCIepUMEHTAIbHBIX
METOJIOB MCCIIECI0BAHUS PEAKIIHIL.

IIpoBenenue peakui, IPOTEKAOIIUX 10 MEXaHU3MAM:

- HyKJI€O()UIIBHOTO 3aMEIlleHUs] — CUHTE3 IaJIOT€HaIKaHOB;

- HYKJICOQHIBHOTO MPUCOCIMHEHUSI — CHHTE3 CIOKHBIX 3()UPOB KapOOHOBBIX KHUCIIOT,
aMUI0B KapOOHOBBIX KUCJIOT, a30TCOACPKAIIUX aTIbICTUI0B U KETOHOB;

- DIEKTPOPMIBHOTO 3aMEIICHHsI B apOMAaTHUYECKOM pALYy — pPEaKUUU HUTPOBAHHS,
OpoMupoBaHUs, CyIb(PUPOBAHNS;

- peakuuii AUa30THPOBAHUS M a30COUYECTAHUS;

- peaknuii OKHCIeHHS (CHHTE3 areToHa, |,4-0eH30XWHOHA, OCH30MHOW KHCIIOTHI) U
BOCCTaHOBJICHHUS.

4 O0beM y4eOHOH JUCHHIINHBI

B 3aueTHEBIX B akanmewm.
Bunbl yueOHOM paboThI e IMHHIAX qacax
O01mas Tpy10eMKOCTb JMCHUILIHHBI 110 Y4€0HOMY IJIAHY 2,0 72
KonTaktHas padora (KP): 0,45 16,2
Jlexmu (Jlek) - -
Jlaboparopusbie 3ausTus (J1ab) 0,45 16
CamocrositesbHasi padora (CP) 1,44 52
Buj KoHTpoIs: 3a4eT/IK3aMeH 0,11 3auver (3,8)
B 3aueTHBIX B actponom.
Bunasr yue6HOM paboThI eIMHULIAX qacax
O01mas Tpy10eMKOCTb JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 2,0 54
Konrakthas pa6ora (KP): 0,45 12,15
Jlextum (Jlek) - -
JlaboparopHsbie 3ausTus (J1ab) 0,45 12
CamocrositesibHas padora (CP) 1,44 39
Bua koHTpoJIs: 3a4eT/IK3aMeH 0,11 3auer (2,85)

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«JIaGopaTopHble padoThI N0 (pU3MYECKO XMMHHU MPOLECCOB € MCMOIb30BAHUEM
npupoaHsix pecypcon» (51.B.09)

1 Heab AMCHMIUIMHBI — O3HAKOMUTH U PACKPHITh BO3MOKHOCTH OCHOBHBIX 0a30BbIX
HKCIEPUMEHTAIBHBIX METO/0B (U3UYECKOM XMMHH, HAydyuTh CTyJEHTa BHMJETh 00JacTu M
npenenbl MPUMEHEHUS! 3TUX METOJOB HCCIEeNOBAaHUS, YETKO MOHMMATh MX MPUHLIUMHUAIbHBIE
BO3MO>KHOCTH M OTPAaHUYEHUS [IPU PEIIEHNN KOHKPETHBIX dKCIIEPUMEHTAIIBHBIX 3a7ad.

3amaun U3y4yeHUs AUCHUILIUHBI CBOAATCS K (POPMHUPOBAHUIO Y CTYJEHTa TBOPYECKOIO
NOJX0/1a K Pa3BUTHUIO HAaBBIKOB (PU3UKO-XUMHUECKOTO HCCIICOBAHMS, I'PAMOTHONW MOCTaHOBKE
71a00paTOPHOTO MCCIIECIOBAHUS M HAXOXKJIEHUIO MyTEeH €ro pealn3alud, aHajin3a U 0000IIeHuUs
MOJIyYEHHBIX IKCIIEPUMEHTAIbHBIX PE3YJIHTATOB.

2 B pe3yabrare wu3ydYeHMs AMCUMIUIMHBI oOy4yamuiuiics MmO MporpamMmme
0akaJlaBpHaTa J10JIKEH:

O6nanath cneayouMI KOMIETEHIIUSIMU:

- CMOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI IS
NOHUMAaHUsI OKpYXKaroero Mupa u siieruit npupozs (OI1K-3);

- CIIOCOOHOCTBIO OCYLIECTBIISITH TEXHOJIOTHMYECKUH MPOLECC B COOTBETCTBUU C
pErJIaMEeHTOM U MCIIOJIb30BaTh TEXHUYECKUE CPEJCTBA AJISI MU3MEPEHHMsS OCHOBHBIX MapaMeTpoB
TEXHOJOTUYECKOT0 TpoLecca, CBOUCTB ChIpbst U npoaykimu (I1K-1);

- CIIOCOOHOCTBIO IPUMEHSTh COBpPEMEHHBIE METO/IbI UCCIIEI0BAHMS
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TEXHOJIOTHYECKHUX MPOILIECCOB M MPUPOTHBIX CPEl, MCIOIh30BaTh KOMIBIOTEPHBIE CPEICTBA B
HayJYHO-HCClIe0Barebekoi padote (ITK-14);

- CIIOCOOHOCTBIO TUIAHUPOBATH OSKCICPUMEHTAIBHBIC WCCIEAOBAHUS, IOJIY4aTh,
o0OpabaTbIBaTh U aHATHU3UPOBATh MMOJydeHHBIE pe3yiabTathl (ITK-15).

3uams:

- IPUHIIUIIBI PAa0OTHI U CXEMbI UCIIOJIB3YEMBIX H3MEPUTEIbHBIX YCTAHOBOK;

- BO3MOXXHOCTH METOJIOB CICKTPOXMMHH JJII TPOBEJACHHUS KA4YeCTBEHHOTO U
KOJIMYECTBEHHOTO aHallu3a XUMHUYECKHX CHCTEM, ONpeeNIeHUsT TePMOJUHAMHYECKUX CBONCTB
XUMHUYECKHX BEIICCTB;

- KOHAYKTOMETPUYECKHMH W  MOTCHIMOMETPUYECKUH  METOAbl  HAXOXKIACHUS
TEPMOJMHAMHYECKUX XAPAKTEPUCTHK OJICKTPOIMTOB (AKTHBHOCTEH W K03 PummeHToB
AKTUBHOCTH, KOHCTaHTbI AUCCOIMAIINH, TEPMOAMHAMUYECKUX XapPAKTEPUCTHK PEAKIIIH);

- (PMBUKO-XUMHUYECKHE METOJIbI MCCIICIOBAHMS U aHAM3a (Pa30BBIX PAaBHOBECHUU B OJIHO-
Y MHOTOKOMITOHEHTHBIX CUCTEMaX, IyTH NOCTPOeHHUs (ha30BbIX JUarpaMm COCTOSIHUS,

- DKCIIEPUMCHTAILHBIC METOJbI M3YYCHHS] KMHETHKH XUMHUYECKHX PEAKIHi, CIOCOOBI
omnpezeNneHuss KOHCTAHT CKOPOCTEH U MOpsIIKa XUMHUYECKUX PEaKIIHii;

- KQJIOPHUMETPUYECKHEC METOIBl ONPEICIICHUS TEINIOEMKOCTH, TEIUIOBBIX 3(D(PEeKTOB H
JIPYTUX TEPMOXUMUYECKUX CBOMCTB U3yuaeMbIX OOBEKTOB.

Ymemo:

- NPUMEHATh TEOPETUYCCKUE 3HAHUS M DKCIEPUMEHTAIBHBIC METOJBI HCCIICIOBAHUS
bu3nYECKO XUMUU MPU pelIeHUH MPoQecCUOHANBHBIX 33/1aY;

- chopMyIMpoBath MpoOJIeMy MW OOOCHOBAaTh BBIOOP 3KCHEPUMEHTAIBHOTO METOa
WCCJICIOBAHMSI, TIOCTABUTD LIETH U 3a/1a4l U HAMETHUTD ITYTH UX JOCTHKECHUS;

- MIPOBECTH MAaTEMATHUYECKYI0 00pa0OTKYy SKCICPUMEHTAIBHBIX ITaHHBIX Ha 0ase
TEOPETUYECKUX 3HAHUU 10 (PU3HMUECKON XUMUU;

- TPEACTABIIATH JaHHBIC JTAOOPATOPHOTO HCCIENAOBaHUs B rpaduueckor Gopme u Ha
OCHOBE TIOJMYYEHHBIX 3aBUCHUMOCTEH OIpeNessaTh COOTBETCTBYIOIIME TEPMOIAMHAMHUYECKHUE U
KHHETUICCKUE XaPAKTEPUCTUKNA XUMHUECKON CHCTEMbI B XUMHYECKOTO TIPOIIecca;

- TPOBOAWTH aHAIM3 M KPUTUYECKU OLIEHWBATh MOIy4YEHHBIE JKCIEPUMEHTaIbHbIC
JaHHBIE, 0000MIaTh U JeNIaTh 00OCHOBAHHBIC BEIBOJIBI HA 0a3e MPOBEAEHHBIX OIBITOB.

Braoemy:

- KOMIUJIEKCOM COBPEMEHHBIX 3KCIIEPUMEHTAIBHBIX METOJIOB (U3MUYECKON XUMHUU IS
pelIeHus KOHKPETHBIX UCCIIEeI0BATEIbCKUX 33/1aY;

- DKCMIEPUMEHTAIHHBIMA METOJAAMH UCCIICJIOBAHMS COCTOSHUS X MMHUYECKOTO PABHOBECHS
Y KHHETUKU XUMHUYECKOTO MpoIiecca.

- nmprueMaMu  OOpa0OTKH TIOMYYCHHBIX OIBITHBIX JIAHHBIX JUIS  BBISABICHUS U
YCTaHOBJICHHUS B3aMMOCBSI3eH MEXIYy TEPMOJMHAMUYECKUMH CBOWCTBaMU U (U3MUYECKUMHU
napaMeTpamH MpoIriecca;

- 3HAHUSIMH OCHOBHBIX 3aKOHOB (PM3UYECKOW XUMHUHU s COJIEpKaTeIbHOU
WHTEPIIPETAIMH MTOJTYYCHHBIX YKCIIEPUMEHTATBHBIX PE3YJIbTATOB.

3 Kpatkoe coaep:kaHue TUCHUILINHBI

[IpumeHeHHEe METOMO0B  (PU3WKO-XMMHYECKOTO HWCCIICIOBAHUS JUIS  ONPEACTICHUS
TEPMOJMHAMHYECKUX M KHHETHUECKUX XapPaKTEPUCTUK XUMHUUYECKUX CHCTEM.

Cnexmpoxumuyeckue Memoovl ucciedoganus. KauecTBEHHBI aHAJM3 BeEIIECTBA
(ompeneneHne MEXbSIEPHBIX PACCTOSHUNA, MOMEHTOB WMHEPIUH Mojekyn). OmnpenencHue
KOJIMYECTBEHHBIX XAPAaKTEPUCTUK (CTENICHW JIUCCOIMAIIMA W KOHCTaHTHI  JUCCOITHAITIN
AIIEKTPOJIUTOB, TETIIOEMKOCTH BEIIECTBA).

Dnexmpoxumuveckue Memoovl  ucciedosanus. Kondoykmomempus. OnpeneneHue
KOHCTAHTHl JUCCOIMAIIMU CIa00T0 DSIEKTPOJUTA, CTENEHH TUCCOLMAIUHU, DIEKTPHUECKOMN
MPOBOJAMMOCTH  TNPH  OSCKOHEYHOM  pa30aBJICHHH  KOHJAYKTOMETPUYCCKUM  METOJIOM.
Tomenyuomempus. OnpenencHne TEPMOAMHAMUYECKUX XaPAKTEPUCTUK XUMUUYECKOW pPEeakIuu
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(AH®, AG°, A,S°), TemmeparypHoro koddduumenta DJIC (dEO/dT ), crangaptHoit DJIC

(E®), n3ydenue BIUSHUS JOOABOK Ha IIOTEHIIMAI JIEKTPO/IA.

dDa3zoeoe pasHosecue 6 0OHOKOMNOHEHMHbIX cucmemax. PUu3uKo-XuMudeckui amanus.
W3ydeHne 3aBUCUMOCTH CBOWCTB CHUCTeMbI OT €€ cocTaBa. Kpussie oxnaxaeHus. OnpeneneHue
cocTaBa ?BTEKTHUYECKOW cMecu. [locTpoenue auarpaMM KHUMIEHUS M JMarpamM IUIaBKOCTH ISt
OuHapHbIX cucteM. OrpaHUYeHHAs PACTBOPUMOCTh B TPEXKOMIIOHEHTHBIX CHCTEMAaX.

Xumuueckoe paenosecue. OrnpenelieHne KOHCTAHThl XHMUYECKOTO pPAaBHOBECUS U
TEIUIOBOTO 3 peKTa XUMUYECKON peakiiny Ha MPUMeEpPe PeaKiuil pa3noKeHusl.

Tepmoxumus. Kanopumempus. Omnpenenenue TEIIOEMKOCTH BEILIECTB
KaJIOPUMETPUYECKUM METOIOM.

4 O0beM yueOHOH THCHHMILINHBI

B 3aueTHEBIX B akanmewm.
Bunbl yueOHOM paboThI e IMHHIAX qacax
OO0masi TpyA0eMKOCTh JUCIUIIJIUHBI 110 Y4eOHOMY MJIAHY 3,0 108
KonTaktHas padora (KP): 0,23 8,2
Jlabopatopusbie 3ausTus (J1ab) 0,22 8
CamocrositesbHasi padora (CP) 2,66 96
Buj1 KOHTpoJIsI: 3a4eT/IK3aMeH 0,11 3auver (3,8)
B 3auerHbIX B actponom.
BI/IIH)I y‘IG6HOI71 paGOTI)I €IUHHUIaX yacax
O0mas TpPyA0EMKOCTb JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 81
KonraktHas padora (KP): 0,23 6,15
Jlaboparopusie 3ansTHs (J1a0) 0,22 6
CamocrositesibHas padora (CP) 2,66 72
Bua koHTpoJIs: 3a4eT/IK3aMeH 0,11 3auer (2,85)

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«JIabopaTopHBIii MPAKTUKYM 110 MPOLECCAM H ANMAPATAM XUMHUYECKOH TEXHOJIOTHI»
(b1.B.10)

1 Henp AUCHUIUIMHBI - 3aKpEIICHUE 3HAHWW, TOTYYCHHBIX TPH HW3YYCHUU
mucturiniael - «[Ipomecchl W anmapaThl XMMHYECKOM TEXHOJIOTMH» B 00JacTd OCHOB
TUAPABIMYECKUX, TEIUIOOOMEHHBIX M MAacCOOOMEHHBIX IIPOIIECCOB, YTO HEOOXOAMMO TpH
MOJATOTOBKE OakajgaBpoB MO JAHHOMY HAMpaBICHUIO Ui Hay4YHO-HCCIEIO0BATEIbCKOW U
MPOEKTHO-TEXHOJOTUIECKON JCSITEIILHOCTH.

2 B pe3yabTare wu3ydyeHus JUCHUILIMHBI O0OydYamoluiicd MO mporpaMmme
0akaJjlaBpUaTa J10JI7KeH:

Obnaoams  crnenywomuMu  obmienpodeccruonanbbiMu - KoMrneTeHmusivu  (OIIK) u
npodeccuonansubiMu (I1K) komMmneTeHuusIMHU:

- CIIOCOOHOCTBIO HCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCIUILIINH B
po(eCCHOHATLHOM  JCITEIBHOCTH, TPUMEHSITh METOJIbl MAaTeMaTHYeCKOro aHaim3a |
MO/JICITUPOBAHMUSI, TCOPETUIECKOTO M IKCIIEpUMeHTanbHOTO nccinenoBanus (OIK — 2);

- CITOCOOHOCTHIO HCIIOIB30BATh OCHOBHBIC €CTECCTBCHHOHAYYHBIC 3aKOHBI JIJISI TOHMMAHHUS
OKpyKaromiero Mupa u ssieHuit mpupo;si (OIMK — 3);

- CHOCOOHOCTBIO IUIAHUPOBATH OKCIICPUMEHTAIBHBIC HCCIEAOBAHUS, IIOTYYaTh,
00pabaThIBaTh U aHATM3UPOBATH MoNTydeHHbIe pe3ynbrarhl (11K -15).

3namo:

- 3aKOHBI TIEPEHOCA UMITYJIbCA, TETUIOTHI i MACCHI,
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- OCHOBHbBIC YPAaBHEHHMs MPUKIATHON THAPABIMKM W 3aKOHOMEPHOCTH NEPEMEICHUS
JKHUIIKOCTEI;

- OCHOBHBIC 3aKOHOMEPHOCTH IPOIIECCOB OCAXKICHUS, (PUIBTPOBAHUS M TEUYCHUS Yepe3
3€pHHUCTHIE CJIOH;

- (pu3UUECKyIO CYIIHOCTD MPOIIECCOB TEIIO- U MACCOOOMEHA; OCHOBHBIC KHHETHYCCKHE

3aKOHOMEPHOCTH MAacCCOTIEPEHOCa IS CUCTEM ra3(Imap)->KHIKOCTh;

- TUTIOBBIE MTPOLIECCHl XUMUUYECKOW TE€XHOJIOTHUHU, COOTBETCTBYIOIIUE aNMapaThl U METOJIbI
WX pacyera.

Ymems:

- ONIPE/ICIIATh XapaKTep ABMKCHUS KUIAKOCTEH U ra3oB;

- HCIOJb30BaTh OCHOBHBIE KHHETUYECKHUE 3aKOHOMEPHOCTH TEIJIO- U MaccollepeHoca
MIPU aHAJIM3€ TEIUIOBBIX M MACCOOOMEHHBIX MPOIIECCOB;

- COCTaBIISATh MaTepUATbHBIC U TEILIOBBIC OAAHCHI JJIsI CUCTEM ra3(map)-KHUIKOCTh;

- pacCYMTBIBaTh MapaMeTPbl HACOCHOTO, TEIJIO- U MacCOOOMEHHOTO 000pYAOBAHUS;

- COCTaBJISITh TEXHOJIOTMUYECKUE CXEMbI U U300pakaTh HA HUX OCHOBHBIC allliapaThl;

- aHaJM3UpOBaTh OHKCIEPUMEHTAJIbHO TMOJNYUYEHHbIE U TEOPETHYECKH pacCUMTaHHBIC
MoKa3aTesii padoThI almnapaToB.

Bnaoemw:

- METOJIOJIOTHEH pacyeTa THIPOMEXaHUYECKHUX, TEIJIOBBIX U MAaCCOOOMEHHBIX MPOIIECCOB.

- METOJIaMH COCTaBJIEHUS TEXHOJOTHYECKUX CXEM.

3 Kparkoe coaep:xxanne 1ucuMNJIHHBI

Haumenosanue nabopamopuvix pabom.:

1. Omnpenenenne peKUMOB TEUEHUS KUJIKOCTEH.

2. N3zyuenue npo¢uiis CKopocTeil MOTOKa B TpyOOIIpoBO/IE.

3. 'mapaBnuueckoe CONMpOTHBIEHHE B T pyOompoBojax (METAJUIMYECKOM H
CTEKJISHHOM) U 3JIEMEHTax TpyOOIl pOBOJHOM apMaTyphbl.

4. OmnpeneneHre  THAPABINYECKOTO  CONPOTHBIEHUS  NPSIMOTO  yJacTKa
TpyOonpoBoa.

5. Omnpenenenne TUAPABINIECKOTO COMPOTUBICHUS B DJIEMEHTaX TPyOOIPOBOIHOM
apMaTypsl (quadparma, 1pocceabHbI BEHTUIIb).

6. Omnpenenenne THAPOJMHAMUYIECKOTO COMPOTUBIICHUS CYXOW CHTYATON TapeiKu
KOJIOHHOTO arlnapara.

7. Omnpenenenne THIPABINIECKOTO COMPOTHUBIICHHUS OPOIIAEMON CUTYATON TapeiKH
KOJIOHHOTO arlnapara.

8. W3mepeHne THIPABIUYECKOTO COMPOTHBICHUS TPYOHOTO ¥ MEXTPYOHOTO
IPOCTPaHCTBA TEMJI000MEHHOT'0 anmapara.

9. KanmnbpoBka pacxomoMepa BECOBBIM METOIOM.

10.  M3yueHue XxapaKTEpUCTHUK LIEHTPOOEKHBIX HACOCOB.

11.  Omnpegnenenue koa¢dunreHTa TeruIonepe1auu B JBYXTPYOHBIX
TEII00OMEHHUKAX.

12.  Temnomepemada B METAJUIMYECKOM M CTEKISTHHOM  KOXXYXOTPYOHBIX
TEII00OMEHHUKAX.

13.  VHTEHCHBHOCTH TEIUIONEpPEIadYH B TUIACTUHYATOM TETTIOOOMEHHHUKE.

14.  H3yuenue mporecca HECTAMOHAPHOTO TEIUIOOOMEHA B ammapare ¢ MELIaKoi U
MOTPY>KHBIM 3MEEBHUKOM.

15.  Onpenenenue K03(pPUIMEHTOB MacCOOTIAaYM B Ta30BOW (aze MpU HCHApEHUH

KUJIKOCTH B BO3AYIIHBIA TOTOK WM TIPM KOHJCHCAIMM Tapa Ha TUICHKE J>KHUIKOCTH B
HAacaJO4YHOMN KOJIOHHE.

16.  Omnpenenenne kK03(pPUIMEHTOB MaccOOTHAaYM B KAIAKOW (aze MpH IecOpOIrH
JMOKCHUIA yIIIepoia U3 BOJbI B IVIEHOYHOW KOJIOHHE.
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4 O0beM yueOHOI 1 CHUIITHHBI

B 3aueTHbBIX B akanewm.
Buabl yue6HO# paboTh eUHULIAX qacax
OO0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 2,0 12
KonraktHas pa6ora (KP): 0,23 8,2
Jlexuun (Jlek) - -
Jlaboparopusbie 3ausatus (J1a0) 0,22 8
CamocrositesnHas padora (CP) 1,66 60
Buj KoHTpoJIsI: 3a4eT/IK3aMeH 0,11 3auver (3,8)
B 3auernsix | B actponom.
Buabl yue6HOI paboThI eUHULIAX qacax
O0mas TpPyA0EMKOCTb JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 2,0 54
KonTaktHas padora (KP): 0,23 6,15
Jlexuuu (Jlex) - -
Jlaboparopusbie 3ausTus (J1ao0) 0,22 6
CamocrositesbHasi padora (CP) 1,66 45
Bux KOHTpoJIsI: 3a4eT/IK3aMeH 0,11 3auvet (2,85)

AHHOTaNUs padoyeil NPOrpaMmMbl AUCHUIIIHHBI
«IIpoexkTHpOBaHUE MPOLECCOB U ANNAPATOB XUMHU4Yeckoil TexHosoruu » (b1.B.11)
1 Ilesb AMCUMILIUHBI - CYIIECTBEHHO PACIIUPUTh, CHCTEMATH3UPOBATh U MUCIIOIH30BATh
HAa TpPAaKTHUKE 3HAHUNA OCHOB TUIPABINYECKUX, TEIJIOBBIX M MAacCOOOMEHHBIX IPOILIECCOB

XUMHUYECKOW  TEXHOJIOTMHM,  IO3BOJISIIOIIMX  BBIIYCKHMKAaM  OCYIIECTBJIATH  HAy4yHO-
UCCIIEIOBATEIbCKYIO U MPAKTUUECKYIO paboTy Ha MPEANPUATHSIX.
2 B pe3yabTare wu3ydeHMs JUCHUILVIMHBI oOOydYaloluiicd MO Mporpamme

0akajaBpuaTa J0JIKEH:
Obnadams cnenyouMu IpoQpeCcCUuOHATBHBIMA KOMIIETCHITUSIMU

- CHOCOOHOCTBIO YYacTBOBATh B COBEPIIEHCTBOBAHUU TEXHOJOTHYECKHX IPOIIECCOB C
MO3UIUI DHEPTo- M PecypcocOepeKeHUs], MUHIMH3AINH BO3JICHCTBHS HA OKPYKAIOIIYIO CPEeIy
(TIK-2);

- TOTOBHOCTBHIO OOOCHOBBIBATH KOHKPETHBIC TEXHUYECKHE PEIICHHS TpPH pa3padoTKe
TEXHOJIOTHYECKHX MPOIIECCOB; BHIOMPATh TEXHHUUECKUE CPEJCTBA U TEXHOJOTHH, HApaBICHHBIC
Ha MUHUMH3AIMIO aHTPOIIOI€HHOTO BO3ACHCTBHS Ha OKpyxkaroyio cpeny (ITK-5).

- CHOCOOHOCTBIO TMIAHUPOBATh OSKCIEPUMEHTAIbHBIE HCCIEAOBaHUSA, IOJIy4aTh,
00pabaThIBaTh U aHATU3UPOBATH MOJTydeHHbIe pe3ynbraThl ([TK-15).

3namo:

- METOBI pacyeTa TeIuIo- 1 MacCOOOMEHHBIX aIlapaTos;

- OCHOBHBIE MPUHITUTIBI OPTAaHU3AIUH MPOIIECCOB XUMUYECKON TEXHOJIOTHH;

- TUTIOBBIC TIPOIECCHI XMMHUYECKOM TEXHOJIOTHH, COOTBETCTBYIOIIHE aIapaThl U METOIBI
UX pacuera;

- METOJIBI COCTABJICHHS TEXHOJOTHYECKMX CXEM C HAHECCHHWEM BCeX aIlliapaToB.

Ymemn:

- COCTaBJIATh MaTePHUAIHHBIC U TCTUIOBBIC OAJIAHCHI JUISI CHCTEM Ta3-)KUIKOCTD;

- pacCYMTHIBATh MapaMETPhI TEIJIO - © MACCOOOMEHHOT0 000PY/I0BaHMSI U HACOCOB;

- MO0UPATh CTAHIAPTHOE 0OOPYIOBAHKE, UCTIOIB3YEMOE B XUMHUYECKOM
MPOMBINIJICHHOCTH.

Bnaners:

- METOJIOJIOTHEH pacueTa OCHOBHBIX MMAPAMETPOB THIPOMEXAaHIUUECKUX, TETUIOBBIX U
MacCOOOMEHHBIX MPOLIECCOB;
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- OCHOBaMH MPAaBUJIHLHOTO 1M0A00pa TEIIO U MAaCCOOOMEHHOTO 000pYI0BaHHUS;

- METOZAMHU COCTABJICHUS TEXHOJIOTUYECKUX CXEM U TpapuuecKoro n300pakeHusI
OCHOBHOT'O 000PY/IOBaHMS.

3 Kpartkoe cogep:xanue 1ucuMIIHHbI

Beenenne. Onucanue NpUHIMIHATBLHON CXEMBbI PeKTU(UKAITIOHHON YCTAaHOBKU
HenpepbIBHOTO AeicTBUsl. CpaBHEHHE U 00aCTH IPUMEHEHUS HACAA0UYHbIX U Tapeb4yaThIX
KoJIOHH. [locTpoenue paBHOBECHOW JIMHUM HAa OCHOBE TOJIYYEHHBIX MHIMBUyaJIbHBIX 3aJaHUM.

Monyns 1. Pacuer pektudukanmoHHON KOJOHHBI.

Pacuer HacamouHoil M TapenbyaToil PEKTU(PUKALMOHHOW KOJIOHH HEMpPEPBHIBHOTO
neiictBus. MaTtepuanpHblii OajlaHC KOJOHHBI. PacueT MUHMMaIbHOrO M pabodero ¢uierMoBOro
ynucia. Iloctpoenne pabounx muHUi. Pacder ckopocTH mapoB W jAMamMeTpa KOJOHHBL
Omnpenenenue BBICOTHI amnmapara. PacdeT TIuapaBIMYECKOIO CONPOTUBICHHUS KOJIOHHBL
CpaBHeHuE [aHHBIX pacyeTa HacaJo4HOM M TapeiapyaTod KoJIOHH. COIlOCTaBiI€HUE JIaHHBIX,
HOJYYEHHBIX T10 IPOrpaMMaM KOMIBIOTEPHBIX U PYYHBIX pacueToB. BbIOOp KOJOHHBI.

Monyib 2. Pacuer 1 BbIOOpP TEIII00OMEHHUKOB.

PacueT 1 BbIOOp TEMI000MEHHUKOB (MCIIapUTEIIsl, KOHJIEHCATOpa, [1010rpeBaTells,
XOJIOMIFHUKOB JUCTHILISATA U KyOOBOTO OCTaTKa) 1o obmei cxeme. ConocTaBlieHHE JaHHBIX,
HOJIYYEHHBIX I10 IPOrpaMMaM KOMIBIOTEPHBIX U PYYHBIX pacueToB. I napaBiInyecKkuii pacyer.
Bo160p onTumManbHOro BapuaHTa Tem1000MEHHHUKA.

Monyns 3. I'maponuHaMUYeCcKHE PACUEThI.

Pacuer ruapaBianueckoro conpoTUBiIeHUs TpyOONIpoBoAOB. PacueT onTuManbHbIX
IaMeTpoB TpyOorpoBoioB. Pacyer u moapbop HacocoB.

Monyis 4. I'padpuueckoe odhopmieHHe.

TexHonornueckas cxema. PekTudukaoHHas KOJIOHHA ONPEIeIEHHOTO THIIA C
N300paKeHUEM JeTallell KOHTaKTHBIX 3JIEMEHTOB, PACCYMTAHHBIX B MoayIe 1.

Oob11ee KoIMYecTBO MoyIeH - 4.

4 O0beM yueOHOI 1 CHUNTUHBI
B 3aueTHBIX B akanem.
Bunet yaeGHoI paboTh e IMHHUIAX qacax
O0mas TpyA0EMKOCTh JMCIHHIIIHHBI 10 Y4eOHOMY IVIAHY 2,0 72
KonrakTHas pa6ora (KP): 0,12 4.2
Jlexumn (Jlek) -
[Tpaktiueckue 3anstus (I13) 0,11 4
CamocrositesibHas padora (CP) 1,77 64
Buja uToroBoro KOHTpOJIsi: 3a4eT/3IK3aMeH 0,11 3a4er ¢
onenkoii(3,8)
B 3auernsix | B actponowm.
Bunet yaeGHoi paboTh e TUHHIIAX qacax
O01as Tpya10eMKOCTh JUCHUIIHHBI 110 Y4eO0HOMY ILUIaHy 2,0 54
KonrTaktHas padora (KP): 0,12 3,15
Jlexiuu (JIek) -
[Tpaktnyeckue 3anstus (I13) 0,11 3
CamocrositenbHas padora (CP) 1,77 48
Buja koHTposi: 3aueT/3K3aMeH 0,11 3a4eT ¢
onenkoii (2,85)
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AHHOTauus padoyeii mporpaMmMbl TUCUHUILTHHBI
«JIEKTPOTEXHNKA U MPOMBIILIeHHAs dJIeKTpoHuKka» (b1.B.12)

1 Heap aucuumiauHbl - (QopmupoBaHue Yy OOydaloOIUXCs KOMIIETEHLUH,
o0ecrieunBarOIUX TEOPETUYECKYI0 M IPAKTHUYECKYIO IOATOTOBKY BBIITYCKHUKA, YMEIOLIETO
BBIOHMpATh M KCILUTyaTUPOBATh 3JEKTPOTEXHUUYECKUE U IJIEKTPOHHBIE YCTPOWCTBA, BJIAJICIOLIETO
HaBBIKAMU  HUCIOJB30BAHUS ~ COBPEMEHHBIX  WH(GOPMAIMOHHBIX  TEXHOJNOTHH s
ABTOMATHU3UPOBAHHOTO MOJICTUPOBAHUS U pacyETa ANEKTPUUECKUX U DJIEKTPOHHBIX LIEMeH.

2 B pesyabrare wu3yyeHHMsl AMCUUILUIMHBI OOydamouuiics mno MporpaMmme
0akaJjlaBpUaTa J10JI7KeH:

Obaaoams CIEAYIOMUMA KOMIICTCHIIUSMU

- CIIOCOOHOCTh pellaTh CTaHIAPTHBIE 3a7aud MPO(ecCHOHATBLHOW NEeSTENIbHOCTH Ha
OCHOBE MH(DOPMAITMOHHON U OMOIHOTrpadUuecKoi KyIbTyphl C IPUMEHEHUEM HH()OPMAITMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTMH MU € Yy4€TOM OCHOBHBIX TpeOoBaHUN WHGOPMAIMOHHOMN
6e3zomnacHoctu (OITK-1);

- CIIOCOOHOCTH HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX TUCIUILIMH B
npo(eCcCHOHANBHOM  AEATEIbHOCTH, MPUMEHSITh METOJAbl MaTeMaTUYEeCKOro aHajiu3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO U IKCIIepUMEHTaIbHOTO UcciaenoBanus (OITK-2).

- TOTOBHOCTBIO OCBAaWBAaTh M JIKCIUTyaTHPOBATh HOBOE 00OpYyIOBaHWE, MPHUHUMATH
ydacTue B HAIAKUBAHUHU, TEXHUYECKUX OCMOTpaX, TEKYIIUX PEMOHTaX, IPOBEPKE TEXHUUECKOTO
COCTOSIHHSI 000pymOoBaHus U porpaMmHubIx cpenacts (ITK-7).

3uams:

- OCHOBHBIE TOHSATHS, ONIPE/ICTICHHS U 3aKOHBI JIEKTPUUECKUX IIeTei;

- METOJbl MOJEJIMPOBAHMSI, aHAIM3a M pacuéra Ieneil MOCTOSHHOIO U INEPEMEHHOIO
TOKOB, METO/IOJIOTHIO DJIEKTPOTEXHUUECKUX U3MEPEHUI;

- YCTpPOMCTBO M MNPUHUMUNBI PabOTBl AIEKTPOTEXHUUECKOIO U  AJIEKTPOHHOIO
00opynoBaHus, TpaHC(HOPMATOPOB, FIAEKTPUUECKUX MAIIMH, HCTOYHUKOB MMUTaHMSL.

Ymemo:

- TPUMEHITh TEXHOJOTHMH  MOJEIHPOBAHUS, aHaiu3a, pacuyéra M OKCIUTyaTalluu
AIIEKTPUYECKUX CETEH, MPOMBIIIJIEHHOTO 3IEKTPOOOOPYI0BAaHUS U 3JIEKTPOHHBIX IPUOOPOB;

- BBIOMpATh SJIEKTPOTEXHUUYECKOE U 3JIEKTPOHHOE 000pYyNOBaHME Ul pEIIeHUs 3ajad
MPOEKTUPOBAHUS U PeATU3allii XUMHUKO-TEXHOJIOIMUECKUX MPOIIECCOB U MPOU3BOJCTB.

Braoems:

- METOJaMU MOJEJIMPOBAHMS U pacuéTa 3JEKTPUUECKUX U DJIEKTPOHHBIX IIeTeH;

- HaBBIKAMH TMPAKTUYECKON pabOTHI C INMEKTPUUYECKON ammaparypod U IIEKTPOHHBIMU
YCTPOMCTBAMU.

3 Kparkoe cogepxanne 1uCHMIIMHBI

BBenenue. Ilpeamer, OCHOBHBIE TMOHSTHS, METOHOJOTUS  JJIEKTPOTEXHUKH U
eKTpoHUKU. KpaTkue wncropruyeckue cBeAeHHA. 3anadyd M MECTO Kypca B IOATOTOBKE
OaxanaBpa TEXHUKH U TEXHOJIOTUU.

Monyins 1. DnekTpudeckue nenu

1.1. OcHoBHblE OmNpeAeNcHUs, OMUCAaHUS TMapaMeTpOB U METOJIOB pacyéra
AIEKTPUYECKUX LETICH.

OcHoBHBIE TIOHATHSI ¥ O0OO3HAUEHUs DJICKTPUUYECKUX BEIUYUH U DIIEMEHTOB
anekTpudeckux 1enei. OcHOBBI  3nekTpoOe3omacHOCTH. (OCHOBHBIE TIOHSATHS  TEOPUU
ANeKTpUUecKkux 1eneil. OCHOBHbIE MPUHIUIIBI, TEOPEMbl U 3aKOHBI 3JIEKTPOTEXHUKU. MeToabl
MOJICIMPOBAHUS, aHATN3a U pacuéTa JTMHEHHBIX YJIEKTPUICCKUX TIETel TOCTOSHHOTO TOKA.

1.2. DnekTpuyeckue u3MepeHus u IprudopsI.

MeToapl u3MepeHUs: SJIEKTPUUECKUX BEJIWYUH: MPSMble U KOCBEHHBbIE. AHAJIOTOBBIE
AIIEKTPOU3MEPUTENIbHBIEC U TU(PPOBBIE AIEKTPOHHBIE TPUOOPHI: YCTPONCTBO, IPUHIHIT 1EHCTBUA,
obOmactu mpuMeHeHMs. VI3MepeHHMe SIEKTpUYECKMX  BEIMYMH: TOKOB,  HAIPSKEHHH,
COIPOTUBIIEHUH, MOILTHOCTH U SHEPTUU.
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1.3.  Amnanu3 u pacyér JIMHEHHBIX IeTel IepEMEHHOT0 TOKa.

CrnocoObl mpesacTaBieHusl (B BHUJE BPEMEHHBIX JHarpamMM, BEKTOPOB, KOMIUIEKCHBIX
quceNn) M mapaMeTpsl (aMIUIMTyJa, 4acToTa, HavajdbHas (a3a) CUHYCOMJAIBHBIX ()YHKIIHHA.
MrHoBeHHOe, cpefHee U JIEHCTBYIOIIEEe 3HAUYEHUS IEePEMEHHOr0 CHHYCOMAAIBLHOTO TOKa
(manpsoxenust 1 3J1C). AKTUBHOE, PEAKTUBHOE U IOJHOE CONPOTHUBIIEHUS BETBU. MOIIHOCTD B
nensax nepeMeHHoro Toka. Koaddunuent momHoct (cos([J)) u €ro TEXHHMKO-3KOHOMHUYECKOE
3HayeHue. [I[pumenenune anreOppl KOMIUIEKCHBIX YUCEN B 3JICKTPOTEXHHUKe. KoMIIeKCHBII MeTox
pacuéra JMHEWHBIX Lened nepeMeHHOro Toka. bamaHc MOITHOCTH B LIEMAX MEPEMEHHOr0 TOKA.
Pe3onancHbie sIBJICHUS B AJIEKTPUUECKUX IensX. Pe3oHaHC HampspKeHWE W TOKOB.  AHalmu3 U
pacuét Tpex¢azHbIX Lenel NePeMEeHHOr0 ToKa. ABTOMaTU3MPOBAHHOE MOJICIMPOBAHUE U PACUET
AJIEKTPUUYECKUX U 3JICKTPOHHBIX (makeThl mporpamMm MultiSim, Mathcad, Excel).

MoayJb 2. DJIeKTPOMATHUTHBIE YCTPOICTBA U JJIEKTPUYECKHE MAIIUHbI

2.1. Tpanchopmaropel. Ha3zHauenwe u 00JIaCTH TPHUMEHEHUS TPAHCHOPMATOPOB.
YCTpoiCcTBO ¥ MPUHLIKIT JeHCTBUS 0AHO(a3HOTO TpaHchopmaTopa. AHAINU3 ANEKTPOMArHUTHBIX
nporeccoB B TpaHchopmaTtope, cxema 3amenieHus. [lotepm sHeprum B TpaHc(hopMaTope.
BHeniHmne xapakTepruCTUKU.

2.2. ACUHXPOHHBIE MaIIUHBI.

YCTpoiicTBO W OPUHLHUI  JEHCTBUS  Tpex(a3HOro aCHMHXPOHHOTO  JBUTATes.
Mexanudeckue U paboune XapakTepUCTHKH. DHEpPreTHuecKue auarpammbl. [1yck acHHXpOHHBIX
JBUTATENEl C KOPOTKO3aMKHYTHIM U (ha3HBIM poTOpoM. PeBepcupoBaHUE U peEryIHpOBaHUE
Y4acTOTHI BpaIllCHUSI.

Mopnynb 3. OCHOBBI 3JIEKTPOHUKH

3.1. DnemenTHas 6a3a COBPEMEHHBIX AIEKTPOHHBIX YCTPOHCTB.

[TonynpoBonHUKH. YCIOBHBIE O0O3HAUEHUS, MPHUHIMII JACUCTBUSA, XAPAKTEPUCTUKU H
Ha3HAUYEHHUE TIIOJYIIPOBOJHUKOBBIX JIMOJIOB, TPAH3MCTOPOB, THPUCTOPOB. MHTErpaibHble
MUKpPOCXEMBI, UX Ha3HauUeHUE, KiIacCu(UKaIUsI U MapKUPOBKA.

3.2. Ucmounuku 6mopuuno2o 21eKmponumanus u yCUnumenu d1eKmpuieckux CUSHaNo8.

[TosrynpoBOTHUKOBBIE BBIIPSMUTENN: KJIaCCU(UKALIMS, OCHOBHbBIE MapaMeTpbl, CXEMbI U
OPUHIUI paboThl BBIIpAMUTENS. DnekTpuuyeckue QuiubTpbl. Kiaccudukanus U OCHOBHBIE
XapakTepucTuku ycunureneil. OOpaTHble cBsi3u B onepanuoHHbIX ycuinutensix (OVY), ux
BJIMSIHUE HA MapaMeTpbl M XapakTepUCTUKU ycuiutenas. OCHOBHBIE THIBI ycuiIuTeneld Ha Oasze
OYVY. O06miee KOTUIEeCTBO MOTyJIeH — 3.

4 O0béM yueOHOM TMCUMITHHBI
B 3aueTHEBIX B akanewm.
BI/IILLI y‘l€6HOI\/JI pa6OTBI €IUHHUIIaX yacax
OO0masi TpyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 5,0 180
KonraktHas pa6ora (KP): 0,34 12,4
Jlexumm (Jlek) 0,11 4
[TpakTnueckue 3anstus (I113) 0,11 4
JlabopatopHsie 3ausTus (J1ao) 0,11 4
CamocrositesibHas padora (CP): 4,42 159
Buja konTpoJsi: 3a4eT/3K3aMeH 0,24 IK3aMeH
(8,6)
B 3auernsix | B actponowm.
BI/I)II)I yqe6H0171 pa6OTBI eIUHHUIaX yacax
O01mas Tpy10eMKOCTb JMCUUILIHHBI 10 Y4e0HOMY IIAHY 5,0 135
KonrakThas pa6ora (KP): 0,34 9,3
Jlexmm (Jlek) 0,11 3
[Tpaktuueckue 3arstus (I13) 0,11 3
Jlaboparopusbie 3ausaTus (J1a0) 0,11 3
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CamocrositesibHas padora (CP): 4,42 119,25

Buj koHTpoJs: 3aUeT/IK3aMeH 0,24 sk3ameH (6,45)

AHHOTanuA padoyeil MpOrpaMmMbl AHCHUNINHBI
«Oo6mas 3xojorus» (b.1.B.13)

1 Heap aucuMnmiMHbI - cHOPMUPOBATH Yy CTYJEHTOB CHCTEMHble 0a30Bble 3HAHUS
OCHOBHBIX JKOJIOTMYECKUX 3aKOHOB, OINPEACISAIONIMX CYIIECTBOBAHUE M B3aUMOJICHCTBUE
OMOJIOTHYECKHUX CUCTEM Pa3IMYHBIX YPOBHEW; 00 aHTPOIOTeHHBIX BO3IEUCTBUAX Ha Ouochepy u
0 OmopazHooOpa3uu, Kak OCHOBE YCTOMYHUBOCTH COOOIIIECTB.

2 B pe3yabrare u3yuyeHUsi AUCHUIIMHBLI 00y4alOIMiiCA MO MporpamMmMe 0akajaB-
puaTa 10/IKeH:

Ognadems cAeNyONIMMH KOMITETEHIIUSMU:

— CMOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYUYHBIC 3aKOHBI IS
HOHUMAaHHSI OKpYIKaromero Mupa u siseruit npupost (OI1K-3);

— CIOCOOHOCTBIO YUaCTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTMUYECKUX MPOILIECCOB
C TIO3UIIMI SHEPTO- U pecypcocOepexeHIsl, MUHUMU3AINH BO3ICHCTBUS HA OKPYKAIOIIYIO Cpelly
(TIK-2).

3Hnams:

- (yHIaMEeHTaJIbHbIE IOHATHS, 3aKOHBI U IPUHIUIIBI SKOJIOTHH;
3aKOHOMEPHOCTH Pa3BUTHUS SKOCHCTEM U UX KOMIIOHEHTOB;

- TPUYUHBI U TEHJICHIUHU PAa3BUTHSI COBPEMEHHBIX SKOJIOIMUECKUX MPooIIem;

- OCHOBHBIE pe3ylbTaThl BO3ACHCTBHUS OOIIECTBA Ha MPUPOIY; OSKOJIOTHUECKUE
MIOCJIEAACTBHSI 3TOTO BO3/IEHUCTBUS;

- YCJIOBHSI YCTOWYMBOTO Pa3BUTUS YEIOBEUECTBA;

Ymemo:

- OOBSCHUTH MPUUYUHHO-CIIEJCTBEHHBIE CBSI3U SKOJIOTMYECKUX U UCTOPUYECKUX IMpOoIec-
COB, BIJIMSIHUE YEJIOBEKA HAa DKOJOTUYECKHUE SIBICHUS, UJEH YCTOWYMBOIO Pa3BUTHSI, SKOJIOTHYE-
CKOH J1eATeIbHOCTH U KYIbTYPHI;

- aHaJM3UPOBATH PA3JIUYHBIE IKOJOTUYECKUE CUTYalluu, IPUHUMATh KOHKPETHBIE pelie-
HUS TI0 UX YIIYYIIEHUIO.

Braoems:

- TIOHATUHHBIM amMapaToM SKOJOTUH AJIS aHAINU3a TAHHBIX 110 YKOJIOTHH.

3 Copepxanue U CHUTIMHBI

OCHOBHBIE TIOHATHS U ONpPEENCHHs SKOJIOTUH. YueHue o orocdepe. DKOCUCTEMBI U MX
knaccuukanusa. Cykueccust s3kocucteM. Tpoduyeckue B3aMMOAEHCTBUS 3KOocHCTEMaX. JKOJIO-
rudeckue nupaMmuel. [Iponykius u sHEprus B skocucreMax. OCHOBHBIE Cpebl JKU3HHU. JKOJIO-
rudeckue GpakTopbl cpesibl. OCHOBHBIE 3aKOHOMEPHOCTH JIEUCTBUS 3KOJOTUYECKUX (PAaKTOPOB Ha
KHUBBIE OpraHu3Mbl. bUoTHUecKue CBsI3M OpraHu3MoB B OuoleHo3ax. CTpyKTypa cOOOIIECTB.
[Tonynsaumst u ee cBoiicTBa. BimstHue 3K0OMOTHYECKUX (haKTOPOB HA OPTaHMU3M 4YesIOBeKa. Ajar-
Tanus 1 akkimmatuzanusa. Ocobo oxpaHsemMble MPUPOAHbIE TEPPUTOPUU U UX COBPEMEHHAs CUC-
TeMma. [ mobanbHble SKOJI0rHYecKHre MPoOIeMbl yenoBeyecTBa (MAapHUKOBBIN YPPEKT; 030HOBBIE
JBIPBI;  DHepreruyeckas  mpobsiema;  JeMorpapuuecKuil B3pbIB). Me:xnyHaposnHoe
COTPYAHUYECTBO B OOJACTH OXpaHbl OKPYKAIOIIEH cpenapl. Y CTOWYMBOE pa3BuTHe
onochepsl U YeIoBEeUECTBA

4 O06beM y4eOHOM TUCHUIITHHBI

B 3aueTHEBIX B akanmewm.
Bupl yueGHOI paboTh eIMHULIAX yacax
O0mas TpyA0eMKOCTh JUCIHHILIMHBI 10 Y4eOHOMY IVIAHY 4,0 144
KonTaktHas padora (KP): 0,46 16,4
Jlexmn (Jlek) 0,22 8
[Tpaktuueckue 3arstus (I13) 0,22 8
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CamocrositesibHas padora (CP) 3,30 119

Buj koHTpOJIS: 3a4eT/IK3aMeH 0,24 sk3ameH (8,6)

B 3auetHbix | B actponom.
Bupl yue6HO#M paboThI e IMHHIAX qacax

O01mas TpyA10eMKOCTh JMCHUILIHHBI N0 Y4€0HOMY IJIAHY 4,0 108
KonTaktHas padora (KP): 0,46 12,3
Jlexmm (Jlek) 0,22 6
ITpaktuueckue 3ausatus (I113) 0,22 6
CamocrositesnHas padora (CP) 3,30 89,25

Buja koHTpOJISI: 3aUeT/IK3aMeH 0,24 sx3amen (6,45)

AHHOTaNUsA padoyeil MPOrpaMmMbl TUCUUIIIMHBI
«OcHoBbI TOKcuKoJorun» (B5.1.B.14)

1 Ieabl0 AUCHMILUIMHBI SBISIETCd NpUOOpeTeHHe OOydaroluMucs 3HaHUM B
00J1aCTH TOKCHUKOJIOTUH, HEOOXOMUMBIX U TMOHMMAaHUS M pEHICHUs MpoOJeM YIpaBiIeHUs
KauyeCTBOM OKPYXKAIOIIEeH Cpebl, COXPAHEHUSI YCTOMUMBOTO (PYHKIIMOHUPOBAHUS TPUPOTHBIX
JKOCHUCTEM U 3/10POBbS YEIIOBEKA.

2 B pe3yabTare H3y4YeHHUs] TUCHUIIMHBI 00y4aKOUIUiics MO0 NporpaMmMe 6aKajiaB-
pHaTa J10JI2KeH:

Obnadams CIEeAyOIUMU KOMIIETSHIIUSAMU:

- CIOCOOHOCTh MCIOJIB30BaTh OCHOBHBIE E€CTECTBEHHOHAYYHBIC 3aKOHBI IS
HNOHUMAaHHSI OKPYXKaromero Mupa u sisneruii mpuposl (OI1K-3).

- CIOCOOHOCTH Y4aCTBOBATH B COBEPIICHCTBOBAHUHU TEXHOJIOTHUECKUX MPOIECCOB C
MO3UIUI PHEPTo- U pecypcocOepekeHsl, MUHUMU3AIMH BO3JICHCTBUS Ha OKPYXKAIOIIYIO Cpely
(TIK-2).

3namo:

- OCHOBHBIE€ 3aKOHOMEpPHOCTH M MEXaHU3Mbl B3aUMOJEHCTBUS TOKCHYECKHX
BELIECTB C KUBBIM OpraHU3MaMHU, IPEXkIE BCErO, YEJIOBEKA;

- OCHOBHBIE  MPOIIECCHI,  XapaKTEepHU3yIolMe MOBEACHHE TOKCUKAHTOB B
OKpY’Karollel cpesie, MeXaHU3Mbl SKOTOKCUYHOCTH, TOKCHYeCKHe 3(P(PEKTh U 3aKOHOMEPHOCTH
UX MPOSIBJIICHUS Ha Pa3IMYHbIX HEPAPXUUECKUX YPOBHIX OpraHU3alii OMOJIOTHYECKUX CUCTEM;

- CHCTEMbl CAHHUTAapPHO-TUTMEHMYECKHMX M PBHIOOXO3AHCTBEHHBIX HOPMAaTHBOB
XUMUYECKUX BEIIECTB, MPUHATHIX B Poccuiickoit depepannu; METOIOJIOTHH OOOCHOBAHHS U
YCTAHOBJICHHSI HOPMaTUBOB COZEP)KaHUS BPEAHBIX BEIIECTB B 00BbEKTAX OKPY’KAIOIIEH Cpebl;

- KJIacCCU(UKALMM BPEJHBIX BEUIECTB IO CTENEHM MX ONAacHOCTH B OOBEKTax
OKpY’Karollen cpeabl 1 METOJJ0JI0IrMH 000CHOBaHMS U YCTAHOBIIEHUS KJIACCOB OMACHOCTH;

- KJIacCU(pUKALIMIO OTXOJOB TPOM3BOJACTBA M MOTpeOJIeHHWs IO CTENeHU
BO3/ICUCTBUS Ha CpeAy OOHMTaHUS M 3/10pOBbE YeNOBeKa M NPUHIMIBI ONpEAeNCHHUs Kiacca
OMACHOCTH; KPUTEPUH OTHECEHMsI OTXOJOB K KjlaccaM OIAaCHOCTHU IO CTENEeHH HEraTMBHOIO
BO3JICUCTBUS HA OKPYXKAIOLLYIO CPENY.

Ymemo:

- OOBSICHATB U OLICHUBATh OMACHOCTh MPUCYTCTBUS BPEAHBIX XUMHUECKUX BEILIECTB
B OKpY’KaIOLIEH cpene,

- NPAKTUYECKH NPUMEHSATHh IOJy4YeHHbIE 3HaHUS B CBOeH MNpodeccHoHaNbHOM
NEeSTENIbHOCTH C TO3ULUN 3HEPro- M pecypcocOepekeHus, MUHUMH3AIUU BO3ACHCTBUS Ha
OKPY’KaIOIILYIO Cpeny.

Braoemy:

- NOHATUHHBIM ~ anmmapaToM B O00JAacTH TOKCHKOJOTHM U JKOJIOTHYECKOTO
HOPMHPOBAHHS;

- HaBBIKAMU Pa0OTHI C OCHOBHOM HOPMATHBHOM M METOAMYECKON JTOKYyMEHTAIIHEH,
Kacalolleicsl perjiaMeHTUPOBaHUsI M OLEHKM OINAaCHOCTH BEUIECTB B OOBEKTAX OKpY’Karollei
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cpenpl.

3 Kpartkoe conep:xanue 1MCUUNIMHbI

Paznen 1. OcHoBBI 00111€H TOKCHMKOJIOTHHI

1.1. Beoenue.

[Ipeamer W CTPyKTypa TOKCHUKOJOTMH, uLenu U 3amaud. OCHOBHBIE TOHSTHUS
ToKcuKonoruu. KoHuenmuu moporoBoro U OECrOpOroBOro JEHCTBUS XMUMHUYECKHUX BEIIECTB.
OCHOBHBIE 3aKOHOMEPHOCTH TOKCHYECKHX IIPOLIECCOB, PA3BUBAIOIIMXCA IO TMOPOTOBOMY U
0ecroporoBoMy MPUHIIHILY.

1.2.  OcHosbl MOKCUKOOUHAMUKU.

Konnenmnuss u30uparenbHoro (peuenTopHOro) JeWCTBUS TOKCHUKAHTOB. Cranuu
dbopMupoBaHus TOKcHUecKoro 3ddexra. ['mmoreza o HEINEKTPOTUTHOM JACUCTBUN TOKCHUECKUX
BEILECTB.

1.3.  OcHo8bI MOKCUKOKUHEMUKU.

[yt moctymieHus: BpeAHbIX XMMUYECKUX BEUIECTB B OpraHu3M. TpaHCIOPT BEIIECTB
yepe3 OMOJIOTMYECKHe MEeMOpaHbl, OCHOBHBIC THUIIBI MEMOpaH M MEeMOpPaHHOTO TPAaHCIIOPTA.
Dranbl B3aUMOJICHCTBUS TOKCHUECKUX BEIIECTB C OPraHU3MOM: pe30pOIus, Ouorpanchopmarus,
pacripezenienne, sSkckpenus. KoanyecTBeHHbIE XapaKTePUCTUKH TOKCUKOKUHETHKH.

1.4. ®axTopsl, BAUSIOUINE HA TOKCHYHOCTH BEIIECTBA.

MexBHUIOBbIE U BHYTPUBHAOBBIC paznuuus. [loBTOpHBIE BO3ACHCTBUS BPEIHBIX
XUMHYECKHX BEIIECTB: KyMYNSALMs, BUAbl Kymynsauud. Koeprusm KCeHOOMOTHMKOB, BH/IBI
KoeprusmMa. KOMIIeKCHOE U COYETaHHOE IEUCTBUE. AHTUIAOTHI, MEXAHU3MbI UX JICUCTBUS.

1.5. Cneyuanvusie popmvl moxcuueckux npoyeccos. MzdoupamenbHas moKcuiHOCMb.

CnemnuanbpHbie  (QOPMBI  TOKCHYECKHUX  MPOIIECCOB..  MyTareHe3, KaHIEpPOTeHe3,
TOHAJJOTOKCUYECKOE JIEHCTBUE, TepaToreHe3, dMOpUOTOKCHUYecKoe aeiicTBue. M3OupatenbHas
TOKCHUYHOCTh, OCHOBHBIE BU/IbI U 3aKOHOMEPHOCTH.

1.6.  OcHosbl moxcuxkomempuu.

Jlo3bl M KOHUEHTpAlHMH, OCHOBHBIE THUIBL. KpHUTEpUM NOTEHUHAIBHOW OMACHOCTH U
peanbHOil omacHOcTH. KoadduimenT MexBuAOBbIX paznmuuuil. KosdduiumeHt kymynsunuu.
3aBUCHUMOCTH  «103a-3Q(PEeKT» U «I103a-0TBET», OCHOBHBIE MOJOXeHUs. buonornueckue
MapKepBhl.

1.7.  Dxonoco-anudemuonocuueckue uccnedosanusn. QOyenka pucka O0as 300P06bsl
yenoeexa npu 8030elCmMEUY XUMUYECKUX 8eUleC8, 3A2PASHAIOUWUX OKPYAHCAIOUTO Cpedy.

DKOJIOTO-3TTUEMHUOJIOTHUECKUE HCCIICIOBAHUS . OCHOBHBIE KaTeropuu
SMUIEMUOJIOTHYECKUX HCCIEOBAHUM, CMOCOObI WX OpraHM3allH; OCHOBHBIE TOKa3aTelH,
aHAJM3UPYEMbIE€ B DKOJIOTO-3THIEMUOJIOTUYECKUX UCCIIETOBAHUX; OLIEHKA B3aUMOCBSI3H MEXKTY
BO3/IeiicTBHEM (akTopa prcka U 3aboieBaHueM. OleHKa pucKa ISl 3J0POBbsl YejIoBeKa MpHU
BO3JICUCTBUM XUMHUYECKUX BEIECTB, 3arPS3HSIONINX OKPYKAIOIIYIO Cpey: KOHIECIIINS aHalu3a
PHUCKa; OLICHKA PUCKA KaK 3JIEMEHT aHaJIW3a PUCKA, OCHOBHBIE JTAIlbl: OIIEHKA KAHIIEPOI€HHOTO 1
HEKAHIIEPOT€HHOTO PUCKOB.

Pa3nen 2. HopmupoBaHne XMMHY€ECKHX BellleCTB B OKPY:Kalolei cpejae

2.1. Canumapno-eucuenuqeckoe HOpMUpPOSaAHUe 8PEOHbIX XUMULECKUX eUeCmE.

['uruennveckoe HOPMHUPOBAHME XHWMHUYECKHMX BEIIECTB B BOJAEC BOIHBIX OOBEKTOB
XO3UCTBEHHO-TIUTHEBOTO M  KYJIBTYpHO-OBITOBOTO Ha3zHaueHus. [lokazaTenw BpEIHOCTH.
[Topsimox o6ocnoBanus [1JIK, O u knacca onacHoct. OCHOBHBIE TOKYMEHTHI.

HopmupoBanne npumeceil B atMoc(hepHOM BO3yXe TOPOJACKUX M CEITBCKUX MOCEICHHI:
MOKa3aTeNM BPEIHOCTH; CpPEIHECYTOUHble M MakcumanbHble paszoBeie [IJIK; mopsamok
000CHOBaHME HOPMATHUBOB U KJIaCCa OMTACHOCTH;, OCHOBHBIE JIOKYMEHTHI.

HopmupoBanue mnpumeceil B B03ayxe paOouell 30HBI: MaKCHUMAJbHBIE pPa30BbIE U
cpennecmennsie [1/IK, mpemenbHO nOMyCTHMBIE YPOBHHM 3arps3HEHUS KOXXHBIX TTOKPOBOB,
ounonoruueckue [1JIK y paboTaromux; mopsiiok 000CHOBaHHE HOPMATUBOB M KJlacca OMacHOCTH;
OCHOBHBIE JOKYMEHTHI.
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['uruennyeckoe HOPMHUPOBAHHE BPEIHBIX BEUIECTB B TII0YBE, €ro OCOOCHHOCTH,
MOKa3aTel BPeAHOCTH; 000CHOBaHHE HOPMATHBOB U KJIacCa OMACHOCTH; OCHOBHBIE JOKYMEHTHI.

['uruennveckoe HOPMUPOBAHME BPEAHBIX BEIIECTB B MHINEBBIX MPOIYKTaX: MOHSITHUS
JOIYCTUMON CYTOYHOM 03Bl U JAOMYCTUMOI'O CYTOYHOI'O MOTPEOJICHUS; MOPATOK 000CHOBAHUS
HOPMAaTHBOB, OCHOBHBIE JIOKYMEHTHI.

2.2. Hopmuposanue xumuueckux eewjecms 6 600€ BOOHbIX 00BEKMO8, UMEIOWUX
PpblOOX03AUCMEEHH0E 3HAYEHUE.

O6ocHoBaHHMe TMpeneiabHO JOMYCTUMBIX KOHIEHTpPAlUMi: OCHOBHBIE MPUHIUIIBL,
MOKa3aTear BPEIHOCTH, OSTalbl HCCIEJOBAHWN.  YCTAaHOBJIEHHE BPEMEHHBIX HOPMATHBOB.
[Topsimox 060cHOBaHUS KIacca OMacHOCTH BeliecTBa. OCHOBHbBIE TOKYMEHTHI.

Pazgen 3. Dxonoruyeckasi TOKCUKOJIOTHA

3.1. Ocrosnvie nonamus. IKOMOKCUKOKUHEMUKA. DKOMOKCUKOOUHAMUKA.

3aKOHOMEPHOCTH MPOSBICHUS TOKCHYHOCTH Ha PAa3HBIX HEPAPXUUYECKUX YPOBHIX
opraHu3anuy Onosorunyeckux cucteM. OCHOBHBIEC MOHITHS SKOTOKCUKOJIOTHH.

DKOTOKCUKOKWHETHKA: MUTpAIMsi XMMHYECKHX BEIIECTB: IMEPBHUYHOE pacIpeesieHue
MEXIy DIEMEHTaMH OKpyKaroleil cpeapl, reorpaduyeckuii U OMOTHYECKHH IepeHoc.
buoakkymynsauus, Ouomaraudukaius 1 OMOKOHIIEHTpupoBaHue. buortuyeckas u abuoTudeckast
Tparcopmarus. [[epcUCTeHTHOCTh XUMUYECKHX BEIIECTB B 00BbEKTaX OKPY)KAIOIIEH CPeIbl.

