AHHOTaNUM padoynx NPOrpaMm JUCHHUIINH
JducuunianHbl 00s13aTe/IbHOM YacTu (0a30Basi 4acTh)

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

1 eap AUCHUMIMHBI — TPHOOPETEHUE OO0YUYAIOIUMHUCS OOIIeH, KOMMYHUKAaTUBHOW U
npodeCCHOHATBPHON KOMIIETCHLIMH, YPOBEHb KOTOPHIX Ha OTHENbHBIX JTamax s3bIKOBOM
HNOJArOTOBKM  IO3BOJIAET  HMCIOJb30BATh  HMHOCTPAHHBIM  S3BIK  IPAKTUYECKH Kak B
npodeccHoHaNbHOM (ITPOU3BOJICTBEHHOW M HAy4HOH) NEATENbHOCTH, TaK W I LeJeH
camMo00pa3oBaHMsL.

2 B pesyabrare u3y4YeHHs] JMCHMILIMHBI OO0y4Yaloluiicd 10 MNporpaMmme
0akajlaBpuaTa J10JIKeH:

Obnadamye CleAYIOMKUMHI OOIIEKYIbTYPHBIMH KOMITETCHIIUSMU:

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

3nameo:

- OCHOBHBIE  CIIOCOOBI COYETAEMOCTH JIEKCHYECKUX  €AMHUIl U  OCHOBHBIE
CJIOBOOOPA30BATEIBHBIC MOJICIIN;

- PYCCKHE SKBMBAJEHThl OCHOBHBIX CJIOB M BBIp@XEHUH pedyn B Hpolecce
MEXJIMYHOCTHOTO U MEXKYJIbTYPHOTO B3aUMO/ICHCTBHUS;

- OCHOBHBIE IPUEMBI U METO/bI peeprUpOBaHUS U AaHHOTUPOBAHUS JIUTEPATYPHI,

- MACCHBHYIO M aKTHUBHYIO JICKCHKY, B TOM YHCJE OOLICHAyYHYIO U CIIEHUAIBHYIO
TEPMUHOJIOTHIO0, HEOOXOIUMYIO 11l paOOThl Ha/l TUIIOBBIMU TEKCTAMU;

- npueMsl paboThl C OPUTHHAIBLHON JIUTEPATYpPOl HA HHOCTPAHHOM SI3bIKE.

Ymemy:

- paboTaTh C OPUTMHAIBHOM JINTEPATYPON HA HHOCTPAHHOM SI3BIKE;

- paboTaTh CO CIOBapeM;

- BECTU MEPENUCKY Ha HM3y4aeMOM S3bIKE C LENbI0 MEXIMYHOCTHOTO H
MEXKYJIBTYPHOTO B3aUMOIEHCTBUS;

- BECTM pPEYEBYIO JEIATEIbHOCTh NPUMEHUTEIBHO K cdepe ObITOBOW U
npodeccuOHATbHON KOMMYHUKALINH.

Braoemw:

-MHOCTPAHHBIM S3bIKOM Ha YpPOBHE MEXJIMYHOCTHOTO U MEXKYJIbTYPHOTO OOIIEHuS,
HaBbIKAMU M YMEHHUSIMU pEUYEBOW JEATENbHOCTH IPUMEHHUTENBHO K cdepe OBITOBOM U
npodecCOHaTIbHON KOMMYHUKAILIMU, OCHOBAMH ITyOIMYHOMN peyn;

- OCHOBaMHM peepUpOBaHUs U aHHOTUPOBAHMUS JIMTEPATYphl HA N3y4aeMOM HHOCTPAaHHOM
A3BIKE.

3 Kparkoe coaep:xaHue TUCUUILIHHBI

Mooyne 1. I pammamuyeckue mpyoHocmu u3yuaemoco A3ulka

1.1 JInunble, DpUTSKATENBHBIE U IPOYUE MECTOMMEHHUSI.

CrpskeHue riiaroja-cBs3KHy.

W3meneHue rnarosia-cBsi3ku B popmax Hacrosiiero BpemeHu. OOpa3oBaHHe pa3iMuHbIX
BUJOBpPEMEHHBIX (OPM C TOMOIIBI0 Iiaroia-cBa3ku. OOpa3oBanue u ymnorpebienue Gopm
MaCCUBHOTO 3aJI0TA.

1.2 TlopsA0K €J10B B MPEATIORKEHUU. DMpaTUIecKre KOHCTPYKLIUH.

2.1. Naduautue. @opmbl nHbuHUTHBA. [IpomomKeHHBIH U TIepGEKTHHIN WHOHUHUTHUB.
Oynkuuu  vHOUHUTHBA B npemnoxkeHnn. OOpa3oBaHue M ymnoTpeOieHHEe WHGUHUTHBHBIX
00OpOTOB THMA «CJI0KHOE MOJUIEXKAIIEE» U «CI0XKHOE JOMNOJIHEHue». BapuaHnTel mepeBoja
UHOUHUTUBHBIX 00OpPOTOB HA PYCCKHI A3BIK.



2.2. Buno-BpemenHble (opmbl TiarosioB. OOpa3oBaHHE MPOCTHIX, MPOIOJIKEHHBIX,
nep@ekTHeIX M Nep(eKTHO-IPOAOKEHHBIX BpeMeH. BorpocuTenbHble NPEIIOKEHUS B
pa3nu4HbIX BpeMeHax. OOpa3oBaHue OTpUIIATETIBHBIX (DOPM TJIaroiia 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, .M. Menneneese, PXTY um,
J.1. Menneneena.

AKTUBM3AIUSA JTEKCUKU TPOYUTAHHBIX TEKCTOB.

N3yyaroiiee ureHrne HayYHO-TIOMYJISIPHBIX TEKCTOB MO BHIOPAHHOM CIIEUAIIBHOCTH.

IIpumepHas TeMaTuKa TEKCTOB:

«Hayka, TeXHOJIOTUSI U HAyYHBIE METOJIbI»
«XHMMHUYECKOE MPEIITPUATHE
«Xumuueckas 1a00paTopus.
«M3MepeHus B CIICIUAIBHON JIa00paTOPUIY.

Jlekcuueckre  OCOOGHHOCTM ~ TEKCTOB  HAy4YHO-TEXHUYECKOW  HAIPaBICHHOCTH.
TepMUHOJIOTHSI HAYyYHO-TEXHUYECKON JIUTEPATYphl HA U3y4AaEMOM SI3bIKE.

Mooy 3. Ilpakmuxa ycmuoi peuu

[IpakTHka yCTHOM pedH 10 TEMaM:

1. «I'oBopuM 0 cebey,

2. «B ropoae»,

3. «PaiioHn, rae s )KUBy».

Momnosnorudeckasi peub 1o TeMe «0 cebe». JIekcuueckne 0CoOOEHHOCTH MOHOJIOTHYECKOM
peun. PeueBoii 3TUKET MOBCEAHEBHOTO OOIIEHUS (3HAKOMCTBO, MPEACTABIICHUE, YCTAHOBICHUE U
NoJJep)KaHUE KOHTAKTa, 3ampoc M cooOuieHne uHpopMaluu, MO0YyXKAEHHE K JeHCTBHIO,
BBIpaXXEHHE MPOCKOBI, cornacusi). @DOHETHYEeCKHEe XapaKTePUCTHKU H3y4aeMoro  s3bIKa.
Oco0eHHOCTH JUAIOTUYECKON peuy MO MPOWIEHHBIM TEMaM.

O011ee konuyecTBO MoayJeit - 3.

4 O0beM yueOHOH THCHHMIIINHBI

Bunsl yueOHol paboThl B 3auerHbIX B akazgem.
SIMHUTIAX qacax
O0mas TPyA0EMKOCTh JMCHHMILIMHBI 10 Y4eOHOMY IIAHY 8,0 288
KonraktHas patora (KP): 0,57 20,8
Jlexumn (Jlek) - -
IIpaktuueckue 3anstus (I113) 0,56 20
CamocrositesibHas padora (CP): 6,97 251
Bua koHTpoOJs: 3a4eT/IK3aMeH 0,46 3auer (7,6),
IK3aMeH
(8,6)
B Tom unciie no cemecTpam
1 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 2,0 72
KonraktHas pa6ora (KP): 0,17 6,2
Jlexiuu (Jlek) -
[Tpaktnyeckue 3anstus (I13) 0,16 6
CamocrositesabHas padora (CP): 1,72 62
Buja koHTpoJisi: 3a4er / Ik3aMeH 0,11 3auet (3,8)
2 cemecTp
O01as Tpy10eMKOCTh B ceMecTpe 2,0 72
KonrakTHas padora: 0,17 6,2




Jlexmn (Jlek) -
[TpakTueckue 3anrstust (I13) 0,16 6
CamocrositesibHas padora (CP): 1,72 62
Buja kouTpoJisi: 3a4er / 3k3amMeH 0,11 3a4er (3,8)
3 cemecTp
OO0mas TPy10eMKOCTh B CeMeCcTpe 4,0 108
KonTaktHas padora (KP): 0,23 8,4
Jlexmm (Jlek) -
[TpakTaeckue 3arstust (I13) 0,22 8
CamocrositesibHas padora (CP): 3,53 127
Bupa xouTpoJisi: 3a4er / 3k3aMeH 0,24 3K(38316\34)en
Buner yue6HOM paboThI B 3aueTHbix | B actpoHOoM.
CIMHULIAX qacax
O0mas TPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 8,0 216
KonTaktHas padora (KP): 0,58 15,6
Jlexmm (Jlek) -
[Tpaktuyeckue 3anstus (I13) 0,56 15
CamocrositesbHasi padora (CP): 6,97 188,25
Bua koHTpoOJs: 3a4eT/3K3aMeH 0,45 3auer (5,7),
IK3aMeH
(6,45)
B Tom yuciie mo cemecTpam:
1 cemecTp
O01as TPy10eMKOCTh B ceMecTpe 2,0 54
KonraktHas patora (KP): 0,17 4.65
Jlexumn (Jlek) - -
[Tpaktnueckue 3anstus (I13) 0,16 4
CamocrositesbHas padora (CP): 1,72 46,50
Buja konTpoJisi: 3a4er / 3k3amMeH 0,11 3auer (2,85)
2 cemecTp
O01mas TPyA0eMKOCTH B ceMecTpe 2,0 54
Konrakthas padora (KP): 0,17 4.65
Jlexumn (Jlek) -
[TpakTnueckue 3anstus (I113) 0,16 4
CamocrositesnbHas padora (CP): 1,72 46,50
Buja koHTpoJisi: 3a4er / 3k3amMeH 0,11 3auer (2,85)
3 cemecTp
Oo6mas Tpy10eMKOCTh B CeMeCTpe 4,0 108
KonrakThas pa6ora (KP): 0,23 6,3
Jlexmm (Jlek) - -
[Tpaktnyeckue 3anstus (I13) 0,22 6
CamocrositeabHas padora (CP): 3,53 95,25
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,24 6,45
AHHOTanus padoveil NPOrpaMMbl IUCHUNIIHHBI
«®uaocopusn» (b1.5.02)
1 Heap qAuCHUMIUHBI — CcPOPMHUPOBATH y CTYACHTOB KOMIUIEKCHOE MPEJCTABICHUE O

ponu u Mecte GUIOCOPUM B CHUCTEME T'YMaHUTApHBIX, COLUMUAIbHBIX U ECTECTBEHHBIX HayK,




MO3HAKOMHUTh HUX C OCHOBaMH (UiI0co(cKoro 3HaHHUA, HEOOXOAMMBIMHM JJISi  pEIICHUS
TEOPETUYECKUX U MIPAKTUYECKUX 3a/1a4.

2 B pe3yabraTe H3yYeHHMs JUCHMIUVIMHBI oOydawummiics 10 mnporpamme
0akaJjiaBpUaTa J10JIKeH:

Obaaoams crnienyromumu o0mekynsTypHbiMU (OK) KoMIeTeHIIUSMH:

- CIOCOOHOCTBIO UCIIOJIB30BaTh OCHOBBI (hri10co(ckux 3HAHUHM 17151 POPMUPOBAHUS
MupoBo33peHuecko mosuimu (OK-1);

- CIIOCOOHOCTBIO MCIIOJIb30BaTh OCHOBBI IIPABOBBIX 3HAHUI B pa3IMYHbIX chepax
xusHenesatensaoctu (OK-4).

3namy:

- OCHOBHOE COJIep’KaHHE INIABHBIX (PHIO0COPCKHUX KO U HAIlPaBICHHH,

IpeJCTaBUTENIeH 3TUX LIKOJ, CBA3b U pa3iIMuue UX PUIOCOPCKUX UIeH, CBA3b HCTOPHKO-
(bUI0COPCKUX KOHIICTIUN C COBPEMEHHBIMU MPOOIeMaMyl HHIUBUTyaTbHOU U OOIIECTBEHHON
AKHU3HU.

Ymems:

- TOHHUMATh U aHAIU3UPOBATH MUPOBO33PEHUECKUE, COLIMATIbHbBIC U UHIUBUAYaJIbHbIE
poOJIeMBI COBPEMEHHOH JKU3HU; TPAMOTHO BECTH JAUCKYCCHIO, apTYMEHTHPOBAHHO OTCTAaNBATh
CBOIO MO3UIIMIO 110 3HAYMMBIM (pusocopckum mmpodiemMam COBPEMEHHOM KU3HU, ONUPasiCh Ha
HapaOOTaHHBIN B UCTOpHUU (IIIOCODUHN MaTepUaIT; IPUMEHSITh MOJTy4eHHbIEe (hrnocodckue
3HaHU K peIeHUI0 NMPo(hecCHOHANIBHBIX 3a/1a4.

Braoemy:

- IpEeICTaBICHUAMH O (punocoduu Kak HayKe U CUCTEME LIEHHOCTEH, ee MecTe B CUCTEME
TYMaHUTApPHOTO 3HAHUS; OCHOBaMH (HIOCO(CKOTO MBIIUICHHUS;, KaTerOPHAIBHBIM allapaToM
U3y4yaeMoH TUCHMILINHBI, PUI0COPCKUMH METOAAMHU aHaIM3a pa3IMYHbIX IPoOJeM, HaBbIKaMU
dunocockoit  KymbTypsl JJiE  BBIPAOOTKM  CHCTEMHOTO, II€JOCTHOTO  B3IJIAla Ha
NeMCTBUTENIBHOCTh M MECTO XUMHUH U XUMUYECKOM TEXHOJIOTUH B LIEJIOCTHOM KapTHHE MUpa.

3 KpaTkoe coaepxanue TUCHUNIHHBI

Beenenue. dunocodus, ee mporucxoxkaeHre 1 poib B 00IIECTBE.

Mopyns 1. OcHoBHBIE (HUTOCO(CKHE TITKOIBI.

AnTtnuHas Qunocopus (mocokpatuku, coductel, Cokpar, Jemokput, IlmaToH,
ApucTOTENb, JUIMHUCTUYECKU-pUMCKas uiiocodust). OcHOBHBIE NMPOOJIEMBl CpPEIHEBEKOBOM
¢mrocopun u snoxu Bozpoxaenus. Punocopuss Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus [Ipoceemenus. Hemenkas knaccuueckas ¢uiocodus. Pycckas ¢punocopus XIX —
XX BB. OcHOBbl MapkcuUCTCKOH ¢(uimocopuu. OCHOBHbIE HaNpaBIEHUS COBPEMEHHOMN
bunocoduu.

Monynb 2. dunocopckue KOHLIENIUN ObITUS U TIO3HAHMSL.

[Ipobnema ObiTHs B uctopuu (riocopuu. [loHATHS MaTepuaTbHOTO W WCATHHOTO.
OcHoBHBIE (unococKkue HampaBiIeHUS: MaTepHaau3M U uaeanusM. [lpuHiun riaobaabHOro
ABOJIIOIMOHU3MA B COBPEMEHHON HAYYHON KapTHHE MUPA.

Konnenium npocTpancTBa U BpeMeHH B UCTOPUU (HUIIOCO(UHU U HAYKH.

[Tpoucxoxaenne co3Hanus. Poib Tpyaa B MpoucXokaeHHH co3HaHus. M neanuctinaeckue
U MaTepualMCTHUecKue KoHuenuuu co3HaHus. Co3nanue u  Mo3r. Co3HarenbHOE U
Oecco3narenpHoe. Co3HaHue U sA3bIK. CO3HAHHME U CaMOCO3HAHHE.

Konnenuuu rHoceosoruu B HUCTOpUH  (QUIOCOPHUU: CEHCyallu3M, palMOHAIIU3M,
CKENTHIIN3M, arHOCTUIN3M, KOHIIETIIINS BPOXKICHHBIX HICH, anpruopu3M. J[nanekTuka mo3HaHus:
YyBCTBEHHOE U palioHanbHoe. OCHOBHBIE TEOPUU UCTHUHBI.

Monynb 3. [IpoGiemsl uenoBeka B puiocouu.

Yenosek kak mpeaMeT ¢puiaocodckoro aHanmsa B uctopuu puiocodpun. [IporcxoxaeHne
YeJ0BEeKa: MPUPOAHBIE U COLMANbHBIE YCIOBUS aHTpPONOCOLUOreHe3a. buonornueckoe u
COLMAJIbHOE B YeJoBeKe. HIUBUA, MHIUBUAYATbHOCTD, THYHOCTb.



CMBICIT KM3HU W TIpelHa3HaueHue yenoBeka. JKu3Hb, cMepTh, OeccMeptre. JBrkeHue
HEHACW/IMsA, €ero pojb B coBpeMeHHOM xu3Hu. Llenmm u nennoctu. CBoboma BOIM U
OTBETCTBEHHOCTh JIMYHOCTU. HpaBCTBEHHbIE, pETUTHO3HBIC, SCTETUYECKUE LIEHHOCTH.

Monyns 4. @unocodust ICTOPUHU U OOIIECTBA.

YemoBEK B CHCTEME COLMAIBHBIX CBs3eil. JIMUHOCTH M Maccel, cBoOOma U
HeoOxoaumocTh. Dunocodus ucropun: GopMalMOHHAS W [MBWIM3ALMOHHAS KOHLEMIUU
UCTOPUYECKOTO pa3BUTHA. [IporpeccUcTCKre W IUKINYEeCKHEe MOJACITH pa3BUTHs. | moOanbHbBIE
po0ieMbl coBpeMeHHOCTH. KoHuenus ycToiunBOro pa3BUTHs U CLIEHApUU OYIyIIETO.

OOmectBo u ero crpykrypa. CommanbHas, MOJUTHYECKass W IyXOBHas cCdepsl
obmectBa. Konuenuuu rocyaapcrsa B uctopuu punocodckoit Mpiciu. I'paxkaaHckoe o0111ecTBO
Y TIPaBOBOE r'OCYIapCTBO.

Mopyns 5. @unocodckre mpoOaeMbl XUMUHA U XUMUYSCKON TEXHOJIOTHH.

Hayunoe u BHeHaydHoe 3HaHue. CTPyKTypa Hay9HOTO 3HAHHS, €r0 METOABI U (OPMBIL.
HayuHnble peBOIIONMU M CMEHA TUIOB palMoHajdbHOCTU. Hayka B COBpeMEHHOM MHpe. DTHKa
HayK{ U OTBETCTBEHHOCTH YUEHOTO.

[IpoGnema cooTHomeHUST HAayKd M TexHUKU. ColuanbHble TOCIEACTBUA HAy4YHO-
TEXHUYECKOTO Iporpecca. DTHYECKHE U IKOJOTHYECKHE HUMIIEPATUBbI Pa3BUTUA HAYKU U
TEXHHKHU.

MecTo XuMUU B CHCTEME €CTECTBEHHBIX HayK. OCHOBHAas Mpo0biieMa XMMUHU KaK HAyKd U
npousBojcTBa. llenn w 3amaum  xumudeckod  TexHonoruu. Croenuduka XUMHKO-
TEXHOJIOTHYECKOT0 3HAHUS: (PYHIaMEHTAITBHOE U TPUKIIATTHOE, SIMITUPUICCKOE U TCOPSTHUYECKOE.

OO111ee KOIMYECTBO MOTyIIEH - 5.

4 O0beM yueOHOH THCHHMIIINHBI

Bunet yueGHoi paboThl B 3aueTHBIX B akagem.
SIMHATIAX yacax
Oo0mas TPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 5,0 180
Konrakthas padora (KP): 0,34 12,4
Jlexruu (JIek) 0,22 8
[Tpaktuueckue 3anstus (I13) 0,11 4
CamocrositesibHas padora (CP) 4,42 159
Bua koHTpoOJA: 3aUeT/IK3aMeH 0,24 IK3aMeH
(8,6)
Bunsl yueOHoI paboThl B 3auernsix | B actponoM.
SIMHATIAX yacax
O0mas TPyA0EMKOCTh JMCHHIIIHHBI 10 Y4eOHOMY IIAHY 5,0 135
KonTaktHas padora (KP): 0,34 9,3
Jlexmm (Jlek) 0,22 6
[Tpaktnyeckue 3anstus (I13) 0,11 3
CamocrositesbHas padora (CP) 4,42 119,25
Bua xouTpoJisi: 3a4er / Ik3amMeH 0,24 IK3AMEH
(6,45)

AHHOTanus padoveil NPOrpaMmbl AUCHUNIIHHBI
«HUctopus» (b1.5.03)

1 Heap qucuuniauHbl - GOPMUPOBAHUE Y CTYACHTOB KOMIUIEKCHOTO IMPEACTaBICHHS O
poOIi W MECT€ HCTOPHUM B CHUCTEME TyMAaHUTApHBIX M COIMAIBHBIX HAyK, KYyJbTYpPHO-
UCTOpHUYECKOM cBoeoOpaszun Poccum, ee mecTte BO BCEMHPHO-MCTOPHUECKOM TIpolecce, o0
OCOOCHHOCTSIX U OCHOBHBIX AdTamax €€ MCTOPUYECKOTO Pa3BUTHS; BBEIECHUE CTYIEHTOB B KPYT
UCTOPUYECKHX MPOOIIEeM, CBSI3aHHBIX C 00J1acThi0 OyayIiel mpoQecCuoHaNbHOM e TeTbHOCTH.

2. B pesyabrare wu3y4eHHMs] UCHHUIUVIMHBI O0y4YaWIUMIiCA MO MNporpamme
0akajaBpHUaTa q0JIKEH:




Obnaoamse CIENYIOMUMU 00UeK)IbIMYPHLIMY KOMITETCHIIUSIMU:

- CIIOCOOHOCTh ~ AHAIM3UPOBATh  OCHOBHBIE  J3Tallbl W 3aKOHOMEPHOCTH
MCTOPUYECKOTO pa3BUTHs 00IIecTBa Uil POpMUpPOBaHUs rpaxaanckoi nosumun (OK-2);

- CIIOCOOHOCTh PabOTaTh B KOJUIEKTUBE, TOJCPAHTHO BOCIPHHUMATH COLMAIIBHEIC,
ITHUYECKHE, KOH(PECCHOHANIbHBIE U KYIbTypHbIe pasinuuus (OK-6).

3namo:

- OCHOBHBIEC HalPaBJICHUS, TPOOIEMbI U METOIBI HCTOPUUECKON HAYKH;

- OCHOBHBIE JTalbl W KIIOYEBBIE COOBITHA HcTOopun Poccum M Mupa; OCOOCHHOCTH
pa3BUTHSL POCCUHCKOIO TOCYJAapCTBA, BBIAAIOIIMXCS JAEITENCH OTEYeCTBEHHON M BceoOluein
HCTOPHH.

Ymems:

- COOTHOCHTH OOIIME HCTOPHYECKHUE IIPOIECCHl U OTHCNIbHBbIC (DAKTHI; BBIIBIATH
CYIIECTBEHHBIE YEPThl HMCTOPHUYECKUX IPOIECCOB, SBICHUH M COOBITHH; aHaIM3MPOBATH
COIMAJIbHO-3HAYNMBIE ITPOOIIEMBI;

- (dopmynupoBaTh M apryMEHTHPOBAHO OTCTAaWBaTh COOCTBEHHYIO IIO3UIHIO IO
Pa3IUYHBIM NIPOOIEMaM HCTOPHUH.

Braoemy:

- TIPENCTaBICHUSIMH 00 UCTOPUU KaK HayKe, ¢ MECTe B CUCTEME 'yMaHUTapHOTO
3HAHUS;

- IPE/ICTaBICHUAMHI 00 OCHOBHBIX ATanax B HCTOPUH YEJIOBEYECTBA M X XPOHOJIOTHY;

- KaTeropuaabHO-IIOHATUHHBIM aIlllapaToOM U3y4aeMOH IUCLUILUIMHBI;

- HABBIKAMU aHAJIN3a HCTOPUYECKUX UCTOYHUKOB.

3 Kparkoe coaep:xanue JUCUMILIHHbBI.

Monyns 1. Uctopust B cucteMe colMaibHO-TYMaHUTApHBIX HayK. OCHOBBI METO0JIOTUU
ucropuyeckoit Hayku. OcoO€HHOCTH CTaHOBJIEHHUS TOCYAapCTBEHHOCTH B Poccun.

Mecro ucropum B cucreMe Hayk. lIpenmer wmcropudeckoi Hayku. Poib Teopuu B
no3HaHuu npoiioro. CynHocTs, GopMbl, (QYHKIMH HCTOPUYECKOro 3HaHMA. VICTOYHMKHM 1O
OTEUYECTBEHHOM uCTOpuH, ux kiaccudukamus. Hcropuss Poccum — HeoThemiemas dYacThb
BCEMHMPHON UCTOpUH; 0011Iee U 0COOEHHOE B HICTOPUYECKOM Pa3BUTHH.

Hawano poccuiickoii rocynapcrBeHHOCTH. KueBckas Pycb. OTHOKynbTypHBIE U
COLIMAJIbHO-TIOIMTUYECKHUE NPOLIECCHI CTAHOBJICHHUS] POCCUMCKON roCyaapCcTBEHHOCTH. [IpunsaTue
XPUCTHUAHCTBA.

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

Monyns 2. Poccuiickas umnepust B XVIII- nauane XX B.

Poccuiickoe rocymapctBo B XVIII Beke — Beke MOAECpHM3aLMU W IPOCBEIICHMUS.
Pedbopmer Ilerpa 1 kak mepBas NOMBITKA MOJAEPHM3ALMU CTpaHbl, €€ OCOOEHHOCTH.
®opmupoBanne Poccuiickoil umnepuu. OCHOBHBIE HAIIPaBICHUS «EBPOINEU3ALNN» CTPAHBI.
DBOJIOIMUS COMATBHON CTPYKTYpHI obmiecTBa. JlanbHelee pacmmpenue rpanul Poccuiickoit
UMIIEPUH.

Poccust B XIX cronerun. Ilpomsimennsiii nepesopot B EBpone u Poccun: obmiee u
ocobenHoe. Baxkneiimue ycnoBus nepexona Poccun k MHIycTpuanbHOMY OOLIECTBY — peIICHUE
KPECTBSIHCKOI'O BOIIpOCca 51 OrpaHUYCHUE CaMOJIepKaBHsL. JIMUTeNnbHOCTS,
HEIOCJIEe0BaTeNbHOCTh, LHMKJIMYHOCTh Ipouecca OypxkyasHoro pedopmupoBanus. Poib
CcyObeKTUBHOrO (hakTopa B MpeojojeHuH oTcraBaHus. Pedopmbl XIX Beka, MX 3HAYCHHE.
O6mecTBenHbIe ABMkeHUs B XIX Beke.

Poccus B Hauane XX Beka (1900 — 1917rr.). OcoOGeHHOCTH COLMATBHO-DKOHOMUYECKOTO
pazButusi Poccum B Hawanme XX Beka. OOBeKTHMBHas TOTPEOHOCTh HMHIYCTPHUATBHON
mozaepHuzanun Poccuu. CooTHomeHue nonautudyeckux cuin B Poccum B Hawane XX Beka.
Hapacranue kpusuca camonepxkaBusa. llepBas poccuiickas peBomonus. OOpa3oBaHue
nosmMThdeckux napruil. ['ocymapcrBenHas nyma Hadana XX BEKa Kak IIEpBBIA  OIBIT
poccuiickoro napiamentapusma. CTONbIMMHCKAs arpapHas pedgopma. [lepBas mupoBas BoifHa 1



yuactue B Heill Poccun. ®eBpanbckas peBomouus 1917r. 1 KopeHHBIE HW3MEHEHHUS B
MOJIMTUYECKON KU3HU CTPAHBIL.

Moayns 3. OT cOBETCKOro rocyapcTsa k coBpeMenHoi Poccum.

dopMupoBaHUEe U CYIIHOCTh coBeTckoro ctposi (1917-1991rr.). IloaroroBka u mobeaa
OxTs10ppcKOr0 BOOpY:keHHOTO BoccTanusi B Ilerporpaze. 11 Beepoccuiickuii che3n CoBeToB u
€ro peueHusi. JKOHOMHYECKas U COIMalibHas MOJIUTUKA OOJIBLIEBUKOB. ['paskaHCKas BOMHA U
uHocTpaHHas uHTepBeHims. Cynp0a u 3Hadenwme HOIla. YTBepkaeHue OIHONAPTHIHOMN
nosmtraeckoi cuctembl. ObpazoBanne CCCP. [Tonmutrueckas 6opb0a B MapTUU U TOCYIapCTBE.
CCCP B roas! nepBbix msaTwiieTok (koner 20-x rr. — 30-e rr.). @opMupoBaHue pexxuMa JUIHOU
Bractu CTanMHa YU KOMAaHIHO-aJMUHUCTPATUBHON CHCTEMbl YIPABIEHUS TOCYIapCTBOM.
Buemnsis momutuka CCCP B 20-30-e rr. CCCP Bo BTOpOii MupoBoi U Benmkoi
OtedecTBEHHOM BOiTHE. MI3MEHEHHE COOTHOIICHUS! CUJI B MUPE MOCJI€ BTOPOH MHPOBOM BOMHBI.
Havano «xononnoii BolHb». TpyaHoctu mnocieBoeHHoro pasButus CCCP. VikecroueHue
MOJIMTUYECKOTO  PEeKMMa W UACOJNOrHYeckoro  KoHTpois. [lombiTku  OOHOBIEHUS
«rocyaapctBeHHOro counanuzMa». XX cwve3q KIICC u ocyxnenue Kynpra auuHocty CranuHa.
«OrtTenenby B AyXOBHOU cepe. DkoHomHueckue pedopMbl cepeanHbl 60-X ro/1oB, TPUYUHBI
UX He3aBeplleHHOCTU. HapacTaHue KpU3HCHBIX SIBIEHMH B COBETCKOM oOmectBe B 70-e —
cepenune 80-x rogoB. Buemnss nonutuka CCCP B konHue 60-x Hadane 80-X IT.: OT pa3psaku K
000CTpEeHHI0 MEXIyHAapoaHOH oOctaHoBkH. «llepecTpoiika»: CyIIHOCTh, IIETH, 3aJ]ayH,
OCHOBHBIE 3Tanbl, pe3ynabTatsl. Pacmang CCCP. O6pazoBanue CHI'.

CraHoBlieHHE HOBOM POCCHICKON rocynapctBeHHOCTH (¢ 1991- mo Hactosiee Bpems).
JIubepanbHas KOHUENIMS pOCCHMCKMX pedopm: mepexon K pbIHKY, (HOpMUpOBaHUE
rpakaaHckoro oOmiecTBa W MpaBoBOro rocyaapctBa. «lllokoBass Tepamus» 3KOHOMHUYECKHX
pepopm B Hauane 90-x romoB. Kouctutymus Poccuiickoit  ®@epeparuu  1993r.
MexHanuoHanbHble oTHOLEeHUs. [lonuTuyeckue mapTuu U OOIIEeCTBEHHBIE JABMKEHUs Poccun
Ha coBpeMeHHOM »otane. Poccus Ha mytm MozaepHuszauuu. Poccus B cucreme MHpPOBOM
HSKOHOMHUKH U MEXITYHAPOJHBIX CBSI3EH.

OOu1ee konuyecTBO MoayJel — 3.

4 O0beM y4eOHOH JUCHUIJIMHBI

Bunsl yueOHol paboThl B 3auerHbIX B akanem.
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCHUILJIMHBI 10 Y4eOHOMY IUIAHY 4,0 144
KonraktHas patora (KP): 0,34 12,4
Jlexruu (JIek) 0,22 8
[Tpaktuueckue 3anstus (I13) 0,11 4
CamocrositesbHas padora (CP): 3,42 123
[ToaroToBka K KOHTPOJIBHBIM padboTaM 0,28 10
Pedepar / acce 0,56 20
CamocTosITeTbHOE U3YYEHUE TUCIUILIUHBI 2,58 93
Buja konTposi: 3a4eTr/3K3aMeH 0,24 IK3aMeH
(8.6)
Bunel yue6HoI paboTh B 3auetHbIX B actponom.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 4,0 108
KonrTaktHas padora (KP): 0,34 9,3
Jlexumm (Jlek) 0,22 6
[Tpaxtrueckue 3ansatus (I13) 0,11 3
CamocrositesnbHas padora (CP): 3,42 92,25
IToaroToBka K KOHTPOJILHBIM paboTam 0,28 7,50
Pedepar / acce 0,56 15




CaMoCTOSATETbHOE N3YYCHUE TUCITUTUINHBI 0,83 69,75

Buja konTpoJisi: 3a4er/3K3aMeH 0,24 IK3aMeH
(6,45)

AHHOTaNUsA padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«®u3uueckast KyJabtypa u ciopt» (b1.5.04)

1 Henap AMCHUMIUIMHBI: OBJIAJICHHME METOJOJOTHEH HAyYyHOro MO3HAHWS (U3UYECKOU
KyJIbTYpbl M CIOpTa; CHCTEMOM IPAKTUUYECKUX YMEHUH U HaBBIKOB, OOECIEUMBAIOIINX
COBEpIICHCTBOBAHUE MCUXO(U3UUECKUX CIOCOOHOCTEH; 3HAHME MCTOPUYECKUX, HAYYHBIX U
NEIarOrMYecKuX OCHOB (DM3WYECKOM KyJIbTYphl, CIOpPTa M 3J0pOBOrO 00pasza >KHU3HH;
dbopMupoBaHHE  MOTHMBALIMOHHO-IIEHHOCTHOTO  OTHOLIEHHS K  (U3MYecKOH  KyIbType,
(u3nUecKOMy COBEPIICHCTBOBAHHIO U CAMOBOCIIUTAHHIO, YCTAHOBKA Ha 3/10pOBBI 00pa3 KU3HU.