DKOTOKCUKOJAMHAMHUKA. DKOTOKCHYHOCTh, MEXAaHU3MbI SKOTOKCUYHOCTH. TOKCHYHOCTH
XUMHYECKHX BEIIECTB JUIsl PAa3JIMYHBIX JKUBBIX OPraHU3MOB M pacTeHui. buoumnmgukamus u
OroTEeCTUpOBaHUE.

3.2. DKkon020-moKcuKoio2uieckas OyeHKa ONaAcHOCMU 3a2PsA3HeHUs. OKpYcarouell cpeovl
XUMUYECKUMU 8eUieCMBAMU.

KomrekcHas olieHKa OMacHOCTH BELIECTBA C dKoJornyeckux no3unuid. Kiaccudukanms
TOKCHYHBIX OTXOJOB MPOHM3BOJCTBA W TOTPEOJCHHUS IO CTEIEHW BO3JCHCTBHA Ha CpeIy
oOuTaHUsT W 3/I0pOBbE YENIOBEKAa, CIOCOOBI OTHECEHHs] OTXOJ0B K KJAcCy OIAcCHOCTH.
Knaccugukarust onmacHbIX OTXOJOB IO CTETIEHW HETaTHBHOTO BO3JCHUCTBHS Ha OKPYKAIOIIYIO
cpeay, KpUTEpUU OTHECEHUS OTXO/I0B K KJIaccaM OMAacHOCTH.

3.3. Dxonozuueckoe nopmuposarue.

DKOJOTHYEeCKOE  HOPMHUPOBAHHME. OCHOBHbIE MpUHIUMBL  [loHATHE  TpenenbHO
JIONYCTUMOW ~ DKOJIOTMYECKOM  HAarpy3Kd H  OPEAeIbHO  JONYCTUMOW  3KOJOTHYECKOMN
KOHIIEHTpaluu. EMKOCTh 3KOCHCTEMBI. DKOJIOTMUYECKHH pe3epB U 30Ha HKOJIOTHUECKOT0 pe3epBa.
Mertogonoruueckue moaxosl k pacuery K.

Pa?’)]eﬂ 4, XapaKTepI/ICTI/IKa OCHOBHBbBIX 9JKOTOKCHUKAHTOB.

HaxoxJieH1e B IPUPOJE; UCTOYHUKH MOCTYIJICHUS B OKPYKAIOLIYIO Cpelly; OCOOCHHOCTH
JeMCTBUST HAa OpraHW3M 4eJOBEKa, NEHCTBHE Ha JpYrWe >KUBBIE OPraHU3MBI; MOBEJICHUE B
OKpYXarolle cpele; TOKCUKOMETPUYECKHE TMapaMeTpbl; HOPMATHBBI KauecTBa OOBEKTOB
OKPYKAaIOIEH CPeabl.

Oo1m1ee konuyecTBO MoayJiei — 4.

4 OQ0beM y4eOHOI TN CIUNTHHBI

B 3aueTHBIX B akanewm.
Bunbt yueOHO paboThI e TUHHIIAX qacax
O0masi TpyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY IUIAHY 3,0 108
KonraktHas pa6ora (KP): 0,33 12,2
Jlexmm (Jlek) 0,22 8
[TpakTnueckue 3anstus (I113) 0,11 4
CamocrositesnbHas padora (CP) 2,56 92
Buja koHTpoJsi: 3aueT/3K3aMeH 0,11 3a4eT ¢
onenkoii(3,8)
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B 3auetHbix | B actpoHoMm.
Bupl yue6HO# paboThI e IMHHIIAX qacax
O01mas TpyA10eMKOCTh JMCHUILIHHBI N0 Y4€0HOMY IJIAHY 3,0 81
KonTaktHas padora (KP): 0,33 9,15
Jlexmm (Jlek) 0,22 6
[Ipaktuueckue 3austus (I113) 0,11 4
CamocrositesibHas padora (CP) 2,56 69
Buja xoHTpOJISi: 3aUeT/3K3aMeH 0,11 3a4er ¢
onenkoii (2,85)

AHHoOTauus padoyeii nporpaMMsbl JMCHUTLIMHBI

«IIpoMbIlILIEHHAS] IKOJIOTHSI OCHOBHBIX XUMHYeCKHUX npou3BoacTs» (b1.B.15)

1 eab AUCHUIUIMHBI - TPUOOPETEHUE O0YUAIOIMMHKCS 3HAaHUN U KOMIIETEHIIUH, IIPO-
deccroHaNbHBIX YMEHUN U HABBIKOB B OOJIACTH OpPTaHU3alMd MajJOOTXOJHBIX MPOMBIIITICHHBIX
IIPOM3BOJICTB HA OCHOBE METOAOB 00E3BPEIKUBAHUS TBEPJIBIX, KUAKUX M Ta3000pa3HBIX 3arpsi3-
HSIOIUX BEIECTB.

2 B pe3yiabTaTe M3ydyeHUsl THCHMIIMHBI 00y4YalOIMiicsi MO mMporpaMMe GakaJjaB-
pHAaTa 10/I2KeH:

Obnadams crnenyronumu npodeccuonanbubiMu (I1K) komnerenmusmu:

- CIIOCOOHOCTHIO y4YacTBOBATh B COBEPILIEHCTBOBAHUHM TEXHOJOTMUYECKHUX IMPOLIECCOB C
MO3ULUI SHEPTO - U pecypcocOepekeHnsl, MUHUMHU3AlMK BO3/ICHCTBHS HAa OKPY’KAIOLIYIO Cpely
(TK-2);

- TOTOBHOCTHIO OOOCHOBBIBaTh KOHKPETHBIC TEXHUUECKUE PEIICHUS TPU pa3pabOTKe TeX-
HOJIOTUYECKUX IMPOLIECCOB; BHIOUPATh TEXHUUYECKUE CPEJCTBA U TEXHOJOTHH, HAIIPABIEHHBIE HA
MHUHHMH3AIUI0 aHTPOITOTEHHOTO BO3ICHCTBHS Ha oKpyxaromtyto cpeay (ITK-5).

3namo:

- OCHOBBI XMMHUYECKHUX TE€XHOJIOI'MI MPOU3BOJCTB C MO3ULIUN UX BO3AECHCTBUS HA OK-
PYXaroUIyIo Cpeny;

- OCHOBHBIE METO/bl OOpAIllEHUsI C TEXHOT€HHBIMU 3arpsI3HSAIOIMMH BEIIECTBAMHU.

Ymemn:

- aHaJIM3UpPOBATH JAHHBIE [0 HMCTOYHHMKAM BHIOPOCOB (COpPOCOB) 3arpsi3HSAIOIIMX Be-
IIECTB; BBIJICJIATH IPUOPUTETHBIEC 3arps3HSIOIIME BEIIECTBA U UCTOYHUKH MX BBIOPOCOB (COpO-
COB);

- TPOBOJUTH OILIEHKY MPHPOJOOXPAHHBIX MEPOIPUATUH 1O HOpPMATHBAM MpeAeIbHO
JIOTTYCTUMBIX BBIOPOCOB (COPOCOB) 3arps3HSIONIMX BEIIECTB U SKOHOMUYECKOH LierecooOpa3Ho-
CTH UX TIPAMEHEHHS.

Bnaodemu:

- HaBbIKAMU COCTAaBJICHHS M aHAIW3a MPUHIMIIHAAIBHBIX TEXHOJOTHYECKHX CXEM IO
OYHUCTKE BEIOPOCOB (COPOCOB) MPOMBIIIIICHHBIX TPOU3BOJICTB;

- METOJIaMU CpPaBHEHHS BapHAHTOB MPOEKTHBIX PEUICHHM, HallPaBJICHHbBIX HAa SHEPro- U
pecypcocOepexeHrne 1 MUHUMH3AIHIO BO3ACHCTBHUS Ha OKPYXKAIOIIYIO Cpeay

3 Kparkoe cogepkaHue U CHUTIMHBI

OcHOBHBIE XMMHUYECKHE TEXHOJOTMU M UX BO3ICHCTBHE Ha OKpYKaloIlylo cpeay (B
MIPOU3BOJICTBE CEPHOM, a30THOU U (PocHOpHOI KUCIOT, MUHEPAITBHBIX YI0OpEHUH, TIETOYEH,
aMMMaKa, CTPOUTEIbHBIX MaTepHAIOB, LIEUTIOJI03HO-0yMaXXHOH MPOMBIIIJIEHHOCTH U HedTe-
razoz00bI14e).

[TpuHIMIBI OpraHu3anuu nepepadboTku, 00e3BpEKUBAHUSA U YTHIIM3ALUU OTXO0B OC-
HOBHBIX IMPOU3BO/ICTB B XUMHUECKOH, HEPTEXUMUUECKON, CTPOUTETBLHON U JIp. OTPACTIAX.

MeToapl OYHCTKHA MPOMBIIIICHHBIX Ta30B OT TBEPIABIX YAaCTHIl U a3PO30JIei, OKCHJIOB
Cepbl U a30Ta, XJIOp- U (PTopcoaepk alux ra3zoB, OPraHUUYECKUX 3arpsA3HSIONINX BEIIECTB U
OKCHJIa yriiepoaa. XUMHUYECKUE, (PU3MKO-XMMUYECKHEe U OMOXHMHYECKHUE METO/bl OYMCTKU

73




cTouHbIX BoJ. Cucrema cOopa, mepepaboTKU M 00€3BPEKUBAHMS TBEPBIX MPOMBIIIICHHBIX
OTXO/IOB.
4 O0beM yueOHOH TUCHUILIUHBI

B 3aueTHbBIX B akanmem.
BI/II[BI y‘-IC6HOI>i pa6OTH eIUHHUIaX gyacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI N0 Y4€0HOMY IUIAHY 4,0 144
Konrakthas pa6ora (KP): 0,34 12,4
Jlexumm (Jlek) 0,22 8
[Ipaktuueckue 3ausrtus (I113) 0,11 4
CamocrositesibHas padora (CP) 3,42 123
Bujx koHTpOJIS: 3a4eT/IK3aMeH 0,24 IK3aMeH
(8,6)
B 3auerHbIX B actponom.
BI/IIH)I y‘IG6HOI71 paGOTI)I €IUHHUIaX yacax
O0mas TpPyA0EMKOCTb JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 4,0 108
KonrakTHas pa6ora (KP): 0,34 9,3
Jlexruu (JIek) 0,22 6
[Tpaktnueckue 3anstus (I113) 0,11 3
CamocrositesibHas padora (CP) 3,42 92,25
Bujx koHTpOJIS: 3a4eT/IK3aMeH 0,24 JK3aMeH
(6,45)

AHHOTanus padoyeil nporpaMMbl y4eOHOM TUCHUTIIIUHBI
«Texnuka 3ammTsl oKpy:xawuieii cpeasn» (b1.B.16)

1 Heap aucuunauHbl - GOPMUPOBAHNE aHCAMOJIs CUCTEMATH3UPOBAHHBIX 3HAHUN O
METO/ax W NpUeMax 3allUThl OKpYXarolled Cpelbl OT 3arpsi3HEHHs NPOU3BOACTBEHHBIMHU
0TX0/1aMH, cOpocaMu U BBIOpOCaMHu.

2 B pe3yabTare M3y4YeHHs] JMCHUILIMHBI 00y4YalolMiic Mo mporpamme 0akaJjaBb-
pHaTa 10JIZKeH:

Obradams cnenyromumu npodeccruonansHbiMu kommeTeHimsamu (11K):

- CIIOCOOHOCTBIO YYaCTBOBAaTh B COBEPIICHCTBOBAHUHU TEXHOJIOTHMYECKUX MPOLIECCOB
C MO3ULUI 3HEPro- U pecypcocOepexeHns, MUHUMU3aluU BO3/IeHCTBHS HA OKPYXKAIOIIYIO Cpey
(IIK-2);

- TOTOBHOCTBIO ~ OOOCHOBBIBaTh  KOHKPETHBIE TEXHHUUECKHE pPEUICHHUS IpH
pa3paboTKe TEXHOJIOTMYECKUX IPOIIECCOB; BHIOMpATh TEXHUYECKHE CPEACTBA U TEXHOJOTHH,
HAaIpaBJICHHbIE HAa MWHUMU3ALMIO AHTPOIOTE€HHOI'O BO3ACHCTBHS Ha OKPYXKAIOIIYIO  Cpeay
(IIK-5);

- TOTOBHOCTBIO M3y4aTh HAyYHO-TEXHHYECKYI0 HWH(POPMAIMIO, aHAJIN3UPOBAThH
OTEYECTBEHHBIH U 3apyOe:KHBII OMBIT 0 TeMaTuke uccienoBanuii (ITK-13).

3nams.

- OCHOBHBIE TE€XHOJOTMYECKHE METOJbl U MPUEMbl MUHUMHU3ALNUN MOCTYIUICHUS B
00BeKThl Ouocdepsl Hambosiee KPYMHOTOHHAKHBIX PAa3HOBUAHOCTEH MPOM3BOJCTBEHHBIX
OTXOJI0B, MX 00€3BpEKUBAHUS U NEPEPadOTKY;

- (U3NKO-XUMHUYECKOE CYIIECTBO, anmnapaTypHoOe oopmieHue "
COIOCTaBUTENIbHYIO 3((EKTUBHOCTh PEATU3YEMbIX IPUPOAOOXPAHHBIX TEXHOJIOTHI;

Ymemo:

- KBATU(UIIUPOBAHHO OOOCHOBATH BBIOOP COOTBETCTBYIOIICH MPHUPOIOOXPAHHON
TEXHOJIOTUH MPUMEHHUTEIHHO K PEIIEHUIO KOHKPETHOM 3a7auu 00e3BpexxuBanus (mepepaboTkm)
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OTXO0JI0B, COPOCOB M BBIOPOCOB B YCIIOBUSX JCUCTBYIOMIETO (IPOCKTHPYEMOT0) MPEATPUSTHUS;

Bnaoems:

- HaBBIKAMHU aHAIM3a HAyYHO-TEXHUYECKOH HWH(GOpManud B 0O0JACTH TEXHOJIOTHH
oOpallleHUsI C aHTPOIIOTCHHBIMH TOCTYILICHUSIMHU B OHOChepy.

3 Kparkoe coaep:xkanue TUCHHNIHHBI

Beenenne. CoBpeMeHHOEe CcOCTOssHHE Owocdepbl Kak CICJACTBHEC IMOCTYILICHHS
TEXHOTCHHBIX 3arps3HSIONINX BemecTB. HoMeHKIarypa OCHOBHBIX TIPUEMOB U CPEICTB
IPEIOTBPAIICHHS, COKpAILCHUs, 00e3BpeKUBAHKS (OUYUCTKH) M IIEPepadOTKH OTXO0JI0B, COPOCOB
U BBIOPOCOB.

TexHonoruss OYMCTKM OTXOAAMX ra3oB. OCHOBHbIE 3arps3HAIOIIME BELIECTBA
OTXOJAIIMX Ia30B, MaclITaObl U IOCIEACTBUS IMOCTYIJIEHUS OTXOIAIIMX ra3oB B atMocgepy.
Haubonee ¢ ¢dexkTuBHBIE TEXHOIOTUH MPEIOTBPALICHUS BBIOPOCOB IMBUTM U TOKCHYHBIX T'a30B,
ux o00opyloBaHME, MPUHLMIBI M YCIOBHMS peanu3aluM, Ioka3arean 3((EeKTHBHOCTH
AKCIUTyaTaluH.

TexHonorust OYMCTKU CTOUHBIX BoA. Kilaccudukanus u XapakTepucTuka BOAHBIX pecyp-
COB, TIPOOJIEMBI MX 3arpsi3HEHUs, MmoKa3aTenu 3(h(HEeKTUBHOCTH UCIIOIB30BaHMs, BOIPOCH BOJO-
HOJArOTOBKU. TEXHOJOTUM NPEOTBPALICHUS U COKPALCHMs 3arpsi3HEHHs] NPOM3BOJCTBEHHBIX
CTOYHBIX BOJI aHTPOTOT€HHBIMH MPHUMECSMH COTJACHO HMX KiacCH(UKAIMM Ha B3BEIICHHBIC
(KpyTIHO- ¥ MEJIKOAMUCIIEPCHBIE) U PaCTBOPEHHBIE (HEOPraHMYECKUE, OPraHuYeCKUe U rasbl), am-
napaTypHoe o()OpMIIEHHE COOTBETCTBYIOIIMX IPOIECCOB, CYHIECTBO M 3()(HEKTUBHOCTh UX pea-
au3anmu. Borpocel pecypco- U aHeprocoepexeHuss B 00JIaCTH OUYUCTKU CTOYHBIX BOJ (peKyre-
paTUBHBIE METO/Ibl OYUCTKH U UCIOJIb30BAHNE B HUX IIPOMBIIIJIEHHBIX OTXO/0B).

TexHonorust nepepabOTKU TBEpAbIX OTX010B. CBeleHHS O HOMEHKIAType, oObemax
o0pa3oBaHMsl M IMOCIEACTBUSAX pa3MELICHUs] Ha 3E€MHOM IOBEPXHOCTH TBEPABIX OTXOOB.
TexHOoIOrMM U3MEIbUEHUs, arjoMepaly U 00orameHus, Kak odliue mporecchl oOpalieHus ¢
TBEPABIMU OTXOJAaMH, HUX OCHOBHOE oOopynoBaHue. TexHosoruum oOpamieHus c Haubosee
KPYIMTHOTOHHXXHBIMH OTXOJIaMH C MPUMEpPAMU COOTBETCTBYIOLIUX MaTepHANIbHBIX PAacueToB U
OLICHKOW TEXHUKOIKOHOMUYECKOH 3(pPEeKTUBHOCTH.

3akmoyeHue. HanpaBieHus U nepCcneKTHBBI Pa3BUTHS MPUPOIOOXPAHHBIX TEXHOJIOTUH B
chepe oOparieHust ¢ OTX0AaMH.

4 O0béM yueOHOM M CHUILTHHBI
B 3aueTHBIX B akanem.
Bunasr yue6HOM paboThI e IMHHUIAX qacax
OO0masi TpyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 5,0 180
KonrTaktHas padora (KP): 0,57 20,4
Jlexruu (JIek) 0,28 10
[Tpaktuaeckue 3arstus (I13) 0,28 10
CamocrositesibHas padora (CP) 4,19 151
Buja konTpoJsi: 3aueT/3K3aMeH 0,24 IK3aMeH
(8,6)
B 3auerHbIX B actponom.
Bunbt yueOHO paboThI e TUHHIIAX qacax
O01as TPyA10eMKOCTh TUCHUILIHHBI 110 Y4€OHOMY IJIAHY 5,0 135
Konrakthas pa6ora (KP): 0,57 15,3
Jlexruu (JIek) 0,28 75
[Tpaktuueckue 3austus (I13) 0,28 7,5
CamocrositesibHas padora (CP) 4,19 113,25
Buj koHTpoIsA: 3a4eT/IK3aMeH 0,24 sk3ameH(6,45)
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AHHOTanus padoveil NPOrpaMmMbl IUCHUNIIHHBI
«IKOHOMMKA M MPOTHO3UPOBAHNE MPOMBIILIEHHOT0 MPpUPoaAoNnoJb30Banus» (b1.B.17)

1 Heau AUCUMIVIMHBI - TIOJATOTOBKA CHEIHMAIMCTOB-3KOJIOTOB, 00JIaJar0IInX
HaBbIKAMU CBOOOJHOTO BIAJCHHS  METOJaMU M TMOAXOJaMH K TPUHATHIO pEIIeHUM,
ONMPAIOLIUXCA HA PE3yNbTAThl INTyOOKOr0 3KOJIOTO-3KOHOMUYECKOTO aHalM3a 3KOJOTHYECKHX
po0JieM, BO3HUKAIOMIUX B chepe PyHKIIMOHUPOBAHUS MPOMBIIIIEHHOTO IIPOU3BOJICTBA.

2 B pe3yabraTe u3yYeHHS] IMCHUILVIMHBI oOydawummiicas Mo mnporpamme
0akajiaBpuaTa J10JIKeH:

Obnaoams cnenyromumu odbmenpodeccnonansabiva (OITK) u mpodeccruonaabHBIMU
(ITK) xoMIIeTeHIIUSIMHU:

- CIIOCOOHOCTBIO  HCIIOJIb30BaTh COBPEMEHHBIE HMH(OPMAIIMOHHBIE TEXHOJOTHH,
POBOAUTH 00pabOTKy MH(OPMALIMK C HCIIONB30BAHUEM MPUKIATHBIX MPOTrpaMM U 0a3 JTaHHBIX
JUIsL pacueTa TEXHOJIOTMYECKUX IapaMeTpoB OOOPYIOBAHMSI U MOHMTOPUHIA NPUPOAHBIX CPEN
(IIK-3);

- CIIOCOOHOCTBIO HCIOJB30BATh AJIEMEHTH JKOJOr0-DKOHOMHYECKOTO aHalu3a B
CO3JIaHUH FHEPro- U pecypcocdeperarorux texHonoruit (IK-8);

- CHOCOOHOCTBIO TPUMEHSTH COBPEMEHHBIE METOJbI HCCIICAOBAHUS TEXHOJIOTUYECKHX
MPOLECCOB U TMPUPOAHBIX Cpell, HCIONb30BaTh KOMIIBIOTEPHBIE CPEACTBA B HAYYHO-
uccienoBareabekoil padore (ITK-14).

3namo:

— IpPaBOBbIE, METOJUYECKUE, HOPMATHUBHO-METOJUYECKHE JIOKYMEHTbI, Kacarolluecs
peanu3anuyi SKOHOMUYECKUX MEXaHU3MOB OXPaHbI OKPY>KAIOILIEH MPUPOTHON CpeIbl;

— METO/bl OLIEHKHM yliepOa OT 3arps3HEHHUs] OKpY)Kalolleld cpellbl MPOMBIIUIEHHBIMU
IPEINPUATHIMHU;

— METOJbl UCUMCIICHHSI SKOJIOTUYECKUX IIATEXKEN 3a 3arpsi3HEHHUE OKPYKAOLIEH CpENIbl;

— CYIIECTBYIOILIUE CePTUPHUIIMPOBAHHBIC MPOTPaMMHbIE MPOAYKTHI U HHPOPMAIIHOHHBIE
CUCTEMBI, IPUMEHSIEMBbIE B CUCTEMAaX YNPABJICHUS CPEA03AIUTHON JeSTENbHOCTbIO;

— METOABl TPOBEACHHUS TEXHUKO-DKOHOMHMUYECKHX pacueToB, OLEHKH JKOJIOTo-
HKOHOMUYECKOHN 3((PEKTUBHOCTH KAaUTAIBHBIX BIOXKEHUH B CTPOUTEIHCTBO MPOU3BOJICTBEHHO-
XO3SIMCTBEHHBIX OOBEKTOB, pa3pabOTKM M BHEJAPEHUS HOBOM TEXHHMKH,  OCYIIECTBICHUS
CPENO3AIINUTHBIX MEPOIIPUATHH;

— METO/JIbl SKOJIOT0-?PKOHOMHUYECKOT'0 aHaJIn3a, IPOrHO3UPOBAHMS U YIIPaBICHUS B chepe
MPOMBIIIIIEHHOT'O TPUPOIOTIOIB30BaAHUS.

Ymemn:

- MpPUMEHATH TOJY4YECHHbIE 3HAHMS, YMEHHS U HaBBIKM B 00JIaCTHM 3KOJOTHYECKON
HSKOHOMMKH JUI KBTM(PULIHUPOBAHHOIO BHIMOJIHEHUSI HAayYHO-HCCIIEAO0BATENBCKOM, MPOEKTHOM,
MIPOU3BOJICTBEHHO-TEXHOJIOTMUECKOM,  SKCHEPTHOM M  OpraHM3allMOHHO-YNPaBIECHYECKON
npodecCHOHATBLHOM 1eATEIEHOCTH.

Braoemy:

- MPAKTUYECKMMM HaBBIKAMU MPHUMEHEHUS JEHCTBYIOIIMX HOPMAaTHUBHO-METOINYECKUX
JIOKYMEHTOB, CIIEHUAIN3UPOBAHHBIX IPOrPaMMHBIX MPOAYKTOB M TIOJYYEHHBIX B IIpoliecce
oOyuyeHMsT 3HaHMU Ui TPOBEACHUS HATYpaIbHOH U CTOMMOCTHOM OLIEHKH BO3ACHUCTBUS
NPOMBIIUIEHHBIX ~ NPENNpHUSITHH HAa  OKPYXAlOUIyI0  Cpeay; OIpeeNieHuss  pa3MepoB
KOMIICHCAIIMOHHBIX IUIaTeXeH 3a 3arps3HeHue arMochepbl, BOAHBIX OOBEKTOB M IIOYB;
MOJITOTOBKU 3KOJIOT0-3KOHOMHUYECKOTro 000cHOBaHUS 3 ()EKTUBHOCTH pa3pabOTKU U BHEAPEHUS
OJIHOLIEJIEBBIX U MHOTOLIETIEBBIX CPEO3AIUTHBIX MEPOIPUITHH.

3. Kparkoe coaep:xanue JTUCUMILIUHBI:

HapogHoe XO03siCTBO Kak LEJIOCTHAas 3KOJOro-d3KoHOMHueckas cuctema [lonsatue
MPOMBIIIJIEHHOTO  MPUPOIOIOIb30BaHUs.  XapakTep B3aMMOJICHCTBUS TPOMBIIIJICHHBIX
00BEKTOB C OKPYKAIOILIEH NPUPOAHON Cpefoil M ero 3KOJI0ro-’KOHOMHUYECKHE MOCIEICTBHS.
Ponb 1 3HaueHHWe SKOHOMUKHM MPUPOJONOIB30BAHMS B PEIICHUU 3a]ad pPa3BUTHUS OTpacieit
HapOJHOI'O XO35MCTBA U OXPAHbI OKPYXKAIOLIEH IPUPOJHON CPEBL.
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HopmatuBHO-IpaBOBBIE  aKTbl,  PETYIUPYIOIIME  NPUMEHEHHUE  SKOHOMMUYECKHX
MEXAHU3MOB NPUPOAOINOIB30BAHNAA. JIEMEHThl YKOHOMHYECKOTO MEXaHU3Ma PALMOHAIBHOTO
IIPUPOJOINOIB30BaHUsA. MeECTO HOPMHMPOBAaHHs YPOBHS 3arpsi3HEHHsI OKpYXKAlOLIEH Cpelnbl B
3aJa4ye peajau3aluy SKOHOMHMYECKOIO MEXaHM3Ma OXpPaHbl OKpyxkarouie cpensl. Cucrema
IUIaTeXel 3a 3arpsA3HEHHUE OKPYJKAIOLIEH Cpelibl KaK MHCTPYMEHT OOE€CIeueHUss HOPMATUBHOIO
KadyecTBa OKpyxkaroled cpeiasl. Poib 3K0I0ro-3KOHOMHUYECKOro aHaiu3za B 3((eKTUBHOU
peanu3aluyi SKOHOMHUYECKOI0 MEXaHU3Ma IPUPOAOIIOIb30BAHNUS.

Hcnonb3oBanue MHGOPMAIIMOHHBIX TEXHOJIOTUN M CePTU(GULUPOBAHHBIX MTPOrPAMMHBIX
IPOAYKTOB JUIsl OLIEHKM BO3JCHCTBHA Ha OKPY)KAIOLIYI0 Cpeay BBIOPOCOB 3arpsi3HSIONINX
BEIIECTB B aTMoc(epy U cOpOCcOB B BOAHbBIE OOBEKTH. Y CTAHOBJIIEHUE HOPMATUBOB MpEAEIbHO
JIOMTYCTUMBIX BBIOPOCOB B arMocepy M HOPMATUBOB COPOCOB B BOJHBIE OOBEKTHI IIO
pe3yibTaTaM OLIEHKHM BO3AeHCTBUSA. BBIOOp cpemo3aluTHBIX MepOIpUsTUil, 00ecreunBaroInX
HOPMAaTUBHOE Ka4€CTBO OKPYKAIOLIEN CPEJIbI.

DKOJIOro-3KOHOMUYECKUN yIiepd Kak CpeACcTBO aHalIM3a Pa3MEpPOB AHTPOIOI€HHOIO
BO3JICUCTBUS HAa  OKPYKAWOIIYIO CpeAy M ydeTra JKOHOMHYECKHX IOCIEICTBUM 3TOTO
BO3JCICTBUS TpU aHAIN3E HapOJIHOXO35UCTBEHHOW 3(P(PEKTUBHOCTH CPEAO3aLIUTHBIX
MEPONPUITUA W HWHBECTUIIMOHHBIX HPOEeKTOB. CyIIECTBYIOIIME METOJbl OLIEHKH 3KOJIOro-
9KOHOMHYECKOro ymiep6a. OCHOBBI MOJX0Aa K YKPYIIHEHHOW OLIEHKe yuiepba OT 3arps3HEeHus
aTMocdepbl, BOAHBIX OOBEKTOB M pa3MelleHHs OTX0A0B. [lopspok omperneneHust pa3MepoB
yiep6a oT 3arps3HeHUs 3eMellb XUMUYECKUMU BEILECTBAMHU.

MeTonbl MCUMCIICHHS IUIATEXKEW 3a 3arpA3HCHHUE OKPYKAIOLIECH Cpelbl U HETaTUBHOE
BO3/JCICTBUE HAa OKPYKAIOIIYI Cpely NpU pa3MELICHUMH OTXOAOB. AHaIM3 SKOHOMMYECKHX
MEXaHU3MOB CTUMYJIWPOBAHUS CHMKCHHs 3arpsi3HEHHsI OKPYXKalolled Cpeabl NMpU B3UMaHUU
9KOJIOTHYECKUX IutaTrexeid. OCHOBHbIE (DaKTOpBI, BIUSIOIIME Ha BEJIUYMHY IUIAThl. Bujsl
IaTexeil, NCTOYHUKKU (OPMHUPOBAHMUS, HAlpaBICHMs HCIOJIb30BaHMA. Pacuer muiarexei 3a
BBIOPOCHI 3arps3HAIONIMX BEUIECTB B aTMmocdepy, cOpoc B BOAHBIE OOBEKTHI, HEraTUBHOE
BO3/ICIICTBHE HAa OKPY’KAIOLIYI0 CpeAy MpH pa3MelleHuu oTxoJoB. [IpuHiunsl GopmMupoBaHus
CTaBOK IJaTeXel 3a 3arpsi3HeHue Ookpyxatwomeil cpeapl. [IpumeHenue HHPOPMALMOHHO-
BBIYMCIIUTEIIBHBIX CUCTEM JUIS pacdeTa HKOJOTMYECKMX IUIATeKEH W aHaluu3a BKIAJIOB
Pa3INYHBIX AJIEMEHTOB NPOU3BOCTBEHHO-X03IHCTBEHHOM CUCTEMBI B X (hOpMUpOBaHHUE.

AHaiIM3 3K0JI0r0-?KOHOMUYECKOW 3(PPEKTUBHOCTH OCYIIECTBIECHUS MPUPOJOOXPAHHBIX
MEpONpHUATHHA, pPa3pabOTKM M BHEJPEHUS] HOBOW TEXHUKH, OCYIIECTBICHMS KalHUTaJIbHBIX
BioxkeHuil. CoziepkaHue 3KOJIOr0-3KOHOMHUYECKOT0 00OCHOBAHMS MHBECTHIIMOHHBIX MPOEKTOB,
UX KOMMepueckas, OrwJDKeTHas M SKOHoOMHYeckas 3¢¢eKkTUBHOCTh. HeauckoHTHpyemble U
JUCKOHTHPYEMBIE MTOKA3aTEIN IKOJIOr0-3KOHOMUYECKOW 3P(PEKTUBHOCTH, METO/IBI UX pacuera u
oOmacte mpuMeHeHHs. [IoHATHE COMOCTaBUMOCTH Ppa3IMYHBIX BapHAHTOB OJHOLENIEBBIX U
MHOTOIIENIEBbIX ~ MPUPOAOOXPAHHBIX Meponpuatuidl. Metoael aHamm3a 3(G(HEKTUBHOCTH
OJTHOLIEJIEBBIX pPeCypcocOeperaronmx 1 cpeio3aliuTHRIX MeponpusaTuil. Crienuduka noaxona K
aHAIM3y  JKOJIOTr0-3KOHOMHYECKON 3 (PEKTUBHOCTH MHOTOIIENEBBIX CpEeI03alUTHBIX
MeponpusaTHiA. BnusHue pasnuunii B o0beMax MpOU3BOACTBA MPOIYKIMHA Ha METOIBI OLEHKH
9KOJIOTO-3KOHOMHMUYECKHMX MOKa3aTeled pa3JudyHbIX BAPUAHTOB TEXHUYECKHUX PEIICHUN. AHanu3
HKOJIOTO-IKOHOMHUYECKOW  3(P(PEKTUBHOCTH TEXHUUYECKUX PpEIIeHUH, HalpaBIeHHBIX Ha
yIydlleHHe KadyecTBa MPOAYKUUHU. AHAIU3 3KOJIOr0-3KOHOMUYECKON 3] QexkTuBHOCTH
pa3IMYHBIX BapUaHTOB MHOTOLENEBBIX  MPUPOJOOXPAHHBIX MEPONPUATUM, CBSI3aHHBIX C
KOMIUIEKCHOU TepepaboTKOM ChIpbs, CO3/1aHUEM MaJOOTXOAHBIX TEXHOJOTHH, yTHUIM3anueit
OTXO0Z10B. BimsiHMe pa3nuuuii acCOPTUMEHTa NPOAYKIIMM M €€ KauyecTBa Ha COIOCTaBUMOCTh
HKOJIOTO-3KOHOMHMYECKHUX MTOKA3aTENEH.
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4 O0béM yueOHOH THCHHUILINHBI

B 3ageTHBIX B akanem.
BI/II[BI y‘-IC6HOI>i pa6OTH €IUHHUIaX gyacax
OO0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 5,0 180
KonraktHas pa6ora (KP): 0,57 20,4
Jlexuun (Jlek) 0,11 4
ITpaxtuueckue 3ansatus (I113) 0,22 8
Jlabopatopusbie 3ausTus (J1ao) 0,22 8
CamocrositesibHas padora (CP) 4,19 151
Buja koHTpOJISI: 3aUeT/AIK3aMeH 0,24 sk3amen (8,6)
B 3aueTHbIx B actponom.
Bunasr yue6HOM paboThI eIMHHIAX qacax
O01mas Tpy10eMKOCTb JMCHUILIHHBI N0 Y4e0HOMY IJIAHY 5,0 135
KonrakThas pa6ora (KP): 0,57 15,3
Jlexruu (JIek) 0,11 3
[Tpaktueckue 3anstus (113) 0,22 6
Jlaboparopusbie 3ausTus (J1ao) 0,22 6
CamocrositesbHasi padora (CP) 4,19 113,25
Bujx koHTpOJIS: 3a4eT/IK3aMeH 0,24 JK3aMeH
(6,45)

AHHOTanuA padoyeil NPOrpaMMbl AUCUUIIIMHBI
«OcHoBbI MUKPOOHUOJI0THN U OHoTexHOoJI0TUN» (B1.B.18)

1 Heap AMCHUIIMHBI - H3y4YeHHE OMONOTUYECKUX CBOIMCTB MHUKPOOPTaHU3MOB,
OTIPENIETSIONMIUX UX POJIb B JBOJIOMHUH aTMOC(HEphl, y4acTHE B OMOTCOXMMHYECKUX IHUKIIAX
mpeBpalleHuss B TPUPOJE Yriepoda, a3zoTa, cepbl, ¢ocdopa, Keneza; CaMOOUHIIAIOLIECH
CIOCOOHOCTH SKOCHUCTEM, 3aKOHOMEPHOCTEN WCTIOIb30BAHUS MHUKPOOPTaHU3MOB,;
OMOTEXHOJOTHYECKHUX CIIOCOO0B OUMCTKHU 3arpsI3HEHHBIX MPUPOIHBIX U TEXHOT€HHBIX CUCTEM.

2 B pe3yabTaTe H3yYeHUs] JUCHUIUVIMHBI OOyYalIIUiiCA MO0 mporpamMme
OakajaBpuaTa J0JIKEeH

Obnadams CIETYIONTUMU KOMITETCHIIUSIMU:

- CITIOCOOHOCTHIO HCTIOIB30BAaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JIJIs1 TOHUMaHUs
OKpy»Xxaromiero mupa u sieiieanit npuposl (OI1K-3);

- CIOCOOHOCTHIO YUaCTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTMUYECKUX MPOIIECCOB
C TIO3UIIMI SHEPTO- U PECypcoCcOepeKeHrsI, MUHIMHU3AIIMHA BO3JACHCTBUS Ha OKPYKAIOIIYIO CPEIY
(TIK-2).

3nams:

- OnoxuMuueckue M (PU3MOJOTUYECKHE CBOMCTBA MUKPOOPTaHU3MOB (OakTepuii
[IMaHoOaKTepui, apxebaKkTepuii, BUPYCOB, OJTHOKICTOYHBIX BOJAOPOCIIEH, TPOCTEUIITUX, TPHOOB);

- TeHETUYECKHUE OCOOEHHOCTH MUKPOOPTaHU3MOB, POJIb IIA3MHU/J] B BOJIOIM OHHBIX
mporeccax, 3aKOHOMEPHOCTH  MOAM(PUKAIIMOHHOW W  TE€HETHYECKOW  HM3MEHUYMBOCTH
MHUKPOOPTaHU3MOB;

- MPOIIECCHI aJanTalliy, BIUSHUE THUIIOB €CTECTBEHHOTO0 O0TOOpa Ha M3MEHUYHMBOCTH
NOMYJSIIIAA,  XapakTep  BIUSHUS  OJKOJIOTMYECKMX W  TEXHOTCHHBIX  (aKTOpOB  Ha
MHUKPOOPTaHU3MBI,

-OCHOBBI TIEPHOJNYECKOTO U HEMPEPHIBHOTO KYJIbTUBUPOBAHMS, 3aKOHOMEPHOCTH OWO-
TEXHOJOTHYECKHUX CIIOCOO0B OUMCTKHU 3arpsi3HEHHBIX MPUPOIHBIX U TEXHOT€HHBIX CUCTEM.

Ymems:

- ONpeAeNATs MOP(OJIOTUI0O MHKPOOPTaHHU3MOB W OTHOLIEHHE HUX K pPa3HbIM
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rpymnmam, MUKpoOHYI0 00CEMEHEHHOCTh OOBEKTOB OKPYXKAIOIIEH Cpelbl U TEXHOTCHHBIX CPEJI;

- BBIIETISITh MUKPOOPTaHU3MBI C OINpeNeaEHHBIMU (U3NOJIOTMYECKUM CBOMCTBAMU
METOZIOM HAKONHUTEIbHBIX KYJBTYP, BBIIEIATH YHUCThIE KYJIbTYPBHI, ONPEACSATh AKTUBHOCTH
OMOLUIOB U YyBCTBUTEIHHOCTH MUKPOOPTaHU3MOB K aHTHOMOTHKAM;

- TOTOBUTh MHUTATENbHBIE CPEAbl M  KyJbTHBHPOBATH MHKPOOPTaHH3MBI B
CTaIlMOHAPHBIX YCIOBUSX;

- ompenenats  3(pQPEeKTUBHOCTb  HUCIOJNB30BaHUS ~ MUKPOOPTaHU3MOB  JUIS
Onopemenuanuu 3arpsA3HEHHBIX [T0YB U OUYHUCTKU BOJIBI.

Bnaoemu:

- OCHOBaMHU MHKPOOMOJIOTUYECKOW TEXHUKH, METOJAMH MUKPOCKOIMH B CBETIOM
1ojie, METOAAMHU TOATOTOBKM NPENapaToB Ui MHKPOCKONHH, TOATOTOBKOW TOCYIObl |
MUTATENBbHBIX Cpell sl KYyJIbTUBUPOBAHUS MUKPOOPTaHM3MOB, METO/IaMU TIOCEBOB U IEPECEBOB
Ha JKUJIKHE U TBEP/IbIC MUTATEIbHBIC CPEIBL.

3 Kparkoe cogep:kaHue TUCHHUILINHBI:

Beenenne B mpeamer. OOBEKTHI U METOJBI MHUKPOOHOJIOTUH, MHUP MHUKPOOPTaHU3MOB,
oO1urre npu3Haku U pazHooOpasue. Poinb B pupo/ie U MPaKTUYECKOM IeATEIbHOCTH.

buomornss  mpoTHCTOB  (MHKPOBOAOPOCIH,  TpUOBI, TpocTedmme,  OaKTepHH,
uaHOOaKTepHH, apxeOaKTepuu, BHUPYCHI) : OCOOCHHOCTHM CTPOCHUS KIETOK IPOKApUOT U
DYKApHOT, MPUHLIUIBI KIacCU(UKAIUK, OCOOCHHOCTHM THTAaHUS M OTHOIIEHHUS K YCIOBHUSIM
OKpyXkaromieid cpeapl. Ponbp B mpupoje, 3HaYeHHE M UCIOJIB30BaHHWE B OMOTEXHOJIOTMYECKUX
nporeccax.

Poct u KynpTUBHpPOBaHHME MHUKPOOPTraHU3MOB. XHMHYECKUH COCTAaB  KIETOK
MHUKPOOPTaHU3MOB. THIIBI MUTaHUS MUKPOOPTAaHW3MOB, TIOCTYIUICHUE MHUTATEIBFHBIX BEIIECTB B
KIeTKy. Buabl M cocTaB MUTATENbHBIX CpeA IS KyJIbTUBHpPOBaHHS. MeTonbl OIpeaeneHus
AaKTUBHOCTH poOCTa MHKpOOpraHu3mMoB. CrocoObl  KyJIbTHBHPOBAHUS: IEPHUOJUYECKOE,
HENpPEePhIBHOE, MMMOOMIH3AIIHS KIETOK.

Merabonu3sm Mukpoopranu3moB. OOMEH BeEIIECTB, KaK COBOKYNHOCTb peaKIuil
aHabonmu3ma u Kkarabonmuszma. Tumbl OMOIOTUYECKOTO OKHUCIEHHs (adpoOHOE M aHa’poOHOE
JIbIXaHUe, Opo’xeHue). AspobHoe OKHCJIEHUE OpraHUYECKUX cyOcTparos,
LEJUTI0JIO30COIEPKAIIMX ~ MPUPOJHBIX ~ OMONMOJIMMEPOB,  YITIEBOJOB, OENKOB, JIMIH[OB,
yriaeBonopoaos, C-1 coenunenuil. [lonHoe okucieHue, HEMOIHOE OKUCIEHHUE, TpaHCchopMaIIns.
OxucrneHue HeEOpraHMYecKHX cyOcTpatoB. AHa’poOHas TpaHchopMalus OpraHHYECKUX
cyOcTpaToB (OpoxeHus, aHadpoOHoe nbixa- HUE).OCOOEHHOCTH OaKTepuaIbHOTO (POTOCUHTERA.
Pone B mnpupoge M NOpakTUYECKOE 3HAUYEHHE OSTUX MPOLECCOB B OHOTEXHOJIOTMH U
IIPOMBILIEHHOW 9KOJIOTHH.

['eHeTnueckue  acmeKkThl ~ MHMKPOOPraHU3MOB.  ['€HOM  JYKapHOTHYECKUX  H
POKAPUOTHYECKUX OPTaHW3MOB. PoJb Miia3mMu B 9BOIOLMMOHHEIX MPOIeccax, 3aKOHOMEPHOCTH
MOJIU(PHUKAIIMOHHON U TeHETUYECKOW M3MEHYMBOCTH MUKPOOPTaHU3MOB, IIPOIIECCOB aJanTallH,
BJIIMSIHASL THIIOB €CTECTBEHHOTO OTOOpa Ha HM3MEHUYHBOCTH TOMYJISIHHA, XapakTep BIHSHUS
HKOJIOTHYECKUX U TEXHOTEHHBIX (PAKTOPOB HA MUKPOOPTaHU3MbI. [IpHHIIUIIBI METOIOB CENEeKIINU
MHUKPOOPTaHU3MOB. JKOJIOTHUSI MHKpPOOPTaHW3MOB. PacmpocTpaHeHne MHKpPOOPTaHH3MOB B
IOPUPOIHBIX U TEXHOTCHHBIX cpellaX. Y4acTue MUKPOOPIaHU3MOB B OMOTCOXMMHUYECKHX LUKIaxX
MIpEBpAICHHI B IPUPOJIE YTIEpoa, a3oTa, cepsl, pocdopa, xene3a. DopMbl B3aMMOOTHOIIIEHUN
MHUKPOOPIaHU3MOB.

Porp MHUKPOOPTaHU3MOB B nporeccax CaMOOOYHUIIICHUS MIPUPOTHBIX
cpen.3aKOHOMEPHOCTH OMOTEXHOJOTHYECKUX CHOCOOOB OYUCTKH 3arps3HEHHBIX MPHUPOTHBIX U
TEXHOTCHHBIX CHCTEM ( TTOYBBI U BOJIBI).
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4 O0beM yueOHOM TMCUMILTHHBI

B 3aueTHBIX B akanem.
BI/II[BI y‘-IC6HOI>i pa6OTH €IUHHUIaX gyacax
OO0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 5,0 180
KonraktHas pa6ora (KP): 0,79 28,4
Jlexumm (Jlek) 0,22 8
[Ipaktuueckue 3austus (I113) 0,11 4
Jlaboparopusbie 3austus (J1ab) 0,45 16
CamocrositesibHas padora (CP) 3,97 143
Buja xoHTpOJISi: 3aUeT/3K3aMeH 0,24 IK3aMeH
(8,6)
B 3auerHbIX B actponom.
BI/IIH)I y‘IG6HOI71 paGOTI)I €IUHHUIaX yacax
O01mas TpyA10eMKOCTh JMCHUILIHHBI 110 Y4€0HOMY IJIAHY 5,0 135
KonTaktHas padora (KP): 0,79 21,3
Jlexmum (Jlek) 0,22 6
[Tpaktuyeckue 3anstus (I13) 0,11 3
Jlaboparopusbie 3ausatus (J1ab) 0,45 12
CamocrositeanHas padora (CP) 3,97 107,25
Bujx koHTpOJIsI: 3a4eT/IK3aMeH 0,24 IK3aMeH
(6,45)

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMUILIHHBI
«Ikoaornyeckuii Monutopunrn» (b1.B.19)

1 Ileab QMCHUIVIMHBI - TIOJYYEHHUE CTYACHTAMU 3HAHUU B 00JIACTH SKOJIOTMYECKOIO
MOHUTOPHHTA KaK CHelHanbHON HH)OPMAIIMOHHON CUCTEMBI - CUCTEMBI HAOJIIOJICHUSI U aHAJIN3a
COCTOSIHUSI IPUPOAHOM Cpeibl, B MEPBYIO OUYepeb 3arpsi3HeHUN U 3(pPEeKTOB, BbI3BIBAEMbIX UMHU
B Ouocdepe.

2 B pesyabTare M3yyeHHsl IMCUUILIMHBI 00ydawumMiics Mo mporpaMmMe 6akaJjaB-
pHaTa 10JIKeH

Obnadams crnenyronumu podeccruonanbupiMu kKommnetreHusMu (I1K):

- CIIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHBbIE HH()OPMAIMOHHBIE TEXHOJOTHH,
IPOBOAUTH 00pabOTKY HMH(pOpPMAIMM C HKCIIOJIb30BAHWEM MPUKIAIHBIX HporpamMm U 0a3
JAHHBIX JJIs pacueTa TEXHOJIOTMYECKUX MapaMeTpoB OOOpYyIOBaHHS M MOHHTOPUHIA
npupoHbix cpen (ITK-3);

- CIIOCOOHOCTBIO IIPUMEHSITh COBPEMEHHBIE METO/IbI MCCIIEIOBAHMS
TEXHOJIOTHYECKHX MPOILIECCOB U MPUPOJIHBIX CPEll, UCIIOIB30BaTh KOMIIbIOTEPHBIE CPECTBA
B Hay4HO-HcCIenoBarenbekoi padore (ITK-14).

3namo:

- TpeOOBaHUS JCWCTBYIOLIETO 3aKOHOAATENbCTBA B YAacTH HKOJOTHYECKOTO
MOHHMTOPHHTA;

- OCHOBHBIE€ HCTOYHUKHM TIOCTYIUICHHSI 3arps3HSIONIMX BEIIECTB B OOBEKTHI
OKpYKarloIleu cpeibl;

— INPUHLMIIBI ~ [POEKTHPOBAHMSI  IPOrpaMM M METOJOB  JKOJOIMYECKOIO
MOHMTOPHHTA.

Ymems:

- HCI0JIb30BaTbTEXHUUECKUE CPEICTBA 3KOJOTMYECKOT0O MOHUTOPHHTIA, TIOKa3aTeNn
OLIGHKU COCTOSIHUSI OKPY’KaIOIIeH Cpeibl, MPOBOJUTH HEOOXOAUMBIE PAacYeThl C UCIIOIb30BaHUEM
COBPEMEHHBIX TEXHUYECKUX CPEJICTB;
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— BBIMOJIHAT MaTEMAaTUYECKOE IUIAHMPOBAaHUE HKCIEPUMEHTAa U 00paboOTKy ero
PE3yJbTAaTOB C LENbI0 ONTUMU3ALNU IPOrPaMM 3KOJIOTUYECKOTO MOHUTOPHHTA.

Braoemy:

- HABbIKaMU MPOEKTUPOBAHUS CXEM IKOJIOIMYE€CKOr0 MOHUTOPUHTA;

- aHaM30M  (DaKTUYECKOT0 MarTepualia IMpU OpraHU3alH  SKOJOTHYECKOTo
MOHHMTOPHHTA, AHAJIU30M COCTOSIHUS 0ObEKTOB HAOIIOICHUSI.

3 Kparkoe cogepxxanne JuCHMNIHHBI

Knaccudukanus BUAOB M HampaBlIeHUH NEATEIbHOCTH cucTeM MoHuTOpuHra. CoBpe-
MEHHBIE MPEICTABICHUSI O MOHUTOPUHTOBBIX CUCTEMaX - MH(POPMALMOHHBIX CUCTEMAaX, BBITOJ-
HSIOILME 3a7]auy HAOIIOACHHS, OLEHKU U MPOrHO3UPOBAHMS COCTOSHUS NMPUPOAHBIX cpex (Imac-
CUBHBIM MOHUTOPHHT).

OcHoBHBIE 33/Ja4l U OCHOBHbIE IPUHLIUIIBI OpraHu3anuu ['ocy1apcTBeHHON CUCTEMbI Ha-
omonennii (I'CH), I'moGanbHO# cuctembl MOHUTOpHUHTa OKpyx)aromei cpenst CMOC/GEMS.
KoHTakTHBIE ¥ JAUCTAHIIMOHHBIE METObI HAOIIOACHUN (Ja3epHbIN, a9POKOCMUYECKUNH MOHUTO-
PUHT).

MeTtoapl mpo6ooTdOpa, MPOOOMOATOTOBKH, aHAIM3a U 00PabOTKHU JTaHHBIX B 3aBUCHMO-
CTH OT paccMaTpuBaeMoro mMacirabda. ['eorpadus HCTOUHHKOB U PACIIONOKEHHE TOCTOB HAOIIO-
IECHUN.

[Tpo6ooT6Op 1 MPOOOIMOATOTOBKA - BAXKHEHIINN aCIIEKT aHATUTUYECKONH XMMHUHU TTPUPO/I-
HBIX Cpe€Jl, OTIMYAIOLIUXCA BapuabeTbHOCThI0, MHOITOKOMIIOHEHTHOCTBIO, allpHOPHON Herpe-
CKa3yeMOCTBIO BEIIECTBEHHOTO COCTaBa, a TAaK)Ke YPE3BBIYAWHO MAaJbIMHU OIPEIeIIIEMbIMU
KoHIeHTpanusaMu. Crneunuduka mpo6ooTdéOpa Hpu B3ATUM MPOO Ta30B, BOJbL, OMOTHYECKUX
areMeHTOB. ONTUMH3AINS CXEMBI aHATTN3A.

MeTtoasl U cpeAcTBa aHanu3a OOBEKTOB OKpYXkaromiei cpenbl. MeToapl OMOaKKyMyIisi-
¥, OMOMHIMKAIINN U OMOTECTUPOBAHMS. DIECKTPOXUMHUECKUE METObI aHamu3a. Onrudeckue
METOJIbI aHanu3a. ['a30KUAKOCTHAs XpoMaTorpaduu ¢ CeJIeKTUBHBIMH JIETEKTOpaMH, TPUMEHe-
HUE XPOMAaTO-MacC-CHEKTPOMETPHH HHU3KOTO pa3pemieHus C KBaApYIOJbHBIMH  Macc-
nerekropamu. CepHifHble Ta30aHaTN3aTOPbl, OCHOBAaHHBIE HA KOHJYKTOMETPUYECKUX, KOJIOpU-
METPUYECKUX, TOTEHIIMOMETPHUECKUX METOAaX aHanu3a. [[pubopsl 1 METOABI TUCTAHIIMOHHBIX
Ja3epHBIX U3MEPEHUH.

4 O0b€éM yueOHOI THCHUNITHHBI
B 3aueTHBIX B akanem.
Bunasr yue6HOM paboThI e IMHHUIAX qacax
O01as Tpya10eMKOCTh JMCHUILIHHBI N0 Y4€OHOMY IJIAHY 4,0 144
Konrakthas pa6ora (KP): 0,34 12,4
Jlexmm (Jlek) 0,22 8
[Tpaktueckue 3austus (I13) 0,11 4
CamocrositesibHas padora (CP) 3,42 123
Buja koHTpoJsi: 3aueT/3K3aMeH 0,24 IK3aMeH
(8.6)
B 3auerHbIX B actponom.
Bunbt yueOHO paboThI e TUHHIIAX qacax
O01as TPyA0eMKOCTh JUCHUILIHHBI 110 Y4eOHOMY IJIAHY 4,0 108
KonraktHas padora (KP): 0,34 9,3
Jlexmm (Jlek) 0,22 6
[Tpaktaeckue 3arstus (I13) 0,11 3
CamocrositesibHas padora (CP) 3,42 92,25
Buja koHTpoOJIsi: 3aueT/3K3aMeH 0,24 JK3aMeH
(6,45)

81




AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«Xumus okpy:karomeii cpeas» (b1.B.20)

1 Heab pucuunInHbI - GOPMUPOBAHUE KOMIUICKCA CHCTEMAaTU3UPOBAHHBIX 3HAHUN
0 XUMHUYECKHUX D3JEMEHTaXx M HUX COCIMHEHMIX, a TaKKe 3aKOHOMEPHOCTSIX, KOTOPBIM
HNOJUYUHSIOTCS pa3/InYHbIe XUMUUYECKUE PEAKIIMYA MEX/y BEILIECTBAMHU B OKPYXKAIOILIEH cpelie.

2 B pe3yabTaTre u3yYeHUs AUCHMIUVIMHBI O0y4YalOIIMICA 10 MNporpamMmme
0akajaBpHaTa J0JI/KEeH:

Obnadams cnenyrouuMu nipodeccuoHaibHbIMUA KommneTeHIusaMu (11K):

- CIOCOOHOCTB y4acCTBOBATh B COBEPILIEHCTBOBAHMH TEXHOJOTMYECKUX IIPOLIECCOB € MO3U-
UI 3HEPro- M pecypcocOepekeHusi, MUHUMH3AIMN BO3JCUCTBUA Ha OKPYKAIOIIYI0 Cpeay
(I1K-2);

- TOTOBHOCTH 00OCHOBBIBATH KOHKPETHBIE TEXHUYECKUE PEUICHUS MpU pa3paboTKe TEXHO-
JIOTUYECKUX IPOLIECCOB; BbIOMpAaTh TEXHUUYECKHUE CPEACTBA U TEXHOJIOTWH, HAIPABJICHHbIE Ha
MHHHAMH3AIIMIO aHTPOIIOTEHHOTO BO3/IeHCTBUS Ha OKpysxaroryio cpeay (ITK-5);

- TOTOBHOCTh M3yuyaTh HAYYHO-TEXHUUYECKYIO0 MH(POpPMAIUIO, AaHAJTU3UPOBATH OTEYECTBEH-
HBIN U 3apyOSIKHBIN OMBIT 110 TeMaTuke uccienosanuii (ITK-13);

3uams:

- CTPYKTYpy Ouocdepsr;

- cnennuduyeckrne OCOOCHHOCTH CTPOSHHS M XHMHUYECKOTO COCTaBa aTMOCQEpHl,
ruapochepsl 1 TUTOChEpHI;

- XUPAIbHYIO YUCTOTY KUBOTO BEILIECTBA;

- HEpa3pbhIBHYIO CBfA3b YEJIOBEKAa, KaK MPEJICTABUTENsl >KUBOI'O BEIIECTBA, C
MaTepHaIbHO-?HEPTeTHUECKUMH TIpoLieccaMu ouochepsr;

- OCHOBHBI€ IIPUPOJIHBIE MEXAHU3MBI, ONIPEAEIISIIOLINE €€ YCTOMYMBOCTb.

Ymemo:

- TIPOTHO3UPOBATh IMOCJEACTBUS HETaTUBHOI'O AHTPOINOTEHHOIO0 BO3JCHCTBHUS Ha
OPUPOJHbIE MEXaHU3MBbl, OINpEAENSAIoNMe YCTOWYUBOCTh Ouoceppl U, Kak CIEJICTBUE,
OKa3plBalole HeOJAarompusaTHOE JieicTBUE Ha Hacrosmee M Oynayliee MOKOJIEHUsS
YeJI0BEYECTBA.

Braoems:

- COBPEMEHHBIMH TMPEACTABICHUSIMU O MHUTPAlMU M TpaHCPOpPMAIUH XUMHUYECKHX
AJIIEMEHTOB M HX COEIMHEHUIl B arMocdepe, ruapocpepe U BEpPXHUX CIOSIX JUTOChEphl MOJ
BO3JICHICTBMEM  TPOIIECCOB  pAacCeMBaHHWs UM  KOHIICHTPHUPOBAHUS,  OOYyCIaBIMBAEMBIX
CYIIECTBYIOIMMMH (OpMaMH JIBUKEHUSI MaTEPH;

- HaBBIKAMHU aHaJHM3a HAYYHO-TEXHHUYECKON MHQpOpMAIMU B 00JacTU XUMHH OKpYKaro-
men Cpeabl.

3 Kparkoe conep:xkanue TUCHUTIUHBI:

Bseoenue. CoBpeMeHHbIE NIPEJICTABICHNUSI O BOBHUKHOBEHUHN BcesleHHOM U Ku3HU Ha
maHete 3emust. CUMMETpHsl U aCUMMETpUsl  OKpyxkatouiero mupa. llonstue xupanbHOU
YUCTOTHI OMOCHEPHI.

Qusuxo-xumuieckue npoyeccvl 8 ammocgepe. CoctaB aTMochepbl, cojiep>KaHHe MUKPO
u makpo mpumeceil. DopmupoBanne noHochepsl 3emau. O30H B atmocdepe. Ilporeccs
oOpa3oBanus u rubenu o3oHa. [loHsTHE "HyneBoro 1ukiaa" 030HA, MPUYMHBI €r0 HAPYIICHUS.
[IpyurHBl M TOCIEACTBHS BO3HUKHOBEHHsI 030HOBOM "mpIpel" Haj AHTapkTuaou. IIpornos
COCTOSIHMSI 030HOBOTO ci0s. [IyTH yMeHbIlIeHHs] aHTPOIOTE€HHOTO BIUSHUS HAa O30HOBBIM CIION
IIaHeThl. MexayHapoaHOe COTPYJHHUYECTBO B OOJACTH M3YYEHHS U OXpaHbl O30HHOTO CIIOS.
XuMuyeckue mpeBpaiieHus B Tpornochepe. KuHernueckue mapaMeTphbl MPOIECCOB OKHCICHUS
npumeceil. OOpazoBaHus CBOOOIHBIX pAIMKAIOB, MX pPOJIb B TIpoleccax TpaHchopmauu
npumeceil B Tpornocgepe. [lytn mocTymieHus u croka coeauHeHuil cepsl U a3zorta. [Iporecch
CYXOTro U MOKpOTo ocaxkJieHust mpumeceil. OCOOEHHOCTH MPOIIECCOB EPEHOCA COEAUHEHUN CEPhI
u a3ora B Tponocgepe. Oprannueckue coeanHeHust B atMocdepe. MICTOUHMKN TOCTYIUICHUS! U
CTOKa OpraHMYecKux coenuHeHwil. IIporecchl TpaHchopMmaluu OpPraHMYECKHX COCTWHEHUM B
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tpornocdepe. ucnepcHsie cucteMsl B atmocepe. TemrepaTypHble HHBEPCHU U yCTOMYHUBOCTh
atMocdepsl. OcoOEHHOCTH TIPOTEKaHUs (HOTOXMMHYECKHX PEaKIH B BO3IAyXe TOPOJIOB.
OO0pa3oBaHue 030Ha, NEPOKCUALIETUIIHUTPATA U €ro roMosaoros. CXOJACTBO U pa3iavyunue NpUYUH
oOpazoBanusi cmora B Jlonmone u Jloc-Anmxkenece. OcoOeHHOCTH cocTaBa BO3JyXa B
nomMenieHusx. Paguanmonnsni 6anmaHc muaHetsl. [lapHukoBwiii 3¢ ¢ext. IlapHUKOBBIE Ta3bl.
[IpyuuHBl ¥ BO3MOXKHBIE  IOCIIEACTBUS YBEIMYECHUS KOHIEHTPALMKM MapHUKOBBIX Ta30B B
atmocepe. Anbbeno 3emnu. BnusHue aspos3oneit Ha kinumar. [lonstue “‘simepHas HOYB”,
“snepHas 3uma”. [IpobieMa coxpaHeHUs KIMMaTa i €€ MEeKIyHAPOIHBIC aCTICKTHI.

Qusuxo-xumuieckue npoyeccvl 8 cuopocgepe. I'mapoONOTHUECKUN LUKI U CTPOCHUE
ruapocdepbl. AHOMaIbHbIE CBOWCTBA BOJbl. OCHOBHBIC BHJbI MPUPOAHBIX BOA M CIOCOOBI MX
knaccuukanuu. OopMUpOBAHUE COCTaBa NPUPOIHBIX BOA. [JlaBHbIE aHWOHBI U KATHOHBL
Opranuyeckue BelecTBa B MPUPOIHBIX BoAax. PactBopumocTs ra3os. Kputepuu ycroitunBoctu
MUHEpanoB. JKecTKOCTh W IIENOYHOCTh HMPUPOAHBIX BOJ. 3aKUCICHHE BOJOEMOB. DBOJIIOIUS
XUMHYECKOro coctaBa okeaHa. ConeBoil OanaHc okeaHa. [ J1aBHbIe KOMIIOHEHTHI M COJIEBOM
coctaB Boj oOkeaHa. 3akoH Jlutmapa. CoJ€HOCTh M 3aKOHOMEPHOCTH €€ paclpejiesieHus: B
okeaHax. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN  IMOTEHUMAN HOpUpoAHbIX Boa. llonsTue pe.
I'pannnsl ycroiunBocTH BOAbl. Biaussaue pH u pacTBOPEHHOro KMCIOpPOJa HAa OKUCIMUTENIBHO-
BOCCTAaHOBUTENbHBIN MOTEHLMAN W 3HaueHue pe. Juarpammel pe - pH ansa MoaenbHbIX U
MPUPOJHBIX CUCTeM. Pemokc-OydepHocTh npupomubix Boxa. CrpaTudukanuss TPHUPOTHBIX
BoioeMoB. Onurorpodusie U 3BTPOPHBIE COCTOAHUS BO0eMOB. OCOOCHHOCTH OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX IMPOIIECCOB B OJIMTOTPOPHBIX M IBTPO(MHBIX BOJOEMax, OokeaHe, UepHOM
Mope. KuHeTMKka OCHOBHBIX OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX IPOLECCOB B MPUPOTHBIX
BojloeMax. Pepokc-mporieccel ¢ ydacTHEM NEPEKHCH  BOJOPOAA U CBOOOJHBIX PpaIUKaJIOB.
HcTounuku oOpa3oBaHus MEPEKUCH BOAOPOa U CBOOOIHBIX PaauKajIoB B BogoeMax. [Iporecchl
KOMIUIEKCOOOpa3oBaHUs B TPHUPOJIHBIX Bojaax. KomiuiekcooOpa3oBarenw MNPUPOAHOTO U
AHTPONOTEHHOTO MPOUCXOXKACHUA. [ uapaT MeTaHa B MOPSIX.

Qusuko-xumuueckue npoyeccol 8 1umocgepe. CoBpeMEHHOE NMPECTABIEHUE O CTPOSHUN
auTocepsl U DIEMEHTHOM COCTaBe 3€MHOHM KOpbl. ['OpHBIE MOpOIABI U MOPOA0OOpa3yoIIne
MuHepansl. [Ipormeccsl BbIBeTpuBaHMs W Mo4uBOoOpaszoBanus. [louBooOpasyrommue (axTopsl.
CoBpeMeHHOE TpEJCTaBICHHE O TOYBe, TEPMUHBI U ompeneneHus. [louBeHHBIH MPOodUIH,
MMOYBEHHBIN TOPU3OHT. Du3znueckue CBOMCTBa NMO4YB. TBepjasg 4YacTh MOYBBL. MexXxaHHYECKHE
AIIEMEHTHl TIOYBBL. Braro€MkocTh W BO3AYXOEMKOCTh MOuBHL. Kiaccudukaius Mo4YB MO
MEXaHUYECKOMY COCTaBy. XUMHUYECKUN COCTaB M CBOMCTBA MOYB. DJIEMEHTHBIN COCTAB TOYBHI.
Oprannueckue BemiectBa B mouBe. ['ymyc. DpakimoHHbId cocTaB rymyca. ['yMHUHOBBIE U
¢bynbpBo- kucIOTH. ['ymuH. OpraHomMuHepajibHbIE COeIWHEHUs] TMOoYBbl. [lornoTuTenpHas
crocoOHOCTh TMouB. [loyBeHHBIN morIomarmuil KoMiiekc. VoHHbIE 0oOMeH B TOYBe.
OOMeHHbIE KaTUOHBI TT0YB. EMKOCTh KaTHOHHOTO 0OMEHa. 3acoeHUe TTOYB, MPUYHUHBI U METO/IbI
00pbrObI. KHCITOTHOCTH U MIET0YHOCTh MOYB. AKTyajlbHas U MOTEHIMAIbHAS KUCIOTHOCTh MOYB.
[TpuunHbl 3akuciaeHUs] TOYB U Mepbl 00pbObl. CoenuHeHuss a3ora U (ochopa B MOUBEHHOM
cnoe. Tpanchopmanusi coenuHeHuii azota u docdopa B mouBeHHOM cioe. ['mapar mMetaHa Ha
KOHTUHEHTAX.

Du3suKo-XumMuieckKue npoyeccvl Ha NYMAX MUepayuu 6peoHbiX eujecms 8 2eocqepax.
[TonsiTie o mporeccax MUTpAMU  DJIEMEHTOB, WX KOHIICHTPUPOBAHUS U paCCesSHUS B
OKpyXkaromiel cpene. buoreoxumuueckue Oapbepbl. [loHSATHE O KpPyrooOOpoTax BEUIECTB B
npupoae. Buasl kpyrooboporoB. ['mobGampHbIe KpyrooOopoTsl azota u (ochopa B mpupoe.
OcHOBHBIE OTJIMYUST KPYTOOOOPOTOB a30Ta u docdopa. BiausHue aHTPONOreHHON NeATeTbHOCTH
Ha Kpyroobopotsl azota u ¢ocdopa. OCHOBHBIC IKOJIOTHYECKHE TPOOJIIEMBI, CBSI3aHHBIC C
HCIIOJIb30BaHNEM a30THBIX U QochOpHBIX yIoOpEeHUll B CeIHCKOM X03siCTBE. PaquoHyKINAbI B
OKpyKarotien cpene. EcrecTBeHHbIe HCTOUYHUKH paguanuu. VICTOYHUKH paauanuu, CO3JIaHHbBIC
gyenoBekoM. Oco00 onacHbIe aHTPOMOTEHHbIE OpraHuYeckre coennHenus. HedTh 1 MpoayKThI ee
nepepaboTku. XJopconepikalliue opraHuyeckue coeauHeHus. lIpomeccol Tpancopmanuu u
YT MUTPAIMH 0cO00 OMACHBIX OPraHUYECKUX COCTUHEHUH B Ouocdepe. Tsokenple METaUIbI U
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UX COEMHEHUs B OKpyxaromeil cpene. [lyru nocrymienus B 6uocdepy. IIponeccs xumndeckoi
TpaHchopMaIlu COCAMHEHUH TSOKENIBIX METAUIOB B OKpYyXKaromeh cpene. Mcrounwku
MOCTYIUIEHUS CYIIEPIKOTOKCUKAHTOB B OPraHU3M Y€JI0BEKa.

3axnouenue. Aunanu3 Hauboliee CIOXKHBIX, TPEOYIOIUX JaJIbHEUIIEro U3yYeHUs
po0JIeM XUMHUU OKPYXAIOLIEH Cpe/Ibl.

4 O0bem yueOHOH THCHHMIIINHBI

B 3aueTHBIX B akanmewm.
Bunbr yueOHOM paboThI e IMHHIAX qacax
OO0mas Tpy10eMKOCTh TUCHUIIJIUHBI M0 Y4eOHOMY TIAHY 3,0 108
Konrakthas pa6ora (KP): 0,33 12,2
Jlexumm (Jlek) 0,11 4
[Tpaktaeckue 3arstus (I13) 0,22 8
CamocrositesbHasi padora (CP) 2,56 92
Bua xoHTpoJIA: 3aueT/3K3aMeH 0,11 3a4eT ¢
onenkoii (3,8)
B 3aueTHBIX B actpoHomMm.
Bunsr yue6HOM paboThI eIMHHIAX qacax
OO0masi TpyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 81
KonTaktHas padora (KP): 0,33 9,15
Jlexmu (Jlek) 0,11 3
[Tpaktuyeckue 3ansatus (I13) 0,22 6
CamocrositesbHasi padora (CP) 2,56 69
Bua xoHTpoOJIA: 3aueT/3K3aMeH 0,11 3a4eT ¢
onenkoii(2,85)

AHHOTanus padoyeil NporpaMMbl AU CHMIIIMHBI

«JIeKTHBHbIE TUCHUIUTHHBI 10 pU3HYecKoii KyabType u ciopty» (b1.B.21)

1 Henp AMCHMIUIMHBI: OBJIAJICHUE METOOJOTHMEH HAyYyHOTOo MO3HAHMUS (U3NYECKOU
KyJBTYpBl M CHOPTa; 3HAHUE MCTOPHUYECKUX, HAYUHBIX M IMEAarorMuecKUX OCHOB (pu3MuecKoi
KYJIbTYpBI, CIIOPTa U 3J0pPOBOr0 00pa3a *HU3HU; OBJIAJICHUE CUCTEMOM TEOPETUUYECKUX 3HAHUU,
NPAaKTUYECKUX YMEHHUH M HaBBIKOB, OOECIIEUMBAIOIIMX COXpPAHEHUE U YKPEIUIEHUE 37J0pPOBbS,
NICUXUYECKOEe  OJaromojilyuume, pa3BUTHE M COBEPIICHCTBOBAHUE  IMCUXO(U3MUECKUX
CHOCOOHOCTEH, KauecTB M CBOMCTB JIMYHOCTH, CAMOOIpeJeNeHHne B (PU3NYECKON KyJIbType U
CIIOpPTE; M3Y4YEHHE TEOPETHUYECKHX, TEXHHYECKUX M TAaKTUYECKHX MPHUEMOB OJHOIO W3 BUJOB
criopra.

2 B pe3yabtare u3y4yeHus: AUCHUIUIMHBI O0y4yawuUIuiici 01O Mporpamme
0akajaBpHaTa q0JIKEH:

Obnadams cnenyronumu 00mekyasTypHbiMU (OK) KoMmeTeHITUsAMU:

—  CIIOCOOHOCTBIO K caMOOpraHu3anuu u camoodpaszoanuto (OK-7);

—  CIIOCOOHOCTBIO HCIIOJIb30BaTh METOJbl U CPEACTBA (PU3UUECKOM KYJIbTYpPbI IS

o0ecrieueHns TIOTHOLIEHHOM COLMalIbHOM U npodeccnonansHoi nestenpHoct (OK-8).

Snamo:

—  HayyHO-TIPaKTUYECKHE OCHOBbI (PM3NYECKOH KYJIbTYpHl U CIIOPTA, 3J0POBOT0 0Opasza

KHU3HU;

—  COUHMaJIbHO-OMOJIOTHYECKHE OCHOBBI (PU3UYECKOM KYIbTYPHI U CIOPTA;

—  BIMSHHE O3JJOPOBUTENBHBIX CHCTEM (DU3MUECKOr0 BOCIHMTAHUS Ha YKpEIUIEHHE

3/10pOBbs, TPOPUIAKTHKY MPOPecCHOHATBHBIX 3a00JIEBaHUN U BPEIHBIX PUBBIYEK;

—  CcI0CcOObI KOHTPOJISI U CAMOKOHTPOJIS, OLIEHKU (PU3MUYECKOTO Pa3sBUTHA U (pU3HUECKON

MIOATOTOBJICHHOCTH.
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Ymemn:

—  COCTaBJIATh KOMIUIEKC YIPAKHEHMH AJISI CaMOCTOSITEIbHBIX 3aHATHH (PU3ndecKoi

KYJIbTYPOH U CIIOPTOM;

— COCTaBJATb M BBIIOJHATH HWHAWBUAYAIBHO IOA0OpaHHbIE KOMIUIEKCHI 110

(bu3n4eckoil KylnbType U pa3InyHbIM BUJIaM CIIOPTa;

—  OCYIIECTBJIATb CaMOKOHTPOJb 32 COCTOSHMEM CBOETr0 OpraHu3Ma M coOJr0aaTh

MpaBUjIa TUTUEHBI M TEXHUKU 0€30IaCHOCTH;

— INPUMEHATH NOJIY4YEHHbIE TEOPETUYECKHE 3HAHUS B IOBCEIHEBHOM, 00pa30BaTeIbHOM

U Ipo(heCcCUOHANBHOM eI TeNbHOCTH;

—  CaMOCTOATENBHO COBEPIICHCTBOBATh M PA3BUBATh CBOH KYJIbTYpHBI YpOBEHb B

00y1acTi UCTOPHH (PU3UYECKOHN KYIBTYpPhI U CIIOPTA;

— OonepupoBaTh TEMATUYECKUM IMOHSATHHHBIM ammaparoM COBPEMEHHOM (u3ndecKoi

KYJIBTYpBI U CIIOPTa;

—  BBINOJHATH 33JaHUs, CBS3aHHBIE C CAMOCTOSTEIBHBIM aHAIM30M M 00pabOTKOM

uH(pOpMalLUU IO U3y4aeMbIM TEMaM.

—  OCYIIECTBIJIATH TBOPYECKOE COTPYJHHUYECTBO B KOJUIGKTUBHBIX ()OPMAX 3aHATHH.

Braoemw:

— CpeICTBaAaMM M METOJaMH YKpEIUIEHUs] MHAMBUIAYaJbHOTO 370POBBS, (PU3NYECKOTO

CaMOCOBEPILIECHCTBOBAHMS;

—  TEOPETHYECKMMH, TEXHWYECKMMU W TAaKTUYECKHMMH HABBIKAMHA B OJJHOM H3 BHJIOB

CIOPTa;

— HaBbIKAMM KPHUTHUYECKOIO MBbILIUIEHUs, 000OIIeHuss M aHaiau3a uHpOpMaluy,

IIOCTAHOBKH 1ieJIel ¥ BbIOOpA IMyTH €€ TOCTUKEHUS;

—  HCIONB30BaTh (PHU3KYIBTYPHO-O3IOPOBHUTEIBHYIO JESITEIBHOCTh IS YKPEIUICHUS

3JI0POBBSI, JOCTH)KEHHS KU3HEHHBIX W MTPO(PECCHOHATBHBIX LEJICH.

3 Kparkoe conep:kanue JHCIHUILTHHBI

Kypc nmuctummuasl «JJIeKTHBHBIE AUCHMIUIMHBI MO (U3MYeCKOH KyJAbType M
CIOPTY» peanu3yeTcs yepe3 BapuaTUBHbBIM KOMIOHEHT (3JIEKTUBHBIA MOyib) 328 akaj. yacosB /
246 acTpoHOM. 4. (KOHTakTHasi paboTa + caMocTosATedbHas paboTa CTYJIEHTOB), B 3a4E€THbIE
€IMHUIBl HE TEepPEeBOJUTCS, SBISETCS 00s3aTeNbHBIM Ul UCIIOJHEHUS NPU 3A0YHOU ¢hopme
o0yuenus.

Kypc nuctummusasl «JIeKTHBHBbIE AUCHMILIMHBI MO (U3MYeCKOH KyJbType H
CIOPTY» 3aKaHYMBAETCS 3a4€TOM B KOHIIE KaXIOro 4dYeTHoro cemectpa. KoHTpoib
OCYILECTBIIsIET OOBEKTUBHBIN YUET Mpolecca U pe3yabTaToB Y4eOHON esATebHOCTH CTYJCHTOB
U OCYIIECTBISICTCS 110 NMPUHSATONW B YHHBEPCHUTETE PEHTHHIOBOHM cucteMe s cTyaeHtoB O3 u
30 oOyueHus.

[Tporpamma paccunTaHa Ha W3y4eHHE TUCIHHIUIMHBI «JJIeKTHBHbIE THCHHIJIUHBI 10
¢pu3nyeckoii KyJbType M CHOPTY» B TEUEHHE IIECTH CEMECTpPOB M IMpearojaraer, 4To
oOyJaromuecsi UMEIOT TEOPETHYECKYIO ITOATOTOBKY B OOJNACTH IUCHHILIMHBI «Du3mueckas
KYJIBTYpa U CIOPT».

Kputeprem ycrnenrtHoCTH OCBOCHHUSI YUeOHOTO MaTepHualia SBISIETCS SKCIEpTHAs OleHKa
IpernoJiaBaTessl, yYUTHIBAIONIAsi CBOEBPEMEHHOCTh U MOJHOTY BBIMOJIHEHUS JOMAIIHUX 3aJaHHH,
YETKOCTh W TIOJIHOIIEHHOCTh BBITIOJHEHUS! KOHTPOJBHBIX PAa0OT M TPAKTUYECKOTO 3aJlaHWs,
3HaHUH TEOPETHUYECKOTO pa3Jiena JUCIUILINHBL.

Moay.as 1. Teopernuecko-MeToAMYeCKHE OCHOBBI (PM3MYECKOI KYJbTYPhI U CIIOPTA.

1. O3znmopoBuUTENbHAS HAMPABICHHOCTh — KaK BOKHEHIIUN MPUHIIUI CUCTEMBI (PU3HUECKOTO
BocnuTaHust. OCHOBBI TOCTPOCHUS 03I0POBUTEIBHON TPEHUPOBKH.

2. OU3KYIBTYPHO-030POBUTENBHBIE METOAUKHU U CUCTEMBI.

3. OreHka COCTOSIHUSI 3J0pPOBBS M (DU3UYECKON TMOATOTOBICHHOCTH 3aHUMAFOIIMXCS

(bu3nUecKoil KyIbTypoil U CIIOPTOM.
Moayab 2. JIBurarejbHble BO3MOKHOCTH 4eJIOBEKA — BOCHUTAHUE (U3MUYECKHX
kadecTtB. BOCK I'TO.
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[losiBnenue u BHeapenue komiuiekca I'TO
2. Bocnutanue ¢uznueckux KadecTB 0Oydaromuxcs (OTAETbHbIE Ka4eCTBEHHBIE CTOPOHBI
JIBUTATEIIbHBIX BOBMOXKHOCTEH UEIIOBEKA).
Moayab 3. MeToauka OpraHu3aliy U NMpPoBeJeHus] CIIOPTUBHBIX COPEBHOBAHUM U
(pU3KYyILTYPHO-MACCOBBIX MEPONPHUSATHIA.
1. XapaktepucThka CHOPTUBHBIX COPEBHOBAHUI U (DU3KYIHTYPHO-MAaCCOBBIX MEPONPUATHH.
2. Oenepanbnbiit 3ak0H 0T 04.12.2007 Ne 329-®3 «O ¢dusuveckoil KyabType U CIOPTE B
Poccuiickoit  ®denepanmu». OpraHuzanusi CHOPTUBHBIX —Meponpusituii. MHBeHT-
MEHEJKMEHT B CIIOPTE.
3. OcHoBHbIe TIOHSTHS 3TUKK criopta. Fair Play. TIpodunaktika HapylieHUH CIIOPTHBHOM
sTuku (0opbba ¢ monmHroM B criopte). BAJIA.
4. O0beM yueOHOI JUCUMIIIIMHBI (BAPUATUBHbIH KOMIIOHEHT)

B axazem CemecTpbl
Bun yueOHOM paboThI qacax I v Vi
OO0miast TpyA0€MKOCTh AUCIIUTLIUHBI 328 108 108 112
10 y4eOHOMY TUIaHY
KonrakTHas pa6ora (KP): 328 98 102 98
Jlexruu (JIek) 18 6 6 6
CamocrositeabHas padora (CP): 298 98 102 98
Bua koHTpoOJs: 3a4eT / IK3aMeH 12 3auer (4) 3auer (4) 3auer (4)
B CemecTphl
Bun yuebnoit paboThl ACTPOHOM. I v Vi
gacax
OO61mas TpyA0eMKOCTh AUCHIUTIITNHBI 246 81 84 81
1o y4eOHOMY TIJIaHy
KonTaktHas padora (KP): 246 81 84 81
Jlexmm (Jlek) 13,5 45 45 45
CamocrositeabHas padora (CP): 223,5 73,5 76,5 73,5
Bujx KOHTpoOJIsA: 3a4eT / IK3aMeH 9 3auer (3) 3auer (3) 3auer (3)

JMCHUIINHBI BADHATHBHOM 4aCTH (IMCIHUILJIMHBI 110 BBIOOPY)

AHHOTaUUs padoyeid NPOrpaMmbl JUCUUIIIIMHBI
«PU3NKO-XUMHYECKHE OCHOBBI IPOLIECCOB € HCNOJIb30BAHMEM NMPUPOIHBIX PECYypPCOB)
(1.B.JIB.01.01)

1. Heab AUCHMILUIMHBI — O3HAKOMHUTHCS C TEPMOJUHAMHUYECKOW TEOpHEH pacTBOPOB
AJIEKTPOJUTOB M AJIEKTPOXUMUUYECKHUX IeTel (TaIbBAaHUYECKUX DJIEMEHTOB), MTOHSATH OCHOBHBIC
KMHETUYECKUE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX IPOIECCOB, POJb KaTaiau3a ajs
XUMUYECKON TEXHOJIOTHH.

2. B pe3yabtare MH3y4YeHUs] UCHUIUVIMHBI O00y4yawlIuiics MO0 Mporpamme
0akajiaBpuaTa [10JI2KEH:

Obaaoams crnienyromumMu odmienpodeccruonanbHbiMu Komnetennusmu (OI1K):

- CIIOCOOHOCTBIO HCIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYUHbIE 3aKOHbBI ISt
MOHUMAaHHMsI OKPY’KaIoIIero Mupa u sisienuit mpuposi (OI1K-3);

- CMOCOOHOCTBIO OCYIIECTBIISATh TEXHOJOTHMUECKUI MPOLECC B COOTBETCTBUHU C
pErjiaMeHTOM M HCHOJIb30BaTh TEXHUUYECKHE CPEACTBA Il U3MEPEHUsS] OCHOBHBIX MapameTpoB
TEXHOJIOTHYECKOTO MPOIecca, CBOMCTB ChIphbs U mpoaykiuu (ITK-1);
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- CIIOCOOHOCTHIO IIPUMEHSITh COBPEMEHHBIE METO/IbI UCCIIEJOBAHMS
TE€XHOJIOTMYECKHUX ITPOLECCOB M MPUPOIHBIX CPEl, MCIOIb30BaTh KOMIIBIOTEPHBIE CPEICTBA B
Hay4YHO-HCCIe0BaTesibekoi padote (I1K-14).

3namo:

- OTJIMYUTEIbHBIE OCOOCHHOCTH B TOBEJICHUH PACTBOPOB 3JIEKTPOIUTOB, CBSI3aHHbIC
C IIPOXO0X/IEHUEM DJIEKTPUUECKOIO TOKA;

- TEOPHUIO FAJIbBAHUYECKUX SIBJICHUN;

- TEOpPUH KHUHETHKHU, IIyTH TEOPETUYECKOrO0 pacueTa CKOpPOCTEH XHMHYECKUX
peaKuuil 1 OrpaHUYECHHS B IPUMEHUMOCTH PACYETHBIX METOMIOB;

- OCHOBBI TEOpPHHM (POTOXMMHUYECKMX U LENHBIX pEaKIuid, OCOOCHHOCTH UX
CTaJIMMHOTO NPOTEKAHUS U YCIIOBUS OCYILIECTBIICHUS;

- OCHOBHBIE€ 4E€pPThl TOMOT€HHOTO U T'€TEPOre€HHOr0 KaTaau3a, IPUYUHBl YCKOPEHUS
XUMHUYECKOI0 IIpoLecca B IPUCYTCTBUU KaTalu3aTopa.

Ymemn:

- [PUMEHITh KOHAYKTOMETPUYECKHE U MOTEHLUOMETPUYECKHE H3MEpPEHMs s
oInpezeNeHus] TEPMOJANHAMUYECKUX (PYHKIMNA XUMHUYECKUX PEAKIMM, KOHCTAHThI IUCCOLMALINH,
IIPOU3BENIEHUS PACTBOPUMOCTH, pH pacTBOpOB U T.1.

- INPUMEHSTh  TEOPETUYECKHME  3HAHUA U JKCIEPUMEHTAIbHBIE  METOMbI
UCCIIIOBAaHUS (PU3UYECKON XMMHUHM ISl PEIICHHS BOIPOCOB, BO3HUKAIONIMX MPHU H3YYCHUH
KMHETUKHA XMMHYECKUX PEaKLIi;

- IIPOBOAUTH AHAJIN3 U KPUTHYECKHU OLIEHUBAThH IOJYYEHHBIE HKCIIEPUMEHTAIbHbIC
JTaHHbIe, 0000111aTh U JeaTh 000CHOBAaHHBIE BBIBOJIbI HA 0a3e MPOBEIEHHBIX ONBITOB.

Braoemy:

- KOMIUIEKCOM COBPEMEHHBIX JJIEKTPOXUMHUYECKUX METOJOB HCCIECJOBAHMS UL
OIpeCIICHUS] TEPMOJAMHAMUYECKUX XapPAKTEPUCTUK MIEKTPOJIIUTOB U XUMUYECKUX PEAKLIMIA;

- METOJIaMU  ONpPEJEICHUs TOpsAAKa M CKOPOCTH pPEAKIMH, YCTAaHOBIIECHUS
JUMUTHPYIOIIEHN CTaIMA U MEXAaHN3Ma U3y4aeMON XUMUYECKON PEaKLINH;

- HABBIKAMUCOCTABJICHUS TallbBAHWYECKUX DJIEMEHTOB JUISl LEJNEH ONpEleNICHUs
TEPMOJUHAMHYECKHUX XapaKTEPUCTUK U KOHCTAHT PAaBHOBECHS UCCIIElyEMON PEAKIINH;

- 3HAHWSAMHU OCHOBHBIX 3aKOHOB XHUMHYECKONW KUHETHKH, BIUSHUS Ppa3IUYHbIX
(bakTopoB (TEeMneparypsl, JaBJICHUS, KaTaau3aropa) Ha CKOPOCTh XUMHYECKOW peaKIluu.

3 Kpartkoe coaep:kanue AU CHHITUHBI

PacTtBopsbl 3sekTposmToB. Onekrpocratudeckas Tteopus JlebGas-Xrokkens. Pacuer
AKTUBHOCTH U CPEJHUX MOHHBIX KOA(P(PHUIMEHTOB aKTUBHOCTH CUIIBHBIX 3JIEKTPOJIUTOB B
pa30aBiIeHHBIX M KOHIIEHTPUPOBAHHBIX PAcTBOPOB M PAaCTBOPAaX YMEPEHHOM KOHIIEHTPAIMH.
VYaenbHas U MoJIsIpHasl 2JIEKTPUUECKHE MPOBOAMMOCTH. CKOPOCTh JBHKEHUS W IOJBHUKHOCTB
noHOB. [IpenenbHble MOJSPHBIE 3JIEKTPONPOBOJHOCTH MOHOB. 3aKOH HE3aBHCHUMOIO JIBUKECHUS
noHoB Konbpayma. [IpumeHeHre n3MepeHuil dJIeKTPUUECKON MPOBOJUMOCTH AJIsl ONIPEAEICHUS
CTENEeHH U KOHCTAHTHI IUCCOLMALINN CITA0bIX JIEKTPOJIUTOB.

DJIEKTPOXMMHYECKHe cHcTeMbl (umemu). BoO3HMKHOBEHME CKayka IOTEHIMANa

HarpaHune pasgena npoBoaHukoB  lu llpoma.  JIBoiHONM  ayekTpuyeckuil  CIOM.
ONEeKTpoABMKYIIass  CWiIa  TaJbBaHMYECKOIO  AJIEMEHTA,  DJIEKTPOJAHBIM  MOTEHIUAL.
TepMmoguHamuueckast TEOpHUS rallbBAHNYECKUX SIBJICHU, YpaBHECHHUE HepHcra.

OnekTpoxuMHuueckass (GopMa OCHOBHOTO YpaBHEHHMsS TEPMOJIMHAMMKH, TEMIIEPaTypHbBIH
koaurment DJC. Onexktpoast | wullpoma, razoBble W OKHCIUTETHLHO-BOCCTAHOBHUTEIIHHBIC
NIEKTPObI. THIIBI ralbBaHUUECKHUX DJIEMEHTOB: XUMUYECKHE, KOHLIEHTPALIMOHHBIE, C IEPEHOCOM
u 6e3 nepeHoca. XMMHUYECKHE HCTOYHUKU TOKA, TOTUIMBHBIE 3JIEMEHTHI.

Xumuyeckass KuHeTHKa. CKOpPOCTh XHMMHUYECKOM pEAaKIUM, KOHCTaHTa CKOPOCTH,
MOPSAJOK M MOJIEKYJISIPHOCTh peakuuu. Kuneruka HeoOpaTUMbIX peakuuil 1-ro, 2-ro, 3-ro u
HyJleBoro nopsiakoB. JuddepeHunanbuble U WHTETpajIbHBIE METOJBI OINpPEACIICHUS TOpPSIKa
peaknuu. Cnoxssle peakuuu. [IpuHIMI HE3aBUCHMMOIO MPOTEKAHHS JJIEMEHTAPHBIX PEaKIHM.
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OOpatuMmbie, mapaUlelbHBIE H IOCJIEIOBATeNbHBIE peakiuu |-ro mopsiaka. BruusHue
TEMIIEpaTypbl Ha CKOPOCTh peakiuu, npudamxkeHHoe mpaBuiao Baut-T'odda. YpaBHenwme
Appenunyca, nuddepeHIMaNbHAS W WHTETpalbHBIE (OPMBI ypaBHEHHS. DKCIIOHEHIMATbHAS
dbopma ypaBHeHUST AppeHuyca. JHEprusi akTUBALUU U MPEAIKCIOHEHIIUAIBHBIA MHOXKHUTEITb.

Teopun XuMHUYECKONM KMHETUKU: TEOPHUS aKTHBHBIX COYJAPEHUN U TEOPHUs IEPEXOIHOIO
cocrosiHust TIIC (akTUBHPOBAHHOTO KOMIUIEKCA). OHTaJbIHUS M DHTPOINHUS AaKTUBAIIMH.
DOTOXUMHUYECKUE peakiuu. XuMudeckue u (porodusmdeckne CTaauu, BTOPUYHBIC TPOIECCHI.
Kuneruka doroxumuueckux peakiuil. CeHCHOMWIN3HpPOBAaHHBIE (POTOXUMUYECKUE PEaKIUU.
[lenmHble peakiuu, MEXaHU3MbBI 3apOKICHUS, pa3BUTHSI U oOpwiBa 1enu. Hepa3BeTBIeHHBbIC U
pa3BETBJICHHBIE IIENHBIE peakuuu. BeposTHOCTHas TeopHsi Pa3BETBICHHBIX PEAKLIMM.
[IpenenbHble SBICHUS B LIEMTHBIX PEAKIUAX, HIDKHUN U BEPXHUU TIPEIeIibl BOCILIAMEHEHHSI.

Karamm3. ['omoreHHsli u rereporeHHbii Kataiu3. OCHOBHBIE 3aKOHOMEPHOCTU
KaTAJIMTUYECKUX peakiui. BiusHue katanuzaropa Ha TEPMOJAMHAMUYECKHE M KUHETHYECKHE
napameTpbl peakiuy. CelIeKTUBHOCTh KaTallIu3aTopa, KaTaJuTUYEeCKas aKTUBHOCTh. | OMOT€HHBIN
katanu3. CIUTHBIA W pa3eNbHbIA MEXaHW3Mbl KAaTAJTUTHYECKOTO JEUCTBHS. DHEPreTHUYCCKUE
qUarpaMMbl  B3aUMOJCHMCTBHSI peareHToB ¢ KatanuzatopoM. OOmmii u cneuuduueckuit
KMCJIOTHO-OCHOBHOM KaTaJIn3. Karanus KOMILIEKCAaMHU MEPEXOAHBIX METAJUIOB.
depMeHTaTUBHBINA KaTanu3. l'ereporeHHbll KaTanu3. THUNbl T€TEpOTreHHBIX KaTaJIu3aTOPOB.
3aKoH JEHCTBYIOLIUX MMOBEpXHOCTEW. KMHETHKa reTeporeHHbIX peaKiyii.

4 O0beM yueOHOi 11 CHMIJIMHBI

B 3aueTHbIx B akanmem.
Buner yae6HoI paboThI eMHUIIAX yacax
O01mas Tpy10eMKOCTb JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 6,0 216
KounraktHas pa6ora(KP): 0,62 22,4
Jlexmm (Jlek) 0,22 8
[Tpaktnyeckue 3anstus (I13) 0,22 8
JlaGopatopubie 3ansTus (J1ad) 0,17 6
CamocrositesibHas padora (CP) 514 185
Bujx koHTpoJs: 3aueT/IK3aMeH 0,24 IK3aMEeH
(8.6)
B 3aueTHbIX B actponom.
Bunasr yue6HOM paboThI eAMHUIIAX gacax
O01as TpyA10eMKOCTh JMCHUILIHHBI N0 Y4eOHOMY IJIAHY 6,0 162
KonTaktHas padora (KP): 0,62 16,8
Jlexmm (Jlek) 0,22 6
[Tpaktnyeckue 3anstus (I13) 0,22 6
JlaGopaTtopusie 3ansatus (J1ab) 0,17 4,5
CamocrositesbHas padora (CP) 5,14 138,75
Bujx koHTpOJIS: 3a4eT/IK3aMeH 0,24 IK3aMEH
(6,45)

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI

«XI/IMI/I‘{CCKaH KNHETUKA OCHOBHBIX npoueccms C UCITOJIB30BAHUEM HpPlpO)]Hle

pecypcoB» (b1.B./IB.01.02)

1 HCJII) AUCHUIIJIMHBI — OBJIAZACTh 3HAHUAMU 06 OCHOBHBIX KHHCTHYCCKUX
3aKOHOMEPHOCTAX MPOTEKaHUsI XUMHUYECKHUX TIPOLECCOB, NYTSIX BBISIBICHUS METOJIOB,
MO3BOJISIOIINX YCTAHABIMBATH MPUPOJTY CKOPOCTh-OMPEACIISAIONICH CTaJNKH U JIEJIaTh BBIBOJBI O
BO3MOXHOM MCXAaHU3MC peaKI_II/II/I, IIOHUMATh pOJIb KaTraJin3a aJjid XI/IMI/I‘IGCKOf/’I TCXHOJIOT'HUU.

88




2 B pe3yabrare wu3y4YeHHsl MCHUILVIMHBI oOydawouuiics 10 mporpamMmme
0akaJjlaBpUaTa J10JIKeH:

Obaaoams crienyromumu obenpodeccruonanbHpiMu Komnerennusmu (OI1K):

- CIOCOOHOCTBIO HCIOJB30BaTh OCHOBHBIE E€CTECTBEHHOHAYYHBIE 3aKOHBI IS
NOHUMAaHUsSI OKpYIKaroero Mupa u siieHuid mpuposi (OI1K-3);

- CIIOCOOHOCTBIO OCYHIECTBIIATh TEXHOJOTUYECKUII MPOLECC B COOTBETCTBUU C
pErjlaMeHTOM M MCHOJIb30BaTh TEXHUYECKHE CPEACTBA JJIsl U3MEPEHUs] OCHOBHBIX NapaMeTpOB
TEXHOJIOTUYECKOT0 TPoLiecca, CBOUCTB ChIpbst U npoaykimu (ITK-1);

- CIOCOOHOCTBIO MIPUMEHSATH COBPEMEHHBIE METO/1bI UCCIIE0BaHUS
TEXHOJIOTMYECKUX IPOLECCOB U MPUPOAHBIX CPEN, UCIOIb30BATh KOMIIBIOTEPHBIE CPEACTBA B
Hay4YHO-HCCIe0BaTesbekoi padote (I1K-14).

3namo:

- OCHOBHbIE KUHETUYECKNE 3aKOHOMEPHOCTH ITPOTEKAHUSI XMMUUECKUX PEAKIIMIL;

- TEOpPUHU XWMHUYECKOM KHHETUKH, IYTH TEOPETHUUYECKOI0 pacdera CKOpPOCTeH
XUMHUYECKHUX PEAKIUI U OTpaHUUYEHUSI B IPUMEHUMOCTH PacUeTHBIX METOOB;

- OCHOBBI TEOpHH (HOTOXMMHUYECKUX M IIEMHBIX pPEaKlMil, peakluuid B pacTBOpax.
O0COOCHHOCTH MX CTaJUHHOTO MPOTEKAHMS U YCIOBUS OCYILIECTBIICHHUS;

- OCHOBHBIE€ YEpPThl TOMOT€HHOI'O U T€TEPOreHHOr0 KaTajau3a, IPUYUHbBI YCKOPEHUs
XMMHUYECKOTI0 Ipoliecca B IPUCYTCTBUM KaTaln3aTopa.

Ymemn:

- MPUMEHATh  TEOPETUYECKHE 3HAHMS U OKCIEPUMEHTAJIbHbIE  METOJbI
uccienoBaHus (PU3MUECKON XUMHUHM Uil pPEUIeHHs] BOMPOCOB, BO3HUKAIOIIUX MPH U3YUYECHUU
KMHETUKU XUMHYECKUX PEaKIIMii;

- HaxO0JIUTh CKOPOCTh U YCTAHABIIUBATh MOPAIOK XMMUYECKON peaKkuu;

- MIPOBOAUTH aHAJIN3 U KPUTHUYECKHU OLIEHHWBAThH MOJTYYEHHbIE IKCIIEPUMEHTAIbHBIE
JaHHbIE, 000011aTh U JeaTh 000CHOBAaHHBIE BBIBOJIbI HAa Oa3e MPOBEAEHHBIX OIBITOB.

Braoemy:

- 3HAHWSAMHU OCHOBHBIX 3aKOHOB XMMHMUYECKON KHHETHUKH, BIMSHHUS pPa3IHMYHbIX
(bakTopoB (TEeMneparypsl, JaBJICHUS, KaTaau3aropa) Ha CKOPOCTh XUMHYECKOW peaKIluu.

- KOMIIJIEKCOM METOJIOB OIIPEAEIEHUS MOPSAKA U CKOPOCTH PEAKIINH;

- MIOXO0JIaMU Il YCTAHOBJIEHUS JTUMUTHUPYIOIIEH CTaIUN U MEXaHU3Ma U3y4aeMOn
XUMHUYECKON PEaKIMH.

3 Kparkoe cogep:kaHue JUCHUTIIHHBI

Xumuyeckass KuHeTHKAa. CKOpPOCTh XUMHYECKOW pEaKIMM, KOHCTaHTa CKOPOCTH,
MOPSAJOK M MOJIEKYJISIpHOCTh peakuuu. KuHernka HeoOpaTuMmblx peakuui 1-ro, 2-ro, 3-ro u
HyJeBoro nopsjakoB. JuddepeHunanbHble U UHTETpajbHBIE METOJbI ONpPEIeNeHHs MOpsIKa
peakuuu. CnoxxHble peakuuu. [IpuHIMO HE3aBUCUMOTO NMPOTEKAHUS JIEMEHTAPHBIX PEAKIIHA.
OOpartuMble, mapajuleJdbHBIE W TOCJEAOBaTeNbHbBIE peakuuu 1-ro mnopsaka. IlpuHiun
JUMUTHPYIOIIEHN CTaJNM MOCIEA0BATENIbHON XUMUUECKON peakiuu. MeTo1 KBa3uCTallMOHAPHBIX
KOHIIGHTpaluii, o0jacTe NpuUMEHeHHs. BiusHue Temmeparypsl Ha CKOPOCTh pEaKIHH,
npubmkeHHoe npaswio Baut-T'opda. VYpaBHenue Appenuyca, auddepeHunaibHas U
UHTErpaibHble POpMbI ypaBHEHHsI. DKCIIOHEHIIMANIbHAS opMa ypaBHEHHUsI AppeHuyca. DHeprus
aKTHBALIUU U MPEIPKCIOHEHIUATbHBIA MHOXKUTEb.

Teopun XUMHUYECKOW KMHETUKH: TEOPUs aKTUBHBIX COYJApEHUH U TEOPHs MEPEXOJHOrO
cocrossaust TIIC (aktmBupoBaHHOTO KoMmIuiekca). OcHoBHbIe monoxeHus TAC, mexaHusm
aKkTUBalMU MoJekyd. KoHcTaHTa ckopocTH OMMONEKYIsIpHOW peakuuu. PU3N4ecKuil CMBICI
MPEIPKCIIOHEHIIMAIFHOTO MHOXHTENSI W JHEPrud aKTUBAllMM B paMKaXx TEOPUM AKTHUBHBIX
coynapenuii. Crepudeckuii GpakTop, HEOOXOAUMOCTh €ro BBEJCHUS B KHHETUYECKOE YpaBHEHUE
peakuuu. JlocTOMHCTBAa M HENOCTAaTKM TEOPHM AKTUBHBIX COyJapeHuil. MexaHusm
MOHOMOJIEKYJISIPDHBIX ra3oBelXx peakiuii B pamkax TAC. Cxema Jlunpemana. Teopus
nepexogHoro coctosiHus  (aktuBupoBaHHOTO Kowmruiekca)(TIIC wmmu  TAK). OcHoBHBIC
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nonoxxeHus TIIC, kuHeTnyeckas cxema peakiuuu. AKTUBUPOBAaHHBIN KOMILJIEKC U €TI0 CBOMCTBA.
[ToBepxHOCTh TOTEHHHMAIbHOW 5SHepruu. Koopmunara peakiuu, TpoQuib MYyTH PEAKIUH,
JHEPIHUs AKTUBALUU. OHTaIbIUA u SHTPOIHUS aKTUBALUU. HcronkoBanue
IPEI3KCIIOHEHIIUAIBHOTO MHOXKUTENS U CTEPUYECKOro (hakTopa B paMKax TEOPUHU MEPEXOTHOIO
COCTOsAHMS. JJOCTOMHCTBA U HENOCTATKU TEOPHUH.

DoTOXMMHUYECKHE peaKIMHU. XUMHYecKHe U (OTOPHU3UYECKUEe CTauM, BTOPHUYHBIE
nporeccel. Kunernka goroxumuueckux peakuuid. CeHcHOMNIM3upoBaHHBIE (OTOXUMHUYECKUE
peakuuu. llemHble peakiuM, MEXaHM3Mbl 3apOXJIEHUS, PAa3BUTUA M OOpbIBAa LEMH.
HepasBeTBieHHbIE U pa3BETBIICHHBIE LICIIHBIE PEAKLIMKU. BepOATHOCTHAS TEOPHUS Pa3BETBICHHBIX
peakuuii. IlpenenpHeple SBICHHMS B LENHBIX PEAKUUAX, HWKHHUA M BEPXHHHM IIPEIEIIbI
BocruiaMeHeHus. . OCOOEHHOCTH NPOTEKaHUsl XUMUYECKUX peakuuil B pacTBopax. KieTouHslit
s¢¢exr. Kunerndeckas cxema npoTekaHusi OMMOJIEKYIISIpPHON peakuuu B pactBope. [IpenenbHble
cllyual TpPOTEKaHUs peakuuu. beictppie  (A(Py3MOHHO-KOHTPOIUPYEMBIE)  PEaKIHH,
TG GY3MOHHBIN Mpenen KOHCTaHThl CKOPOCTH peakuuu. YpaBHeHue bpencreaa-breppyma.
KuneTnka MOHHBIX peakuuii B pacTBopax. BiMsHME HMOHHOM CHIBI pacTBOpa Ha CKOPOCTh
peakuuii ¢ ydactueM HOHOB. MakpokuHetuka. Ponb nuddysun B KMHETHKE IeTepOreHHbIX
peakiuii. PaznuaHbie pexXHMBI POTEKAHUS PeaKUi (BHEIIHSS KHHETHYECKasi 001acTh; 00JIacTH
BHEIIHEW U BHyTpeHHel nuddy3un).

Karanu3. ['omorenHwlii u rereporeHHbli Karanu3. OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJIUTUYECKUX peakuuil. BiausHue karanusaTtopa Ha TEPMOJUHAMHYECKHE UM KHUHETUYECKUE
napaMmeTpsl peakiui. CeleKTUBHOCTh KaTalu3aTopa, KaTaJIuTHUecKas akTUBHOCTh. | OMOT€HHBbII
karanu3. CIuTHBIA U pa3[esIbHBI MEXAHHU3Mbl KaTAJIMTUYECKOrO NIEHCTBUSA. DHEPreTUUYECKUE
JyarpaMmbl  B3aUMOJEHMCTBMSI peareHToB ¢ KaTaiuzaropoM. OOmmii u crneuuduueckuit
KHCJIOTHO-OCHOBHOW ~ KaTaJIu3. Karanuz  komIulekcaMM ~ NEPEXOJHBIX  METAJUIOB.
@epMEHTAaTUBHBIN KaTanu3. l'eTeporeHHbI KaTanu3. THUIBI T€TEpOTreHHBIX KaTaJIM3aTOPOB.
3aKOH JEHCTBYIOIMX NTOBEpXHOCTEH. KnHeTHKa rereporeHHsix peakuui. Teopun karanusa.

4 O0beM yueOHOH THCHHMIIINHBI

B 3aueTHBIX B akanem.
Bunasr yue6HOM paboThI eAMHUIIAX gacax
O0mas TpyA0EMKOCTh JMCIHHIIIHHBI 10 Y4eOHOMY IVIAHY 6,0 216
KonrakTHas padora(KP): 0,62 22,4
Jlexruu (JIek) 0,22 8
[Tpaktiueckue 3anstus (I13) 0,22 8
JlabopaTtopusbie 3ansatus (J1ab) 0,17 6
CamocrositenbHas padora (CP) 5,14 185
Bux koHTpoJs: 3aueT/IK3aMeH 0,24 IK3aMEeH
(8.,6)
B 3auetHbIX B actponom.
Bunpr yue6HOM paboTh eIMHULIAX yacax
O0mast TpyA0eMKOCTb JMCHHMIIJIMHBI 10 Y4eOHOMY IIaHy 6,0 162
Konrakthas pa6ora (KP): 0,62 16,8
Jlexruu (JIek) 0,22 6
[Tpaktuueckue 3arstus (I13) 0,22 6
JlaGopatopubie 3ansaTus (J1ab) 0,17 4,5
CamocrositeanHas pa6ora (CP) 5,14 138,75
Buja koHTpoOJIsi: 3aueT/3K3aMeH 0,24 IK3aMeH
(6,45)
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AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
"UHCcTpyMeHTAIbHbIE METOAbl XUMHYECKOI0 AaHAJIM3a B OXPaHe OKPY:Kaloulei cpeabl U
PallMOHAJILHOM HCI0JIb30BaHNU NPUPOAHbIX pecypcoB" (B1.B.[B.02.01)

1 eab AUCHUIUIMHBI - TPUOOpETEeHHE 00YUYAIOIUMUCS 3HAHUM TI0 OCHOBHBIM IpyIaM
METOI0B XMMHYECKOT0 aHalln3a, HauOoJiee MIUPOKO MPUMEHSIEMbBIX B IMPOMBIIUICHHOCTH M
HCCJIEIOBATENBCKON paboTe, a TakKe KOMIIETEHIIUH, HeOOXOIMMBIX XUMHUKAM-TEXHOJIOTraM BCeX
CIEIMAJIbHOCTEN JUIsl pEIICHUs] KOHKPETHBIX 3a/1a4 XUMUYECKOTO aHAIM3a.

2 B pe3yabrare H3yYeHHMsl AUCHHUIUIMHBI OOy4Yamoluiicss MO0 mNporpamMmme
O0akajiaBpuaTa J10JI/KeH:

Obnadams crnenyronumu podeccruonanbapiMu KoMreTeHusMu (I1K):

- CHOCOOHOCTBIO TPUMEHSTH COBPEMEHHBIE METO/bl HCCIIECAOBAHUS TEXHOJIOTUYECKHX
IPOLECCOB U MPUPOAHBIX Cpell, HCIOJb30BaTh KOMIBIOTEPHbIE CPEACTBA B HAYYHO-
uccienoBareabckoi padore (IIK-14);

- CHOCOOHOCTBIO IJIAHUPOBATh OSKCIEPUMEHTAIBHBIE HCCIEAOBAHUSA, IOIYyYaTh,
00pabaThIBaTh U aHATU3UPOBATH MONTydeHHBIC pe3yinbraThl ([1K-15).

3namo:

- TeopeThuecKkue 0CHOBBI MeT0/10B UMXA;

- mporeccsl (GOPMUPOBAHMS AaHATUTHUECKOTO CUrHaia B pa3inunbix UMXA;

- paccMOTpeHHE IPUHLIUIIOB U3MEPEHUI B CTAaHIAPTHBIX PUOOpPAX;

- ocHoBbl MeTposoruu UMXA B cootBeTcTBUHU ¢ pekomenaanusamu MHOTTAK.

Ymemo:

- TNPUMEHSTh MPUOOPETEHHBIE TEOPETHUECKHE 3HAHUS U MPAKTUYECKHUE HABBHIKU B
po(hecCHOHATIBHON JESTENbHOCTH JUIsl pEIICHNS KOHKPETHBIX XUMUKO-aHAIMTUYECKHUX 33/1a4;

Braoemy:

- merogonorueii UMXA, HIMPOKO HCHOJIB3YEMBIX B COBPEMEHHOM aHAJIUTUYECKOU
MPAKTHKE;

- CUCTEMOM BbIOOpA METO0/1a KAYECTBEHHOTO U KOJIMYECTBEHHOI0 XMMHUECKOI0 aHaJIN3a;

- OLICHKOM BO3MOYXKHOCTEN METOJa aHAJIN3a;

- OCHOBHBIMHU CIIOCOOAMM METPOJIOTUYECKON 00pabOTKH pe3ysbTaTOB KOJIMYECTBEHHOIO
XUMHYECKOTO aHAJIN3A.

3 Kparkoe cogep:kanue JUCHUINITUHBI

Obmas xapakrepuctuka MMXA. OCHOBHblE MCTOYHHMKHM HOTPEHIHOCTEH pEe3yJlbTaToOB
aHaJIM3a M crocoObl ux oneHku. OneHka npeaena oOHApYKEHUsI C HCIOIb30BaHUEM (OPMYJIbI
Kaiizepa 1 craHAapTHOrO OTKJIOHEHHS MHHHUMAaJIbHOTrO JIerekrtupyemoro curhaia no MIOITAK.
JluneiHbIN AUana3oH onpeaensieMblx KoHIeHTpaui. CtannapTHble 00pa3sl cocTaBa. OCHOBHBIE
AHAJTUTUKOMETPOJIOTUYECKUE XAPAKTEPUCTUKU METOJOB U PE3yJbTaTOB aHaIM3a, CHOCOOBI MX
OLICHKHU: TMpeaen OOHapyXeHUs, KOd(P(GUIUEHT 4YyBCTBUTEIBbHOCTH, TPaHUIIbl JAMANa30HOB
OIPEAEIIAEMBIX COACPKAHUMI, CENIEKTUBHOCTD, IPELIU3MOHHOCTb, IIPABUIIBHOCTD, SKCIIPECCHOCTD.
MeTtomasl mpo000TOOpa, pa3aeneHuss U KOHIIEHTPUPOBAHUSI BEIIECTB.

Metononoruas UMXA. ITpueMbl KOJIMYECTBEHHBIX U3MEPEHUN (METOJ TpalyupOBOYHOMI
3aBUCUMOCTH,. BHEITHETO W BHYTPEHHETO CTaHAapTa, METOJ J00aBOK). AHAIMTHYECKHE U
METPOJIOTHUECKUE XAPAKTEPUCTUKU PA3JIMYHbIX HHCTPYMEHTAJIbHBIX MeToj0B. [loHsTne 00
arrecToBaHHOM Meroauke. [IpoGiembl BeiOOpa meToma aHamm3a. OOOOIIEHHBIE CBEACHUS O
I'OCT P CO 5725 (2002).

OOmiass  xapakTepuUCTHKa CHEKTpaJbHbIX MeToJ0oB  aHanuza. Kiaccudukanus
CHEKTPAIbHBIX METOAOB aHanu3a. llodydeHne XHMHKO-aHAJUTUYECKOH HWHGPOpMalUU MpU
B3aMMOJICHCTBUM 3JIEKTPOMAarHUTHOTO H3JIyYE€HHUS C BEIIECTBOM. ATOMHas U MOJEKYJspHas
CHEeKTpOCKoMus. AGCOPOIIMOHHBIE M SMUCCHOHHbBIE METObl aHAJIH3a.

ATOMHO-?MHCCUOHHBIM CIEKTpalbHBIA aHanu3. TeopeTuyeckue OCHOBBI aTOMHO-
HMHMCCHOHHOTO CHEKTPAIbHOTO aHaiu3a. McTouyHMKM BO30YxXIeHHs crekTpoB. KauecTBeHHas
XapaKTepUCTHKA AHATUTHYECKOro CHUrHajia. VHTEHCHMBHOCTh CHEKTPaJbHBIX JIMHUN Kak Mepa
colepKaHusl dyieMeHTa B mpobe. DakTopbl, BIUAIOMINE HAa HMHTEHCHBHOCTH CIEKTPAIbHBIX
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muHul.  CrnekTpaibHble TPUOOPHI U CIOCOOBI  PErMCTPAllMU  CIEKTpa. paciiu(poBKa
SMUCCHOHHBIX CIIEKTPOB U UJICHTU(PHUKAIUS HIEMEHTOB 10 UX CIIEKTpaM. ATOMHO-3MHCCUOHHBIN
aHaJIU3 C MHIYKTUBHO CBsI3aHHOM TiazMoi. KonnuecTBeHHBIM aHamu3. ATOMHO-3MUCCHOHHAs
dboromeTpus muameHu. ['a30Bbie MIaMeHa Kak BHUJIbl HU3KOTEMIIepaTypHOil mia3Mbl. biok-cxema
IUTAMEHHOTO (GoToMeTpa. BO3MOKHOCTH METO/Ia M €r0 OTpaHUYCHUsI. AHUOHHBIM U KaTHOHHBIN
s dexter. ObIaCTH TPUMEHEHUS.

ATtomHO-abcopOrmonHast  crekrpomerpusi. OOmas  XapakTepucTHKa MeETola |
aHAIUTUYECKOro curHaia. [lornomienne aMeKTpoOMarHuTHOTO U3JIy4€HUs CBOOOIHBIMU aTOMaMHU.
brok-cxema mpubopa. MCTOYHUKM MOHOXpOMATHUECKOTO u3nydeHus. CrocoObl aToMu3aluu
npoObl. CpaBHEHHE AaHATUTUYECKUX XapaKTEPUCTUK METOJOB aTOMHOI abcopOLMU M aTOMHOI
SMHUCCHHU.

AHanmMTHYeCcKass MOJEKYJSIpHAsl CIIEKTPOCKONMs. MeToAbl ONTHYECKOW MOJEKYJSIPHON
CIIEKTPOCKOIHH. XapaKTEPUCTHKA aHATUTHYECKOr0 CUrHajIa. [loriomenne 3JeKTpOMarHiTHOIO
W3JIy4CHHUS] MOJIEKYJIaMH. DJIEKTPOHHBIE MEPEXOJbl U CHEKTPhbl MOTJIOIIEHUS MOJIEKYJ. 3aKOH
Bbyrepa-JlamGepra-bepa. MomnspHbiii ko3 duiuerT noriomeHus. CrekTpohoTOMETPHISCKUN U
dboromeTpuueckuit ananu3. ONTUMU3ALMS YCIOBUN aHATUTHUECKUX omnpeneneHuid. OTKIOHSHUS
ot 3akoHa byrepa-JlamGepra-bepa. Amnmaparypa s ClieKTpo- u POTOMETPUICCKUX U3MEPCHHUI.
TouHocTh pe3ynbTaToB (oToMeTpuueckux onpenenenuid. Juddepennuansuas doromerpus.
Mertoap! crieKTpo(HOTOMETPUIECKOTO TUTPOBAHMUSL.

Onyopumerpudeckuit ananus. [Ipuposa ananutuyeckoro curHaia (IyopecueHIUd U
dochopecuennmu. KBaHTOBBIH W SHEPreTUYECKW BBIXOABI. MaKTOpHI, BIUSIONME Ha
WHTEHCUBHOCTh  QuiyopecleHIuu. TemmepaTypHOe ¥ KOHIIGHTPAIMOHHOE  TYHICHHE
dayopecueHIuu. 3epKaibHasi CHUMMETPHUS CIEKTPOB IOTJIOMICHUS M HUCHYCKaHUs (IIPaBUIIO
JleBmmna). 3akoH BaBunoBa. Cxema ¢iyopuMeTprueckux u3MepeHuii. BeiOop mepBuUYHOrO U
BTOPUYHOTO CBETOPWIBTPOB. [ pagynpoBoUYHAsI 3aBUCUMOCTD 1 KOJIMYSCTBCHHBIN aHAIIN3.

TypObunumerpuueckuii U HedemoMeTpuueckuii MeToAbl aHanuza. PaccesHue cBeTa
JTUCTIEPCHBIMU  cucTeMaMu. CBSI3b  ONTHUYECKOW IUIOTHOCTH JIMCIIEPCHOM CHUCTEMBI C
KOHIIEHTpaluel onpeaenseMoro emiectsa. Koaddunment myTHocTH cuctemMbl. TeopeTndyeckue
OCHOBBI TypOUIUMETpUU U HedenomeTpun. Y paBHeHue Panes. CpaBHUTENbHASI XapaKTePUCTUKA
AHAIUTUYECKUX CUTHAJIOB B TypOMANMETpUH U HeemomeTpuu. TpeOoBaHus, TPeIbIBIsIEMbIE K
HCTIOJIb3YEMbIM aHAIMTHYECKUM PEAKIIHSIM.

OO0mmas xapakTepucTHKa SJIEKTPOXMMHUECKUX METO/OB aHallM3a W MX Kiaccuukarus.
Knaccudukanust >7eKTpoioB B IIEKTPOXUMHUECKMX MeToAax aHanuza. [lomspusyembie u
HEIOJIIPU3YEMBIE DJIEKTPOABI. VCronp3yemMple XUMHUUYECKHME WU DJIEKTPOXUMUYECKUE PEaKLUH,
TpeOOBaHUs, MPEIBABIIEMbIC K 9TUM peakiusaM. Bozmoxunoctn IXMA.

KongykromeTpus u KOHIyKTOMETpHYeckoe THuTpoBaHue. OOImas XapaKTepHCTHUKa
MeTOJa. AHAIUTHUYECKUM CHTHAJ B KOHAYKTOMETPUU. YJelIbHAad W OKBUBAJICHTHaA
ANEKTPONIPOBOAHOCTE  PAacTBOPOB  3ieKTpoiuToB.  [loaBuxkHocTh  HMoHOB.  IIpsamas
KOHIYKTOMETPUSI W KOHAYKTOMETpPUYECKOe THUTpoBaHUEe. KpuBbie TUTpoBaHusd. DakTophI,
BIUSAIONIME Ha BUJ KpUBbIX TUTpoBaHus. [lpuHUMNMaNbHAs cXeMa YCTAaHOBKH st
KOHJIYKTOMETPUYECKUX U3MEPEHUU, MCIOIb3yEMbIE JJIEKTPOAbL. BO3MOXHOCTH MeTona.
IIpumepsl onpenenenuid. BeicokouacToTHOE TUTpOBaHKE. Bo3MOKHOCTH METOAA.

[ToreHIIMOMETPHUSA U MOTEHUIUOMETPUUECKOE TUTpOBaHWE. HIUKATOPHBIE JIEKTPOIBI U
ANEKTPOJIbl cpaBHeHHUs. lloTeHlMan 53JeKTpoja Kak aHaJIWTUYeCKWi curHain. Monomerpusi.
HonnanoBckuit u  audy3noHHBIH  TOTeHIMaNbl.  Knaccupukanus HMOHOCEIEKTHBHBIX
ANEKTPOoJIOB. YpaBHeHHe Hukonbckoro-OiizeHMana. MeToibl KOJMYECTBEHHBIX OMpPEAEICHUN 1
ycioBus ux npuMmeHeHus. [Ipsmas morennnomerpust (pH-metpus, nonomerpust). BosamoxxkHOCTH
MeToqa. Meronabl TutpoBanus. O6paboTKa KPUBBIX MOTCHIIMOMETPUYECKOTO TUTPOBAHHUSL.

BonsTamnepomerpuueckue metonbl aHanm3a. Kimaccuueckass momsiporpadwus. [lomspo-
rpammbl. MuTepnperauust nonsiporpaMM. OCTaTOUHBIM M KOHJEHCATOPHBIA TOKH. YpaBHEHUE
nossiporpaduaeckoi  BomHbI  ['elipoBckoro-UnbkoBuua.  [loTeHIMam  MOMYBONMHBI — Kak
KaueCTBCHHAs]  XapaKTepPUCTHKA  AHAIMTUYECKOTO CHUTHanma. Bweibop ©  Ha3HaveHuUe
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nojsiporpaduueckoro ¢ona. Ilpenenvuplii  n1up@Gy3HOHHBIH TOK Kak KOJMYECTBEHHAs
XapakTepUCTHKA aHAINTUYECKOr0 CUTHana. AwmmepoMmeTrpudeckoe TuTpoBaHue. OOmas
XapaKTEepUCTHKA METOJa M AHATUTHUYECKOrO CUTHayia. BBIOOp yCloBHIA aMIepoMeTpHYeCKUX
n3Mepenuil. [IpyHIMNManpHas cxeMa aMIepoMEeTpUYECKOro TUTPOBaHUsA. KpuBble TUTPOBaHUS.
[TprMepsl MPaKTUYECKOIO UCIIOJIb30BaHUS METO/IA.

Kynonomerpuueckuii merox asanusza. Kiaccupukanuss MeTONOB KyJIOHOMETPHH.
KonuuecTtBo nasiekTpuyecTBa Kak AaHAIWTUYECKUM curHaia. llpsmas KyJloHoOMeTpus u
KYJIOHOMETPUYECKOE TUTpOBaHME. Pacyer KoymdecTBa 3JIEKTPUYECTBA, 3aTPA4eHHOTIO Ha
AIIEKTPOXUMHUYECKYIO peakiuio. KymoHomeTrpuueckoe TuTpoBaHue. BeiOop Toka 3eKTpou3a.
[TpyHuMnuanpHas cxema yCTaHOBKH I KyJIOHOMETPUYECKOro TUTpoBaHus. IIpakTnyeckoe
OpPUMEHEHHE METo/a. DJEeKTPOrpaBUMeTpruecKuil ananmu3. OO0Imas XapakTepucTUKa METojaa U
AHAIUTUYECKOTO CUTHAJIA.