2 B pe3yabrare H3yYeHHMsl AUCHMIUIMHBI O00Oy4Yamoumuiics 10 mporpamMmme
0akajiaBpuaTa J10JI/KeH:

Obnaoams crnenyromumu o0mekyasTypHbiMU (OK) KoMneTeHIusIMu:

—  CIIOCOOHOCTBIO K caMoopraHu3anuu u camoodpaszosanuto (OK-7);

—  CHOCOOHOCTBIO HCIIOJIb30BAaTh METO/ABI U CpencTBa (PU3MYECKOM KyJIbTypbl AJis

obecreyeHrs OTHOICHHOM COlMaIbHOM 1 ipodeccnonanbHoi aestensHocT (OK-8).

3namy:

—  HayyYyHO-TIPaKTUYECKHE OCHOBBI (U3UYECKON KyJIbTYpbl M CIOPTa, Typu3Ma u

3JI0pPOBOTO 00pa3a KU3HHU,

—  COLHMaIbHO-OMOJIOTHYECKHE OCHOBBI (PM3UYECKOU KYIbTYPHI U CIIOPTA,

—  HCTOPHYECKHE OCHOBBI (PU3NYECKON KYIbTYpPHI U CIIOPTA;

—  HCTOpPHIO (U3UYECKON KYIBTYphl M CIOPTAa, WUMETh IPEICTABICHHE O 3HAYUMBIX

CHOPTUBHBIX COOBITHSAX HE TOJBKO CBOEW CTPaHbI, HO U MHUPOBOTO YPOBHSI; Ba)KHEUIINE

JOCTHKEHUS B 00J1aCTH CIIOPTA;

— cnoprtuBHble Tpaauuu MXTU-PXTY um. J[.1. MenneneeBa, HIOMHUTh O TOJABUTAX

CIIOPTCMEHOB B ro/ibl Benukoit oreuecTBeHHOI BoWHbI 1941-1945 rr.

Ymemy:

—  TPUMEHSATH MOJIyYE€HHbIE TEOPETUYECKUE 3HAHUS B MIOBCEHEBHON, 00pa30BaTEIbHOMN

1 Ipo(heCCUOHATILHON e TENIbHOCTH;

—  CaMOCTOSTEIBPHO COBEPLICHCTBOBATH M pa3BUBaThb CBOM KYJIbTYPHBII YPOBEHb B

o0acTu uCTOpuu PU3NYECKON KYIbTYPHI U CIIOPTA;

—  ONepupoBaTh TEMATUYECKUM IOHATHUIHBIM amnmnapaToM COBPEMEHHOW (u3nueckoit

KYJBTHI U CIIOPTA;

—  BBINOJHATH 33JaHUSA, CBS3aHHBIE C CAMOCTOSITEIbHBIM aHAIM30M M 00pabOTKOM

MH(OPMALIUU IO U3YYaeMbIM TEMaM.

Braoems:

— HaBBIKAMH KPUTHUYECKOTO MBINUICHUs, O0O0OOIMeHUs W aHaim3a WHGOPMAIIIH,

MTOCTAaHOBKH LIE€JIM U BHIOOPA MTYyTH €€ JOCTHKCHUS,;

—  HCIONB30BaTh (PHU3KYIbTYPHO-O3I0POBUTENBHYIO JESITEIbHOCTh IS YKPEIUICHUS

3JI0POBbsI, JOCTHXKEHHSI KU3HEHHBIX U MPO(ECCHOHABHBIX LIEeH;

— Metogamu Qui1ococKoro Mo3HaHusl, HaBbIKAMH PEQIIEKCHH.

3 Kpartkoe coaep:xaHue TUCUMILIHHBI

Jucuunnuaa (Moaynu) no «®Pu3nueckol KyJabType U CIOPTY» pPEaTU3yIOTCs B paMKax
6a3oBoii yactu bioka 1 «Jucuumiauuel (MOZYJIM)» MporpaMMbl OakajgaBpuara B oObeme 72
akajeMudeckux 4acoB / 54 actp. 4. (2 3aueTHBIC CIUHUIIBI) IPU 3A04HOU hopme 00yueHus.

[TporpamMma paccunTaHa Ha U3y4yeHHUE AUCLUILIMHBI B TEYEHHUE IBYX CEMECTPOB (2-T0 U 6-
ro), Mpeanojaraer, 4ro OOydarolMecs MOJy4YaroT TEOPETHYECKYI0 MOArOTOBKY B 00JacTu
«Dusznueckas KyJabTypa U CIIOPT.

Pa3zgesnbl AMCHUIVIMHBI U BUABI 3aHATHI



Monayib Haszsanue moyist Bcero, Yacos
aKaz.u/3.e. I1P CP 3AY
1. [Ipeamer «Pusndeckas KyiabTypa u 36/ 1 3.en. 6 26 4
ciopt». Criopt u oasur. Ucropus
CHOPTUBHBIX OOIIECTB CTPAHbI

2 Cropr BeIcmnx goctikenuit. cropus | 36 /1 3.en. 6 26 4
OnuMOUNRCKUX, TapaTUMIUUCKUX,
CHEIUANIBHBIX, ACQIUMITUNUCKUX UTP

Bcero uacos 72 12 52 8
Mopyins Ha3anue monyns Bcero, Yacos
acTp.u/3.el. I1P CP KP
1. [Tpenmer «Pu3nveckas KyJabTypa u 27/ 1 3.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, TAPATUMIUNACKHX,

CIIeNUATBLHBIX, TeDIUMIUACKUX UTP
Bcero uacosn 54 9 39 6

Kaxnbiii Moy Ib MpOrpaMMbl HMeeT CTPYKTYPY:
- IpaKTUYEeCKHUe 3aHATH (B BUJIE JIGKIIMOHHO-TIPAKTUYECKOU paboThl);
- MPAaKTUYECKUH pa3fen (JoMallHee 3aJaHiue — CAMOCTOSITeNIbHAs padoTa CTYJEHTOB);
- KOHTpoabHBIH pasnen (KP) — 3auer.

Teopernuecknii pazgen GopmupyeT cucTeMy HAyYHO-TIPAKTHUECKHUX U CHEIHaIbHBIX
3HaHWMA, HEOOXOMWMBIX JUIsi TOHUMAHUS TPHUPOJHBIX U  COIHUAIBHBIX  IPOIIECCOB
(GYHKIIMOHUPOBaHHS (PHU3UUECKON KYJIbTYphl OOIIECTBA M JTUYHOCTH, YMCHHS WX aJJalITUBHOTO
TBOPUYECKOTO  HCIONB30BaHUS Ui JUYHOCTHOTO U MPO(PECCHOHANBHOTO  Pa3BUTHS;
CaMOCOBEPIIIEHCTBOBAHUS, OPTaHU3AINN 3J0OPOBOTO 00pa3a »KHU3HH NPH BBHIOJHEHUH y4eOHOI,
pohecCHOHANBFHON U COIIMOKYIBTYPHOH €ATEeIHbHOCTH.

CamocTosiTeIbHAsi padoTa TpeaycMaTpPUBAET M3yYCHHE OCHOBHBIX METOJIOB M CIIOCOOOB
dbopMupoBaHus y4eOHBIX, MPOGECCHOHATBHBIX M >KU3HEHHBIX YMEHHMH M HaBBIKOB CpPEICTBAMHU
(U3HYECKON KYIBTYPHI U CIIOPTA.

Kontpoabnblii pa3aen. Kputepuem ycmemHOCTH OCBOEHHUS y4eOHOro Mmarepualia
SIBIIIETCSL OIEHKA TIPEIoIaBaTess, YYUTHIBAIONIAS CBOCBPEMEHHOCTh BBIMTOJHEHUS JIOMAITHHX
3alaHuif, YEeTKOCTh ¥ TIOJHOILIGHHOCTh BBIMIOJIHEHUS KOHTPOJBHBIX paboOT, 3HAHUU
TEOPETUIECKOTO pazjielia MporpaMMBbI

4 O0beM yueOHOH TUCHHMILINHBI

B B I VI
Busl yueOHOI paboThI 3a4YETHBIX | aKaJeM. | CEMECTp | ceMecTp
CIMHUIAX | dacax
Oo0masi Tpy10eMKOCTh TUCHUIJIMHBI 10 2,0 72 1,0 3.ex. | 1,0 3.exm.
y4yeOHOMY IJIAHY 36 yac. | 36 uac.
KonrTaktHas padora (KP): 1,78 72 36 36
[Tpaktuyeckue 3austus (I1P) 0,34 12 6 6
CamocrosiTebHasi padora (CP): 1,44 52 26 26
Bua konrpoJs: 022 8 3auer 3ader
3a4eT / IK3aMeH ’ (4) (4)
B B I VI
Bunst yae6HoI paboTh 3aUETHBIX | ACTPOHOM. | CEMECTP | CEMECTP
eIMHUIIAX qacax




O0mast Tpy10eMKOCTb JUCUHUILIMHBI 110 2,0 54 1,0 3.en. | 1,0 3.ex.
y4eOHOMY ILIaHY 27 yac. | 27 yac.
KonraktHas pa6ora (KP): 1,78 54 27 27
[TpakTaeckue 3arstust (I13) 0,34 9 45 45
CamocrositeabHas padora (CP): 1,44 39 19,5 19,5
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,22 6 322‘31; T 3?‘31)6 T

AHHOTaI U padoyeil MPOrpaMMspl AU CHUILITHHBI

«Maremaruka» (b1.5.05)

1 Heapto (ucUMMJIMHBI - (OPMHUPOBAHUE Y CTYJACHTOB CUCTEMbl OCHOBHBIX MOHSITHIA,
UCIIOJIB3YEMBIX JJIS TIOCTPOSHUS BAXKHEUIIMX MaTEeMaTHYECKUX MOJENe, u yMEHHS
HCII0JIb30BaTh MaTEMAaTUYECKHE METO/IbI JIJISl OMMCAHUs PA3IMYHBIX IIPOLECCOB.

2 B pe3yabTare wu3yveHusi AUCHUILVIMHBI oOyvyamommiics 10 NporpamMmme
0akaJjiaBpUaTa J0JIKeH:

Obaadamy crienyronmmu odrenpodeccuonababiMu KoMiteTeHmmssMu (OITK):

- CIIOCOOHOCTBIO ~ HCIIOJIb30BAaTh ~ OCHOBHBIE  3aKOHBI ~ €CTECTBEHHOHAYUYHBIX
TUCIUIUIMH B TPO(EeCCHOHANBHOM NIEeATENbHOCTH, MNPUMEHSATh METOABl MaTeMaTHYeCKOTO
aHaJM3a U MOJICIIMPOBAHUS, TEOPETHYECKOTO U IKCIIepuMeHTanbHoro uccienosanus (OI1K-2).

3nams:

- OCHOBBl  Ju((HepeHIHnaIbHOTO U MHTETPABHOTO MCcUucieHus, auddepeHnnanbHbx
YpaBHEHU;

- MaTeMaTUYECKUEe TEOPUM U METO/bI, JIEKAIIUE B OCHOBE IMOCTPOSHUSI MaTEMaTHUYECKUX
MOJICIICH;

- OCHOBBI IPUMEHEHUS] MaTEMAaTUYECKUX MOJIENIEN 1 METO/I0B.

Ymemy:

- BBIOMpATh MaTEMaTHYECKHUE METObI, TPUTOIHBIC SISl PEIICHNs KOHKPETHOM 3a1a4u;

- UCII0JIb30BaTh MaT€MaTUUECKUE TOHATHUS, METOAbl U MOJEIH ISl OIMCAHUS PA3IUYHBIX
IIPOLIECCOB;

- BBIABISITh MAaTe€MaTHYECKHE 3aKOHOMEPHOCTH, JEXKAlllMe B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

- WCIOJB30BaTh OCHOBHBIE METO/IbI CTATUCTHUECKON 00paOOTKH TaHHBIX;

- MPUMEHATHh MaTeMaTHYECKUE 3HAHUS Ha MEXIUCIUIUIMHAPHOM YPOBHE.

Braoemns:

- ocHOBaMHU (YHIAMEHTAIBHBIX MAaTEMaTHYECKUX TEOPHH M HABBIKAMH HCIIOJIb30BAHMS
MaTEeMaTUYEeCKOro amnmapara;

- METOJaMU CTaTUCTUYECKOW 00paboTKK MHPOpMAIUH.

3 Kpartkoe coaep:kanue TUCIUNIHHBI:

1 cemectp

1.BBenenue.

[Ipenmer n Metoapl maTeMatnku. OnHcCaHWE OCHOBHBIX pa3nenoB Kypca. [IpaBuna u
TpeOOBaHUS NPU U3YUYCHUHU Kypca.

2. DneMeHTHI areOphl.

UYucnoBble MHOXeCTBa, KoMiuiekcHble uucia. Omnpenenutenu II m I[I mopsiaxos.
BekTopbl: OCHOBHBIE MOHATHS, CKAISIPHOE, BEKTOPHOE U CMEUIAaHHOE NMPOU3BEACHHSI BEKTOPOB.
AHanmuThuecKasi TeOMETpusi: MmpsAMasi Ha MIOCKOCTH, KpuBble Il mopsiaka. Matpuisl: 1elcTBUs
HaJ MaTpULIaMH, PUBEJCHUE K CTyleHYaToMy BUay U Buay l'aycca. Panr marpuiel. O6paTHas
marpunia. Teopema Kponekepa-Kanmennu. Pemienune cucteM nMHEHHBIX —anreOpanyecKux
ypaBHeHU. COOCTBEHHBIE Ynciia U BEeKTOphl. KBagpatuanbie (OpMBI.



3. ®dysknus oxHoit nepemennoil. [Ipenen ¢pynkuuu. HempepslBHOCTE hyHKIINY.

Oynaknusg. CrocoOwl 3amanus GyHkmuu. Ilpenen ¢yHkiuu B Touke. OIHOCTOPOHHUE
npeznensl. [Ipenenst Ha 6eckoHeyHOCTH. beckoHeYHO Mamble 1 OECKOHEUHO OobIue (QyHKIHH,
UX CBOMCTBAa M B3aWMHas cBs3b. CBoMcTBa mpenenoB. llepBelii U BTOpOH 3amedaTesibHbIE
npenensl. HempepblBHOCTh (YHKIIMM B TOYKe W Ha mpoMmexyTrke. CBoiictBa (yHKIUH,
HEMpepbIBHBIX Ha OTpe3kax. Touku pa3peiBa GYHKIMU U UX KJIaCCHU(PUKALIUA.

4. IuddepeHnnanbHOe UCUUCTICHUE (PYHKIIMHA OHOHN MMEePEMEHHOM.

[Ipow3BogHass (yHKIMHM, €€ TeOMETPUUECKHMH M MeXaHu4eckud cMmbici. [lpaBuia
muddepennmpoBanus. Tabmuua OcHOBHBIX mpou3BoAHbIX. Juddepenuman ¢ynxum, ero
OPUMEHEHU K MNpUOIMKEHHBIM  BblUMCIEHUSAM. HBapumaHTHOCTH  (OpPMBI  [IE€PBOTO
mupdepennmana. [IpowsBomnas cinoxHOW QyHknun. JuddepeHunpyeMocts (QyHKIUU:
OlpesieieHue, TEeopeMbl O CBA3M JTUPGEpEeHIUPYEMOCTH C  HENpPEpPBIBHOCTBIO U C
CylIecTBOBaHHEM Npou3BogHON. OcHOBHBIE TeopeMbl AudhepeHnnanbHOro ncuncienus: Poms,
Jlarpanxa, Komm. IlpaBuno Jlonutans (packpbiTue HeomnpeneneHHocTel). IIpousBonnble
BBICHINX TOPSIKOB. JIoKanbHBIH dkcTpeMyM (yHKIHH. HeoOXoaumple U JOCTaTOUYHBIE YCIOBUS
skcTpemyMma. [IpaBuno uccinenoBaHus (yHKIMHM Ha MOHOTOHHOCTb M 3KCTpeMyM. lIpu3Haku
BBIITYKJIOCTH ¥ BOTHYTOCTH (QyHKIMHU. Touku nepernba. Heobxonmmoe u 10CTaTOUHOE YCIOBUS
nepern6a. AcuMNTOTHl (YHKIMH, HMX BHIbl M CIOCOOBI HaxoxjaeHus. OOmas cxema
uccleoBaHus (DYHKIIHIA, TOCTPOCHHUE MX TPAPHKOB.

5. MHTerpanbHoe ncunciaeHne GyHKIUU OAHOM epeMeHHOH.

[TepBooOpasnas ¢ynkuusa. HeonpeneneHHbI WHTETpad W €ro CBOWCTBa. Tabnmia
OCHOBHBIX HMHTETpaJIoB. MeToabl HMHTErPUPOBAHMS: HEMOCPEICTBEHHOE WHTETPUPOBAHUE,
MHTETPUPOBAHUE [10/ICTAHOBKOM, HMHTETPpUPOBaHUE 0 YacTAM. MIHTerpupoBaHue palioOHaIbHBIX
npoOeit. MHTerpupoBaHue HEKOTOPBIX HPPALMOHAIBHBIX M TPUTOHOMETPUYECKHX (DYHKIHI.
OmnpeneneHHbIl UHTETpall, €ro reoMeTpuueckuii cMpicil. CBONCTBA OMPEEIEHHOTO MHTErpaa.
®opmyna Hetorona-Jleitouuna. Teopema o0 cpeaHeM 3Hau€HUM. 3aMeHa IE€PEMEHHOH U
UHTETPUPOBAHUE 110 4YACTSIM B OINpeAeeHHOM uHTerpane. I[IpuioxkeHus OmpenereHHOro
MHTErpaja K BBIUMCIECHUIO IUIoIanel miockux ¢uryp. I[ToHaTne HecOOCTBEHHBIX MHTErPAJIOB:
orpezieNieHus, CBOWCTBA, METObI BEIUMCIICHHUS.

2 cemecTp

1. uddepenipanbioe ucurcieHne (QyHKINH HECKOJBKUX TMEPEMEHHBIX. DJIEMEHTHI TEOpHU
TIOJIS.

@yHKIMM ABYX U 0ojiee MepeMEeHHBIX: OIpejeseHne, o0aacTb OonpeaenacHus, o0nacTb
U3MEHEHMs, TeOMeTpHuecKas HMHTeprperanusi, JUHUM ypoBHA. Ilpenen ¢yHKkuMM B TOUKe.
UYactHble mpou3BoAHbIE (Ha MpuMepe (QYHKIMHU ABYX NepeMeHHbIX). Juddepennupyemocts
(GYHKLIUU HECKOJIbKMX IepeMeHHbIX. JloctaTounsle ycnoBus auddepenumupyemoctu. ITomHas
npousBogHas. [IpousBonnas crnoxHodt ¢Qynkuuu. [lomueni guddepenunan. MHBaprHaHTHOCTD
noigHoro  jguddepeHnmana.  AHATUTHUYECKHMM  NpU3HAK  MOJHOro  auddepeHimana.
HuddepenurpoBanre (QyHKIMM OAHOM M JBYX IEPEMEHHBIX, 3a/JlaHHOM HesIBHO. YacTHbIe
IOPOM3BOJIHBIE U TOJIHBIE JU(depeHanbl BBICIINX TMOPSAKOB. TeopeMa O paBEHCTBE
CMEIIaHHBIX MPOU3BOAHBIX (AN (YHKUMM JBYX NEpeMEHHBIX). JIoKanabHBIE ASKCTPEMYMBI
(GyHKIMU JBYX MEPEMEHHBIX: HEOOXOJMMOE U JIOCTATOYHOE YCIOBHS HKCTpeMyMa. Y CIIOBHBIN
sKCcTpeMyM (MeToa MHOXKUTeNel Jlarpanxka). Hanbompiee u HanMeHbInee 3HaUeHHE QYHKIIUHA B
3aMKHYTOH oOmacti. OcHOBHblEe MOHATHS Teopuu mnons. CkanspHoe mone. [loBepxHoctu u
auHuKM ypoBHs. [IponsBogHas mo HampaBiieHUIO. ['paJlueHT CKaJspHOIo IMOJs U €ro CBOWCTBA.
BexTtopnoe nosnie. Jluseprenuust nosst. Porop nomns. CesA3b MKy IpaJUEHTOM U IPOU3BOIHOMN
10 HaIlPaBJICHUIO.



2. KpaTtHble unTerpaisl. /[BoitHOI MHTErpall: onpeAeeHue, FTEOMETPUUECKUI CMBICH,
CBOICTBA. Bpruncienue 1BOMHOrO HHTErpaia B IEKapTOBOM U MOJISIPHOM cHUCTEMaxX KOOpAUHAT
Nurerpan Ilyaccona. TpoiiHOM HHTErpall: ONIpeAeIeHNUEe, TEOMETPUIECKUN CMBICII, CBOWCTBA.
Brruucnenue tpoiiHoro unrerpania. [lpunosxkenust JBOMHOTO U TPOMHOTO MHTErPAJIOB.

3. KpuBoiinHeliHbIE U IOBEPXHOCTHBIE UHTETPAJIBI.

KpuBoNIMHENHBIM HHTETpal MO KOOpAWHATAM: OIPENEICHHUE, CBOMCTBA, BBIYMCIICHUE.
Pabora B cunoBom nose. @opmyna I'puna. KpuBonnHelinble MHTErpajibl, HE 3aBUCSILUE OT IIYTH
uHTerpupoBanus. IloteHunanbHas QyHKIMs, NOTeHIUalIbHOE nosie. [oHsATHEe MOBEPXHOCTHOIO
unrerpana. [lotok Bektopa uepe3 moBepxHocThb. Teopema ['aycca-Octporpanckoro. @opmyna
Crokca.

3 cemecTp

1. Jubdepennnanbapie ypaBHEHHS TIEPBOTO TOPSIKA.

Juddepennmanbaple  ypaBHEHUS: TOPSIOK, pPEUICHHWE, TEOopeMa CYIIECTBOBAHUS H
€AMHCTBEHHOCTH pelleHus. 3anada Komm. YpaBHEHHs C PasAcisAIOIMMUCS IE€PEMEHHBIMU.
Onnoponueie muddepeHranbaple ypaBHeHus. JluneiHble auddQepeHnnanbable  ypaBHEHUS
HEPBOTrO MOPsAJKa. Y PaBHEHUS B MOJHBIX TuddepenHnanax. IHTerpupyromuii MHOXUTEb.

2. Juddeperunanpapie ypaBHEHHS BTOPOTO U N-TO MOPSAKA.

Juddepenunanbable ypaBHEHUS] BTOPOTO HOPSIIKA, AOMYCKAIONIUE TIOHMKEHUE TTOPSIKA.
Jluneitapie quddepeHnnaIbHbIe YpaBHEHHS BTOporo nopsiaka. CpoiicTBa pemeHui. JInHelHas
He3aBUCUMOCTb QyHKUui. Onpenenurens BpoHnckoro. CTpykTypa o0Iiero pemeHus JMHEeHHOro
muddepeHraIbHbple  ypaBHEHHS BTOPOro mnopsiaka. DyHaaMeHTalmbHas CHCTEMa pEIICHUiL.
Jlunelinsle oaHOpoaHbIe AUDdepeHnanbHble ypaBHEHUs BTOPOrO MOPSAIKa C HOCTOSHHBIMU
ko3 dunmeHTaMu: mocrpoeHue odmero pemenus. Meron Dinepa. JInHeliHbIe HEOTHOPOTHBIE
TuddepeHmaIbHble YpaBHEHUS BTOPOTrO HOPsi/IKa ¢ HOCTOSHHBIMU K03 duuuentamu. OOuiee u
YacTHOE pEeIlIeHUs] HEOAHOPOIHBIX ypaBHEeHUH. JInHelinble nuddepeHnnanbable ypaBHEHUs N-To
HOpsi/IKa: CBOMCTBA peIIeHUH, TEOpeMbl O CTPYKType OOLIero pemeHus, MEeTOJA BapHaluu
NOCTOSIHHBIX. JIuHelHble nud¢depeHIranbHble ypaBHEHUS N-TO TOpSAAKa C IOCTOSHHBIMU
K03 puLreHTaMu. ANTOPUTM IMOCTPOCHHUS OOILETr0o perIeHusl.

3. Cucremsl auddepeHunanbHeIx ypaBHeHUNH. Cuctemsl TuddepeHanibHbIX
YpaBHEHMH IMEpBOro Mopsijaka: OOIIMe MOHATHs, TEOpeMa CYIECTBOBAHUS U €IMHCTBEHHOCTU
obuiero pemieHus. Cuctembl JTUHEWHBIX IU(pdepeHINaTbHbIX YpaBHEHUN MEpBOro MOpsKa:
UHTETPUPOBAaHNE METOAOM HCKItoUeHHs. CUCTeMBl JIMHEHHBIX TU(PepeHIINaIbHbIX ypaBHEHUH
NEpPBOro0 MOpSAJKA: CBOMCTBA pELIEHUH, TEOPEMbl O CTPYKType OOIIEro pemieHus, METO]
BapyalluM  NOCTOSHHBIX.  CHCTEMBl  JMHEMHBIX  OJHOPOAHBIX M HEOAHOPOIHBIX
T depeHIIMaTbHBIX YpPAaBHEHUH C MOCTOSHHBIMH KO3(QQUIMEHTaAMHU. DJIEMEHThl TEOpUu
yCTOMUMBOCTH. METObI UNCIIEHHOTO pelleHns A hepeHInanbHbIX YpaBHEHUI.

4. YucnoBble M QYHKIIMOHAIbHbBIE PSJIBI.

YucnoBele psAbl: OCHOBHBIE IOHSTHS, CBOMCTBA CXOJSIIUXCS PSAJOB, HEOOXOIMMBIH
MPU3HAK CXOAMMOCTH. ['apmonmnueckuil paxn. Psanger upuxne. IIpu3Haku cpaBHEHHsS PSIOB C
noJoXUTENbHbIME ieHaMu. [IpusHak [lanamOepa. MHTerpaqpHbli U paguKalbHBIA MPU3HAKU
Kommu. 3nakouepenyromuecs: psiapl: npu3Hak JleiOHuia. 3HaKONIEpEMEHHBIE PSIbI: TOHSATHUS
abCOMIOTHOW W YCJIOBHOM CXOJMMOCTHM, NpPU3HAK aOCONIOTHOM CXOJMMOCTH, CBOMCTBa
aOCOJIIOTHO W YCIIOBHO CXOJISIIITUXCSI PSIIOB.

DyHKIIMOHANBHBIE PS/IbI: OCHOBHbIE MOHATHSA, 001acTh cX0AUMOCTU. CTEeNeHHBIE PSIIbL:
paauyc, WHTEpBal, ob6macTh cxomaumocTd. CBOWMCTBA CTENMEHHBIX psnoB. Psapr Teinopa u
MakiopeHa: CBOICTBa, YCIOBHE CXOAMMOCTH psifa K HMCXOTHOW (PYHKIIMH, OCHOBHBIE
pazioxeHus. Paznoxkenne QyHKIMH B psii MakiiopeHa ¢ MOMOIIBI0 OCHOBHBIX Pa3JIOKEHUH.
['maBHOe 3HaueHue QyHKUMU. OKBUBaNEHTHbIC (yHKuuu. llpumenenue psgos Teitopa u
MakxmnopeHa Ji1si BBIYMCIICHUS IIPEIENOB.



5. 3axmouenue. Vcnonp3zoBaHre MaTeMaTHUYECKUX METOJIOB B IPAKTUYECKOU

NEeSITETTHHOCTH.
4 O0beM yueOHOH THCHUILINHBI
Bunast yueOHoI paboThI B 3aueTHbIX B akanewm.
€IMHUIIAX qacax
O0mas TPyA0eMKOCTh TUCIHHUIIJIMHBI 10 Y4eOHOMY IJIAHY 15,0 540
KonraktHas pa6ora (KP): 1,36 49,0
Jlexiuu (Jlek) 0,66 24
ITpaxtrueckue 3ausatus (113) 0,66 24
CamocrositesbHas padora (CP) 13,06 470
3ayer
Buj KoHTpoJIsA: 3a4eT / IK3aMeH 0,58 (3,8),3x3amen
(17,2)
B ToM unciie mo cemecrpam:
1 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 5,0 180
KonTaktHas padora (KP): 0,46 16,4
Jlexmm (Jlek) 0,22 8
[Tpaktuyeckue 3anstus (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 patora (KP): 0,45 16,2
Jlexruu (JIek) 0,22 8
[Tpaktnueckue 3anstus (I13) 0,22 8
CamocrositenbHas padora (CP) 3,44 124
Buja konTpoJisi: 3a4er / 3k3amMeH 0,11 3auer (3,8)
3 cemecTp
O01mas TPyA0eMKOCTh B ceMecTpe 6,0 216
Konrakthas patora (KP): 0,46 16,4
Jlexruu (JIek) 0,22 8
[Tpaktnyeckue 3anstus (I13) 0,22 8
CamocrositesnbHas padora (CP) 5,30 191
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,24 sk3amMeH(8,6)
Bunael yue6HOM paboThI B 3auernsix | B acTtpoHOM.
eIMHUIIAX qacax
O01as TPyA10eMKOCTh THCHUILIHHBI 110 Y4€OHOMY IJIAHY 15,0 405
Konrakthas pa6ora (KP): 1,36 36,75
Jlexrum (JIek) 0,66 18
[Tpaktnyeckue 3anstus (I13) 0,66 18
CamocrositesbHas padora (CP) 13,06 352,5
3auer (2,85)
Buja konTpoJsi: 3a4er / 3k3aMeH 0,58 IK3aMeH
(12,9)

B TOoM umciie mo cemecTpam:

1 cemecTp

Bunast yueOHol paboThI

B 3aueTHBIX
eIUHUIIAX

B actponom.
Jacax




Oo6mas Tpy10eMKOCTh B CeMecTpe 5,0 135
KonTaktHas padora (KP): 0,46 12,3
Jlexmn (Jlek) 0,22 6
[TpakTueckue 3anrstust (I13) 0,22 6
CamocrositesibHas padora (CP) 4,30 116,25
Buja konTpoJsi: 3a4er / 3k3amMeH 0,24 31;;1“;;“
2 ceMecTp
OO0mas TPy10eMKOCTh B CeMeCTpe 4,0 108
KonraktHas pa6ora (KP): 0,45 12,15
Jlexiuu (Jlek) 0,22 6
[Tpaxtrueckue 3ansatus (I13) 0,22 6
CamocrositeanHas pa6ora (CP) 3,44 93
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,11 3adert (2,85)
3 cemecTp
Oo0mas TPy10eMKOCTh B CEMeCTpe 6,0 162
KonrakTHas pa6ora (KP): 0,46 12,3
Jlexruu (JIek) 0,22 6
[Tpaktuueckue 3anstus (I13) 0,22 6
CamocrositenHas pa6ora (CP) 5,30 143,25
Bua xonTpoJs: 3auer / IK3aMeH 0,24 31;;?41‘;“

AHHOTanus pado4yel NPOrpaMmMbl M CHHUILIHHbI

«Audopmaruka» (51.5.06)

1 Heap ucuumiIMHbl — TnpuoOpereHHe 0a30BBIX 3HAHUH O COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUAX, a TaKXe YMEHMH M NPAaKTUYECKUX HaBBIKOB B 00JACTH
UHPOPMATUKH, HCHOIb3YEMBIX IMPH PEIICHUM HAayYHbIX M HPAKTUYECKUX BBIYMCIUTEIBHBIX
3a/1a4 CTy/ICHTaMU BCEX CIEeLUaTbHOCTEH.

2 B pe3yabTrare u3y4YeHHusl JUCHUIVIMHBI O0y4YalOIMiic 10 Nporpamme
0akaJiaBpuaTa J10JI/KeH:

Obnaoamy cnenyromumu odenpodeccuoanbHpiMu komnereHuusmu (OI1K):

- CHOCOOHOCTBIO pelllaTh CTaHJApTHBIE 3a/ladl MpPO(EecCHOHAIBHON NeATENbHOCTH Ha
OCHOBE MH(OPMAIIMOHHON U OMOIMOrpaduecKoi KylIbTyphl ¢ IPUMEHEHUEM HH()OPMAIMOHHO-
KOMMYHHKAIIIOHHBIX TEXHOJOTMM M € YyY4e€TOM OCHOBHBIX TpeOOBaHHUN HH(OPMALMOHHON
6e3onacuoctu (OITK-1).