OO0mass XapakTepuCTUKa XpOMaTorpaUyecKux MeETOJIOB. TEOpEeTHYEeCKHE OCHOBBI
xpomarorpaduueckux mMeronoB. Xpomarorpamma. [lapamerpsl ynepxuBanusa. KauecTBeHHas u
KOJINYECTBEHHAS] XAPaKTEPUCTUKH AHAIUTHUYECKOTO CHTHAJA B KOJOHOYHOH XpoMarorpadmuu.
DU3MKO-XMMHUYECKHE OCHOBBI XpomaTorpaguueckoro mnpouecca. Knaccudukanus meTronoB
Xpomarorpaduu IO arperaTHOMy COCTOSIHHIO (a3, M0 MEXaHU3My pa3leNeHUs U CIOCo0y
opopmaenus mnponecca. CreneHb pa3feiaeHUs U KpuTepuil cenekTHUBHOCTU. Kpurepuit
pazmenenus. OnTUMU3anus —MPOLECCOB pasnmencHus cmecedd BemectB.  Koaddumnuent
pactipenenenusi. OcHoBHOe ypaBHeHUe Xpomartorpapuu. Cs3b (OpMBI BBIXOAHON KpHBOU ¢
U30TEPMOM  paclpenesieHus B KOJOHOYHOW Xpomarorpaduu. BricoTa, 5SKBUBaJICHTHAs
TeopeTnyeckoi Tapenke. Kunernueckas teopus xpomarorpapuu. Ypasaenue Ban-Jleemrepa.

["azoxkuakocTHas xpomatorpadus. OOmas xapakTepucTuka mertoaa. [lpuHiunmuanpHas
cxema ra3oBoro xpomarorpagda. YcTpoiicTBo U Ha3HaueHue y3510B xpomarorpada. TpeOoBanus,
NpeIbABIIsiEeMble K HEMOABIKHOW M MOABMXKHOM (azam. Jlerekropel. MeToabl uneHTH(PHUKAINT
BEIIECTB B Ia30BOi xpomarorpadguu. MaeHTUUKAMs KOMIIOHEHTOB pa3feisieMbIX cCMecel ¢
MOMOIUIbIO JIOTapU(PMHUUECKUX HHIEKCOB yaepkKuBaHHA. CrocoObl KOJIMYECTBEHHOI'O aHAIU3a.
[TprMepbl MPaKTUUECKOTO UCTIOIb30BAHUS Ta30BON XpoMaTorpadu.

KunkoctHas xpomartorpadus. Kinaccuduxamus MeToa0B KUAKOCTHON XpoMarorpapuu.
Oco6ennoctn  BOXX. IlpunnunuanbHas cxema KHJIKOCTHOTO Xpomarorpada. Tumbl
nerektopoB B BOXKX. Kunkocrtnoaacopommonnas BOXKX. HopmanbHo-(]a3oBelil u odparieHo-
(a30BbIi BapuaHTHI: COPOEHTHI, SIIOCHTHI, pa3zesseMble BenlecTBa. Y paBHeHrne Hokca. MeToabl
UIeHTU(UKAIIMN BEIIECTB U KonmuecTBeHHoro anainmsa B BOXKX. Ilpumepsl mpakTHYecKOTO
ucnonb3oBanuss BDOXKX. PacnpenenurenbHas Oymaxksas xpomarorpadus. KauectBenHas u
KOJIMUECTBEHHAs! XapaKTepUCTHKU aHaJuTHYeckoro curHana. OOnactb npumeHeHus. ['einb-
xpomarorpadusa. IlonBuxkHas u HenojBmkHas ¢a3pl. OOliee ypaBHEHHE, OIUCHIBAIOIIEE
nporecc refnp-xpomarorpaduu. Bosmoxknoctu reiab-xpomarorpagpun. [IprMepsl IpakTHUECKOTo
ucnonb3oBaHus. MoHooOMeHHass U noHHas xpomarorpadus. TpeOoBaHus, MpenbsBIsIeMble K
peakiusiM HOHHOro obmeHa. OcoOeHHOCTHM HOHOOOMeHHOM xpomarorpadguu. KoncraHnTta
uoHHOro obmeHa. M3orepmbl moHHoro oOmena. Karmonutel u aHuoHuThHL.. Koadouiment
cenektuBHOCTU. MoHHas xpomaTtorpadus. biok-cxema nonHoro xpomarorpada. Paznensromue
Y KOMIIEHCAIIUOHHBIE KOJIOHKU. AHAJINTUYECKUE BO3MOXKHOCTU METO/A.

ABTOMAaTHYECKM W aBTOMAaTHU3UPOBAHHBIA aHanmu3. [[pyrme MeToapl aHaau3a.
JluckperHble aBTOMaTH4eCKUe aHanu3artopsl. [IpuHnmn nerictBus. HempepbIBHBIIM IIPOTOYHBIN
aHAIW3 W [POTOYHO-UHXKEKUWOHHBIM aHanu3. [loHstne 00 aHamuTHYEeCKOW Macc-
cnexkrpoMeTpud. CyIHOCTh METOAA. AHAIN3 OPTraHUYECKUX BEIECTB. DJIIEMEHTHBINA aHAJIN3.

4 O0bemM yueOHOH THCHHMIIINHBI

N B 3aueTHbIX B akanem.
Bunel yueGHoit paboTh
eIMHUIIAX Jacax
Oo6mas TpyA0eMKOCTh TUCIHIIJIMHBI M0 Y4e0HOMY TUIAHY 3,0 108
KonraktHas pa6ora (KP): 0,33 12,2
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Jlexmm (Jlek) 0,11 4
Jlabopartopusbie 3austus (J1ab) 0,22 8
CamocrositesibHas padora (CP) 2,56 92
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3a4er ¢
0,11 .
onenkoii(3,8)
. B 3auerHbIx B actponom.
Byl yueOHOM paboTh
eIIMHUIIAX Jacax
O01mas Tpy10eMKOCTh JMCHUILTHHBI N0 Y4€0HOMY IJIAHY 3,0 81
KonraktHas pa6ora (KP): 0,33 9,15
Jlexiuu (JIek) 0,11 3
Jlaboparopusbie 3austus (J1a0) 0,22 6
CamocrositeabHas pa6ora (CP) 2,56 69
Bua konTposs: 3aueT / 3IK3aMeH 3a4eT ¢
0,11 OLIEHKOM
(2,85)

AHHOTanuA padoyeil NPOrpaMMbl AHCUUIIMHBI
«/lomoTHUTEIBHBIE IJIABbI AHAJTUTHYECKOI XUMUM B OXPaHe OKPY KAIOIIEH cpeabl U

PAIMOHAILHOM HCIOJIL30BAHUH JHepreTuueckux pecypcon» (b1.B.JIB.02.02)

1 Ileabld AUCHUILUIMHBI SBISETCS (QOPMUPOBAHHUE UETKHUX TIPEICTABICHUH O
MPAKTUYECKOM HCIIOJIb30BAHUM XUMUYECKOTO 3HAHUS JIJIsl COBPEMEHHOTO XMMHUECKOTO aHaIn3a
KaK CpEJCTBA MOJIYUYCHUS XUMHUYECKOW HH(OpPMAIMH, COBPEMEHHBIX MOIXOJaX K PEIICHUIO
aKTyaJIbHBIX 33/1a4 B aHAIHM3E Pa3IUYHBIX OOBEKTOB.

2 B pe3yabTare u3yYeHUs] AUCHUIUIMHBI O0y4YaWUIUIiC MO TpPorpamme
0akajaBpHaTa J0JIKEH:

Osnadems cnenyromumu npodeccruonanbubiMu kKoMiiereHnusmu (11K):

- CIIOCOOHOCTHIO MPUMEHSITh COBPEMEHHBIE METOJbI HCCIETOBAHUS TEXHOJIOTUYECKUX
MPOIIECCOB W MPHUPOIHBIX CpEJl, HCIOJIB30BaTh KOMIIBIOTEPHBIE CPEJICTBA B HAYYHO-
uccienosateabckoit pabore (ITK-14);

- CHOCOOHOCTBIO IUIAHUPOBATH OKCIICPUMEHTAIBHBIC HCCIEAOBAHUS, IIOTYyYaTh,
00pabarbiBaTh M aHATU3UPOBATH NONMy4YeHHbIe pe3yabTaThl (ITK-15)

3namo :

- XMMHUKO-QaHAJIUTUYECKYI0  CINeUU(UKYy KOHTPOIHPYEMBIX OOBEKTOB;,  METObI
pOOOIIOATOTOBKY 1 aHAJIN34,

Ymemy:

-IIPUMEHSTh  NPUOOPETCHHBIE  MPAKTUYCCKUE  HAaBBIKK B MPOQECCHOHATBHOU
JEeSTENIbHOCTH ISl pEIICHUS] KOHKPETHBIX 3a/1a4;

Braoems:

- TpUeMaMH HWHTEpPIpETAllMk pPe3yJbTaTOB aHaIM3a HAa OCHOBE KBAaTUMETPUUYECKUX
OIICHOK.

3 Kpatkoe coaep:kaHue TUCHUTIIUHBI

1. Beenenue

AKTyanbHOCTh Kypca, MpeaMeT, neinu U 3agaud. CpaBHHUTEIbHas OleHKa (aKTOpOB,
BIIUSIIONIUX Ha MPUPOJHYIO cpeny. Kpurepun OICHKH BMEIIATEIhCTBA YEIOBEKA B IKOCHUCTEMY.
Ponp aHanuTHUECKON XUMUU B PEUICHUH SKOJIOTHUECKHUX TPOOIEM COBPEMEHHOCTH.

2. DKOJIOT0-aHATMTHYECKU MOHUTOPHUHT M aHAJTUTHYSCKUH KOHTPOITh

DKONOr0-aHATUTUYECKUA MOHUTOPUHT. AHaNWTHYECKas Ciyx0a. AHaIUTHYECKUMA
KOHTPOJIb COCTOSIHHSI Pa3jIMYHbIX O00BEeKTOB. HopMaTHBHO-TeXHHYECKas JIOKYMEHTAIIWs,
METOJMYECKOe, allapaTypHOe M METPOJIOTMUYECKOe oOecIliedeHue, MpaBoOBasi periiaMeHTAIlHs
CHUCTEMBbI aHAIMTUYECKOro KOHTpoJisa. OO0oO0mmeHHas cxema aHanu3a. KadecTBO XWMHUUYECKOH
uHpopmanuu. [IproputeTHble 00BEKTH M KOHTPOJHUPYEMbIE KOMIOHEHTHI. [IpuHIHI, MeETos,
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METOJMKAa aHanu3a. ABTOMaTu3anus aHanusa. Artrecramuss Meroauk. CepTudukaius.
AKKpenuTaIys U3MEpPHUTEIbHBIX JIA00paTOPHiA.

3. [Ipo6ooTOOp 1 MPOOOIIOATOTOBKA

Cnemuduka OOBEKTOB C€ TOYKH 3pEHHUS aHATUTHYECKOW XumuHu. I[IpobGooTOop.
[TpencraButenbHas mpoda. Bumaer mpod. Cxema mporecca ordbopa npoOwl. BiusHue marepuana
MOJIPYYHBIX CPEJICTB Ha MOCTOSHCTBO cocTaBa mpoObl. OTOOp pazmu4HBIX Mpo0: YCTpoilcTBa U
crocoObl. CoxpaHeHne u KoHcepBanus 1pod. I[IpoOonmoaroTroBka: BaKHEUIIHE METOIbI
pa3fiesieHusT U KOHILIGHTPUPOBAHUS: Ta30Bast, *KHUJIKOCTHas, TBepAodazHas, CBEpXKpUTHYECKas
duronHas KCTpAKIUs, COpOLUs, OCaXIAEHUE U COOCAKICHHE, BHITAPUBAHHE, IUCTHIUIALIMUSA,
OTTOHKA, KPUOT€HHOE KOHIEHTPUPOBAHHE, MEMOpaHHbIE METOAbl, 3JICKTPOXUMHUYECKHE U
xpomarorpaduyeckre MeTo sl U T.1. O60cHOBaHKE BBIOOpa cr10c06a MPOOOIOATOTOBKH, METOa
KOHLICHTPUPOBAHUS U PA3AEIICHUS CIIEJOBBIX KOJUYECTB BELIECTB.

4. MeTo/1bl KOHTPOJISL COCTOSIHUSI pa3JIMYHbBIX O0BEKTOB

Knaccudpukanus ™eronoB aHanuza. KOHTakTHble M JUCTaHIIMOHHBIE METOJBI.
CHeKTpOCKONMYECKUE METOJbl: aTOMHO-3MUCCHUOHHBIN CHEKTPajbHBIA aHaIW3, AaTOMHO-
a0CcopOLIMOHHBIA aHaIM3, YMHCCHUOHHAS CHEKTPOMETPUS] C MHAYKTUBHO-CBSI3AHHOM ILTa3MOM,
JIOMMHECLICHTHBIM  aHAIW3, HEUTPOHHO-AKTUBALIMOHHBIM aHanmu3. Macc-cnekTpomerpus.
ONEKTPOXUMUYECKHE  METOAbl:  MOTCHLUHMOMETPHUS,  KOHJIYKTOMETpHS,  KalWUISIPHBIN
aNIeKTpodope3, , UHBEPCUOHHAs BOJbTAMIEPOMETPUS, KyJIOHOMETpHs. Xpomarorpaduyeckue
METOJIbl: Ta30Basi, ra30-)KUIKOCTHAs, BHICOKOA((hEKTUBHAS KUAKOCTHAs Xpomarorpadus,
TOHKOCJIOMHAs, WOHHAas Xpomarorpadusa. XpomMaro-macc-CIeKTPOMETpusl. XHUMHUYECKHUE
ceHcopbl. Tect-mMeroasl. MukpounnoBslii aHanu3. Karamutuueckue meroasl. buonormyeckue
MeTo/1bl. DepMEHTATUBHbBIE U UMMYHHBIE METO/IbI. TepMOaHaTUTHUECKUE METO/Ibl. DIEKTPOHHO-
30HJI0BbII MUKpOaHanu3. IOHHO-30H10BbIE METOAbl. ABTOMaTU3UPOBAHHBIN U aBTOMaTUYECKUI
aHan3, poOOTOTEXHUKA. J[MCKpeTHbIE aHAJINW3aToOpbl, MPUHIMN UX JAedcTBUA. IIpoTouHble
MeToAbl aHanu3a. HemnpepbiBHBIM NpOTOUYHBIA aHanu3. IIpOTOYHO-MHKEKIMOHHBIA aHAINU3.
['ubpumnasie wmetonpl. OOmas xapakTepucTuka MeTogoB. (CrnocoObl  JAETEKTUPOBAHUS
aHAJIUTMYECKOro cUrHajia. Beibop merona aHanusza. CpaBHUTENIbHAS XapaKTEpUCTHKAa METO/I0B
aHaiM3a. BO3MOXXHOCTM NPAaKTMYECKOTO HCIOJb30BAHUS METOAOB B aAHAIM3E PA3IUYHBIX
00BEKTOB, Ipe/IeNbl 0OHAPYKEHUS U JIMANa30Hbl ONPeNeIsIeMbIX KOHIIEHTPALUi, TOCTOMHCTBA U
HEJ0CTaTKN METOJIOB.

5. AHanu3 pa3aMyHbIX 0OBEKTOB

Anamus xuakux cpena. [loneBoit ananus. Bo3ayx kak oObekT aHanmza. OmpeneneHue
3arps3HAIOIIMX BEIIECTB B MIOYBAX U JOHHBIX OTJIOKEHUAX. MI3BIeUEeHNE TOKCHUUHBIX IPUMECEN
U3 NoyB. XMMHUYECKUN aHaiu3 NMUIIEBbIX NnpoaykToB W HanutkoB. CAHIIMH kak HOpmartus
KadyecTBa MPOJAYKTOB MuTaHus. OOmme TpeOoBaHMS K OpraHu3allil U METoJaM KOHTPOJIS
KayecTBa

npoaykToB nuTaHus. OlleHKa KadecTBa INUTHEBOW BOJBI M CHOCOOBI €€ OYHMCTKH.
KonTpons me- nuko-Ouonornyeckux o0bekToB. JKuBoe BemiecTBO. ['eHOMHMKA M MPOTEOMUKA.
MexnyHapoasbiil mpoekT "I'eHom yenoBeka". [IppuMeHeHNE T€HHO-MH)KEHEPHBIX MPOJIYKTOB B
Meauiinae. Knumandeckuit 1 GapmaneBTHYECKU aHamn3. AHAIN3 JIEKAapCTBEHHBIX MPEMapaToB.
DKcIepTr3a reHeTHYeCKH MOAU(DUIIMPOBAHHBIX TPOAYKTOB. [IpOMBINIIEHHBIN aHATTU3.

6. ObecrieueHne KauecTBa pe3yabTaTOB XUMUYECKOI0 aHAJIN3a

OCHOBHBIE UCTOUYHUKHU TOTPEIIHOCTEH pe3yabTaTOB XUMUYECKOTO aHaJIM3a U CIOCOOBI UX
ycrpaHeHus. CrydaiiHble M CHUCTEMAaTHYECKHE TOTPELIHOCTH, BBIOPOCHI, KBAa3UBBIOPOCHL.
Mertposnoruueckue napameTrpsl U crnocoObl MX oueHkd. IIpaBuinbHOCTB. Bocnpons3BoauMOCTb.
[Tpeunsuonnocts. Ilpenen oOHapykeHus u mnpenen omnpeaeneHus. YyBCTBUTEIbHOCTb.
JluanazoH omnpenenseMblx conepkaHuid. M30uparenbHOCTh (CEIEKTUBHOCTD). DKCHPECCHOCTD.
[TpousBoauTenbHOCTh. KBanuMeTpuueckre TECTbl OLIEHKH CHUCTEMaTHYEeCKUX MOrPEeUIHOCTEH:
tectbl ®umepa, Koxpena, I'pab0ca, J[lukcona, xaptel IOpena, Illeapta u T.1.
Nudopmarnmonnas 3¢ HEeKTUBHOCTS.
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4 O0beM yueOHOH THCHHUILINHBI

" B 3adeTHBIX B akazem.
Bupl yue6HO# paboThI
eIMHUIIAX gacax
O0mas Tpy10eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IJIaHY 3,0 108
KonraktHas padora (KP): 0,33 12,2
Jlexmm (Jlek) 0,11 4
Jlabopatopusbie 3austust (J1ao) 0,22 8
CamocrositesnHas padora (CP) 2,56 92
Bua koHTpOJIA: 3aUeT / IK3aMeH 3a4eT ¢
0,11 .
oueHkoii(3,8)
. B 3auerHbIX B actponom.
Bunet yueGHoI paboTh
CIMHUIIAX qacax
O0mas TpyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTaktHas padora (KP): 0,33 9,15
Jlexruu (JIek) 0,11 3
Jlaboparopusbie 3ausatus (J1a0) 0,22 6
CamocrositesanHas pa6ora (CP) 2,56 69
Bua konTpoas: 3aueT / 3IK3aMeH 3a4eT ¢
0,11 OLIEHKOM
(2,85)

AHHOTANUsA padoyeid MPOrpamMMbl JUCHUILIIHHBI
«BpryucanTe/ibHAsi MAaTEeMaTHKA 1JIs1 OXPAHbI OKPY:KAaoLIeli cpe/ibl U PALMOHAJIBLHOTO
WCIOJIb30BaHUs MPHPOIHBIX pecypcos» (51.B./1B.03.01)

1 Henp aMCHMIUIMHBI -  HAYYUTh CTYJIEHTOB TEOPETHMUYECKUM 3HAHHUSIM U
NPaKTUYECKUM YMEHUSM U HaBbIKaM HCIIOJIb30BaHUSI COBPEMEHHBIX MaTEMaTHUYECKHX METO/I0B C
IpUMEHEHHEeM Nakera mareMmarudeckux nporpaMMm MATLAB ans pemieHust mupoKoro Kpyra
3a]a4 BBIYMCIUTEIbHON MaTeMaTUKH.

2 B pe3yabTrare wu3yyeHMs JUCHUIUIMHBI oOO0ydaloluiicd MO0 mNporpamme
0akajaBpHaTa qOJIKEH:

Obnadams CIEIYIONUMH KOMITETCHIIUSIMHU:

- CIOCOOHOCTBIO pellaTh CTaHAApPTHbIE 3a7ayd NMpOo(ecCHOHAILHOW AEATENIbHOCTH Ha
OCHOBE€ MH(OpMalMOHHOW 1 Oubnuorpaduyeckoil KyabTyphl ¢ IpUMEHEHHEM HH(OPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTMM M C YYEeTOM OCHOBHBIX TpeOoBaHUN HH(OPMAITMOHHON
6e3omacHoctr (OITK-1);

- CIIOCOOHOCTBIO HCIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIMILIMH B
npoecCHOHANBHOM  EATETbHOCTH, MPUMEHSITh METOJbl MaTeMaTU4YecKoro aHaiuza |
MOJICTTMPOBAHHS, TEOPETUIECKOTO M SKCIIepruMeHTainbHOro uccienosanus (OI1K-2);

- CIIOCOOHOCTBIO MOJENUPOBATh SHEPro- M pecypcocOeperaronie MpoIecchl B
XMUMHYECKON TeXHOJIOrHH, HepTexumuu u ouorexuonoruu (I1K-16).

3nams.

-  (U3MKO-XMMHUYECKHE U XUMHKO-TEXHOJOTHYECKHE 3aKOHOMEPHOCTU MPOTEKAHUS
IPOIIECCOB M3MEHEHHs arperaTHOro COCTOSTHHS Mapo(ra3o)->KUIKOCTHBIX CHUCTEM, PEaKTOPHBIX
IIPOLIECCOB U OCHOBHBIX MPOLIECCOB pa3JIeIeHNs XUMHUUECKON TEXHOJIOTUH;

- METOJIbl M aITOPUTMBbl KOMIIBIOTEPHOTO MOJEIUPOBAHUS OCHOBHBIX IIPOIIECCOB
XUMHUYECKON TEXHOJIOTUU U TEXHOJIOTHYECKUX CXEM XUMUYECKUX MTPOU3BO/ICTB;
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- NPUHLUNBI MPUMEHEHHUS METOJOJOTHH KOMIBIOTEPHOTO MOJEIUPOBAHUS XUMHUKO-
TEXHOJOTUYECKUX IPOIECCOB MPU AaBTOMATU3MPOBAHHOM IPOCKTHPOBAHUU M KOMITBIOTEPHOM
yIpaBJIEHUN XUMHUECKUMH ITPOU3BOICTBAMH.

Ymemo:

- pemartk 3a/la4d KOMITBIOTEPHOTO MOJIEITMPOBAHMS IPOLIECCOB Mapo(Ta30)->KUAKOCTHBIX
paBHOBeECHii, a0COPOIMH, TUCTUIIISIINY, PEKTUPHUKALNYT U )KUAKOCTHON KCTPAKLIUHY;

- TMPUMEHSATH MOJIyYCHHbIC 3HAHUS MPH PEUICHUH MPAKTHYECKUX 33124 KOMIIBIOTEPHOTO
MOJICTTMPOBAHHUS OCHOBHBIX IPOIECCOB XHUMHUYECKOW TEXHOJOTMUU TEXHOJIOTHUECKHX CXEM
XUMHUYECKHUX MPOU3BO/ICTB.

Braoemy:

- METOJaM{ HIpPUMEHEHHs CTaHAAPTHBIX MaKeToB MpuKiIaaHbiX nporpamm (IIIII) u
naketoB Monenupyronmx nporpamm (IIMII) mns MonmenupoBaHuST OCHOBHBIX IIPOLIECCOB
XUMHUYECKON TEXHOJIOTMUU TEXHOJIOTMYECKHX CXEM XUMHUECKUX MPOU3BOJICTB.

3 Kpartkoe conepikanue THCHHUIIUHBI:

Beenenme. Ilenm u  3amaum  kypca. KpaTkmii HMCTOPUYECKMH O4YEpK pa3BUTHUSA
OTEYECTBEHHOH U 3apyOe:KHON BBIYMCIUTENBHONW MaTeMaTHKH. OCHOBHBIE 3Talbl pa3paboTKH U
peanu3anum aaropuTMOB Ha KOMIIBIOTEpaXx.

Mopnyns 1. BeraucnurensHas Mmarematuka. OCHOBHBIC STalbl: pa3padoTKa M pean3arus
aIropuTMOB Ha KommbloTepax. Cuctema xommbtoTepHoil mMarematuku (CKM) MATLAB nns
pelIeHus 3a1a4 BBIYUCIUTEIbHON MaTeMaTHKY.

Tema 1.1. Co3manue M-nporpaMmm ¥ OCHOBHbIE  omeparopbl  M-s3bika
nporpammupoBanus MATLAB. Bapuantsl ctpykrypsl nporpamm Ha MATLAB: opranuzanus
pabouero croma DesktopLayout; ocuoBubie omeparmn B CommandWindow; ocHOBHBIE
onepauun B Editor; nuHeiiHO oprann3oBaHHas mporpamma (aJrOpUTM); BETBICHHUS C OJHHM
YCIOBHEM, HECKOIBKUMH YCIIOBHSIMHU, BIIOYKEHHBIC, CO CITUCKOM ycioBui. If, Switch; soruueckue
omepauun and, Or, NOt; LKMKIBI CO CYCTYMKOM, C MPEAYCIOBHEM, C MOCTYCIOBHEM, C
NpephIBAaHUEM TIOJIHBIM M TPEphIBAHMEM YacTUYHBIM, C 33JaHHBIM IIaroM CUYeT4Yrka, C
oT/IeNbHBIM OTcueToM utepanwuii; for, while, break, continue; ¢ Bei30BoM (QyHKIHIA; ¢ 1HaTOrOM ¢
nosb3oBateseM B CommandWindow u B crieliaibHbIX THATOTOBBIX OKHAX.

Tema 1.2 CranpgapTHble W HecTaHJapTHble (QyHKIUM M-s3bIKa NMPOrpaMMHUpPOBAHUS U
ocHoBHbIe pemrarenu (Solvers) MATLAB: ¢yHkuuu ¢ rpaduveckuM BBIBOJIOM PE3YJIbTAaTOB;
plot, subplot, surf, mesh, polar;, ¢yHkIMH ¢ YHCIOBBIM BBIBOJAOM pE3yJIbTaTOB B
CommandWindow; ¢yHKIMH ¢ 3amucbio pe3ynbTaToB B (ailii; (QyHKIMH, BIOKCHHBIC B
[VIaBHYIO (PYHKIUIO; (PYHKIMH C MEPEMEHHBIM YHCIOM apryMEHTOB; (DYHKIIMH, BBI3BIBAIOLIHE
Ipyryro QpyHKIUIO, UMsI KOTOPO# MepejaHo KaK apryMeHT.

Monayns 2. Bektopsl m mMatpuipl. CHucTeMa JIMHEHHBIX alnreOpandyeckux ypaBHEHHH
(CJIAY).

Tema 2.1. OGpatHasi MaTpuila. YMHOXKEHHE MATPHIL: orepaTtop iNV; omeparops! Strcat,
int2str, numa2str; omeparopsr length, min, max, mean, sort; omeparopsr dot, tril, triu, eye, zeros,
ones, diag; oneparopsr rand, linspace, logspace, repmat; orneparopsi Size, det, trace, norm;

Tema 2.2. Meron "aycca. Meton npocTtsix utepanuii: oneparopsi linsolve, rank, eig.

Tema 2.3. OOycClOBIEHHOCTh CHUCTEMBL. UHMCIO 0OYyCIOBIEHHOCTH: oOmeparopsl cond,
rcond.

Monayns 3. OOpabGoTka pe3ynbTaTOB H3MEpEHUs OAHOW BenuyuHbl. [lpubnmxenue
GyHKIIHH.

Tema 3.1. Kpurepuii Ctetonent: oneparopsl polyfit, polyval.

Tema 3.2. Annpokcumartus: onepartop Isqcurvefit;

Tema 3.3. Matepnonsinus: oneparopsr interpl, linear, spline, nearest.

Mopnyns 4. UnclieHHOE UHTErPUPOBAHUE.

Tema 4.1. MeToabl NpsIMOYTOJILHUKOB: OIlepaTopbl SUM, mean;

Tema 4.2. Metoasl Tpanenuii: oneparop trapz.

Tema 4.3. Meron Cumricona: oneparop quad, int.
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Tema 4.4. Meron Herotona-Koreca 8 mopsiaka: omneparop quads.

Moayns 5. YpaBHEHUE C OJJHUM HEU3BECTHBIM.

Tema 5.1. Meron nenenus momnojam: orepatopsl conv, deconv, polyval, polyder.

Tema 5.2. Metox KacaTelbHBIX: oreparopsl roots, poly, fzero;

Monyib 6. CucTeMa HEIMHEWHBIX ypaBHEHUI.

Tema 6.1. Metox Herotona-Padcona: oneparopsr solve, diff, subs.

Tema 6.2. Meton npocteix uteparuii: oneparopsl Simplify, collect, pretty.

Moaynb 7. OnHOMEpHasi ONTUMHU3ALMS

Tema 7.1 MeTonbl 0THOMEPHO# onTUMK3aNUK: oneparopsl fminbnd.

Moaynb 8. MHOroMepHasi ONTUMHU3AIUS.

Tema 8.1 Meronsl MHOTOMEpHOW omTuMmu3aimu: omnepatopbl fminsearch, linprog,
fmincon;

Monyns 9. luddepeHnmanbabie ypaBHEHHS.

Tema 9.1 Metoasl perrenus auddepeHnanbHbIX ypaBHeHH: onepaTopeidsolve, diff.

3axrodeHre. 3aKIIIOUUTENbHAS JICKIUS TI0 TI0JIBEICHUIO UTOTOB Kypca.

O61mee konuyecTBO Moayen — 9.

4 O0bem yueOHOH TUCHMIIINHBI

" B 3aueTHBIX B akanem.
Bunet yueGHoi paboThl
CIMHULIAX Jacax
O0mas TpyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 108
KounraktHas pa6ora (KP): 0,22 8,2
Jlexmu (Jlek) - -
Jlabopatopusbie 3austust (J1ab) 0,22 8
CamocrositesbHasi padora (CP) 2,67 96
Bua koHTpoJIs: 3a4eT / IK3aMeH 0,11 3auer (3,8)
o B 3auerHbIX B actponom.
Bunel yue6HoI paboTh
€IMHULIAX qgacax
Oo0mas TPyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4eOHOMY TJIAHY 3,0 81
KonrakTHas padora (KP): 0,22 6,15
Jlexumn (Jlek) - -
Jlabopatopusbie 3austust (J1ab) 0,22 6
CamocrositenbHas padora (CP) 2,67 72
Buja xkouTpoJisi: 3a4er / 3k3amMeH 0,11 3a4er (2,85)

AHHOTaUUs padoyeil NPOrpaMMbl JUCUUILIIHHBI
«/InckpeTHas MaTeMaTHKA B OXpPaHe OKPY:Kawouieil cpeabl 1 PAMOHAIBLHOM
MCI0JIb30BaHUHU NPUPOAHBIX pecypcos» (B1.B.JIB.03.02)

1 Henabo auCUMNJMHBI SBISETCS (OPMUPOBAHUE Y CTYACHTOB CHCTEMBI OCHOBHBIX
MOHATHM, MCHOJIB3YEMBbIX JUIsl MOCTPOCHHS] BaKHEHIIMX MaTeMaTHYeCKUX Mojenel, u
MaTEMaTHYECKUX METOJOB JUIsl ONMCAHMS Pa3JINYHbIX ITPOLIECCOB.

2 B pesyabrare H3ydyeHHus: AMCUHMIUIMHBI O0y4YalIUMicss 10 INporpamMme
0akajaBpHUaTa q0JIKEH:

Obnadams cnenyronumu  obmenpodeccuonanbapiMi KoMreteHmusiMu (11K):

- CIIOCOOHOCTBIO MCHOJIB30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIMIUIMH B
npoecCHOHANBHOM  EATEeTbHOCTH, MPUMEHSITh METOJbl MaTeMaTUYecKoro aHaiuza |
MOJICTTMPOBAHHS, TEOPETUIECKOTO U SKCIIepruMeHTanbHOro uccienosanus (OI1K-2);

- CHOCOOHOCTBIO IJIAHUPOBATh SKCIIEPUMEHTANbHBIE HCCIEAOBAaHUsSA, I0JIy4aTh,
o0OpabaTbIBaTh U aHATHU3UPOBATh MMOJydeHHBIC pe3yabTathl (ITK-15).
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3uams:

-OCHOBHBIC TOHATHS M METOABl AMCKPETHOM MAaTEMAaTHMKH, MaT€MaTHYECKHX METOJOB
peneHus mpoecCHOHATBHBIX 3a/1a4.

Ymems:

- NPUMEHATH MATEeMaTHYEeCKHE METOAbI NPU PELICHHH TUIOBBIX MPO(ECCHOHATBHBIX
3a1ad.

Braoemy:

-METOJJaMH ITOCTPOEHUSI MaTEMaTHUECKOW MOJIEIM TUIIOBBIX NPO(ECCHOHANIBHBIX 3a/1a4 U
CoJIepKaTeIbHON MHTEPIIPETALUN IOJYUYEHHBIX PE3YJIbTAaTOB.

3 Kpartkoe copep:kaHue I CHUIINHBI:

1. Bsenenue.

Ponp  guckperHOl MaTeMaTMKW MpH  pa3pabOTKe U HKCIUIyaTallud  XHUMHKO-
TEXHOJIOTMYECKUX CUCTEM.

2. DJeMeHTBl TEOPUU MHOXKECTB U alnreOpanyeckue CTpyKTYyphl.

BBenenue B qUCKpeTHYIO0 MaTeMaTUKYy. Posib TUCKpETHON MaTeMaTUKU IpU pa3paboTKe U
9KCIUTyaTallud XUMHKO-TEXHOJOTMUECKUX CHCTeM. MHOXeCTBa, OTHOUIEHHS U (DYHKIUH.
3amaHre MHOXECTB M OCyIIeCTBICHHE omepanuii Hag HUMHU. CrocoObl 3amanus. Omnepanuu
00BbEeIMHEHHUS, IEPECCUEHUs], PA3HOCTH, JONOJIHEHUS U JeKapTOBa MPOU3BECHUA. AKCHOMATHKA
Teopur MHOKeCTB. Anredpa Kantopa. MunuMuzaius npejactaBieHu MHOXKECTB. JluarpaMmbl
Olinepa-Benna. bunapusie otHomenus. CriocoObl 3afaHus OMHapHbBIX oTHoLIeHWH. CBoiicTBa
OuHapHbIX OoTHOLIEeHUH. Pa3ouenus. OTHOIIEHNs SKBUBAJIEHTHOCTU U nopsaka. [IpeacraBnenue
N-apHBIX OTHOLICHUH OMHapHBIMHU. AnreOpa oTHomeHud. OyHKIMKU. MHBEKIUS, CIOPBEKIMS U
Oouexkuus. Ausredpamueckue crTpykTypsl. Ilomyrpynmbel. Monounel. I'pynmsl. Ioxarpynmst.
[Muknuueckue rpynnsl. ['pynmnel moacraHoBok. M3omopdusm rpynmn. CMmexHble KIacchl IO
noarpynme. Hopmanbubie penutenu. @akrtop-rpynnbl. Kosbloa: onpeneneHus, CBOMCTBA,
npumepsl. [lomns.

3. DneMeHTH Teopun rpados.

I'padsl. 3amanue u xapaktepuctuku rpados. Bunel rpados. [loarpadsl. Matpurisl
CMEXHOCTH U uHIUAeHTHocTH. Crenenu BepmnH. Mapmpytsl Llenu. ukasl. PaccrosHue
MeXIy BepiinHamu. Juamerp u paguyc rpada. YHapHble 1 OMHapHBIE ONepalnuy Haj rpadamu.
Hononuenue rpada. YnaneHue u go0aBiIeHUE BEpIIMH. YajieHUe U J100aBieHHE pedep.
OtoxnectBienne BepumnH. Pacmeruienune BepmunH. OObenuHenue rpadon. Ilepeceuenue
rpadoB. KommoneHTsl cBsizHOCTH. MocThl. BepmmHHas u pebepHasi cBSI3HOCTb. CBSI3HOCTH
OpPUEHTHUPOBAHHBIX I'padoB. AJTOPUTM BBIYMCIECHUS CBSI3HOCTU. BHYTpeHHss yCTOHYMBOCTS.
Bepmmnanoe uncio HezaBucuMocTu. PebepHoe uncno HezaBucuMocTH. BeprmnaHaoe u pedepHoe
nokpeiTue rpada. BremHss ycroWunBocTh. BepmmHHOe M pebepHOE 4YMCIO BHEIIHEH
ycToiunBocTd. LUKIIBI M pa3pe3nl. DHaepoBbl MUKIBL. ['aMIIIBTOHOBBI ITUKIEI. [l1anapHoCTh U
ykiagka rpagos. ['panu minockoro rpaga. Packpacka rpados. Xpomaruueckoe yucio. ['unoresa
yeTelpex Kpacok. JlepeBws. Ompenenenus. CpoiictBa. Teopema Kommn. ®dynpameHTanbHas
cuctema 1IUKI0OB. OCTOB HAaMMEHBILIETO Beca. YIOPSAIOYEHHBbIE AepeBbsi. bUHApHBIE NEPEBBA.
JlepeBbst COPTUPOBKHU. AJITOPUTM MOUCKA B IEPEBE COPTUPOBKH.

4. Bynessl pyHKIIMH.

Anre6pa noruku. bynessl ¢pynkiuu. Crioco6sl 3aganus. byneBsl pyHKMM 01HOM U IBYX
NepeMEeHHbIX M HX cBoiicTBa. @opmynbl OyneBoil anredpsl. OCHOBHbBIE 3aKOHBI OYJIeBOM
anreOpel.  ODKBHBaICHTHOCTH  (opmyn.  Ilpuniun  gBoiictBeHHOCTH.  CoBepIICHHBIC
JTU3BIOHKTUBHBIE M COBEPLICHHbIE KOHBIOHKTUBHBIE HOpMasibHble (opmbl. CucTeMbl
AJIeMEHTapHbIX OyNeBbIX PYHKIMH. DYHKIIMOHAIBHO MOJTHbIE CUCTEMBI AJIEMEHTAPHBIX OYIIEBBIX
¢bynkuuii. Ilpumepbl (QyHKIMOHANBHO NOJHBIX Oa3ucoB. BakHeilme 3aMKHYThIE KIIACCHI.
Teopema o ¢yHKIMOHATbHOW moONHOTE. MuHUMH3anus OyneBbix (QyHkumid. CokpalleHHas,
TynukoBass ¥ MuHUManbHas ¢opmbl. Kaptel KapHo. Meron coueTaHuss MHAEKCOB U METOJ
Kyaiina. MuaMMU3a1usi KOHBIOHKTUBHBIX HOpMaJIbHBIX (hopM. O030p MPUIOKEHUNH TUCKPETHON
MaTEMaTHKH. Pazpabotka 3¢ HEKTUBHOTO MaTEMaTHYECKOr O, IIPOrPaMMHOTO,
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UHPOPMALIMOHHOTO M TEXHHYECKOro O0eclevyeHuss Ha OCHOBE METOAOB JHCKPETHOU
MaTEMAaTHKH.
5. Mcuncnenue BbICKa3bIBaHUH.

BBenenue B MaTemMaTHuecKyto JIOTUKY. KpaTkue cBeneHHs U3 UCTOPUH MaTeMaTUYECKOU
Joruku. Ponmp MaremMaTWdyeckod JIOTHKM TMpH  pa3paboTKe M IKCIUTyaTallud XHUMHUKO-
TE€XHOJIOTUYECKUX CUCTeM. DopMasbHble aKCMOMATHYECKUE CUCTEMbl. CHMBOIIBI, BBIPAKECHUS,
dopmybl, akcnombl. [IpaBuiio BEIBOa, HEMOCPEICTBEHHOE CIEACTBHE, BBIBOA, TeopeMa. Jloruka
BbICKa3bIBaHMii. Jlornueckuii BeIBOA. AkcroMbl. [IpaBuiio modus ponens. Teopema aeAyKIud U
npaBwio cuwuiorusma. [lonHoTa UM HENpPOTMBOPEYMBOCTH. He3aBHCHMOCTH — aKCHOM.
Paspemmmmocts Teopuu. [pyrue axcuomarmsauuu. I[IpoBepka BBIBOAMMOCTH € IOMOILBIO
UCTUHHOCTHBIX Tabmun. CexBennuu ['enunena. Mogens mupoB Kpumke. Metox pesomonuit
Po6uncona. Merox knay3 Bonra. O6paTHsiii MmeTo MacioBa (01aronpusTHBIX HA0OpOB).

6. Mcuncnenue npeJuKaToB U HEYETKas JOTHKa.

Jloruka mpeaukaToB. ABTOMATH3alUs JIOTHUECKOro BbIBoAa. IlepemenHble, ¢yHKuuu,
TEPMBI, TPEIUKaThl, KBaHTOPHI, (Gopmyinsl. OOnacte neiictBus kBanTtopa. CBOOOAHBIE U
CBsI3aHHbIE NepeMeHHble. MHTepnpeTanny, paBHOCHIBHOCTh. Pacno3HaBaHe 001e3HaYMMOCTH.
[TpoGiema pazpeminMocTi. AKCMOMBI M IpaBHJIa BbIBOJA MCUYMCIEHUS IMpeaukaroB. Teopema
Jenykuud. HenmpoTuBOpeduMBOCTP M IIOJIHOTA. DBBIHECEHHME KBAaHTOPOB M IpeABapeHHas
HopMmanbHast Qopma. CkKylneMoBCKHE CcTaHmapTHbiE (OpMBL. DpOpaHOBCKUI YHHBEPCYM U
Teopema DpbOpana. [loncranoBka u yHupukanus. Mero pesomouuii u ero nonHora. Ctpareruu
Metona pesontouuil. Ju3proHkTel XopHa. IlpuHOMN Jormyeckoro mporpaMMHUpPOBaHUS.
Heuerkne MHoOxecTBa. Heuerkas noruka. IlosBnenue m cyre HedeTrkocTH. DopMmanuszanus
HeueTKocTu. DyHKIMS NpuHAIeKHOCTU. JIMHrBUcTHYecKas nepeMeHHasd. Onepauuu Hal
HEUeTKUMH MHoxecTBamH. Heuerkas apudmeruxa. Metoasl nedazsuduxanuu. Heuerkue
otHouieHus. CTaHJapTHble HEYEeTKUe Jiorndyeckue omnepauuu. HeweTtkuit BbiBOA. CTeneHu
VCTUHHOCTY U CTENIEHU yBepeHHOCTU. HeueTknii aHaior MeTo1a pe30oJItoLui.

7. Koneunbie aBTomatsl, MamuHbl TeropuHra-Ilocra, ClI0)KHOCTH BEIUUCTICHUM.

OneMeHThl Teopun aBTOMaToB. IloHsATHE aBTOMaTHOrO MpeoOpa3oBaHus MHPOPMALUN U
KoHeuHOTO aBToMata. CriocoObl 3a1anust aBToMaTtoB. ABToMatsl Mumnu u Mypa. [Iporpammuas u
anmnaparHas peaJu3anys aBTOMATOB. DKBUBAJCHTHOCTh U MMHHMH3ALMs aBTOMATOB. MallnHbI
Trropunra-Ilocra. @opmanuszanus MOHATHS alIroputTMa U (opMajabHblE MOJENIN aJTOPUTMOB.
Mamna TeropuHra: onpeseneHus, cBoicTBa, rpadsl nepexoo. Mammna [locta. ITporpammer
st mammH.  [Ipobrmema  pacnoszHaBanus. IlpoGnema  oCcTaHOBKH.  ANTOPUTMHMYECKU
Hepaspemumble 1poOneMbl. CIO0XHOCTh aJrOpUTMOB. Mepsl ClIO)KHOCTH. BpemenHas u
€MKOCTHasl CJIOXKHOCTb. ACHUMITOTHYECKasl CJIOKHOCTb, MOPSAJOK CIOKHOCTH, CJIOKHOCTh B
CpeIHEM M B Xyaulem ciydae. TpynHopaspemmmsle 3agaud. HenerepmMuHuUpoBaHHAs MalllnHA
Trropunra. Kmaccet P u NP. NP-nonnbsie 3amaun. NP-monHoTa mpoGieMbl BBIIOJTHUMOCTU
(dopmyin Joruky BbICKa3biBaHUH. O030p MpuiIoKeHU MateMaTHueckoi joruku. Hanpasnenus
WCIIOJIb30BaHUs ammapaTa MaTeMaTUYecKON JIOTMKM B 3a/ladaxX MpPaKTUYeCKOM HHGOpPMAaTHKU.
Crnemudukanus ¢ BepuuUKaUs  OPOrpaMMHO-ANIAPATHBIX  MPOEKTOB,  JIOTHUYECKOE
IPOrpaMMHUPOBAHKE, TOCTPOEHUE OHTOJIOTUH, I3bIKM OOIIEHNS WHTEIJIEKTYabHbIX areHTOB.

4 O0beM yueOHOi T CHMIJIMHBI

. B 3aueTHEBIX B akanem.
Bunsl yueOHol paboThI
eIMHUIIAX Jacax
Oo6mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY TJIAHY 3,0 108
KonrakTHas patora (KP): 0,22 8,2
Jlexmm (Jlek) - -
[Mpaktuyeckue 3anstus (I13) 0,22 8
CamocrositesibHas padora (CP) 2,67 96
Bua koHTpoJIs: 3a4eT / IK3aMeH 3a4er
0,11 (3.8)
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N B 3auetHbIx B acTponom.
Bupl yueOHOM paboTh
eIMHUIIAX gacax
O0mas TpyA0eMKOCTh JMCIHHILJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonraktHas padora (KP): 0,22 6,15
Jlexmm (Jlek) - -
[Mpaktuyeckue 3anatust (I13) 0,22 6
CamocrositesbHas padora (CP) 2,67 72
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,11 3auer (2,85)

AHHOTanuA padoyeil NPOrpaMMbl AU CHUNIMHBI
«OcHOBBI MeHeMKMeHTa 1 MapkeTuHra» (51.B./[B.04.01)

1 IeJb AUCHMILIMHBI — [TOJIyYEHUE CHCTEMbI 3HAHUI 0 3aKOHOMEPHOCTSIX
(GYHKIIMOHUPOBAHHUS IPESATIPUSATHI B CHCTEME HAIIMOHATBHONW YKOHOMUKH, TIPEICTABICHUN B
00JacTu MEHEeP)KMEHTa M MapKETUHTa, BKJIFOYas METOI0JIOTUYECKHUE OCHOBBI U
3aKOHOMEPHOCTH, (PYHKIINU, METOIbI, OPTAaHU3AIMOHHBIC CTPYKTYPhI, OpPTraHU3aIHIO TTPOIIECCOB,
TEXHHUKY U TEXHOJIOTHIO MEHEDKMEHTA U MAPKETUHTa B YCIOBUSX PHIHOYHOM SKOHOMHUKH;
3JI0’KEHHUE OCHOB TIPO(ECCUOHATILHOM JISATEIIBHOCTH 0aKaIaBpOB.

2 B pe3yabTrare Wu3yuYeHHsl JAUCHUILUIMHBI OOyyaommiicss 10 mporpamme
O0akajiaBpHAaTAa J0JIKeH:

Obnaoams  CHENYIOUIMMH obmekyneTypubiMu  (OK) u  mpodeccnonanbHbIMU
komnerenusmu (I1K):

— CHOCOOHOCTh HCIOJIb30BAaTh OCHOBBI IKOHOMHUYECKHUX 3HAaHUN B Pa3IMYHBIX
chepax xusnenesrenpuoctu (OK-3).

- CIIOCOOHOCTh HMCIOJIB30BaTh AJIEMEHTHI JKOJIOT0-JKOHOMHYECKOTO aHajiun3a B
CO3JIaHUM SHEPro- u pecypcocdeperaromux texuonoruit (ITK-8).

3Hnams:

- MPUHIIMITBI  COCTABJICHUS TEXHHYECKOW JOKyMeHTaruu (TpadukoB padoT,
WHCTPYKIIUH, TJIAHOB, CMET, 3asBOK HA MaTepUalbl 1 000PYJIOBaHKE) U JIp.;

- TEOPETUICCKHE OCHOBBI M METOBI BEIPAOOTKH IIEJICH U CTpaTernu ON3Heca;

- MPUHIIMIBI TOATOTOBKU TOKYMEHTAIlMU JJSl CO3/IaHUs CHUCTEMbl MEHEKMEHTa
KauecTBa MPEATNPHUSATHUS;

- METO/IbI U TEXHOJOTHH MPUHATHS U Pealli3allii YIPaBICHUECKUX PEIICHHH.

Ymems:

- COCTaBJIATh 3asBKH Ha 000PYIOBaHUE;

- pa3pabarhiBaTh TEXHUYECKYIO JOKYMEHTAITUIO;

- MIPUHUMATD YIIPABICHUYECKHE PEIICHUS U OPTaHU30BBIBATH X BHITIOTHEHHE;

- cobupath, 00pabaThIBaTh M HCIOIB30BaTh YIIPaBICHYECKYIO HH(POPMAIIUIO;

- paboTaTh C yIpaBICHUYECKON JOKYMEHTAIIMEH, MOIb30BaThCsl 3aKOHAM, HOPMaMHU
Y TIpaBHJIaMH aIMAHUCTPATUBHOM JIEATEITBHOCTH;

- pacnpenensats 00s3aHHOCTH ¥ OTBETCTBEHHOCTS;

- HCIOJIb30BaTh METO Il MOTHBAIIMH ITEPCOHAIA;

- KOHTPOJIHMPOBATh U PETYIUPOBATH UCIIOIHEHUE TIIAHOB.

Braoems:

- HABBIKAMU MPUMEHEHUS ONTUMAIBHBIX MOAXOAOB JUIsl JUAarHOCTUKH M aHaln3a
PBIHKA,

- METOJIaMU PYKOBOJICTBA TIEPCOHAIIOM;

- HHCTpYMeHTaM# 3(H()EKTHBHOTO YITPABICHUS MPEATPUITHEM.

3 Kpatkoe coaep:kaHue TUCHUTLTHHBI

Monyinb 1. OCHOBBI ylpaBieHUs NPEANPUITHEM
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1.1 Bseoenue. IIpeomem, memoo u codepaicanue oucyuniunvl « OcHOGbl MeHeOHCMeHma
u mapkemunea». Teopusi ympapleHUsS: YIOpaBlIeHHE KakK MOTPeOHOCTh M Kak (pakTop ycmexa
JeSITeIbHOCTH, CYIIHOCTh U COJEp)KaHWE YIPABICHHS, MECTO TEOPUH YIPABICHHUS B CHCTEME
COBPEMEHHBIX 3HAHUMU, crenuuKa YIpaBlIEHYECKOH NeATeIbHOCTH, COBPEMEHHBIE MPOOIEMbI
ynpaBieHus. ['eHe3uc TeopuH YIpaBIEHHs: YIPaBICHUYECKUE PEBOIIOIMH, BO3HUKHOBEHHE
HAyYHOW TEOpUU YMpaBIEHUS, UCTOKM U TEHICHIMHM PA3BUTHUS POCCUKUCKOIO YIpPaBICHUS.
3aKOHOMEPHOCTH H TPHUHIIMITBI YIPABICHUS: CYOBEKTHBHBIE M OOBEKTHUBHBIC (DAKTOPHI B
yIpaBICHUH.

1.2 Cucmema ynpaenenus npeonpusmuem u ee cmpykmypa. Oyenka s¢hghexmusnocmu
ynpaenenus. CuctemMa ynpaBjieHHs: OHIATHE CUCTEMBI YIIPaBJICHUS, pacupeeneHie QyHKIuu,
MOJITHOMOYMI ¥ OTBETCTBEHHOCTH, MMPUHIIUITHI TIOCTPOCHUSI CHCTEM yIpaBiieHus. LlenTpanu3anus
U JIClICHTpaNIM3alysl YIpaBJeHUs, JeJIeTUPOBaHUE MOJHOMOYHMI B Ipoleccax yHpaBICHUS.
OpranuzanuoHHas CTpyktypa u ee Buabl. OCHOBHBIC TOHATHSA 3(PPEKTUBHOCTH YIPABIICHUS.
[Toxazarenu 3 PeKTUBHOCTH yIIPABICHHUS.

Monyib 2. OCHOBBI MEHEKMEHTA

2.1 Ilenu 6 cucmeme ynpasnenus. Pazpabomrxa cmpamezuti u nianos opeanuzayuu. lenu
U IeJIeroJIaraHue B YIPABICHUH: POJb LENA B OPraHU3allMd M OCYIIECTBICHUH IPOIECCOB
yhpaBieHus, Kiaccupukanus Lenei, MOCTpOeHUEe JepeBa ILeJieil; couyeTaHue pasHooOpasus
nened W QyHKIMA MEHEDKMEHTA; CUCTeMa YIPABICHUS IO IEISIM; CTpaTerdss W TaKTHKa
ynpapneHus. CylHOCTb, IPUHIUIIBI U METOABI IIaHupoBaHus. [Iporecc BbIpabOTKH CTpaTeruu.
@DopMBI TEKYIIETO ITIAaHUPOBAHUSI.

2.2 Texnonocusi paspabomxu u npuHamus ynpasieHueckux peuwenutl. Pa3zpaboTka
VIPaBICHYCCKUX PEHICHUH: TMOHATHE W KiIacCU(UKANMS  YIPABICHUYCCKUX  PEIICHUIA,
OCHOBOIIOJIATAOIINE 3JEMEHTHI JEATEIbHOCTH, YCIOBHS W KPUTEPUU MPHUHATHS pPEILCHUH,
MPOIECC W MOJETH TPHUHATHS YIPABICHUYCCKUX PEIICHUH, peau3alus YIPaBICHUYSCKUX
pelIeHU.

2.3 Bnacmv 6 cucmeme ynpasnenus. iudepcmeo u cmuiv ynpasieHus. OTHOIICHH
BJIACTU B CHUCTEME YIPaBJICHUS: TIOHATHE U TUIIOJIOTHS BJIACTH; BIACTh U aBTOPUTET MEHEIKEPA,;
npu3Hakd, (AKTOpPBl W TPOSBICHUS HEYNPABISICMOCTH; WCTOYHWUKHA BIIACTH B YIIPABICHUH
OpraHM3aIeil; MapTHEPCTBO B MpoIleccax MeHeIKMeHTa. JIMAepcTBO M CTWIIb YHpaBlIEHUS:
nporiecckl  (OPMHUPOBAHHUS ¥ OCHOBHBIE COCTaBJISIIOINME JHAEPCTBA, (opManbHBIE U
HedopMasbHbIe (HaKTOPHI JIUAEPCTBA, IPOSBICHUE TUIEPCTBA B CTHIIEC YIPaBICHUS, TCHICHIIUSI
Pa3BHUTHSI CTUIISI YIIPABIICHUSI.

2.4 MomusayuoHnusie 0CHO8bl ynpaesieHus u Kon@auxkmol. MoOTHBAIMS ACSITENTFHOCTH B
VIIPaBJICHUHN: MOTHUBHI JISATSIIFHOCTH YEJIOBEKA U WX POJIb B YIIPABJICHUH, OCHOBHBIC TTOHATHS U
JIOTUKa Tpollecca MOTHBAIUH, (QakTopsl (HOpMHUPOBAHHS MOTHUBOB Tpy/Ja; HCHOIb30BaHUE
MOTHBAIIMM B TIPAKTHKE MEHEKMEHTa; (akTopbl 3((HEKTHBHOCTH MOTHBAIIMH, COBPEMEHHBIC
KOHIENIIMK MOTHBalMU. ['pymnmoBas AMHAMHKA U KOH(JIMKTBL: POJIb TPYMIbl B MOBEACHUH H
JESTSIILHOCTH YeJIoBeKa, (POPMUPOBAHUE TPYII, B3aUMOJACHCTBHS B TPYIIC U B OpraHU3aIlny;
BO3HUKHOBEHHE, TPOSBICHHE W PA3HOBUJAHOCTH KOH(IUKTOB, BIHMSHHE KOH(PIMKTOB Ha
yIIpaBJICHUE.

Monynb 3. OCHOBBI MApKETHHTA.

3.1 Mapkemune kax cucmema ynpagienus, pe2yiuposanus u uzyuenus pvinka. Ilonstue
MapKETHHTa, POUCXO0KICHUE U CYIIIHOCTh MAPKETUHTA, [IeJH MapKkeTuHTa. OCHOBHBIE PU3HAKU
MapKETHHTOBOTO CTHJS yrnpapiieHus. Konnenmun Mapketunra. OCHOBHBIC BHBI MapKETHHTA.
MapxkeTHHToBas cpefa.

3.2 Komnnexc mapkemunea. Ocrognvle mapkemuHnaosvie uncmpymenmol. CoaepkaHue u
MPOIIECC YIpaBieHUss MapKeTUHToM. OCHOBHbIE (DYHKIIMM MapKeTHHra. ToBapHas, II€HOBas,
COBITOBAasI 1 KOMMYHUKAIIMOHHAS TOJUTHKU (pupMbl. ToBapHbIe cTpaTernu. Pa3paboTka HOBBIX
TOBapOB.

102



4 O0beM y4eOHOH JUCHHUILINHBI

o B 3adeTHBIX B akazem.
Bupl yueOHOM paboTh
eIMHUIIAX yacax
O0mas TPyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IIaHY 2,0 72
KonTaktHas padora (KP): 0,25 9,2
Jlexmm (Jlek) 0,17 6
[TpakTaeckue 3anrstus (I13) 0,08 3
CamocrositesbHas padora (CP) 1,64 59
Bua koHTpOJIA: 3aUeT / IK3aMeH 3ayer
0,11
(3.8)
N B 3auerHbIX B actpoHomMm.
Bunel yue6HoI paboThl
CIMHULIAX yacax
O01mas Tpy10eMKOCTh JUCHUILIHHBI 110 Y4€0HOMY IIAHY 2,0 o4
KonraktHas padora (KP): 0,25 6,90
Jlexmu (Jlek) 0,17 45
[Tpaktuyeckue 3anstus (I13) 0,08 2,25
CamocrositesbHasi padora (CP) 1,64 44,25
Bup xoutpoJisi: 3a4er / 3k3amMeH 011 3ayer
’ (2,85)

AHHOTaNUsA padoyeil MPOrpaMMbl TUCUUIIIMHBI
« OCHOBBI TEXHHYECKOTr0 peryjupoBanus u ynpasJjenusi» (b1.B.J1B.04.02)

1 eap AMCHMNJIMHBI — OJYyYEHUE CUCTEMBI 3HAHUM 00 yIpaBIeHUH Ka4eCTBOM Ha
IIPEANPHUs TUSIX B CHCTEME HAIMOHAJIBHON YKOHOMMKH, BKIIFOYAsi METO0JIOTMYECKHUE OCHOBBI U
3aKOHOMEPHOCTH YIPABJICHHUS KAYECTBOMB YCIIOBHUAX PHIHOYHOM 3KOHOMHUKUU BHEIPECHUE
pe3y/IbTaTOB HAYYHO-TEXHUYECKUX U MIPOEKTHO-KOHCTPYKTOPCKUX pa3pabOTOK B peasIbHbII
CEKTOP YKOHOMMKHU.

2 B pe3yabrare wu3yYeHHsl JUCHUILUIMHBI OOy4yamommiicss 1O mporpamme
0akajaBpHaTa qOJIKEH:
Obnadams  cneayrOUIMMHU obmekynpTypabiMu  (OK) wu  mpodeccrnoHanbHBIMU

komnetermusmu (I1K):

- CTIIOCOOHOCTh HCIIOJIB30BaTh OCHOBBI JKOHOMHUYECKHX 3HAaHWA B pa3IMYHBIX
chepax xusnenesrenpaoctu (OK-3).

- CMOCOOHOCTh MCIIOJIB30BaTh 3JEMEHTHl HKOJIOT0-3KOHOMHYECKOTO aHaiu3a B
CO3JIaHUM PHEPro- u pecypcocoeperaromux texnonoruit (ITK-8).

3namo:

- NPUHIMIBI  COCTABIIEHUS TEXHMYECKOM JOKyMeHTanuu (rpadukoB padoT,
WHCTPYKIMH, TUTAHOB, CMET, 3asIBOK Ha MaTepHasIbl 1 000pyI0BaHUE) U JIP.;

- TEOPETUYECKHE OCHOBHI M METO/bI BRIPAOOTKH 1€l U CTpaTernu Ou3Heca;

- MPUHIIMITEI TTOATOTOBKU JIOKYMEHTAIMW JJIS CO3/JaHHUS CUCTEMBI MCHEIDKMEHTA
KauecTBa MPEATNPUSATHUS;

- METOJIbI ¥ TEXHOJIOTHH MPUHATHS M PealN3alliN YIIPABICHUCCKUX PEIICHHM.

Ymemn:

- COCTAaBIISITh 3asBKU Ha 000py/I0BaHNE;

- pa3pabaThiBaTh TEXHUYECKYIO JOKYMEHTAITUIO;

- MPUHUMATP YIIPABIICHYCCKHUE PEIICHUSI M OPTaHU30BBIBATh UX BHIMIOJIHEHUE;

- cobupaTh, 00padaThIBaTh U UCIIOIB30BaTh YIPABICHYECKYI0 HHPOPMALIUIO;
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- paboTaTh C yIpaBICHUYECKON JOKYMEHTAIIMEH, MOIb30BaThCs 3aKOHAM, HOPMAMHU
U TIpaBUJIaMH aIMUHUCTPATUBHOM 1€ TEIbHOCTH;

- pacrpenenats 00s3aHHOCTH U OTBETCTBEHHOCTD;

- MCIOJIb30BaTh METO/Ibl MOTHBAIIMH [IEPCOHAA;

- KOHTPOJMPOBATH U PEryJIMpOBaTh UCIIOJHEHUE TIIAHOB.

Braoemy:

- HaBBIKAMU TMPUMEHEHHUS ONTUMAIIBHBIX MMOIXOJOB JUIsl JUArHOCTUKH W aHAN3a
PBIHKA;

- METOAAaMHU PYKOBOCTBA EPCOHAIOM;

- UHCTpYMEHTaMH 3 ()EKTUBHOTO yIpaBICHUS MPEANPUITHEM.

3 Kpatkoe coaep:xkaHue TUCHUTLTHHBI

Monynb 1. OcHOBBI yrIpaBiIeHUS KAYECTBOM Ha MPEATNPUATUU

1.1 Bseoenue. IIpeomem, memoo u cooepicanue oucyuniuvl. Teopusi yHpaBlICHUS:
yhpaBieHHEe KaK MOTPEOHOCTh U Kak (akTop ycmexa JAeATeIbHOCTH, CYIIHOCTb M COJIep:KaHue
VIPaBICHUS, MECTO TEOPHH YIPABICHUS KAa4eCTBOM B CHCTEME COBPEMCHHBIX 3HAHHIA,
cnenuduKa ynpaBieHYECKON AESITeNbHOCTH, COBPEMEHHBIE MPOOIEMbI yIPABICHHS Ka4eCTBOM.
3aKOHOMEPHOCTH W TIPUHIUIIBI YIPABICHHUS KAueCTBOM: CYOBEKTHBHBIE H OOBEKTHBHBIC
(haKkTOopBHI.

1.2 Cucmema ynpaenenus kauwecmeom Ha npeonpusmuu. Oyenxa 3¢pexmusrocmu
ynpaegnenus kavecmgom. CuUCTeMa YIpaBICHHUs KadyeCTBOM: TMOHATHE CHUCTEMBl YIPABIICHUSA,
pacnpenernenne (QpyHKIMH, TTOJTHOMOYHUH W OTBETCTBEHHOCTH, NMPHHIIUITBI MOCTPOCHUS CHCTEM
yrnpaBieHusikadecTBOM. LleHTpanu3anus W AeleHTpalvu3alus YHpaBiICHHs], JeJIerHpOBaHUE
MOJTHOMOYHMI B TMporeccax yrpaBieHHsKadecTBOM. OcCHOBHbIE MOHATHS 3((HEKTHBHOCTH
yrpaBieHus kauecTBoM. [lokazaTenu 3¢ (heKTUBHOCTH YIPaBICHUSKAYECTBOM.

Moy 2. OCHOBBI CHCTEMBI MEHEPKMEHTA KaueCcTBa

2.1 l{enu 6 cucmeme ynpasnenus kayecmgom. Llenu B yrpaBIeHUUKAue€CTBOM: POJIb LIETH
B OpTaHM3AIllMU U OCYIIECTBICHUH MPOIIECCOB yIPaBICHU, KIacCUBUKAIHS TIeei, TOCTpOeHnE
JiepeBa 1ieseil; coueTanrne pa3HooOpasus neneil 1 QyHKIHii MeHEPKMEHTa; CUCTeMa YIIPaBIeHUs
MO TIeJISIM; CTPAaTeTHss W TaKTHKa YIpaBJICHUSIKa4ecTBOM. CYIIHOCTh, MPHUHIUIBI M METOIBI
rtanupoBanus. [Iporecc BeipaboTku crparerun. @opMbl TEKYIIETO MIIAHUPOBAHUS YIIPABICHUS
KauecTBOM. BHeIpeHHe pe3yibTaToOB HAYYHO- TEXHUYECKUX M TPOCKTHO-KOHCTPYKTOPCKHX
pa3paboTOK B pealibHbII CEKTOP SKOHOMHUKH.

2.2 Texnonoecuss paspabomku u npunsamus ynpaeiendeckux peuieHuti. Pa3paboTka
VIpaBIEHUYECKUX PEUICHWI: TMOHATHE U  KiIacCU(UKAMsS  YIPABICHUECKUX  PEIICHU,
OCHOBOTIOJIATAIONINE 3JICMCHTHI JISATSIBHOCTH, YCIOBHS W KPUTCPUU TPHUHATHS PEIICHUH,
OpoLEecC M MOJEIH MPHUHATHS YIPaBICHUYECKUX pELICHUH, peanu3alus YIpaBIeHUECKUX
peLeHui.

Mooyne 3. ¥Ynpaenenue nepconanom

2.3 Bracme 6 cucmeme ynpaenenus. Jluoepcmeo u cmunv ynpasierus. OTHOIICHUS
BJIACTH B CHUCTEME YIPaBJICHUS: TIOHATHE U TUIIOJIOTHUS BJIACTH; BIACTh U aBTOPUTET MEHEIKEPA,;
npu3Hakd, (AKTOpPbl W TPOSBICHUS HEYNPaBISAEMOCTH; HCTOYHHKH BIIACTH B YIIPABICHUU
OpraHM3aIfell; MapTHEPCTBO B MpoIeccax MEHeKMeHTa. JIMIepcTBO W CTHIIb YNPaBJICHHUS:
nporiecckl  (GOPMHUPOBAHHUS ¥ OCHOBHBIE COCTaBJSIIOINME JHAEPCTBA, (opManbHBIE U
HedopMabHbIe (HaKTOPHI JIUJAEPCTBA, MPOSBICHUE IUIEPCTBA B CTUJIC YIPABICHUS, TCHACHIIUS
Pa3BUTHS CTHIIS YIIPABICHHUS.

2.4 MomusayuonHbvle 0CHOBbI YnpasieHus u Kongauxmol. MOTUBAILUS AEATEIbHOCTU B
VIIPaBJICHUHN: MOTHUBHI JISATSIIBHOCTH YEJIOBEKA U MX POJIb B YIIPABJICHUH, OCHOBHBIC TTOHATHS U
JIOTUKa Tpolecca MOTHBAIUH, (GakTopsl (HOPMHUPOBAHHS MOTHUBOB TpYy[a; HCHOJIB30BaHUE
MOTHBAIIMM B TPAKTHKE MEHEKMEHTa; (aKTOpbl 3(P(EKTHBHOCTH MOTHBAIMH;, COBPEMEHHBIC
KOHIENIIMK MOTHBAaIMU. ['pymnmoBas AUHAMHKA U KOH(JIMKTBL: POJIb TPYMIbl B MOBEACHUH H
JESITEIbHOCTH 4eJloBeKa, (OpMUPOBAHUE TPYII, B3aUMOACHCTBHS B IPYIIE U B OpraHU3alluM;
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BO3HUKHOBCHHUC, TIPOSABICHUC W Pa3HOBUIAHOCTU KOH(bHHKTOB, BIIUSAHHUC KOH(I)JII/IKTOB Ha

yIIpaBJICHUE KA4eCTBOM.
4 O0beM y4eOHOH JUCHHILINHBI

o B 3adeTHBIX B akanem.
Bupl yueOHOM paboTh
eINHUIIAX yacax
O0mas TpyA0eMKOCTh JMCIHHILJIMHBI 10 Y4eOHOMY IIAHY 2,0 72
KonTaktHas padora (KP): 0,25 9,2
Jlexumm (Jlek) 0,17 6
[TpakTaeckue 3anrstus (I13) 0,08 3
CamocrositesbHas pa6ora (CP) 1,64 59
Bua koHTpOJIA: 3aUeT / IK3aMeH 3ayer
0,11
(3,8)
. B 3auerHbIX B actponom.
Bunst yueGHoI paboTh
eIMHNLAX yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 2,0 54
KonTaktHas padora (KP): 0,25 6,90
Jlexumn (Jlek) 0,17 4.5
[Tpaktueckue 3anstus (I13) 0,08 2,25
CamocrositesbHas padora (CP) 1,64 44,25
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 011 3a4yer
' (2,85)

AHHOTaNUs Y4eOHOH NMporpaMMspl JUCHHUILIMHBI

«[IpukjiaiHasi MeXaHMKA B OXPaHe OKPY Kalollell cpeabl M PAIlHOHATBHOM HCHOJIb30BAHUU
npupoaHbix pecypcon» (b.1B.JIB.05.01)

1 Heap IMCHUNJIMHBI - HAYYUTh CTYJEHTOB TBOPUYECKOMY IMOAXOAY K BBITOJIHEHUIO
WHXXCHEPHBIX PAaCcYeTOB Ha IMPOYHOCTH, KECTKOCTh U YCTOWYUBOCTH JJIEMEHTOB KOHCTPYKITUH,
JeTanell U y3JI0B MallliH U anmapaToB.

2 B pe3yabtare u3yYeHUs] TUCIHUIIHHBI
0akajaBpHaTa qOJIKEH:

Obnadams CIETYIONUMH KOMITETCHIIUSIMHU:

- CIOCOOHOCTH MCMOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIUIUIMH B
po(heCCHOHATLHOM  JCATeTbHOCTH, MPUMEHSITh METOJIbl MAaTeMaTHYeCKOro aHaim3a |
MOJIETTMPOBAHHSI, TEOPETUIESCKOTO U dKCIIEpUMEHTaIbHOTO ucciaenoBanus (OITK-2).

- CIOCOOHOCTBIO YUAaCTBOBATh B COBEPIICHCTBOBAHUH TEXHOJIOTHYECKHUX TPOIIECCOB
C TIO3HIIMH SHEPTO- H PECypCcocOepeKeHIS, MUHIMHU3AIMH BO3ICHCTBHS HA OKPYKAIOIIYIO CPeTy
(TIK-2).

3uamo:

- OCHOBHBIE YypaBHEHHUS M METOABl DPEIICHUS 3a7ad COMPOTHUBICHUS MaTepUATIOB U
JieTanei MalluH;

- OCHOBHBIE METOJIBI PACYETOB HAa MPOYHOCTH, KECTKOCTh U YCTOHYHBOCTH DJIEMEHTOB
KOHCTPYKITUH MAIllMH U ariiapaTos;

- OCHOBBI TEOpUHU pacueTa JAeTajedl W Y3J0B MAIIMH M allapaToB XUMHUYECKOU
TEXHOJIOTHH.

Ymems:

- TIPOBOJIMTH PacyUeThl AJIEMEHTOB KOHCTPYKIIMH Ha OCHOBE METOJOB COIPOTHBIICHUS
MaTepUasoB;

- pacCYMTHIBATh U KOHCTPYHUPOBATH JCTAIN MAIIIHH 1O HCXOTHBIM JTaHHBIM;

o0yyamomuiicds 10 mnporpaMmme
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- MPOU3BOUTh PACUYETHl IO OCHOBHBIM KPHUTEPHSIM pabOTOCIOCOOHOCTH H
KOHCTPYHPOBAHHUs JI€TaJIeH MaIIKH.

Bnaodemy:

- HaBbIKaMU pacueTa COINPOTUBIICHUS] MAaTEPUATIOB aHATMTHYECKUMU METOIAMH;

- HaBBIKaMH BbIOOpA MAaTEPHUAIOB MO KPUTEPHSIM MIPOYHOCTH;

- pacyeTamMHM THIIOBBIX JE€TaJlell MallWH, MOJb3YysACh CIPAaBOYHOW JIMTEPATypod U
I'OCTamu.

3 Kparkoe coaep:kaHue TUCHHUILINHBI:

1. Beenenue

Pone pmucummimebel  «[lpukiiagHas MexaHMKa B OXpaHE OKpYKawllew cpeasl U
palMOHATILHOM — HCIIOJNB30BaHUM TPUPOJHBIX pecypcoB» B (opMupoBaHuu Oakanaspa,
MMEIOIIIET0 MHKEHEPHYI0 NOAroToBKY. IlpuknanHas mexaHuka Kak OCHOBA JUIsl TOHMMaHUS
paboThI, ycTpoiicTBa U 6€30IacHOM IKCIUTyaTallui 000PyI0BaHUS XMMUYECKOTO TIPOU3BO/ICTBA.

2. Moaynb 1 «Onpenenenue peakui onop. PactsskeHue-cxaTue».

Pazgen 1.1. Onpenenenne peakiuii omnop.
AOCOTIOTHO TBEpPAOE TeNno. DJeMeHThl cTaTUKU. OCHOBHBIE TOHSTUS. AKCHOMBI CTAaTHKU.
VYpaBHeHus paBHoBecHsl. CBS3U U UX pEaKLUU.

Paznen 1.2. PacTsixeHne-cxaTue.
OcHOBHbIE JONYIIEHUS W MPUHLMIIBI CONPOTUBJICHHUS MarepuanoB. Meron ceueHui.
Hanpsokenus, nedopmanuu u mnepemerienus. 3akoH ['yka. IloctpoeHue smiop BHYTPEHHUX
YCWINM, HanpsokeHuid u  nepemenieHuid. (CraThyeckd  ONpeAeiUMble U CTaTHYECKHU
HeomnpeaeauMble 3a1aun. JuarpaMmmbl pacTsyKeHUs! U1 IJTACTUYHBIX U XPYNKHX MaTepuajoB U
UX XapakTepucTuku. Jlomyckaemple HanpspKeHHs. YCIOBHE MPOYHOCTH IPU PACTSKEHUU
(cxarun).

3. Moayns 2 «Kpyuenue. U3ruom».

Paznen 2.1. Kpyuenue.
3akon I'yka mpu ciasure. BHyTpeHHue cusoble (axkTopbsl npu KpydeHuu. HanpsokeHus B
CTEPXKHAX KPYTJIOro CeYeHUs. Y CJI0BHE TPOYHOCTH IIPU KPYUEHUH.

Paznen 2.2. U3rud.
['eomeTpryeckne XapaKTEpUCTHKM IUIOCKMX cedeHuil. lloHATme 4ucToro M mnonepedyHoro
n3ru6oB. IlpaBuna mocTpoeHUs SMIOp TNONEPEYHbIX CHJI M HM3TMOAIOIMX MOMEHTOB.
OnpeneneHve HOPMAJIbHBIX HamNpsDKEHUH. YCIIOBHE MpPOYHOCTH Npu u3rube. OmpeneneHue
KacaTeJbHbIX HaNpshkeHUi. PanimonanbHbie opMbl ceueHuH.

4. Monynb 3 «CoKHOE HaNPSKEHHOE COCTOSTHUED.

Paznen 3.1. CrioxxHOE HaNPs>KEHHOE COCTOSIHUE.
OCHOBBI TEOpPUM HAIIPSHKEHHOTO COCTOSIHUSI M TUIIOTE3bl NPOYHOCTH. [IOHATHE HANpsHKEHHOTO
coctosiHus. ['naBHBlEe IUIOMIANKM M TJIaBHble HanpsbkeHus. OO0oOmeHHbI 3akoH ['yka.
Haznauenne rumnores npodHocTd. IIoHATHE SKBUBAJIECHTHBIX HAIPSDKEHUH W KPUTEPHEB
MIPOYHOCTH.

Paznen 3.2. TOHKOCTEHHBIE COCY/IBI.
TOHKOCTEHHBIE COCYIbl XUMHYECKHX MPOU3BOACTB. OrmpeneneHne HaNnpsHKeHHH 1o
6e3MoMeHTHO Teopun. OcHOBHBIE pgonyuieHus. BoiBon ypaBHenus Jlamutaca. Pacuer
TOHKOCTEHHBIX 000JI04eK 10 YypaBHeHMIO Jlamaca W 1O CTaHJApPTU30BAHHOM METOJUKE.
VYcnoBue npoYHOCTH.

Paszpnen 3.3. Pacuer ckaTsIxX CTEpKHEW HA YyCTOWYNBOCTb.
Y CTONYMBOCTD 37€MEHTOB KOHCTPYKIMHA. [ToHATHE KpUTHYECKOH CHITBI U KOA(HUIMEHTa 3amaca
npoyHoctu. Pacuer kputmueckod cuibl mo Oinepy. Ilpenenst mpumeHumMoctu (HOpMyIibl
Oiinepa. [IpakTnyeckuii cnocod pacuera Ha YyCTOWYHBOCTD.

5. Monyns 4 «/letanu Mammn».

Paznen 4.1. Coenunenue neraneil MalivH.
Knaccudukanmst nmeraneil mMammH | anmapatoB XUMHUYECKUX MPOU3BOJACTB. Pe3nOoBbIC
coeauHeHusi. Pacdyer OONTOBBIX COCJMHEHUH IPH MOMNEPEYHBIX W TPOJOIBHBIX HArpy3Kax.
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[[Inonounsie coenuHeHus. Ha3HaueHne u BUABI IIMOHOK. PacyeT MINMOHOK Ha cpe3 U CMSTHE.
Bunpr cBapku. O6macth mpuMeHeHus. Buasl cBapHBIX MIBOB. PacdyeT Ha MPOYHOCTH CTHIKOBBIX U
HaXJICCTOYHEIX IIIBOB.

Paznen 4.2. Banbl 1 ocu, UX ONOPBI U COCTUHECHUS.
Banelr, ux knaccudpukanus u HazHaueHue. Ocu. [IpoeKTUPOBOYHBIE pacdeThl BaJlOB U OCEH.
[MoamumHanku CKOJIbKCHHUS. Marepuaibl BKJIAJIBIIIICH. [Mogmumanku KauyeHHs.
[IpuHuunuansHOe YCTPOMCTBO M OCHOBHBIE TI'€OMETpHYECKHE pa3Mmepbl. JlOCTOMHCTBA,
HEJOCTaTKW W O0JacCTH TPUMEHEHHUs TMOJIINITHUKOB KadeHUs M CKOJIbXKEeHHs. [IpuBoaHbBIC
mydTer. Hasznauenne. Knaccudukanus mMypT mo mpuHIMIY ASHCTBUS U XapakTepy paboThI.
[Topsimok mog6opa MypT ¥ OCHOBBI TPOYHOCTHOTO pacyeTa.

Pa3nen 4.3. Mexannueckue nepeaauu.
3ybuateie mepemaun. OkpyxHOe M paguanbHoe ycwims. Penykropel. Omnpenenenue u
knaccudukanus. [Ipumepsl cxeMm peTyKTOpOB.

O6miee KoJIMUECTBO MOayIeH — 4.

4 O0bem yueOHOH THCHHMIIINHBI

o B 3aueTHBIX B akanem.
Bunet yueGHoi paboThl
CIMHULIAX yacax
O0mas TpyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 4,0 144
KonraktHas pa6ora (KP): 0,45 16,2
Jlexmu (Jlek) 0,22 8
[Tpaktuyeckue 3anstus (I13) 0,22 8
CamocrositesbHasi padora (CP) 3,44 124
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4er ¢
0,11 OLIEHKOM
3.8)
o B 3auerHbIX B actponom.
Bunel yue6HoI paboTh
€IMHULIAX qgacax
O01as TPyA0eMKOCTh JHCHUILIHHBI 10 Y4€0HOMY IJIAHY 4,0 108
KonrakTHas padora (KP): 0,45 12,15
Jlexruu (JIek) 0,22 6
[Tpaktnyeckue 3anstus (I13) 0,22 6
CamocrositenbHas padora (CP) 3,44 93
Bua xoutpoJisi: 3auer / 3k3amMeH 3a4er ¢
0,11 OIlEHKOMH
(2,85)

AHHOTAIUA Y4e0OHOH MPOrpaMMbl AU CHUNIMHBI
«TexHn4yeckass MeXaHHUKA B OXPaHe OKPY:KaloLel cpeabl 1 PAMOHATIBHOM
HCNO0JIb30BAaHUH NPUPOIHBIX pecypcon» (b.1B.J1B.05.02)

1 Meap IMCUMIJMHBI - HAYYUTh CTYJACHTOB TBOPYECKOMY IMOAXOAY K BBITOIHEHUIO
MHXEHEPHBIX PacyeToOB Ha MPOYHOCTb, KECTKOCTh U YCTOMWYUBOCTH 3JEMEHTOB KOHCTPYKIUH,
JleTanei v y3J10B MallluH U anmnaparos.

2 B pe3yabTaTe wu3y4YeHHs] JAUCHMIUIMHBI OOY4YalOIIMiici MO mMporpamme
0akajaBpHUaTa q0JIKEH:

Obnadams cnenyronmumu  odmenpodeccruonanbubiMu kKomrereHmmsiMu (11K):

- CIOCOOHOCTh HCIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX IUCHMIUIMH B
npodeccuoHaNbHOM  AESITETbHOCTH, MPUMEHSITh METOAbl MaTeMaTUYeCKOro aHajau3a u
MO/JICIIMPOBAHHUS, TCOPETUICCKOTO M IKCIIepuMeHTaIbHOro rccienoanus (OI1K-2);
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- CIOCOOHOCTBIO YYaCTBOBATh B COBEPIIEHCTBOBAHNHU TEXHOJIOIMYECKHUX IPOLIECCOB
C MO3ULUHI 3HEPro- U pecypcocOepekeHHs], MUHUMU3ALUU BO3IEHCTBHS Ha OKPYKAIOLIYIO CPEay
(IIK-2).

3namo:

- OCHOBHBIC YpPaBHCHHMS M METOJABI PEUICHUSA 3aJady CONPOTUBICHUS MAaTEpUATIOB M
JeTajieil MalluH;

- OCHOBHBIC METOJbl PACYETOB HA MPOYHOCTH, )KECTKOCTh U YCTOMYHMBOCTH HJIEMEHTOB
KOHCTPYKLMI MaIllMH U alllapaTos;

- CHOBBl TEOpHUM pacyera JeTajle M Y3JI0B MallMH M amnaparoB XUMHYECKOU
TEXHOJIOTUH.

Ymemo:

- IPOBOAMUTH PAacyUeThl IEMEHTOB KOHCTPYKIMI Ha OCHOBE METOAOB COIPOTHBIICHUS
MaTepHUaJlos;

- pacCUYMTHIBATh U KOHCTPYHUPOBATH JETAJIM MAIIMH 10 UCXOIHBIM JaHHBIM;

- IIPOM3BOJUTh pacueTbl IO OCHOBHBIM KpUTEpPHUSIM pabOTOCIOCOOHOCTH U
KOHCTPYMPOBAHUS J€TajIeil MallvH.

Braoemy:

- HaBBIKaMU PacyeTa CONPOTUBIICHUS MAaTEPUAJIOB AHATUTUYECKMMH METOIaMU;

- HaBBIKAMU BBHIOOpA MAaTEpPHAJIOB IO KPUTEPUAM IIPOYHOCTH;

- pacyeramMM THIIOBBIX JE€TaJe¥ MAallWH, I[OJb3YsACh CIPAaBOYHOW JIMTEPATYpOHd U
I'OCTamu.

3 Kparkoe cogep:kanue TuCUHINIHHBI:

1. Beenenue. Ponb npenmera «TexHuueckas MEXaHHKa B OXpaHE OKPYXKAIOLIEH Cpelsl U
palMoOHATIFHOM HCIOJIB30BAaHUU TPUPOAHBIX PECYpcoB» B » B (OPMHpPOBAHWHU Oakaiampa,
MMEIOLIET0 MH)KEHEPHYIO MOATOTOBKY. TeXHHMYecKas MEXaHMKa KaK OCHOBA JUIsl TIOHMMaHUS
paboThl, ycTpoicTBa U OE€30MIACHOM SKCITyaTalluy 000PYAOBAaHMS XUMHYECKOTO TPOM3BOJICTBA.

2. Monyins 1 «Onpenenenue peakuuii onop. PacTsbkeHne-cokatuey.

Paznen 1.1. Onpenenenne peakiiuii omnop.

AOGCOMIOTHO TBEPIOE TEN0. DIIeMEHThI CTaTUKU. OCHOBHBIE MOHATHSA. AKCHOMBI CTATUKH.
VYpaBHeHus paBHoBecus. CBSA3H U UX peaKLUu.

Paznen 1.2. PacTskeHne-cxarue.

OcHOBHbBIE JOMYIIEHHWS M TPUHLHUIIBI CONPOTUBICHHUS MaTepuaioB. Meroa ceueHHil.
Hanpsokenus, neopmanuu u nepemernieHus. 3akoH ['yka. IloctpoeHue smiop BHYTpEHHHMX
yCWIHNM, HanpsokeHuid u  nepeMenieHud. (CTaTUYecKd  ONpenenuMble U CTaTUYECKH
HeolpeaenuMmele 3a1a4u. /{uarpamMmel pacTspKeHUS Ul IJIACTHUYHBIX M XPYNKUX MaTepHaIOB U
X XapaKTepUCTHKHU. Jlomyckaemple HanpspDKEHUSA. YCIOBUE IPOYHOCTH IIPU  PACTSIKEHUU
(cxaTum).

3. Monayns 2 «Kpyuenuey.

['eomeTprueckne XapakTEpUCTUKHM IUIOCKUX cedeHuil. 3akoH ['yka mnpu cuasure.
BuyTpennue cunoBble (hakTopsl npu KpydeHuU. HampspkeHus B CTEPIKHSAX KpPYrjoro CeueHusl.
VYcnoBue IpOYHOCTH, YCIOBHE JKECTKOCTH IIPU KPYUEHHH.

4. Monynb 3 «U3rub».

Paznen 3.1. U3ruod.

[TonsiTe yucToro U nomepeyHoro u3ruOos. [IpaBuia MoOCTpOEHUs SMIOP MOMEPEUHBIX
CHJI ¥ M3ru0aroImx MOMeHTOB. Orpe/ienieHue HOpMaJIbHBIX HAINPsDKEHUH. Y CclloBHe MPOYHOCTH
npu u3rubde. OmnpeneneHne KacaTeabHbIX HanpskeHu. PannonanbHbie pOpMbI CeUeHUH.

Paznen 3.2. [lepemenienus B 6pyce

HuddepenunansHoe ypaBHEHHE M30THYTOM ocu Oanku. ODHEpreTHYecKUi MeTo]
onpenenenus nepemenieHuil. arerpan Mopa. IIpasuno Bepemaruna.

Paznen 3.3. Pacuer cTaTuecku HeONpeAeTuMbIX OalOK U pam.

CreneHb CTaTUYECKOM HEONPENEIMMOCTH. BBIOOp OCHOBHOW cHcTeMbl. MeToj Ccuil.
KaHOHN4YECKNE ypaBHEHH METO1A CHIL
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5. Moaynp 4 «CnoxkHoe HalpsHKEHHOE COCTOSTHUEY.

Paznen 4.1. CnoskHOE HaNPSHKEHHOE COCTOSTHUE.

OcCHOBBI TEOpUU HANPSHDKEHHOIO COCTOSIHUSL M Tunorte3sl InpouyHoctu. [lonsTue
HAIPSDKEHHOTO COCTOSsIHMS. ['J1aBHBIE TUIOMIAAKU U TIaBHbIE HampspkeHus. OO00IIeHHbIN 3aKOH
I'yka. Haznauenue runore3 npodyHocTH. [IoHATHE SKBUBAJIEHTHBIX HANpPSKEHUN M KPUTEPUEB
MPOYHOCTH.

Pa3znen 4.2. TOHKOCTEHHBIE COCY/IBI.

TOHKOCTEHHBIE COCYABl XMUMHUYECKHUX MPOM3BOACTB. OrpeneieHre HaNpsHKEHUH o
0esmoMeHTHON Teopuu. OcHOBHbIE JomyiieHMs. BeiBon ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 000JI04eK M0 YypaBHeHHMIO Jlammaca W MO CTaHIAPTU30BAHHOM METOJUKE.
VYcnoBue npoYHOCTH.

Paznen 4.3. PacueT ckaThIx CTep)KHEH HAa YCTOWYUBOCTb.

Y CTONYMBOCTD 371€MEHTOB KOHCTPYKIMU. [loHsATHE KpUTHYECKOH cuibl 1 K03 dunmenta
3amaca npoyHocTu. Pacuer kputuueckoi cuiiel o Disepy. [penens npumMeHUMOCTH HOPMYITbI
Oitnepa. [IpakTuyeckuii criocod pacuyera Ha YyCTOMUYUBOCTb.

O61ee KonuyecTBO MoayIen — 4.

4 O0bem yueOHOH TUCHMIIINHBI

" B 3aueTHBIX B akanem.
Bunet yueGHoI paboTh
CIMHULIAX yacax
O0mas TpyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 4,0 144
KounraktHas pa6ora (KP): 0,45 16,2
Jlexmu (Jlek) 0,22 8
[Tpaktuyeckue 3anstus (I13) 0,22 8
CamocrositesbHasi padora (CP) 3,44 124
Buja kouTpoJisi: 3a4eT / IK3aMeH 3a4er ¢
0,11 OLIEHKOM
3.8)
o B 3auetHbIX B actponom.
Bunel yue6HoI paboTh
€IMHULIAX qgacax
O01as TPyA0€eMKOCTh JHCHUILIHHBI 10 Y4€OHOMY IJIAHY 4,0 108
KonrakTHas padora (KP): 0,45 12,15
Jlexruu (JIek) 0,22 6
[Tpaktnyeckue 3anstus (I13) 0,22 6
CamocrositenbHas padora (CP) 3,44 93
Bua xouTpoJisi: 3auer / 3k3amMeH 3a4er ¢
0,11 OIIEHKOM
(2,85)

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«buonorus» (b.1.B.J1B.06.01)

1eab0 AUCHMILVIMHBI sIBIsieTcs  (OPMUPOBAHHME 3HAaHUH O  pa3HOOOpa3uu
OMOJIOTHYECKNX OOBEKTOB KUBOW IMPUPOJBI, UCTOPUYECCKOM W WHIUBUIAYAIBHOM pPa3BUTHU
OpPTaHU3MOB JIJIsl TOHUMaHUS CTPAaTErH COXPaHEHUsI OMOPa3HOOOPa3usl M OXPaHbI IPHUPOIBIL.

2 B pe3syiabrare H3yYeHHs] AUCHHUIUIMHBI O0YyYAWIIUICA 1O NporpamMme
0akajiaBpuaTa J10JIKeH:

Obnadams CIETYIONTUMA KOMITETCHITHSIMU:

- 007aaaTh COCOOHOCTHIO UCIIONIB30BATh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI IS
MOHUMAaHHMsI OKPY’KaIoIIero Mupa u siienuit mpupos! (OI1K-3);

- CIOCOOHOCTBIO YUaCTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTHUYECKUX MPOIIECCOB
C TIO3UIIMH SHEPTO- U PeCypcocOepekeHrss, MUHIMHU3aIIMHA BO3ACHCTBUS Ha OKPYKAIOITYIO CPEeIy
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(TK-2).

3name:
- OCHOBHBIE PA3JIMYMS )KUBBIX U HEXKUBBIX CUCTEM;
- CTpOGHHE, CcOCTaB M  (PU3HOIOTHYECKYIO

KJIETOYHOU

LUTOIJIA3MaTUYECKOW MEMOpaHbl; BHYTPUKJIETOUHBIX OpraHell;
- XUMHYECKYI0 OpraHu3alldio, CTpOeHHEe U (YHKUIUU KIETOK JYKapuOTOB H

MIPOKAPUOTOB;

CTCHKHU n

- CTPYKTYPY HYKICHHOBBIX KHUCJIOT W HNPHUHOWUII MAaTPpUYHOI'O CHHTE3a KaK OCHOBY

HACJIEACTBEHHBIX CBOMCTB JKUBEBIX CHCTEM,
T€HETHYECKUU KOJ U €r0 CBOMCTBA,
- OCHOBHBIE JTaIlbl OMOCHHTE3A OENKa;

- TEOPCTHUYCCKHUEC OCHOBBI U MMIPAKTUYCCKHUE JOCTUKCHUA ouooruu Ppa3BUTHA,

- CYIIHOCTb IPOLECCOB, IPOTEKAIIUX B
B3aUMOJICVCTBUS OpraHU3Ma C OKPYXKaroIIeH cpeaoil;

OpraHu3Me Hu

- 0a30BBIC IPEIICTABICHHS O Pa3HOOOpa3uu OMOIOTHYECKUX OOBEKTOB;

- OCHOBBI TCOPHH IBOJIIOIIHH.
Ymems:

- BBI6I/IpaTL TCXHUYCCKUEC CPCACTBA JJIA PCUHICHUA ITOCTABJICHHLIX 3a1a4;

- JIOTUYHO MHTEPIPETUPOBATH MOTyUYCHHYIO HH(POPMAITHIO;

- aHaJM3UPOBATh MOJYYCHHBIC PE3YJIbTATHIL.
Brnaoemw.:

- OCHOBHBIMU ITOHATHSIMH OHOJIOTHH.

3 Kparkoe coaep:xkanue JUCUUIIHNHBI.

3aKOHOMEPHOCTH

CBoiicTBa KUBOr0. YPOBHHM OpPraHU3alMM KUBBIX CUCTEM. BHOJIOrHs, Kak COBOKYIHOCTb
HayK, U3YYAOIIUX CTPYKTYPY, GYHKIIMOHUPOBAHHUE U Pa3HOOOpa3ue KUBBIX CUCTEM Ha Pa3HBIX
YPOBHSIX OpraHU3alu. XMMUYECKUE KOMIIOHEHTHI )KUBOTO: 3JIEMEHTBHI, COAEPIKAIINECs B )KUBBIX
cucrtemax, ouonoruueckue Moiekyisbl. CTpoeHue, cocTaB U (U3HOJIOTHYECKAs] POJIb KIETOYHON
CTEHKM M BHYTPUKJIIETOYHBIX opraHesl. Pa3zMHokeHue u pa3zButue. OCHOBBI KJIaCCHUYECKOH
redetuku. Ilorsarue o HaCJICACTBECHHOCTH W HN3MCHYHNBOCTH. MaTepI/IaJ'IBHI)IC U MOJICKYJIAPHBIC
OCHOBBI HacienCTBEHHOCTH. OcHoBHble 3akoHbl Menpaens. IIpoueccsl BHIT00Opa3oBaHUS.
OCHOBHBIE TUTIBI SBOJIFOLIMOHHBIX MPOIECCOB. | TaBHBIE HAINIpaBlIeHHs dBOIIONHMHA. PasHOOOpasne

JKHUBBIX OpPTaHHU3MOB.

4 O0beM yueOHOM M CHUITTHHBI
Brtl yaeGHOH paboTs! B 3auernpix | B akanem.
€IMHUIIAX qacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
Konrakthas pa6ora (KP): 0,22 8,2
Jlexmmm (Jlek) 0,11 4
[TpakTnueckue 3anstus (I113) 0,11 4
CamocrositenbHas padora (CP) 2,67 96
Bua koHTpoOJIs: 3aueT/IK3aMeH 3ayer
0,11
(3.8)
B
N B 3auetHbIX
Buzsl yaeOHOM paboThI aCTPOHOM.
€IMHULIAX
Jacax
O0mas TPyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IUIAHY 3,0 81
Konrakthas pa6ora (KP): 0,22 6,15
Jlexruu (JIek) 0,11 3
[Tpaktuueckue 3arstus (I13) 0,11 3
CamocrositesibHas padora (CP) 2,67 72
Bua koHTpoOJIS: 3aueT/3K3aMeH 011 3a4er
’ (2,85)

110



AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«Axonorus» (b.1.B./[B.06.02)

1 Heabo u3yyeHuss TUCHUILIUHBI - CHOPMHUPOBATH Y CTYIEHTOB HEOOXOIUMBIN IS
YCIIEIIHOTO OCYIIECTBICHUSI MPOo(ecCHOHANbHON NeATeIbHOCTH YpOBEHb 3HAHMWA B 00JIacTH
IKOJIOTHYECKUX 3aKOHOB, OMOC(EPHBIX MPOIECCOB, TCOPUH IBOJIOLNH, IPUYUH BO3HUKHOBEHUS
U TPOSIBICHUN TI00ATbHBIX SKOJIOTMUYECKUX IMpoOsieM, 00 aHTPOMOTeHHBIX BO3JCHCTBUSX Ha
ounocepy u o 6mopazHO0Opa3nM, KAK OCHOBE YCTOMUHUBOCTH COOOITIECTB.

2 B pe3yabtare M3ydyeHHsl TUCHUILIMHBbI 00y4aloUIMiics MO mMporpamMMme 0akaJjiaB-
pHAaTa I0JIKeH:

Obnadams cnenyronumu kommereHuusmu (OITK):

- CIIOCOOHOCTBIO HUCIOJB30BaTh OCHOBHBIC E€CTCCTBEHHOHAYUYHBIC 3aKOHBI JIJIsS
MOHUMAaHHMsI OKPY’KaloIero Mupa u siienuit npupos! (OI1K-3);

CIIOCOOHOCTBIO YYacTBOBaTh B COBEPIICHCTBOBAHWM TEXHOJIOTHYECKHX MPOIECCOB C
MO3UIUI PHEPTO- U pecypcocOepekeHusl, MUHUMH3AIMN BO3JACUCTBUS Ha OKPYXKAIOIIYIO Cpery
(TIK-2).

3Hnams:

- (aKTOpHI, ONPEIEISIFONINE YCTORIHBOCTE OHOChEpHI;

- rno0anbHbIe TPOOJIEMBI SKOJIOTHH;

- OCHOBHBIC AaHTPOIIOTCHHBIC (DAKTOPHI, BIHUSIONIME HA COCTOSHUE aTMOC(hEepsl,
ruapochepsl 1 TUTOChEpHI;

- (yHmaMeHTa bHBIC IOHATHS, 3aKOHBI U TTPUHIIUITEI SKOJIOTUH;

- 3aKOHOMEPHOCTH Pa3BUTHSI SKOCUCTEM U UX KOMIIOHEHTOB.

Ymems:

- OCYIIECTBJIATH B 00ILIEM BHJIE OIIEHKY aHTPOIIOT€HHOT'O BO3/ICUCTBUS Ha OKPYKAIOUIYIO
cpeny;

- TPHUMEHSATH TPUHIIUIBI OOECIICUCHHUST 3KOJOTHYECKOW O€30MacHOCTH TPU PEIICHUN
MPAKTUYECKHX 3a7a4 B TPo(hecCHOHATBHOM 001acTH.

Braoemy:

- MeToJaMH BBIOOpa PpAIMOHAIBHOTO CHOCO0a MUHUMHU3ALMU BO3JACHCTBHS Ha
OKPYKAaIOILYIO Cpe.y.

3 Kparkoe coaepskaHue TUCHUILINHBI

OCHOBHBIE TIOHATHUS IKOJIOTHH; Onocdepa M 4YeJIoBEeK: CTPYKTypa Omocdepsl, IKOCUCTE-
MBI, OCHOBHBIE 3aKOHOMEPHOCTH UX (DYHKIIMOHMPOBAHMSI, B3AMMOOTHOIICHHUS] OpTaHu3Ma U cpe-
JIbI, DKOJIOTHS U 37I0POBBE YEIIOBEKA; TII00aThHBIC TTPOOIEMBI OKPYKAIOIIEH CpeIbl; IKOJIOTHYe-
CKHE€ TPHUHIMIBI PAIIHOHATBHOTO HCIIOJIb30BaHUS MPUPOIHBIX PECYPCOB U OXPaHbl MPHUPOJIBI;
OCHOBBI WH)KEHEPHOH SKOJIOTMH; HOPMATHBHBIE JIOKYMEHTHI B OOJIACTH OXPAHBI OKPYXKAIOIICH
CpeIbl; MEXKTYHAPOIHOE COTPYTHUYECTBO B 00JIACTH OXPaHbl OKPYKAIOIIEH Cpe/Ibl; yCTONYNBOE
paszBuTHe Oroc]ephl U YeToBEUECTBRA.

4 O0bem yueOHO# TUCUMIITIMHBI
Buugs: yueOHoi paBoTs: B 3auernpIX | B akanmem.
CIMHUIIAX qacax
Oo6mas TPyA0eMKOCTh TUCIHHIJIMHBI 10 Y4e0HOMY IJIAHY 3,0 108
KonTaktHas padora (KP): 0,22 8,2
Jlexmm (Jlek) 0,11 4
[TpakTnueckue 3anstus (I113) 0,11 4
CamocrositesnbHas padora (CP) 2,67 96
Buja koHTpoJIsi: 3a4eT/3K3aMeH 011 3ayer
’ (3.8)
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N B 3auetHbIx B
Bunsl yaeOHOM paboThI aCTPOHOM.
eIMHUIIAX

qacax

Oo0mas TpyA0eMKOCTh JUCIHUIIJIMHBI 10 Y4eOHOMY TJIAHY 3,0 81
KonraktHas pa6ora (KP): 0,22 6,15

Jlexiuu (JIek) 0,11 3
[Tpaxtuueckue 3ansatus (I113) 0,11 3
CamocrositesibHas padora (CP) 2,67 72

Buja koHTpoJIsi: 3a4eT/IK3aMeH 011 3auyer

’ (2,85)

AHHOTanuA padoyeil MpPOrpaMmMbl AUCUUIIMHBI
«Hayku o 3emuie» (51.B./IB.07.01)

1 Heap guCHUILUIMHBI - (HOPMHUPOBAHHE LIETOCTHOTO CHUCTEMHOTO IMPEACTABICHHS O
3emiie u reocdepax, HUX CTPOCHUH, (DYHKIIMOHHPOBAHUM W B3aUMOCBS3AX, METOIAX
HCCJIEIOBAHMSI T€09KOCUCTEM PA3IIUYHbBIX YPOBHEH HepapXuu.

2 B pe3yibTare M3y4YeHHsl JUCHUILUIMHBI 00yYaKIIUICA MO MporpaMMe 0akajaB-
pHAaTa 10/I2KeH:

Obaaoams crnenyromumu odmenpodeccuonanbabiMu (OITK) koMmereHIIUAME:

— CHOCOOHOCTH HCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYYHbIC 3aKOHBI IS
MOHUMAHUSI OKPYIKAroMero Mupa u sisieruii mpupos! (OI1K-3);

- CIIOCOOHOCTBIO MIPUMEHSATD COBPEMECHHBIC METO/IbI HCCIICIOBAHUS
TEXHOJIOTHYECKUX TPOLIECCOB U MPUPOJHBIX CPEJI, UCIOJIb30BATh KOMITBIOTEPHBIE CPEICTBA B
Hay4HO-KcciIea0Barenbekoit padore (ITK-14).

3uams:

- TeHE3UC, pa3BUTHE, CTPOCHUE U (YHKIIMOHUPOBAaHKE 000JI0UEK 3eMITH;

- MIPOIIECCHI U SIBJICHHSI, POUCXOISAIINX B HEXKUBOW U )KUBOH TIPUPOJIE;

- TJIaBHBIE 3aKOHOMEPHOCTH B3aUMOJAEHCTBUS reocdep;

- METO/Bl MCCIICIOBAHUSI TE€OCUCTEM W TPUEMBI MOJICTUPOBAHUS JIJISl TOTYyYEHUS
O00BEKTHUBHBIX PE3YIbTATOB.

Ymemo:

- OPUEHTHPOBATHCS B TEPMUHOIIOTUU T€0IKOIOTUYECKUX HAYK;

- paboTaTh ¢ JTUTEpATypHBIMH MCTOYHUKAMH, KapTaMHu, TpaduKaMu, JrHarpaMMaMH
U pacYETHBIMHU CXEMaMHU, JIS)KAIUMHU B UX OCHOBE.

Braoems:

- BO3MOXXHOCTSIMH COBPEMEHHBIX HAy4YHBIX METOJOB IIO3HAHUS MPUPOJLI Ha
YpOBHE, HEOOXOAMMOM ISl pEHIeHUsl 3a7a4, UMEIOINX E€CTECTBEHHOHAYYHOE COJEp)KaHHUE U
BO3HUKAIOIIUX MPHU BHIMOJIHEHUU TPO(HECCUOHATBHBIX ()yHKITHIA.

3 Kparkoe coaep:kaHue TUCHHIINHDI:

T'eonocus u euopozeonocus. CTpoeHHe, cOCTOSTHME 3eMJIM U 3€MHOH KOpbl. DPHU3UKO-
XMMHYECKHI COCTaB M arperaTHoOEe COCTOsAHWE BemiecTBa 3emud. [lonsaTue knapka. Munepansi:
(bOopMBI HAXOXKACHUS MUHEPATIOB, CHHTOHUH, METOJIbI onpezaeneHus. [Ipomecckl BHENTHEH quHa-
Muku. [Iponeccel rumeprenesa. ['paBuTanMoHHBIE Npouecchl. ['eomornueckas neATeNIbHOCTh
BeTpa, Aeduisiiust 1 Koppaszus. [ eonoruyeckast AesITENLHOCT MOBEPXHOCTHBIX BOJI: TUIOCKOCTHOM
CKJIOHOBBIM CTOK, BPEMEHHBIE PYCJIOBBIE TIOTOKH, JACATEIHHOCTh PeK. | eosoruueckas nesreib-
HOCTb 03ep U 60110T. [Iporeccsl hopMupoBaHwsl, COCTaB U CBOMCTBA MOA3EMHBIX BoA. [Ipoiiecchr
BHYTpPEHHEH TWHAMUKH (HIOTEHHBIC ITPOIIECCHI).

Ilougoseoenue.llonsiTue o mouse. Ponb mouBbl B 6uochepHbix mporeccax. DakTopsl u
ycioBHs 1oYBooOpa3zoBanus.O0mas cxema mo4YBooOpa3oBaTebHOTO Tpornecca. Ctaauu B pas-
BuTHU 0YB. [louBOOOpa3oBaTebHBIC MPOIECCH KAaK Pe3yabTaT JEPHOBOTO, MOA30IUCTOrO, 0O-
JIOTHOTO, JIATEPUTHOTO, COJIOHIIOBOTO THUIIOB MOYBO00Opa3zoBaHusA.DopMHUpOBaHUE MOYBEHHOTO
npoduns. Opranudeckoe BemecTBO mo4yB. OCHOBHBIE THUIBI MU CBOWCTBA IMOYB 1O MMOYBEHHO-
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reorpaguueckumM 3akoHaMm. Kimaccudukariyst mous. JKOHOMHYECKAs OL[EHKA ITOYB.

Tuoponozeus. OcaoBsl THAPpOMETpHH. KpyroBopoTt Boasl B nipupoje. Oomue 3aKkoHOMep-
HOCTH THJIPOJIOTUYECKHUX MporeccoB. llonsaTust BomocOopa, Bogopaszzaena, ruaporpadudeckoi
cet. ['maponornyeckuii pesxuM U TUAPOJIIOTUYECKUE MPOLECCHl, THIPOJIOTHUYECKHE XapaKTepu-
CTHKH BOAHOTO oOBekTa. I'maponorus pek. Mopdororust u MoppoMeTpust peku u ee GacceiiHa.
Boaublit pexxuM pexu, ero ¢asbl. JBrxkenue Boabl B pekax.[ unposnorus ozep. ['uaponornyeckas
CTpYyKTypa o3epa. Bomusiii Oananc o3epa. TeruoBoii pexxum ozepa.l uaponorus 6onor. Kinaccu-
bukanus 00J10T. Crpykrypa 6010T.BogHo-6anancoBbie pacdeTsl Pa3IUYHbIX
o0bekToB.Booxpanmnumia. Pacdyer perynupoBaHus CTOKa W TpaHCHOpPMAlMU IMABOJIKOB
BOJIOXpaHWIHIAMU. B0/10X03511iCTBEHHbIE paCUEeThI.

Knumamonoeus u memeoponocus. CoctaB u crpoenue armochepsl. Paananmonnsiii 6a-
naHc miaHeTsl 3emis. TernoBol pesxkuM atMocdepsl U MEPEeHOoC Teruia. BoaHbI peXUuM aTMO-
cpeppr. Tymaner u obnaka. Ocagku. OCHOBHBIE 3aKOHOMEPHOCTH  aTMOC(EpPHBIX
IBUKEHHUI.DneMeHTsl o0meld uupkymsiuuu  atmochepsl.Knmumatr u  kinmmarooOpasyromine
(dakTopbl. AHTPONOreHHOE BIMSHUE Ha KiIMMarT 3emud.Meteoposorudyeckue HaOIIOACHUS U
MPOTHO3BI.

Jlanowagmosedenue.  Jlanmmadr w  reocucrema. JlammmadtHas — cdepa.
['eorpaduyeckas 30HaIbHOCTH, COBpPEMEHHBIE u UCTOPUYECKHE (bakTopbl
3oHanbHOCTU.JlanAmadtT Kak oOcHOBHas (Qu3MKO-reorpaduueckas enuHuIa. Pa3ButHe
nanamadTa.Cuctemaruka nanamadron. Jlangmadr kak 0OBEKT MPUPOAOINONIB30BAHUA U
olepalMOHHas €MHMIIA 3EMJICYCTPONCTBA.

4 O0beM yueOHOH 1M CHUILTTHHBI
N B 3aueTHbIx
Bunpl yueOHOI paboThI J— B akagem. yacax
Oo0mas TpPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
KonrakTHas padora (KP): 0,33 12,2
Jlexumn (Jlek) 0,11 4
[Tpaktuueckue 3anstus (I13) 0,22 8
CamocrositeanHas pa6ora (CP) 2,56 92
Bupa xonTpoJsi: 3a4er / 3k3aMeH 3a4eT C OLleHKOM
0,11
(3.8)
o B 3auerHbIX B actponom.
Bunsl yaeOHOM paboThI
SIMHHIIAX Jacax
O0mas TpPyA0EMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 81
KonTaktHas padora (KP): 0,33 9,15
Jlexumm (Jlek) 0,11 3
[Tpaktnyeckue 3anstus (I13) 0,22 6
CamocrositeanHas pa6ora (CP) 2,56 69
Bup koHTpoOJIsi: 3a4eT / IK3aMeH 3a4eT ¢ OLEHKOH
0,11 (2,85)

AHHOTanus padoyeil NPOrpaMmbl AUCHUNIIHHBI

«I'eo3kosiorus» (b1.B.J1B.07.02)

1 Ieap AUCHMIUIMHBI - GOPMHUPOBAHUE ICIOCTHOTO CHCTEMHOTO MPEICTABICHHUS O
3emiie u reocepax, HUX CTPOCHUH, (GYHKIMOHUPOBAHWUM U B3aUMOCBS3SX, METOJax
UCCIICIOBAHMSI TEOOKOCHCTEM PAa3INYHBIX YPOBHEH HEPapXHH.

2 B pe3yabraTe wu3y4YeHHsi JAUCHUIUIMHBI O0YYAIOLIWIiCSI MO MporpaMmme
0akaJjlaBpUaTa J10JIKeH:

Obaaoams crneayomumMu o0menpodeccHoHATbHBIMI KOMITETEHITUSMU:

- CIIOCOOHOCTh HCIOJIb30BaTh OCHOBHBIC €CTECTBEHHOHAYYHBIC 3aKOHBI IS
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NOHUMAaHUI OKpYIKaromero Mupa u siBieHuid mpupost (OI1K-3);

- CIIOCOOHOCTBIO MPUMEHSITD COBpPEMEHHBIE METO/IBI MCCIIETOBAHMUS
TEXHOJIOTUYECKUX TPOLIECCOB U MPUPOAHBIX CPEl, UCIOJIb30BATh KOMIBIOTEPHBIE CPEICTBA B
Hay4YHO-HCCIIeaoBarebekoit padore (ITK-14).

3uams:

- TeHE3UC, pa3BUTHE, CTPOCHUE U HYHKIIMOHUPOBAHHUE 000I0YeK 3eMIIH;

- MIPOIIECCHI U SIBJICHUS, IPOUCXO/AIINE B HEKUBOU U JKUBOU MIPUPOJIE;

- TJIaBHbIE 3aKOHOMEPHOCTH B3aUMOJAeHCTBUS reocdep;

- METOABI MCCIIEAOBAHUS T'€OCHCTEM U MPUEMBbl MOACITHPOBAHUSA JUIS TOTYUEHUS
O00BEKTHUBHBIX PE3YJIbTATOB.

Ymemo:

- OpPUEHTHPOBATHCS B TEPMUHOJIOTUU T€0IKOJIOTUYECKUX HAYK;

- paborate C  JUTEpaTypHbIMH  HCTOYHHMKAMH, KapTamH, TpaduKamd,
JuarpaMMaMH U pacueTHBIMU CXEMaMH, JISKAIIMMH B X OCHOBE.

Braoemy:

- COBPEMEHHBIMU HAayYHBIMU METOJIaMU MO3HAHUS PUPOJIBI HA YPOBHE, HEOOXOIMMOM
JUI pelieHHs 3a/1a4, WMEIOMIMX E€CTeCTBEHHOHAYYHOE COJCp)KaHHWEe M BO3HUKAIOUIMX IPU
BBIMIOJTHEHUH MTPO(EeCcCHOHANBHBIX (YHKITUH.

3 Kparkoe cojep:kaHue JUCHUTIHHBI

CtpoeHnue, cocTosiHUE 3eMIIH U 3eMHOU KOpbl. DU3HKO-XUMUYECKHIl COCTaB U arperar-
HOe cocTosiHue BemecTBa 3emun. [Iporeccsl BHemHel nuHamukH. IIporeccel rumepreHesa.
['eonoruueckas AesTeNbHOCTh BEeTpa, nedisaius u koppasus. ['eomorudeckasi nesTEIbHOCTh
MOBEPXHOCTHBIX BOJ: IUIOCKOCTHOW CKJIOHOBBIM CTOK, BpPEMEHHBIE PYCIOBBIC ITOTOKH,
nesTeNbHOCTh pek. [lpoueccel (opmupoBaHUs, COCTaB M CBOWCTBA MOA3EMHBIX BOJI.
[Tporieccel BHYTpeHHEH THHAMUKH.

[Tonstue o mouBe. Ponp mouBbl B OuocdepHbix mpoueccax. DakTopbl U YCIOBUA
nouBooOpazoBanus. OOmias cxema NOYBOOOpa3oBaTeNbHOro mporecca. DopMupoBaHue
NoYBeHHOTo Mpo¢uid. OpraHndeckoe BemecTBo mous. OCHOBHBIE THIBI U CBOICTBA MOYB IO
noyBeHHOTeorpaduueckm 3akoHam. Knaccudukanms moys. DkoHOMHUYECKast OIIEHKA MTOYB.

OO0ue 3aKOHOMEPHOCTH THMJPOJIOTHYECKUX TmpoueccoB. [loHsatus BoxocOopa,
BOJIOpasaena, ruaporpad@udeckoil cetu. ['MAPONOTHYECKHH peXHM W THIPOJIOTUYECKHE
IpPOILECChl, TUIPOJIOTUYECKHE XapaKTEePUCTHKH BOJHOro oObekTa. [wuiapomorus pek.
I'unponorus ozep. I'maposiorus 6o10t. BopgHo-0anaHCOBbIE pacdyeThl pazIUYHbIX OOBEKTOB.
Bonoxo3siicTBeHHbIE PACUETHI.

CocraB u crpoenue armochepsl. Paguannonnslil 6ananc mianeTsl 3emiis. BonHbri pe-
*HUM atMochepsl. OCHOBHBIE 3aKOHOMEPHOCTH aTMOC(HEPHBIX JBM)KEHUH. DIEMEHTHI 0011ei
nupkyssiuu armocdepsl. Kimumar u kimuMarooOpasyromue ¢GakTopbl. MeTeopoiornieckue
HaOJI0IEHUS U TPOTHO3BI.

JlanmmadT u reocucrema. ['eorpaduueckas 30HaTBHOCTh, COBPEMEHHBIC U HCTOPUIECKUE
¢dakTopsl 30HanbHOCTH. PaszButme manmmagra. CucremaTtnka nanmamagTos. Jlanmmadr kax
00BEKT MPUPOIOTIOTH30BAHHUS.

4 O0beM yueOHOi T CHMIJIMHBI

Bunst yae6Hoii paboTh B sauernbix B akazgeM. gacax
eIMHUIIAX
Oo6mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY TJIAHY 3,0 108
KonrakTHas patora (KP): 0,33 12,2
Jlexmm (Jlek) 0,11 4
[Tpaktueckue 3arstus (I13) 0,22 8
CamocrositesibHas padora (CP) 2,56 92
Bupa xouTpoJsi: 3a4er / 3k3aMeH 3a4eT C OLlEHKOH
0,11 (3.8)
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o B 3auetHbIX B actponom.
Bunsl yueOHol paboThI

€IMHUIIAX qyacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 3,0 81

KonraktHas pa6ora (KP): 0,33 9,15
Jlexiuu (JIek) 0,11 3
[Tpaktuyeckue 3ansatus (I13) 0,22 6
CamocrositesibHas padora (CP) 2,56 69

Buj koHTpoOJISI: 3a4eT / IK3aMeH 3a4eT ¢ OLEHKOMU
0,11 (2,85)

AHHOTAaIUs padoyeil MPorpaMMsbl THUCHHIIHHBI

«buoxumus» (b1.B.J1B.08.01)

1 Heap (MCHMIUIMHBI — 1aTh IPEJCTABICHUE O MHOTO0Opa3uu COeAUHEHUI, BCTpe-
YaOIIUXCSA B )KUBOW MPUPOJIE, XMMUIECKOM COCTaBE OPraHU3MOB M (PYHKUHUSX KOHKPETHBIX
COCIMHEHUN B KJIETKE, 0 OMOXMMHYECKMX NpPEBPAICHHUSX, B XOJA€ KOTOPHIX 00pa3yroTcs
BEIIIECTBA, COCTABJIAIOLINE CTPYKTYPHYIO OCHOBY KJETKH, KOJUpYHOIME OHMOMH(pOpMALHIO,
BBITOJIHSIONINE PETYISATOPHYIO MM KaTalIUTUYeCKHe (YHKIUHU, a TaKKe O OMOXMMHYECKUX
npolieccax, JeKallux B OCHOBE (PU3MOJOTHH U NMPOLIECCOB KU3HEAEATEIIbHOCTH OpraHnu3Ma, U
0 TIporeccax peryssuu MeTadoau3Ma u 00pa3oBaHusl OMOTOTHYECKN aKTHBHBIX BEIIECTB.

2 B pesyabrare uH3y4YeHMsA JAMCHUIVIMHBI oOydawmmiics 10 HporpaMmme
0akajiaBpuaTa J10JI/KeH:

Obaadoams cleayOIUMU KOMIETCHIIUSIMHU:

- COCOOHOCTBIO  WCIOJNB30BATh  OCHOBHBIE  €CTECTBEHHOHAYYHBIE 3aKOHBI  JUIS
HOHMMAaHUsI OKpYKaroIero Mupa u sisnenuit npupost (OI1K-3);

- COCOOHOCTHIO TIPUMEHSITh COBPEMEHHBIE METOJII MCCIIEOBAHHS TEXHOJOTHUECKHUX
OpPOIIECCOB M NPUPOIHBIX CpEl, HCHOJIb30BATH KOMIIBIOTEPHBIE CpEICTBA B HAy4yHO-
uccienoBareiabekoit padore (ITK-14).

3namu:

- XUMHAYECKYI0 M TPOCTPAHCTBEHHYIO CTPYKTYPHI, XUMHUYECKHE, (U3NUYECKHE H
(GU3UKO-XMMUYECKHE CBOMCTBAa aMUHOKHUCIOT M MX HPOM3BOJIHBIX, OHOJIOIMYECKYIO pOJb
AMHHOKHUCIIOT ¥ X MPOU3BOIHBIX, METOBI BBIJICIICHUS U MOJYYCHHUS B YHCTOM BHJI€, OCHOBHBIE
OMOXMMUYECKHE PEBPALICHUS C YIaCTHEM aMUHOKHCIIOT;

- CTPYKTYpPY, CBOMCTBa U Ounojornyeckne GyHKIUU HAMOOJEe BaXKHBIX MENTHIIOB;
CTPYKTYPY U IPOCTPAaHCTBEHHYIO OPraHU3alMI0 OEJIKOB, METO/Abl UX BBIACICHHUS M OYHCTKH,
OCHOBHbIE (PYHKIINH;

- OCHOBHBIE IPOIECCHI MPEBpaIeHHs] OENKOB M MENTUIOB B JKUBBIX OpraHU3Max,
MeXaHU3M pHOOCOMATBHOTO CHHTE3a OEIIKOB;

- CTpOEHHE M KJIacCU(PUKaINIO (epMEHTOB, UX OCHOBHBIE CBOMCTBA, BUJbI U POJb
KO(epMEHTOB, IPOCTETUYECKUX TPYII U IPYrUX KOHaKTOPOB B (hepMEHTATUBHOM KaTajH3e€;

- XUMHUYECKYIO0 CTPYKTYPY M CTPOCHHME HYKJICO3UJOB, HYKJICOTHJIOB U pa3IMYHBIX
TUTIOB HYKJICMHOBBIX KUCIIOT, X OCHOBHBIE CBOWCTBA M OHONOTHYECKHE (QYHKIIUN; MEXaHU3MBI
XpaHEeHMs, Tepeiaynl M0 HACJIEJCTBY M pealu3allui reHeTHYecKod MHQPOpMaluu (MaTpUYHbIE
OMOCHHTE3BI);

- KJ1acCU(UKALUIO, XUMUYECKYIO CTPYKTYPY U CTPOCHHE YIJIEBOAOB, X H30MEPHIO,
a TaKKe OCHOBHBIE (H3UKO-XMMHYECKHE CBOWCTBA W pPa3HOOOpa3uWe BBINMOIHAEMBIX HMHU
Ouonornyeckux QyHKIUil; OCHOBHBIE yTH MeTabO0IM3Ma yIIIeBOIOB;

- KITacCU()MKALMIO ¥ CTPOCHUE JIUIH/IOB, TIPOU3BOAHBIX JIUMTUIOB, UX XUMHUYECKHE,
¢usnueckne W (U3MKO-XMMHUYECKHE CBOMCTBA, a TaKkKe pa3HOOOpa3ue BBIMOIHAEMBIX
Ouonornyeckux (QYHKLIMH; OCHOBHBIC NPUHIMIBI OpPraHU3allMd U CTPOCHUS OMOJIOIMYECKHX
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MeMOpaH, UX Ouonoruyeckre (yHKUUHU; OCHOBHBIE IMYTH METa0OoJM3Ma JIMIUIOB M >KUPHBIX
KHCJIOT.

Ymemu:

- ONpeNeNIATh BO3MOXKHBIE IyTH OHOCHMHTE3a M PACIICIUIEHUS  KIIIOYEBBIX
OMOJIOTMYECKUX COeqUHEHUH (YIJIeBOIOB, JIUMIUA0B, AMUHOKHUCIIOT);

- aHAJIM3UPOBATh pOJIb BHYTPUKIETOYHBIX KOMIIOHEHTOB, OHOIIOJIMMEPOB U
BBISIBIISITH B3AaUMOCBSI3b OMOXMMHUYECKHX TPOLIECCOB B KIIETKE;

- 3alUCBIBaTh OTACIbHBIE (PEPMEHTATUBHBIC DPEAKIHUH, PACCUUTHIBATH CKOPOCTH
IIPOTEKAIOLIUX IPEBPALLECHUN;

- aHAJIM3UPOBATh OTAEIbHBIE IYTH META00IM3Ma U UX B3aUMOCBS3b, PETYJISALHUIO;

- OIpeNeNIATh 1O MCXOJHBIM JaHHBIM aKTUBHOCTb (PEPMEHTOB, PacCUMTHIBATDH
MOJIEKYJISIPHYIO MacCcy OMOJIOTMYECKUX COEAMHEHHH, MCIOJIb30BaTh Ul 3TOr0 IPHUKIAJHbIE
IIPOrPaMMBI.