3namo:

- cBOiicTBa MH(OPMAIUH, CIOCOOBI €€ XpaHeHHs U 00pabOTKH;

- CTPYKTYPY, IPHUHIIUIBEI paOOTHI 1 OCHOBHBIE BO3MOXHOCTH DBM;

- TOTOJIOTHIO ¥ ApXUTEKTYPY BBIUNCIUTEIbHBIX CETEH;

- IPUHIIMIIBI a/IpEcalliy M0JIb30BaTeNel, KOMIIBIOTEPOB U PeCypcoB B ceTu MHTepHeT;

- pa3nuyatk U pacmudpoBsiBaTh [P — agpec, ToMeHHOE UMsI KOMITIBIOTEPA;

- a TaKKe BIJIAJIeTh HABbIKAMHU CaMOCTOSITEIBHOTO PpEIIeHMs] 3a7ady Ha KOMIIBIOTEpE,
BKJTIOYAIOIIME TOCTAaHOBKY 337a4M, pa3paboTKy aIropuT™Ma U OLEHKY ero 3(pPpeKTUBHOCTH;

- CTPYKTYPY, IPHUHIIUIBEI paOOTHI 1 OCHOBHBIE BO3MOXHOCTH DBM;

- OCHOBHBIE THIIbI AJITOPUTMOB, SI3bIKH IPOIPaMMHUPOBAHNS;

- CTaHJapTHBIE IPOrPaMMHBIE 00eCTIedeHUsl CBOEH POPECCHOHATIBHON 1eATEIbHOCTH;

- QJITOPUTMBI PELICHUs] HEJIMHEUHBIX YPABHEHUN;

- JITOPUTMBI OJJHOMEPHON ONTHUMH3ALINH.

Ymemo:

- MACaTh M OTJIXHUBATH IporpaMmbl Ha VBA 1o pa3paboTaHHBIM aITOpUTMaM;




- IPUMEHSTH METO/bl MATEMAaTUYECKOW CTATUCTHKH JIJISl PEIICHIS] KOHKPETHBIX 3a7a4;

- HUCIOJIb30BaTh MAKeThl MNPUKIAAHBIX MPOrpaMM IMpu JajbHeileM OoO0ydyeHUuH u
IIPAKTHUYECKON NEATEIbHOCTH.

Braoemy:

- HaBbIKAMHM CaMOCTOATEIBHOTO pEIIeHUS 33/7a4 Ha KOMIIBIOTEpPE, BKIIOYAIOIINE
MOCTAaHOBKY 3aJaud, pa3paboTKy alropuTMa M OLEHKY ero 3(G@(EeKTUBHOCTH METOJaMH
MaTEeMAaTHYECKON CTATUCTUKHU 1T 00paObOTKU IKCIIEPUMEHTA;

- METO/IaMH Peau3allii aITOPUTMOB Ha KOMITbIOTEpaX.

3. Kpatkoe cofep:kanue JUCUUIIUHBI:

3.1. ApxXuTeKTypa KOMIIbIOTEPOB U KOMITBIOTEPHBIX CETEH:

HcTopus pa3BUTHS BBIYMCIUTENBHON TEXHUKHU U [IEPCOHAIBHBIX KOMIBbIOTEPOB. KpaTkas
UCTOpPUSL PA3BUTHUS BBIUMCIUTEIBHOM TEXHUKM U MepcoHanbHbIX KommbioTepoB (I1K).
Boeruncnutensnas wmammHa @®on-Heiimana w mammHa Teiopunra. Paspaborku HopOepra
Bunepa.

Apxurekrypa IIK, annaparnbeie cpenctBa [IK. Mcnonbs3zyemble cucTeMbl CuMCIEHMS,
JJIeMEHThl MaTeMmatuuyeckoil soruku. OOmee mpencraBienue o [IK u ux BO3MOXKHOCTSIX.
OynknuoHanpHass cxema IIK, warucrpanpHO-MOnynbHBIM —NpuHOUN —noctpoeHus 1IK.
Annaparssie cpeacra [IK: mukponponeccop, onepaTuBHas M K31 MaMATh, BHEIIHSS MaMATh,
LIMHBI ajjpeca, KOMaHJA M JaHHBIX, TaKTOBbIM reHeparop. [IpMHIMI OTKPBITON apXUTEKTYpHI:
CUCTEeMHasl IIuHa, pa3psaaHocTs. [lepudepuiinbie yerpoiictsa [1K: knaBuarypa, Mblilib, MOHUTOD,
npuHTep U Jp. OcoOEHHOCTH MpeACTaBiIeHUs JaHHBIX HAa MalIMHHOM ypoBHe. [IpeummyinecTtsa
u(ppoBOro mpeAcTaBieHUus HHDOpPMAMKU Teped aHAIOTOBBIM MPEICTAaBICHHEM: BBICOKOE
Ka4eCcTBO 3allCH M OTOOpaXeHHWs HH(OpPMAIMH, MPOCTOTa W HAACKHOCTh AYOIUPOBAHHSA
(kommupoBanus) uHpoOpMaMK Oe3 TmoTepu KadecTBa. CHCTEMBbI CUMCICHUS (IeCATHYHAS,
JIBOMYHAsi, BOCbMEpPHYHAs, IIECTHAJALlIaTepUyHasi), MpaBWiia TEPEeBOAA U3 OJHOM CHUCTEMBI B
JIpyryto. DJIEMEeHThl MaTeMaTH4eCKOH JIOTMKU: MOHATHS (OpManbHOM JIOTMKH, OCHOBHBIE
JIOTMYECKHE omnepanuy U GopmMyIisl, JJorndeckre ocHoBbl padboTsl T1K.

KoMmnbroTepHble CETH: TONOJIOTHMU CETEH, UX XapakTepHCTHKU. KommbroTepHas ceTb —
COBOKYITHOCTb KOMIIBIOTEPOB M PA3JIMUYHBIX YCTPOMCTB, oOecreyrBarOmUX HH(OPMAIIMOHHBIN
OoOMEH MeXIy KOMIBIOTEpaMH B CETH 0€3 HCHOJIb30BaHUS KaKUX-IHOO MPOMEKYTOUHBIX
HocuTeneil nHpopmanuu. Tomosoruu cereil: 3Be3/Has, MIMHHAs, KoiblieBas. CeTu 3aKpbITOro
TUIIA: JIOKAJbHBIE M PAcCHpeesIeHHbIE CEeTH, KOpHopaThBHbIE ceTH. [IporpaMMHO-TeXHUYECKOE
oOecrieyeHue: afanTtep, KOTOPBIM YIpaBiseTcs CHEUaJbHOM MIpOrpaMMoOi JipaiiBepoM;
OlepalMOHHAs CHUCTEMa, YIpaBisionlass KOMIIBIOTEPOM, MPENOCTABISIONIUM  PECYPCHI;
IPOTOKOJIBI — 0COOBIE SI3BIKH, HA KOTOPBIX OOMEHHBAIOTCS MH(POPMALME KOMITBIOTEPHI B CETH
(TCP, TCP/IP, UDP). I'moGansHbie cetn pasimuynoro macitaba (WAN —WideAreaNet, MS
Network u Internet). Bo3moxxnHoctn cetu HWuTepHer. OnekTponHas mouta. JlocTynm K
nHpopmanmoHHbIM pecypcaMm. Cucrtema TenexkoHbepeHIuid. Afpecanusi W TMPOTOKOJBI B
WNurepHer.

MynbpTuMeIna — TuanoroBas KOMIbIOTEpHas cucTeMa, o0ecrieunBarolas CHHTE3 TeKCTa,
rpaduky, 3ByKa, peud U BUAEO. YCTpPOHCTBA MyJabTHUMenua. TpeOoBaHUs K MYJIbTUMEIUHHBIM
CpencTBaM KOMIThIOTEPOB. PacimmpeHHbie BO3MOKHOCTH 00pabOTKH, MpeoOpa3oBaHus, CUHTE3a
uHpopManuu (KOMIbIOTepHAst aHUMalus, MoAu(UKaus U300paKeHU, TpexMepHas rpaduka).
MyneTumenuiiable nporpaMmsbl. IIporpammel penakTMpoBaHHs, MOHTa)Ka 3BYKa W BHJEO.
Buneo-penakropsl, Moy cretdGGEKToB, MOHTAKHBIE CTYAMU. DJIEKTPOHHBIE MPE3eHTAIUU
(ocHoBHbIe BO3MOXKHOcTH MS PowerPoint), sTanbel co3maHus NOpe3eHTaUUd, CTPYKTypa
IpEe3eHTAIMi U 0COOEHHOCTH PaOOTHI C PEAAKTOPOM.

3.2. IlporpaMmmHOE 0OeCTICUCHHE!

CTpyKTypa ONepaluMOHHBIX CHUCTEM, MaKeThl MpUKIagHbIX mporpamm, MicrosoftOffice.
Knaccudukanus nporpaMMHbIX cpeacTB. CHCTEMHOE U IPUKIIAJHOE IPOrpaMMHOE 0OecrieyeHe
[TK. O630p oneparmonnbix cucreM (OC). [Tpuntunst co3ganus u coctaB OC: saapo, uHTepdeiic,
npaiiBepsl. Kparkas xapakrepuctuka WINDOWS, monynenbplii npuHiun moctpoenus. Cpena



WINDOWS: okna, UX 3JI€MEHTHI, paboTa B MHOTOOKOHHOM pexume. Pabora ¢ oObekTamu
WINDOWS. Apnbiku u paborta ¢ Humu. [lanku: co3manue, nepeuMEeHOBaHUE, KOTMPOBAHUE U
nepemenieHrne 0ObeKTOB (TanoK M SPJIbIKOB), yaaieHue o0bekToB. Kop3nHa n ee HazHaueHHE.
Hactpoitknu WINDOWS: nara u Bpems, HaCTpOiKa MBIIIH, YKpaHa. DIEMEHThI TEXHUYECKOTO
cepuca [IK: ycraHOBKa OnepallMOHHOW CHUCTEMBI, CO3IAHUE UHIAMBHAYAJbHOW ONEpPalMOHHON
Cpezbl TOJIh30BaTeNs, MOIICPKKA IETOCTHOCTH HH(OpPMAIUK, paclIUpeHUe W MOJCPHH3AIINS
KOH(HUTypaluy anmapaTHbIX U MPOrPAMMHBIX CPEICTB.

TexcroBeiii pegaktop WORD, penakTopsl MareMaTHYecKHMX M XUMHYECKHX (OPMYIL
OCHOBBI HUCHOJNB30BaHUS IPOrpaMM OOLIEro Ha3HadyeHus (KpaTKuil 0030p) Ha mIpUMepax
TekcToBOro pemaktopa WORD, penakTopoB MaTeMaTH4YeCKUX U XHMHUYECKHUX (OpPMYIL.
Ocob6ennoctu TekctoBoro peaakropa WORD. Broa u penaktupoBanue tekcra. KonupoBanue u
nepemenieHne 00bEeKTOB, pabora ¢ Tabmumamu. Breibop Bupma, pasmepa mpudTa,
dopmatupoBanue CcUMBOJIOB M ab3aueB. Komupoanue ¢opmara. OcoOEHHOCTH CO3AaHUS
CChUIOK, ornasieHud. Co3naHue JOKYMEHTOB pas3iMyHbIX (opM  (CTaHAApPTHBIX U
HECTaHAAPTHBIX). Vcronp30BaHME peAakTopa MaTeMaTH4ecKuX (GOpMyln B  TEKCTOBBIX
JNOKyMeHTax. Pemaktop XxuMudeckux (GoOpMys, Ha3Ha4YeHHE W OCOOCHHOCTH PaOOTHI
Konuposanue xumuueckux (opMys1 B TEKCTOBBIE IOKYMEHTBHI.

Cucrema ympasienus 0azamu nanabix ACCESS: cosmanue monp3oBatensckux CYB/,
¢dopmupoBaHue 3anpocoB, oT4eToB U ¢GopMm. HHbopmanuonuele cuctembl. Cuctembl
yrpasieHusi OaHkamMu u 0a3amMu JaHHBIX. PensiuonHast Monxenb MaHHbIX. CTpyKTypa 3amucH,
MeTOobl JocTyna K uHdopmaruu. OOMeH nanHeiMu ¢ Apyrumu npuioxkeHusmu WINDOWS:
TEKCTOBBIMU PEJAKTOPAaMU U 3JIEKTPOHHBIMM Tabiaunamu. Pensiironnas 6a3a nanaeix ACCESS.
['maBHOE OKHO, MEHIO KOMaHJ, MaHeldb WHCTpyMeHTOB. Co3laHue U OTKpbITHE 0a3bl JAHHBIX.
BBox u perakTupoBaHue NaHHBIX B peXKUME TaOIHIbI H peKUMe KOHCTpyKTOopa. DopMupoBanue
3arpocoB. 3anpochl MPOCTbIE U MHOTOTaOIMYHBIE, 3alPOCHl ¢ yciaoBUsAMHU. Co3/jaHHE OTYETOB U
dopm. Texuonorus peanuzaruu npocteimx 3aaaud cpeacreamu CYBJl ACCESS.

Pemennie BblUMCIUTENBHBIX 3a1ad ¢ ucnonb3oBannem EXCEL: obpaborka Ttabnu,
NOCTpOeHHe TpadUKOB W JUarpaMM, BBIUYMCIIEHHE MATPUYHBIX BbIpakeHWi. Ha3HaueHue
anektpoHHblX Tabmun (MS EXCEL). OcobenHoctu Tabmuunoro mpoueccopa EXCEL wu
UCTIOJIB30BaHUE €T0 ISl pelieHHsI MHPOPMAMOHHBIX U WHXEHEPHBIX 3a/1ad. TexHuka paboThl ¢
EXCEL. Oxkno EXCEL. AGconioTHas W OTHOCHUTENbHas ajapecanus. BolieneHue sdeex,
nepemenieHue mno padouemy yiucry. Pacuer no popmynam. Konuposanue gopmyi. Iloctpoenue
rpa¢ukoB. Pacuer QyHKIIMOHAIBHBIX 3aBUCUMOCTEH U MOCTpOEHHE TpapUuecCKUX M300paxeHnit
¢ wucnoip3oBanueM cranmaptHeix ¢(yakmumii EXCEL u wmacrepa ¢ynkuuit. Iloctpoenue
MOBEPXHOCTEH C UCMOJIb30BaHUEM MacTepa nquarpamm. Pabora ¢ tabmunamu. @opmatupoBaHue,
opopmienue Tabmuu. YucnoBble U MONb30BaTeNbCckue (GopmaThl. CBOJHBIE TaOIHIIBL.
[Toctpoenne nuarpamm. PazpaboTka u peanusanus IpOCTEHIINX aJTOPUTMOB C UCIOIb30BaHUEM
Bo3MoxkHOcTei EXCEL (HaxoxaeHne MakCHUMajbHOTO (MHUHUMAIBHOTO) dJIEMEHTa BEKTOpa U
MaTpHIIbl, HAXO0XJEHHE CYMMBI 3JIEMEHTOB BEKTOpa M MATPHUILbI, BBIYUCICHHE MaTPHUYHBIX
BBIPAXKEHUI).

3.3. AITOpUTMBI 1 OCHOBBI IPOIPaMMUPOBAHUS

AnroputMmsbl, TUIIBL aropuTMOB. [loHATHE anropuTMa u ero cBoiictBa. CriocoObl 3anucu
ITOPUTMOB. MOTyIbHBIN NPUHIIUIT TOCTPOCHHUS AITOPUTMOB U TIPOTPAMM.

ApPaKTEepUCTUKH SI3BIKOB TIpOorpaMMHUpoBaHus. OCHOBHBIC CTPYKTYPHl W TIPUHIIHITEI
CTPYKTYPHOTO MpOrpaMMHpoBaHusi wunocTpanus. CTpyKTypHOE MpOrpaMMHpOBAaHUE, €ro
ocobenHocTH. TexHONOTHST O0BEKTHO-OPHEHTHPOBAHHOTO TPOTPaMMHUPOBAHUS;, CBOICTBa
S3BIKOB: HaclieJloBaHUe, MHKANCYIAuus, noaumMopdusm. [ToHATHS A3BIKOB: KJIacChl U OOBEKTHI.
OBouoLUs U KIacCU(pHUKaLUs A3bIKOB IPOrpaMMupoBaHus. [IoHATHS TpaHCIAUY, KOMIWIIALMH,
UHTEpIpeTallii, WX pa3inyus. ba3oBble anropuTMHUYecKHe KOHCTPYKLIMHU (CIeloBaHHUE,
BETBJICHUE, IIOBTOPEHME), HpUMepbl uX peanu3anuud. OCHOBHBIE KOHCTPYKLHUHU S3BIKOB
POTpaMMHUPOBAHUS. SI3BIKH IPOTPAMMUPOBAHUS BHICOKOTO YPOBHSI.



BbruncnuTenbHple adropuTMbl M MIPOrpaMMHbIE peann3anud Ha VBA ans oOpabGotku
uHpopmanuu I[pomecc permenus 3agad Ha KomnbloTepax. [IporpammupoBanue Ha si3pike VBA:
OCHOBHBIE OIEPATOPHI SI3bIKa, MPOIEeyphl U GyHKIUHU. Pa3paboTka u peanusanus MpOCTEHUIINX
aIropuTMOB 00paboTKH HHGpOpManuU (pelieHue 3agad ¢ OJHOMEPHBIM U MHOTOMEPHBIM
o0beMoM uH(popManuu). UncaeHHbIe METO/IbI aHAIHM3a OJJHOTO HEJIMHEHHOTr0 YpaBHEHHS: TIOUCK
KOpHE, pelnieHue 3aJadyd OJAHOMEPHON ONTHUMH3AIMH (HaXOXKIEHHE TOUYEK MaKCUMyma U
MUHUMYMa (GYHKIUH). METOAbl CTaTUCTHUYECKOH OOpa0OTKH pe3yabTaTOB WU3MEPEHHN OIHOU
BEJIMYMHBI: BRIYUCIIEHUE TOUYCUHBIX (CPEeIHEro, AUCTIEPCUH, CTaHapTa) U MHTEPBAIBHBIX OLEHOK
CIIy4ailHOM BEJINYMHBI.

3.4. 3amuTa uHbopMaIuu:

ANTOPUTMEI 3aIIUTHI HTHPOPMAITUU: METO/IbI 3alUThI, KOMITBIOTEPHBIC BUPYCHI U OOpHOa
¢ HumH. [loHsATHE 6€30MaCHOCTH KOMIBIOTEPHOM HH(OpPMAIMKM: HAJIEKHOCTh KOMIIBIOTEPA,
COXPaHHOCTh JIaHHBIX, 3alUTa OT BHECEHUS W3MEHEHMH HEYNOJHOMOYEHHBIMU JIMLAMH,
COXpAaHEHHUE TalHbl MEPENUCKH B HJIEKTPOHHOM ceTH. Meroabl peanu3aluu  3aliuThl
uH(pOpMaIMK: MpOrpaMMHBIE, amnmnapaTrHble, OpraHU3alMoHHBbIC.  VcTOpus BO3HUKHOBEHUS
BUPYCOB U aHTHBUPYCOB. CrIOCOObI 3apaskeHus1, 3alUIUThl U O0pHObI ¢ Bupycamu. OCOOEHHOCTH
paboTBl aNTOPUTMOB BHPYCOB: PE3UICHTHOCTh, MOIMMOP(OUYHOCTH W caMoIu(poBaHUE.
KomneroTepHsie BUpYCHI, X cnenuduka u aHTUBUpycHbIe mporpammsl (Kacnepcekuii, Dr. Web,
Avast, AVG). CrnocoObl mmdpoBanuss W nepenadd HHGOpMANMK Ha JaTbHUE PACCTOSHUS.
OTKpBITHIN U 3aKpHITHIN KITI04YM muppoBanus. JlepparmeHranus qucka.

4 O0beM yueOHOH TUCHMILTUHBI

Bunasr yue6HOM paboThI B 3aueTHBIX B akagem.
eIMHUIIAX qacax
O01mas TPyA0eMKOCTh JHCHUIIMHBI N0 Y4eOHOMY IJIAHY 3,0 108
Konrakthas patora (KP): 0,33 12,2
Jlexumn (Jlek) - -
[Tpaktnueckue 3anstus (I13) 0,06 2
Jlaboparopuseie 3ansaTtus (J1ao) 0,28 10
CamocrositenbHas padora (CP) 2,56 92
Bua KoHTpoJIs: 3a4eT/IK3aMeH 0,11 3auer (3,8)
Bugpsl yaeOHOM paboThI B 3auerHbIX B actponom.
eIMHUIIAX qacax
O0mas TpPyA0EMKOCTh JMCIHHILIHHBI 10 Y4e0OHOMY IIAHY 3,0 81
KonTaktHas padora (KP): 0,33 9,15
Jlexiuu (Jlek) - -
[Tpaktnyeckue 3anstus (I13) 0,06 1,5
Jlaboparopueie 3ansaTus (J1ao) 0,28 7,5
CamocrositesbHas padora (CP) 2,56 69
Bux KOHTpoJIsI: 3a4eT/IK3aMeH 0,11 3auer (2,85)

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«®uszuxa» (b1.5.07)

1 Heap DUMCHMIJIMH - TPHOOpETEHUE CTyIEHTAMH 3HAHWI MO OCHOBHBIM pa3lieiam
(GU3UKY ¥ YMEHUIO IPUMEHATH UX B IPYTUX €CTECTBEHHOHAYYHBIX JUCITUTIINHAX.

2 B pe3yabrare wu3yYyeHus JAUCHUILIMHBI O0y4yamoumuiicss 10 mporpamme
0akaJjiaBpuaTa J10JIKeH:

Obnadamy crnienyronmmu odrenpodeccuonanbubiMu  KomrieTeHmusMu (OITK):

- CIOCOOHOCTBIO HCIIOJI30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUIMH B
npoecCHOHANLHOM ~ AEITETbHOCTHA, MPUMEHSITh METOAbl MAaTeMaTUYECKOTO aHajau3a u
MOJICITHPOBAHHUS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOT0 HccieaoBanus. (OITK-2)




- CHOCOOHOCTBIO HCMOJB30BAaTh E€CTECTBEHHOHAYYHBIE 3aKOHBI ISl TOHHUMAHUS
OKpYsKaromero Mupa u seieHuit npuposr.(OITK-3).

3name:

- (pusmveckre OCHOBBI MEXaHUKHU, (PU3UKH KOJICOAHU U BOJIH, JIEKTPUYECTBA U
MarHeTu3Ma, EeKTPOAMHAMUKH, CTATUCTUYECKON (PU3UKH U TEPMOAMHAMHUKY, KBAHTOBOU
(076370478

- CMBICI (DyHJTAMEHTAIBHBIX (PU3NYECKUX 3aKOHOB, IPUHIUIIOB U MTOCTYJIATOB; UX
(GbOopMyITUPOBKH U IPAHULIBI IPUMEHUMOCTH;

- CBSI3b HIMPOKOT0 Kpyra GU3NYECKUX SIBICHUH ¢ (yHIaMEHTAIbHBIMU TPUHIUIIAMHI 1
3aKOHaMU (DU3HKHY;

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

- METO/1bl 00pabOTKH PE3yIbTaTOB PUINYECKOTO IKCIIEPUMEHTA.

Ymemo:

- IPUMEHSTh TEOPETUUYECKUE 3HAHUS U SKCIIEPUMEHTAIbHBIE METOAbI UCCIIEAOBAHUS TIPU
pemeHnn mpohecCHOHABHBIX 3a/1a4;

- IPOBOJUTH PACUEThI, OCYIIECTBIIATH AHAINU3 M Ha OCHOBE 3TOTO JIeNIaTh 00OCHOBAaHHBIE
BBIBOJIBI

- AQHAJIM3UPOBATH PE3Y/IbTAThl HAOMIOACHHUNA U AKCIIEPUMEHTOB C IPUMEHEHHEM
OCHOBHBIX 3aKOHOB U TIPUHIIUIIOB (PU3HKH;

- OIPEIENATh XapaKkTep PU3NYECKUX MPOLIECCOB MO KOMIUIEKCY SKCIEPUMEHTATbHON
UH(OPMALIUHU TIPH TIOMOIIN TpaprKOB, TAOIHII U ypaBHEHUI;

- IPEICTaBIATh 00Pa0OTaHHYIO SKCIIEPUMEHTANBHYIO U TEOPETUUYECKYIO HH(POPMAIUIO B
YCTHOM ¥ MUCbMEHHOH ()OpMe, B TOM YHCIIE C UCTIOIH30BAHNEM COBPEMEHHBIX KOMIBIOTEPHBIX
TEXHOJIOTHUM.

Braoemy:

- HaBBIKAMU PabOThI C IUPOKUM KPYroM (hU3HYecKHX MpUOOPOB 1 000py10BAHHUS;

- HaBbIKaMU 000CHOBAHUS CBOUX CYXKJEHUM U BBIOOpA METO/1a UCCIIEOBAHUS.

3 Kpartkoe cogep:kanue AUCUHIIUHBI:

Cemectp 2

Bsenenue

[Tpenmet ¢puznku. MeTopl GU3MUECKOTO UCCIIEIOBAHUS: OIIBIT, TUIIOTE3a, SKCIIEPUMEHT,
TEOpHUsl.

1. ®u3nyeckue OCHOBBI MEXAHUKH

[Tpenmer kunemaTuku. Ilepememenne, ckopocts, yckopenue. Kunemarnueckue
XapaKTepUCTUKHU BpalllaTeIbHOTO JBMKEHUs. 3akoHbl Hbl0TOHA. 3aKOH BCEMHPHOTO TSATOTEHHUS.
JIBuKeHMeE Tena NepeMEHHOM MacChl. 3aKOH BCEMUPHOT'O TATOTEHMSI. [IBUKEeHHE Tena
nepeMeHHOoM Maccel. Y paBHeHns Memepckoro. @opmyina L{nonkosckoro. Yupyruii u
HEyNnpyruil yaapsl mapoB. MOMEHT HHEPIMU MaTEPHAIbHOW TOUYKU M TBEPAOIO Tea.
Kunemaruka rapmonnueckux xonedanuii. JluddepenunanbHoe ypaBHEHUE TAPMOHUYECKUX
kosiebanui. [ToHsITHE O 3aTyXalOMUX U BBIHYKACHHBIX KoJieOaHUsX. BoIHOBOE NBIKEHUE.
Bonnbl npooibHbIE U TONEPEYHBIE.

2. OCHOBBI MOJIEKYJISIPHOM (pr3HuKH

DneMeHThl TEPMOIMHAMUKH U (pr3nuecKoil KuHeTHKu. MneanbHbli Ta3. Pactipenenenue
Bonpimana u ero obmedusndyeckuit cMmpici. PeansHbliii ra3. YpaBuenue Ban-nep-Baanbca.
Tepmonuuamuueckuit Mmeto1 B pusnke. PaBHOBecHbIe cocTosiHUsA. Havama TepMogHAMUKH.
[{uKiIbl. DHTPONUS U €e CTaTUCTUYECKOe ToJKOBaHue. SIBnenue nepenoca. Aupdysus. 3akon
®uxka. TermnmonpoBogHocTh. 3akoH Pyphe. BHyTpeHHee TpeHue (Ba3kocThb). 3akoH HpioToHa.

3. DneKTpocTaTHKa U MOCTOSHHBIN 3JIEKTPUUECKUI TOK

3akon Kynona. Teopema Octporpaackoro-I"aycca. Jlumnoinb. J{U3aeKTpuku B
AJIEKTPOCTATUYECKOM II0JIE.

Cemectp 3

1. DnexTpoMarseTusm



3akoH AMmepa. 3akoH buo-Casapa-Jlamnaca. Cuna Jlopenna. Marnetuxu.

DJIeKTpOMarHuTHas MHAYKUIKS. Y paBHeHUE MakcBea.
2. Onrtuka

Wutepdepentust BoH. Judpakuus BonH. [lonspuszamnus BosH. TerioBoe u3mydeHue.
3akon Kupxroga. ['unoresa [1nanka. KBanToBoe 00bsiCHEHUE TEIIIIOBOTO U3MydeHUS. D deKT

Komnrona. fnepnas moaens atoma. Iloctynarel bopa. ATom Bogopoaa o bopy.

3. DneMeHTHI KBAaHTOBOW (hPM3UKU

I'mnotesa ne bpoitns. BoanoBoe ypaBuenue lllpenunrepa st CTallMOHAPHBIX
cocrosuuit. OneiTel Ll Tepna-I'epiaaxa. MHoroanekrponHsiii atom. Dddexr 3eemana. [punimn
[Taynu. KBaHTOBBIE cTaTUCTUUECKHKE pactipeneneHus boze-DiiHmreitna u @epmu-/lupaka.
®ononsbl. 3akonsl Jlebast u DiiHIITeiiHA. XapaKTepUCTHKH Aapa: 3apsill, Macca, SHEPIUs CBSA3U
HYKJIOHOB. SlnepHble peakuuu. @yHIaMEHTAIIbHbBIE B3AUMOJIEHCTBHS U1 OCHOBHBIE KJIACChI

AJIEMEHTAPHBIX YaCTHII.
4 O0beM yueOHOI TMCIHHIJIMHBI

Bunsr yue6HOM paboThI B 3aueTHBIX B akagewm.
SIMHHIIAX qacax
O0mas TPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 10,0 360
KonTaktHas padora (KP): 0,80 28,8
Jlexmm (Jlek) 0,33 12
JlabopaTtopusie 3ansatust (J1ab) 0,22 8
[Tpaktuueckue 3anstus (I13) 0,22 8
CamocrositesibHas padora (CP) 8,72 314
Buja konTpossi: 3a4er / 3Kk3aMeH 0,48 3'827‘1,\;;]{
B ToM umHciie o cemecTpam:
2 cemecTp
O0mas TpyA0eMKOCTb B ceMecTpe 4,0 144
KonraktHas patora (KP): 0,34 12,4
Jlexumn (Jlek) 0,11 4
JlaGopatopHsie 3ansaTus (JI1ab) 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 (J1ab) 0,11 4
[TpakTnueckue 3anstus (I113) 0,11 4
CamocrositesbHas padora (CP) 5,30 191
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,24 sx3amen(8,6)
Bunast yueOHoM paboTh B 3agernbix | B actponoM.
SIMHHIIAX qacax
O0mas TpyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 10,0 270
Konrakrnas padora (KP): 0,80 21,6
Jlexrum (JIek) 0,33 9
JlaGopatopusbie 3ansTus (J1ad) 0,22 6
[Tpaxtrueckue 3ausatus (I13) 0,22 6
CamocrtositesbHas padora (CP) 8,72 235,5
Buj koHTpoOJIsA: 3a4eT / IK3aMeH 0,48 dsamMen

(12,9)




B ToMm unciie o cemecTpam:

2 cemecTp
O0mas Tpy10eMKOCTh B ceMecTpe 4.0 108
KonTaktHas padora (KP): 0,34 9,3
Jlexmm (Jlek) 0,11 3
Jlaboparopusbie 3ansTus (J1ad) 0,11 3
[TpakTaeckue 3arstust (I13) 0,11 3
CamocrositesibHas padora (CP) 3,42 92,25
Buja xoHTpoOJISi: 3a4eT / IK3aMeH 0,24 31:;2‘;;“
3 cemecTp
O0mas Tpy10eMKOCTh B ceMecTpe 6,0 162
KonTaktHas padora (KP): 0,46 12,3
Jlexruu (JIek) 0,22 6
JlaGopaTtopHsbie 3ansatus (J1ab) 0,11 3
[Tpaktuyeckue 3anstus (I13) 0,11 3
CamocrositesbHasi padora (CP) 5,30 143,25
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 0,24 312;2“;;“

AHHOTaNus padoyeil NporpaMMbl JUCHUIIIHHBI

«O6mas u Heopranuyeckasi xumus» (b1.5.08)

1 Heap AMCHUILIMHBI - TpPUOOpETeHHE 3HAHUNW W KOMIETCHUUH, (OopMUpOBaHUE
COBPEMEHHBIX TIPEICTABJICHUN B 00JIaCTH TEOPETUICCKIX OCHOB XMMHH U XMMHH JJICMECHTOB.

2 B pe3yabTrare wu3yuyeHus JAUCHUILUIMHBI o0yyalommiicsi 1m0 mnporpamme
0akajaBpHUaTa q0JIKeH:

Obnaoams cnepyroumu obmernpodeccnonansubiMu koMieteHusmMu (OI1K):

— CIOCOOHOCTHIO HMCIIOJIH30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JIUCIUTUINH B
npoecCHOHANBFHOM  AEATeTbHOCTH, MPUMEHSITh METOAbl MaTeMaTHYecKOoro aHaiu3a |
MO/JICITUPOBAHHUS, TECOPETUIECKOTO M IKCIIEpUMEHTaIbHOTO HecineaoBanus (OITK-2);

— CHOCOOHOCTBIO HCMOJh30BaTh OCHOBHBIE E€CTECTBEHHOHAy4YHBbIE 3aKOHBI  JUIS
NOHUMaHHUsI OKpY Karolero Mupa u sisnernit npupoas (OT1K-3).

3Hnams:

—  DIJIGKTPOHHOE CTPOCHHE aTOMOB U MOJICKYIT;

— OCHOBBI TEOpUU XHMHUECKON CBS3M B COCIMHEHUSX pAa3HBIX THIIOB, CTPOCHUE
BEICCTBA B KOHJICHCUPOBAHHOM COCTOSTHUU;

—  OCHOBHBIEC 3aKOHOMEPHOCTHU MPOTEKAHUSI XUMUYECKHX MPOILIECCOB U XapaKTEPUCTHKHU
PaBHOBECHOT'O COCTOSTHHUS;

— METOJIbI OITUCAHMS XUMUYECKIX PABHOBECHI B PACTBOPAX DJICKTPOJIUTOB,

— CTPOEHUE M CBOMCTBA KOOPJAMHAIMOHHBIX COCTUMHEHUN;

— XHMHYECKHE CBOWCTBA 3JIEMEHTOB PA3IMYHBIX TPYIII MEPUOTUYSCKON CHCTEMBI U MX
BAKHENIIUX COCTUHEHUMN.

Ymemn:

— BBINOJIHATh OCHOBHBIE XMMHUYECKHE OIEpaIliy, OMPEeAeNsiTh TePMOJAUHAMUYECKUE
XapaKTePUCTUKN XUMHUYSCKUX PEaKIUi U paBHOBECHBIC KOHIICHTPAIIUHU BEIIECTB;

— HCIONB30BaTh OCHOBHBIE XUMHUYECKHE 3aKOHBI, TEPMOJAMHAMHUYECKHE CIPABOYHBIC
JAaHHBIC JIUTS PEIICHUS TIPOPECCHOHATBHBIX 3a/1a4;

— MPOTHO3UPOBATH BIMSHUE PA3TUYHBIX (AKTOPOB HA pPABHOBECHE B XUMHUYECKHX
peaxusx.

Braoemy:




— TEOPETHMUECKUMU METOJIaMHU OIMCAaHUS CBOMCTB MPOCTHIX M CIIOXKHBIX BEIIECTB Ha
OCHOBE DJJIEKTPOHHOIO CTPOEHUS HMX aTOMOB M IIOJIOXKEHHS B IEPUOJUYECKONH CHUCTEME
XUMHUUYECKHX 3JIEMEHTOB;

— DKCIEPUMEHTAJbHBIMU METOJIaMU OMPECNICHUs HEKOTOPBIX (HU3UKO-XUMUYECKHX
CBOWCTB HEOPTAHUYECKUX COCIUHEHUN.

3 Kpartkoe conep:kanue JHCIUNIHHBI

CrpoeHue aTOMOB M IEPUOIUYECKHI 3aKOH.

BonHoBBIE CBOWCTBA MaTepHaIbHBIX 00BEKTOB. YpaBHeHue ne bpoiurs. CooTHomeHne
HeonpeneneHHoctel ['eiizenoepra. [lonstue o kBaHTOBOM Mexanuke u ypaBuenuu lllpenunrepa.

CoBpemenHas (opMynHpoBKa MEpUOANYECKOro 3akoHa. Ilepuoanueckas cuctema u ee
CBSI3b CO CTPOCHHEM aTOMOB. 3allOJIHEHUE DJIEKTPOHHBIX CJIOEB M O000JI0OYEeK aTOMOB B
nepuoauuyeckoit cucreme snementoB J[.M. MenaeneeBa. CreneHu okucieHusa. Baxuneiue
OKHUCJIUTEIN U BOCCTAHOBUTENH. BakHelIne cXxeMbl IPEBpAIEHMs BEIIECTB B OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIMIX.

XUMHYECKas CBA3b U CTPOECHUE MOJIEKYJL.

KoBasieHTHast CBsI3b, OCHOBHBIE IOJIOKEHUSI METO/Ia BAJICHTHBIX CBs3el. PaccMoTpeHue
CXEM IEPEeKPBhIBAHUSI aTOMHBIX OpOHTajell mpu o0pa3oBaHUM CBsi3ed B Mojekyinax. OCHOBHBIC
MOJIO’KEHUS MeTo1a MoJieKylapHbIx opoutaneii (MO JIKAO). O6miue cBeeH!sI 0 KOMITIEKCHBIX
COCIMHEHUSX, UX CTpoeHue. MeXMOoseKysipHas U BHYTPUMOJIEKYJISIpHAs BOJOPOJHAs CBS3b.
Honnast cBsi3b KakK MpeAeNbHbI clydyall KOBaJIeHTHOM cBsizu. OOIIMe NpeacTaBICHUS O
MEXMOJIEKYJIIPHOM B3aUMOACHCTBUM: OpPUEHTALIMOHHOE, WHJIYKIMOHHOE, JMCIIEPCUOHHOE
B3aUMO/ICHCTBUSI.

DHepreTuka peakuil 1 XMMHUYECKOe paBHOBECHE.

[TonsTHE O XMMHUYECKON TepMOJWHAMUKE, TePMOAMHAMHUYECKHE (DYHKIHUU COCTOSHUS
(xapakTepuctuueckre (QyHKIMHM). XHUMHUYECKO€ paBHOBecue. VcTuHHOE M Kaxymieecs
paBHOBecHsl. KOHCTaHTa XMMHYECKOIO PaBHOBECHS. DJIEKTPOXMMHUYECKHE MPOLECCHI, TIOHATHE
00 2JEKTPOJIHBIX MOTEHIMANAX. DJNEKTPOABIIKYINAs CHJIa OKHCIUTEIbHO-BOCCTAaHOBUTEIbHBIX
peakuuil ¥ KpUTEPUM CaMONPOU3BOJIBHOTO IIPOTEKAHUS IPOLIECCOB.

PaBHOBecus B pacTBopax.

[Ipoueccrl, compoBokjarolue  00pa3oBaHUE  KUJAKUX  HCTHMHHBIX  pacTBOPOB
HERJIEKTPOJIUTOB M DJJIEKTPOIMUTOB. ACCOLMUPOBAHHBIE U HEACCOLIMUPOBAHHBIE DJIEKTPOJIUTHI.
Crenenp aucconmanuu. KoHcranTta aucconpanuvi. PaBHOBECHE B CHCTEME, COCTOSIIEH H3
HaCBILIEHHOI'O PAacTBOPAa MaJIOPACTBOPHMOIO 3JIEKTPOJIUTAa U €ro KpucrajioB. PaBHOBecue B
pacTBOopax KOMIUIEKCHBIX cOeMHeHU. PaBHOBECcHEe uccolnManuy BObl, HOHHOE NPOU3BEACHNE
BOJIbI U €r0 3aBUCUMOCTB OT Temmneparypsl. lkana pH. I'maponus conen.

CKopocCTb peakiuil U KaTaaus.

[lonsaTe o xmMuueckodl KuHeTuke. OIHOCTagUIHBIE M CIIOKHBIE PEAKIUU. 3aKOH
neiictByromux Macc. KoHcTaHTa CKOpOCTH peakiuu. MOJEKYISpHOCTh U TMOPSIOK PEaKIIHU.
3aBUCHUMOCTb CKOpPOCTH pE€aKUMU OT TEMIIEPATypbl; SHTAJIBIHS aKTUBALMU. ['OMOTEHHBIN M
TreTEPOreHHBIN KaTaln3.

XuMHs S- U P- 27I€MEHTOB. BoaopoA-niepBbIil 3JEMEHT NMEPUOANYECKON CHUCTEMBI, €0
JIBOMCTBEHHOE TIOJIO)KEHHE. ODieMeHThl 1 - 2 m 13 - 18 rpynn nepuoiudeckod CUCTEMBI.
3aKOHOMEPHOCTH B  HU3MEHEHHMU JJIEKTPOHHBIX  KOH(Urypauui, BeIWYHH  PaJNYCOB,
IIEKTPOOTPULIATEIBHOCTH M JHEPTUM HOHM3ALMM aTOMOB. TUIMYHBIE CTENEHU OKHUCIICHUS.
XHWMHUYECKUE CBOMCTBA ITPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH B CTPOEHUHN U CBOMCTBAX OCHOBHBIX
TUTOB coeAnHeHu. [IpupoiHbie coennuenus, Noay4eHne U pUMEHEHHUE.

Xumus d- u f- amemMeHToB.

OnemeHThl 3-12 Tpynn NepuOIAYECKON CUCTEMbl. 3aKOHOMEPHOCTH B HW3MEHEHHH
AIIEKTPOHHBIX KOH(QUTYpAINii, BEIMYUH PAJANYCOB, SHEPTUN HOHU3AIMH, XapAKTEPHBIX CTEIeHEH
OKHCJICHUs, KOOPAMHAIIMOHHBIX 4YHCel aTroMoB. [lpuponHble coeauHEHUs, MOIYy4YeHUE |



COIIOCTAaBJICHUEC (1)I/I3I/I‘-IGCKI/IX 1 XMMHYECKHX CBOMCTB IMPOCTBIX BCUICCTB. CTpOCHI/Ie U CBOIiCcTBa

OCHOBHBIX TUIOB coenuHeHuid. OcobennoctH f- aeMeHToB.
4 O0beM yueOHOH THCHHMILINHBI

Bunast yueOHoli paboThI B 3auetnpix | B akanem.
eIMHUIIAX qacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 12,0 432
KonraktHas pa6ora (KP): 1,13 40,8
Jlexumu (Jlek) 0,34 12
JlaGopaTtopHsbie 3ansatus (J1ab) 0,44 16
[Ipaktuueckue 3austus (I113) 0,34 12
CamocrositesibHas padora (CP) 10,39 374
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 0,48 3182711’\;()3}[
B ToM umnciie mo cemecrpam:
1 cemecTp
O01mas TPy10eMKOCTh B ceMecTpe 7,0 252
KonraktHas pa6ora (KP): 0,68 24,4
Jlexumu (Jlek) 0,22 8
JlaGopaTtopHsbie 3ansatus (J1ab) 0,22 8
[Tpaktuyeckue 3anstus (I13) 0,22 8
CamocrositeabHasi padora (CP): 6,08 219
Buja konTpoJsi: 3a4er / 3Kk3aMeH 0,24 3“58324;“
2 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 5,0 180
KounraktHas pa6ora (KP): 0,46 16,4
Jlexumn (Jlek) 0,11 4
JlaGopatopHsie 3ansTus (J1ab) 0,22 8
ITpakTnueckue 3anstus (I113) 0,11 4
CamocrositenbHas padora (CP) 4,30 155
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,24 3K(383§)e}[
Bunpl yue6HOI paboTh B 3auernsix | B acTtponowm.
eIIMHUIIAX Jacax
Oo6masi TpPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 12,0 324
KonrakTHas padora (KP): 1,13 30,6
Jlexruu (JIek) 0,34 9
JlaGopatopusbie 3ansTus (J1ab) 0,44 12
[Tpaktnyeckue 3anstus (I13) 0,34 9
CamocrositesbHas padora (CP) 10,39 280,5
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,48 sk3amen(12,9)
B ToMm unciie no cemecrpam:
1 cemecTp
O01asi TPYA0EMKOCTH B ceMecTpe 7,0 189
KonrakTHas padora (KP): 0,68 18,3
Jlexmm (Jlek) 0,22 6
JlaGopatopusie 3ansTus (J1ad) 0,22 6
[Tpaktuueckue 3arstus (I13) 0,22 6
CamocrositesibHas padora (CP): 6,08 6,08
Buja koHTpoOJIsi: 3a4eT / 3K3aMeH 0,24 JK3aMeH




(6,45)
2 ceMecTp
OO0mas TPy10eMKOCTh B CeMeCTpe 5,0 135
KonraktHas pa6ora (KP): 0,46 12,3
Jlexiuu (JIek) 0,11 3
JlaGopaTtopHsbie 3ansatus (J1ab) 0,22 6
ITpaxtrueckue 3ansatus (I113) 0,11 3
CamocrositensHas padora (CP): 4,30 116,25
JK3aMeH
Bupa xouTpoJisi: 3a4er / 3k3aMeH 0,24 (6,45)

AHHOTANUsA padoyei MPOrpaMmMbl TUCUUIIIMHBI
«Opranunueckasi xumus» (b1.5.09)
1 Heab AUCHUIIHHBI — TPUOOPETEHHNE CTYIEHTAMU 3HAHUN O CTPOCHUU OPTaHMYECKUX
COCIMHEHUIN, OCHOBHBIX XHMHUYECKHMX CBOMCTBAX pA3JIMYHBIX KJIACCOB OPraHMYECKHUX
COEIMHEHUI U METO/IaX UX MOJy4YEHHs, KaK IPOMBILUICHHBIX, TaK U Ta00OPaTOPHBIX.

2 B pe3yabraTre H3yYeHHs IUCHMIUIMHBI O00ydalouuiicss Mo mnporpamme
0akaJjiaBpUaTa J10JIKeH:

Obnadame cnenyromumu o0mekynbTypasiMu (OK) u obmenpodeccuonanbHBIMH
komneteHmusmu (OI1K):

- CIIOCOOHOCTBIO paboOTaTh B KOJUICKTUBE, TOJEPAHTHO BOCIIPUHUMATH COIMAJIbHBIE,
STHUYECKHUE, KOH(ECCHOHAIbHBIE U KYIbTypHbIe pasnuuus (OK-6);

- CIOCOOHOCTRIO K CaMOOpraHu3aliu u camooopasoBanuio (OK-7);

- CHOCOOHOCTBIO  HCIOJB30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX
JUCLUIUINH B NPO(ECCUOHATBHON N1€ATENbHOCTH, IPUMEHATh METOAbl MaTeMaTH4YEeCKOIo
aHaIM3a W MOJEIMPOBAHMUS, TEOPETUYECKOIO M DSKCIEPUMEHTAIBHOTO MCCIIEN0BaHUS
(OIIK-2);

- CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI JUIS
NOHUMAaHHUsI OKpY Karomiero Mupa u sisneruit mpupos! (OI1K-3).

3namu:

— TEOPETUUYECKHUE OCHOBBI CTPOEHHSI M CBOWCTB PA3IUYHBIX KJIACCOB OPraHMYECKUX
COE€IUHEHMI;

— CHOCOOBI TOJyYEHUS! U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB OPraHMYECKUX
COE€IUHEHMI;

— OCHOBHBIE MEXaHU3MbI IPOTEKAHNS OPraHUYECKUX PEaKIIMi;

Ymems:

— NPUMEHATHh TEOPETUYECKHE 3HAHUS MJI1 CHHTE3a OpPraHHMYeCKUX COETUHEHUI
pPa3IMYHBIX KJIACCOB,;

— aHAJIM3UPOBaTh M MPEACKA3bIBaTh PEAKIMOHHBIE CBOMCTBA OPraHMYECKUX
COE€IUHEHMI;

— COCTaBJISITh CXEMbI CHHTE3a OPIraHUYECKUX COEANHEHUH, 3aJaHHOTO CTPOCHHUS;

Braoemy:

— OCHOBaMH HOMEHKJIATyphl U KJIaCCU(PHUKAIIUU OPTraHUYECKUX COeTUHEHUH;

— OCHOBHBIMH T€OPETHUECKUMU MPEACTABICHUSIMHU B OPraHUYECKON XUMUH,

— HaBbIKaMU OOOCHOBAaHMSI PALMOHAIBHBIX CIIOCOOOB TOJTYYEHHUS OpPraHHMYECKUX
BELIECTB.

3 Kpatkoe cogep:kaHue THCHUTIIAHBI

HomeHnkiarypa opranudeckux coeIuHEeHMH. Teopuss XUMHUYECKOrO CTPOCHHS U
HacklmeHable  yrieBogoponbl (YB). ITlpupoma xoBamentHOU cBsizu. Dopmynsr Jlbionca.
QopmanbHbIit 3apan. Oddektel 3amecturencii. [IpoMexyTOYHBIE COSAMHEHUS W YaCTHIIBI




OpPraHMYECKUX peakUMsX. OHEepreTuyeckas auarpaMma peakuuu. MeXaHu3M peakluu.
Crepeounsomepusi, €e BUIbl U 0003HAUCHHUS.

Amudatudeckne coenuHeHWs. HachiieHHBIE W HEHACBINIEHHbIE YB. AnkaHsl,
[UKJIOANIKaHbl, aJKEHbI, AJKUHBI, MOJUEHBl (AMEeHBbI). B KaXXgoM Kilacce paccMaTpUBAIOTCS
CICYIOIINE pa3/ieibl: M30MEpHUs, HOMEHKIATypa, (U3HYECKHe M XHMHUYECKHE CBOWCTBA,
crocoObl oyyeHusi. MexaHU3Mbl peakiuid. JHepreTuueckas [uarpaMmma peakimii.

Apomatudeckue coeuHeHus. Teopuu apomaruunoctu. CoeauHEHUs: OEH30JIBHOTO Ps/Ia.

N3omepus. Homenkmarypa. CrocoObl mojydeHHs. XUMHYECKHE CBOWCTBA. BrnmsHue
3aMecTUTeNei B OCH30JbHOM KOJIBIIE HA HAMPABICEHWE U CKOPOCTh PEAKIUI AIIEKTPOQPIILHOTO
3aMEILEHHUS.

4 O0beM yueOHOH THCHUILIUHBI

Bunast yueOHoIi paboThI B 3aueTHbIX B akanewm.
eIMHULIAX yacax
Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
KonraktHas pa6ora (KP): 0,62 22,2
Jlexruu (JIek) 0,28 10
[Tpaktuueckue 3anstus (I13) 0,33 12
CamocrositesbHas padora (CP) 2,27 82
Bua koHTpOJIS: 3a4eT/IK3aMeH 0,11 3a4eT ¢
oneHkoii (3,8)
Bunst yueOHOI paboThI B 3auerHbIX B actponom.
eIMHULIAX yacax
Oo0mas TPyA0eMKOCTh JUCHHUIJIMHBI 10 Y4e0HOMY IJIaHy 3,0 81
KonrakTHas pa6ora (KP): 0,62 16,65
Jlexruu (JIek) 0,28 75
[Tpaktnueckue 3anstus (I13) 0,33 9
CamocrositesibHas padora (CP) 2,27 61,5
Buja xonTpoJisi: 3auetr/aK3aMeH 0,11 3a4er ¢
OLIEHKOH
(2,85)

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILIMHBI

«®usunueckast xumus» (b1.5.10)

1. Lenap AUCHUIUIMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIPAaBISIONINX
XOJIOM XHUMHYECKOTO TIpOIlecca, ITMOKa3aTh OO0JACTH TNPHIIOKEHHS ITHX 3aKOHOB M HAYYHTh
CTYJI€HTa TPAMOTHO MPUMEHSTh UX MPU PEIICHUN KOHKPETHBIX TEOPETUUECKUX U MPAKTHUYECKUX
3ajad.

2. B pe3yabTare wu3zydyeHus IUCHUIUIMHBI o0ydamoliuiicss MO mporpamme
0akajlaBpUaTa J10JIKeH:

Obaaoams crnienyromuMu odmienpodeccruonanbHbiMu Komnerennusmu (OI1K):

- CIIOCOOHOCTBIO ~ HCIIONIb30BaTh ~ OCHOBHBIE  3aKOHBI  €CTECTBEHHOHAYYHBIX
TUCIUATUTMH B TPO(ECCHOHATBHON JEesITeTbHOCTH, HPUMEHSITh METOJbl MaTeMaTHYECKOTO
aHaJIM3a U MOJICIMPOBAHUS, TEOPETHYECKOTO U dKCIIepuMeHTanbHoro uccnenosanus (OI1K-2);

- CIIOCOOHOCTBIO HCIOJB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI IS
NOHUMAHHUsI OKpYXKaromero Mupa u siiernit mpupos (OT1K-3).

3namu:

- OCHOBHBIE 3aKOHBI (PU3MIECKON XMMHUH, B3aUMOCBS3h (DU3NIECKUX U XUMUICCKUX
XapaKTepUCTHK IpoIiecca;

- MyTH OMNpEACTCHUS BAXKHEHIIMX XapaKTEPUCTHUK XUMHUYECKOTO DPABHOBECHS
(KOHCTaHTBHI PAaBHOBECHUS, PAaBHOBECHOT'O BbIXOJA MPOJYKTA, CTETIEHU MpPEBpAIlleHUs MCXOIHBIX
BEIIECTB) U BIMSHUS Pa3UYHBIX (PAKTOPOB HA CMEIICHHE XMMHYECKOTO PABHOBECHS;




- YCJIOBUA YCTAHOBJICHUA (I)aSOBLIX paBHOBeCI/Iﬁ B OAHO- U MHOI'OKOMIIOHCHTHBIX
CHUCTEMAX, BO3BMOXXHOCTHU Ppa3ACICHUA CIOKHBIX CUCTEM Ha COCTABIAIOINIUC KOMIIOHCHTHI,

- TCPMOANHAMHNYCCKOC OIMMCAHUC CBOICTB HACAJIbHBIX U HCUJCAJIBHBIX PAaCTBOPOB,
MoAXOAbl K HAXOXACHUIO MapUaJIbHbIX MOJIAPHBIX BEJIMYWH KOMIIOHCHTOB pacTBOpPA.

Ymems:

- IIPUMEHATh ~ TEOPETUYECKHE 3HAHMS U DKCIEPUMEHTAIbHBIE  METOJbI
uccie10BaHusl (pU3MYECKON XUMUM NTPU PELICHUH IPOPECCHOHATIBHBIX 3a/1ay;

- IIPOBOJUTH TEPMOJUHAMUYECKHUE PACUEThI, OCYLIECTBIATh AHAJIM3 U HA OCHOBE
3TOTO J1e1aTh 00OCHOBAHHBIE BHIBOJIBI,

- IIPECKA3BIBATG M HAaXOAWTH ONTHUMAJIbHBIC YCIOBHUS INPOBEIEHUS XUMHUYECKOIO
Ipouecca ¢ LeNblo MOJIyYeHUs] MAKCUMAJIBHO BO3MOYKHOT'O BBIX0/Ia MHTEPECYIOIETO IIPOAYKTA;

- MIPEJICTaBIATh IaHHbIC Ta00OPATOPHOTO UCCIICOBaHMS B rpaduieckoii hoopMe U Ha
OCHOBE IIOJYYEHHBIX 3aBUCHUMOCTEH OIPENEIATh COOTBETCTBYIOIIHME TEPMOAMHAMUYECKHE U
KMHETUYECKUE XaPAKTEPUCTUKN XUMHUECKON CUCTEMbl U XMMHYECKOT0 IIPOLECCA;

- IIPOBOJIUTH AQHAIN3 U KPUTUYECKH OLICHUBATH IOJYyYEHHBIE dKCIEPUMEHTAIBHBIC
JaHHbIe, 0000IIaTh U JeNaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OTBITOB.

Braoemy:

- KOMILUIEKCOM COBPEMEHHBIX TEOPETHYECKMX METOIO0B (DU3MUYECKOW XMMHUHU IS
peleHuss KOHKPETHBIX MCCIIEN0BATENbCKUX 3a/1a4;

- HABBIKAMU  OINPEICIICHUS COCTOSHUS pPaBHOBECHS M CaMOIPOU3BOJIIBHOIO
HallpaBJIEHUS XUMUYECKOT O IIPOLIeCCa;

- npuemMamMu 00paOOTKM MOJYYEHHBIX OIBITHBIX [JaHHBIX JJs BBIABICHUSA M
YCTAQHOBJICHHsI B3aMMOCBSI3€H MeXIy TEpMOJMHAMMYECKUMM CBOMCTBaMH M (U3NYECKUMU
rapamMeTpaMu MpoLecca;

- 3HaHUSIMM OCHOBHBIX 3aKOHOB (pu3Mueckod XHUMHUHM JUId COJeprKaTeIbHON
MHTEPIIPETALIMYA TEPMOJUHAMUUECKUX PACUETOB.

3 Kpartkoe conep:kanue JMCHUIIIHHbI

XuMnueckasi TepMOAMHAMHUKA. 1-biif ¥ 2-0i 3aKOHBI TEPMOJAMHAMMKH, MOCTYNAT
[Mnanka. B3aumocBsi3b TEMIOTHI, pabOThI U MU3MEHEHUS BHYTPEHHEW JHEpPruu B MpoIeccax C
y4acTHE€M HJI€ANbHOr0 rasza. Temmo€MKOCTb TBEPIABIX. JKMIKHMX W Ta3000pa3HbIX BEILECTB.
Tepmoxumusi. Boruricienue TemIoOBBIX 3PPEKTOB XUMHUUYECKUX pPEAKLMH, MPOLEeccoB (Pa3oBbIX
NEepexo0B, PACTBOPEHMS M JAPYrHX (U3MKO-XUMHUYECKUX TpoueccoB. DHeprus [unbbca u
sHeprus ['empMrosbia  Kak KpUTEpUM HANPABICHHS XUMHUYECKOro Iporecca. Pacuér
a0COMIIOTHONW SHTpONMU. XUMHUYEcKoe paBHOBecue. KOHCTaHTa XMMHMUYECKOTO paBHOBECUS U
METOABl €€ pacdy€ra M HKCIIEPUMEHTAJIBHOIO OmpenaeiacHus. PaBHOBECHBIM BBIXOJ IPOIYKTA,
BIMSHUE JIaBJICHUS, TEMIIEpaTypbl, IPHUMECH HWHEPTHOTO Ta3a Ha pPABHOBECHBIM BBIXOI.
VYpaBHenus: uzorepmbl U uzo0apsl Bant-T'opda. Crarucrtuyeckas tepmonuHamuka. Pacuér
TEpPMOJIMHAMHUYECKUX (PYHKIMN Ha 6a3e MpesCcTaBIeHUH 0 CyMMe IO COCTOSIHUSIM.

da3oBble paBHOBECHS B OJAHOKOMIIOHEHTHBIX cucTemMax. Da3zoBble NEpexXoAsl M
¢azoBas quarpaMMa COCTOSIHUS Uil OJJTHOKOMIIOHEHTHBIX CHCTeM. TpoiiHas Touka. YpaBHEHUE
Kianelipona-Knay3uyca. 3aBUCHMOCTh JaBJIEHUS HACBIEHHOTO IIapa OT TEMIEpPaTypBl.
Omnpenenenue TepMoauHaMH4yeckuX (yHKIMHA mporecca (azoBoro mnepexona.Kputuueckas
TeMIIepaTypa.

TepMmonmHamuueckass Teopusi pacTBopoB. Krnaccudukanus pactBopoB. CrocoObl
BbIpaXEHHsSI cocTaBa pacTBopa. [lapiuanbHble MOJSpHbIE BETUYMHBI. YpaBHeHus [u6Oca-
Hrorema. WpneanbHble pacTBOphl. TepMoauMHaMuueckue (YHKUMU CMEIICHUsS JUIS WAealbHbIX
pacTtBopoB, 3akoH Payns. IlpenenbHo-pa3daBiieHHbIE pacTBOpPHI, 3akoH ['enpu. HeuneanbHbie
pacTBOpBl,  IOJIOKHUTEIbHbIE M  OTPULATENIbHBIE  OTKJIOHEHMs OT 3akoHa Payns.
TepMoauHaMuyeckoe ONUCAaHME HEUACAIbHBIX PAaCTBOPOB, AKTUBHOCTb, KOI(Q(UIMEHT
akTuBHOCTH. KosuMratuBHble CBOMCTBa pPAacTBOPOB HENETYYMX BELIECTB B JIETYYEM
pactBoputene. Kpuockonus, 30ymarockonus. OcMoc, 0CMOTHUYECKOE AABIICHHE.



da3oBble PABHOBECHSI B MHOTOKOMIIOHEHTHBIX cHcTeMax. /luarpaMmbl «gaBieHUE-
COCTaB», «TEMIIEpPAaTypa-COCTaB», «COCTaB I[apa-COCTaB JKUJIKOCTU» HJs HUICAIbHBIX U
HEUeaTbHBIX pacTBOpoB. 3akoHbl [1OOca-KonoBanoBa, A3zeorporus. DU3HKO-XUMHYECKHUE
OCHOBBI pa3JeJIeHUs KHUJIKUX cMmecel, pekThudukanus. OU3NKO-XUMUYECKUNH U TEePMHUYECKUN
aHanm3. Pa3nuyHbie TUIBI AMArpaMM IJIaBKOCTH. DBTeKTHKA. [IpaBuio ¢a3 u npaBuio peryara.

4 O0beM yueOHOI JUCUMIIIIMHBI

Bupl yue6HOM paboTh B 3aueTHEBIX B akanmewm.
SAMHUIIAX Jacax
OO0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IJIaHy 5,0 180
KonraktHas pa6ora (KP): 0,46 16,4
Jlexiuu (Jlek) 0,22 8
ITpaxtrueckue 3ansatus (I13) 0,22 8
CamocrositenHas pa6ora (CP) 4,30 155
Bujx koHTpOJIS: 3a4eT/IK3aMeH IK3aMeH
0,24
(8.6)
Bunet yueGHoi paboThl B 3aueTHbBIX B actponHowMm.
CAMHUIIAX gacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 5,0 35
KonTaktHas padora (KP): 0,46 12,3
Jlexmu (Jlek) 0,22 6
[Tpaktuyeckue 3anstus (I13) 0,22 6
CamocrositenHas pa6ora (CP) 4,30 116,25
Bua xoHTpoOJIs: 3aUeT/IK3aMeH 024 IK3aMeH
' (6,45)

AHHOTaNUsA Y4eOHOM MPOrpaMMspl JUCHHILIMHBI
«Komnouanas xumus» (b1.b.11)

1 eab AuCUMIVIMHBI — O3HAKOMJIEHHE CTYJEHTOB C OCHOBAaMHM TEPMOJMHAMUKU
MOBEPXHOCTHBIX SIBJICHUH, croco0aMH MOJIY4YEHUS U BaKHEHIIMMH CBOWCTBAMM JHMCHEPCHBIX
CUCTEM.

2 B pe3yabrare wu3y4YeHHS] AUCHUILIMHBI O0y4YaloIIMiicd MO mNporpamme
0akaJiaBpuaTa J10JI/KeH:

Obnaoamy cnenyrommumu odenpodeccuoanbHpiMu komnereHuusmu (OI1K):

- CIIOCOOHOCTBIO HCIIOJb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JHUCLUIUIMH B
npoeCCUOHATIBHON ~ AEATENbHOCTH, NPUMEHSATh METOJbl MaTEeMAaTUYeCKOro aHalu3a H
MOJICTTUPOBAHHMSI, TEOPETUIECKOTO M IKCIIepUMeHTanbHOro uccnenaoBanus (OITK-2);

- CIOCOOHOCTBIO UCTOJIB30BATh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JIIsl TOHUMaHUS
OKpy»Xaroriero mupa u sieiennit npupoasl (OI1K-3).

3namey:

- OCHOBHBIE TMOHSTHS M COOTHOUICHHS] TEPMOJWHAMUKHM TIOBEPXHOCTHBIX SIBJICHHM
(TepMOIMHAMMKA TOBEPXHOCTHOTO CJIOS; aJare3us, CMauMBaHUE M pacTEKaHUE >KUIKOCTEH;
JTUCIIEPCHOCTh U TEPMOJAMHAMHUYECKHE CBOMCTBA TeN; aAcOpOIHs ra30B U MapoB, acOpOIUs U3
pacTBOpOB);

- OCHOBHBIE METO/IbI MTOJIYYE€HHUS JUCIEPCHBIX CUCTEM;

- OCHOBHBIE CBOICTBa JUCHIEPCHBIX CUCTEM (RJIEKTPONOBEPXHOCTHBIE CBOMCTBA;
KMHETUYECKHE M ONTHYECKHWE CBOWMCTBA; CBOMCTBA PAcTBOPOB KOJUIOUIHBIX IOBEPXHOCTHO-
AKTUBHBIX BEIIECTB);

- OCHOBHBIE TIOHATHSI M COOTHOIIEHUS TEOPUM arperaTUBHOM YCTOWYHMBOCTH U
KOAryJsiuu JM0(OOHBIX TUCTIEPCHBIX CUCTEM;

- OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOOOpa30BaHMsI M pEOJIOTHYECKHE CBOMCTBA
JTUCIIEPCHBIX CUCTEM.




Ymems:

- NIPOBOJUTH PacdeThl C UCIOJIb30BAHUEM OCHOBHBIX COOTHOILIECHUN TEPMOIMHAMUKHU
IIOBEPXHOCTHBIX SIBJICHUH U PacUEThl OCHOBHBIX XapaKTEPUCTUK TUCIEPCHBIX CUCTEM.

Braoemy:

- METOJIaMU HM3MEPEHUs MOBEPXHOCTHOIO HATSKEHMS, KPAaeBOIO YIJIA, BEJIUYMHbI
agcopOLMM M yHENbHOM  TOBEPXHOCTH,  BSI3KOCTH, KPUTHYECKOM  KOHILIEHTPALUU
MUIIEIUIO00pa30BaHMsl,  JJEKTPOKMHETHYECKOT0  IOTEHIMAajda;  METOJaMH  IPOBEACHUS
JUCIIEPCUOHHOIO aHalln3a, CHUHTE3a JUCIHEPCHBIX CUCTEM M OLEHKM HX arperaTMBHOU
YCTOMYUBOCTH.

3 Kpartkoe cogep:kanue AU CHHILTUHBI

Mogyns 1. [Ipeamer u npu3Haku 00BEKTOB KOJUIOUTHON XUMUU

KommonnHas xumusi - Hayka O IOBEPXHOCTHBIX SIBJICHUSAX M JUCIIEPCHBIX CHUCTEMaXx.
OcHOBHbBIE IPU3HAKU JUCIEPCHBIX CUCTEM - F€TEPOr€HHOCTh U JAUCIIEPCHOCTh; TOBEPXHOCTHAS
SHEprus; KOJUYECTBEHHbIE XapaKTePUCTUKU JucrnepcHocTH. Kiaccudukanus IucnepcHbIX
CHUCTEM.

Monyns 2. TepMoIMHAMHUKA TOBEPXHOCTHBIX SIBICHUI

OOmass XapakTepuUCTUKa IIOBEPXHOCTHOM »HHepruu. lloBepXxHOCTHOE HaTsKEHUE.
VYpaBuenue ['n66ca-I"enbMrosbiia uis BHyTpeHHEN yeIbHOW MOBEPXHOCTHOM 3HEpruu (IOJIHON
MMOBEPXHOCTHOM YHEPTUN).

Meton u36biTKOB ['MO0Oca. DyHnameHTanbHOE ajacopOuMoHHOE ypaBHeHue [ubOca.
YactHoe BbIpakeHHe ypaBHeHHs [u00ca. I[loBepXHOCTHO-aKTHBHBIE U IOBEPXHOCTHO-
VWHAKTUBHBIE BEILECTBA.