Bnaners:

- IIpUEMaMU OIIPENIEIEHHsI CTPYKTYphl U Kilacca OMOJIOTMYECKUX COEAMHEHHN Ha
OCHOBE UX (PU3MKO-XUMHUYECKUX XapAaKTEPUCTHK M KAYECTBEHHBIX PEAKIIHIA;

- METOAAMHU OTIPENEICHUsI aKTUBHOCTH (PEPMEHTOB, NMPOBEICHHUS OMOXMMHUYECKUX
MIpEBpAILCHUIA.

3 Kparkoe conepxaHue THCHMIIIMHBI.

Beeoenue. Vcropus wusydenuss Ouomosiekyn. [loHsaTue o OHMONOrMYECKM aKTMBHBIX
BEIIECTBAX, KIIOYEBBIX MeTabomuTtax, Merabomuzme. CBs3p OHOXUMHHM C  JIPYTHMH
JUCLUIUIMHAMHU. bBHOMONEKyabl, MX OCOOCHHOCTM U 3HA4YEHUE IS SKU3HENESTEIbHOCTU
opranusmoB. Mepapxus MOJIEKYJIIPHOM OPraHU3alUU KIIETOK.

1. AMHMHOKHCJIOTBI M X IPOM3BO/IHbIC, ENTH/bI, OCIKH.

1.1. AMHHOKHCIOTBHI. XHUMHYECKOE CTPOCHHE, XMMHUYECKHE H (UINKO-XUMHUECKUE
CBOMCTBa, OMOJIOTMYECKas POJIb B OPraHU3Me, METObI MTOJyYSHHs M BBIJICIIEHUS U3 TPUPOIHBIX
00BEKTOB, OCHOBHBIE OMOXMMHYECKHE pPEAKIUH C Y4YacTHeM aMHHOKHUCIOT. I[Ipou3BoaHbie
aMHHOKHUCIIOT, UX Ouosornyeckue (GyHKLINH, XUMHUYECKHE U (PU3UKO-XUMHUYECKUE CBOMCTBA,
MOJIyYEHHUE.

1.2. Ilentuasl. XuMHUECKOE€ CTPOEHHME U MPOCTPAHCTBEHHAs  OpraHM3alus,
XapaKTepUCTUKU TMENTUIHOW CBSI3U, OWOJIOrMYEecKas poJib B OpPraHu3Me Kak peryssTopoB
OMOXMMHUYECKUX MTPOLIECCOB, KOJIOTHYECKas (PYHKIMS, HENTUIbI-aHTUOMOTHKH.

1.3. benkun. XuMUYeCKOe CTPOEHHE M IMPOCTPAHCTBEHHAs OpPTraHU3aIs, IEepBHYHAs,
BTOPHYHAs, TPETUYHAS U YETBEPTUYHAS CTPYKTYPbI O€JIKOB, XUMUYECKHE U (PU3UKO-XUMHUYECKHE
CBOIicTBa OENKOB M MX pPacTBOPOB, MHOroo0Opasue OHOJOTHYECKUX (PYHKLIMH, METOMbI
BBIJICJIEHUS] U3 MPUPOJIHBIX OOBbEKTOB, OUUCTKH M KaUYECTBEHHOTO U KOJUYECTBEHHOTO aHAIN3a,
METO/Ibl CCIIEIOBAHUS CTPOCHUSI U CTPYKTYPHI.

1.4. ®epmentsl. [lpupona ¢epmeHTOB, uX cTpoeHHe, cocTaB. Kiaccudukarus
(GbepMEeHTOB MO THUIY KaTaJU3UPYEeMbIX HMHU peaklui, OCHOBHBbIE CBOWCTBa (PEpPMEHTOB Kak
O0enkoB M OuokaTanu3aTopoB. CpaBHeHHE (EPMEHTOB C XUMHUYECKMMH KaTalU3aTOPaMH.
Cyb6ctpatHas crneunduuHocTh (pepMeHTOB, ee BUAbL. KopepMeHThl, TpOCTeTHUECKHUE TPYIIIbI,
KO(aKTOpbl, BATAMUHBI, X OMOJ0ruyeckas poib. MynbTudepMeHTHbIe cucteMbl. Onpenenenue
AKTUBHOCTH (PEPMEHTOB M CIOCOOBI €€ peryiasiuuu B kuBOM kieTke. IloHsTne 0o KuHETHKE
(epMEHTAaTUBHBIX peaKIMii, ”THTHOUPOBAHUH (PEPMEHTOB.

1.5. TIlousatue o merabonusme. [loHsiTHE 00 OCHOBHBIX MpolEccCax MPEBPALICHUS
0€IKOB, MENTH/I0B, AMUHOKHUCIIOT U X MPOU3BOJHBIX B )KUBBIX OpraHU3MaXx.

2. HyxenHoBbIe KHCJIOTBI.

HcTopust OTKPBITHS U M3Y4EHUs] HYKJIEMHOBBIX KHCIOT. [IMpUMHINHOBBIE U ITypUHOBBIE
OCHOBaHUS, HYKJIEOTHJIbI M HYKJIEO3W]bl, UX XUMHUYECKHE U (PU3UKO-XMMUYECKUE CBOWCTBA.
Buonornyeckue (yHKIMM HYKJICOTHIOB M HMX HPOM3BOJIHBIX B opranuizme. HykienHoBble
kucnotel, JIHK u PHK, ux xumuueckas m TpOCTpAHCTBEHHAasi CTPYKTYpPbl, XUMHUUYECKHE U
¢usuko-xumMHuyeckre cpoiictBa, nomydenue. Buapt JIHK u PHK B kieTkax mnpokapuor u
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IYKapHOT, UX Ouonorndyeckue GyHkuu. [ToHaTHE 00 OCHOBHBIX MPOLECCAX, MPOUCKOASIINX C
y4aCTHE€M HYKJIEMHOBBIX KHMCIOT M HYKICOTHAOB B JKUBBIX OpraHu3max. MarpuuHsle
OMOCHHTE3bl B KJIETKE: PEIUIMKAIMSA, TPAHCKPUIILUS, TPAHCIAIMS, OCOOEHHOCTH MPOIECCOB Y
npo- u sykapuotT. IloHsATHe reHa B MOJEKyIspHO Ouojoruyeckux TepMmuHax. [loHsrue o
T€HETUYECKON NH)KECHEPHUHU.

3. YriieBoabl, TMIUAbI H HX IPOM3BOAHBIE.
3.1. VYrmeBogsl u ux npousBoxHble.  Krnaccupukamus, XHMHYECKOe |
IIPOCTPAHCTBEHHOE CTPOEHUE OCHOBHBIX yINIEBOJOB. MOHO-, aM- HW TpHucaxapa, HX

Oouonornyeckne (yHKINU, XUMUYECKHE U (PU3MKO-XMMUYecKHue cBOMCTBa. llonmcaxapuabl, ux
Ouonoruueckre (GYHKIUH, XUMHUYECKHE U (PHU3UKO-XMMHUYeckue cBoicTBa. [lonsTe 00
OCHOBHBIX IPOIECCAX, MPOUCXOASIIINX C yI4ACTUEM YTIJIEBOJIOB B )KMBBIX OpraHn3Max. | mmKomms.
[Tenro3zodocharnpiii mukia. Cyoctparnoe dpochopunupoBanue ADP. Perenepanus NAD+, pons
JaKTaTACTUAPOTEHA3Bl B 3TOM mporecce. CrnupToBoe OposkeHue. Ad3pOOHBIM MeTadoIu3M
nupyBata. MUTOXOHApPUU: CTPYKTypa U dHepreruyeckue ¢GyHkiuu. JlekapObokcumupoBaHue
nupyBara. L{ukn numonnoit kucnotel. Okucnenne NADH u FADHZ2 B npixatenbHOM Lemnm.
Conpsoxenne cunresa ATP ¢ mepenocom snektponoB u nporoHoB oT NADH u FADH2 x
MOJIEKYJSIPHOMY  KUCJIOpony.  buocuHTe3  yrineBonoB.  [mrokoHeoreHe3.  buocuHTes
nonucaxapunoB. OOpa3zoBanue kpaxmana, riaukoreHa. PotocuHTe3. DOTOCHHTETHUECKUN
ammapar pacTeHMH M ero JIOKIM3alusi B XJOpoIulacTaXx. TeMHOBass M CBETOBas CTaluu
dorocuntesa. Cunres riaroko3bl. Cz u Cs4 pacTeHusl.

3.2. Jlumuasl U ux mpou3BojaHbIe. PazHooOpasue munmuaHex BemecTB. OcoOEHHOCTH
CTpOeHHS U Kiaccudukanus JunuaoB. [IpocTeie (KUpPBL, )KUPHBIE CIIUPTHI M BOCKA) U CIOXKHbBIE
(HeWTpaJIbHBIC, TIOJSPHBIC W OKCHJIUIHMHBI) JUMHLL. bruomornyeckne (QyHKIMH, BBITOIHSICMBIC
pa3IMYHBIMM THIIAMHU JUOUAOB. JKUpHBIE KHCIOTHI M WX THPOU3BOJAHBIC, XUMHUYECKUE U
du3nKOXUMHUECKUEe CBOMCTBA. bruomorndyeckne MmeMOpaHbl, UX cTpoeHue u GpyHKIMH. JIumuast
OMOJOTHYECKHX MEeMOpaH: TIUIEPONUNUIbL, CHUHTOMUNUIBL, (HOCHOTUNUABI, TIUKOIUIUIBI
(TIMKOTTUIIEPO- W TIIMKOCQHUHTOIHUITHIBI), XOJIECTEPUH. B3auMOCBS3b CTPOEHUS JMIUIOB C HX
byHKMsAMH B coctaBe MemOpad. [IpousBojHble JAUMHIOB M UX Ouonornyeckue (yHKIUU
(’KUpOpPacCTBOPHMEBIE BUTAaMHHBI, TPOCTArJIaHAWHBI, JKEIYHBIE KHCJIOTHI, TOJIOBBIE TOPMOHBI U
KopTukoctepoubl). [ToHsaTHE 00 OCHOBHBIX MpoIeccax, MPOUCXOAAIINX C YYaCTHEM JIUIHJIOB U
UX TMPOU3BOJHBIX B JKMBBIX OpraHm3Max. Kara®onm3Mm JHUMHUIOB: JTUIONIUTHYECKHE (EPMEHTHI
(;tumasa, ¢pocdonunazbl). IMyIbTUPOBAHUE )KUPOB MPU UX MEPEBAPUBAHUH B MHUILEBAPUTEIHEHOM
TPaKTe, POJIb KEMTYHBIX KUCIOT. KaraGoiam3m KHUPHBIX KHACIOT. BUOCHHTE3 KUPHBIX KHCIOT U

TPUALMIITIIULEPOJIOB.
4 O0béM yueOHOI THCHUNTHHBI
Brst yae6HO# paGoTs: B 3aueTHBIX B akagem.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 108
KonraktHas pa6ora (KP): 0,33 12,2
Jlexiuu (JIek) 0,11 4
[Tpaktnyeckue 3anstus (I13) 0,22 8
CamocrositesbHas padora (CP) 2,56 92
Buj koHTpoJIsi: 3a4eT / IK3aMeH 3auer
0,11 (3.9)

Bunsl yueOHoM paboThI

B 3aueTHBIX

B actponom.

CIMHUTIAX Jacax
O01mas TpyA0eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 3,0 81
KonraktHas pa6ora (KP): 0,33 9,15
Jlexumm (JIek) 0,11 3
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[Tpaxtrueckue 3ausatus (I113) 0,22 6

CamocrtositebHas pa6ora (CP) 2,56 69

Bua koHTpOJIA: 3aUeT / IK3aMeH 011 3ayer
' (2,85)

AHHOTaN U padoyeil MPOrpaMMebl AU CHUILIMHBI
«buonoruueckas xumus» (b1.B.J1B.08.02)

1 Henabp TUCHUIIMHBI - JaTh CTYACHTY MPEICTABICHHEC O XUMHYECKHX COCTUHEHHSIX
OHMOJOTUYECKOr0 MPOUCXOKACHUS, XUMUUECKOM COCTaBE OPraHM3MOB U (DYHKIHMU KOHKPETHBIX
COCIMHEHUH B KJIETKE W OPTaHHU3ME B IIEJIOM, a TAKXKE O XUMHYCCKHX H (DU3UKO-XUMHUYECCKHX
CBOICTBaxX M MPOCTPAHCTBEHHON CTPYKTYpPE OCHOBHBIX OMOJIOTMYECKUX BEIIECTB, UX CHUHTE3E,
pacmajie ¥ B3auMOIIPEBPAILICHUH, METOaX BBIJCICHUS U3 TPUPOTHBIX OOBEKTOB U XHMHYECKOTO
CHUHTE3a JJIsl TOCJEAYIONIer0 MPUMEHEHHUs B MEIUIMHE, MUIIEBOM IPOU3BOJICTBE, CEIHLCKOM
XO03SUCTBE, BETCPUHAPUH U JJIST SKOJIOTHUYECKOM 3aIUTHI, 2 TAK)KE YMEHBIICHHUS aHTPOIIOTCHHOTO
BO3/ICHICTBUS HA SKOCHUCTEMBI.

2 B pe3yabrare wu3yYyeHHs JAUCHUILUIMHBI oOydamomuiics 1o mporpamme
OakajiaBpuaTa J0JIKEH:

Obaaoams cnenyromumu obmenpodecunonanbabiva  (OIIK) u mpodeccrnonabHBIMU
(ITK) xoMIIeTeHIIUSIMHU:

- CITOCOOHOCTHIO MCIIOJIH30BaTh OCHOBHBIC €CTCCTBCHHOHAYYHBIC 3aKOHBI JIJISl TOHMMaHHUS
OKpy»aroriero Mupa u siiieauit mpuposl (OI1K-3);

- CIIOCOOHOCTBIO MPUMEHSTh COBPEMCHHBIE METOIBI WCCIICOBAHHS TEXHOJOTHYCCKHIX
MPOLECCOB U TMPUPOAHBIX Cpell, HCIONb30BaTh KOMIBIOTEPHBIE CPEACTBA B HAYYHO-
uccienoBareabekoil padore (ITK-14).

3nams:

- XUMUYECKYI0 U TIPOCTPAHCTBEHHYIO CTPYKTYPBI, XUMUYeckue, pusudeckre u Gpu3mko-
XUMHUYECKHE CBONCTBAa aMHUHOKHCIIOT U X MPOU3BOIHBIX, OEIKOB, MENTHIOB;

- OMOJIOTUYIECKYIO POJTb aMUHOKHCIIOT U UX MTPOU3BOTHBIX;

- CTPYKTYpY M MPOCTPAHCTBEHHYIO OpTaHU3allMI0 OENKOB, METOJbl WX BBIACICHUS U
OUYMCTKH, OCHOBHBIC TPOIECCH TPEBpalICHHs OETKOB, MENTHIOB W aMUHOKHCIIOT B KHBBIX
OpraHu3Max;

- CTpOEHHUE U KiIaccuukanuo pepMeHTOB, NX OCHOBHBIE CBOMCTBA, POJb KOGYEPMEHTOB,
MPOCTETHYECKUX TPYMI, KOPaKTOPOB B (epPMEHTATHBHOM KaTallu3e, CIOCOOBI TpaHC(hOpMaIluu
KCEHOOMOTHKOB B OPTaHU3ME;

- XUMHYECKYIO CTPYKTYpPY U CTPOEHUE HYKJIEO3UI0B, HYKICOTUIOB U PA3TMYHBIX THIIOB
HYKJICMHOBBIX KHCJIOT, MX OCHOBHBIC CBOWCTBA W OWOJOTHYECKHE (YHKIUH, MEXaHU3MBI
XpaHeHus, Tiepeaun Mo HAcleACTBY U peaju3allii TeHeThdeckoil nHdopmanuu (MaTpuyHbIC
OMOCHHTE3bI), METO/IbI BBIICTICHHUS, OYMCTKH M aHAIN3a HYKJICHHOBBIX KUCIIOT;

- Ki1accu(UKaImo, XUMUYECKYIO CTPYKTYPY U CTPOEHHE YIJIEBOJOB, MX XUMHUYECKHE,
busnyeckne W (QU3MKO-XUMHUYECKHE CBOWCTBA, a TAK)KE METOJBI TOJTYYCHHS, BBIJICICHUS H
OUMCTKH, Pa3HOOOpa3We BBIMOJHIAEMBIX OWOIOTUYECKUX (YHKIUH, OCHOBHBIE UEPTHI
MeTaboM3Ma yrieBoI0B;

- Kiaccu(UKaIo, XUMUYECKYI0 CTPYKTYpPY U CTPOEHHUE JIMIHIOB, MX XUMHUYECKHE,
dusnyeckne W (PU3MKO-XUMHYECKHE CBOWCTBA, a TaKXKe METOBI IOJYYCHHS, pa3HOOOpa3ue
BBITIOJTHSAEMBIX OMOJOTHYECKUX (PYHKIIHIA;

- OCHOBHBIC TIPUHIIMAIIBI OPTAaHMU3AIMH W CTPOCHHUS OWOJOTHYECKMX MeMOpaH, WX
Owonornveckre  (YHKIMK, OCHOBHBIE 4YepThl MeTabonm3Ma  JUIUAOB, MEXaHU3MBI
MOBPEKIAOIIECTO JICUCTBUS AaKTUBHBIX (OPM KHCIOpPOJa W AHTUOKCHIAAHTHON 3allUTBI OT
MEPEKUCHOTO OKUCIICHUS JIUITHIOB.

Ymems:
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- OCO3HAHHO W ApTYMEHTHUPOBAHO BHIOMPATh OWMOIOTUYECKUN OOBEKT IS BBIACICHUS
OMOJIOTUYECKH AaKTUBHBIX BEIIECTB, MPOBOJAUTH JE3MHTETPALMIO KJIETOK U (PpaKkIMOHUPOBaHUE
KJIETOYHBIX KOMIIOHEHTOB;

- AQHAJIM3UPOBATH POJIb BHYTPHUKIETOUYHBIX KOMIIOHEHTOB, OMOIOJIMMEPOB U BBIABIATH
B3aMMOCBSI3b OMOXMMHYECKHX MPOIIECCOB B KIIETKE,

- 3amnMchiBaTh OTAENbHbIE (EPMEHTATUBHBIE pEAKLUUU, PACCUUTHIBATH CKOPOCTHU
IIPOTEKAIOLIUX IPEBPALLECHUN;

- aHAJIM3UPOBATH OTJIEJIbHBIE ITYTH METa00IN3Ma U UX B3aUMOCBSI3b, PETYIISIHIO;

- ONpeneNaTh IO HCXOAHBIM JaHHBIM aKTUBHOCTh (DEPMEHTOB, pPACCUUTHIBATH
MOJICKYJISIPHYIO Maccy OHMOJOTMYECKHX COEAMHEHUH, MCIOJB30BaTh JUISI 3TOTO IMPHUKIIAJHbBIE
IIPOrPaMMBI.

Braoemy:

- METOJaMHU BBIIEJICHUS M OYHCTKA OCJKOB, HYKJIEMHOBBIX KHCIOT M JPYTHX
OMOTIOIMMEPOB;

- METOJaMM TNPOBEACHMS CTaHIAPTHBIX MCHBITAHUM IO ONpPENEICHHUI0 IoKa3aTesen
(U3UKO-XMMHYECKUX CBOMCTB PA3IUYHBIX OUOIIOTUYECKUX BEILIECTB;

- METOJIaMU OIIpe/eNIEHUs] CTPYKTYPhl U Kjacca OMOJOTMYECKUX COEIMHEHUI Ha OCHOBE
uX (PU3UKO-XUMUYECKUX XapaKTEPUCTHK M KaUeCTBEHHBIX PEAKIIHA.

3 Kparkoe coaepxanue JuCUMNIHHBI

Beenenue. OmnpeneneHusi 0O0beKTOB U MeTOA0B u3yueHUs. [loHsTHE O OMOIOTMYECKH
AKTUBHBIX BEIECTBAX, COSANHEHHIX OMOIOTHYECKOTro porcxoxaeHus. Cssp “buonornyeckoit
XUMUM® C JPYTUMH JUCHHUILUTMHAMH. bHOMONEKynbl, UX OCOOCHHOCTM U 3HAYCHHE IS
KU3HENEATEIIbHOCTH OpraHu3MoB. CBsi3M B OWMOJIOTMYECKHMX COeAMHEHWsAX. Hepapxus
MOJIEKYJIAPHOM ¥ HAJAMOJIEKYJISIPHOW OpraHu3aluu KIETOK.

Monynb 1. AMUHOKHCIOTBI U UX ITPOU3BOJIHBIE, NENTHU IbI, OesIK1. DEPMEHTHI.

1.1. AMUHOKHCIIOTBI. XUMHUYECKOE CTPOEHHE, ONTHUYECKas H30MEpPHs, XUMHUUECKHE M
($U3MKO-XMMHUYECKHUE CBOMCTBa, OHOJOTMYEcKas pojib B OpraHU3Me, METOAbl MOJyYeHUs |
BBIJICJIEHUSI U3 MPHUPOJHBIX OOBEKTOB, IPOU3BOJHBIE AMMHOKHUCIOT, HX OHOJOrHuecKas
GyHKIMSA, XUMUYECKHE U (PU3UKO-XMMUYECKUE CBOMICTBa, XMMHUYECKUE, (EPMEHTATUBHBIE U
OMOTEXHOJOTMYECKUE METO/Ibl OTYUECHHUSI.

1.2. TIlentuapl. XHMMHYECKOE CTPOEHHME U  IPOCTPAHCTBEHHas  OpraHU3alus,
XapaKTEepUCTUKN NENTUIAHON CBsA3M, OHOJOrMYecKas poJib B OpPraHuU3MEe KaK pEryJsTOpoB
OMOXMMHYECKHX IPOLECCOB, MENTUIHbIE AHTUOMOTUKH, METOJbl TOJYYEHHS] U BbIIEICHUS
pa3sHOOOpa3HBIX NENTUOB U3 IPUPOJHBIX OOBEKTOB.

1.3. benku. Xumuueckoe CTpOCHHME W TMPOCTPAHCTBEHHAs OpraHu3alus, MepBUYHAs,
BTOPHYHAs, TPETUYHAS U YETBEPTUYHAS CTPYKTYPbI O€JIKOB, XUMUYECKUE U (PU3UKO-XUMHUYECKHE
CBOIicTBa OENKOB M MX pPacTBOPOB, MHOroo0Opasue OHMOJOTHYECKMX (PYHKIMH, METO/bI
BBIJICJIEHUS] U3 MPUPOJIHBIX OOBEKTOB, OUUCTKH U KaUYECTBEHHOTO M KOJMYECTBEHHOTO aHAJN3a,
METO/Ibl UCCIIEJOBAHMS CTPOEHUS U CTPYKTYPbI, METOJIbI OMPEIeNIEHNs] KOHIIEBBIX aMUHOKHUCIIOT
Y METOJbl CEKBEHUPOBAHMSI.

1.4. ®epmentsl. Ilpupona depmentoB, ux crtpoeHue, coctaB. Kraccudukarms
(epMEHTOB O TUIY KaTaIU3HPYEMBIX MMM peakiiii, OCHOBHBIE CBOMCTBa ()EPMEHTOB Kak
OenkoB u OuokaranuzatopoB. CpaBHeHHE (EPMEHTOB C XMMHUYECKHMHU KaTaJM3aTOPaMHU.
CyOctpaTtHast crierupuuHOCTh (pepMEeHTOB, ee BUAbl. KopepMeHThI, MpOCTeTHYeCKUe TPYIIIH,
KOo(aKTOpbl, BUTAMUHBI, UX Ouosnornyeckas poib. MynbTudepMeHTHble cucteMbl. Onpenenenne
aKTUBHOCTH (EPMEHTOB U CIIOCOOBI €€ pEeryisiiud B JKMBOM Kierke. TpaHcdopmanus,
00e3BpeKUBaHUE U BbIBEJICHNE KCEHOOMOTHKOB U3 OpraHu3Ma.

1.5. ITonsitue o metabonusme. IIoHsATHE 00 OCHOBHBIX IpOIECCAaX MPEBPALICHHUs OEIKOB,
MEeNTHI0B, aMUHOKHUCIIOT U UX MPOU3BOJIHBIX B )KMBBIX OpraHU3Max.

Monyinb 2. Hyka€eMHOBBIE KUCIIOTHI.

2.1. HykneoTuapl, UX MPOU3BOIAHBIE U HYKJIEHMHOBBIC KUCIOTHI. MICTOpUA OTKPBITUA U
W3YYEHHUs HYKJIEMHOBBIX KHMCIOT. [IMpUMHINHOBBIE U IypUHOBBIE OCHOBAHUS, HYKJICOTHIbI U
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HYKJIIC03U I, (OCchHOpMINPOBaHHBIE HYKICOTHIBI, UX XHUMHUYECKHE U (PHU3UKO-XMMUYECKHE
CBOIiCTBa, mostydueHue. buonornueckre GyHKIIMN HYKJICOTUOB U UX MPOU3BOAHBIX B OPraHU3ME.
JHK u PHK, ux xumuyeckas U NpPOCTPAHCTBEHHAs CTPYKTYpPbI, XUMHYECKHE U (HUIUKO-
XUMHYECKHUe cBoKcTBa, noiaydenue. Buasl JIHK u PHK B kieTkax mpokapuoT v 3yKapuoT, UX
Ouonornyeckue (HyHKIHU.

2.2. Tlonstne 00 OCHOBHBIX MpOIECCAX, MPOUCXOIAUIMX C Yy4aCTHEM HYKJIECHHOBBIX
KHCJIOT ¥ HYKJICOTHIOB B KUBBIX OpraHu3Max. MarpuuHble OMOCHHTE3BI B KJIETKE: PETUIHKALINS,
TPAHCKPHUIILIUS, TPAHCIALHS, OCOOCHHOCTH IMPOLECCOB y Mpo- M dykapuoT. [lonstne rena B
MOJICKYJISIpHO OHMOJOrMYecknx TepMUHax. [loHATHE O TeHeTHyeckoW HHKeHepuH. [ eHHo-
WH)XCHEpPHBIE IITAMMbl MUKPOOPTraHM3MOB Ha CIIy)kO€ Yy ueloBeKa W B OKpYXKarolle cpene.
TpaHcreHHBIE OPraHU3MBI: BIUSHUE HAa OKPYXKAIOIIYIO CPEY U 3/I0POBbE YETIOBEKA.

Monyinb 3. YriaeBopl, JUIUALI U UX POU3BOHBIE.

3.1. YrneBoasl u ux npousBoaHble. Knaccupukarus, XuMU4eckoe U IpOCTPAHCTBEHHOE
CTPOCHHE OCHOBHBIX YIJI€BOJOB. MOHO-, Tu- M Tpucaxapa, UX Ouonoruyeckas (yHKIuS,
XUMHYECKHEe W (PU3MKO-XMMHUYECKHE CBOWCTBA, MOJy4eHHE. [JIMKO3WIbI, MX OHOJOrHYecKas
byHKIMS, XUMUYecKre U (PU3NKO-XUMUYECKHE CBOMCTBRA, MOJyueHue U aHanus3. Oaurocaxapuibl
U TIOJIMCAXapHIbl, NX OWosornueckast GyHKIUs, XUMHUECKUE U (PU3NKO-XUMHUIECKUE CBOIMCTBA,
MOJlyueHUEe W aHaiu3. [ MUKONenTHIbl, MEeNTUIOTIMKAHBI, TJIMKOIPOTEUHBI, XUMHUUYECKUE U
(GU3NKO-XMMHYECKHE CBOICTBA, OHONOTMYECKas pOJb B OpPraHW3ME, METOJbI BBIACICHHS W3
OpUPOAHBIX 00bekTOB. [loHsATHE 00 OCHOBHBIX Ipolieccax, MPOUCXOAAIIMX C Yy4acCTHEM
JIJICBOMOB B JKHUBBIX opranm3max. [nukomm3. IlentozodocdarHeii nukia. CybOcTtpaTHOE
dochopunupoBanue ADP. Pereneparus NAD+, poisib JakTaTaeruaporeHassl B 3TOM Ipolecce.
CnuproBoe OpoxkeHue. AlpoOHbIM MeTaboau3M nupyBaTa. MUTOXOHIpPHUM: CTPYKTypa H
sHepreTuueckne ¢yHkuuu. JlekapOokcunupoBaHue mnupyBara. LUK JTMMOHHOM KHCIOTHI
Oxucnenne NADH u FADH2 B npixarensHoii nenu. Conpspbkenue cuate3a ATP ¢ mepenocom
anekTpoHoB u poToHoB OT NADH u FADH2 x MonekynsipHOMy KHCTOpoay. AKTUBHBIE (JOPMBI
KHCJIOPO/Ia M MX TOKCHYECKOE JIeHCTBHE.

3.2. Jlunuapl u ux npousBogHble. PazHooOpaszue nunuaHbIx BemiecTB. OcoOeHHOCTH
CTPOCHUS U KIaccu(uKaus JTUmuI0B. [IpocTeie (KUPHI, )KUPHBIE CIIUPTHI U BOCKA) U CIIOKHBIC
(HelTpalibHbIEe, TIONSPHBIE U OKCUIUIHUHBI) JUMHUILL. buonornyeckue QyHKINUU, BBHITOIHSIEMBIE
Pa3TUYHBIMU THITAMHA JTUNUA0B. CTPYKTYpHBIE (parMEHTHI JIMITHJIOB: YKHUPHBIC KHUCIOTHI M X
NPOM3BOJIHBIE, XKUPHBIE CIUPTHL. X XuMuueckue u (GU3NKO-XUMHUECKUE CBOMCTBA, MOTyYeHHE
U aHanmu3. buonormueckue MeMOpaHbI, WX CTpoeHHe W (QyHKIuH. JIMmuasl OHOIOTHYeCKHX
MeMOpaH: TIUIEePONUNUAb, CHOUHTOTUTUABI, (HOCHOTUNUABI, TIUKOIUIHUIL (TIUKOTIUIEPO- U
TJIMKOC(UHTOJUITH/IBI), XOJEeCTEpUH. B3anMOCBS3b CTPOCHUS JHUMHIOB C UX (QYHKIUSIMHU B
coctaBe MeMOpaH. [Ipon3BoHbIE TUNNIOB U UX OHoOrHYecKrue PYHKIUN (>KUPOPACTBOPUMbBIE
BUTAMHHBI, TIPOCTATJIAHINHBI, KEITYHbIE KUCIOTHI, MTOJIOBBIE TOPMOHBI M KOPTUKOCTEPOU/IBI), HX
XUMHUYECKHE U (U3UKO-XMMHUYECKHE CBOMCTBa, moiydeHue U aHanu3. [loHsTHE 00 OCHOBHBIX
nporieccax, MPOUCXOAIIUX C yJacTHEM JUMHIOB M WX MPOU3BOJHBIX B JKUBBIX OpraHH3Max.
Karabonusm numumoB: TUMONIUTHYECKUE (EPMEHTHI, TyTH OKUCIIEHUS KUPHBIX KUCIOT, CHHTE3
KHPHBIX KHCIIOT. [IepekrcHOe OKUCIIEHNE JINIHA0B U MEXaHU3MBI 3aIIUTHI OT HETO.

4 O0bEM yueOHOi 11 CUUIIIMHBI

o B 3aueTHBIX B akagem.
Bunel yue6HoIt paboThl
eIMHUIIAX Jacax
O0mas TpPyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
KonraktHas pa6ora (KP): 0,33 12,2
Jlexiuu (JIek) 0,11 4
[Tpaktnyeckue 3anstus (I13) 0,22 8
CamocrtositesbHas padora (CP) 2,56 92
Bua koHTpOJIA: 3aUeT / IK3aMeH 3ayer
o (338)
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N B 3auetHbIx B acTponom.
Bupl yueOHOM paboTh

eAUHULIAX yacax

O0mas TpyA0eMKOCTh JMCIHHILJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTaktHas padora (KP): 0,33 9,15

Jlexmm (Jlek) 0,11 3
[TpakTaeckue 3anrstus (I13) 0,22 6
CamocrositesnHas padora (CP) 2,56 69

Bua koHTpOJIA: 3aUeT / IK3aMeH 011 3ayer

’ (2,85)

AHHOTaI U padoyeil MPOrpaMMebl AU CHUILIMHBI
«CoBpeMeHHbIe MeTOAbI MOUCKA U 00Pa0O0TKN HAYYHO-TeXHUYeCKOH NH(OPMALIHUN»
(b1.B.J1B.09.01)

1 Heabl0 JMCUMIVIMHBI  SBJISETCS  MOATOTOBKAa  CTYIAEHTOB B O0JacTu
WH(OPMAIIMOHHOTO  CONMPOBOXKIICHUS  HAYYHOH  JCATCIILHOCTH, TPUBUTHE  HABBIKOB
CaMOCTOSITENILHOTO MOMCKA XUMHYECKONH HH(POPMAIIUU B Pa3IMYHBIX HCTOUHUKAX.

2 B pe3yabtare u3ydYeHus] AUCHHUIUIMHBI O0y4YyawmMiicssi 1O mporpamme
OakajiaBpHUAaTa J0JIKEH:

Obaaoams cnenyromumu obmenpodeccnonanbubivu (OITK) u mpodeccrnonanbHBIMU
(ITK) xoMIIeTeHIIUSIMHU:

- CIIOCOOHOCTBIO peliaTh CTaHIAPTHHBIC 3a/1a4l MPO(HECCUOHATLHOW ACSITeITLHOCTH
Ha OcHOBe uH(popmanmuoHHOW U  OubnIHOrpadUyecKkol KyIbTypbl C TIPUMEHEHHUEM
WH(OPMAITMOHHOKOMMYHHKAITMOHHBIX TEXHOJOTMH W C YYEeTOM OCHOBHBIX TpeOOBaHUI
urpopmanmonHoii 6ezomnacuoctu (OITK-1);

- CIOCOOHOCTBIO  WCIIOJIB30BaTh COBPEMEHHBIC WH(OPMAIMOHHBIE TEXHOJOTHH,
MPOBOAUTH 00pabOTKY MH(OPMAIMK C HCTOIB30BAaHHEM MPHUKIAIHBIX MPOrpaMM U 0a3 TaHHBIX
JUTSL pacueTa TEXHOJOTHICCKUX IMapaMeTpoB OOOPYIOBAHHS W MOHHTOPWHTA MPUPOIHBIX CPEIl
(TIK-3).

3uams.

- OCHOBHBIE  COCTaBIsIOIIME  WH(GOPMAIMOHHOTO  o0ecredeHus  Ipoiiecca
COTPOBOXKCHHSI HAYIHOH JICITeILHOCTH, TIOHATHS U TCPMUHBI;

- OCHOBHBIE OTEUECTBEHHBIE U 3apyO0eKHbIE HCTOYHUKHU MPOGUIbHON HHPOPMAIUH;

- oO11re NPUHIMIBI TOTy4YeHHs, 00padOTKH U aHaIM3a HAYYHOH MH(pOpMAaIIH.

Ymemy:

- BBICTATh  KOHKPETHBIE  HMH(POPMAIIMOHHBIC  TEXHOJIOTHH, HEOOXOJHMMBIC IS
UH(OPMAIIMOHHOTO 00eCIeYeHHs Pa3IMYHbIX HAyYHBIX TOTPEOHOCTEI;

- HaxoJUTh MPOQUIHLHYI0 WH(GOPMAIIUIO B PA3IMYHBIX OTCUYCCTBEHHBIX H 3apyOE:KHBIX
WH(OPMAIIMOHHBIX MaCCHUBAX;

- 00pabaThIBaTh M AHAJTU3UPOBATH JaHHBIC C IIEITBIO BBISBICHUS PEICBAaHTHON MH(pOpMa-
107078

Braoems:

- 3HAHUSAMH O COBPEMEHHBIX AaBTOMATU3MPOBAHHBIX HH()OPMAIMOHHO-TTOMCKOBBIX
cucreMax (AUIIC), ux BO3MOKHOCTSIX, CITOCO0AX B3aMMOJICHCTBHS C HUMU;

- MPAKTUYECKIUMH HaBBIKaMU WH(GOPMAIMOHHOTO TIOUCKA C TTOMOIIBIO TEXHOJIOTUMN
TEJIEeKOMMYHUKAIIMOHHOTO JOCTYyMa U HTepHeT-TeXHOIOTU;

- OCHOBHBIMH  ITOJXOJaMH IS aHaJM3a IMOJIydeHHOW JIAHHBIX C  IIEJIBI0
MH(OPMAIIMOHHOTO yIOBIETBOPEHUSI PA3IMYHBIX HAYYHBIX TOTPEOHOCTEMH.

3 Kparkoe cogep:kaHue TUCHUIINHBI

Beenenne. OCHOBHBIE TOHSTHS W TEPMUHBL [ OCyZapCTBEHHAash CHCTEMa HAYYHO-
TexHu4deckon napopmanuu. Paccesaue u crapenue nHpopmanuu. Crnenuduka nHGopMaIuu 1o
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XUMHUU ¥ XUMHUYECKOW TexHojoruu. IlepBuunas m BropuuHas mHdpopmauus. OopMbl cBEpTHI-
BaHus nHpopManuu. bubmuorpaduueckoe onucanue. [Ipumepsr 6ubmmorpadudeckoro omnuca-
HUS pa3nu4HbIX BUAOB mnepBouctouHukoB. 'OCT 7.1 - 2003 «bubnuorpaduueckas 3ammuch.
bubnuorpaduueckoe onmcanue». OcHoBubie opranbl  CHTU. Pacnipenenenne moTokoB Hayd-
Hoil mH(popmanuu cpenu opranoB 'CHTU. XapakrepucTuka u Ha3HAYCHHE OCHOBHBIX BHUJIOB
u3gaHui. M3naHus OTEYeCTBEHHBIX U 3apyOeKHBIX HMH(POPMALMOHHBIX OpraHoB. OCHOBHbIE
CIIPABOYHbBIC U3AHUS.

[Touck wuHOpMamuu ¢ NOMOIIBIO pedepaTuBHBIX KypHaioB. McTopus mNosBIEHUS
pedepaTuBHBIX KYPHAIOB U MCIOJIB30BaHUE MX JUIS TIOMCKAa XUMHUYECKOW nHpopmanuu. Pede-
paTuBHBIE XYypHajibl N0 XUMUU. PedeparuBHblii xypHan «Xumus». CTpyKkTypa, pyOpHuKamus,
cucreMa ykasaresneu. Paznuynsle anroputMsl noucka ¢ ucnosiabs3osanuem PXXX. [Ipumeps! nouc-
Ka XUMHUYECKOH nH(popMalnuu ¢ Ucnojiab3oBaHueM Apropckoro, IIpeaqmernoro, @opmyibHOro u
[TarentHoro ykaszateneil. PedeparuBnbiii xypHan «Chemical Abstractsy (CHIA). Cmyxba
Chemical Abstracts Service (CAS). Ctpykrypa pedeparuBroro xyprana «Chemical Abstractsy.
Cucrema pyOpukanuu. Cucrema TpeTUUHOM MH(pOpMauu - yka3artenau. PasinuHble BUAbI ITOKC-
ka ¢ ucnoib3oBanueM CA. Ilpumepsl moucka XMMHYECKOM HH(OpMAIMKU C HUCIOJIb30BaHUEM
Author Index, Subject Index, Chemical Substance Index, Formula Index, Patent Index.

[Touck undopmanuu B b/ AUTIC. ABTOoMaTu3npoBaHHbIE HHGOPMAITMOHHO-TTIOUCKOBbBIE
cucTeMbl. JlianoroBble IOMCKOBBIE CUCTEMBI - OCHOBHBIE (DYHKIIMH U BO3MOKHOCTH, CIIOCOOBI
noctyna. OcoOeHHOCTH OOpabOTKM M IOMCKAa XUMHUYECKOW HH(pOpMalUKd B JHAJIOrOBBIX
cuctemax. llouckoBble  cucTeMbl 1O XMMHMM B IOJUTEMaTHMYECKUX  CIIy»KOax.
Crienuanu3upoBaHHbIE MTOMCKOBBIE CHUCTEMbI. AJNTOpUTM HHGOPMALMOHHOTO IMoucka. BriObop
JEKCUYECKUX  €IMHULl, HCIOJb30BAHUE JIOTUYECKUX U  IO3UILUOHHBIX  OIEPaTOpPOB.
HNHpopMalinoHHO-TTIOMCKOBBIN s3bIK. JIOrMKa U cTpaTerus moucka.

AMUIIC Bceepoccuiickoro MHCTUTYTa Hay4yHOU U TexHu4Yeckoi nadopmaunu (BUHUTH).

OcHOBHBIE NPOIAYKTHI W Yyciyru, npenocraBisemble BUHUTU B obnactu Hayku u
texuuku. basel nmanaeix BUHUTU. TlpenmerHoe coaepkanwe u HamonHeHue. CTpykTypa
nokymentoB B b/l BUHUTU. HudopmanmoHHo-oucKkoBbIi s3bIK. IlonckoBas crparerus.
Ocob6ennoctu moucka wuHpopmaruu B b/l BUHUTU. Ananus pe3ynbTatoB TMOWCKA 10
peneBaHTHOCTU. [IpuMepbl oOcCylIecTBIEHUS MMOMCKAa HMH(OpPMaMK MO pa3IU4YHBIM BHIAM
nouckoBbix 3arnpocoB B b/l BUHUTU. AUTIC Scopus (Elsevier). OcobenHocTH, OpraHu3anus 1
BO3MOXKHOCTH Tnoucka. IlonckoBasg crparerus. AHanu3 pe3yapTaToB TMoUCKA. [Ipumepsl
OCYIIECTBJICHUS! MOMCKAa MH(POpPMAIMHU [0 Pa3IMYHbIM BHJAM IOMCKOBBIX 3alpOCOB. AHAIN3
LUTUPOBAHUS HAyyHBIX MyOnukanuid. OTeyecTBEHHbIE U 3apyOeKHbIe HCTOYHUKH MHPOpPMALUU
0 XMMHUU U CMEXKHBIM oOnactaM. O030p CylIecTBYIOIUX HHPOPMAIMOHHBIX MCTOYHHUKOB B
001acTH XMMHUYECKOH MH(OpPMAIMM U CMEXHBIX Hayk. IleuyaTHble M 3JEKTPOHHBIE MCTOUHUKHU
uH(popmanuu. Pacmmpenne HHPOPMAIIMOHHOTO MPOCTPAHCTBA 332 CUET CO3/aHUS dJIEKTPOHHBIX
BEPCUM JKYpPHAJIOB M OTKPBITOTO JOCTYNA K JJIEKTPOHHBIM IMEPHUOAUYECKMM M CIPABOYHBIM
u3nanusM. OrpaHudeHus CBOOOJHOTO M aBTOPU30BAHHOTO JocTyna. OTKpBIThIE MOMCKOBBIE
cucreMbl pedepatuBHOit nHPopMarmu (Scirus, PubMed u ap.).

[Touck mHpOpMaLMK B ANIEKTPOHHBIX XypHaiaxX. MHpopMaIMOHHbIE TOPTAJIbl U CAUTHI
UIEKTPOHHBIX M3JAHMI: CAaWT JJIEKTPOHHBIX JKYPHAJIOB AMEPHKAaHCKOTO XMMHUYECKOTO
obmectBa, mopran Informaworld wusnmarensctBa TAYLOR&FRANCIS, wunbopmannoHHbI#
noptan SCIENCE DIRECT wusnarensctBa ELSEVIER, mopranet uzmarensctB SPRINGER,
WILLEY &SONS, caiitel nqpyrux nsznarenber. OOmme 0coOOCHHOCTH TpeICTaBlIeHNs HHpopma-
un. Kpatkas xapakrepuctika pecypcoB. OcoOEHHOCTH MPOCMOTpa MOJHBIX TEKCTOB CTaTeil B
html- u pdf-popmarax. [lononHuTENbHBIE QYHKIIHH.

Nudopmannonnsie pecypcsl cetu Internet. I'moOanbHble KOMMBIOTEPHBIE —CETH.
Bo3MOXHOCTH KOMITBIOTEPHBIX ceTel B mepenaye U oOMeHe MH(opmanuen. I'nobanbHas ceTb
Internet. Ucropust co3manuss u  pa3Butusa. OCHOBHBIE YCIYI'M KOMITBIOTEPHBIX CETEH:
JJIeKTpoHHas mouta W TenekoHpepeniuu, Telnet, FTP, WWW. Hasnauenue, NpUHIIHITGI
JENCTBUS, CTPYKTYypa, BO3MOKHOCTH. Vcronb3oBaHue NMOMCKOBBIX cucteM Internet mis moncka
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uHpOpMaLIUH.

[Tone3nbie pecypchl XUMHUECKOW MH(GOpPMAIMH, JOCTyImHBIE Yepe3 ceTh Internet. Tlowc-
KOBas cucreMa Scirus - CrenruaJIn3upoOBaHHAasl IIOMCKOBasA CHUCTEMa Internet, coacpikalas Ha-
YUHYI0 HH(OPMALIHIO, COOPAaHHYIO U3 Pa3IMUHBIX PECYPCOB CeTU. AHAINU3 JOKYMEHTOB, HallJIeH-
HBIX B pe3yJbTaTe MOMCKA. BO3MOKHOCTH UX UCIIOJIb30BAHMS.

HcTtounuku narentHoU nuHpopmanuu. [lareHTHas foKyMeHTalMs Kak HHPOPMAIIMOHHBIH
maccuB. OCHOBHBIE MOHATHUS W ONpeneieHus: B o0nactu narentosenenus. OObeKTh n300peTe-
Hui. MexayHapoaHas nareHTHas kiaccupukanus (MIIK). OcobeHHOCTH MaTeHTHOTO MOMCKA.
OreuectBennbie U 3apyoexnsie AUIIC natenTHol nHOpManuu. XapakTepUCTUKA, OpraHu3a-
1151, BO3MOKHOCTH MTOKCKA.

B/l ®enepanbHoro mHCcTUTyTa TpoMbIIieHHOW cobctBeHHOCTH (DPUIIC). OcHOBHBIE
byaxkuun OUIIC, mponyktel u ycayru. bJl marentHoit uadpopmanmu DPUIIC. CoctaB u
BO3MOXXHOCTH Joctyna. Ctpykrypa nateHTHOro nokymeHta B bJl. CocraBieHue pas3inyHbIX
BapHAaHTOB IOMCKOBBIX 3ampocoB. [Ipumepsl mnpoBeneHus mnoucka B pedepaTUBHOH U
nosHoTekcToBor B/ «300peTenus». AHanu3 pe3yabTaToOB MUCKA.

B/l Amepukanckoro mareHtHOro BemomctBa United States Patent and Trademark
Office (USPTO). Cocras BJI USPTO. Bo3moxnoctu noctyna. CTpyKTypa MaTEHTHOTO
nokymenta B BbJI. CocraBneHue pa3iMyHBIX BAapHAHTOB MOMCKOBBIX 3ampocoB. [Ipumepsl
IIPOBEJCHUS MOUCKA. AHAJIU3 PE3yJIbTaTOB ITOUCKA.

b/l ESPACENET. Konnexkuus marentusix b/l ESPACENET. Bo3moxHoctu nocrymna.
Crpykrypa nateHTHOro aokymenta B BJ/l. CocraBieHue pa3inMuHbIX BapUaHTOB IOMCKOBBIX
3anpocoB. [Ipumeps! npoBenenus noucka B bJI ESPACENET. Ananu3s pe3yiabTaToB Moucka.

Bo3moxHocTH co3aanus coOCTBEHHBIX HH(OPMaLMOHHBIX poduiiel. Mcnonb3zoBanue
pOoOJIEMHO-OPHUEHTUPOBAHHBIX MH(GOPMAIIMOHHBIX MAacCHBOB, OTOOpPaHHBIX W3 Pa3TMYHBIX
WH(POPMALMOHHBIX HCTOYHUKOB JUISI CO3/IaHUSI COOCTBEHHBIX MPOQUIICH.

4 O0beM yueOHOM 1M CHUILTTHHBI
Biutst yueOHOR PaboTs! B 3aueTHEBIX B akanem.
eIMHUIIAX qgacax
O01as TPyA0eMKOCTh JHCHUILIHHBI 10 Y4€0HOMY IJIAHY 2,0 72
KonrakTHas padora (KP): 0,11 4.2
Jlabopatopusie 3austust (J1a0) 0,11 4
CamocrositenbHas padora (CP) 1,78 64
Buj koHTpoJIsi: 3a4eT / IK3aMeH 3aver
0,11
3.8)
Bunel yue6HoI paboTh B 3auetHbIX B actponom.
eIMHUIIAX qacax
O0mas TpyA0EMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 2,0 54
KonTaktHas padora (KP): 0,11 3,15
JlaGopatopusble 3ansatust (JIab) 0,11 3
CamocrositesibHas padora (CP) 1,78 48
Bua xoHTpoas: 3aueT / 3K3aMeH 011 3a4er
’ (2,85)

AHHOTaNus padoyeil NPOrpaMmbl AU CHUILIHMHBI
«Andopmannonnbie Texnosornu B xumum» (51.B.J1B.09.02)

1 Heabw AUCHUTUIMHBI  SIBJISETCS  MOATOTOBKA  CTYAGHTOB B 00NacTu
UH()OPMAIIMOHHOTO COIMPOBOX/ICHHS HAYYHOW JESITENBHOCTH B OO0JIACTH CHEIUATBHOTO
MOMCKAa XUMHYECKOW WH(POpMAIMK, TPHUBUTHE HABBIKOB CaMOCTOSTEIBHOTO ITOMCKA
XHUMHUYECKON HH(OPMALIUK B PA3TMYHBIX HCTOYHUKAX.
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2 B pe3yabTrare H3yYeHUs] IUCHMIUIMHBI 00y4yaloluiici 10 mporpamme
OakajiaBpuara J0JIKeH:

Obaaoams cnenyromumu obmmenpodeccunonansubivu (OIIK) u mpodeccrnonanbHBIMU
(ITK) xoMIIeTeHIIUSIMHU:

- CIOCOOHOCTBIO ~ pemarb  CTaHAApPTHBIE  33Ja4d  NPO(EeCcCHOHATBHOM
JEeSITEIbHOCTM Ha OCHOBE HHGOPMALMOHHOM U  OuOaMorpaguueckol KyJabTypbl ¢
npUMEHeHHEeM HH()OPMAIIMOHHOKOMMYHUKAIIMOHHBIX TEXHOJIOTUH M C YY4ETOM OCHOBHBIX
TpeboBanuii nudGopMaronHoi 6ezonacuoctu (OIMK-1);

- CIIOCOOHOCTBIO  HCIIOJIb30BaTh COBPEMEHHBIE HMH(OPMAIIMOHHBIE TEXHOJOTHH,
IPOBOIUTH 00pabOTKY MH(pOPMAIMK C UCIOIb30BAHUEM IIPUKIIAJHBIX NPOrpaMM U 0a3 JaHHBIX
JUIS pacdeTa TEXHOJOTHYECKUX MapaMeTpoB OOOPYAOBAaHUS MU MOHUTOPHUHTA MPUPOIHBIX CpPEX
(IK-3)

3uams:

- OCHOBHBIE  COCTaBJSIOIIME HH(POPMALMOHHOIO obOecredeHus Impolecca
COIPOBOKACHMSI HAYYHOH J1€ATEIbHOCTH, IOHATUS U TEPMUHBL;

- OCHOBHBIE OTEUECTBEHHBbIE U 3apyOE’KHbIe HCTOUYHUKU MPOGUILHON
uH(pOpMaLUU IO XUMUH;

-001111e TPHUHIIUIIBI TOTY4YeHHsI, 00pabOTKU U aHalu3a Hay4YHOU nH(opManuu,

Ymemo:

- BBIACNIATh KOHKpPETHble HH(GOpPMALlMOHHBIE TEXHOJIOTMM, HEOOXOIUMBbIE s
UH(POPMALIMOHHOTO 00eCIeueH s pa3InNYHbIX HAyYHBIX TOTPEOHOCTEIH;

- HaxXoJIuTh NMPO(UIbHYI0 MH()OPMAILMIO B Pa3IMYHBIX OTEUECTBEHHBIX M 3apyOexkHbIX
MH(OPMaLIMOHHBIX MaCCUBAX;

- 00pabaThIBaTh U AaHAJIM3UPOBATH JAaHHBIE C LIEJIbIO BBIABICHUS pelIeBAaHTHON MH(pOpMa-
11,

Braoemy:

- 3HAHHUSAMHU O COBPEMEHHBIX AaBTOMATHU3HPOBAHHBIX WH(OPMALMOHHO-ITOMCKOBBIX
cucremax (AUIIC) B obmacTh XUMHM U CMEXHBIX OTpaciieil, UX BO3MOXKHOCTSX, Crocobax
B3aNMOJICHCTBHS C HUMHU,

- MPAKTUYECKMMH HaBbIKAMU MH()OPMAIIMOHHOTO TIOMCKA C MOMOILBIO TEXHOJIOTHM
TEJIEeKOMMYHUKAIMOHHOTO J0cTymna u HTepHeT-TeXHOoI0Tni;

-OCHOBHBIMM MOJIXO/IaMH JUIsl aHAJIN3a OJTYYEHHBIX TaHHBIX.

3 Kpatkoe conep:kaHue TMCHUTLIHHBI

Beenenne. OcCHOBHBIE NOHATHA W TEepMHUHBL. ['OcynapcTBEHHas CHUCTEMAa Hay4dHO-
TexHu4deckon napopmanuu. Paccesnue u crapenue unpopmanuu. Crnenuduka naGopmauu mo
XUMHUU ¥ XUMHUYecKol TexHojoruu. IlepBuunas u BropuuHas mHpopmauus. OopMsl cBepThI-
BaHus MHpopmanuu. bubnuorpapuueckoe onucanue. [Ipumepsr Onbnuorpagpuueckoro omnuca-
HUS pa3inyHbIX BUAOB mnepBouctouHukoB. 'OCT 7.1 - 2003 «bubnuorpaduyeckas 3amuch.
bubnuorpaduueckoe ommcanuey. OcHoBHbie opranbl [ CHTU. Pacnpenenenne moTokoB Hayd-
Hoi mHpopmarun cpeau opranoB 'CHTU. XapakrepucTuka W Ha3Hau€HHE OCHOBHBIX BUIOB
u3nanuil. M3naHus oTeuecTBEHHBIX U 3apyOeKHBIX HMH(POPMAIMOHHBIX OpraHoB. OCHOBHBIE
CIIPABOYHBIE U3AHUS.

[Touck wuHOpManMu C MOMOILIBIO pedepaTUBHBIX >KypHaioB. Mcropus mnosBiaeHUs
pedepaTUBHBIX KYPHAIOB M HCIOJIB30BaHUE UX JUIS MOMCKAa XUMHUYecKoi nHpopmaruu. Pede-
paTuBHBINA KypHal «Xumus». CTpykTypa, pyOpukanus, cuctema ykasareieil. Pasnuunsie ain-
TOPUTMBI TIOUCKa ¢ ucnoib3zoBanueM PXKX. IIpumepsl moucka XuMHUECKOW MHPOPMALIUU C UC-
nojas3oBanueM ABropckoro, [Ipeamernoro, @opmynsHoro u IlarenTHoro ykazaresneii. CpaBHe-
nue PXKX u PK «Chemical Abstracts» (CLA).

[Touck undopmanuu B B/ AUIIC. ABTOoMaTu3npoBaHHble HHPOPMAITMOHHO-TIOUCKOBBIE
cucreMbl. OcoOeHHOCTH 00pabOTKM W TOUCKAa XUMHYECKOH HH(OpMaIlMu B JHMATOTOBBIX
cucremax. IlouckoBele cHucTeMbl 1O XMMHMHM B  IOJUTEMAaTHYECKUX  CiIyx0ax U
CHELMATU3UPOBAHHBIE TOMCKOBBIE CHCTEMBI. AJITOPUTM HH(GOPMAIIMOHHOTO Toucka. Bribop
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JICKCUYCCKUX CAUHUIIL, HUCIIOJIB30BaHUC JJOITH4YCCKUX

NudopManimoHHO-TIONCKOBBIN s3BIK. JIOTHKA U CTpaTerus MOUCKa.

MNO3UIITMOHHBIX

OIIEPaTOPOB.

AMUIIC Bcepoccuiickoro MHCTUTYTa HAy9HOH U TexHudeckoi nadopmaru (BUHUTHN).

OcHOBHBIE TPOAYKTBI WU yciyrH, npenocraBiasembie BUHUTU B obmactu Hayku u
texuuku. basel nanueix BUHUTU. Ilpenmernoe coaepkanue u HamonHeHue. CTpykTypa
nokymentoB B bJ[ BUHUTHU. HMuadopmanmoHHO-TOMCKOBBIA s13bIK. [lomckoBast crTpaterus.
Ocobennoctu moucka wuHpopmanuu B bJ[ BUHUTU. Ananu3 pe3ynbTaToB IOHCKa II0
peneBanTHOCTU. [lpuMepsl ocymiecTBiIeHHs] MoHMcKa HHGOPMALMU IO pa3IUYHBIM BHJAM
nouckoBbIxX 3anpocoB B bJI BUHUTU. OteyecTBeHHbIE U 3apyOeKHBIE HCTOYHUKHA HHPOPMALIUU
0 XUMUU U CMEXKHBIM oOmactaM. O030p cyuiecTByOmuUX HHGOPMAIMOHHBIX HCTOYHUKOB B
001acTH XMMHUYECKOH MH(MOPMAIMM M CMEKHBIX HaykK. lledyaTHbIE M 3JEKTPOHHBIE MCTOUYHUKU
uHpopmanuu. Pacmmpenne HHGOPMAIIMOHHOTO POCTPAHCTBA 332 CUET CO3/aHUS SJIEKTPOHHBIX
BEPCUM JKYpPHAJOB M OTKPBITOTO JOCTYNA K 3JIEKTPOHHBIM IEPUOAMYECKMM M CIPAaBOYHBIM
uznanusM. OrpaHudeHus CBOOOJHOTO M aBTOPU30BAHHOTO JocTyna. OTKpBHITHIE MOMCKOBBIC

cucteMsbl pedepaTuBHOM HHPOP-

manuu (Scirus, PubMed u ap.). AUTIC Scopus (Elsevier). Oco6eHHOCTH, OpraHU3aIus
U BO3MOXXHOCTH Toucka. [lomckoBas cTpaTerusi. AHanmM3 pe3ylbTaToB MOWCKa. [Ipumeps
OCYIIIECTBIICHUS MOKMCKa MH(GOPMAIIMU O PA3JIMYHBIM BHUJIAM MOMCKOBBIX 3allPOCOB. AHAIH3
UTHPOBAHUS HAYYHBIX ITyOIHKAIIHHA.

Hctounuku  mareHtHo  uHpopmauuu.  [laTeHTHas ~ JOKyMeHTamus  Kak
UHPOpPMaMOHHBI MaccuB. OCHOBHBIE IOHATHUS U ONPEIENICHHU B 00JIACTH MMaTCHTOBEICHUS.
O06bexTsl n300peTeHuii. MexnyHaponnas nateHTHas kinaccudukanus (MIIK). Ocobennoctu
naTeHTHoro noucka. OreuectBeHHble U 3apyOexHble AUIIC nateHTHON uHpOpMauy.
XapakTepucTuka, OpraHu3alus, BO3MOXXHOCTH moucka. bJl ®dexepanbHOro HHCTUTYTA
npombiiuieHHoi  cooctBeHHOcTH (DUIIC). BJ[ AMepHKaHCKOrO NAaTEHTHOTO BEIOMCTBA
United States Patent and Trademark Office (USPTQO). B/l EBpormeiickoro maTeHTHOIO
BeomctBa ESPACENET. CoctaB u Bo3MOkHOCTH joctyna. CTpyKTypa NaT€HTHOTO
nokymenta B BJl. CocraBieHue pas3iMYHBIX BApHUAHTOB MOUCKOBBIX 3ampocoB. [Ipumepsl
NPOBE/ICHUS TIOMCKA. AHaIHM3 pPe3yabTaToB Moucka. [IoMck MHPOpMAUu B DIEKTPOHHBIX
KypHanax. H(popMallMOHHbIE OPTAJIBl U CAWTHI SIEKTPOHHBIX U3JAHUN: CAalT AIIEKTPOHHBIX
KYpHAJIOB AMEPUKaHCKOTO XHMMHUYECKOro oOimectBa, mopran Informaworld wmsnarenscrsa
TAYLOR&FRANCIS, wundopmannonnsiii moptan SCIENCE DIRECT wusnatenbctBa
ELSEVIER, mopraner wu3nmarensctB  SPRINGER, WILLEY&SONS, caittel  apyrux
u3narenbcTB. O0mue 0ocoOeHHOCTH TpeAcTaBieHus nHpopmanuu. KpaTkas xapakTepucTHKa
pecypcoB. OCOOCHHOCTH TPOCMOTpa MOJNHBIX TekcTtoB crtareir B html- u pdf-popmarax.
JlononHuTenbHbIE (PYHKIMH.

Nudopmannonnsie pecypebl cetu Internet. Mcmonb3oBaHWE TOMCKOBBIX CHCTEM
Internet s moumcka xumuyeckod uHpopmanuu. IlonesHsle pecypchl  XMMHUYECKOH
uHopMmanmu, JOCTymHble uepe3 cerb Internet. TlomckoBas cuctema  Scirus -
CriellMaIu3upoBaHHas TOMCKOBas cuctema Internet, coxepskamias HaydHyo0 HH(OpPMAIHIO,
CcOOpaHHYIO0 U3 Pa3IMYHBIX PECYPCOB CETH. AHAIW3 IOKYMEHTOB, HAWJICHHBIX B PE3YyJIbTaTe
noucka. Bo3M0OXXHOCTH X UCMOJIb30BaHUS.

4 O0beM yueOHOH THCHMIIINHBI

o B 3aueTHBIX B akagem.
Bunet yueGHoI paboTh

eAMHUTIAX gacax
O01as TPyA0eMKOCTh THCHUIIHHBI 110 Y4€OHOMY IJIAHY 2,0 72
KonraktHas pa6ora (KP): 0,11 4,2
Jlabopartopusbie 3austus (J1ab) 0,11 4
CamocrositesibHas padora (CP) 1,78 64

Bupa xouTpoJsi: 3a4er / 3k3aMeH 3ader

0,11 (3.8)
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Bunpl yue6HOM paboTh B 3auetHpIx B actponom.