Anresuss u koresus. YpaBHenue Jlrompe s pabotsl anre3uu. CMauuBaHHE, 3aKOH
IOnra. VYpasuenue Jronpe-lOnra. Pacrekanue xujakocted, Kod(p@HUUUEHT pacTekaHus IO
["apkuncy. Opdext Mapanronu, npaBuao AHTOHOBA.

ITpaBuno ¢a3z I[ubbca u nucnepcHocTb. BinMsHuME KpUBHU3HBI IOBEPXHOCTH Ha
BHyTpeHHee JaBieHue Ten (ypaBHeHue Jlamnaca). KanwmnspHsle sBieHHs. YpaBHEHHE
KenpBrHa. BiusHue nucnepcHOCTH Ha PacTBOPUMOCTb, KOHCTaHTY PaBHOBECHSI XMMHMUYECKOMN
peakuuu, TemnepaTypy ($a3oBoro nepexosa.

Metoapl moONMy4YeHHsS JAUCHEPCHBIX CHUCTeM. YpaBHeHue PeOunnmepa s paboThI
nuctieprupoBanus. Dpdexkt Pebunaepa. ['omorenHas u reTeporeHHasi KOHJEHCAIUS. DHEPrus
I'n66ca ob6pazoBanus 3apojbiiia HOBOH (a3sl. Kunernka o6pazoBaHust HOBOH (a3bl.

Mopyns 3. AncopOLMOHHBIE paBHOBECHS

[Tpupona ancopOUMOHHBIX CHJI. AJcopOuuss ra3oB M TapoB Ha OJAHOPOAHOM
noBepxHocTu. 3akoH ['eHpu. Monens u ypaBHeHue Jlenrmiopa. Teopusi mOIUMOIEKYISIPHON
ancopobuun bpynayspa, Ommera, Temnepa (BOT). Omnpenenenue yaenbHOW HOBEPXHOCTH
meroaom bOT.

AncopOuust ra3oB M MapoB Ha TMOPHUCTHIX Marepuanax. Kiaccudukamus mop 1o
Jy6ununy. Teopusi kanuuisipHod koHJeHcanuu. Pacuer mHTerpanbHoil 1 auddepeHnnanbHOR
KPHUBBIX paclipeieieHus: 00beMa 1op Mo pa3mMepam.

AncopOuusi Ha MHUKPONOPUCTHIX Marepuanax. IloreHuuansHas teopus [lonsgHu.
Xapakrepuctuueckass KpuBas ajacopouuu. OO0oOmeHHoe ypaBHeHHe TeopuH JlyOuMHHHA
00BEMHOT0 3alOJIHEHHS] MUKPOTIOp, ypaBHeHue JlyOuHuHa - PagynikeBuya.

AncopOiusi  MOBEpXHOCTHO-aKTUBHBIX  BemiecTB. IIpaBuno [loxno -  TpayOe.
3aBUCHUMOCTh MOBEPXHOCTHOTO HATSDKEHUSI OT cocTaBa pacTBopa. YpasHenue lllumkosckoro.
VYpaBHEHUS COCTOSHHSI Ta3000pa3HbBIX IOBEPXHOCTHBIX (aCOPOIMOHHBIX) IUIEHOK. Beckhl
Jlenrmropa.

Monyinb 4. Di1eKTpu4eCcKHe SIBICHNS HAa IOBEPXHOCTH

Mexanusmbl  oOpa3zoBaHusi JBOHWHOTO snektpudeckoro cios ([I9C). VYpaHeHus
Jlunnmana. OnekTpokanwuisipHble KpuBble. Teopum crtpoenus OC. Pemenue ypaBHeHus
ITyaccona-bonbumana mis nuddys3noit gactu AD2C. IDC mo teopum IllTepna, mepesapsaka
MOBEPXHOCTH.



ONEKTPOKUHETUYECKUE  SIBJICHUS, IEKTPOKMHETHUUECKUH MOTEHIMal. YpaBHEHHE
['enpmromnba-CMOIIyXOBCKOTO AJIs 3JIEKTPOOCMOCa U AIeKTpodopesa.

Mopyns 5. Kunernueckue cBOWCTBA TUCIIEPCHBIX CUCTEM

CBsI3b CKOPOCTH OCA@XICHUS YaCTHUI] C UX pa3MepoM. YCIOBHsS COOIIOAECHHUS 3aKOHA
Crokca. CenuMMEHTAllMOHHBIN aHaJW3 MOJMAUCIEPCHBIX cucTeM. KpuBble pacnpeneneHus
gacTul, 1o pa3mepaMm. [lpupoma OpOyHOBCKOrO JBWDKCHHMS. 3aKOH OUWHINTEHHa -
CmonyxoBckoro. CneactBusi U3 TeOopud OpoyHOBCKOro JBukeHUs. CeauMeHTalnOHHO-
TP Py3MOHHOE paBHOBECUE, TMIICOMETPUUYECKHM 3aKOH.

Monyinb 6. ArperaTuBHasi yCTOMUMBOCTb U KOAryJISLUs AUCIIEPCHBIX CUCTEM

CenuMeHTallMOHHAss M arperatuBHas yCTOMYMBOCTH CHCTEM. JlnopunbHele H
mno¢poOHble cuctembl. Kpurtepuit nmuodunsHoctn mno Pebunnepy-llykuny. Jlnodunbusie
nucriepcHble cucteMsl. Kimaccugukanysi oBepXHOCTHO-aKTUBHBIX BELIECTB. TepMOAMHAMUKA U
MexaHu3M muieuiooopasoanus. Ctpoenne mumemn [TAB. Comobunuzamus. Kpurndeckas
KOHIIEHTPALUsl MULIEITIO00Pa30BaHuUs, METO/IbI €€ OIPEIeICHHS.

JInopoOubie nucnepcHbie cuUCTeMbl. DakTOpbl yCTOMYMBOCTH JTHO(OOHBIX CHCTEM.
bricTpas u meanenHas xoaryssauud. Kunernka xoarynsuuu no CMOIJIyXOBCKOMY. 3aBUCUMOCTD
YKClla YacTULl Pa3HOro Mopsiika oT BpeMeHU. OCHOBHbIE N0JI0KeHUs1 Teopuu Jepsaruna, Jlannay,
®epest, Osepoeka ([JJIPO). PacknuHuBaromee aaBieHHe M ero cocrapistonme. OoOmiee
yYpaBHEHUE JJIsl 3HEPIUM B3aUMOJAEWUCTBUS JUCIEPCHBIX vacTull. lloTeHuManbHbBIE KpHUBBIE
B3aUMOJEHCTBUS 4YacTul. HeWTpanu3anuoHHas M KOHLEHTpalMOHHas Koaryisuusa. IIpasuio
Tyneue-I"apau.

Moayns 7. CrpykTypooOpa3oBaHHE M  CTPYKTYpHO-MEXaHHYECKHUE CBOHCTBA
JUCIIEPCHBIX CUCTEM

Tumnsl cTpykTyp, 00pasyromuxcs B AUCHEPCHBIX cucTeMax. B3auMoCBsS3b MeX1y BUAOM
NOTEHLMAIbHON KpUBOH B3aumojeicTBus yactul (no teopuu JJIDO) n THIOM BO3HUKAIOIIUX
CTpykTyp.  KoaryisilMOHHO-TMKCOTpPONHBIE ¥ KOHJIEHCAI[MOHHO-KPHCTAUIN3allMOHHBIE
CTPYKTYpBHI.

Peosornueckuii MeTox HCCIENOBAaHUSA JUCHEPCHBIX CUCTEM. OCHOBHBIE TNOHATUSA H
UJIabHBIE 3aKOHBI PEOJIOTMH. MOIEIMPOBAHNE PEOJIOTHYECKUX CBOWCTB TEIL.

Knaccugukanuss JUCIIEPCHBIX CUCTEM M0 CTPYKTYPHO-MEXAHHMUYECKHUM CBOWCTBaM.
Bs13KOCTh JKMIOKHMX arperaTMBHO YCTOMYMBBIX JUCIHEPCHBIX CHCTEM. YpaBHEHHUs ONHIITENHa,
Illraynuurepa, Mapka - XayBuHka. Peonornueckue CBOWCTBA CTPYKTYpUPOBAHHBIX
KUAKOOOPA3HBIX U TBEPIOOOPA3ZHBIX CUCTEM.

Ob1ee konuyecTBO MoayJel — 7.

4 O0bem yueOHOH THCHHMIIINHBI

Bunsr yaeGHoi paboTh B 3aueTHBIX B akanem.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 5,0 180
KonrakThas pa6ora (KP): 0,46 16,4
Jlexuuu (Jlek) 0.22 8
JlaGopatopusie pabotsl (JIP) 0.22 8
CamocrositeibHas padora (CP): 4,32 155
[ToaroToBka k 1a00paTopHbIM paboTam 1,11 40
Jlpyrue Bubpl caMOCTOSTENbHON paboThI 3,21 115
Bua koHTpoJIs: 3a4UeT/IK3aMeH IK3aMeH
0,24
(8,6)
B
Bunbr yue6HOM paboThI 3a4eTHBIX B actpouom.
eIMHUIIAX Hacax
O0masi TpyA0eMKOCTh JHCIHUIIIMHBI 110 Y4eOHOMY IJIAHY 5 135
KonTaktHas padora (KP): 0,46 12,3




Jlexmun 0,22 6
Jlaboparopusie pabots (JIP) 0,22 6
CamocrositesibHas padora (CP): 4,32 116.25
[ToaroToBka K 1a00paTopHBIM paboTam 1,11 30
Jlpyrue BUIbI CaMOCTOSTEILHON pabOThI 3,21

Buja konTpoJsi: 3auer / 3k3amMeH 0,24 31;;11\;”{

AHHOTanuA padoyei MPOrpaMmMbl JUCUUIIJIMHBI

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

1 Heap aMcHMNIMHBI - [pHOOpeTeHHE OOYYAIOUIUMUCS 3HAHUN IO OCHOBHBIM
rpymnmaM  METOJOB  XUMHUYECKOrO  aHalu3a, Haubojee IMHMPOKO MPUMEHAEMBIX B
MIPOMBIIIJICHHOCTH M HMCCIEA0BAaTENbCKOM paboTe, a Takke KOMIIETEHIUH, HEOOXOAUMBIX IS
pelieHus KOHKPETHBIX 3a7a4 XUMHUYECKOT0 aHaJn3a.

2 B pe3yabrare O0CBOCHHS JAUCHUIUIMHBI OOy4aloumIuiicd 1O NporpaMmme
0akajaBpHUaTa q0JIKeH:

Obnaoams crnenyromumu odmienpodeccuoHanbubiMu KomnereHuusmu (OI1K):

- CIIOCOOHOCTBIO WCIIOJIh30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUILUINH B
npoecCHOHANBHOM  AEATeTbHOCTH, MPUMEHSITh METOAbl MaTeMaTUYecKOoro aHaiu3a |
MO/JICITMPOBAHHUS, TCOPETUICCKOTO M IKCIIEpUMEHTaIbHOTO HecneaoBanus (OITK-2);

- CIIOCOOHOCTHIO UCIIOIB30BATh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI /Il TOHUMAaHUS
OKpy»Xaromiero mupau sisieHuii mpupo st (OITK-3).

3nams:

- OCHOBHBIE MOHATHUSA, TEPMHUHBI, METOJIBI U TPUEMbI KQU€CTBEHHOT'O U KOJIMYECTBEHHOTO
XUMHYECKOTO aHallh3a, TEOPUI0 XHUMHYECKHX M (PHU3UKO-XMMHUYECKUX METOJOB aHaIN3a,
IPUHLIMIIBI pa00Thl OCHOBHBIX TPUOOPOB B (PU3UKO-XUMHUYECKUX METOaX.

Ymemy:

-  TPUMEHATh TNPUOOPETCHHBIE TMPAKTHUYECKHE HaBBIKM B  MIPodecCHOHaTbHON
JEATEeIbHOCTH NIl PELIEHUs KOHKPETHBIX 3a/1ay; BIaJETh: MOHUMAHHUEM LieJIed U alfOPUTMOB
XUMHUYECKOTO aHallh3a, Coco0aMu pelieHus aHAIUTUYECKUX 3a7ad, OIEHKOM BO3MOXKHOCTEH
KaXJIOTO METO/Ia aHaJIh3a, OCHOBAMHU METPOJIOTHYECKON OLEHKH PE3YJIbTATOB KOJIUYECTBEHHOTO
XUMHUYECKOTO aHau3a.

Braoems:

- TIOHMMaHWEM IIeJied M QJIrOPUTMOB XMMHYECKOTO aHajiu3a, CIoCO0aMH pPEIICHHS
AQHAJTUTUYECKUX 3a/lay, OIICHKOM BO3MOXXHOCTEHM KaXJOro METOJa aHaliu3a, OCHOBaMHU
METPOJIOTUUECKOU OIIEHKH PE3YIHTATOB KOJIMUYECTBEHHOTO XUMUYECKOTO aHAJN3a;

- MPEACTaBIEHUEM O €IMHOM JIOTMKE XMMHUYECKOTO aHalln3a, 0 MHOTOOOpa3uu METOA0B
XHMHYECKOTO aHaJIM3a U O KOHTPOJE KadecTBa PE3yJIbTAaTOB KOJIMYECTBEHHOTO XHMHUYECKOTO
aHaamn3a.

3 Coaep:xkaHue THCHUTLTAHBI

Beenenune. Ilonstne 00 anamutudeckord xumun (AX) Kak O CHCTeME 3HAHHIA,
MO3BOJISIONIEN YCTAaHOBUTh KAYECTBEHHBIM M KOJMYECTBEHHBIA COCTaB BemiecTBa. 3agaun AX.
AHaJIUTHYECKUN CHUTHAJ KaK HOCUTENh KAa4eCTBEHHOW M KOJMYECTBEHHOW HH(popMaruu 00
o0bekTe ananmm3a. [lonsitue o mpobGooTOope M mpobomoaroroBke. OCHOBHBIE TpeOOBaHUS,
NpEeAbSBISIEMbIE K METOJaM XHMMHUYECKOTO aHalii3a. YCIOBHUS BBINOJHEHUS ONpPENeNCHUN.
Amnanmutryeckas popMa, aHATUTHYECKUE TIPU3HAKA. AHATUTHYECKHE KilacCH(UKAIMA KaTHOHOB
Y aHUOHOB.

Cucremarndeckuii W apoOHBIM  aHanu3. CoOBpEeMEHHbIE METOABl HJCHTU(HUKAIUN
AJIEMEHTOB U coeuHEHUN. OpraHnyecKkue aHATUTHUYECKUE PEAreHThl B aHAIN3€ HEOPraHUYECKUX
BelecTB. PaBHOBECHsI B aHAIMTHUYECKUX TOMOI€HHBIX M IE€TEPOreHHBbIX cucreMax. OCHOBHBIE
TUIBl peakuui, npuMmeHsieMblx B AX (KHCIOTHO-OCHOBHOE B3aUMOJEHCTBUE, OKUCICHME-
BOCCTAHOBJIEHHE, KOMILIEKCOOOpa3oBaHue, ocaxaeHue). Onucanre paBHOBECHUS aHATUTHYECKUX




peaKIuii ¢ MOMOIIbI0O KOHCTAHT PaBHOBECHS. YUeT MOOOYHBIX PEeaKIMii ¢ MOMOIIBIO ammapara
YCIIOBHBIX KOHCTaHT paBHOBecHs. lCIONb30BaHHWE YCIOBHBIX KOHCTAHT pPAaBHOBECUS IS
ONTUMM3ALMH AHATUTUYECKUX pEaKUUi M MPAKTUYECKUX YCIOBHM UX BBINOIHEHUS. OCHOBBI
METO/JI0B KOJIMYECTBEHHOT0 XUMHYECKOIOo aHanu3a. MeToipl KOJIMYECTBEHHOIO aHalIMu3a.
TpeboBaHusi, NpenbsABIIEMble K XUMHYECKUM pPEAKIHAM, HCIOIb3YyeMBbIM B XHUMHYECKOM
aHanuse. OTanbl KOJMYECTBEHHOro aHaiu3a. [loHsATHEe O TIpaBUMETPUYECKOM aHaIM3E.
Teopernueckre OCHOBBI TUTPUMETPUYECKOTrO aHanusa. IIpuemel TuTpoBaHms. Pacyersl B
TuTpuMeTpun. I'paduueckoe otobpaxenue npoiecca TurpoBanus. Ckadyok TUTPOBAHHUSA, TOUKA
HKBUBAJIEHTHOCTHU, KOHEYHAsl TOYKA TUTpoBaHUs. [lepBUuHbIE U BTOpUYHBIE CTaHAAPTHL. MeToa
KHCJIOTHO-OCHOBHOTO TUTPOBaHUA. BbIOOp KHCIOTHO-OCHOBHOrO HHAMKaTopa. Illpumepsl
onpezaeneHuid. MeTonbl OKHUCIUTEIbHO-BOCCTAHOBUTENBHOIO TUTPOBAaHUA. OKUCIUTEIBHO-
BOCCTAaHOBUTEIbHBIN noTeHIHal. DaKTOpbl, BIUAIOLIME HA €r0 BeIUYuHy. Y paBHeHne HepHcra.

Iepmanranatomerpus. Momomerpus. OntuMu3anmus yCIoBHil ompeneneHus. Metox
KOMIUIEKCOHOMETPUYECKOTO TUTpoBaHUsS. (OCOOEHHOCTH peakiuii KOMILIEKCOOOpa3oBaHUs
(xemarooOpazoBanusi) wuoHOB MeTawwioB ¢ OJITA. Bpibop ONTHMAIBHBIX — YCIOBHUI
KOMIUIEKCOHOMETPUYECKOTO  TUTPOBaHUA.  TUTpoBaHME 1O  METOAY  OCaXIACHUS.
Mertponorudeckas OLEHKa pe3yibTaToB aHaiu3a. VHIUMKaTOpHbIE M HMHCTPYMEHTAJIbHbIE
CIOCOOBI YCTAHOBJICHUS TOYEK SKBHBAJIEHTHOCTH.

BBenenne B GpU3MKO-XMMHYECKHE (MHCTPYMEHTAIBHBIE) METOAbI XUMUYECKOTO aHaIN3a
(MMXA-®XMA). Knaccudukanus (Gu3MKO-XUMHUYECKHX METOJOB aHAIM3a. AHAIUTHYCCKUN
CHUTHAI Kak WHQOpMaTUBHAs (YHKIUS COCTaBa BeIIeCTBA. METOJbl KOJHMYECTBEHHBIX
m3mepenniit B ®OXMA, wux xapakTepucTHKa. AHAIUTUYECKHME U  METPOJIOTHYECKHE
XapaKTEPUCTUKU METOJUK OINPEAETICHUS.

4 O0beM yueOHOi TUCIUIIHHBI

Buast yueOHO# paboThI B 3aueTHbIxX B akanmem.
eIMHUIIAX yacax

O0mas TpPyA0EMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IVIAHY 4,0 144
Konrakrnas patora (KP): 0,45 16,2
Jlextum (Jlek) 0,17 6

Jlaboparopusie 3ausTus (J1ab) 0,28 10

CamocrositenbHas padora (CP): 3,44 124

Buja konTpossi: 3aueT/3K3aMeH 0,11 3a4er ¢

onenkoii (3,8)

Bugpsl yaeOHOM paboThI B 3auerHbIX B actponom.

eIMHUIIAX yacax
OO0mas TpyA0eMKOCTb JUCIHHILIMHBI 110 Y4eOHOMY IVIAHY 4,0 108

KonrakThas pa6ora (KP): 0,45 12,15
Jlexmm (Jlek) 0,17 45
Jlaboparopusbie 3ausaTus (J1ab) 0,28 7,5
CamocrositesnbHas padora (CP): 3,44 93

Buja xonTpoJisi: 3auer/3K3aMeH 0,11 3a4er ¢
OLICHKOH
(2,85)

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI

«Anxenepuas rpadpuka» (51.5.13)

1 Ileab AMCHUIUIMHBI — IPHOOPETEHNE 3HAHUM M BBIpaOOTKAa HABBIKOB, HEOOXOIUMBIX
CTYZICHTaM JUIS BBITTOJHEHUS M YTCHUS] TEXHUYECKUX YEPTEKEH, BEIMOTHEHUS 3CKU30B JICTAICH,
COCTABJICHUS] KOHCTPYKTOPCKOW M TEXHOJOIMYECKOH JOKYMEHTAIlMM B COOTBETCTBUU CO
crangapramu ECK/[; o3HakomIieHHE ¢ METO1aMH KOMITBIOTEPHOU TpaUKH.




2 B pe3yiabTrare wu3yYeHHs JUCHUILUIMHBI O0y4YawIIUiici MO mporpamme
0akajiaBpuaTa J0JIKeH:

Obaaoams cnepyromumu oomexynsTypabiMu (OK) u obmenpodeccuonansabivu (OITK)
KOMIIETCHIIUSIMHU:

- CIOCOOHOCTRIO K caMOOpraHu3aiuu u camooopasosanuio (OK-7);

- CIIOCOOHOCTBIO HCIIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCLHUILIIMH B
npo(ecCHOHANBHOM  JAEATETbHOCTH, MPUMEHITh METOJbl MAaTeMaTUYeCKOro aHaiu3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO U IKCIIepUMEHTaIbHOTOo uccienoBanus (OITK-2).

3namo:

- CIIOCOOBI OTOOPAXKEHHS MPOCTPAHCTBEHHBIX (POPM Ha MIIOCKOCTH;

- MPaBWJIa U YCIOBHOCTH MPH BBHIMOTHEHUHN YEPTEKEH;

- BUJIbI U3/I€TNI U KOHCTPYKTOPCKHUX JOKYMEHTOB;

- Ha YPOBHE MPEICTABICHUS XapaKTEPUCTUKH (DOPMBI ¥ TIOBEPXHOCTH U3ICIHIA,

Ymemy:

- BBIMOJHATH W YUTATh YEPTSHKH TEXHUUYCCKUX H3JCIUNA C yYETOM JICHCTBYIONIUX
CTaH/IapTOB;

- BBITIOJIHSATH U YUTATh CXEMbI TEXHOJIOTUYECKUX MTPOLIECCOB;

- HCIIOJIb30BaTh CPEJICTBA KOMIBIOTEPHOU TpaduKu i U3TOTOBICHHS YepPTEKEN.

Braoems:

- croco0amu U MprueMaMu U300paXKeHuUs MPEeIMETOB Ha TUIOCKOCTH;

- rpaduaeckoi cucremoit «Komrmacy.

3 Kpatkoe conep:xkanue TUCHUIIUHBI:

Beenenwue. [lpeamer u  Meronsl uHXeHEpHOH Tpaduku. Kparkme ucTopuueckue
cBeZieHHs. 3a/1adyll U MECTO Kypca B MOATOTOBKE OakaiaBpa TEXHUKU U TEXHOJIOTHH.

Mopnynb 1. U3nenus 1 KOHCTPYKTOPCKHE TOKYMEHTHI.

1.1. Buas!l u3genuit 1 KOHCTPYKTOPCKUX JOKYMEHTOB.

Buast m3gemuiit mo 'OCT: peranb, cOopoyHasi €IWHUIIA, KOMIUIEKC, KOMIUIEKT. Bumbl
KOHCTPYKTOPCKHUX JIOKYMEHTOB: YEPTEX JeTanu, COOpPOYHBIH uyepTexk, 4epTex OoOIIero BHIA,
cnenudukanus, cxema. [ludper KoHCTpyKTOpCKHX JOKyMeHTOB. Kparkue cBemeHus o
CTPOUTENBHBIX YePTEKAX.

1.2. Pe3p00BBIC U3/I€TUS U COCTUHEHHS.

Pe3nObl: 0OpazoBanue, Kiaccudukaiusi, U300paKEHHE M O00O3HAYEHUE HA YepTexKe.
Cranpaptabie pe3rOoBble u3nenus. Onpenenenue pe3nObl n3mepeHueM. CoenMHEHHS aeTanei
0onToM U mNUIbKO#. Pe3rboBbie TpyOHBIE coenuenus. LlankoBbie coennHeHusl.

1.3. DcKu3bl U TEXHUUECKHUE PUCYHKH JAeTajei.

[TocnenoBaTenbHOCTh  BBIMIONHEHUS  W300paXeHW  JeTanu: BbIOOp  TJIaBHOTO
M300paKeHHS; OMpeneeHHe HEO0OXOJAMMOro KOJIMYECTBa H300paKEHWH; IMOJATOTOBKA IO
yepTeka K M300paKEHUIO JIeTalln; H300pakeHne OCHOBHBIX BHEIIHUX W BHYTPEHHUX OYepTaHUN
netanu. OOMep neranu TPU BBITIOJIHEHWHM €€ 3CKu3a ¢ HaTypbl. OdopmiieHHe dYepTexed u
ACKU30B JeTtaneil. [IpaBuia BeIMOTHEHHS U OPOPMIICHHUS TEXHUYECKUX pUCYHKOB. OO03HaYCHHS
MaTepHaioB.

1.4. Yeprexu cOOPOUHBIX €IUHUIL.

[IpaBuna BeIMONHEHHS W O(OPMIICHHS COOPOYHOTO UEpTEeXk a: BHIOOP TJIABHOTO
M300paXKeHUsl, OMpEeJeNIeHHe KOJMYeCTBa W300paKeHH, HaHEeCEHHE HOMEPOB IMO3HUIIUH,
HaHECEeHHE pa3MepoB (rabapuTHBIC, YCTAHOBOYHBIC, TIPUCOCTUHUTEIBHBIC, IKCIUTyaTal[AOHHBIE).
Crneuuduxarnus. [IpaBuna BeImoaHeHUS ¥ 0(OPMIICHHS YepTexka 00IIero BUaa.

Monyinb 2. CoenuHEHUS IeTaJIEH.

2.1. Cxewmsl.

Knaccudukanust cxem mo Bugam u tunam. O6o3HaueHue cxeM. IIpaBuia BBITOTHEHUS
CTPYKTYPHBIX U IPUHIIUTHAIBHBIX TEXHOJIOTHYECKUX cXeM. CXeMbl PaCIlOIOKECHHUS.

2.2. N300paskeHns COSTMHEHUN JIETaICH.



Onannesble coenuHeHus. lllnuneBsie u mmoHouyHble coenuHeHus. CoeauHeHus
mTudToM M HIIMHTOM. HepazbeMHbIe COeqUHEHMs [eTalieii: cBapka, Mailka, CKIEMBaHUE,
00BaJIbIIOBKA, pa3BaJIbLIOBKA, COCUHEHHE 3aKJIETIKOM.

2.3. Apmartypa TpyOOmnpOBOIOB.

Knaccugukanus apmatypel TpyOONpOBOJOB 1O Ha3HAUEHHIO, MO TUIY MEPEKPHITHS
NMOTOKa paboueill cpenpl, MO CHOCOOY MPUCOEIUWHEHUsT K TpyOompoBoay, MO crocoly
repMeTH3aluy IITTHHIEIS.

Monyns 3. UepTexu COOPOYHBIX €IMHHIL. DIIEMEHTHI KOMITBIOTEPHOU IPaPUKH.

3.1. 'eomeTpuyecKre XapaKTePUCTUKH (DOPMBI U TIOBEPXHOCTH U3IEIIUH.

Pa3mepsl, mnpaBwiia HX HaHECEHUsT Ha 4eprexe. Pa3Meppl HCHOJHUTENBHBIE U
CIpaBOYHbIE, TabapUTHBIE, KOOPJUHUPYIOIIME W  4YacTHhIE. ba3pl  H3MepUTENbHbIE,
KOHCTPYKTOpPCKHE, TEXHOJIOTMYeCKHe, BcroMmorarenbHble. Hanecenme pasmepoB oT 0a3.
[IpenenpHble OTKIOHEHHUS Pa3MEPOB INAAKUX MOBEPXHOCTEW, AOMYCKH, MOCaAKU. JlOMycKu u
MocaJku JIA jAceTalied ¢ pe3pOoit. IllepoxoBaTOCTh MOBEPXHOCTEH JeTalei, IapameTpbl
LIEpOXOBATOCTH, IIPaBUJIa HAHECEHUs MapaMETPOB IIEPOXOBATOCTH IOBEPXHOCTEN Ha uepTexkKe.
[IpenenbHbIe OTKIOHEHHS (POPMBI U PACIIOIOKEHUS.

3.2. JleranupoBaHue yepTexei COOPOUHBIX €IUHHUII.

[IpaBuna neranupoBaHUs yepTex el COOPOUHBIX €NUHUI. BrimonHeHue ueprexedl u
TEXHUYECKUX PUCYHKOB JI€TaJEH.

3.3. DneMeHThl KOMIIBIOTEPHON TpaduKH.

Kommerotreprast rpaduka u pernraeMelie ero 3amaun. [ padudeckne 00bEKThI, IPUMUTHBEI,
aTpulyThl, cuHTe3 wu300paxenus. llpencraBienue BuaeonH(OpPMAlMM M €€ MallUHHAS
redeparusi. COBpeMEHHBIC CTaHAAPTHI KOMITBIOTEpHOW Trpaduku, rpadudeckue s3bIKH U
Mmetadainbl.  Peanmzanus anmapaTHeIX Mopayned  rpaduueckoil  cucrtembl. OCHOBHBIE
rpadguyueckue aaropuTMbl Ha IJIOCKOCTH U B mpocTtpaHcTBe. [Iporpammusie rpaduueckue
CHUCTEMBI M UX TPUMEHEHUE.

Oomiee kKonu4yecTBO MoTyIIeH - 3.

4 O0beM yueOHOi 11 CHMIJIMHBI

Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
eIMHUIIAX qacax
O0mas TPyA0EMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IVIAHY 4,0 144
Konrakthas padora (KP): 0,34 12,4
Jlexumn (Jlek) 0,11 4
JlaGopatopusbie 3anTus (JI1ab) 0,06 2
[Tpaktnyeckue 3anstus (I13) 0,17 6
CamocrositesbHas padora (CP): 3,44 124
Kypcogas pabora 27
Jlpyrue Bubpl caMOCTOSTENIHON pabOThI 97
Bua koHTpoOJIsA: 3a4yeT/IK3aMeH 3a4erT ¢
0,22 OLICHKOIA,
3auer (7,6)
Bunael yue6HOI paboTh B 3auetHbIX B actponom.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JHCIHIIJIMHBI 110 y4eOHOMY IJIAHY 4,0 108
Konrakthas pa6ora (KP): 0,34 9,3
Jlexmm (Jlek) 0,11 3
JlaGopatopusbie 3anTus (J1a) 0,06 1,5
[Tpaxtrueckue 3ausatus (I13) 0,17 4.5
CamocrosiTe1bHas padora (CP): 3,44 93
KypcoBas pabora 20,25




Jpyrue BUIbI CaMOCTOSITEILHON paOOThI 72,75
Bujx koHTpOJIS: 3a4eT/IK3aMeH 3a4er ¢
0,22 OLICHKOIA,
3auet (5,70)

AHHOTanuA padoyei MPOrpaMmMbl JUCUUIIJIMHBI

«be3onacHocTh ku3HeaestesbHocT» (b1.6.14)

1 Heab AucHUIUIMHBI - GOpMUpOBaHHE MPOGECCHOHATBLHONU KYIbTYphl O€30MaCHOCTH,
Mol KOTOPOW TIOHMMAeTCs TOTOBHOCTH U  CIIOCOOHOCTh JIMYHOCTH HCIOJB30BaTh B
npoecCuOHANBHOM AESITeTbHOCTH NMPUOOPETEHHYIO COBOKYITHOCTh 3HAHHM, YMEHUN U HaBBIKOB
st obecniedeHust OezomacHocTH B cdepe MpodecCHOHATBLHOU JesSTENIbHOCTH, XapakTepa
MBIIUIGHUSI W UEHHOCTHBIX  OpHMEHTalui, TpU KOTOPBIX BOMPOCHl  OE30MacCHOCTH
paccMaTpUBalOTCS B KQUECTBE MPHOPUTETA.

2 B pe3yabTate ocBOeHHSI ITMCUHUILIMHBI 2. B pe3yabTare m3yyeHusl THCHUIIUHBI
o0y4yalommiicsi mo nporpamMme 6aKajiaBpuaTa J10JIKeH:

Obnaoams cnepyromumu o0mekynsTypasiMu (OK) u obmenpodeccuonansusivu (OITK)
KOMIICTCHITHSIMHU:

- CHOCOOHOCTBIO MCHOJB30BAaTh OCHOBBI IKOHOMUYECKHX 3HAHHWM B PAa3IMYHBIX cepax
xu3HenesrensHoctu (OK-3);

- CIHOCOOHOCTHIO PabOTaTh B KOJUIEKTHUBE, TOJEPAHTHO BOCIPUHUMATH COIHAJIbHEIE,
STHHYECKHE, KoeccuabHblie U KynbTypHbIe paznuuns (OK-6);

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

- CITOCOOHOCTBIO HCITOJIb30BATh MIPUEMBI IIEPBOM IMOMOIIN, METOIBI 3alIUTH B YCIOBHSIX
upe3BblvaiiHbix cutyaimii (OK-9);

- CI0COOHOCTHIO UCTIOIB30BATH OCHOBHBIE €CTECTBEHHOHAYUHBIC 3aKOHBI JJI1 TOHUMaHHS
OKpY»aroriero Mupa u sieienuii mpupoan (OITK-3).

3nams:

- OCHOBHBIE TeXHOC(EepHBIE OMTACHOCTH, UX CBOMCTBA M XapaKTEPUCTUKU;

- XapakTep BO3JCUCTBHS BPEIHBIX M OMACHBIX (DAKTOPOB HA YEJIOBEKAa W MPHUPOIHYIO
Cpely, METOABI 3allUThl OT HHUX MPUMEHUTENBFHO K cdepe cBoei mpodeccHoHATbHON
JESTCIIbHOCTH.

Ymemy:

- WICHTU()HUIIMPOBATH OCHOBHBIC OMTACHOCTH CPEeIbl OOUTAHUS YETIOBEKA,;

- OLIGHHWBAaTh PHUCK HX peajHu3alH, BHIOMpPATh METOABl 3alIMTHl OT OIMACHOCTEH
MPUMEHUTEIBHO K cdepe cBoed mpodecCHOHATbHON eATeTbHOCTH U CIIOCOOBI oOecredeHust
KOM(DOPTHBIX YCTIOBHH KU3HEIEATEIHHOCTH.

Braoemy:

- 3aKOHOJATEJIbHBIMA M TMPABOBBIMU aKTaMH B 001acTh O€30MacHOCTH M OXpaHbl
OKpYyXarolle cpeapl, TpeOOBaHUAMHU K O€30MacCHOCTH TEXHUYECKHX pErJIaMEeHTOB B cdepe
npohecCHOHANLHOM IS TEILHOCTH;

- CIoco0aMH M TEXHOJIOTHSIMH 3aIlUThI B YPE3BBIYANHBIX CHTYAIIHSIX;

- TOHSATHIHO-TEPMUHOJIOTHYECKUM armapaToM B 001acTu 6€30MacHOCTH;

HaBBIKAMHU PAIMOHAIN3AIUN MTPO(ECCHOHATFHON JIEATENIEHOCTH C IENBI0 00eCTIeYeHUs
0€30MacCHOCTH U 3aIUThI OKPYKAIOIICH CPEIbI.

3 Kpatkoe conep:kanue TUCHUTIIHHBI.

1. Beenenue B OezomacHocTh. OCHOBHBIE MOHATHS U ompexaeneHus. be3omacHOCTh u
YCTOWUYMBOE Pa3BUTHE.

2. Yenosek u TexHocdepa. CTpykTypa TEXHOCHEPHI i €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOEe COCTOSIHUE TeXHOC(hEphl 1 TeXHOCHEPHOM 0€30MMacHOCTH.

3. Unentudukanus 1 BO3ACHCTBHE HA YEIIOBEKA BPEIHBIX U OMACHBIX (DAKTOPOB Cpeibl
oOuTaHus.




Knaccugukanuss HeraTMBHBIX (PAKTOpPOB cpeibl OOWUTaHMSA YesIOBeKa. XHMHUYECKHE
HeratuBHble (akTophl (BpedHbIE BellecTBa). MeXxaHWYeCKHE M aKyCTHUeCKHe KosieOaHus,
BUOpalMsi W IIyM. OJIEKTPOMAarHuTHBIE M3Iy4eHHS W 1o VoHM3HMpyomme Hu3IydeHue.
Onektpuueckuii Tok. OnacHble Mexanuueckue Gaxtopsl. [Iporecchl ropeHus U MoXapoB3pPHIBO-
OIIACHBIE CBOMCTBA BEIIECTB U MaTepraioB. CTaTHYECKOE AIEKTPUUYECTBO.

4. 3amuTa 4enoBeKa U cpeibl OOMTaHUS OT BPEAHBIX U ONACHBIX (PaKTOPOB MPUPOIHOTO,
AHTPOIIOTEHHOT'O U TEXHOT€HHOT'O MPOUCXO0KICHUS.

OcHOBHbBIE MPUHIUIIBI 3aLIUTHL. 3alIUTa OT XUMHUYECKUX M OMOJIOTMYECKUX HEraTHBHBIX
¢dakTopoB. 3ammra OT JHEPreTUYECKUX BO3JACHCTBUN H (u3ndeckux mnosed. OOecrieueHue
0e30MmacHOCTH  cucTeM, paboTaromMx 1oJ JaBlieHHWeM. be3omacHOCTh — AKCIUTyaTaluu
TpyOOIPOBOJIOB B XMMHUYECKOW MPOMBINUIEHHOCTH. be3onacHas sKcIuTyaTanus KOMIIPECCOPOB.
AHanu3 ¥ OLlEHUBaHUE TEXHOT'C€HHBIX U PUPOJIHBIX PUCKOB.

5. Obecrieuenne KOM(POPTHBIX YCIOBHIA JUIsl )KU3HU U JIEATENFHOCTH denoBeka. [lonarue
KOM(OPTHBIX UM ONTUMAJIBHBIX yCIOBUI. MUKpOKIUMaT nomemnieHuii. OcBelIeHne U CBETOBas
cpena B IOMEIIECHUH.

6. [lcuxodusnonoruueckrue U IProHOMHUIECKHE OCHOBBI 0€30M1aCHOCTH.

[Icuxuueckue mporecchl, CBOMCTBA U COCTOSIHUS, BIMSIOIIME HA O0e30nacHOCTh. Buabl u
YCIIOBUS TPYAOBOH 1eATeIbHOCTH. DPrOHOMUYECKUE OCHOBBI OE30MACHOCTH.

7. Upe3BblUaiiHbIe CUTYAI[MH U METOJIbI 3AILMTHI B YCIOBUIX UX pealli3allH.

O6mue cenenus o YC. I1oxkap u B3pbIB. ABapuu HA XUMUYECKH OMACHBIX OOBEKTaX.

Paguanmonnsie aBapuu. [lpubopsl pagualiMOHHOM, XMMHUYECKOM pa3BeOKU U
JIO3UMETPUYECKOTO KOHTpPOJsl. Ype3BblUallHbIE CHUTYallMM BOEHHOTO BpPEMEHM. 3alluTa
HACEJICHUS B UYPE3BBIYAWHBIX CHUTYyalUsAX. YCTOWYMBOCTh (DYHKIIMOHHUPOBAHHUS OOBEKTOB
SKOHOMUKH B UPE3BBIUANHBIX CUTYalUAX.

8. YmpasieHue 6€30MacHOCTHIO )KHU3HEAEATETLHOCTH.

3aKoHOJAaTeIbHbBIE M HOPMAaTHBHBIE IPABOBBIE OCHOBBI YIpaBleHHs 0€30MaCHOCTBHIO
KU3ZHEJEATEIIbHOCTH. DKOHOMHYECKHE OCHOBBI yIpaBieHUs Oe3omnacHocThio. CTpaxoBaHue
puckoB. ['ocyiapcTBeHHOE ynpaBiieHHe 6€30IaCHOCThIO.

4 O0beM yueOHOH THCHUIIUHBI

Bugpsl yaeOHOM paboThI B 3auerHbIX B akanem.
SIMHATIAX yacax
O01as Tpy10eMKOCTh JUCHUILIUHBI N0 Y4€OHOMY IJIAHY 4,0 144
Konraktnas pa6ora (KP): 0,34 12,4
Jlexmm (Jlek) 0,22 8
Jlaboparopusbie 3ausTus (J1ab) 0,11 4
CamocrositesbHas padora (CP): 3,40 123
Bujx koHTpOJIS: 3a4eT/IK3aMeH 0,24 IK3aMEH
(8,6)
Bunael yue6HOM paboThI B 3auetHbIX B actponom.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 4,0 108
KonrTaktHas padora (KP): 0,34 9,3
Jlexmm (Jlek) 0,22 6
JlaboparopHsbie 3ausaTus (J1ab) 0,11 3
CamocrositesbHas padora (CP): 3,40 92,25
Buja koHTpoOJIsi: 3aUeT/3K3aMeH 0,24 JK3aMeH
(6,45)




AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI

«IIpoueccol u anmaparbl xuMmu4eckoii Texnonorun» (b1.b.15)

1 Heap AUCHUILUIMHBI - BMECTE C KypCcOM OOIIeH XMMHUYECKON TEXHOJOTHU CBS3aTh
0O0IIeHAayYHYIO ¥ OOLICHHKEHEPHYIO IMOATOTOBKY Ha OCHOBE M3YYEHHUS OCHOB THIPABIMYECKUX,
TEIUIOBBIX UM MacCOOOMEHHBIX MPOIECCOB XMMHUYECKON TEXHOJOTHMHM, YTO HEOOXOAMMO NpHU
MOJArOTOBKE OakalaBpoB IO JaHHOMY HANpaBICHUIO Ui HAay4YHO-MCCIIEIOBATEIBCKON U
MPAKTUYECKON pabOThI HA MPEANPUATHSIX.

2 B pe3yabraTre H3yYeHMsA [IHCHHMIUIMHBI oOydawouuiics 1o mnporpamme
0akaJjlaBpUaTa J10JI7KeH:

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

- CIIOCOOHOCTBIO MCIOJIb30BATH OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX TUCIHILIMH B
npodecCHOHANbHOM  AESITETbHOCTH, MPUMEHSITh METOJbl MaTeMaTH4YeCKOro aHajau3a u
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIIepUMeHTanbHoro uccnenoBanus (OITK-2);

- CIIOCOOHOCTHIO HCIIOIB30BATh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JIJIs1 TOHUMaHUS
OKpyXaromiero mupa u sieieanit npupoasl (OI1K-3).

- CHOCOOHOCTBIO YYacTBOBAaTh B COBEPIIEHCTBOBAHMHM TEXHOJIOTHYECKHX IPOIIECCOB C
MO3ULMI 3HEPTo- U pecypcocOepekeHusl, MUHUMH3AIMN BO3ACUCTBUS Ha OKPYXKAIOILYIO Cpery
(TIK-2).

3nams:

- OCHOBBI TEOpPHUM TEpEHOCAa HMITYJIbCa, TEIla M MAacChl; MPUHIUNBI (PUIUIECKOTO
MOJIEJIMPOBAHUS IPOLIECCOB; OCHOBHBIE YPaBHEHUS [IBUKEHUS JKUIKOCTEH; OCHOBBI TEOPUHU
TEeIUIoNepelayr; OCHOBBI TEOPHHM MAaCCOIEpEeayd B CHCTEMax CO CBOOOJHOW M HEMOJBUKHON
rpaHuled pasgena (as3; TUHOBBIE IPOLECCHl XUMUYECKOW TEXHOJOTUHU, COOTBETCTBYIOLIUE
anmnapaTbl 1 METO/bl X pacyeTa;

- METOAbl TMOCTPOCHMSI SMIHUPUYECKHMX U TEOPETUUYECKMX MOJeNeld XUMHUKO-
TEXHOJIOTHYECKHUX IIPOLIECCOB;

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

Ymemy:

- ONpEeNeNsaTh XapakTep IBWKEHHUS >KUAKOCTEM M Tra3oB; OCHOBHBIE XapaKTEPUCTUKH
IIPOLIECCOB TEIJIO- U Maccolepeayt; pacCUUTHIBATh MapaMeTpbl U BbIOMpaTh anmaparypy Ajs
KOHKPETHOI'O TEXHOJIOTMUYECKOTO MPOLIECCa;

- paccuMThIBaThb OCHOBHBIE XapaKTEPUCTHKU XHMHKO- TEXHOJOIMUYECKOIo Ipolecca,
BBIOMpATh PAlMOHATEHYIO CXEMY.

Braoemy:

-METO/IAMH TEXHOJIOTMYECKUX pacyeTOB OTIENIbHBIX Y3JI0B U JAETaJ€ XUMHUYECKOTO
00opyIoBaHus;

- HaBBIKaAMH MPOEKTHUPOBAHUS TUIIOBBIX allllapaToOB XUMUYECKOHN MPOMBIIIJIEHHOCTH;

- METOJaMH OIpEAENCHUs  pAIMOHATBHBIX TEXHOJOTHMUECKUX PEKUMOB pPabOTHI
00opyIoBaHuUs.

3 Kpartkoe conep:xaHue TUCHUIINHBI:

Monynes 1. T'mapoauHamMuyeckue NMPOLECCHl M anmapaTrbl XUMUYECKOM TEXHOJIOTHH.
OcHOBBI TeopuH siBIeHUH nepeHoca. O0Ire 3aKOHOMEPHOCTH THIPOJMHAMUKY, TeTJIonepeaadn
u Macconepenaud. JKujakoctu U ras3wl. ['mapoanHamuka. TeueHue B TpyOax M KaHamax.
[Tono6Hoe mpeobpazoBanue ypaBHeHuss HaBbe-Ctokca. bespazmepHbie nepeMeHHbIe - KPUTEPHU
rupoarHamuyeckoro momobusi (DOinepa, PeitHonmpaca, ®pyna, TOMOXPOHHOCTH), HX
dbuznyecKkuil CMBICT; TapaMeTpuueckue Kputepuu. KputepuanapbHOe ypaBHEHUE IABHKCHUS
BSI3KOU KHAKOCTH. BBIOOp cropocTeit moTokoB. [lepemenienne KuaKocTel u ra30B ¢ MOMOIIBIO
MalIWH, TOBBIIAIOIINX JaBICHUE.

Monyinb 2. TermoBble MPOUECCH U anmnaparbl XMMUYECKON TEXHOJIOTHUH.



OCHOBHBIE TEIJIOBBIE NPOIECCHI B XUMHUYECKOW TexHonoruu. JuddepennumansHoe
ypaBHEHHME IepeHoca »HHepruu B (¢opme TemnoThl. KOHBEKTUBHBIM IEPEHOC TEIUIOTHI.
PaguanTHsIi Termonepenoc. Teronepenaya B HOBEPXHOCTHBIX TEIUIOOOMEHHUKAX.

Monyns 3. IIponeccsl 1 anmnaparsl pa3aeaeHus FoMOreHHbIX cucteM. (OCHOBHBIE
MacCOOOMEHHBIE TTPOLIECCHI).

OcHoBBI MaccOOOMEHHBIX IIporieccoB. uddepeHunanbHoe ypaBHEHHE KOHBEKTHBHOIO
IepeHoca Macchl B OMHApHBIX cpefax. Macconepenada. MaTepuabHbli 6agaHC HEIPEPHIBHOTO
yCTaHOBMBIIETOCs Mpouecca. Pacuer MaccooOMEHHBIX IPOLIECCOB U AlapaToB sl CUCTEM C
OJIHMM paCHpeaessieMbIM KOMIIOHEHTOM.

PacueT nonepednoro ceyeHus (Juamerpa) KOJOHHBL; IPEJEIbHO JOMyCTUMAst U
HYKOHOMHYECKH ONTHMaJIbHAsl CKOPOCTH CIIOMIHOM (a3bl. OCHOBBI pacueTa BBHICOTHI
MacCOOOMEHHBIX allapaToB ¢ HEMPEPbIBHBIM U CTYIIEHUAThIM KOHTAaKTOM (a3. O0uiue
NPUHIUITBI YCTPOWCTBA U KJIaCCU(DMKALIMS anmapaToB JUIsi MACCOOOMEHHBIX MPOIIECCOB B
cucreMax «ra3(map)-KuIkocTb». OcoOOEHHOCTH KOHCTpYKLUI abcopOepoB. OCHOBBI pacyeTra 1
anmnaparsl JUisl JUCTHLIALUN.

Monyne 4. OcHOBHBIE TruapoMexaHudeckue mpoueccel. Ilpomeccsl u  anmapartsl
pa3zeneHus reTeporeHHbIX CUCTEM.

Pa3znenenue XUIKMX U ra30BbIX NE€TEPOTEHHBIX CUCTEM B IIOJIE CHJI TSDKECTH. TedeHue
yepe3 HEMOJBM)KHBIC 3E€PHUCTBIE U IICEBIOOKMKEHHbIE CIIOM. (DUIBTPOBAHUE CYCIIECH3UH H
OYMCTKa ra30B OT IbLIeH Ha GuibTpax. Ob1Iee KoindyecTBO Moyeil - 4.

4  O0beM yueOHOI THCHUILINHBI

Bunst yueOHOI paboThI B 3agerHbIX B akanem.
eIMHUIIAX qacax

O01mas TPyA0eMKOCTh THCIUILIMHBI N0 Y4eOHOMY IJIAHY 10,0 360
KonTaktHas padora (KP): 0,91 32,8
Jlexium (Jlek) 0,44 16
ITpakTnueckue 3anstus (I113) 0,44 16
CamocrositenbHas padora (CP) 8,61 310

Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,48 3163?,1\24; "

B Tom unciie mo cemecrTpam:
S cemecTp

O01mas Tpy10eMKOCTh B ceMecTpe 5,0 180
KonTaktHas padora (KP): 0,46 16,4
Jlexmm (Jlek) 0,22 8
[Tpaktnyeckue 3anstus (I13) 0,22 8
CamocrositesbHas padora (CP) 4,32 155

Bujx koHTpoOJISI: 3a4eT / IK3aMeH 0,24 Kk3amMeH (8,6)

6 cemecTp

O0masi Tpy10eMKOCTh B ceMecTpe 5,0 180
KonrTaktHas padora (KP): 0,46 16,4
Jlexmm (Jlek) 0,22 8
[Tpaktnyeckue 3anstus (I13) 0,22 8
CamocrositesbHas padora (CP) 4,32 155

Buja koHTpOJISi: 3a4eT / IK3aMeH 0,24 sk3ameH (8,6)

Bunpr yue6HOM paboThI B 3auetnrix | B acTtpoHoMm.
eIMHUIIAX Jacax

Oo6mas TpyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY TUIAHY 10,0 270
KonTaktHas padora (KP): 0,91 24,6




Jlexmn (Jlek) 0,44 12
[Ipaktuueckue 3austus (I113) 0,44 12
CamocrositesibHas padora (CP) 8,61 2325
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 0,48 318;?;;“
B ToM umciie o cemecTpam:
5 cemecTp
O0mas TPy10eMKOCTh B ceMecTpe 5,0 135
KonTaktHas padora (KP): 0,46 12,3
Jlexmn (Jlek) 0,22 6
[Tpaktaeckue 3anrstust (I13) 0,22 6
CamocrositesibHas padora (CP) 4,32 116,25
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 0,24 31;;2‘;;“
6 cemecTp
Oo0mas TPy10eMKOCTh B CEMeCTpe 5,0 135
KonrakTHas pa6ora (KP): 0,46 12,3
Jlexruu (JIek) 0,22 6
[Tpaktuueckue 3anstus (I13) 0,22 6
CamocrositesbHas padora (CP) 4,32 116,25
Bua xonTpoJs: 3auer / IK3aMeH 0,24 3'?;?41\;]{

AHHOTaNuUs padoyeil NPOrpaMMbl AUCHUNITIHHBI

«O6mas xumnyeckas rexnosorus» (61.5.16)

1 Henp AuMcOMIVIMHBI — TMOJY4YeHHE 3HaHUM B o0JlacTH  peaau3alud XUMHUKO-
TEXHOJIOTHYECKUX MPOIECCOB C YYETOM (PU3UKO-XUMHUUECKUX OCOOEHHOCTEH MHpOTEeKaroImuX
peakuuii, BbIOOpPa ONTHUMAaJbHBIX YCIOBUM pPEaTU3yeMbIX IPOLECCOB, BbIOOpa 3(PPEKTUBHBIX
PEaKTOpOB, MPHOOPETEHNsI HABBIKOB B COCTABJICHMM MaTepHAIbHBIX U TEMJIOBBIX OaJaHCOB, B
pacuere MpOLECCOB M PEAaKTOPOB Ha OCHOBE MAaTEMaTHYECKOr0 MOJEIMPOBAHUS, IMOJIYYEHUs
3HaHUH B 00J1aCTH pa3pabOTKH SHEpProcOeperaomux XuMmuko-Texnonorndeckux cucreM (XTC),
0€30TXO0/IHBIX U MAJIOOTXOHBIX TEXHOJOTUI Ha IPUMEPE COBPEMEHHBIX MTPOU3BO/ICTB.

2B pesyabTare H3y4YyeHHsl JMCHUIVIMHBI oOydawmmiicds 10 mnporpamme
0akajaBpUaTa J0JI/KeH:

Obnaoams caenyrommmu obmenpodeccruonanbubiMu (OIIK) u npodeccruonanbHBIMU
(ITK) xoMmeTeHIUsAMU:

- CMOCOOHOCTBIO  MCIIOJIb30BaTh ~ OCHOBHBIE  3aKOHBI  €CTECTBEHHOHAYYHBIX
JUCHUIUIMH B TPO(PECCHOHANBHON JEsATeIbHOCTH, NPUMEHSTh METOAbl MaTeMaTH4eCcKOro
aHaJIM3a U MOJICIMPOBAHUS, TEOPETHUYECKOTO U dKCIIepuMeHTanbHOro uccnenosanus (OIMK-2);

- CIOCOOHOCTBIO YYaCTBOBATh B COBEPILIEHCTBOBAHUH TEXHOJIOTMYECKHUX MPOLIECCOB
C TO3MIMK 3HEPro- U pecypcocOepekeHnss, MUHUMH3AlUM aHTPOIIOI€HHOTO BO3JEHCTBUSA Ha
okpykarorryro cpeay (ITK-2)

3namo:

- OCHOBBI TEOPHH XUMHUYECKHUX IIPOLIECCOB U PEAKTOPOB;

- METOJIOJIOTHIO MCCIIEJOBAHUS B3aUMOJECHCTBUS XUMUYECKHUX MPEBPALICHUN U SBJICHUU
nepeHoca Ha BceX MacIITaOHBIX YPOBHSX;

- METOJMKY BbIOOpa peakTopa U pacyéra npouecca B HeM;

- OCHOBHBIE PEaKI[MOHHBIE MPOLIECCH M PEAKTOPHI XUMHUECKOM U OMOTEXHOIOTHUH;

- OCHOBHbBIE IPUHIIMIIBI OPraHU3ALUN XUMHUECKOTO MPOU3BOJICTBA, €r0 HEPAPXUUECKYIO
CTPYKTYPY, METOJIbI OLIEHKU YPPEKTUBHOCTH IPOU3BOJICTBA;

- OCHOBHBIE€ XUMHUYECKHE MIPOU3BOJICTBA.




Ymems:

- paccYMTaTh OCHOBHBIE XapaKTEPUCTHKH XMMHUYECKOTO IPOIIecca,;

- BEIOpATh PallMOHAIBHYIO CXEMY TIPOM3BOJICTBA 3aJAaHHOTO MPOIYKTa;

- OIICHUTH TEXHOJIOTUYECKYIO 3(PPEKTUBHOCTH TPOU3BO/ICTBA;

- BBIOpaTh 3 (HEKTUBHBIN THIT PEAKTOPA;

- POBECTH PacyeT TEXHOJOTHUECKUX MTapaMeTPOB JUIS 3aJaHHOTO TPOLIECcCa;

- OTIPE/ICINTD apaMETPhl HAMITYUIIIEH OpraHu3aliy IpoIecca B XUMHYECKOM PEaKTope.
Braoemy:

- MeTo/1aMu aHain3a 3QPEeKTUBHOCTU PAOOTHI XUMUYECKUX ITPOU3BOJICTB;

- METOJIaMH pacyeTa U aHajlIu3a IPOLECCOB B XMMHUYECKUX PEAKTOpAX, OMNPEIEIICHUs
TEXHOJIOTMYECKHX OKa3aTeleH;

- METOJIaMU BBIOOpa XUMHUECKUX PEAKTOPOB.

3. Kparkoe coaep:xaHue Iy CUMIIMHBI

Mopnynb 1. XuMuueckasi TEXHOJIOTHUSI U XMMHUYECKOE IPOU3BO/ICTBO

1.1. OcHoBHBIE OIIpEAETCHUS U MOJOKECHHUS.

XuMuyeckass TEXHOJOTMs - Hayka OO0 SKOHOMMYECKH, SKOJOTMYECKHM M COLMAIBHO
000CHOBaHHBIX CIOCO0AX M Tpoleccax MepepadOTKH ChIpbsl C W3MEHEHHWEM €ero cocTaBa M
CBOWCTB IyTEM MPOBEICHHS XUMHUECKUX U (U3NKO-XUMHUECKUX IPEBPAIICHUH B MPEIMETHI
notpebieHuss U cpeacTBa MmpousBojacTBA. OOBEKT XMMHUYECKOH TEXHOJIOTHUU - XHUMHYECKOe
MPOU3BOACTBO. MEKOTpaciaeBOM XapaKTep XUMHUYECKOW TEXHOJIOTMU. Pa3BuUTHE XHMHUYECKHX
MPOU3BOJICTB U XMMHUYECKON TEXHOJOTHMH. MecTO XMMHUYECKON TEXHOJIOTUU B MPOMBIIUICHHOM
chepe U METOJ0B XMMHUYECKOW TEXHOJOTMM B HEXMMHUYECKUX OTpPACISAX MPOMBIIUIEHHOCTH.
MeToapl XUMHUYECKOW TEXHOJOTMH — CHUCTEMHBIA aHalu3 M METOAbl MaTeMaTHYeCKOTo
MozienrpoBaHus. CHUCTEMHBIN aHAJIW3 CIOXKHBIX CXEM M B3aUMOAECHCTBHUM 3JIEMEHTOB CXEMbI —
MIOHSITHE U coliepkaHue MeToja. dusndeckoe 1 MaTEMAaTHYECKOE MOAEINPOBAHNE, ONPEACIEHUE
U OCHOBHBIE MOHSTHS, UX MECTO B HWHXEHEPHO-XMMHUYECKHX MCCIEIOBAaHUSAX U pa3padoTKax.
MecTo u 3Ha4eHHE HaTypHOTO U BBIYUCIUTEIBHOIO dKCIIEPUMEHTA.

Coneprkanue 1 3a7a4u y4eOHOTO Kypca.

1.2. XumMunueckoe mpou3BOACTBO.

[TonsiTHE O XWMMHUYECKOM TIPOM3BOJICTBE KaK O CHCTEME MalllMH M ammnapaTos,
COEJMHEHHBIX MaTepHaJIbHBIMH M SHEPreTHUYECKHMMHU IMOTOKAaMH, B KOTOPBIX OCYIIECTBISIOTCS
B3alMOCBS3aHHbIE XMMHUECKHE MPEBpalleHUs] U (pU3nuecKkue Mmpoiecchl nepepaboTKu ChIpbs B
OpoAYKThl. MHOTrO(YHKIIMOHAJIBHOCTE XMMHMYECKOT'O NMPOU3BOJACTBA - MOJY4YEHUE MPOAYKTOB,
JHEpPro- M pecypcocOepexeHne, MUHUMU3alks BO3AEHCTBHS Ha OKpykaromlyto cpeay. OOmias
CTPYKTYpa XHMHUYECKOTO MPOU3BOACTBA - COOCTBEHHO XMMHYECKOE MPOM3BOJICTBO, XpaHEHHE
CBIPBSL ¥ MIPOJIYKIMH, TPAHCIIOPT, CUCTEMbI KOHTPOJIS U 6e30macHOCTH. OCHOBHbIE MOJCHUCTEMBI
XUMHUYECKOTO TPOU3BOJICTBA - MOJATOTOBKA CHIPbS M MaTepUANIOB, XMMHUYECKHE M (U3UKO-
XUMHUYECKHE TpEeBpallleHus. BbIIEJICHHE MPOAYKTOB, 00€3BpEKHBAHUE YTUIM3ALUS OTXO/OB,
TEIIO- W DHEProodecrevyeHue, BOJOMOATrOTOBKA, YIpPaBICHHE MPOU3BOACTBOM. OCHOBHBIE
TEXHOJIOTMYECKHE KOMIIOHEHThl - CBIpb€, BCIIOMOTaTelbHbIE MaTepuanbl, OCHOBHOM U
JIOTIOJTHUTEIIBHBIN MPOYKThI, OTXO/IbI, JHEPTETHUECKUE PECYPChl, 000pyI0BaHHUE, CTPOUTEIILHBIE
KOHCTPYKIHUHU U TPUOOPHI, IPOU3BOJACTBEHHBIN EPCOHAT.

KauecTBeHHBIE M  KOJMYECTBEHHBIE II0KAa3aTeNM XHMHUYECKOTO IPOU3BOJACTBA:
TEXHOJIOTMYECKHE TIOKa3aTed - MPOU3BOJUTENBHOCTh W MOIIHOCTh IPOU3BOJICTBA, BBIXOJ
NPOAYKTa, PACXOAHbIE KOA(PQHUIMEHTHl MO CHIPbIO W JHEPrUM, MHTEHCHUBHOCTH IPOLIECCOB,
KayecTBO NPOAYKTA; HIKOHOMHUYECKHE IOKa3aTelu - ce0eCTOMMOCTh NPOAYKTa, NMpPUBEICHHbBIE
3aTparthl, yAeJIbHbIE KallUTaJbHBIE 3aTPaThbl, MPOU3BOJUTEIBHOCTh TPYHA; SKCIUTyaTallMOHHbIE
MOKa3aTelM - HaJEeKHOCTh U 0€30MacHOCTh (YHKIIMOHUPOBAHUS CHUCTEMBI, YyBCTBUTEIHHOCTD,
pEryJINpyeEMOCTh M YIPABIAEMOCTb IIPOLIECCA; COLMAIbHBIE IOKA3aTeNM - BO3JCHCTBUE Ha
OKPYKAIOIIYIO Cpelly, 0€30MacHOCTh OOCITYKUBaHMUsI, CTENIEHb MEXaHU3aLlUH U aBTOMATU3alIUH.

1.3. ChIpbeBBIE pECYPCHI, BOJIA M SHEPTUS B XMMHUYECKOM IPOU3BOCTBE.



Knaccudukanus ChIppeBBIX PECYpCOB IO pa3jMYHBIM MpU3HaKaM - (asoBoMy
COCTOSIHUIO, MPOUCXOXKIIEHUIO, HUCTOYHMKaM. MuHepaibHOE CbIpbe (PyIObl U IMOJIE3HBIE
MCKOIIaEMbIE), OPTaHUYECKOE MPUPOJIHOE ChIphE (TOPIOUME HCKOIIAEMBIE), PACTUTENBHOE U
JKUBOTHOE CHIPbE, BTOPUYHOE CHIPbE - MX HCIOJb30BAHUE U MYyTU MepepadoTku. OCHOBHbBIE
CIIocOoOBI IEPBUYHON 00paOOTKH CHIPhs (00OTalCHHE, OYMCTKA, TIOJITOTOBKA K TPAHCIIOPTUPOBKE
u mnepepabotke). IloHsTHE, CyIIHOCTH W TpPUMEPHl YIIAYOJEHHS] HCIIOJIb30BAHUS CHIPbA,
KOMOMHHPOBAHUS MPOU3BOJICTB U KOMIUIEKCHOU NIEpepabOTKU CHIPHSI.

3HaueHUE U HCIIOJIb30BAHHE BOJbI B XMMHUYECKUX MPOU3BOJCTBaX. MICTOUHHMKH BOJBI.
TpeOoBaHMsl K TEXHOJOTMYECKOH M OBITOBOM Boje. [IpoMbIlIieHHas MOArOTOBKA BOABI U
METOJIbl €€ OUUCTKU OT npumeceil. OCHOBHBIE METOJIbI KOHTPOJSl KadecTBa BOJbl. DKOHOMHUS
BOJIONIOTPEOIICHUsI B IPOU3BOICTBE. BOI00OOPOTHBIE CUCTEMBI.

Bugel ¥ MCTOYHMKM DSHEPTUM B XUMHUYECKOW MPOMBIINUIEHHOCTH. Macmralsl
noTpeOJeHUsT M CHOCOObl yMEHBIIEHUs JHepreTudeckux 3arpar. CyHUIHOCTh U TPUMEPHI
pereHepalui M peKylmepauud SHEPruu. DHEPrOTEXHOJIOTMYECKHE CHCTEeMbl. BTopuuHble
SHEPreTUUECKUE PECYPCHI.

Monynsb 2. TeopeTruueckre OCHOBBI XUMUYECKUX MPOLIECCOB U PEAKTOPOB

2.1. OcHOBHBIE OIPEACIICHHS U MOT0KEHUS

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMHYECKHX MpeBpaleHu i -
CTEXMOMETPUUYECKHE, TEPMOJMHAMHYECKHE, KuHeTudeckue. [lokazarenn  XUMHUYECKOTO
MpEeBpaleHHs] - CTETIeHb PEBPAIICHUs, BBIXO MPOAYKTa, HHTEeTrpaibHas U quddepeHnnanbHas
CEJICKTUBHOCTHU, CKOPOCTH PEAKIIMH U MPEBPAIICHUS PEareHTOB.

2.2. XUMHUYECKHUE MPOIECCHI.

Omnpenenenne. Kmaccudukamuss XUMHYECKAX IMPOIECCOB MO PA3JIMYHBIM MPU3HAKAM -
XUMHYECKUM (BHJ XHUMHUYECKOW peaklnH, TEePMOJUHAMHYECKHE XapaKTEPUCTUKH, CXeMa
npeBpalieHuii) u pa3oBbIM (UHCIIO U arperaTHoe coCcTosHue (as).

['omorenHslif xumuueckuid mporecc. OnpeeneHne U TpUMephl. BiusHe XUMHYECKUX
MPU3HAKOB M YCIIOBUHM IPOTEKaHUs Ipolecca Ha ero nokasarenu. Crioco0bl MHTEHCU(PUKAIIUH.

[TonsiTre onTUMaNbHBIX Temreparyp. ONTUManbHBIE TEMIIEPATYphl Ui OOpPaTUMBIX U
HEOOpPaTUMBIX PK30- M DHJIOTEPMHUYECKUX PEaAKITHH.

['eTeporeHHbIi (HEKATATUTUUECKHI) XUMHUUYECKUN Tporecc. OnpeneneHue U mpuMepsl.
CrpykTypa mpoliecca U ero coctamistomue (craauu). Habmogaemass CKOpOCTh XMMUYECKOTO
npespatenus. O0mactu (pexuMbl) MPOTEKaHUs MpoIlecca, JUMUTHPYIOIAs CTaIus.