¢IUHHULIAX yacax

O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 2,0 54
KonraktHas padora (KP): 0,11 3,15

JlaGopaTtopusbie 3anstus (J1ab) 0,11 3
CamocrositesbHas padora (CP) 1,78 48

Bua koHTpOJIA: 3aUeT / IK3aMeH 011 3ayer

’ (2,85)

AHHOTanuA padoyeil NpOrpaMmbl AHCUUIIMHBI

«OCHOBBI MPOEKTHPOBAHMS U IKOJoruueckas ykcneprusa » (b1.B.JIB.10.01)

1 Heap AMCOMIUIMHBI - TIpuoOpeTeHrne OOyJaroNUMUCA YriayOJeHHBIX 3HAHUN H
KOMIIETCHIINH, TTOTYYCHHE W 3aKpeIUICHHE MPOPECCHOHAIBHBIX YMEHUN M HABBIKOB B OOJIACTH
MPOBEJCHUS HSKOJIOTHMYECKON HKCIEPTH3bl TMPOEKTOB CTPOUTENBCTBA C HCIOJIH30BAHUEM
CIEIMAIHBIX METOJIOB OIIEHKH U aHAJIN3a MTPOSKTHBIX MaTEPUAJIOB.

2 B pe3yabrare M3y4yeHHs] JUCHHUILIUHBI 00yYaKOUIUIiCA MO MporpaMmMe 6aKajas-
pHAaTa J0JIKeH:

Obnaoams crnenyromumu npodeccuonanbHbiMu KommneTeHusmu (11K):

- CIOCOOHOCTBIO Y4acTBOBaTh B COBEPIICHCTBOBAHWU TEXHOJOTHYECKHX IPOIIECCOB C
MO3UIUI YHEPTO - U pecypcocOepekeHUs], MUHIMHU3AINHA BO3JICHCTBHS HA OKPYKAIOIIYIO CPEeIy
(IIK-2);

- CIIOCOOHOCTBIO  HUCIOJIL30BAaTh ~ HOPMATHBHBIC  JOKYMEHTBI IO  KadecTBY,
CTaHJapTU3aIMU U cepTrduKayu npoaykToB U uzaenuit (IK-4);

- TOTOBHOCTHIO M3yd4aTh HAYYHO-TEXHUYCCKYIO HH(POPMAIUIO, aHATH3HUPOBATH OTCUYECT-
BEHHBII U 3apyOeXKHBIN OIBIT 10 TeMaTuke ncciaenoanuii (ITK-13).

3uams:

- oOIIMii MOPSIIOK IPOBEACHHSI SKOJIOTHYECKON IKCIEPTU3BI MPOSKTOB CTPOUTEIHCTBA,

- OCHOBHBIC METO]IbI SKOJIOTHIECKON IKCIEPTU3HI IPOSKTOB CTPOUTEIHCTRA,;

- OCHOBBI PacueTOB 3arpsi3HEHUS MPU3EMHOTO €0 aTMOC(HEpPHOTo BO3yXa U BOJHBIX
00BEKTOB JUISI OJJUHOYHBIX UCTOYHUKOB W TPYII B3aMMOJICHCTBYIONUX UCTOYHHKOB BHIOPOCOB
(cOpOCOB ) 3arpsI3HSAIONINX BEIIECTB.

Ymemo:

- aHaAIM3HWPOBATh MPOEKTHHIE IaHHBIE MO HWCTOYHUKAM BBIOPOCOB (COpOCOB) 3arpss-
HSIOIUX BEIICCTB; BBIICISITh IPUOPUTETHBIC JIUISI OKCIIEPTHU3BI 3arpsA3HSIONINE BEIIECTBA U HC-
TOYHHUKH UX BBIOPOCOB (COPOCOB );

- TIPOBOJHTH OIEHKY MPABUIHLHOCTU MPOCKTHBIX PEHICHUI 10 HOPMATHUBAM IMPEIeTHHO
JOTTYCTHMBIX BBIOPOCOB (COPOCOB) 3arps3HSIONINX BEIIECTB;

- TPOBOJHTH OICHKY MPABMJILHOCTH MPOCKTHBIX PEIICHUH 1O pa3MepaM CaHUTapHO-
3aIIUTHBIX 30H U 30H BIMSHUS IPOCKTHPYEMBIX 0OBEKTOB.

Braoems:

- METOJaMH CPaBHEHUS BAPHAHTOB MPOEKTHBIX PEIICHUN;

- HaABBIKAMH COCTABJICHHS W aHAJIN3a MPUHIIUITHAIBHBIX TEXHOJOTHYCCKHX OJIOK-CXEM
Y IPUHIUITHATBHBIX allllapaTypHBIX CXeM MPOCKTHPYEMBIX MPOIIECCOB;

- HaBBIKAMH COCTABJICHHUS SKCIEPTHBIX 3aKIIOYCHHN TI0 Pe3y/IbTaTaM 3KOJOTHYECKOM
AKCIIEPTU3BI TPOSKTHBIX PEIICHUM.

3 Kpatkoe conep:kaHue TUCHUTINHBI:

OCHOBBI pacyeToB 3arpsi3HEHUs MPU3EMHOTO CJOS aTMOC(HEpPHOro BO3AyXa M BOJHBIX
00BEKTOB IS H30JUPOBAHHBIX HCTOYHUKOB U TPYIIIT B3aWUMOICHCTBYIONINX HCTOYHUKOB BBIOPO-
COB U COpPOCOB 3arpsI3HAIONINX BEIIECTB; METOABI aHANIM3a MPABIUIBHOCTH MPOCKTHBIX PEIIeHUN
no HopMmatuBam [IJIB (HJC) nmist mprOpUTETHBIX 3arps3HSIONIMX BEIICCTB M MCTOYHUKOB HX
BEIOPOCOB (COPOCOB ), PEIICHUI 10 pa3MepaM CAHUTAPHO-3AMIUTHBIX 30H U 30H BIUSHUS MPOCK-
TUPYEMBIX OOBEKTOB; KOJIMYECTBEHHBI METOJAbl CPAaBHEHMSI BApUAHTOB MPOEKTHBIX PEIICHUN;
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MCTOJbI COCTABJICHUS MPUHIUIHAIBHBIX TCXHOJIOTMYCCKUX U allllapaTypPHBIX TCXHOJOTHYCCKUX
CXEM I10 MMPOCKTHBIM JTaHHBIM M MX HCIIOJIB30BAaHUSA IIPH ITPOBCACHHUN JKOJIOTHYECKOH OKCIICPTHU-
3bI IPOCKTOB CTPOUTCIILCTBA.

4 O0beM yueOHOM TUCHUIIIIMHBI
Brgsl yacOHOR paboTE! B 3aueTHBIX B akagem.

eAMHUIIAX gacax

O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 4,0 144

KonraktHas pa6ora (KP): 0,33 12,2

Jlexruu (JIek) 0,22 8

ITpaxtuueckue 3ausatus (I113) 0,11 4

CamocrositesibHas padora (CP) 3,56 128

Buja koHTpoJIsi: 3a4eT / IK3aMeH 011 3a4er C

onenkoii (3,8)

N B 3auerHbIX B actpoHomMm.
Bunet yueGHoiI paboTh
CIMHULIAX qacax
O0mas TPyA0EMKOCTh JMCIHILIMHBI 110 Y4eOHOMY ILIAHY 4,0 108
KonTaktHas padora (KP): 0,33 9,15
Jlexmu (Jlek) 0,22 6
[Tpaktnueckue 3anstus (I13) 0,11 3
CamocrositeanHas pa6ora (CP) 3,56 96
Bua konTpoas: 3a4eT / IK3aMeH 3a4eT ¢
0,11 OLIEHKOM
(2,85)

AHHOTaIUs padoyeld MPOrpaMMbl JUCHHUIIJINHbBI
«OueHka Bo3eiicTBHA HAa oKpYy:xkawoiryio cpeny» (b1.B.JB.10.02)

1 Heab aMcuUIUIMHBI — TpuoOpeTeHHe OOydYaroIMMHUCH 3HAHUM W KOMIIETEHIMH,
MOJIyYeHUE M 3aKperyieHue NpoQecCHOHAIbHBIX YMEHHH M HaBBIKOB B O0JAacTH OLIEHKH
BO3JCUCTBUS Ha OKPYKAIOLIYIO Cpedy, MO3BOJSIOLIMX IpEeTeHA0BaTh Ha paboune Mecra B
paccMatpuBaeMon chepe mpoPecCHOHABHBIN JeSITEIHHOCTH.

2 B pe3yabTrare u3y4YeHHusl JUCHUIVIMHBI O0y4YalOIMiic 10 Nporpamme
0akaJiaBpuaTa J10JI/KeH:

Obnadams cnepyromuMu npodeccuoHaibHbIMU KomrneTeHnusMu [1K):

- CIOCOOHOCTH y4acTBOBAaTh B COBEPIIEHCTBOBAHUM TEXHOJIOIMUYECKUX MPOILIECCOB C IO-
3ULUI 3HEPro - U pecypcocOepekeHusl, MUHUMU3AlUU BO3JEHCTBUS Ha OKPYXKAIOLIYIO CPEIy
(IIK-2);

- CIOCOOHOCTH UCIOJIB30BATh HOPMATUBHBIE IOKYMEHTHI 110 KaueCTBY, CTaHAApPTU3ALUU
U cepTudukanuu mpoaykros u usaenuit (I1K-4);

- TOTOBHOCTh HM3y4yaTh HAyYHO-TEXHHUYECKYIO HH(OpPMAIMIO, aHAIM3UPOBATh OTEUECT-
BEHHBII U 3apyOeXKHBII OMBIT 10 Tematuke ncciaenopanuii (ITK-13).

3nameo:

— OCHOBHbIE TpeOOBaHUS HOPMATUBHBIX JOKYMEHTOB, PErYJIHPYIOUIMX IPOBEICHUE
OBOC B Poccniickont ®enepanny;

— npunuunsel OBOC;

— obmyrw nponenypynposeraenus OBOC, Bximouass OpraHu3aliio OOLIEeCTBEHHBIX
CIIyILIAHUM.

Ymemns:

— oOueHuBaTh (POHOBOE COCTOSHHUE OKPYXKAIOLIeH cpeasl M 3/10pOBbSl HACENICHUS B
paifoHe pa3menieHuss 00bEKTa HAaMEeUaeMO MTPOU3BOICTBEHHOM e TEIILHOCTH;
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— OIICHUBAaTh BEIMYMHY, HWHTECHCHUBHOCTh U MPOJOIKUTEILHOCTHIIOTCHIINAIEHOTO
BO3/ICIICTBUS HAMEUaeMOM JeSTEIbHOCTH Ha OKPYKAIOIILYIO CPENly U 310pOBbE HACENICHUS;

— CpaBHHMBAaTh W OIICHHBATH AJIbTCPHATHBHBIC BAPUAHTHI Pa3MEIICHUS IIOMAIKU
CTPOUTENIbCTBA U TEXHOJIIOTUYECKUX PEIICHUN, BKIIOYASTIPUPOI0O0OXPAHHBIC MEPOIIPHUATHS;

— paspabatsiBaTh nporpammsl mpoBeaeHuss OBOC.

Bnaoemw:

— cHucTeMoi mpo(eCCHOHANBHBIX MOHITHA U JIOTUYECKHX OOOCHOBAHHMA JIEATEITHHOCTH
BOOJIACTH OIIEHKU BO3JICHCTBHSI Ha OKpYyxkaromryto cpeny (OBOC);

— OCHOBaMH OpraHM3allMl MOHUTOPUHTA BO3JICHCTBUS HAME4aeMOil MPON3BOACTBEHHOMN
JESITEIbHOCTH Ha OKPYKAIOIILYIO CPENly U 3I0pPOBbE HaCENCHUS;

— METOJaMH TOJATOTOBKH W TPOBEICHHUs OOIIECTBEHHBIX CIYIIAHUN M0 MaTepuaiam
OBOC, Bxirouast oopMIICHHE MPOTOKOJIOB OOIIIECTBEHHBIX CITYIIAHHIHA.

3 Kparkoe conepxaHue TUCHUILINHBI:

JlucuumuinHa BKITIOYACT: UCTOPUIO BOSHUKHOBEHUS W PA3BUTHS OLICHKH BO3JCHCTBUS Ha
OKpyXkarolyro cpeny (environmental impact assessment, EIA)3a pyGexom u B P®; cucremy
OCHOBHBIX MOHATHH B paccMmarpuBaemor oOmacty; npuHmunel OBOC kak HMHCTpyMeHTa
dbopMUpOBaHUA pEHIeHUH Ha paHHUX JTanax MPOSKTHUPOBAHUS OOBEKTOB XO3AKWCTBEHHOM
JEATETbHOCTH C YYacTHEM BCEX 3aMHTEPECOBAHHBIX CTOPOH; MPEUMYIIECTBA M BBITOJIBI,
cBsa3anHble ¢ npoBeaeHrneM OBOC; mpoOiembl ¥ OTpUIIATENIbHBIE MPUMEPHl UTHOPUPOBAHUS
OBOC; ocnoBubie yyactHukn OBOC, ux MOJHOMOYMS M OTBETCTBEHHOCTD: 3aKa3UMK OLICHKH,
UCIIONHUTENb PaboT, OOIIECTBEHHOCTh PErMOHa pa3MelIeHHs O0BEKTa OLIEHKH; MpoIeaypa
OBOC: ocHOBHBIE 3Tambl, BUABl paboOT, pa3padarbiBacMas JOKYMEHTALWs; IOATOTOBKA M
npoBeJicHNe OOIIecTBEHHBIX ciymanuid nmo Marepuanam OBOC, odopmieHne MpoOTOKOIOB
OOIIECTBCHHBIX CIyIIaHWi; pa3paboTka mporpammbl mnposeacHus OBOC; orenka ¢(pOHOBOTO
COCTOSTHUSI OKpYXAloIlel cpeapl W 370pOBbS HACENCHHUS B pailoHe pa3MelleHHs OO0BbEeKTa
HaME4YaeMoO# JESITeIIbHOCTH; CPAaBHEHHE M OIIEHKA aJIbTePHATUBHBIX BAPUAHTOB pPa3MeEIICHUS
IUIOMIAJIKK  CTPOUTENbCTBA M TEXHOJOTHUECKMX  PEIICHUW, BKJIIOYAs pELICHUs 10
MPUPOJOOXPAHHBIM ~ MEPONPHUSTHSM, METOABl OICHKH BEJIMYMHBI, WHTEHCUBHOCTH U
MPOJOHKUTETFHOCTH — TMOTEHIIMAILHOTO  BO3JCHCTBUS ~ HaMeuyaeMoWl  JESITeNbHOCTH  Ha
OKpYXAIOIIYI0 Cpely U 3/I0pOBbE HACEJIEHUs; OpraHu3alus MOHHUTOPHUHIa BO3JEHCTBUS
HaMEyaeMoOil  XO34MCTBEHHOM JEATENbHOCTH HA OKPYKAOUIyl0 Cpeay U 370pOBbE
HaceneHus;noaroroska oruaera mo OBOC.

4 O0beM yueOHOi 11 CHMIJIMHBI

. B 3aueTHbIxX B akanem.
Bunsl yueOHol paboThl

€IMHULIAX qgacax
O01as TpyA10eMKOCTh JUCHUIIMHBI 110 Y4e0HOMY IUIAHY 4,0 144
KonrakTHas padora (KP): 0,33 12,2
Jlexruu (JIek) 0,22 8
[Tpaktuueckue 3arstus (I13) 0,11 4
CamocrositeanHas pa6ora (CP) 3,56 128

Buja kouTpoJisi: 3a4eT / IK3aMeH 011 3a4er ¢

ouenkoii (3,8)

. B 3aueTHbIX B actponom.
Bunel yue6HoIt paboThl
eIMHULIAX qacax
O0mas TPyA0eMKOCTh JMCHUILJIMHBI 10 Y4eOHOMY IUIAHY 4,0 108
KonrakTHas padora (KP): 0,33 9,15
Jlexmn (Jlek) 0,22 6
[Tpaktaeckue 3arstust (I13) 0,11 3
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CamocrositesibHas padora (CP) 3,56 96
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4eT ¢
0,11 OLICHKOM
(2,85)

AHHOTaI U padoyeil MPOrpaMMebl AU CHUILIMHBI

«MeTobl XHMHYECKOr0 MOHMTOPHHIa okpy:katomeii cpeant (b1.B.J1B.11.01)

1 eabp THCHUILIUHBI - TIONyYEHUE CTYICHTAMHU MPAKTUYCCKUX HABBIKOB B 00JIACTH
XUMHYECKHX METOJIOB MOHUTOPUHTA OKPYKAIOIIEH Cpeibl.

2 B pe3yabrare wu3yueHHsl AUCHUIUIMHBI O0y4yaloUMiicsi MO0 mporpamme
OakajiaBpuUaTa J0JIKEH:

Obaaoams cnenyromumu npodeccuonanbabiMu (ITK) koMmmereHIusIMu:

- CIIOCOOHOCTH  HCIIOJIB30BAaTh COBpPEMEHHbIE HMH(POPMAIIMOHHBIE TEXHOJIOTHH,
MPOBOANTH 00pabOTKY MH(OPMAIIMK C HCIIONB30BAHUEM IPHUKIIATHBIX MPOTpaMM U 0a3 JaHHBIX
JUIsL pacueTa TEXHOJOTWYECKUX MapaMeTpoB OOOPYIOBAHMS WU MOHHMTOPUHIA MPUPOAHBIX CpEll
(IIK-3);

- CHOCOOHOCTH MPUMEHSATH COBPEMEHHBIE METO/IbI HCCIIEAOBAHUS TEXHOJIOTHUYECKUX
IPOIECCOB M NPUPOIHBIX CPENd, HCHOJIb30BATh KOMIBIOTEPHBIE CPEICTBA B HAy4YHO-
uccienoBareabckoi padore (ITK-14).

3uams:

- OCHOBHBIE [TapaMeTPhl OIICHKU Ka4eCTBa OKPYXKAIOIIEH Cpe/ibl;

- HKCIEPUMEHTAIbHBIE METO/IBI OIICHKH KAa4eCTBAa OKPYKAIOIIEH Cpeibl, OCBOCHHBIE
B IIPOLIECCE 3aHATHIA;

- TEOPETUYECKHE OCHOBBI METO/IOB OLIEHKU KAa4eCTBa OKPY)KAIOIIEH CpeIbl;

- OCHOBHBIE HOPMAaTUBHBIE JOKYMEHTHI 110 KaYECTBY OKPYKAIOIIECH CpeIbl.

Ymemo:

- OpPraHHU30BaTh U OCYIIECTBUTH IKCIIEPUMEHT;

- MOJIYYUTh PACUETHBIC TTAPAMETPHI TI0 IKCIIEPUMEHTAILHBIM JJaHHBIM;

- MIPOBECTH CPAaBHUTEIBHBINA aHAW3 MOJNYUYEHHBIX JAHHBIX C HOPMATHBHBIMHU WU
JPYTHMH JTUTCPATYPHBIMHA JaHHBIMHU.

- C/IeTaTh BBIBOJ O COCTOSTHMH KaueCTBa OKPYKAIOIIEH CPEIbI.

Braoemy:

- HaBbIKAMHU OJKCIEPUMEHTAIbHON paboThl M MeETOJaMH pacyeTra IapaMeTpoB
Ka4yeCTBa OKPYXKAIOIIEH CPEbI.

3 Kparkoe coaepixaHue IUCUMIIMHBI

Oyenka kauecmea ammocgeprozo 6030yxa. llpaBmiia mpo6ooTOOpa M OIIEHKAa KayecTBa
aTMoc(epHOro BO3[yXa. OMpPEIETIeHHE 3arpy:KeHHOCTH YIUIl T. MOCKBBI aBTOTPAHCIOPTOM
(mepekpecTKu ynull 3aAaroTcs mpenogasareneM). OneHKa ypoBHS 3arps3HEHHs] aTMoc(epHOro
BO37lyXa OTPaOOTAaHHBIMU Ta3aMH aBTOTPAHCIIOPTA HA YYacTKE MArucTpalibHOM ynuiel. Pacuer
N3A.

Oyenka kauecmea 600bl NO OCHOBHbIM 2UOPOXUMUYecKUM nokaszamensam. OnpeneneHue
aktuBHOM peakuuu (pH), Ouxpomarnoit oxucnsemoctu (XIIK), conepxanusi pacTBOpEHHOTO K-
CJIOpOJIa, B3BEIIEHHBIX BEILIECTB, CyXOTr0 OCTAaTKa, OOILEro jkeie3a, Maprasia, XJOpUIOB, Cyllb-
¢daros, HuTparos. Pacuer U3B.

Oyenka cocmosnuss noueeHno2o nokpoea. OTOOp mNpoO TMOUYBHI, KBAPTOBAHHE,
MOATOTOBKA K aHanmu3y. Omnpenenenre pH BOAHONW M COJIEBOW BBITSDKEK, OOMEHHBIX KaJIBIHUS U
MarHusi, HUTPATOB, OPraHUYECKUX coenuHeHul (rymyca). @UTO-TeCT Kak OJWUH M3 METO/OB
OMOJIOTHYECKOTO.
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4 O0beM yueOHO TN CHUNITHHBI

o B 3adeTHBIX B akazem.
Bupl yueOHOM paboTh
eIMHUIIAX gacax
O0mas TpyA0eMKOCTh JMCIHHILJIMHBI 10 Y4eOHOMY IIAHY 3,0 108
KonraktHas padora (KP): 0,45 16,2
Jlaboparopusbie 3austus (J1a0) 0,45 16
CamocrositesbHas padora (CP) 2,44 88
Buja koHTpoJIsi: 3a4eT / IK3aMeH 011 3auyert
’ 3.8)
o B 3auerHbIx B actponom.
Bunpsl yaeOHol paboThI
eIMHULIAX Jacax
O0mas TPyA0eMKOCTh TUCIHHUIIJIMHBI 110 Y4eOHOMY MJIAHY 3,0 81
KonraktHas pa6ora (KP): 0,45 12,15
Jlaboparopusbie 3ausTus (J1ab) 0,45 12
CamocrositesibHas padora (CP) 2,44 66
Buja koHTpoJIsi: 3a4eT / IK3aMeH 011 3auert
’ (2,85)

AHHOTAIUs padoyeil MPorpaMMbl TUCHHIIHHBI
«MeTobI OLIEeHKH KavecTBa oOKpyxawiueii cpeani » (61.B./[B.11.02)
1 Heap AUCHUIUIMHBI - MOJIYYEHHUE CTYJEHTaMH MPAKTUYECKUX HABBIKOB B o01acTu

OILICHKH Ka4yeCTBa OKPYKAIOIICH Cpeibl.
2 B pe3yabrare wu3yYeHHS JAUCHHUILIMHBI
OakajnaBpuaTa J0JIKEH:

o0yuawuuiics

Osnadems caeayomMuMH MpodhecCuOHATFHBIMU KOMIIETEHIIUSIMHU:
- CIMOCOOHOCTHIO MCMOJh30BaTh COBpEMEHHBbIE MH()OPMAIIMOHHBIE TEXHOJIOTHH, MMPOBOJUTH 00-
paboTKy MH(pOpPMalLlMU C UCIOJB30BaHUEM IMPHUKIATHBIX MPOrpaMM U 0a3 JaHHBIX Ul pacdera
TEXHOJIOTUYECKUX TTapaMeTpOB 000pyI0BaHUS ¥ MOHUTOpHHTa pupoanbix cper (ITK-3);

- CIIOCOOHOCTBIO OPpUMCHATE  COBPCMCHHEBEIEC  METO/bI

HUCCICIOBaHUA

nporpamme

TEXHOJIOTHYCCKHUX

nmponeccoB U IMPUPOAHBIX CpEH, HCIOJb30BAThL KOMIIBIOTCPHBIC CPEACTBA B HAYYHO-

uccienoBareabekoit padore (ITK-14).
3namo:

- OCHOBHBIE ITAPAMETPhI OI[EHKN Ka4eCcTBa OKPYKAIOIIEH Cpebl;
- JKCIEepUMEHTAIbHBIE METO/IBI OLIEHKHU Ka4eCTBa OKPY’KAIOIIEH Cpelibl, OCBOEHHBIE B IPOIIECCEe
3aHATHI,
- TEOPEeTHYECKHE OCHOBBI OCBOCHHBIX B IMPOIIECCE 3aHATUH METOJOB OIEHKH KauecTBa OKpY-
KAIOIIEH Cpeabl;
OCHOBHBIE HOPMATHUBHBIE JOKYMEHTHI 110 Ka4eCTBY OKPYKAIOIIEH CPE/IbI.
Ymems:

OpPTaHHU30BaTh U OCYIIECTBUTH IKCIIEPUMEHT;
- TIOJIYYUTH PACUETHBIC TTAPAMETPHI TI0 SKCIIEPHUMEHTAIBHBIM JTaHHBIM;
MPOBECTH CPABHUTENBHBIM aHANU3 IMOJYYCHHBIX JaHHBIX C HOPMATUBHBIMH WU JIPYTUMU
JTUTEPATyPHBIMHA JaHHBIMHU.
- CcZenaTh BBIBOJ O COCTOSTHUU Ka4eCTBa OKPYXKAIOUIEH Cpebl.

Braoems:
- HaBBIKAMHU SKCIIEPUMEHTAIBHOW pabdOThl M METOAAMH pacdeTa MapamMeTpoB KayecTBa OKpY-
KAIOIIECH Cpebl.

3 Kparkoe conep:kaHue TUCHUILINHBI:

Oyenka kauecmea ammocgeprozo 6o30yxa .llpaBmia mpoO6o0OTOOpPa M OIICHKAa KayecTBa
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aTMoc(epHOro Bo3ayxa. ONpe/esieHrue 3arpyKeHHOCTH YUl . MOCKBBI aBTOTPAaHCTIOPTOM (T1e-
PEKpECTKH yIuIl 3a/1al0Tcs npemnojaasareneM). OlieHKa ypOBHS 3arpsi3HEHUS] aTMOC(EpHOTo BO3-
Jqyxa OTpaObOTaHHBIMU Ta3aMH aBTOTPAHCIOPTAa HA YYacTKEe MAarucTpaibHOW ymuibl. Pacder
N3A.

Oyenka kauecmea 600bl NO OCHOBHbIM 2UOPOXUMUYECKUM nokazamensam. OnpenencHue
aktuBHOM peaknuu (pH), Ouxpomarnoit okucissemoctu (XIIK), coneprkanust pacTBOPEHHOTO KH-
CJIOpOJIa, B3BEIIEHHBIX BEUIECTB, CyXOT0 OCTAaTKa, OOILEro jkeie3a, Maprania, XJIOpUaoB, CYIib-
daros, HuTparos. Pacuer U3B.

Oyenka cocmoaHusi noyseHHo20 nokpoga. Ot1O6op 1pod TMOYBBI, KBAPTOBAHUE,
NOAroToBKa K aHanuzy. Omnpenenenue pH BOAHON U COJIEBOM BBITSKEK, OOMEHHBIX KaJbIUS U
MarHusi, HUTPATOB, OPraHUYECKUX coenuHeHui (rymyca). @UTO-TeCT KaK OJWUH M3 METOJOB

OHOJIOTUYECKOr 0 MOHHUTOpHHIA.

4 O0beM yueOHOI 11 CHUITHHBI
Buuzst yueGHOR paboTs! B 3aueTHBIX B akanem.
CIMHULIAX Jacax
O0mas TpyA0eMKOCTb JMCIMILIMHBI 10 Y4eOHOMY ILIAHY 3,0 108
KonraktHas padora (KP): 0,45 16,2
Jlaboparopusbie 3ausaTus (J1a0) 0,45 16
CamocrositesbHas padora (CP) 2,44 88
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3auert
0,11
3.8)
Bl yaeGHOR paboTE! B 3auerHbIX B actponom.
eIMHULIAX qacax
O0masi TpPyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4eOHOMY TJIAHY 3,0 81
KonrakTHas padora (KP): 0,45 12,15
Jlaboparopusbie 3austus (J1ao0) 0,45 12
CamocrositenbHas padora (CP) 2,44 66
Buja koHTpoJIsi: 3a4eT / IK3aMeH 011 3auyer
’ (2,85)

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«TexH0JIOrMH MUHUMHM3ALMU AHTPONOT€HHOT0 BO3/1eiiCTBUSA
Ha okpy:kawmyo cpexy» (b.1.B. IB. 12.01)

1 Heab IMCUMIUIMHBI - 3aKPEIUJICHWE U MPAKTHYECKOE MPUMEHEHHE TEOPETHUYECKHX
3HAHUM O TEXHOJOTHSIX MHUHHUMHU3AIMKA BO3JICHCTBUS Ha OKPYXKAIOMIYI0 CpEdy, MOJYYEeHHBIX
CTyJICHTaMH TIPH OCBOCHHH KYpCOB «lIpoMBINIIIEHHAsT JKOJOTHS OCHOBHBIX XHWMHUYECKHX
MPOU3BOJICTB» M «TeXHHUKA 3alUThl OKPYXKAIOIIEH Cpebl», MONYYSHHBIX 00YYaroIUMHUCS TIPU
OCBOCHUHU AUCIUIUINH «IIpOMBINIJIEHHAs SKOJOTHSI OCHOBHBIX XHMHYECKHUX TPOW3BOJCTBY» U
«TexHUKa 3aIUTHI OKPYKAIOIIEH CPEAbl», MOTYYSHUE HABBIKOB JKCIIEPUMEHTAIBHON paboThl U
pacdera mapaMeTpoB mporiecca, ero 3¢h(HEeKTUBHOCTH

2 B pe3yibTare U3yueHusl TUCHUILIMHBI 00y4alomuiicsl Mo nmporpamme fakaJiaB-
puara J10JI:KeH:

Ognadems cnenyrommmu npodeccuonanbupiMu (1K) koMmmeTeHMAMY:

- CIOCOOHOCTBIO YYaCTBOBATh B COBEPIIIEHCTBOBAHUH TEXHOJIOTHIECKUX MTPOIIECCOB
C TIO3UIINI SHEPTO- U pecypcocOepeKeHNsl, MUHIMH3AINH BO3ICUCTBUS HA OKPYKAIOIIYIO CPey
(IIK- 2);

- TOTOBHOCTBIO  OOOCHOBBIBAaTH  KOHKPETHBIE TEXHUYECKHE pEIICHUs Tpu
pa3paboTKe TEXHOJOIMYECKUX IMPOIIECCOB; BHIOMpPATh TEXHUYECKHE CPEACTBA M TEXHOJIOTHH,
HaIpaBJE€HHbIE HA MUHUMU3ALMIO AaHTPOIOIC€HHOTO BO3JACHCTBUS HAa OKPYXKAIOIIYI0 Cpeay

(IIK-5);
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- CMOCOOHOCTBIO ITUIAHUPOBATh 3KCIIEPUMEHTAIBHBIE HCCIEAOBAHMS, I0JIy4aTh,
o0OpabaTbIBaTh U aHATHU3UPOBATh MoJydeHHbIe pe3ynbTatsl (ITK-15).

3uams:

- METOJIbl OYUCTKM CTOYHBIX BOJ ¥ Ta30BO3AYIIHBIX BHIOPOCOB, MepepaboTKu
TBEPJBIX TMPOMBINUICHHBIX OTXOJOB, METOJbl aHAIU3a TEXHOJOTHYECKUX MapaMeTpoB H
MOJIyUYEHHBIX LIEJEBBIX MPOIYKTOB, OCBOCHHBIE B MPOIECCE 3aHATUN HA IKCIIEPUMEHTAIBHBIX
MOJIEIISAX;

- TEOPETUYECKHE OCHOBBI OCBOCHHBIX B MPOILIECCE 3aHATUNA TEXHOJIOTHMUYECKUX
IPOIIECCOB U AHATTUTHYECKUX METOMHUK.

Ymemy:

- OpraHM30BaTh M OCYILECTBUTH SKCIICPUMEHT;

- MOJIYYUTh PACUETHBIE TAPAMETPhI MO HIKCIIEPUMEHTAIbLHBIM JaHHBIM;

- cienath BBIBOJ 00 3G (EKTHBHOCTH IMpollecca U OLEHUTh BIUSHUE Ha HEe
pa3anyYHbIX (AaKTOPOB.

Braoemy:

- HABBIKAMHU OJKCIEPUMEHTAIbHON paboThl M METOJaMH pacyera IapaMeTpoB
nporecca u ero 3 (HeKTHBHOCTH.

3 Kpatkoe cogep:kanue TUCHUILINHBI

JluciumuinHa BKITIOYaeT B ce0sl TabopaTopHbIe pabOoTHI:

- 10 KOHTPOJIIO M OYHCTKE ra30BbIX BEIOPOCOB;

- [0 OYHMCTKE CTOYHBIX BOA (HA TPHUMEpPEe MOMAETBHBIX PACTBOPOB) C
UCIIONIb30BAHUEM  PEareHTHbIX, aJCOPOLIMOHHBIX, HOHOOOMEHHBIX, 3JIEKTPOXUMHUYECKHX,
MEXaHUYECKUX U JIPYTHX METOJIOB OUHCTKH;

- 0 nepepadoTKe MPOMBIIIIEHHBIX OTXO/IOB.

Kaxnas pabora BkIrodaeT 3 paszjierna: aHAIMTUYECKYIO YacTh, TEXHOJOTHYECKYIO
YacTh U BBHIMOJIHEHEHNE UHANBUAYAILHOTO 3aJaHMUS.

Pasnmen 1. AnanmuTmueckas 4yacTb pa0OTHI TMpenHa3HadyeHa Uit OTPAOOTKH METOJIOB
aHaJM3a COOTBETCTBYIOIIUX TE€XHOJOTHYECKUX CpeJ]l /WM MOJYYEHHBIX MPOJYKTOB, BKIKOYAET
IPUTOTOBIICHHE KAIIMOPOBOYHBIX PACTBOPOB, NOJYYECHUE U pacyeT KaTMOPOBOYHOTO YPaBHEHHS,
onpeneneHue (PpU3MKO-XMMUYECKUX XapaKTEPUCTUK ChIPbS W/WIM TOJYYEHHBIX IPOIYKTOB
OcBamBarTCs CIEIYIOINE METOABI aHATTN3a: CIEKTPOPOTOMETPUUYECKHE, XpoMaTorpaduyeckue,
HOTEHIIMOMETPUYECKUE U JAPYTHE.

Paznen 2. TexHonoruyeckas 4acTb paOOThbl BKJIIOYAET HMPUTOTOBICHHE HEOOXOIUMBIX
pPacTBOPOB W/WJIM MaTepHaloB; O3HAKOMJIEHHE M TOJTrOTOBKY K paldoTe 3KCIepHUMEHTaIbHOU
YCTAHOBKH; MTPOBEICHUE SKCIIEPUMEHTA; OTOOP TEKYIIMX M KOHEYHBIX MPO0, UX aHAIIN3; pacdeT
napaMeTpoB TIpolecca C HCIOJb30BAaHUEM IOIYYEHHBIX HKCIEPUMEHTAIbHBIX JIaHHBIX;
NOCTpOEHHE TpaduyecKuX 3aBUCHUMOCTEH (eciu HeoOXOIMMO); pacueT IapaMeTpoB,
XapakTepu3yromux 3¢ (HeKTHBHOCTH Mpoliecca.

Paznen 3. BrimonHeHue uHAMBHAyadbHOTO 3agaHus. [lo okoHuyanuu jabopaTopHOI
paboThl  OOydaroLIWiicss MONydaeT HMHIUMBUAYaJbHOE 3aJaHHe, Halpumep, pacuet
(TPOTHO3MPOBAHNE) PEATLHOTO TPOIECCa C MCITOJIb30BAaHUE TOTYYEHHBIX AKCIIEPUMEHTAIBHBIX
WIN 3aJIaHHBIX TPerojaBaTesieM JaHHbIX, pacyeT MaTepUalbHOTO OajlaHca, MOCTPOCHHUE MPHH-
[UATTAATTEHON OJIOK-CXEMBI MpoIiecca.

4 O0beM yueOHOH TUCHUIINHBI

. B 3aueTHEBIX B akanem.
Bunsl yueOHoI paboThI
eIMHHIIAX Jacax
O0mas TpyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 108
KonrakTHas padora (KP): 0,45 16,2
Jlaboparopusbie 3austus (J1a0) 0,45 16
CamocrositenbHas padora (CP) 2,44 88
Buj KoHTpoIs: 3a4eT / IK3aMeH 0,11 3auer (3,8)
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N B 3auetHbIx B acTponom.
Bupl yueOHOM paboTh
eIMHUIIAX gacax
O0mas TpyA0eMKOCTh JMCIHHILJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonraktHas padora (KP): 0,45 12,15
Jlaboparopusbie 3austus (J1a0) 0,45 12
CamocrositesbHas padora (CP) 2,44 66
Buja koHTpoJIsi: 3a4eT / IK3aMeH 011 3auyert
’ (2,85)

AHHOTanuA padoyeil NpOrpaMmbl IHCUUIIMHBI
«MeTobl 0OYUCTKH CTOYHBIX BO/J U ra30BO3AyIIHBIX BbIONpocoB» (b.1.B. JIB. 12.02)

1 Henap AMCUMIUIMHBI - 3aKpeIJICHHE M MPAKTHMYECKOE MPUMEHEHUE TEOPETUUYECKHX
3HAHMA O TEXHOJOTHSX OYHCTKH CTOYHBIX BOJ W Ta30BO3AYIIHBIX BBIOPOCOB, IMOJIYYCHHBIX
00y4JarIUMHUCS MIPH OCBOCHUH AUCUUIUINH «[IpOMBIIITIEeHHAs 9KOIOTHS OCHOBHBIX XUMHUYECKUX
Npou3BOACTB» U «TexXHUKa 3alllUTHl  OKPYKAIOMICH Ccpeabl», IMOJydyeHHE HaBBIKOB
9KCIIEPUMEHTANILHOM paboThl U pacyeTa mapameTpoB mpoiiecca, ero 3pPexKTUBHOCTH.

2 B pe3yabTare M3yuyeHHs AUCHUILUIMHBI 00y4YalomMiicsi MO mporpamMme 0akajas-
pHuaTa J0JI2KeH:

Obaaoams crnenyromumu npodeccruonanbabiMu (ITK) koMeTeHIusIMU:

- CIOCOOHOCTBIO YU4aCTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTUYECKUX MPOIIECCOB
C TIO3UIIMM PHEPTO- U PECypcocOepereHnss, MUHUMHU3ALIUKA BO3ACHCTBUS Ha OKPYKAIOIIYIO CPEIy
(IIK- 2);

- TOTOBHOCTBIO  OOOCHOBBIBATH ~ KOHKPETHBIE TEXHUYECKHE PEIICHHS TP
pa3paboTKe TEXHOJOTMYECKUX IMPOIECCOB; BHIOMpATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH,
HaIpaBJIE€HHbIE HA MHWHHUMH3ALMIO AHTPOTIOTEHHOTO BO3JIEUCTBHUS Ha OKPYXKAIOIIYIO Cpeay
(IIK-5);

- CIIOCOOHOCTBIO TUTAHUPOBATH HKCIIEPUMEHTANIBHBIE HCCIEOBaHUs, IOJIy4aTh,
00pabaThIBaTh U aHATU3UPOBATH MOJTy4deHHbIE pe3ynbraThl (I[1K-15).

3nams:

- METO/Ibl OYMCTKH CTOYHBIX BOJI U T'a30BO3YIIHBIX BHIOPOCOB M METOJIbI aHATU3a
TEXHOJIOTMYECKUX I1apaMeTpPOB, OCBOEHHBIE B IMIPOLIECCE 3aHATUN Ha HSKCIEPUMEHTAIbHBIX
MOJICIISX;

- TEOPETUYECKUE OCHOBBI OCBOEHHBIX B IIPOLIECCE 3aHATUM TEXHOJIOTHYECKUX
MPOIIECCOB U AaHATTMTUYECKUX METO/IHK.

Ymemy:

- OpraHM30BaTh U OCYIIECTBUTH SKCIICPUMEHT;

- MOJIYYUTh PACUETHBIE MapaAMETPhI MO SKCIEPUMEHTAIbHBIM JaHHBIM;

- caenatb BbIBOA 00 »(h(EeKTHBHOCTH Tpollecca M OIEHWUTh BIUSHUE HA HEe
pa3IuuHbIX (PaKTOPOB.

Braoems:

- HABBIKAMHU DJKCIEPUMEHTAIBHONH paboThl M METOJaMH pacueTa MapaMeTpoB
nporiecca u ero 3pPEeKTUBHOCTH.

3 Kpatkoe coaep:kaHue TUCHUTLITUHBI

JucnuriuHa BKIIIOYaeT B ce0s 1abopaTopHbIe pabOTHI:

- 0 KOHTPOJIIO M OYMCTKE Ta30BbIX BEIOPOCOB;

- M0 OYHCTKE CTOYHBIX BOJ (Ha TIpUMEPE MOJCIBHBIX PAacCTBOPOB) C
UCTIONIb30BAHUEM  PEareHTHBIX, aJCOPOLMOHHBIX, HOHOOOMEHHBIX, DJIEKTPOXUMHUYECKHX,
MEXaHUYECKUX U APYTUX METOJIOB OUHCTKU;

- 0 MepepadOoTKe MPOMBITIIIEHHBIX OTXO/IOB.

Kaxxnas pabora Bkimrouaer 3 paszerna: aHAIMTUYECKYIO YacTh, TEXHOJOTMUYECKYIO
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YacTh U BBIMOJHEHEHNE WHIUBUIYAIbHOTO 3a/1aHMUS.

Paznen 1. AwnanuTudeckas 4acTh pabOThl TpeaHa3HAdeHa i OTPabOTKH METOJIOB
aHAJIM3a COOTBETCTBYIONIUX TEXHOJOTUYCCKUX CPEJ W/HWIU MOMYyYEHHBIX MPOAYKTOB, BKIIOUACT
MIPUTOTOBJICHUE KATHMOPOBOYHBIX PACTBOPOB, IMOJYYEHUE B PacuyeT KaJuOPOBOYHOTO ypaBHEHHUS,
ompezeneHue (UINKO-XUMHUYECKUX XaPAKTEPUCTUK CHIPbS W/WIU TIOJYYCHHBIX IPOJYKTOB
OcBanBarOTCs CIENYIONMIUE METOJIBI aHAIN3a: CIEKTPOPOTOMETPUUECKHE, XpoMaTorpapudecKue,
MOTEHIIUOMETPUUECKHE U JIPYTHE.

Paznen 2. TexHosmornyeckas 4acTb PabOThl BKJIIOYAET MPUTOTOBJIICHHE HEOOXOIMMBIX
pacTBOPOB W/WIM MAaTEpPHAIIOB; O3HAKOMIIEHHWE M TMOJATOTOBKY K paboTe 3KCIEepPHUMEHTaIbHOU
YCTaHOBKH; MPOBEACHUE IKCIIEPUMEHTA; OTOOP TEKYIIUX U KOHEYHBIX MPOO, UX aHAJIM3; pacyeT
napamMeTpoB IIpoliecca C UCIOJIb30BAHUEM TIOJIYYEHHBIX OSKCHEPUMEHTAIbHBIX JIAHHBIX;
MOCTpOEHHE TpapUUYECKUX 3aBUCUMOCTEH (ecii  HEOOXOAMMO); pacyeT mapaMeTpoB,
XapakTepu3yromux 3¢ (HeKTHBHOCTH MpoIiecca.

Paznen 3. BeimojHeHHWe WHAWBHIAYAIBHOrO 3anaHusA. [lo okoHYaHMm jabopaTOpHON
paboTel  OOydaromIMiics TOJydaeT WHAWBUIyaJbHOE 3aJaHue, Hampumep, pacyer
(mporHO3UpPOBaHKE) PEANLHOTO IMPOLIecca C UCIOJIb30BAHUE MOTYYCHHBIX HKCIIEPUMEHTAIbHBIX
WJIM 3a/IaHHBIX TIPENojiaBaTelieM JaHHBIX, pacyeT MaTepUaIbHOro OanaHca, MOCTPOCHUE MPHH-
[UTTHATIEHON OJIOK-CXEMBI IpoIlecca.

4 O0bemM yueOHOH THCHHMIIINHBI

o B 3aueTHBIX B akanem.
Bunet yueGHoI paboThl
CIMHULIAX Jacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4e0OHOMY IIAHY 3,0 108
KounraktHas padora (KP): 0,45 16,2
Jlaboparopusie 3ausatus (J1a0) 0,45 16
CamocrositesibHas padora (CP) 2,44 88
Buja kouTpoJisi: 3a4eT / IK3aMeH 3auer
0,11
(3.8)
o B 3auetHbIX B actponom.
Bunel yue6HoI paboTh
€IMHULIAX qgacax
Oo0mas TpPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY TJIAHY 3,0 81
KonrakTHas padora (KP): 0,45 12,15
JlaboparopHsie 3ausTus (J1ao) 0,45 12
CamocrositenbHas padora (CP) 2,44 66
Buja koHTpoOJISi: 3a4eT / IK3aMeH 0,11 3auer (2,85)

IIpakTukn

AHHOTaUuUs padoyeil NporpaMMbl y4eOHON NPAKTUKU: MPAKTUKH 110 MOJYYEHH IO
NePBUYHBIX MpodeccHOHANBHBIX yMeHmii 1 HaBbIKOB (B2.B.01(Y))

1 Heap y4eOHON NPAKTUKHU - TOJy4YEHHE CTYAEHTaMHM OOIIMX IMpeAcTaBIeHHH 00
AQHTPONIOTEHHOW Harpy3Ke Ha OKPY>KaOIYI0 CPEly CO CTOPOHBI IIPOMBILIUIEHHOTO TPOU3BOICTBA
(IpUMEHUTENBHO K NPEeIIpUSITUSIM XUMHUYECKOro, He(TEeXMMHUYECKOTr0, 3HEPreTUYEecKOro
KOMILJIEKCA), a TaKXe MOJIy4YeHUE MEPBUYHBIX MPOPECCHOHATIBHBIX YMEHUIH M HaBBIKOB IyTEM
CaMOCTOSITENILHOTO BBIIOJIHEHHUS 33]1a4, TOCTABJIEHHBIX MPOrpaMMON MPaKTHKH.

2 B pe3yabTaTe NpoXo:KaeHUs] Y4eOHO! NMPaKTHKH 00ydarouuiicsi Mo nporpaMmme
0akaJjlaBpUaTa J10JIKeH:

Obradoams credyrouumu KOMnemeHyusmu.:

- CIOCOOHOCTBIO YYacTBOBATh B COBEPILIEHCTBOBAHUM TEXHOJOIMUECKUX IPOLIECCOB C
MO3HLIMN PHEPro- U pecypcocOepekeH s, MUHUMH3AlMK BO3ICHCTBHS Ha OKPYXKAIOIIYIO CPELy
(IIK-2);
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- TOTOBHOCTBIO  OOOCHOBBIBAaTh  KOHKPETHBIE TEXHHYECKHE PELICHHS IpH
pa3paboTKe TEXHOJIOTMYECKUX IPOILIECCOB; BbIOMpATh TEXHHUYECKHE CPEICTBA M TEXHOJIOTHH,
HaNpaBJIeHHbIE HA MHUHMMHU3ALMUIO AHTPONOTCHHOTO BO3JCHCTBUS Ha OKPYKAIOLIYIO CPEIy
(IIK-5);

-TOTOBHOCTBIO ~ HM3y4aTh  HAayYHO-TEXHUYECKYI0  HH(POpPMAIMIO,  AHAIU3HPOBATH
OTEYECTBEHHBIN M 3apyOEKHBIN OIBIT 110 TeMaTuke ucciaenoBanuii (ITK-13).

3uams:

- JKOJIOTMYECKHE TpoOJieMbl W MYTH HMX pELIEHHUS, HalpaBlCHHbIE Ha
MUHHMH3ALUIO aHTPONOICHHOTO BO3JCHCTBUS Ha OKPYXAOIIyl0 cpeny (Ha mpumepe
KOHKPETHOT'O MPEPUITHS).

Ymems:

- BBISIBJISITh ~MCTOYHUKU ~ 3arps3HEHUS  OKpYXKalolled cpeibl  KOHKPETHOTrO
TPEITPHUSTHSL.

Braoemy:

- KOMIUIEKCOM TI€pPBOHAYAIBHBIX 3HAHUH M MPEJCTAaBICHUHA 00 OpraHu3alluH
9KOJIOTHYECKOr0 KOHTPOJII Ha MPOMBINUICHHBIX MPEANPUATHIX U MeTojgax OopbObl ¢
3arpsi3HEHUEM OKPY’KaIOILEH CPebl;

HABbIKAMU W3JI0’KEHUS IMOJIYYCHHBIX 3HAHWM B BUJAE OTYETA O MPOXOXKIACHUU MPAKTUKHU,
ONHUCAHMSI MCXOAHBIX MAaTEePHAaJOB, TEXHOJOTHYECKOW CXEMbI OTAEIBHOTO TPOM3BOJICTBA,
U3TIOKEHUIO MEPOIPUITHI MO KOHTPOJIO 3a BhIOpocaMu, cOpocaMu U TBEPIABIMU OTXOJaMU
TIPEITPHUSTHSL.

3 Kparkoe coaep:kanue y4eOHOH NPAKTUKH

VY4deOHas MpakTUKa BKIIOYACT: MOCEIIEHUE ACHCTBYIONMX MPEANPHITHNH XUMHUYECKOTO,
HEe(PTEXMMHUUYECKOTO WM OSHEpPreTuyeckoro mpoduis; O3HAKOMIIEHHE C OpraHu3aiuen
NPOM3BOJICTBA, TEXHOJOTHYECKHMMHU IMPOIECCaMd MW X ammaparypHsIM  O0(QOpMIICHHEM,
O3HAKOMJICHHE C OCHOBHBIMH cIioco0amu M o0opynoBaHueM Uil OOpbOBI C 3arpsi3HEHUEM
OKpY)KalomIed Cpeapl; O3HAKOMJICHHE C TMEPCHEKTUBHBIMH pPEHICHHSMH TI0 DHEpPro- H
pecypcocOepeXeHNI0 Ha TPOM3BOJCTBE; IOCEIIEHUE HAy4HbIX JlabopaTopuil Kadeapsl H
3HAKOMCTBO C OpraHM3aleil paboThl B UCCIIEIOBATENbCKOM 1a00paTOpuu; MOATOTOBKY OTYETA O
MPOXOXKIACHUN TTPAKTHKHU.

KoHkpeTrHoe copepikaHHe  MPAKTHKH ONPEACISIETCS C YYeTOM BO3MOXKHOCTEH U
MHTEPECOB Kadeapbl, OpPraHU3yIOIIeH MPaKTUKY, U TPUHUMAIOIIEH OpraHU3aIiH.

4 O0beM npakTHKH (0YHASA ¥ 32049HAsA GopMBbI 00yUeHH)

B
. B akamem.
Bunaer yue6HOM paboThI 3a4€THBIX
yacax
eIMHUIIAX
O0mas TpPyA0EMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IIAHY 3,0 108
Konrakthas pa6ora (KP): - -
CamocrositeabHas padora (CP): 3,0 108
WuauBuyanbHOE 3a/1aHKe 15 54
CaMOCTOSITETbHOE OCBOCHUE 3HAHUMN, YMEHUM U HABBIKOB 110 15 54
nporpaMMe MpaKkTHKU
3ayeT ¢
Buj koHTpoOsIsA: 3a4eT / IK3aMeH .
OLIEHKOii
B
. B actponom.
Buzsl yaeOHOM paboThI 3aUETHBIX
qacax
eIMHUIIAX
O0mas TPyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTakTHas padora (KP): - -
CamocrosiTeabHas padora (CP): 3,0 81
NunuBuayanpHOE 3a/1aHKE 15 40,5
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CamocTosiTeTbHOE OCBOCHHE 3HAaHUH, YMEHHUI U HaBBIKOB T10 15 40,5
nporpaMMe MPaKTUKH

3a4vyeT €

Bug KOHTPOJIsA: 3a4€T / 3x3aMeH o
OICHKOU

AHHOTanus padoyeil MPOrpaMMbl NMPOU3BOJACTBEHHOI NMPAKTUKH: NPAKTUKH M0
MOJIy4eHHUI0 PO ecCHOHAIBbHBIX YMEHUH U ONbITA MPO(ecCHOHAIBLHOM 1eATeIbHOCTH
(52.B.02(IT))

1 Ieabr DpakTHKU - TOJy4yeHHE MNPOPECCHOHAIBHBIX yMEHHUH U  OIbITa
po(heCCHOHANLHOM JIEATEIIBHOCTH IIyTEM CaMOCTOSITEIbHOTO TBOPYECKOTO BBHITIOJTHEHUS 3a/1a4,
MIOCTaBJIEHHBIX IPOrpaMMOMl MPAKTUKH; MPAKTUYECKOE H3YYEHUE TEXHOJOTMYECKHX LHUKIIOB
MPOU3BOJICTBA XUMUYECKOTO, HEPTEXUMUIECKOTO MIIM SHEPTeTUYECKOro Mpo(uiis U BUIOB €ro
BO3/ICHICTBUS HA OKPYXKAIOUIYIO cpeay; popMupoBaHUE y 00y4YarOUIerocsi HaBHIKOB OpraHU3alul
TEXHOJIOTMYECKOT0 TMpollecca C yY4eTOM TpeOOBaHHWS MHUHHMH3AIUU  AHTPOIOTEHHOTO
BO3JICHCTBHS Ha OKPYXKAIOLIYIO CpENy.

2 B pe3yabTaTe NPOXOXKIEHUS] NPAKTUKH O0yYaWIIWiicsi 1O Mporpamme
0akajiaBpUaTa J0JIKeH:

Obnadams credyrouumu KOMIRemeHyusmu.:

- CIOCOOHOCTh OCYIIECTBIISITH TEXHOJOTHMUECKUNA TIPOIECC B COOTBETCTBUHU C
pEerIaMeHTOM W HMCIOJIb30BaTh TEXHUUYECKHE CPEACTBA JJIsi U3MEPEHUs] OCHOBHBIX MapameTpoOB
TEXHOJIOTUYIECKOT0 TPOIecca, CBOUCTB ChIpbst U npoaykimu (ITK-1);

- CIIOCOOHOCTH y4aCTBOBATh B COBEPIICHCTBOBAHUU TEXHOJIOTHYECKHUX MPOIECCOB C
MO3UIUI PHEPTO- U pecypcocOepeKeHusl, MUHUMH3AIUN BO3ACHCTBUS Ha OKPYKAIOIIYIO CPEay
(IIK-2);

- CIIOCOOHOCTh  HCIIOJIB30BATh COBPEMEHHBbIE HH(POPMAIIMOHHBIE TEXHOJOTHH,
POBOANTH 00pabOTKY MH(MOPMAIIMK C MCIIOIB30BAHUEM MPHKIIATHBIX IMPOTpaMM U 0a3 JTaHHBIX
JUISL pacueTa TEXHOJOTHYECKUX MapaMeTpoB 00OPYAOBAHHUS W MOHUTOPHMHTA MPUPOIHBIX CpEl
(IIK-3);

- TOTOBHOCTh OOOCHOBBIBATH KOHKPETHBIE TEXHHUECKUE PEIICHUsI MpH pazpaboTke
TEXHOJIOTHYECKHUX IMPOIIECCOB; BHIOMPATh TEXHUUECKHE CPEJCTBA U TEXHOJOTHH, HAPABIICHHbBIE
Ha MUHUMH3AIIAIO aHTPOIIOTEHHOTO BO3ICHCTBUS Ha okpyskaromyto cpeny (ITK-5);

- CIIOCOOHOCTh  CJIENTH 32 BBINOJTHEHUEM TMPABUI TEXHUKH O€30MacCHOCTH,
MPOU3BOJICTBEHHOW CaHUTapUM, TMOXKApHOW OE30MacHOCTH W HOPM OXpaHbl Tpyda Ha
npeanpustusx (ITK-6);

- TOTOBHOCTh OCBamMBaTh U JKCIUTyaTHPOBaTh HOBOE 00OpYIOBaHUE, MPUHUMATH
y4acTHe B HaJKUBAHWUU, TEXHUYECKUX OCMOTPAaX, TEKYIIUX PEMOHTaX, MPOBEPKE TEXHUUECKOTO
COCTOSTHHSI 000pymoBaHus 1 iporpaMMHubIX cpeacts (ITK-7);

- TOTOBHOCTh HM3ydaTh HAyYHO-TEXHHUYECKYI0O HWH(OOpPMAIMIO, aHAIU3UPOBATH
OTEYECTBEHHBIH U 3apyOeKHBIH OMBIT O TeMaTHke uccnenoBanuii (I1K-13).

B pe3ynpTaTe 0CBOCHHS AUCIUIUITMHBI 00 YJIarOIITHICS JOIKEH

3namu:

- TEXHOJIOTMYECKHWE TPOLECcChl U OCHOBHOE TEXHOJOrH4eckoe 000pyAoBaHUE,
HCIIOJIb3YEMOE Ha MPEAIPUATUY;

- OCHOBHBIC MPHUHITUIIBI, METOABI U (POPMBI KOHTPOJISI TEXHOJIOTHYECKOTO TpoIiecca 1
KauecTBa MPOAYKIIHH;

- OCHOBHBIE HOPMATHBHBIE JOKYMEHTHI TI0 OXpaHE OKpYXKAlomeHh Cpeasl IS
KOHKPETHOT'O MPOU3BO/ICTBA;

- TpaBUJia TEXHUKU OE30MAaCHOCTH M MPOU3BOJICTBEHHONW CAHUTAPHUH;

- BHJBI M HCTOYHUKH 00pa30BaHUs OTXOJIOB MPOU3BOJICTBA;

- MeTOABl 00E3BPEKUBAHUS Ta3000pa3HBIX, KUIAKUX W TBEPIBIX OTXOJIOB OCHOBHBIX
XUMUYECKHUX MTPOU3BOACTB U PEKYNEPALUU UX IIEHHBIX KOMIIOHEHTOB.

Ymems:
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- HCIIONIb30BaTh TEXHUYECKHE CpPEICTBAa Ui HW3MEPEHUS OCHOBHBIX MapaMETpPOB
TEXHOJIOTUYECKOT0 MPOoLecca U KOHTPOJIA 3a 3arpsi3HEHHEM OKPYIKaloIlel Cpeabl;

- aHaIM3MPOBATh TEXHUYECKYIO JOKYMEHTAIMIO, BBISBIIATH HUCTOYHHMKH 3arps3HEHUS
OKpy’Karolled  cpenbl, PpeaJn30BbIBaTh  TpeOOBaHMS  HOPMATUBHOM  3KOJIOIMYECKOMH
JOKYMEHTAIUH.

Bnademy:

- MeromamMH oOpameHuss ¢ BbeIOpocamu, cOpocamMu W TBEPABIMH  OTXOJAMH
HpPENpUsATHS;

MPECTABICHUAMHU 00 SKOJIOT0-3KOHOMUYECKOH 3((EeKTUBHOCTH MPHPOIOOXPAHHBIX Me-
POIPUATUI IPUMEHUTENBHO K KOHKPETHOMY IIPEAIPUSATHIO.

3 KpaTkoe coaepxkanne NPAKTHKH

IIpon3BosacTBEHasl MPAKTUKA COCTOMT M3 JBYX 3TAllOB: O3HAKOMIIEHHE C TEXHOJOrMeH
NPOM3BOJICTBA; IPAKTHMYECKOE OCBOCHHME METOJOB 3alIUThl OKpPYKAIOIIeW Cpeabl Ha
npeanpustTid. IlpakTudeckoe OCBOEHME METOJOB 3alllUThl  OKPY)KAIOLIeW cpeabl Ha
OPEINpUSATAN  BKIIOYAeT:  M3yYeHHE  [apaMeTpoB  TEXHOJIOTMYECKOTO  Ipolecca,
IPEIYCMOTPEHHBIX B perjiaMeHTe, W METOAOB €ro KOHTpPOJIA; TpeOOBaHUS HOPMATUBHOU
JOKYMEHTAIUN K COCTaBy M 00beMy cOpPOCOB, BBIOPOCOB M OTXOJIOB; OMHCAHUE HCIIOIB3yEMOTO
Ha TMpeNIpUATHH 000pyIOBaHUSA JJI OCYLIECTBICHHMS IMPUPOJO3ALIUTHBIX MEPOIPHUSITUI;
JeMCTBUSL 00CITY)KUBAIOIIETO NIEPCOHANA IPY YPE3BbIYAHBIX CUTYAIIHsX.

IIpakTuka mnpeaycMaTpuBaeT 3aKpeIUIeHHE TEOPETUYECKMX 3HAHUM, MOJYYEHHBIX
00y4arouMucs IpyU U3YYEHUU TPOrpaMMbl OakajaBpHara.

4 O0beM NpakTHKU (04YHAS ¥ 3204Hasi GopMbl 00yUeHUsI)

B
o B akagem.
Bunsr yue6HoI paboThI 3a4ETHBIX
qacax
eINHULIAX
O0mas TPyA0EMKOCTh JMCIHHIIIHHBI 10 Y4eOHOMY IIAHY 3,0 108
KonTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 3,0 108
NunuBunyanpHOE 3a/1aHKe 15 54
CamocTrosiTeIbHOE OCBOCHHUE 3HAaHUM, YMEHUI U HaBBIKOB 110 15 54
porpaMMe TPaKTHKU
3a4erT C
Buja konTposi: 3a4er / 3Kk3aMeH .
OLICHKOI1
B
. B actponom.
Bunpr yue6HOM paboThl 3a4ETHEIX
gacax
eIMHULIaX
Oo6mas TPyA0eMKOCTh TUCIHHIJIMHBI 10 Y4e0HOMY IJIAHY 3,0 81
Konrakthas pa6ora (KP): - -
CamocrositeabHas padora (CP): 3,0 81
WuauBuyanbHOE 3a/1aHKe 1,5 40,5
CaMOCTOSITENTbHOE OCBOCHUE 3HAHUMN, YMEHUI W HABBIKOB 110 15 40,5
nporpaMMe MPaKTUKH
3a4er ¢
Buj koHTpoOsIsA: 3a4eT / IK3aMeH .
OLICHKOI1

AHHOTanus padoyeii MPporpaMMbl NPOU3BOJICTBEHHOI MPAKTUKH: HAYYHO-
ucciaenoBarebckoii padorsl (52.B.03(H))

1 Ilean Hay4YHO-WCCI€I0BATENLCKOH pPadoThl  — (GOpPMHpPOBAHHE HEOOXOIUMBIX
KOMITETEHIIMI /T OCYIIECTBICHHS HAyYHO-UCCIIEI0BATEIbCKON AEITEIHBHOCTH 10 HAPaBICHUIO
noaroroBku 18.03.02 DHepro- u pecypcocOeperaroniie mporecchl B XUMHUECKON TEXHOIOTHH,
He(pTeXUMHUH U OMOTEXHOJIOTHH.
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2 B pe3yJabTare BBINOJIHEHUS] HAYYHO-MCCIEI0BATEIbCKONH PadoThl 00y4Yarommiicst
1o nNporpamMMe 0aKaJlaBpuaTa J10/I2KeH:

Obnaoames KOMIETCHIIUSIMH

- TOTOBHOCTBIO U3ydaTh HAay4YHO-TEXHHUYECKYI0 HWH(OpMALMIO, aHATU3UPOBATH
OTEYECTBEHHBIN M 3apyOCIKHBIN OIBIT 110 TeMaTuke uccienopanuii (I1K-13);

- CIIOCOOHOCTBIO MPUMEHSITh COBpPEMEHHBIE METO/IbI WCCJIETOBAHMUSI
TEXHOJIOTUYECKUX TPOLIECCOB U MPUPOAHBIX CPEl, UCHOJIB30BaTh KOMIBIOTEPHBIE CPEICTBA B
HayJYHOHCCIeI0BaTeabckoi padore (ITK-14);

- CMOCOOHOCTBIO ITUIAHUPOBATh 3KCIIEPUMEHTAIBHBIC HWCCIIEAOBAHUS, I0JIy4aTh,
obOpabaTbIBaTh U aHAJTU3UPOBATh MMOJydYeHHbIE pe3yiabTatThl (ITK-15);

- CIOCOOHOCTBIO MOJEIMPOBATh JHEPro- U pecypcocOeperaronme Mporecchl B
XUMHYECKON TeXHOJI0ruu, Heprexumuu u ornotexuoaorun (ITK-16).

Iloocomosums u npeocmasumsv K 3auume HaAyIHO-HCCIENOBATENbCKYIO padory (HUP),
BBIMIOJTHEHHYI0O Ha COBPEMEHHOM YPOBHE DPa3BUTHUS HAyKHM M TEXHUKU M COOTBETCTBYIOUIYIO
BHIOPAaHHOMY HAIpaBJICHUIO MMOATOTOBKH U MporpaMMe oOydeHus. B mpencraBieHHOHN K 3ammTe
HUP pomKkHBI MOMY4YUTHh pa3BUTHE 3HAHUS M HABBIKM, IOJTYYEHHBIE OOYYArOMIMMCS MPH
OCBOCHHMH TIPOTpPaMMBI OakajaBpuaTa, B TOM YHCJE MPHU M3YyYCHHUU CICHUATBHBIX TUCIUTUINH.
[IpencraBnennas x 3amute HUP nomkna comepkarb OCHOBHBIE TEOPETUYECKHE MOJOKEHUS,
AKCIIEPUMEHTAIBHBIE PE3YIIBTATHI, TPAKTUIECKUE TOCTHKEHHS U BBIBOJIBI U3 PaOOTHI.

3 KpaTkoe coaep:kaHue HaAy4YHO-UCCJIEA0BATEIbCKOI PadoThI:

[TocTtaHoBKa menu W ompeneneHue 3amad uccienoBanus. ONEHKa aKTYaJIbHOCTH TEMbI
Hay4yHOU pabotel. [lnanupoBanue HaydHoit paboTsl. CocTaBiIeHHE aHATUTUYECKOTO0 0030pa 1o
TeMe HccieoBaHus. BEIOOp METOI0B MCCIIEIOBAHUS TSI PEIICHHsI KOHKPETHBIX HAYYHBIX 3a/1a4.
[IpoBeneHNEe COOTBETCTBYIOLIUX SKCIIEPUMEHTOB M PACUETOB IS TMOJYYEHHUS MPAKTHUECKHX
pe3yabTaTOB; aHAIU3, WHTEpHpeTanus W O0O0O0IIeHHE pe3yJbTaToB HCCIEHOBaHUS; (opMy-
JUPOBKA BBIBOJOB; HaMKMCaHWE HaydHOro oTuéTa. [lonroroBka HaydHOTo JOKJIaga U Mpe3eHTa-
107078

4 O0beM HAYYHO-HCCICA0BATEIBCKOM padoThI

o B 3aueTHBIX B akanem.
Bugpsl yaeOHOM paboThI
SIMHUTIAX gacax
Oo0mas TPyA0eMKOCTh TUCIHHUIIJIMHBI 10 Y4e0HOMY MJIAHY 3,0 108
Konrakthas pa6ora (KP): 0,61 22
KonrtakTHas paboTa ¢ npenojaBareneM 0,61 22
CamocrositeabHas padora (CP): 2,39 86
CamocTrosiTeIbHOE OCBOCHHUE 3HAaHUM, YMEHUI U HaBBIKOB 110 2,39 86
nporpamme HUP
3a4er ¢
Buja konTpoJsi: 3a4er / Ik3aMeH .
OIEHKOM
N B 3auetHbIX B actponom.
Bunael yue6HOM paboThI P
eIMHULIAX qacax
O0mas TpyA0EMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonrTaktHas padora (KP): 0,61 16,5
KonTakTHas paboTa ¢ mpernogaBareiem 0,61 16.5
CamocrositesbHas padora (CP): 2,39 64,5
CamocTosiTeTbHOE OCBOCHHUE 3HAHUH, YMEHUI U HaBBIKOB 10 2,39 64,5
nporpamme HUP
3a4er ¢
Buj koHTpoOsIsA: 3a4eT / IK3aMeH .
OIIEHKOH
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AHHOTanus padoueil mporpaMmbl npeaTumiioMHoi npaktuku (52.B.04 (Ix))

1 Heanb npeaIuniaoMHOi NMPAKTHKH — BBITIOJHEHNUE BBITYCKHON KBaTH(UKAITMOHHON
paboTHI.

2 B pe3yabraTre NpOXO:KIeHHUS] NPEeIIUMIUVIOMHOW NPAKTHKHM O0y4YalOIIMICH 10
nporpaMme 0aKajiaBpuaTa J0JKeH:

Obaaoams cleqyOIUMU KOMIETCHIIUSIMHU:

- CIOCOOHOCTBIO OCYILIECTBIIATH TEXHOJOTHYECKUI MPOLECC B COOTBETCTBUHU C
pEerJaMeHTOM M UCIOJIb30BaTh TEXHUYECKUE CPEACTBA JJIi U3MEPEHHs] OCHOBHBIX MapaMeTpoB
TEXHOJOTUYECKOr0 TpoLiecca, CBOUCTB ChIpbst U npoaykimu (I1K-1);

- CIOCOOHOCTBIO YU4aCTBOBATh B COBEPIICHCTBOBAHUN TEXHOJIOTMUECKUX MPOIIECCOB
C TMIO3ULIUH SHEPro- U pecypcocOepereHHss, MUHIMHU3ALUU BO3ICHCTBHS HA OKPYKAIOIIYIO CPEIy
(IIK-2);

- CIOCOOHOCTBIO HCIOJB30BATh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTUH,
POBOAUTH 00pabOTKy MH(OPMALIMK C MCIIONB30BAHUEM IMPUKIIAHBIX NMPOTrpaMM U 0a3 JaHHBIX
JUIS pacdeTa TEXHOJIOTUYECKHUX MapaMeTpOB OOOPYAOBAaHHS W MOHHTOPWHTA MPUPOAHBIX CpEX
(IK-3);

- CIOCOOHOCTBIO ~ WCIIONIB30BaTh ~HOPMAaTHBHBIE JIOKYMEHTBHI TI0  KadecTBY,
CTaHAapTU3aIMU U cepTrduKayu npoaykToB u uzaenuit (IK-4);

- TOTOBHOCTH OOOCHOBBIBATH KOHKPETHBIE TEXHHUYECKUE PEIICHUS MpHU pa3paboTke
TEXHOJIOTHYECKHX MPOIIECCOB; BHIOMPATh TEXHUUECKUE CPEACTBA U TEXHOJIOTUH, HATIpaBICHHbIC
HAa MUHHMH3AIMIO aHTPOITOTEHHOTO BO3ACHCTBHS Ha OKpyxaromryto cpeay (ITK-5);

- CIIOCOOHOCTBIO CIIEIUTh 3a BBHINOJHEHHEM IMPaBWJI TEXHUKH OE30MaCHOCTH,
NPOM3BOJICTBEHHON CaHUTapUM, IMIOKApHOW OE€30MacHOCTH W HOPM OXpaHbl TpyAa Ha
npeanpustusx (ITK-6);

- TOTOBHOCTBIO OCBAaWBAaTh M JIKCIUTyaTHPOBATh HOBOE 00OpYyIOBAaHWE, MPHUHUMATH
y4acTue B HATAKMBAHUU, TEXHUYECKUX OCMOTpaX, TEKYIIUX PEMOHTaX, IPOBEPKE TEXHHUUECKOTO
COCTOSIHHSL 000pyIoBaHus U iporpaMMHBIX cpencts (ITK-7);

- CMOCOOHOCTBIO HCHOJB30BATh 3JEMEHTHl JKOJIOr0-3KOHOMHUYECKOTO aHallu3a B
CO3JIaHUH SHEPro- U pecypcocoeperaromnux TexHomoruii (ITK-8);

- TOTOBHOCTBIO M3y4aTh HAyYHO-TEXHHYECKYI0 HWH(POPMALMIO, aHAJIN3UPOBAThH
OTEYECTBEHHBIH U 3apyOe)KHBII OMBIT 10 TeMaTuke uccienoBanuii (IK-13);

- CIOCOOHOCTBIO MIPUMEHSTh COBpPEMEHHBIE METO/bI UCCIIeI0BaHUS
TEXHOJIOTUYECKUX TPOILIECCOB M MPUPOAHBIX CpPEJ, WCIOJIB30BaTh KOMIBIOTEPHBIE CPEICTBA B
Hay4YHO-Hcciea0Barenbekoit padore (ITK-14);

- CTIIOCOOHOCTBIO TUTAHUPOBATh OKCIIEPHUMEHTAIBHBIE HWCCIICAOBAHUS, II0JIy4aTh,
00pabaTsiBaTh M aHATU3UPOBATH HONy4deHHbIe pe3ynbrarsl ([TK-15);

- CTIIOCOOHOCTBIO MOJIENIMPOBATh JHEPro- W pecypcocOeperaronme Mporecchl B
XMUMHYECKON TEXHOJIOTHH, HepTexuMuu u ouorexuoioruu (IK-16).

3namo:

- OCHOBBI OPTaHU3ALUHU U METOAOJIOTHUIO HAYYHBIX UCCIIETOBaHMIA;

- COBpEMEHHbIEC HayYHbI€ KOHIENINH B 00JIACTH YHEPTO- U pecypcocOepexeHus.

Ymemn:

- paboTaTh C HAyYHBIMH TEKCTaMH, IOJB30BAThCS HAYYHO-CIPABOYHBIM ammapaToM,
0(pOpMIIATH pe3yabTaThl HAYYHBIX UCCIICAOBAHMIA;

- (dopmynIHpoBaTh IETh W 3aa4d HCCIIEOBaHUS, IENaTh BBIBOABI W3 TTOTYYEHHBIX
pe3ysbTaToB;

- WCTIOJIB30BaTh TOJTYYECHHBIC TEOPETHUECKUE 3HAHHUS W TPAKTUYECKUE PE3YIbTAThI IS
IPOEKTHPOBAHUS YHEPTO- U pecypcocOeperaromnx TeXHOJIOTUI Ha IPEANPUATHIX XUMHUECKOTO,
He(pTEeXUMHUUIECKOT0, OMOTEXHOJIOTHIECKOTO U IHEPTETUIECKOTO MTPOQHUIICH.

Bnaoems:

- HaBbIKAMHU CAMOCTOSTEIbHOM HayYHO-HCCIIEI0BATENbCKONW AESITENbHOCTH, padOThl C
UCTOYHHKAMU Hay4YHOW MH(pOpManuu, pedeprupoBaHms HAyYHBIX MyOINKALU;
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- HaBBIKAMU CaMOCTOSITEJILHOTO TOJy4eHUs,, 0OpabOTKH, aHaidM3a M HHTEPIIPETALH
9KCHEPUMEHTAIBHBIX JIMO0 PaCUETHBIX TaHHBIX.

3 Kpartkoe conep:xanue NpeiuIJIOMHON NPAKTUKH

dopMyIupoOBKa paccMaTpUBAEMON IMPUPOJOOXPAHHON MpPOOJIEMBbI, BBIOOp METOABI €€
pemieHus, pa3paboTKa IJlaHa M TMPOBEIACHUEH CCCIEAOBAaHHM, MPOBOAAT HX, 00paboTKa H
oOcyx/ene TOJIY4YeHHBIX JaHHbIbIX. OCHOBHBIE pE3ylbTaThl OQOPMISAIOTCS B  BUJE
IIPAKTUYECKHUX BBIBOJIOB M pekomeHaauui. [IpakTrka MoxkeT ObITh MpOBEAEHA B 1a00paTOpUsIX
Kageapel 1100 MOJPA3IEIEHUSAX OpraHU3alUii, I7Ie BHIIOIHIETCS BBIITYCKHAs padoTa.

[IpenaumuioMHas NpakTHKa BKIIOYAET IMOJArOTOBKY MAaTE€pUAJIOB Ui BBIIOJIHEHUS
BBIITYCKHON KBaTU(PUKALMOHHON pabOTHI.

4 O0beM npeIUIJIOMHOM NPAKTHKH (0YHASA ¥ 32049HasA (JopMbI 00yUeHH)

B
Bunpr yueOHOM paboThl 3ayeTHRIX | B akageMm. yacax
eAUHHULIAX
O0mas TpyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 9,0 324
Konrakthas pa6ora (KP): - -
CamocrositeabHasi padora (CP): 9,0 324
NunuBunyanbpHOE 3a/1aHKe 4.5 162
CamocTosTeIbHOE OCBOCHHUE 3HAaHUM, YMEHHUI U HABBIKOB 110 45 162
porpaMMe IPeIMILIIOMHON TPAKTHKU
Bua xoHTpoJa: 3auer / IK3aMeH 3a4YeT ¢ OIeHKOH
B
. B actponom.
Bunel yue6HOI paboTh 3a4€THBIX
eINHULIaX Hacax
O01as Tpy10eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY IJIAHY 9,0 243
Konrakthas pa6ora (KP): - -
CamocrositeabHas padora (CP): 9,0 243
WHauBuyanbHOE 3a/1aHKE 45 121,5
CamocTosiTeTbHOE OCBOCHHUE 3HAaHUM, YMEHUM U HaBBIKOB 10 45 1215
porpaMMe NpeANILIIOMHON TPAKTUKU
Buja koHTpOJISi: 3a4eT / IK3aMeH 3a4eT C OLlEHKOM

I'ocynapcTBeHHast HTOroBasi aTTecTanus
3ammTa BHINYCKHON KBAJIU(UKALMOHHOI PadoThl, BKJIIOYAs NMOAr0TOBKY K Mpoueaype
3amuThl H npoueaypy 3aumThl (63.5.01)

1 Heab rocy1apcTBeHHOM UTOTOBOM ATTECTALMM — BBISIBIICHUE YPOBHS TEOPETUUYECKON
Y TIPAKTUYECKOM MOATOTOBIEHHOCTH BHITYCKHUKA By3a K BBIIOTHEHHUIO MPO(ECCHOHANBHBIX 3a7a4
¥ COOTBETCTBHS ero nmoArotoBku TpedoBanmsmM @I'OC BO no Hanpasienuto moarotoku 18.03.02
DHepro- u pecypcocOeperarone Mnpouecchl B XUMHUYECKON TEXHOJOTHH, He()TEeXUMHUU U
OMOTEXHOJIOTUHU

2 B pe3yabTare rocyAapcTBeHHOH HMTOrOBOH aTTeCTAMH OO0y4yaloumiicss 10
nporpamMMme 0aKkajJaBpuaTa J0J/KeH 00/1a1aTh CIeAyIIIMMHA KOMIIETEHUUSIMM:

ObwexyrbmypHuiMU:

- CIIOCOOHOCTBIO HCIMOJb30BaTh OCHOBBI (Ppuiocockux 3HaHUU Wi (HopMHUpPOBaHUS
MUpoBo33peHdeckoi mosuimn (OK-1);

- CIOCOOHOCTHIO aHAIM3UPOBATH OCHOBHBIE ATANbl U 3aKOHOMEPHOCTH MCTOPUUYECKOTO
pa3BuTHsI 00IIecTBa 11 PopMUpOBaHUs rpaxkaanckoi nmosuimu (OK-2);

- CIOCOOHOCTBIO MCTOJIb30BaTh OCHOBBI SKOHOMHUUYECKHX 3HAHWUW B PA3IMYHBIX chepax
xusHenestenbHoctu (OK-3);

- CIOCOOHOCTBIO HCIMOJIb30BaTh OCHOBBI MPABOBBIX 3HAHUN B Pa3IUYHBIX cdepax
xu3HenestenbHoctu (OK-4);

- CIOCOOHOCTHIO K KOMMYHHMKAIIUU B YCTHOM M MUCbMEHHOM (hopMax Ha pyCCKOM U MHO-
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CTPAaHHOM SI3bIKaX JUIS PELICHUS 3a]1a4 MEXIUYHOCTHOTO M MEXKYJIHTYPHOTO B3aUMOCHCTBUS
(OK-5);

- CHOCOOHOCTBIO paboTaTh B KOJUIEKTUBE, TOJEPAHTHO BOCHPUHHMATH COIMAJIbHBIC,
ITHUYECKUE, KOH(PECCHOHANBHBIC U KyIbTypHbIe pasnnuus (OK-6);

- CIOCOOHOCTBIO K CaMOOpraHu3almu u camooopaszoBanuto (OK-7);

- CIIOCOOHOCTBIO HCIIOJIB30BaTh METOABI U CpeAcTBa (DU3MUYECKOW KYJIbTYphl JUIS
oOecrieueH s OJHOLIEHHOM colmalbHO# U npodeccnonansHoi nestenaproct (OK-8);

- CHOCOOHOCTBIO MCIIOJIb30BaTh IPUEMBI IIEPBOM MTOMOIIH, METO/IbI 3aILUTHI B YCIOBUAX
upe3BbluaiiHbIX cutyanuii (OK-9).

ObwenpogheccuonanvHvimu.

- CHOCOOHOCTBIO pEIaTh CTaHAAPTHHIC 3aJa4d MPO(ECCHOHANBHOM IEeITEeNbHOCTH Ha
OCHOBE MH(OPMAITMOHHOW U OMOIMOTrpaPUIECcKO KyIbTYphl C TPUMEHEHHEM WH(OPMAIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI U C YYETOM OCHOBHBIX TpeOOBaHMN MH(POPMALMOHHON O6e30-
nacuoctu (OITK-1);

- CIOCOOHOCTHIO HMCHOJIB30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JWCIUILIAH B
npodeCCHOHATIBHON AEATeNbHOCTH, IPUMEHATh METOJIbl MaTEMAaTUYECKOTO aHaIU3a U MOJAEIH-
POBaHMsI, TEOPETUICCKOTO M IKCIIepUMEHTaIbHOTO HccnenoBanus (OITK-2);

- CHOCOOHOCTBIO HCHOJIB30BaTh OCHOBHBIE €CTECTBEHHOHAYUYHbIE 3aKOHBI JUIS
MOHUMaHHSI OKPY’KaIOIIero Mupa u siieHui mpupost (OITK-3).

IIpogheccuonanvnvimu:

- CIIOCOOHOCTBIO OCYIIECTBISATh TEXHOJOTMYECKHH TPOLECC B COOTBETCTBUH C
pErlaMeHTOM U MCII0JIb30BaTh TEXHUYECKUE CPEJCTBA JJIi MU3MEPEHHUsS OCHOBHBIX MapaMeTpoB
TEXHOJIOTUYECKOT0 TpolLiecca, CBOUCTB ChIpbst U npoaykimu (ITK-1);

- CHOCOOHOCTBIO Y4acTBOBATh B COBEPLICHCTBOBAHMU TEXHOJIOTMYECKUX IPOLIECCOB C
MO3HIIUN DHEPTo- U pecypcocOepekeH s, MUHIMH3AIUU BO3ICHCTBHS HAa OKPYKAIOIIYIO CPEIy
(IK- 2);

- CIOCOOHOCTBIO HCHOJB30BATh COBPEMEHHBIE WH(POPMALMOHHBIE TEXHOJOTHH,
IPOBOJIUTH 00pabOTKY MH(pOPMAIMK C UCHOIb30BAHUEM MPUKIIAJAHBIX MPOrpaMM U 0a3 JaHHBIX
JUISL pacdeTa TEXHOJOTWYECKHX IapaMeTpoOB OOOPYAOBaHHS W MOHHTOPWHTA MPUPOIHBIX Cpe
(TK-3);

- CITOCOOHOCTHIO UCTIOIB30BATh HOPMATUBHBIE JIOKYMEHTHI TI0 Ka4eCTBY, CTaHIAPTU3AIIIH
U cepTuduKanun npoaykros u uzaennit (IIK-4);

- TOTOBHOCTHIO OOOCHOBBIBATH KOHKPETHBIE TEXHHYECKHE PEIICHHUsS TPH pa3padoTKe
TEXHOJIOTHYECKUX MPOLIECCOB; BHIOMPATh TEXHUUECKUE CPEJCTBA U TEXHOJIOTUH, HAllpaBJIEeHHbIE
Ha MUHUMH3AIMIO aHTPOIIOIeHHOTO BO3IEHCTBUS Ha OKpyKaroryio cpeay (ITK-5);

- CHOCOOHOCTBIO CIIEIUTh 32 BBINOJHEHHWEM MPaBUI TEXHUKH O€30MacHOCTH,
NIPOM3BOJICTBEHHON CaHUTApUH, IMIOKApHOW OE€30MacHOCTH W HOPM OXpaHbl TpyAa Ha
npeanpustusx (ITK-6);

- TOTOBHOCTHIO OCBamBaTh M OKCIUTyaTHPOBAaTh HOBOE OOOpYZOBaHHWE, MPHHUMAThH
y4acTHe B HAIAXUBAHUU, TEXHUUECKUX OCMOTpaXx, TEKYIIMX PEMOHTAaX, IPOBEPKE TEXHUYECKOTO
COCTOsTHHSI 000pymoBaHus U iporpaMMHubIX cpenacts (ITK-7);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh 3JEMEHTHl HIKOJIOT0-3KOHOMHYECKOTO aHaliu3a B
CO3JIaHUH SHEPro- U pecypcocoeperaromnux TexHonoruii (ITK-8);

- TOTOBHOCTBIO H3y4yaThb HAayYHO-TEXHHYECKYI0 HH(POpPMALMIO, aHAJTU3UPOBAThH
OTEYECTBEHHBIH U 3apyOeKHBIN OMBIT 10 TeMaTuke uccienoBanuit (ITK-13);

- CHOCOOHOCTBIO MPUMEHSTh COBPEMEHHBIE METOIbl UCCIIEIOBAaHUS TEXHOIOTHUYECKUX
NPOIECCOB M TPUPOIHBIX CPEN, HCIOJIh30BaTh KOMIBIOTEPHBIE CPEICTBA B HAy4YHO-
uccrnenoBarenbckoi padore (ITK-14);

- CIIOCOOHOCTBIO ITUIAHUPOBATh OKCIIEPUMEHTAIBHBIC HCCIIEOBaHUS, TOJYy4YaTh,
00pabaThIBaTh U aHATM3UPOBATH MONTy4eHHBIE pe3ynbraThl ([1K-15);

- CHOCOOHOCTBIO MOJENUPOBaTh SHEPro- M pecypcocOeperamnme Mnpoueccsl B
XUMHYECKON TexHOJI0ruu, Herexumuu u ornotexuosoruu (I1K-16).
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3uame:

- COBpPEMEHHBIE HayuyHbI€ JIOCTUKEHHS M IEPCIEKTUBHBIE HalpaBiIeHUs paboT B
00JacTu 0XpaHbl OKPYXKArOIIEH Cpellbl U PallMOHAIBHOIO UCIOIb30BAaHUS IPUPOJHBIX PECYPCOB.

Ymems:

- NPUMEHSATh 3HAHUS, MOJYYCHHbIE NpPU M3YYCHHH ECTECTBEHHOHAYYHBIX H
CHeLHaNbHbIX JUCHMIUIMH, JUIS pelleHus (yHIaMEeHTaIbHBIX M NPUKIAAHBIX 33734 B 00JacTu
SHEPTO- U pecypcocOepekeHus;

- (GbopMynMpOBaTh L€ U 33]]a4l HAYYHOT'O MCCIEeI0BaHUs, IPOBOAUTE 00pabOTKyY
pE3yJIbTaTOB SKCIIEPUMEHTA;

- OLIEHUBATh IOTPELIHOCTH, aHAJIU3UPOBaTh, HHTEPIPETHPOBATH U 0000LIATH
pe3ysbTaThl HAYyYHOTO HCCIEIOBAaHUS, IPEACTABIATh IOJYyYEHHBIE PE3YyJibTaThl HAYYHOIO
UCCJICIOBaHMS B BUJIE HAYYHOT'O JI0KJIaJa U IPe3eHTaluH.

Braoemy:

- HaBbIKAMU IUIAHUPOBAHUS U NPOBEJCHUS HAYUHbBIX UCCIIE0OBAaHUM,

- CTaTUCTUYECKUMU METOAaMH 00paOOTKH SKCIIEPUMEHTAIIBHBIX PE3Y/IbTATOB;

- HaBbIKaMU pPabOThl € HAayYyHO-TEXHUYECKOH, CIPABOYHOM JUTepaTypoil
AJIEKTPOHHBIMU PECYpPCaMHU.

3 Kparkoe cogep:xanue 'HA

l'ocynapcTBeHHass UToroBasi aTTecTalys OOyYaroOIIMXCS MO IMporpaMMe OakajgaBpuara
npoBoAuTcs B ¢dopMe  3alUThl  BBIMTYCKHOW  KBanu@ukanuoHHoil paboter  (BKP).
['ocymapcrBenHast utorosas arrecranus B opme 3anmtsl BKP npoxoaut B 8 cemectpe Ha 6aze
3HaHWH, TOJIYYEHHBIX CTYI€HTAMH IIPU U3YYEHUU OUCUUILIMH HanpasieHus 18.03.02 Duepro- u
pecypcocOeperaroue mpouecchl B XMMHUECKOW TEXHOJIOTHH, HEPTEXUMHUN U OMOTEXHOJIOTHH.

I'ocynapcTBeHHas UTOroBas arrecTalys oOydyarolIMXCs IO Mporpamme OakajgaBpuaTa —
3alIUTa  BBIIYCKHOW  KBAIM(UKAIMOHHOW  pabOTBl  NPOBOJUTCS  TOCYIApCTBEHHOMN
3K3aMEHALIMOHHON KOMUCCHEH.

KonTpons 3Hanuii oOywaroniuxcs, noiaydeHHbix npu ocBoenun OOII, ocymiectBusieTcs
nyTteMm nposezieHus 3amutel BKP 1 npucBoenuns kBanudukanum «oaxkanaBpy.

4 Oobem 'HA (ounasi u 3a0uHasi popma)

ITporpamma oTHOCHTCA K 6a30BOi yacTH yueOHOro IiaaHa, k 010Ky 3 «['ocyaapcTBeHHas
utoroBas arrectanusi» (b3.5.01) m paccuntana Ha COCpPeIOTOYEHHOE NPOXOXKIACHHE B 8
cemectpe (4 xKypc) s ouHoit ¢popmbl oOyueHust u B 10 cemectpe (5 Kypc) s 3a04HOM Hopmbl
B 00beme 216 u (6 3ET). IIporpamMma npearmonaraer, 4To 00yJaronmecs UMEIOT TEOPETUIECKYIO
U TPaKTHYECKYI0 TOJTOTOBKY B 00JacTH OXpaHbl OKpYXawliedl cpelpl M palroHaIbLHOIO

VICITOJIB30BAHUs IIPUPOJIHBIX PECYPCOB.

. B 3aueTHbIxX B akanem.
Bunaer yue6HOM paboThI
eIMHUIIAX Jacax
O0mas TpPyA0EMKOCTh JMCIHHIIIHHBI 10 Y4eOHOMY IUIAHY 6,0 216
KonTakTHas padora (KP): - -
CamocrositenbHas padora (CP): 6,0 216
Brimonaenue, Hanrcanme u opopmienne BKP 6,0 216
3alUTa
Bun kourpous: 3amura BKP BKP
Bi bl yucGHoi paGoTs! B 3auetnpix | B actpoHOM.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY TUIAHY 6,0 162
KonrakThas pa6ora (KP): - -
CamocrositebHas padora (CP): 6,0 162
Brimonnenue, nanucanue u opopmierue BKP 6,0 162
3aIUTa
Bup xourpoas: 3amura BKP BKP
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DaKyJbTATUBBI
AHHOTanuA padoyeil MPOrpaMmbl AUCUUIIMHBI
«IlepeBoa Hay4YHO-TeXHUUYECKOIi JuTepaTypb» (PT/.B.01)

1 Heap AUCHUMIMHBI — TPUOOPETEHUE OO0YUYAIOIUMHKCS OOIIEeH, KOMMYHUKAaTUBHOW U
npoeCCHOHATBPHON KOMIIETCHIIMH, YPOBEHb KOTOPBIX Ha OTIEJNbHBIX JTamax s3bIKOBOM
MOJATOTOBKA  TO3BOJISICTBBINONHIT PA3IMYHbIE BUbI MPOPECCHOHATBHO OPUEHTUPOBAHHOTO
IIEPEBO/A B IPOU3BOJCTBEHHOM M HAy4YHOM JE€ATEIbHOCTH.

2 B pe3yabrare H3yYeHHMsl AUCHMIUIMHBI 00y4Yamouuiics 10 NporpamMme
O0akajiaBpuaTa J10JI/KeH:

Obaaoams cleqyOIMUMA KOMIETEHIUSIMHU:

- CIOCOOHOCTHIO K KOMMYHHKAIIMM B YCTHOW M NMHCHMEHHOW (OpMax Ha PYCCKOM H
WHOCTPAHHOM  SI3bIKAX JUISl  PEIICHMS 3aJad  MEXJIMYHOCTHOIO M MEXKYJIbTYPHOTO
B3aumoeiictBus (OK-5);

- TOTOBHOCTBIO U3ydaTh HAay4YHO-TEXHHUYECKYI0 HH(OpMALMIO, aHAIU3UPOBAThH
OTEYECTBEHHBIH U 3apyOe:KHBIN OMBIT 0 TeMaTHke uccienoBanuii (ITK-13).

3namy:

- OCHOBHBIE CIIOCOOBI IOCTHKEHUS YKBUBAJIEHTHOCTHU B IIEPEBOJIE;

- OCHOBHBIE TIPHUEMBI [1EPEBOA;

- SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKITMH SI3bIKA KaK CUCTEMBI;

- JIOCTaTOYHOE [UIsl BBINOJIHEHMS] TIEpPEeBOAA KOJIMYECTBO JIEKCHMUYECKUX EIAMHHIL,
(b pa3eonoru3MoB, B TOM YHCIIE COLUATBHBIX TEPMHUHOB U JIMHTBOCTPAHOBEAUECKUX PEATUN.

Ymemn:

- IPUMEHSITh OCHOBHbBIE ITPUEMBI I1IEPEBOA;

- OCYUIECTBJIATb IMCBMEHHBIM MEpeBOJ] C COOIIOAEHHMEM HOPM JIEKCHUECKOMN
SKBUBAJICHTHOCTH, COOIOICHUEM I'PaMMaTHYECKUX, CHHTAKCUYECKUX U CTUIIMCTHUECKUX HOPM;

- 0OpPMIISATH TEKCT NIEPEBOJIa B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYLIECTBISATh IEpPEBOJ C COONIOJIEHMEM HOPM JIEKCHUECKOW SKBHBAJEHTHOCTH,
coOI0ICHMEM IpaMMaTHYECKUX, CHHTAKCUUYECKUX M CTUJIMCTUYECKUX HOPM TEKCTa MepeBojia U
TEMIIOPAIbHBIX XapPAKTEPUCTUK UCXOJHOIO TEKCTA.

Braoemw:

- METOAMKOH TpEeANepeBOAYECKOr0 aHaju3a TeKCTa, CHOCOOCTBYHOIIEH TOYHOMY
BOCTIPUATHIO HCXOJHOTO BBICKA3bIBAHUS;

- METOJMKOM MOATOTOBKM K BBHIMOJHEHHUIO MEPEeBOJa, BKIIOYAs MOUCK MH(OpMaIUM B
CIIPaBOYHOM, CIICLIUAJIbHOM JINTEPATypE U KOMIIBIOTEPHBIX CETSX;

- OCHOBAMHM CHUCTEMBI COKPALLIEHHOW MEPEBOJYECKOMN 3alIMCU TIPY BBITIOJIHEHUMIIEPEBOA;

- OCHOBHOM MHOSI3BIYHONM TEPMUHOJIOTHEN CIIENUAIBHOCTH,

- OCHOBaMH pedeprpoBaHUs U aHHOTHPOBAHUS JIUTEPATYPHI [0 CHEIUATBHOCTH.

3 Kpartkoe conep:kanue IHCHUIIIHHBI

Beenenue.Ilpeaqmer u ponb mepeBojia B COBpeMEHHOM oOrmiecTBe. Pa3nuuHble BUABI
nepeBojia. 3ajauyd M MECTO Kypca B IOATOTOBKe OakajiaBpa MO HAMpaBiI€HHIO MOJITOTOBKU
«QHepro- u pecypcocbOeperaromuye Mpouecchl B XUMHYECKOM TEXHOJIOTUH, HEPTEXUMHH U
OMOTEXHOIOTHH.

Mooyns 1. Ilepesod npednoscenuii ¢ suoospemenuvimu ghopmamu Indefinite, Continuous.

1.1.CpaBHeHME MOpsAKa CIOB B AHIJMHUCKOM M PYCCKOM MpeuiokeHusx. IlepeBon
MPOCTOTO MOBECTBOBATENBLHOTO MPEJIOKEHHS HACTOSAIIEr0, OyIyIIEro ¥ MpoIeAero BpEMEeHH.

OcoOeHHOCTH TepeBOAa BONPOCUTENBHBIX U  OTPHUIATEIbHBIX MPEAJIOKEHUNH B
pa3IMYHBIX BpEMEHAX.

1.2ITepeBon mpemnnoxenuit Bo BpemeHax Indefinite, Continuous. Utenne u mepeBoja 1o
teme "Xumus'".

Mooyne 2. [lepesod npeonoscenuti ¢ ucnoivzosanuem eudospemennvlx gopm Perfect,
PerfectContinuous.

2.1. IlepeBox npeaokeHuit Bo BpemeHax rpymn Perfect, Perfect
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Continuous  (yTBepauTeIbHBIC, BOMPOCUTEILHBIC
OcoOeHHOCTH yNIOTPEOIeHHS BCTIOMOTATENbHBIX [JIarojoB.

u

OTpULATCIILHBIC

bopmsr).

2.2 TlepeBox cTpamaTelabHOTO 3aiora. TpyaHbIC Cllydad NEpeBOAa CTPaIaTeiIbHOTO

3ajiora.

Urenue u nepeBos TekcToB 1o TeMe "Hayka u HayuHble MeTObI". AKTUBH3ALMS JIEKCUKH

POYUTAHHBIX TEKCTOB.

2.3. IlepeBoa MPUAATOYHBIX MTPEIOKEHUI.
[TpupaTo4Hble MOATIEKALIHE.
[IpunaTouHble cKkazyeMsle.

[TpupaTodHble ONpeaeIUTEIbHBIC.

[Ipunarounble 00CTOATENBCTBEHHBIE, IPUAATOUYHBIE TOTIOJTHUTEIBHBIE.
2.4. Tunbl YCIOBHBIX IIPEIJIOKECHHH, MPaBUIa U OCOOEHHOCTH MX MEPEBO/A.
[IpakTuka nepeBoja Ha IpuUMepax TEKCTOB O Xumuu, [.HU. Menoeneese, nayke u

mexXHoJlocuu.

2.5. IlepeBon mpemsiOKEHWH € Y4eTOM IMpaBHJa COTJacoBaHHs BpemeH. llpsmas u

KOCBCHHAsA pCUb.

2.6. Pa3znnunbie BApHUAHTHI IIEPCBOJA CYIICCTBUTCIIbHOT'O B IPCJIOKCHUU.

2.7. MonanbHbI€ TJIarojibl 1 0COOCHHOCTH UX MEepeBo/Ia.

Pa3Butue HaBbIKOB nepeBojia o Teme "Hayka 3aBTpatinero aus".

2.8. CnenmanbHas TepmuHosorus o reme "Jlaboparopus".

2.9. Cokpamtenus. OcCOOEHHOCTH UX MepeBojia. Pa3BuTre HaBBHIKOB IEPEBO/Ia HA IPUMEPE

TEeKCTOB 1o TeMe "Jlaboparopusi, u3MepeHus B XuMuu".

Mooyns 3. Ocobennocmu nepegoda npeodsiodceHull ¢ UCNONb308AHUEM HETUUHbIX (Popm

2aazona.
3.1. Henmunbie (hopMBbI TIaroa.

NudunutuB (HeonpeneneHHas ¢opma riaroia). Poib
BAPUAHTHI IEPEBOJIAa HA PYCCKUM sA3bIK. [IpnyacTus u repyHanil.

3.2. VIHpuHUTHBHBIE 0OOPOTHI.

O6opor gomnonHeHWe ¢ MHOUHUTHBOM. BapuaHTb

HepeBOI[a.PEBBI/ITI/Ie HAaBBLIKOB IIEPEBOAA 11O TEMC "Buorexuonorus".

Oomiee kKonM4yecTBO MoyIIeH - 3.
4 O0beM yueOHOi 11 CHMIJIMHBI

I/IH(1)I/IHI/ITI/IB8, B IPCIJIOKCHUN U

MepeBola Ha pPYCCKUU S3bIK.
Tepmunonorus o teme "CoBpeMeHHBIE SHEPTo- U pecypcocOeperaronme TeEXHOIOTuu'".
3.3. O6oport noaJiexkariee ¢ MHGUHUTHBOM. Pa3innuHbie BapuaHThI TIepeBOa.
Tepmunonorus mo reMe ""XuMuueckas TEXHOIOTHsI, HeQTeXUMHUS 1 OMOTEXHOJIOTHS .
3.4. TlepeBoa mpuvacTHbIX 000pOTOB.AOCONIOTHBIN IpUyacTHBI OOOPOT W BapUAHTHI

o B 3aueTHBIX B akanem.
Bunsl yaeOHOM paboThI
SIMHAIIAX gacax
O01as TPyA0eMKOCTh THCHUILIHHBI 110 Y4eOHOMY IJIAHY 4,0 144
Konrakthas pa6ora (KP): 0,45 16,4
[Tpaktuueckue 3austus (I13) 0,45 16
CamocrositeabHas padora (CP): 3,33 120
3a4er ¢
Bux koHTpoOJs: 3a4eT / IK3aMeH 0,22 OLICHKOM
(7,6)
B Tom unciie no cemecTpam
3 cemecTp
O01as TPyA10eMKOCTh THCHUILIHHBI 110 Y4€OHOMY IJIAHY 2,0 72
KonraktHas pa6ora (KP): 0,22 8,2
[TpakTuueckue 3arstus (I13) 0,22 8
CamocrositesbHas padora (CP): 1,67 60
Bua koHTpoOJsi: 3a4eT / IK3aMeH 0,11 3a4eT ¢
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OLICHKOM
(3.8)
4 cemecTp
O01mas TPy10€eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 2,0 72
KonraktHas pa6ora (KP): 0,22 8,2
[TpakTaeckue 3anrstus (I13) 0,22 8
CamocrositesibHas padora (CP): 1,67 60
3a4er ¢
Bua koHTposs: 3aueT / IK3aMeH 0,11 OLICHKOH
3.8)
Bi bl yueGHOi paGoTs! B 3auetrnbix | B actpoHoM.
SIMHUIIAX gacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 4,0 108
KonrakTHas pa6ora (KP): 0,45 12,3
ITpakTnueckue 3anstus (113) 0,45 12
CamocrositesbHasi padora (CP): 3,33 90
3a4er ¢
Bua xoHTpoOJIA: 3aueT / IK3aMeH 0,22 OIlEHKOM
(5.7)
B ToM umciie mo cemecTpam
3 cemecTp
O0mas TpyA0eMKOCTh JMCHHILJIMHBI 110 Y4eOHOMY IIAHY 2,0 o4
AyIMTOpHBIE 3aHATHS: 0,22 6,15
[Tpaktuyeckue 3ansatus (I13) 0,22 6
CamocrositeabHasi padora (CP): 1,67 45
3a4er ¢
Bua koHTpossi: 3auer / 3K3aMeH 0,11 OIlEHKOM
(2,85)
4 cemecTp
O0mas TPyA0EMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IIAHY 2,0 54
AyIUTOPHBIE 3aHITHS: 0,22 6,15
[Tpaktueckue 3anstus (I13) 0,22 6
CamocrositesbHas padora (CP): 1,67 45
3a4eT ¢
Bua koHTpossi: 3aueT / IK3aMeH 0,11 OLIEHKOM
(2,85)

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«'paxxkaanckasi 3aMTa B Ype3BbIyaiiHbIx cutyanusix» (OT/1.B.02)

1 Ieap AMCHUIUIMHBI --TIOJTOTOBUTH CTYACHTAa K OCMBICIEHHBIM IPAKTHYECKUM
JIENCTBUSAM 10 O0ECreYeHHIO CBOEl 0e30MacHOCTH M 3allluThl B YCIOBUSX BO3HUKHOBEHUS
YpE3BbIYAWHON CUTYALUU IPUPOAHOT0, TEXHOTE€HHOI'O U BOEHHOI'O XapaKTepa.

2 B pe3yabTare OCBOEHHSI MAUCHHIUIMHBI oOOydawumiics 10 MporpaMmme
O0akaJiaBpuAaTa J0JI/KEeH:

Obnadams CIETyIONTUMA KOMITETCHIIHSMU:

- CMOCOOHOCTBIO HCIIOJIB30BaTh TMPHEMbI MEPBOKH IMOMOIIM, METOJbl 3alIUTHI B
yCIIOBUSX upe3Bbluaitabix cutyarmii (OK-9);

- CMOCOOHOCTBIO CJHEIUTh 3a BBIIOJHEHWEM IMPAaBUJ TEXHUKU O€30MacCHOCTH,
IPOM3BOJICTBEHHON CaHUTapuM, IMOXKapHOH Oe30macHOCTH W HOPM OXpaHbl TpyJda Ha
npeanpustusx (ITK-6).

3uams:
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- XapaKTepUCTUKU TMPHUPOJHBIX OEJCTBHUN, TEXHOTEHHBIX aBapwii U KaracTpod Ha
paznaloOHHO, XMMUYECKU U OMOJIOTHYECKH OMACHBIX 00BEKTaX, Mopaxaromue GakTopsl Ipyrux
ONacHOCTEH;

- OCHOBBI BO3JIEUCTBHUSI OMAcHBIX (PaKTOPOB YPE3BBIYAMHBIX CUTYaI[Mil Ha YeJoBeKa U
IPUPOJIHYIO CPEY, AOIYCTUMBIE NPEAEIbHbIE KPUTEPUM HEFaTUBHOI'O BO3JCICTBUS;

- Mepbl 0€30MacHOro MOBEIEHUs MpU NpeObIBaHUM B pailoHax (30HaX) MOXapoB,
PaIMOaKTUBHOTO, XUMHYECKOTO U OMOJIOTUYECKOTO 3arpsi3HEHHUS,

- crocoObl M CpEACTBA 3alUTHI YEIOBEKAa OT BO3ICHCTBHS MOpakarolux (akToOpoB
Ype3BbIYaHBIX CUTYallMH IPUPOJAHOIO, TEXHOICHHOI'O U BOGHHOT'O XapakTepa.

Ymems:

- HCIOJIb30BaTh CPEJCTBA 3AIIMTHl OPraHOB JbIXaHWS U KOXKU, MEIULMHCKUE JUIS
CaMO3alUThl U OKa3aHUs IOMOIIM IPYTUM JTHOSM;

- IPUMEHATH IEPBUYHBIE CPEACTBA IOXKAPOTYLIEHUS JUIsl JOKAJIU3ALKUA U TYLICHUS
Mo>kapa, BOZHHUKIIETO B ayIUTOPHH (JJAOOpaTOPUH );

- OKa3piBaTh cebe W JpYyrUM [OCTPAJaBIIMM MEIULMHCKYIO IIOMOIIb C
UCIIOJIb30BaHUEM Ta0EIbHBIX U MOAPYYHBIX MEIULIUHCKUX CPEJCTB.

Braoemy:

- npuéMamH NPOBENCHUs YaCTUYHOW CAaHUTAPHON 0OpabOTKH MPH BBIXOJE M3 palioHa
(30HBI) PaIMOAKTUBHOIO, XUMHYECKOI'0 U OMOJIOIMUECKOT0 3arpsA3HEHMs (3apaskeHNs);

- croco0amMu ¥ TEXHOJIOTUSIMU 3aIUTHI B UPE3BbIYANHBIX CUTYaLIUAX.

3 Kparkoe copep:kaHue JUCHUIIUHBI:

1. OmacHoctu mnpupomHoro xapaktepa. CrTuxuifHple O€ICTBUSA, ABICHUS MPHUPOJIBI
pa3pyLIUTENBbHON CHIIbI - 3€MJIETPSICEHUs, HABOJHEHHUS, CEJIEBbIE IOTOKHU, ONOJI3HU, CHEKHBIE
3aHOCHI, U3BEPIKEHUE BYJIKAHOB, 00BAJIbI, 3aCyXH, YparaHsl, OypH, Moxxaphbl.

2. OmacHOCTH TEXHOT€HHOTO XapakTepa. ABapuu M KaTacTpopbl Ha paauallMOHHO
OMacHOM OOBEKTe, XMUMHYECKH OINACHOM OOBEKTe, OMOJOrMYecKH OIMacHOM OO0BEeKTe; Ha
TpaHcropTe  (KEJIE3HOJOPOKHOM,  aBTOMOOWJIBHOM,  pE€YHOM,  aBMAllUOHHOM);  Ha
THJIPOCOOPYKEHHSX; HA KOMMYHAJIbHBIX CHCTEMAaXx >KH3HEe00ecreueHus..

3. OnacHocTH BOEHHOTO XapakTepa. [IpuMeHeHHE OpyXHUs MacCOBOTO IMOPAXKEHUS
(A1epHOrO, XUMHMYECKOrO, OHOJIOIMYECKOro), OOBIYHBIX CPEICTB C  3aXKHUraTeIbHBIM
HAIllOJJHEHUEM, HOBBIX BHUJOB OpPYXHsS. 30HBI 3apa’K€HUS OT CPEIACTB MOPAXKEHUS U HUX
BO3/ICIICTBUE HAa HACEJIEHNE U OKPYKAIOLLYIO IPUPOJHYIO CPENLY.

4. TloxapHas 0€30MAaCHOCTb — COCTOSIHUE 3alllMIIEHHOCTH HAaCEJICHUs, HMMYIIECTBA,
olmiecTBa M rocygapcTBa oT moxapoB. [lokapHas omacHOCTb (NMPUYMHBI BO3HUKHOBEHUS
MOKapoB B 3[aHUSX, JIECHbIE MOXaphl). Jlokanuszamus u TymeHue noxapoB. IIpocreiimue
TEeXHUYECKHe cpeacTBa noxaporymenus (oruerymurenu OII -8, OVY-2) u npaBuia noib30BaHUs
HUMU.

5. Kommuiekc MeponpusiTuii rpakJaHCKOW 3alllUThl HACEJICHMUS.

Onosemienue u HHGOpPMHpOBaHHE HaceleHHs 00 omacHocTH. [IpuHsTHE HaceneHueM
curHanoB omnosenieHus («BHumanue Bcem!», «Bo3nymnas TpeBora», «PagmanumoHHas
OTMaCHOCThY», «XHUMHUECKasi TpeBoray, «OTOOW OmMacHOCTH») W TOPSIOK JEUCTBHS IO HUM.
OBakyalMs HaceleHUs M3 30HbI ornacHOCTH. CrocoObl 3BakyalMuu OKCTpPEHHAs HBaKyalus
CTYJEHTOB U3 ayAUTOPUU ITPU BOSHUKHOBEHHH I0Kapa.

CpencrtBa nHaAMBHAYyaIbHOM 3amuThl opraHoB abixanus (I'T1-7, I'TI-7B, I'11-9, P-2, V-
2K, PIIA-1, PIIT-67M, PY-60M, «®enukcy», I'’/I3K, AT, AI1I-3, TI3VY-K, UII-4M, UII-5, UTI-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) yenoBeka. MenuIIMHCKHAE CPECTBA 3AIIUTHI .

CpenctBa KOJUIEKTUBHOM 3alUThl HaceneHus. Ha3HaueHue, 3alIUTHBIE CBOWCTBA
yoexxumn.  IIporuBopaauanuonnsie ykpwitus (IIPY, momzeMHble mnemiexoaHble MEepexXojibl,
3arinyOJieHHblE CTaHIMM METPOIOJUTEHA), MpOCTEHIINE YKPBITHS (TpaHLIEH, OKOIIbI,
nepekpbIThie menn). [IpaBuna 3aHsaTus yoexxua.

6. OkazaHue TepBOM MEIUIIMHCKOM IMOMOIIM TPH OKOrax, PaHEHUSX, 3apPaXKEHUSIX.
[TpoBeneHue YacCTUYHOW CAaHUTAPHON O0OPaOOTKM KOKHBIX MOKPOBOB YEJIOBEKAa MPHU BBIXOJE U3
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30H PAAUOAKTUBHOI'O, XUMHUUYCCKOIO H OHOJIOTHYECKOTO 3apaKCHUA (33.Fp513HCHI/I$I), n3 30H

MOXKapOB.

7. JIukBHanus MOCIEACTBUNA Ype3BbIYAMHOM cUTyauuu. PaguanvoHHas U XUMUYeCKas
pasBeika ouara IHopakeHus (3apakeHus). ABapuiiHo-cnacaresbHble paboThl. CrernuanbHast

00paboTKa TEXHHKH, MECTHOCTH, OOBEKTOB

JIE3UHCEKIINA.

(nme3akTuBays,

Jerasarus,

ne3uHpexus,

8. OKcTpeHHas »Bakyaluss U3 ayauropuu (1abopaTopuu) B YCIOBHUSX IOXKapa,
PaIMaMOHHOT0, XUMUYECKOTO, OMOJIOTHYECKOTO 3arpsi3HEHUS] TEPPUTOPUH C UCIOIb30BaHUEM

npocredmx cpeacts 3amuThl («Denukey», ['A3K, nporusorasa I'TI-7 ¢ JII1I-3).

4 O0beM y4eOHOH JUCHHIINHBI

. B 3aueTHbIx B akanem.
Bunpl yueOHoI paboThI
eIMHULIAX Jacax
Oo0mas TPyA0eMKOCTh TUCIHUIJIMHBI 110 Y4eOHOMY MJIAHY 1,0 36
KonraktHas pa6ora (KP): 0,11 4.2
ITpakTnueckue 3anstus (113) 0,11 4
CamocrositesbHasi padora (CP) 0,78 28
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3ayer
0,11
(3.8)
. B 3auerHbIX B actponom.
Bunel yue6HoI paboTh
eIMHULIAX qacax
O01mas TpyA10eMKOCTh JUCHUILIHHBI 10 Y4€0HOMY IJIAHY 1,0 27
KonraktHas pa6ora (KP): 0,11 3,15
[Tpaktuyeckue 3anstus (I13) 0,11 3
CamocrositenbHas padora (CP) 0,78 21
Buja xoutpoJisi: 3a4er / 3k3ameH 0,11 3auer (2,85)

AHHOTanuA padoyeil NPOrpaMMspl JUCHHUILIMHBI
«BBenenue B matematuky» (®T/1.B.03)

1 He.m;m JAUCHUITIMHBbI SABJIACTCA

¢dbopmupoBaHue

y ©OakanaBpa

0a30BBIX

MAaTEMAaTHYCCKUX 3HaHI/II\/'I, HGO6XOI[I/IMI>IX JUTS I[EL]'II)HGI\/'IHIGFO HU3YyUCHUA Ppas3acioB BBICIIICH
MaTeMaTuKu. A TaKXKE, A HU3YUCHUA psaa O6I_[IeHay‘lHBIX JUCHUINNIMH MW AMCHHUIIIINH

npo(hecCuoHANBHOTO MKIIA.
2 B pe3syabTare
0aKkaJlaBpHATa J10JI7KeH:

0CBOCHUA JUCHHUIIJIMHBI

o0yuarmuiics

Mo mporpaMme

Obnadame  cneyloUMMHU  0OLIEIPO(ECCHOHITAIBHBIMU U TPOQeCcCHOHATbHBIMU
KOMITETEHITHSIMU:
- CMOCOOHOCTBIO  MCIIOJIb30BaTh ~ OCHOBHBIE  3aKOHBI  €CTECTBEHHOHAYYHBIX

JUCLUIUIMH B TPO(ECcCHOHANBHOM JesITeIbHOCTH, NPUMEHSTh METOAbl MaTeMaTH4ecKOro
aHaJM3a U MOJICIMPOBAHUS, TCOPETHUYECKOTO U 3KCIIepUMeHTalbHOro nccnenoanus (OI1K-2);

- CMOCOOHOCTBIO IUIAHUPOBATh 3KCIIEPUMEHTAJIbHBIE HCCIIEJIOBAHUS, IOIYy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MONTy4eHHBIE pe3ynbraThl ([1K-15).

3name:

- OCHOBHBIC MCTOAbI UCCIICAOBAHUSA 3JICMCHTAPHBIX (bYHKI.[HfI, WX CBOMCTBA U l“pa(l)I/IKI/I,

TOXK/IECTBEHHBIC TPEOOpa30BaHUs aNTeOpandecKuX W TPUTOHOMETPHUYECKUX BBIPAKECHHM,
CIIOCOOBI pEIIeHUsT YPaBHEHUH U HEPABEHCTB, DJIEMEHTHI TEOPUU YUCEIN, BKIIOYAss KOMIUIEKCHbBIE
4Yyciia, ¥ TEOPUM MHOYKECTB, OCHOBBI AHAIMTHYECKOW TE€OMETPUM, BEKTOPHOM M JIMHEHHOMN
anreOpsl.
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Ymems:

- mnpuoOperaTb HOBblE MaTeMAaTUYECKUE 3HAHUSA, HCIONB3YS  COBPEMEHHBIE
oOpa3oBaTenbHble W WH(POPMALMOHHBIE TEXHOJOTUH, COCTABISATH MaTEMaTHYECKUE MOJENU
TUIOBBIX 33Ja4 U HAXOAUTh CHOCOOBI UX pELICHUH; yMeTb NEPEeBOJUTh Ha MaTEeMAaTU4ECKUN
S3BIK MIPOCTEUIINE MPOOJIEMBI, MOCTABJICHHBIE B TEPMUHAX OPYTUX MPEIMETHBIX oOnacTeil, u
UCII0JIb30BaTh MPEBOCXOACTBA 3TOH nepeopMyINpOBKU IJIs UX PELICHUS.

Braoemy:

- MareMaTU4yecKOW JIOTMKOM, pa3BUTHIMU Y4YeOHBIMH HaBBIKAMM U TOTOBHOCTBIO K
IPOJIOJDKEHUIO 00pa30BaHMsA, YMEHHUEM UYWTATh M AHAIM3HPOBATH YUYEOHYI0 MaTeMaTHYECKYIO
JUTEPaATypy, NIEPBUYHBIMU HABBIKAMHM M METOJIaMU PEIIECHUS MAaTEMaTHYECKUX 3a1a4 JUCLIUILIMH
poeCCHOHATBLHOTO IUKJIA ¥ JUCHUTUIMH TPOQHILHON HAPaBIEHHOCTH.

3 Kpartkoe copep:kaHue JMCHUILINHBI:

Beenenue.

IIpenmer u meronsl MareMaTHku. OnMcaHue OCHOBHBIX pasfiesloB Kypca. TpeOGoBaHus
IIpU U3YYEHHUH Kypca.

Moay.s 1.

DJieMeHThl TEOPHUHM 4YHCeJ W TeOpHMH MHOKecTB. JlelicTBUSI HAaJ MHOrOYJeHaAMH.
OcHOBHbIE THINIBI YPAaBHEHHH M HepPaBeHCTB, MeTOAbl HX pemeHus. Yucna (uensle,
OTpULIATENIbHbIE, BEIIECTBEHHbIE). AOCOJIIOTHAas  BEIMYMHA  JIEHCTBUTEJIBHOIO  YHUCIIA.
Komnnekcusle yncna. Onepauuu Hag HUMU.  MHOXKECTBA U ONEpaluy HaJ HUMH. DJIEMEHTHI
MHOKECTBA, MOJMHOXECTBA. YMCIOBbIE MHOKECTBA. ®opmynsl MyaBpa u Ditnepa.
W3BiieyeHne KOpHS N-OM CTENEHU U3 KOMIUIEKCHOIO uucia. Pemenne ypaBHeHUN KBaJpaTHBIX U
BBICHINX TOPsAKOB. PanmonanbHas qpo0b. OcHOBHas Teopema anredpsl. TpuroHomerpuieckue
ypaBHEHMsI M HepaBeHcTBa. Jlorapudmuueckue ypaBHEHUS W HepaBeHCTBa. [lokazaTenbHble
YpaBHEHUS U HEPaBEHCTBA. PelieHneypaBHEeHN 1 HEPaBEHCTBCMEIIAHHOIOTHIIA.

Moay.s 2.

@®yukuuu M ux cBoicrBa. IIpocreiimue 3jementapubie ¢ynkuuu.Hekoropbie
BONPOCHI INIAHUMETPHH U CTEPeOMEeTPHH. AHAIUTHYECKAS TeOMeTpHs.

[onstus dynkuuu.Mcenenosanue gynkuuu. CrnocoObl 3amanus ¢yHkiuil. OOpaTHbIe
¢ynkuuu. CpoiicTBa 31M€MEHTapHbIX (YHKUMHA.  (JIMHEWHBbIe, KBaJpaTHYHBIE, CTENEHHbIE,
NoKa3arelbHble, JIorapupMUYecKkue, TPUTOHOMETPUYECKHE M JApyrue) Meroa KOOpAHMHAT Ha
IUIOCKOCTH. JlekapToBa MpsIMOYrojbHasi CUCTEMa KOOPIMHAT, MOJSpHAs CUCTEMAa KOOpAMHAT.
Paccrossamne mexnay nByMms Toukamu. JleneHne oTpes3ka nomnojaam. Yol MeXIy ABYMs NPSMBIMU
Ha IUIOCKOCTH. Y CJIOBHSI MAPAJIENBHOCTH M MEPIEHANKYIAPHOCTH NPAMBIX. Y paBHEHUS IPAMOI
JIMHUM Ha IJIOCKOCTH: 00I11ee, C YIIIOBBIM KO3 PUIIMEHTOM, IPOXOAsIIel Yepe3 JaHHYIO TOUKY B
3alaHHOM HaIIpaBJIICHUH, NPOXOJSAIIEH 4epe3 JBE JaHHbIE TOYKH. PaccTossHME OT TOYKU A0
npsimoi. KpuBble Broporo mnopsinka. KaHoHuueckue ypaBHEHHS M TpadUKH OKPYKHOCTH,
3IUIMIICA, TUIIEPOOIIBI, TAapaboIIbl.

Monayas 3. BekrTopHasiajreopa.

Bextopel. Mopayne Bekropa. OpTel, HampasisoolMe KOcHHYChl. Omepanuu Hax
BeKTOpaMH. CKalnsipHOE TIPOU3BENCHHE [JIBYX BEKTOPOB. BEKTOpHOE mNpOM3BEACHHUE JBYX
BEKTOpOB. (CMEIIaHHOE TNPOM3BEIEHUE TpPEX BEKTOPOB. DU3NUECKOE U T'€OMETPUUYECKOE
MPUJIOKEHNE BEKTOPHBIX MTPOU3BEICHUH.

Mopnyas 4.  JIuneliHasianreopa.

Martpunel.  Omepanud  HajJ, MaTpUIlaMH. OJIEMEHTAapHBIE MPeoOpa3oBaHUsI CTPOK
matpuubl. [IpuBeneHne MaTpuubl K CTylNeHYaToMy BUAYy U Buay laycca. Panr marpuusl.
Omnpenenurens MaTpulbl U ero cBoiictBa. OOpatHas maTpuua. Pemienue cucreM JIMHEHHBIX
anreOpanyeckx ypaBHEHHMH (C MOMOIIBI0 00paTHOM Marpuibl, MeTtogoM [aycca, MeTomom
Kpawmepa). IlpencraBnenue o TMHEHHBIX BEKTOPHBIX MpocTpaHcTBaX. COOCTBEHHbIE BEKTOPHI U
COOCTBEHHBIE 3HAYECHUSI MATPHIIbI.
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4 O0beM yueOHOH THCHHUILINHBI

o B 3adeTHBIX B akazem.
Bupl yueOHOM paboTh
eINHUIIAX yacax
O01mas TPyA0eMKOCTh JMCUUILIHHBI 10 Y4eOHOMY ILIAHY 2,0 712
KonraktHas padora (KP): 0,22 8,2
Jlexmm (Jlek) 0,11 4
[Ipaktuueckue 3anstus (113) 0,11 4
CamocrositesbHas pa6ora (CP) 1,67 60
Bua koHTpOJIA: 3aUeT / IK3aMeH 3ayer
0,11 (3.8)

Bunel yue6HoI paboThl

B 3aueTHBIX

B actpoHomMm.

SJIMHHUIIAX yacax
O0mas TPyA0eMKOCTh JMCHHUILJIMHBI 110 Y4eOHOMY IIAHY 2,0 24
KonraktHas padora (KP): 0,22 6,15
Jlexmu (Jlek) 0,11 3
[Tpaktuueckue 3anstus (I113) 0,11 3
CamocrositesbHasi padora (CP) 1,67 45
Bup xoutpoJisi: 3a4er / 3k3amMeH 011 3avyerT
’ (2,85)
* JIOKYMEHT ITOATMCAH _
® HEKBAJIMOUIIMPOBAHHOU
DJIEKTPOHHOM O AT CHIO
@ Bnanenern: ®unatos Cepreit Huxonaesuu )
H.o. npopekropa:Ciryx6a npopekTopa 1o yIeOHoH 149
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