['eteporennsiii XUMUYECKU Tporecc 'raz (KuakocTh) - TBepaoe". OOocHOBaHWME,
MOCTPOCHUE U aHAIN3 MAaTEMAaTHUYECKON MOJIENH sl peakIuii ropeHus (MoIeib "CKIMAIOIIAsICS
chepa") m TomoxuMuueckKorW (Mojenb ''c HeB3amMmojeucTByrommM siapom'). HaGmromaemas
CKOPOCTh TpPEBpAIEHUS, BpEMsl MpEBpalleHUuss W MyTH HWHTCHCU(PUKAIMHM UIS Pa3IAYHBIX
oOractell mpoTeKaHus mpolecca.

['ereporeHHslii XUMUYEeCKUil mporecc '"ra3 (KUIKOCTh) - KUAKOCTH'. OOOCHOBaHUE,
MIOCTPOCHHE M aHAIW3 MaTemaruyeckoil Moxaenu. Habmronaemass cKopocTh NpeBpalieHUs M
obnactu nporekanus mporecca. [Iyrtu nHTeHCHbUKaUU A pa3IMYHBIX PEKUMOB MTpoLiecca.

Karanutnueckuii mpouecc. Omnpeznenenue, kiaccuukanusi, npuMmepsl. | eTeporeHHbIi
Karajau3 Ha TBepaoM Katanmuzatope. OOOCHOBaHWE, MOCTPOCHHWE W aHAIU3 MaTeMaTUYECKOU
MOJIeJIM Ha KaTaJIMTUYECKOW MOBEPXHOCTH M B MOPHUCTOM 3epHEe KaTanuzaropa. Halmromaemast
CKOPOCTh TpEeBpalleHus U o00nacTu mpoTekaHus mporecca. CTeneHb HUCHOIb30BaAHUSL
BHYTpEeHHEH moBepXHOCTH. [IyTn nHTeHCHPUKAIINKA KaTATUTUYECKUX MPOIIECCOB.

2.3. XMMHUYECKUE PEAKTOPBI.

OmpenenieHe W Ha3HAYE€HHWE XHMHYECKOTO peakTopa. PeakToppl B XMMHYECKUX U
HEXMMHYECKUX OTpaCIsAX MpoMbIIUieHHOCTH. OO030p THIIOB XHMHYECKHUX PEAKTOPOB, HX
CTPYKTYpHBIE JJIEMEHTHl (peaklMOHHas 30Ha, YCTPOMCTBAa BBOAA M BbBIBOJA, CMEIICHUS,
pa3eNieHuss U pacmlpeesieHus: MOTOKOB, TEIUIOOOMEHHBIC 3JIE€MEHTHI), OCHOBHBIE MPOIECCHl U
SBJICHUS B HUX.



CucremaTu3zaiys MpoIEeCcCOB B XMMHUYECKOM PEAKTOpE MO MacHITaly MX MPOTCKAHUS:
XUMHUYECKasi peaKlMs, XUMHUYECKUH TMpolecc B JIIEMEHTApHOM 00beMe, MpoLecchl B
PEAKIIMOHHOM 3JIEMEHTE U B PEaKTOPE B IICJIOM, - UX B3aUMOCBS3b U MEpapXUUeCcKas CTPYKTypa
MaTeMaTHUYeCKON MOJeNlu mpolecca B peakrope. [Ipumepsl mpoieccoB B pa3iMyYHBIX BUIaX
XUMHUYECKHX PEaKTOPOB.

Knaccudukanus npoieccoB B peakTopax Mo pa3iInyHbIM [IPU3HAKAM - BUJ XUMUYECKOTO
mporecca, OpraHm3alis IMOTOKOB pPEAareHTOB (CXeMa [BIKEHHUS PEreHTOB Yepe3 PeakTop,
CTPYKTypa IMOTOKOB B PEaKLIMOHHOW 30HE), OpraHU3aIisl TEIVIOBBIX MOTOKOB (TEIIOBOI PEXKUM,
cxeMa Terio00MeHa), CTallMOHAPHOCTh IpoIiecca.

O06ocHOBaHMEe M TOCTPOEHHE MaTEeMaTUYECKOM MOJeNn IIpoliecca B peakTopax
Pa3IMYHOTO TUNA KaK CHCTEMbl ypaBHEHWH MaTepHaTbHOTO W TEIUIOBOTO OAaHCOB Ha OCHOBE
JaHHBIX O CTPYKTYpe IOTOKA, XMMUYECKUX INpPEBpAIlCHUsAX, SBJICHHUIX IEpeHoca Teruia u
BellecTBA W WX B3amMojeicTBum. CucreMaTH3anusi M KIacCU(PUKANUSA MATEMATHUYECKUX
MoJIeJIel MPOIIECCOB B PEAKTOPaX.

M3oTepMuyecKre MPOIECCHl B XMMHYECKOM pEakTope. BimsiHME CTPYKTYyphl IMOTOKA
(umeanbHOE CMEIIEHME ¢ BBITECHEHHUE), CTAllMOHAPHOCTH Tporecca (MPOTOYHBIM U
MIEPHOANYCCKHIA), TAPAMETPOB U YCIIOBUH MPOTEKAHMSI IIpolecca (TemrepaTrypa, KOHIISHTpaIus,
JaBjieHue, 00beM PEeaKIIMOHHOM 30HbI, BpeMsl), BUJa XUMUYECKON peakiuu (TpocTasti ¥ CIOKHAas,
oOparmmasi U HeoOpaTuMmas) W €€ HapaMeTpoB Ha MPOQPIM KOHIICHTPAIMH W TOKa3aTeln
mpolecca B peakTope (CTeNeHb IMPEeBPAIEHHs, BBIXOJ IMPOIYKTa, CENIEKTUBHOCThH IMpoIlecca).
OcHoBBl pacyera mporecca B peaktope. ComocraBieHne 3PQGEKTUBHOCTH IPOILECCOB B
peaKTopax, OMUCHIBAEMBIX MOJICISIMH UJICATbHOTO CMEIIIEHHUS U BBITECHEHUSI.

Hewnsorepmuueckne mporecchl B XUMHYECKHX peaktopax. OpraHu3anusi TEIUIOBBIX
MOTOKOB U PEKMMOB B XUMHUYECKHX peakTopax. Pacmpenenenue reMneparypbl, KOHIIEHTPAIU U
CTCTICHH TIPEBPAIICHUS B pPEAKTOPE B PEXKHUMAX HIACATLHOTO CMEIICHUS W BBITCCHEHUS,
aanabaTU4eckoM M ¢ TermiooOMeHOM. CBs3b TeMmmepaTypbl M CTENEeHH IMpPEeBpalleHus B
aauabatuueckoM mporecce. ComocTaBieHHE C H30TEPMUYECKUM pexuMoM. Yucino u
YCTOHYMBOCTh CTAIIHIOHAPHBIX PEXKHMOB B PEAKTOpPaX UJCAIBHOTO CMEIICHUSI.

2.4. TIpoMblIIIEHHBIE XUMUUYECKHUE PEAKTOPBI.

Ha KOHKpETHBIX mpuMepax NPEeAMETHO PacCMaTPUBAIOTCS IMPOMBIIIJIEHHBIE PEAKTOPHI
JUTSL IPOBEJICHUS TPOLIECCOB TOMOTEHHBIX, T€TEPOreHHBIX U KaTaJIUTHUYECKUX - TUIIBI PEaKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOEHHOCTHU peXHUMa, 00JIaCTH UCTIONIb30BaHUS.

Monynp 3. XuMHuueckoe Npou3BOACTBO, KaK XMMHUKO-TexHoJoruueckas cucrema (XTC).

3.1. CTpykTypa 1 ONMCaHNE XUMHKO-TEXHOJIOTUYECKON CUCTEMBI.

XUMHYECKOE TMPOU3BOJCTBO Kak XUMHKO-TexHojornyeckas cucrtemMa (XTC). Ilonsarue
cucteMbl M XTC. CocraB XTC: »iaeMeHTBI, CBSI3H, HNOACHCTEMBEI. JjeMeHTHl X1C,
KJIacCU(UKalus 0 BUY MPOLIECCOB M Ha3HAUYeHHUI0. TexHonornueckue cBsizu 3iemMeHToB XTC
(motoku). IlocnenoBarenbHas, NapajulelabHas, pa3BETBICHHAs, I0OCIEI0BATEILHO-00BOIHASL
(Gaiimmac), oOpaTHas (pPEIMKI) TEXHOJIOTHYECKHE CBS3U. 1IX cXeMbl 1 Ha3HAYCHUE.

Onucanue XTC. Bunsl moneneit XTC - onucarensHble U rpadpudeckue. OnucarenbHble
MOJIEIM - XUMHYECKas CXeMa M MaTemaTudeckas Mojenb. ['paduyeckue Moaenu -
(GyHKLIMOHANbHASA, TEXHOJOTWYecKas, CTPYKTypHas M JApyrue (CrHeluanbHble) CXEMBbI.
Haznauenue, npMeHeHNHE U B3aMOCBS3b MOIENIEH.

3.2. Aramus XTC.

[Tonstue, 3amaun u pesynaprathl aHanu3za XTC - cocrosue XTC, matepuanbHbId U
TEIIOBON OayaHChl, OKA3aTeI XMMUYECKOTO IIPOU3BO/ICTBA.

CgoiictBa XTC Kak CHCTEMBI: B3aHMOCBSI3aHHOCTb PEXHUMOB JJIEMEHTOB, pa3JIndue
ONTUMAJIBHOCTU 3JIEMEHTAa OAMHOYHOIO M B CHUCTEME, YCTOMYMBOCTH M CYILECTBOBAaHUE
CTallMOHAPHBIX PEKUMOB U JIp.

MarepuanbHblii ¥ TEIUIOBON OanaHChl. MeTOIMKa COCTaBIIEHUS M pacyeTa MaTepHalbHbIX
u teroBbix OamancoB XTC u ee moacucteM. OCOOEHHOCTH pacyeTra OalaHCOB B CXeMax C
peunksioM. @OpMBI IpecTaBICHHs OalaHCOB (TaOJIUIIbI, AUATPAMMBI U JP.).



MarepuanpHblii  OasaHc JUIE  MacCOOOMEHHBIX W PEAKIIMOHHBIX  DJIEMEHTOB.
Hcnonp30BaHWE CTEXHOMETPUYECKHX, TEPMOJMHAMHUYECKHMX M MeEX(pa3HbIX OallaHCOBBIX
cooTHoweHUH. CTEeXMOMETPUYECKUE COOTHOLIEHUS U UX pa3HOBUAHOCTH. CTeneHb
HCIIOJIb30BaHUS CHIPHEBBIX PECYPCOB.

OHTaJIbIUMHBIN, S3HEPTeTUUECKUH (110 TIOJHOW SHEPIUM) U IKCEPreTUUECKUil OanaHchl U
KIIJI. Ix conocTraBieHue 1 ncnoiab3oBanue B ananuse X1TC.

3.3. Cunre3 XTC.

[Tonsitue m 3amaun cuHTe3a (moctpoenus) XTC. OcHoBHble dTanbl paspadotku XTC.
Ponp MareMaTH4ecKuX U 3BPUCTUYECKUX METOJIOB.

OcHoBHble koHuUenuuu mpu cuHrese XTC: MonMHOE HCMONIb30BaHUE CHIPHEBBIX H
HHEPreTUUECKUX PECYPCOB, MUHUMHU3ALMS OTXOJ0B, ONITUMAIBHOE UCII0JIb30BAHUE aIlllapaTypshl.
Ux copepxanue u crnocoObl peanuzaunu. KomMOWHUpOBaHHBIE MPOW3BOJCTBA, COBMEIICHHbIE
IIPOLIECCHl, BTOPUYHBIE DHEPIETUUECKUE PECYPChl, SHEPrOTEXHOJIOIMUECKUE CUCTEMBI,
nepectpanBaemble X TC, 3aMKHYThIE, MaJTOOTXOAHbBIE IPOU3BOJICTBA - X MOHSITHS, OCOOEHHOCTH
U IpUMEHEHUE.

OnHOpOIHBIE TEXHOJOTHMUECKHE CXEMbl: CHCTeMa pPEeKyNepaTUBHOTO TeIoo0MeHa,
CUCTEMa pa3/eIeHUss MHOTOKOMIIOHEHTHOI CMecH, cucTtemMa peakTopoB. OCHOBBI TOCTPOEHUS X
ONTUMAJILHOU CTPYKTYPBI

Monyisb 4. IIpoMbllIeHHbIE XUMUYECKUE IPOU3BO/ICTBA.

XUMHYECKHE MPOU3BOJCTBA PACCMATPUBAIOTCS MPEIMETHO KaK pean3aius U3y4eHHBIX
TEOPETUYECKUX OCHOB XUMHUKO-TEXHOJorndeckux mnpoueccoB U XTC, KoHUENIUNA NOCTPOEHUS
Bbicokod(hektrBHOM XTC. OCHOBHOH aklIeHT Jenaercs Ha (PU3UKO-XMMHUYECKHE OCHOBBI
KOHLENIIMM IIOCTPOEHUSI TEXHOJOTMYECKOW CXEMbl IPOM3BOACTBA M €ro IOJCHCTEM.
[TpousBoacTBO cepHoil kucnoThl. [IpousBoacTtBo ammmuaka. [Ipon3BOACTBO a30THOM KHUCIIOTHI
IIpou3BOACTBO cTHpOIIA.

Monyns 5. CoBpeMeHHbIE€ TEHAEHIIMN B Pa3BUTUN XUMHYECKOU TEXHOJIOTHH.

Teky1iiee coCTOSIHNE XUMUYECKOW MPOMBIIIIIEHHOCTH B MUPE M TEHACHLIUU €€ Pa3BUTHSL.
[lepcnekTUBHBIE HICTOYHUKH ChIPbs U 3Hepruu. Kinacrepusaius XuMU4ecKON TPOMBIIUIEHHOCTH.
CoBMernienHble mpoueccel. ['MOkue W mnepecTpamBaeMble TeXHoOJormdyeckue cxembl. HoBble
XUMHKO-TEXHOJIOTHYECKHE MPOIIECCHI U CIIOCOOBI MOTy4eHUs MPoayKToB. HaHOTEeXHOMOTHS.

O0111ee KOIMYECTBO MOAYJIEH - .

4  O06beM yueOHOI THCHUILINHBI

Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
eIMHUIIAX yacax
OO0mas TpyA0EMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIAHY 7,0 252
Konrakthas pa6ora (KP): 0,57 204
Jlexrum (JIek) 0,22 8
IIpaktuueckue 3anstus (I113) 0,11 4
Jlaboparopusbie 3ausaTus (J1ab) 0,22 8
CamocrositesbHas padora (CP): 6,19 223
Bujx koHTpOJIS: 3a4eT/IK3aMeH 0,24 IK3aMEH
(8,6)
Bunast yueOHoI paboTh B 3auerHbIx B actponom.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 7,0 189
KonrTaktHas padora (KP): 0,57 15,3
Jlexumm (Jlek) 0,22 6
[Tpaxtrueckue 3ausatus (I13) 0,11 3
JlabopatopHsie 3austus (J1aod) 0,22 6
CamocrositesbHas padora (CP): 6,19 167,25
Buja koHTpOJISI: 3aUeT/IK3aMeH 0,24 IK3aMeH




| | (645)

AHHOTaNUs padoyeil NPOrpaMMbl JUCUUILIIHHBI
«CucremMbl yrpaBjieHUsl XHMHUKO-TeXHOJOrnyeckumu npoueccamm» (51.5.17)
1 Heap AUCHUIUIMHBI — JaTh 0a30BbIC 3HAHHS [0 TEOPUU CHCTEM YIIPABICHUS

XUMUKoO-TexHosiornueckumu mnponeccamu (CY XTII), npuBUTh HAaBBIKM W YMEHHUE aHaAIM3a
coiictB XTIl kak 0OBEKTOB yIpaBieHHs U MPAKTHUYECKOTO MPUMEHEHUSI TEXHUYECKHX CPEJICTB
YIPaBJICHUS.

2 B pe3yabTare u3yYyeHUs AUCHMIUVIMHBI O0y4YalOIIMICA 10 MNporpamMmme
0akaJjiaBpuaTa J0JIKeH:

Obaaoams cnenyrommmu  obmenpodeccuonanbabiMu (OIIK) u npodeccrnoHabHEIMI
(ITK) xoMIIeTeHIIUSIMHU:

- CIOCOOHOCTBIO HCITOJB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUYHBIX TUCIHUIUIMH B
npopEeCCUOHATIPHON  JICATEIBHOCTH, NPUMEHSITh METOJbl MAaTEeMAaTHYEeCKOrO aHalu3a |
MO/JICITMPOBAHHMS, TCOPETUIECKOTO M IKCIIepUMeHTaIbHOTO rccienoanus (OIMK-2);

- CIIOCOOHOCTBIO  OCYILICCTBIISATh TCXHOJIOTMYECKHI IMPOIIECC B COOTBETCTBUH C

pEerJIaMeHTOM W HMCIOJIb30BaTh TEXHUUYECKHE CPEACTBA JJIsi U3MEPEHUS] OCHOBHBIX MapaMeTpoOB
TEXHOJIOTUYECKOT0 TMPOIiecca, CBOUCTB ChIpbst U mpoaykiuu (TTK-1).

3nams:

- OCHOBHBIE TIOHSTHUS TEOPUHU YIIPABIICHHUS;

- CTAaTUYECKHE U JUHAMHYCCKUEC XapaKTEPUCTHKU OOBEKTOB YIIPABICHHUS;

- ocHOBHbIE BUJbl CAY U 3aKOHBI PEryJIMPOBaHNUS;

- TunoBele CAY B XMUMHYECKON IPOMBILUIEHHOCTH;

- METOJIbI U CPEACTBA U3MEPEHUSI OCHOBHBIX TEXHOJIOIMYECKUX MapaMETPOB;

- ycroitunBocth CAY;

- OCHOBHbIE TMOHATHS O HenuHeHHbIXx CAY, peneilHpIX cucTteMax, JOTHYeCKUX
aIroOpUTMaXx YIpaBJeHUs, aIATUBHBIX U ONTUMAIbHBIX CUCTEMAX YIIPaBICHNUS,

Ymems:

- ONIPEACNATh OCHOBHBIC CTAaTHYECKUE U JIMHAMHUYECKHE XapPAKTEPUCTHKUA OOBEKTOB
YIPaBJICHHUS;

- BBIOMPATh PALIMOHAIBHYIO CUCTEMY PEryIMPOBAaHUS TEXHOJIOTHYECKOTO Mpoliecca;

- OLIEHUBaTh ycToMunBOCTH CAY;

- BBIOMpPATh KOHKPETHBIE TUIIBI TPUOOPOB /i1 tuarHoctuku X TT1;

Braoemy:

- METO/IaM{ TE€OPUHU aBTOMATUYECKOTO PEryJUPOBAaHHUS, OpPraHU3aluu U pacdyéra CUCTEM
ONTUMAJIBHOTO YIPABICHUS MPOLECCAMHU TEXHOJOTUM OXPaHbl OKPYXKAIOMIEH cpeabl U
paloHaIbHOIO UCIOJIB30BAaHUS IPUPOIHBIX PECYPCOB.

3 Kpartkoe conep:xanue 1HCHHMILINHBI

Mopyns 1. OCHOBHBIE TOHSITHS YIIPABICHUS] XUMHKO-TEXHOJIOTHISCKAMHU MPOIIECCAMH.

3HavYeHHe aBTOMATUYECKOTO YNPABICHUS ISl PA3BUTHSI XUMUUECKOW TPOMBIIIIEHHOCTH.
OcoOeHHOCTH  yIpaBICHUS XHUMHYECKUM TPEANPUATHEM ¢  XUMHUKO-TEXHOJIOTHYECKUM
nporeccoM. TeXHUKO-9KOHOMHYECKH J(PGEeKT BHEIPEHHs aBTOMATH3UPOBAHHBIX CHCTEM
yopaBieHus. Poib cuctem ympaBieHus B oOecriedeHHH O€30MacCHOCTH XUMHUYECKOTO
MIPOU3BOJICTBA U OXPaHbI OKpYKarolei cpenbl. OCHOBHbIE TEPMHUHBI U onpeneneHus. Mepapxus
ynpasneaus. OCHOBHbIE TPUHIUIBI yrpaBieHus. Kriaccudukamuss cucTteM yropaBiIeHUS
OynkunoHanabHas cTpykrypa CAY. [lokazaTenu kayecTBa yrnpaBlICHHUS.

Moaynb 2. OCHOBBI TEOPHH aBTOMATHYECKOTO YIIPABJICHUS.

Matemaruueckue monenu CAY. /lunamuueckue xapakrepuctuku CAY. Mcnonb3oBanue
onepanroHHOro ucyuciaenus g ananusa CAY. TunoBsie fTMHAMAYECKUE 3B€HbsI. BpeMeHHbIe
Y YaCTOTHBIE XapPaKTEPUCTUKUA. DKBUBAICHTHBIC IPEOOPA30BAHUS CTPYKTYPHBIX CXEM.
VYeroitunBocTh mHEHHBIX CAY ¢ 00paTHO# cBsa3bio. Kitaccudukanmsi 1 OCHOBHBIE CBOMCTBA



00BEKTOB yIpaBieHus. MeTo bl OnpeieNieHUs] CBOMCTB 00BEKTOB yrpaBieHus. OCHOBHBIC
3aKOHBI peryiupoBaHus. PerynsTopsl Ha OCHOBE UCKYCCTBEHHBIX HEWPOHHBIX ceTeil. L{udpossie
U poOacTHbBIE CUCTEMBI yIpaBieHus. BeIOOp 3aKkoHa perylInpoBaHus U ONpe/eIICHUE
ONTUMAaJIbHBIX IAPAMETPOB HACTPOMKH TPOMBILUIEHHBIX PETYJIATOPOB.

Mopyns 3. U3mepeHue TEXHOJOTUYECKUX MAPAMETPOB XUMHUKO-TEXHOJIOTHYECKOTO
mporiecca.

locynmapcTBeHHass cucTeMa MPOMBIIUICHHBIX TPUOOPOB M CPEJICTB ABTOMATHU3AIIHH.
OcCHOBHBIE TEpMHUHBI M oOmpenenaeHus Merposorud. Meroasl u3Mmepenuil. Cpexacrsa
W3MEPUTEIIbHOW TEXHUKH, HX CTATUYECKHE M JUHAMHU4YecKkue cBoilcTBa. Ilorpemnoctu
u3Mmepenuil. CriocoObl nepenaun nHGopmanuu Ha pacctosgHue. OpraHuzanus AUCTAHIIMOHHOMN
quarHoctukn  XTII.  M3mepeHne OCHOBHBIX TEXHOJIOTMYECKUX IIApaMETpPOB: JIABIICHUS,
TEMIIEpaTypbl, pacxo/la U KOJIUYECTBA, YPOBHA KUIAKOCTU M CHIIyYUX MaTepUATIOB, COCTaBA U
(U3UKO-XMMHYECKHUX CBOWCTB BEIIIECTB.

Mopynbe 4. OCHOBBI NMPOEKTUPOBAHUSI ABTOMATUYECKHUX CHUCTEM YIPaBICHUS XHMHKO-
TEXHOJIOTMYECKUMU IIPOLIECCAMH.

Oco6Gennoctu ympasienust X TI1. PerynupoBanre 0OCHOBHBIX TEXHOJIOTHYECKHX
[apaMeTpoB: pacxoja, JaBJleHUs, TeMIepaTypsl, ypoBHs, PH. Texunueckue cpeacrsa CAY.
OCHOBHBIE Pa3HOBUIHOCTH YIPABJISIIOUIUX YCTPOUCTB. THUIIBI, XapaKTEPUCTUKHU U PACUET
WCTIOJTHUTEIIHBIX MEXaHU3MOB U PETYIUPYIOMUX opraHoB. OdopmiieHue MPOSKTHOTO 3a1aHus
Ha aBTOMAaTHU3alIMIO0 TEXHOJIOTHYECKOro mporecca. Beioop Touek u3MepeHus, KOHTPOJIs,
YIPaBJISIEMBIX MTAPAMETPOB U YIPABJISIOMIUX BO3/IeHcTBUM. CTaHAAPTHI U YCJIOBHBIC
o0o3HavyeHus Il TexHoiaornueckux cxeMm. OcHoBuble cBenenus 06 ACY TII B xumuueckoit
npombituieHHOCTH. [Tpumepst ACY TII B xumudeckoit mpoMbIieHHOCTH. OCHOBHBIEC BHIBOIbI
1o kypcy. CoBpemeHnnsble TeHaeHuu B pazsutuu CY XTIL

OOuiee konuyecTBO MoayJieit — 4.

4  O0béM yueOHON AMCHUIIIMHBI

N B 3aueTHbIx B akanem. gacax
Bunsl yueOHol paboThl

eIMHUIIAX
OO0mas Tpy10eMKOCTh THCIIHILTHHBI 5,0 180
1o y4e0HOMY IUIAHY
Kounrakrnas pa6ora (KP): 0,34 12,4
Jlexumu (JIek) 0,11 4
[Ipaktuueckue 3ansatus (I113) 0,11 4
JIaGopartopusie 3ansTus (JI3) 0,11 4
CamocrositesbHas padora (CP): 4,42 159
CamocTosITeTbHOC H3YUCHHE PA3/IeTOB UCITUTUTHHBI 442 159
Buja nTOoroBoro KOHTpoOJIs: 3a4eT / IK3aMeH 0,24 3R(?.8a1(\54)eﬂ

N B 3aueTHbIX B actponom.
Bunet yueGHoI paboTh

CIMHATIAX Jacax
OO0mas Tpy10eMKOCTh JHCIUILTHHBI 5,0 135
10 Y4eOHOMY IJIAHY
KonraktHas pa6ora (KP): 0,34 9,3
Jlexruu (JIek) 0,11 3
[Tpaktryeckue 3anstus (I13) 0,11 3
JlaGopartopusie 3ansaTus (JI13) 0,11 3
CamocrositesbHas padora (CP): 4,42 119,25
CamocTosiTeIbHOE U3yUYE€HHE Pa3/IeIOB JUCIUILIMHBI 4,42 119,25
Bua uToroBoro KOHTpOJIsi: 3a4eT / IK3aMeH 0,24 31;;2‘41\;;}[




4.4.2. JIncuMnJuHbI BAPHATHBHON YacTH (00513aTe/IbHbIE TUCIUIJIUHBI)
AHHOTanuA padoyeil NporpaMmbl AHCUUIIMHBI
«OCHOBBI 3KOHOMMKH U ynpasJjienusi npousoacrsom» (b51.B.01)

1 Heap AUCHMIUVIMHBI - TIOTYYEHHE CHUCTEMbl 3HAaHUH 00 HKOHOMUYECKUX
3aKOHOMEPHOCTSIX ~ (DYHKIIMOHUPOBAHUS  IMPOMBINIICHHOTO  MPOW3BOJICTBA B CHCTEME
HAI[MOHAJILHOW 3KOHOMHUKH, (POPMHUPOBAHHE SKOHOMHUYECKOTO MBIIUICHUS M HCIOJIb30BaHUE
IIOJIYYEHHBIX 3HAHUM B IIPAKTUYECKOH JESITEIBHOCTH.

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

Obaaoams crieqyomuMy oO0IIEeKYIbTYPHBIME U TPO(ECCUOHATBHBIMU KOMITETEHIUSIMHU:

— CIIOCOOHOCTh HCHOJB30BaTh OCHOBBI SKOHOMHYECKHMX 3HAHWW B Pa3IMYHBIX
chepax xusnenestenpHocTH(OK-3);

— CMOCOOHOCTBIO HCHOJB30BATH 3JIEMEHTHl JKOJIOTO-3KOHOMHUYECKOTO aHaln3a B
CO3JIaHUH SHEPro- u pecypcocoeperaronux TexHonorui (ITK-8).

3nams:

— OCHOBBI 9KOHOMHKH B Pa3IMYHBIX chepax KU3HEACATEIHHOCTH;

— METO/IbI pa3pabOTKU ONEPATUBHBIX U MTPOU3BOACTBEHHBIX IJIAHOB,;

— METOJIbI M CITOCOOBI OTIATHI TPYAQ,

Ymems:

— COCTaBJIATH OTUETHI MO BBHITOJIHEHUIO TEXHUYECKUX 3aJaHUN;

— TOTOBUTH HCXOJHBbIE JaHHBIE NJIs BbIOOpa U OOOCHOBAHUS HAYYHO-TEXHHUYECKHX H
OpraHU3AIMOHHBIX PEIICHNH Ha OCHOBE SKOHOMHUYECKOT'O aHAJN3a;

— paspabarbhiBaTh OINEpaTHBHBbIE IUTAHBI PA0OT TMEPBUYHBIX MPOH3BOJICTBEHHBIX
MOJIpa3/iesIeHui;

Braoemy:

— METOJJaMH M MHCTPYMEHTAaMHU TPOBEJICHUS HKOHOMHUYECKOTO aHallu3a 3aTpar |
PE3YyNbTATOB EATEILHOCTH MTPOU3BOACTBEHHBIX MOAPA3ACIICHUIT;

— WHCTPYMEHTAaMHU IUIAHUPOBAHUS M BBIMOJHEHUS MEPONPHUATUA TO TMPOU3BOJICTBY
MIPOTYKIIUH.

3 Kparkoe coaep:kanue TUCHUNLIUHBI

Monynsb 1. BBenenne. OCHOBBI pbIHOYHOM SKOHOMUKH

DKOHOMHYECKHE MOTpeOHOCTH, Omara U pecypcbl. OOIIECTBEHHOE MPOU3BOJACTBO U
SKOHOMHUYECKHUE OTHOIIECHUs. [Ipon3BOACTBEHHBIE BO3MOKHOCTH OOINIECTBA M IKOHOMHUYECKUIN
BbIOOp. KpuBas mNpoM3BOJICTBEHHBIX BO3MOXHOCTEH. 3akoH yOBIBalolled mpenenbHOn
nosiesHocTUM. TpanuninonHast skoHoMuYeckasi cuctema. CoOCTBEHHOCTh: (DOpPMBI UM MYTH HX
npeoOpazoBaHus. PeIHOUHBIM MexaHW3M cmpoca ©  npemioxeHus. CoBepiieHHas U
HECOBEpIICHHAs KOHKYpeHIuU. CyIIHOCTh U yCIIOBUSI BOSHUKHOBEHHS PbIHKA. BB PHIHKOB 1
ux cTpykrypa. @yHkuuu peiHka. ToBap u ero cpoiictBa. Crpoc W MPEIIOKEHUE HA PBIHKE.
[Tonsitne «dmactuaHocTh». CoBepilieHHAasT MW HECOBEPIICHHAS KOHKYpPEHIIMH.MOHOMOJHS.
Onurononus. [loHsATHE HAUMOHAIBHOM 3KOHOMHMKH, OCHOBHBIE MAaKpO’KOHOMHUYECKHE
nokazatenu. [loTtpebmenus wu cOepexenus. [IpomsBoncTBo, OOMEH U pacmpeneieHue.
[Torpebnenue, cOepexeHne, HHBECTUIIMU TOBapOB U yciyr. uHaHCcoBas cucTemMa u (puHaHCOBas
nosuTuKa oOuiecTBa. Hajoru u Hajorosast cucrema.

Moaynb 2. DKOHOMUYECKHE OCHOBBI YIIPABICHUS IPOU3BOICTBOM

[Ipeanpusitne Kak CyOBEKT PBIHOYHOTO XO3SHCTBA. DKOHOMHYECKHE 3aKOHBI |
OCOOCHHOCTHM WX TIPOSBICHUS Ha TNpeAnpuatud. Ponb cHenuamucta XUMHYECKOM
MPOMBIIUICHHOCTH. [IpeanpusiTue B CHCTEME PHIHOYHOW SKOHOMHUKH. [lpenmpusitme — Kak
CyOBeKT © OOBEKT MPEANPUHUMATENHCKONH  NIEATENBHOCTH. 3aKOHOAaTeldbHas  0asza
NpeIPUHUMATEIbCKON J1eATeNbHOCTH. HopMaTuBHO-TIPaBOBBIE AaKThl, PErJIaMEHTHUPYIOIINE
JIEeSTENbHOCTh Tmpeanpustus. OpraHu3alioHHO-TIPaBOBBIE  (GOPMBI  MPEAMPUHUMATEIHCKON
JEeSTENIbHOCTH U KPUTEPUH UX BbIOOpa. POpMBbI COOCTBEHHOCTH. BHEWIHSAS U BHYTPEHHSS cpena
npennpusaTis. MaTepuanbHO-TeXHUYEeCKass 0a3a mpousBojacTBa. ChIpbeBas U TOIUTHBHO-



JHepreThueckas 0a3a XUMHYECKMX TpPOU3BOACTB. [Ipou3BOACTBEHHAss mporpaMma U
MIPOM3BOJICTBEHHAS] MOIIIHOCTD MpeAnpuaTus. KauecTBo 1 KOHKYpEHTOCIIOCOOHOCTh MPOAYKIUH.
DKOHOMHUYECKOe  O0OCHOBaHWME BBIOOpAa CHIpbS W TOIUIMBA. PecypcocOepekeHue.
AJNbTepHAaTUBHBIE HCTOYHHMK CBhIPbS M SHEprud. MaTepualbHO-TEXHUYECKUE PECYPCHI
npennpusaTas. OCHOBHBIE MPOW3BOJACTBEHHBIC (DOHABI XUMHUYECKHX NPEANPUATHN: TIOHATHE,
Kjaccudukanus u cTpykrypa. [loHsTie u cTpykTypa, 1 olieHKa OCHOBHBIX cpecTB. [lokazaTenu
WCIIOJIb30BAaHUsI OCHOBHBIX TPOM3BOACTBEHHBIX (OHAOB. M3HOC W amopTu3anusi, ¥ OIEHKa
3¢ (PeKTUBHOCTH HCHOIB30BaHUS OCHOBHBIX IPOU3BOJACTBEHHBIX (hOHA0B. BocmponzBoacTso
OCHOBHBIX cpencTB. OOOpOTHBIC CpEACTBA MPEANPUATHS: IOHITHE, COCTaB U CTPYKTypa.
Hctounuku ¢dopmupoBanus 000pOTHBIX cpeacTB. O60paunBaeMOCTb OOOPOTHBIX CPEICTB.
Marepuanbsaple 3anacel Ha Inpeaupustuu. Tpynossle pecypceel npeanpuatrus. I[lepconan
OPEeNNpHUsATHs. U ero CTPyKTypa. O¢(GEeKTUBHOCTh HCIONb30BaHMS MEpcoHana U pabodero
BpeMeHH. [Ipon3BOMUTENBHOCTL Tpy/Aa W omiata Tpynaa. OpraHusanus 3apa0OTHON IUIaThl Ha
npeanpustu. [Ipon3BoguTENbHOCTh TpyJa: MOHATHE, MOKA3aTe€Id M METOJbl WU3MEPEHUS.
WuauBuayaibHas ©  OOIIECTBEHHAs TMPOM3BOAMTEILHOCTh Tpyda. Pe3epBel U (akToOpb
MOBBIIICHHUS] MTPOU3BOAUTENBHOCTH Tpyaa. Dopmbl, cuCTEMBl M pa3Mep OIUIaThl TpyAa Ha
MPEANPUITUH.

Mopynb 3. TeXHUKO-?PKOHOMUYECKU aHATIU3 UHKEHEPHBIX PEILICHUN

Jloxoasl W pacxoiapl Ha MPOU3BOJCTBO, M PEATU3ALMIO TPOIYKIUUA MPEATPUSITHS.
W3nepxku  TpPOM3BOACTBA MPOAYKUUU (C€OECTOMMOCTH), NPUOBLUIb, PEHTA0EIBHOCTh U
neHooOpazoBanue. [loHsTre 3arpaThl Ha TMPOU3BOJICTBO W PEATH3ALUI0 MPOIYKIUU
(cebecTtouMocTh). Buabpl u 3Hauenue kiaccudukanuu 3arpar. CTpykTypa 3aTpar Ha
MPOU3BOJICTBO W PEATU3ALMIO TMPOAYKIHH. TEXHUKO-dIKOHOMUYECKUN aHAIU3 HHXKEHEPHBIX
pemiennii. OCOOEHHOCTH pacyeTa 3aTpaT Ha MPOU3BOJICTBO U pEAIHU3ALMIO MPOIYKIHH B
KOMIUIEKCHBIX TIpou3BojACTBaXx. (OCHOBHBIC TMyTH CHUXXEHHUS 3aTpaT Ha MPOU3BOJICTBO
nponaykuuu. Joxoasr mpennpustus. [loHsaTue mpuOBLTM W 10X0Ja MPEANPHUSATHSI, METOABl UX
pacuera. PenrtabenbHOCTh, €€ BHUIBI W METOABI pacuera. [lyTw mMOBBIIIEHUS TPHOBUIH U
peHTa0enbHOCTH Ha mnpeanpustusx. lleHooOpazoBanue u 1eHOBas mnonuTHKa. lleHa Ha
MPONYKIIUIO W TPUHIMIBI 1IeHooOpazoBanus. Buael nen. CTpykTypa II€HBI, CHCTEMa IIEH.
BzaumocBssu  men u um3gepxkek.  llenoBas — monmutuka.  Pa3paboTka  1eHOBOIt
crparerun. DUHAHCOBO-KPEAUTHBIE OTHOIICHUS TPEANPUITHH U CUCTEMA HAIOTOOOJIOKEHUSI.
[TonsiTre, coctaB u CTpyKTypa duHaHCOB mpennpusTus. I Ipuniunel Hanorooonoxenus. Hamnoru
U TUTATEXU, YCTAaHOBJIEHHBIE 3aKOHOAATEILCTBOM: BHUJIbI, CTABKHU, OOBEKTHI HAJOTOOOI0KEHUS U
CPOKH YILIAThl HAJIOTA B OFOJIKET.

Oomiee kKonu4yecTBO MOTyIIEH — 3.

400beM yueOHOi 11 CUMIJIMHBI

B
Bunsl yueOHol paboThI 3aYETHBIX B axazewm.
€IMHUIIAX Hacax
OO0mas TpPyA0eMKOCTh JMCHHUILIMHBI 10 Y4eOHOMY IIAHY 4,0 144
KonrakThas pa6ora (KP): 0,23 8,4
Jlexmm (Jlek) 0,11 4
IIpaktuueckue 3anstus (I113) 0,11 4
CamocrositesibHas padora (CP) 3,53 127
Bua koHTpoOJIsi:3aueT/3K3aMeH 0,24 3R(?.8a1(\54)eﬂ
B
Bunbr yue6HOM paboThI 3a4eTHBIX B actpouom.
SAMHMIIAX Hacax
OO01masi TPYA0eMKOCTh THCIUIIIMHBI N0 Y4e0HOMY IJIAHY 4,0 108
KonTaktHas padora (KP): 0,23 6,3




Jlexmn (Jlek) 0,11 3
[TpakTueckue 3anrstust (I13) 0,11 3
CamocrositesibHas padora (CP) 3,53 95,25
IK3aMeH
Bupa xouTpoJisi: 3a4er/3K3aMeH 0,24 (6,45)

AHHOTanuA padoyeil MPOrpaMMbl IHCUUIIMHBI
«IIpaBoBeeHNEe B OXpaHe OKPYIKAIOIIEH cpelbl 1 PAMOHAILHOM HCIOJIb30BAHUH
npupoaHbIX pecypco » (51.B.02)

1 Heau AMCUMIUVIMHBI - OBJAJICHUE OCHOBAMH IPABOBBIX 3HAHMIA, (HOPMHUpPOBAHHE
MIPABOBOM KYJIbTYpPbl AKTUBHOT'O, 3aKOHOMOCTYITHOTO IPasKJaHIHA.

2 B pe3yabTrare wu3yYyeHHs JAUCHUILUIMHBI oOydamoluiics 10 mporpamMme
0akajiaBpuaTa J0JIKeH:

Obnadams  crnenytoutumu  obmekynsTypubiMu - (OK)  u  mpodeccuonambHbIMU
KOMIIETEHIIUSIMHU:

—  CHOCOOHOCTBIO HWCIIOJIb30BaTh OCHOBBI TPABOBBIX 3HAHWN B Pa3UYHBIX cdepax
nesrensHocTH (OK-4);

— CIOCOOHOCTBIO YUaCTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTUYECKUX MPOILIECCOB
C TIO3ULIUM PHEPTO- U PECYypcoCcCOepexKeHrss, MUHIMHU3AIIMKA BO3ACHCTBUS HA OKPYKAIOLIYIO CPEeIy
(TIK-2).

3Hamo:

—  OCHOBBI POCCUNCKON ITPABOBOM CUCTEMBI M POCCHUIICKOTO 3aKOHOIATEIbLCTBA, OCHOBBI
opranm3ani ¥ (QYHKIMOHMPOBAHHS CYINEOHBIX M HMHBIX NPABONPUMEHUTEIBHBIX U
MIPaBOOXPAHUTEIBHBIX OPTaHOB;

— TpaBOBBIE W HPABCTBEHHO-ITHMUECKHE HOPMBI B cdepe mpodeccrnoHalbHOM
JEeSITENIbHOCTH;

— TIPaBOBBIE HOPMBI, PETYJIUPYIONINE OTHOIIECHUE YEIOBEKa K YEJIOBEKY, OOIIECTBY,
OKpYKarollleil cpese;

— MpaBa M 0053aHHOCTH T'PaXKTaHUHA;

—  OCHOBBI TPYJAOBOI'0 3aKOHOIATENbCTBA;

—  OCHOBBI XO3SIICTBEHHOTO TPaBa.

— IpaBOBBIE HOPMEI B chepe Oyaymieit npodeccnoHaIbHOM 1eATeTbHOCTH.

Ymemy:

—  HCIIOJIb30BaTh ATUYECKHE U MTPABOBHIE HOPMBI, PETYIUPYIOIINE OTHOLIEHUE YeTOBeKa
K YEJIOBEKY, OOIIEeCTBY, OKpYKaloIllel cpele, HCIONb30BaTh MpaBa U CBOOOMBI uYeJIOBEeKa H
TpakJIaHWHA TIPU Pa3pabOTKe COIUATBHBIX TPOCKTOB;

—  HCIIOJIb30BaTh U COCTABIIATH HOPMATHUBHEIE U TIPABOBBIE IOKYMEHTHI, OTHOCSIIHUECS K
npohecCHOHANBEHON AESITeTbHOCTH, MPEeANPUHIUMATh HEOOXOAMMBIE MEphl K BOCCTAHOBICHUIO
HapYIICHHBIX MTPaB;

— pealr30BBIBaTh MpaBa M CBOOOJBI UENOBEKA M TpaKIaHWHA B PA3IUYHBIX cdepax
JKU3HEAESITEIIbHOCTH.

Braoemy:

—  HaBBIKaMU MPUMEHEHHUS 3aKOHOJATEIhCTBA MPHU PEIICHUH MPAKTUIECKHUX 33]1ad.

3 Kpatkoe conep:kaHue TUCHUILINHBI:

[Tonsitue w mpusHaku rocynapctBa. Dopmbl rocymapcTBa. DYHKIIMH TOCYIapCTBa.
[TonsiTrie u npu3Haku nmpaBa. OCHOBHBIE NMPAaBOBBIE CHCTEMBI COBPEMEHHOCTH. [IoHsATHE U BUIBI
UCTOYHUKOB MpaBa. OmpejeneHne 3aKOHA M TOJ3aKOHHBIX aKTOB. JleiicTBHE HOpPMaTHBHBIX
MPABOBBIX aKTOB BO BpeMeHU. OOpaTHas cuia 3akoHa. [IoHsATHE MPaBOBBIX HOPM, X CTPYKTYpA.
Cuctema mpaBa. YactHoe W myOnu4HOE TpaBo. MarepuaibHOE M TPOIECCYaabHOE IPaBo.
[TpaBooTHOLIEHNE: OOBEKT, CYOBEKT U CO/IepKaHue MTpaBooTHOMEHHH. FOpuanueckue GpaxTol.




Koncturynust — ocnoBHo#t 3akoH Poccuiickoit @enepanun. denepaTuBHOE yCTPOUCTBO
P®. Cucrema rocynapCTBEHHBIX OpraHOB M NpUHIMN paszaeieHus Biacteii B PO. Ilonsarue
rpaxnancrea. [lpusHanue, coOirofeHUe, 3allMTa PaBHBIX INPAB JKEHIIMH W MYXYHH Kak
OCHOBHasi 00513aHHOCTh TOCYJIapCTBA.

[TonsTHe U MpeaMeT agMUHUCTpAaTUBHOTO npaBa. OOmas xapakrepuctuka Konekca PO
00 aJIMUHUCTPATUBHBIX MPABOHAPYLICHUSAX. AOMUHUCMPAMUGHbIE RPABOHADYUWIEHUA: TIOHATHE
U TNpU3HAKU. AOMUHUCMPAMUEHAA OMEEeMCmEeHHOCmY: TIOHATHE W NpuHUMIBL. [loHsTue,
MPU3HAKU U BUBI aIMUHUCTPATUBHBIX HaKa3aHH.

[TonsiTie W mpeaMET YroJOBHOIO IpaBa. YTIOJOBHAas OTBETCTBEHHOCTh: IIOHATHE,
OCHOBaHUE BO3HUKHOBeHUA. [lonamue npecmynnenus: Tpu3Haku, cTpykTypa. CoctaB
npectymienusa. Coyyactue B mnpecTymieHnd. OOCTOATENbCTBA, MCKIIOUYAOIUE MPECTYIMHOCTh
nesiausi. [lonsiTue, nenu U BUAbl HaKa3aHUMl. Yzonoenas omeemcmeennocmy 3a cogepuienue
npecmynjienuil. YCIOBHOE OCYXJCHHE, OCBOOOXKICHHE OT YrOJOBHOW OTBETCTBEHHOCTH.
[IpenMeT ¥ O0OBEKT KPUMHHATUCTHKU. MeToiapl M 3adauyud  KpuMUHANUCTUKU. [loHsTHE
KPUMHHATACTHYECKOW — maeHTH(ukanmu. OOBEKTHI W BHIOBl  KPUMHUHAITUCTUYECKOH
uaentuduxanmu. KpumMunanucruyeckas Texuuka. KpumuHanuctuyeckas TaKTHKA.

DKOJIOTUYECKOE MPaBO: MOHITHUE, MPEAMET METOJ M UCTOYHMKHU IKOJIOITMYECKOrO IpaBa
P®. TlonsTue, BUABI U CTPYKTYypa SKOJIOTMUYECKUX MPABOHAPYIIEHUH, OTBETCTBEHHOCTh 33 UX
COBEpILICHHUE.

[Tonsitue mHpopmanuu. OTBETCTBEHHOCTh 3a HapylIEHUE 3aKOHOJATENbLCTBA O 3alIUTE
uHpopmanuu. [locynapcTBeHHass TaliHa: TIOHATHE, 3alllUTa, IPaBOBOE PpEryIUpOBaHUE
roCcy/1apCcTBEHHOU, ciyxeOHoM u wuHOW wuHbpopmanuu. KoundunennmansHas uHbopMaius:
MOHSITHE, BUBI U 3aIMTA. 3alIUTa IEPCOHAIbHBIX JAHHBIX TPakIaHUHA.

[TonsTne, mnpeaMeT W METOJ TpakJaHCKOro mnpaBa. [loHATHE TpaXKIaHCKOTO
paBoOOTHOLIEHUs, ero  cnenu¢uka. CTpykTypa  IpakJaHCKOTO  MPaBOOTHOIIECHHS.
[TpaBoseeciocOOHOCTh CYOBEKTOB IPaXKAAHCKOTO MPABOOTHOLICHUS. ['paxiaHe Kak CyObEeKThI
rpaxaaHckoro npasa. @usnyeckue v IPUINIECKHUE JINLA: IOHATHE, IPU3HAKY, KJIacCU(UKALIMSL.
IOpunnueckue ¢aktel. IlpaBo cobctBeHHocTH. [loHsTHe aBTOpckoro mpasa. IloHsaTHE
naTteHTHoro mnpasa. [loHstue uHTemekTyanbHOM coOcTtBeHHOCTH (MC) M HCKIIOYMTENBHOTO
npaBa. Knaccuduxamms MC. Cucrema npaBoBoil oXpaHbl MHTEIIEKTYAIbHOM COOCTBEHHOCTH,
ABTOPCKUX U MATEHTHBIX MPaB.

[TonsiTHe XO03sHiCTBEHHOTO (IIPEeINpPUHUMATENBCKOr0) nmpasa. [IpenMeT xo3siiicTBEeHHOTrO
(mpeAnpuHUMATENbCKOI0) MpaBa, MPU3HAKH, METOJbl NPaBOBOTO peryiaupoBaHusd. [loHsTue
XO35ICTBEHHO! U MPEAIPUHUMATENBCKON JESITEIBHOCTH.

[IpaBoBO€ peryaupoBaHue CEMEMHBIX OTHOLIEHUM. 3aKI04eHne U MpeKpalieHue opaka.
[TpaBa u o6s13aHHOCTH poauTenel u aetell. AmMMeHThl. @OPMbI BOCIUTAHUS €T, OCTaBLUIMXCS
0e3 morneyeHus: poAUTENeH.

[IpenMer u MeTOX TpPyZOBOro IipaBa. [pydoBOW JOrOBOp: IOHSTHE, CTOPOHBI,
conepxanue. Pabouee Bpems. Bpemst otapixa. Tpynossie criopsl. Jucuummaa Tpya.

ITonsiTue u ucroku koppynuuu. HopmaTtuBHOE omnpeneneHue koppynuuu. [IpudmHb
pacnpocTpaHeHusi koppyniuu. Hakasyemble n HeHaka3zyemble (opmbl koppynuuu. CKpbIThIE
(;marentHble) (opmbl Koppynuuu. DopMbl KOppyNUUHU-TIpECTyIICHUS. DPOpMbI KOPPYMHIHUHU-
npoctynka. PopMbl MOJUTHYECKOW Koppynuuu. HopmaTuBHBIE THpaBOBBIE aKThl B cdepe
npotuBoaelcTBUd  Koppynuuu. PenepanbHblii  3akoH  oT  25.12.2008 Ne 273-®3 «O
MPOTUBOAECUCTBUN KOPPYIILIUNY.

400beM yueOHOI 11 CUMIJIMHBI

Bupr yue6HOI paboThI B 3aueTHEBIX B akanewm.
¢IUHHULIAX yacax
O01as Tpya10eMKOCTh THCHUILIHHBI N0 Y4eOHOMY IJIAHY 2,0 72
KonraktHas pa6ora (KP): 0,22 8,2
Jlexmm (Jlek) 0,11 4
[Ipaktuueckue 3austus (I13) 0,11 4




CamocrositesibHas padora (CP): 16,7 60
CaMOoCTOATEIbHOE N3YUYEHHE Pa3AesIOB JUCIUIIINHBI 16,7 60
Buj KOHTpoOJIA: 3a4eT/IK3aMeH 0,11 3auer (3,8)
Bunbl yueOHOM paboThI B 3auetHbIx B actponom.
SAMHUIIAX yacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 2,0 54
Konrakthas pa6ora (KP): 0,22 6,15
Jlexumm (Jlek) 0,11 3
[Tpaktuyeckue 3anstus (I13) 0,11 3
CamocrositesibHas padora (CP): 16,7 45
CaMOoCTOATEIbHOE U3YUYEHHE PA3AEIOB IUCHUIIMHbI 16,7 45
Buj koHTpOJIS: 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 (OPMHUPOBAHHME y CTYACHTOB CHUCTEMBI OCHOBHBIX
HOHATHUH, UCHONB3YEMBbIX Ul NOCTPOSHUS BAKHEHIIMX MAaTEeMaTHYECKUX MOJENeH, U yMEHUs
UCTIOJIB30BAaTh MATEMATUYECKHE METOIBI JIIsl OIIMCAHUS PA3JIMUHBIX ITPOIECCOB.

2 B pe3yabraTe H3yYeHHMsl JUCHMIUIMHBI oOydawummiics 10 mnporpamme
O0akajlaBpHaTa J0JIKeH:

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

- CIOCOOHOCTBIO ~ MCIIOJIb30BaThb  OCHOBHBIE  3aKOHBI ~ €CTECTBEHHOHAYUYHBIX
JUCHUIUIMH B TNPO(ECcCHOHANBHOM JesITeIbHOCTH, NPUMEHSTh METOAbl MaTeMaTH4eCKOro
aHaJIM3a U MOJICIMPOBAHUS, TEOPETHYCCKOTO U dKCIIepUMeHTalIbHOTO nccnenoanus (OI1K-2);

- CMOCOOHOCTBIO IUIAHUPOBATh 3KCIIEPUMEHTAIbHbIE HCCIIEA0BaHMs, I0JIy4aTh,
00pabarbiBaTh M aHATU3UPOBATH MOMy4YeHHbIe pe3yabrarhl (ITK-15).

3uams:

- OCHOBBI TEOPUU BEPOSITHOCTEH U MaTEMaTHUECKON CTaTUCTUKH;

- MaTeMaTHYeCKue TEOpUM M METOJbl, JIeKallieé B OCHOBE IOCTPOCHHMS
MaTeMaTUIeCKNX MOJEIIEH;

— OCHOBBI IPUMEHEHUS] MaTEMAaTUYECKUX MOJEIIeH U METO/I0B.

Ymemo:

— BBIOMPATh MaTeMaTHYEeCKHE METOJbl, MPUTOIHBIC /IS PEHICHHS KOHKPETHOM
3aj1auu;

- UCMOJIb30BaTh MATEMaTHUECKUE TMOHATHS, METOJAbl M MOJENU IS OINHCAHHS
Pas3IMYHBIX MPOLIECCOB;

— BBISIBIIITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, JIeKAIIUe B OCHOBE KOHKPETHBIX
NIPOIIECCOB;

- HCIOJIb30BAaTh OCHOBHBIE METO/Ibl CTATUCTHYECKONH 00PaOOTKHU JaHHBIX;

- MPUMEHSATh MaTEMAaTUYECKUE 3HAHUSI HA MEXIUCIUTNIMHAPHOM YPOBHE.

Braoemy:

- OCHOBaMH  (yH/JaMEHTAIBHBIX  MaTeMaTHUECKUX TEOpUH U  HaBBIKAMH
UCIIOJIb30BaHUSI MAaTEMAaTUYECKOI' 0 armapara;

- METOJaMH CTaTUCTHYECKOW 00paboTKH MHPOpMAIIUH.

3 Kparkoe cogep:kanue 1UCUHMILIHHBI

1. Teopus BepositHOcTel. City4aiiHble BEJIMYMHBI U UX 3aKOHBI paCPEEIICHNUS.




[Tpenmer Teopuu BepositHocTed. CiryuaiiHbie COOBITHSA. [IpOTHBOMONOXKHBIE COOBITHS.
HezaBucumbie coObiTus. OTHOcuTenbHas 4yactoTa. Kiaccuyeckoe M reoMeTpHYecKoe
OINpE/ICNICHUE BEPOSITHOCTU. OJIEMEHTapHas TEOpUsl BEPOSTHOCTEH. MeTolbl BBIYMCICHUS
BeposaTHOcTel. [IpocTpaHcTBO  snemeHTapHbIX coObiTUd. Kiaccuueckoe —ompezaeneHue
BEPOSTHOCTH. AnreOpa  cOOBITHH: TEOpEeMBI O  BEPOSTHOCTH  CYMMBI  COOBITHIA,
MPOTUBOMNOJIOKHBIX COOBITHI, CyMMa BEpOSITHOCTE HECOBMECTHBIX COOBITUH, 00pa3yrOIIMX
HOJIHYIO TpynIy. AKCMOMaTU4YECKOE OIpeIeIeHHE BEPOATHOCTU. CTaTUCTUYECKOE OIPENIEICHUE
BEPOSITHOCTH. Y CIIOBHAsI BEPOSITHOCTh. T€0pEMBbI O BEPOSTHOCTH IPOU3BEIACHUS 3aBUCUMBIX U
He3aBUCUMBIX coObITHA. [lomHas BeposTHOCTh. [loBTOpHBIE McHbITaHus. Popmyna bepHysum.
JlokanbHas v UHTETpagbHas Teopembl MyaBpa-Jlannaca. @opmyna [lyaccona.

IlonsiTe ciy4allHOM BeNMYMHBL. J[UCKPETHBIC U HEIPEPBIBHBIC CIy4alHbIC BEIUYMHBI.
3aKoH pacmpeeneHus ciydaiiHoi BenumunHbl. DYHKIUS pacupeneieHus, ee CBONCTBa, rpaduk.
[1n0THOCTH pacHpeneseHns HENPEPbIBHOM ClyyallHOW BEIWYMHBI (IUJIOTHOCTH BEPOSTHOCTH).
®opmyna Uit BEPOSATHOCTU MONAJAHUS HENPEPBIBHOM CIIyYalHOW BEJIWYMHBI B JIAHHBIU
MHTEPBAJI, BBIPAKEHHBIM 4Yepe3 IUIOTHOCTh BEPOSITHOCTH, FE€OMETPUUYECKUN CMBICT (HDOPMYJIBI.
bunomuanbHOe pacmpezaenenue, pacrnpeaenenue Ilyaccona, paBHOMEpHOE pacmpeneseHue,
HOPMAJIBHOE PaCHpeIeIeHUE, SIKCIIOHEHIMAIBHOE pacpeielICHUE.

2.MaremaTnueckasi CTaTUCTHKA.

[Ipeamer maremaruueckod cTatUCTHKUA. (OCHOBHBIE 3aJaud  MaTEMaTHYECKOM
cTaTucTUk. Bribopounsiii meroa. Crartuctudeckoe omnucanue. Boibopku. ['mcrorpamma u
noauroH yactor. Cratuctuueckas (dMnupuueckas) (pyHkuus pacnpeneneHus. Bpibopounble
XapaKTepUCTUKU U ux pacnpenenenus. CocrostenbHble, 3(P(GEKTUBHBIE CMEIICHHbIE U
HECMEILIEHHbIE OLEHKU NapaMeTpoB. CTaTUCTUYECKOE CpellHee, CTATUCTUYECKass AUCIEPCHUS U
CTaTUCTUYECKOE CPE/IHEE KBAAPATUYHOE KaK TOUEUHBIE OLICHKU HEU3BECTHBIX: MATEMaTHYECKOTO
OKUJaHMs, TUCIEPCUU, CPEIHEro KBAaJpaTUYHOIO OTKJIOHEHHs. JloBepUTENbHbIE MHTEPBAIbBI U
WHTEPBANIbHBIE OLEHKU. JlOBEpUTENbHBIE OIIEHKHM HEU3BECTHOW BEPOSTHOCTU MO OOIBIINM
BbIOOpKaM. JloBepUTenpHas OLEHKa MAaTEMaTUYECKOTO OKUAAHUS TIPYU HEU3BECTHON TUCIEPCUU.
JloBepuTenbHas OIICHKAa CpPEAHEr0 KBAAPAaTUYHOTO OTKJIOHEHHS. TOuHbIE BBIOOPOYHBIE
pactipenenenusi: CrterogeHta (t- pacmpenenenue), Pumepa-CHenexopa (F-pacnpenenenue),
[Tupcona (xz-pacnpez[eneHHe). [IpoBepka cTaTUCTUYECKUX TUINOTE3. MaTeMaTHYecKue MeTOMAbl
MPOBEPKU CTATUCTUYECKUX TMIOTE3. DJIEMEHTHI TEOPUU KOPPEISALUU.

400beM yueOHOi 11 CUMIIJIMHBI

Bunpl yue6HOI paboThI B 3aueTHEBIX B akanewm.
eIMHUIIAX Jacax
O0mas TpyA0EMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
KonrakTHas pa6ora (KP): 0,33 12,2
Jlexmm (Jlek) 0,11 4
IIpaktuueckue 3anstus (I113) 0,22 8
CamocrositeanHas pa6ora (CP) 2,56 92
Buj koHTpOJIsI: 3a4eT/IK3aMeH 0,11 3aver (3,8)
Bunel yueGHoI paboTh B 3auernbix | B actponowm.
eIMHUIIAX yacax
OO01masi TPyA0eMKOCTh THCHUTIJIMHBI 10 y4e0HOMY MJIaHY 3,0 81
KonrTaktHas padora (KP): 0,33 9,15
Jlexmm (Jlek) 0,11 3
[Tpaktnyeckue 3anstus (I13) 0,22 6
CamocrtositesbHas padora (CP) 2,56 44,85
Buj koHTpoIsA: 3a4eT/IK3aMeH 0,11 3aver (2,85)




AHHOTanus padoveil NPOrpaMmbl AUCHUNIIHHBI
«HaueprarenbHasi reomerpusi» (b1.B.04)

1 Heau qUCHMIIMHBI - TPUOOPETEHNUE CTYACHTAMH 3HAHUN B 00J1aCTH HauepTaTeIbHON
FeOMETPUM W UWH)XEHEpHOW TrpaduKH, OCBOECHHE OCHOBHBIX MOJOXEHHH pa3paboTku
MPOCKIMOHHBIX  YepTeKed, MNPUMEHSEMbIX B  HMH)XXCHEPHOW  MpaKTUKE, pa3BUTHUE
MPOCTPAHCTBEHHBIX MPEJICTABICHUN, HEOOXOAUMBIX B KOHCTPYKTOPCKON padoTe.

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

Ognadems cnenyrommmu o0mekynbTypabiMu (OK), obmenpodeccuonansapivu (OI1K)
u ipodeccruonanbubiMu (I1K) koMmereHmusIMu:

- CIIOCOOHOCTBIO K caMoopraHu3anuu u camoobpasosanuto (OK-7);

- CIIOCOOHOCTBIO HCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCLHUILIMH B
npo(eCcCHOHANLHOM  ICATETbHOCTH, MPUMEHITh METOJIbl MAaTeMaTHYeCKOro aHainu3a |
MOJICTTMPOBAHHMS, TEOPETUIESCKOTO M IKCIepUMeHTaIbHOro uccienosanus (OITK-2);

- CIIOCOOHOCTBIO UCIOJI30BaTh HOPMATUBHBIE TOKYMEHTHI 10 KaYECTBY, CTaH1apTHU3AIIIN
U cepTUdUKAIUK TPoayKToB U m3aenuit (ITK-4).

3uams:

-OCHOBHBIE 3aKOHBI T'€OMETPUYECKOTO (OPMUPOBAHUS, TOCTPOCHUS U B3aHMMHOIO
MePECEUCHHS] MOJICNICH TUIOCKOCTH M MPOCTPAHCTBA, HEOOXOIMMBIE JUIsl BHITIOJIHEHUS] U YTCHUS
YyepTeKel KOHCTPYKIUH, pElIeHNE MO3UIIMOHHBIX, METPUYECKUX 3a/a4, BBIIOJHEHUE Pa3BEPTOK
ITIOBEPXHOCTEH;

- mpeumylecTBa rpadudeckoro criocoda mpeacTaBieHus UHbopMaiuu; rpaduueckue
($opMbI, IpaMMaTHKY.

Ymemy:

- BOCIIPUHMUMATh ONTUMAJIbHOE COOTHOIIEHNE YacTeH U IEJIOTr0 Ha OCHOBE TPaPpUUYECKUX
MoOJieNIel, TPAKTUYECKH PEANIM3yeMbIX B BHUJIE YEpPTEXKEHW KOHKPETHBIX IPOCTPAHCTBEHHBIX
00BEKTOB;

- HWCIIONIb30BaTh YepTEK, TEXHUUYECKUH PUCYHOK ISl TpadHuuecKoro mpeicTaBlIeHUs
TEXHUYECKUX PEIICHUN;

- ucnonb3oBath cTaHnaptbl ECKJI, KOHCTPYKTOPCKYIO JOKYMEHTAIUI0 (4epTEXHYIO U
TEKCTOBYIO) B IIPOU3BOJICTBEHHOM, TPOEKTHOM U UCCIIEI0BATENbCKOM paboTax.

Braoems:

- OCHOBHBIMU TOHATUSIMH, CBSI3aHHBIMH C TpadUueCKUM TPeICTaBICHUEM HHGOpMAIIN
rpadpuueckuMu crmoco0aMu perieHus METPUYECKUX 3a/lad MPOCTPAHCTBEHHBIX OOBEKTOB Ha
YepTekKax, METOJaMHU MPOCIUPOBAHUS U U300pAKEHHS MPOCTPAHCTBEHHBIX ()OPM Ha TUIOCKOCTH
MPOEKIUU.

3 Kpatkoe conep:kaHue THCHUTIIAHBI

[Ipeamer HaueprarenbHOW reomeTpuu. Bunbl npoenupoBanus. KoMiuiekCHbIA depTex
TOYKM Ha 2 WM 3 IJIOCKOCTH MpOeKIUid. CBA3b CHUCTEMBI IMIOCKOCTEM MPOEKIHN C CHUCTEMOM
NPSIMOYTOJIBHBIX KoOpJauHaT. KoMiiekcHbil uepTex npsMoi. [IpsiMble 1 MIIOCKOCTH, YaCTHOTO
nosioxeHus. OnpeneneHne HaATYpaIbHOW BETMYMHBI OTpe3Ka. B3anmmonpruHa ie:kHOCTh TOUKH U
npsiMoil. ['1aBHBIE JTUHUM TUIOCKOCTU. B3amMHOe pacrnosioxkeHue AByX OpsiMbIx. OmnpeneneHue
BUJINMOCTH Ha KOMITJIEKCHOM uUepTexe. B3auMHOe pacmoyiokeHue MPsSMON W TUIOCKOCTH, JIBYX
miockoctei. [lepneHauKyIsipHOCTh TPSIMOM U TIJIOCKOCTH, ABYX NPSIMBIX, JABYX MJIOCKOCTEH.
CrniocoOsI mpeoOpa3zoBaHus KOMIUIEKCHOTO yepTexa. Crocod BpaleHus: BOKPYT HPOESIUPYIOIINX
npsimbix. Croco® BpallleHuss BOKpPYT mpsiMoil ypoBHs. IlnockomaparuiensHoe mepeMelieHue.
Cnoco6 3ameHbI MIIOCKOCTeH mpoeknuit. OCHOBHBIE 3a/aud, peliaeMble CIOCOOOM 3aMEHBI
TIOCKOCTeH mpoekinii. Kpusbie nuHuu u noBepxHoctu. OOpa3oBaHue, 3ajaHue U U300pakeHne
noBepxHocTel. [loBepxHocTH BpamieHus: KoHyc, cdepa, mwmmHap, Top. IlepeceueHue
IOBEPXHOCTU € IIOCKOCThIO. [lepecedueHne moBepxHocTH ¢ JuHUeH. Ilepeceuenue
noBepxHocreil. Meron cekymmx —miockocteil. Ilepecedenme moBepxHocTed. Meton



KOHI[eHTpU4YeckuX cdep. MeTton KoHIeHTpudeckux cdep. MeTon SKCHEHTpUUYECKUX cdep.
AKCOHOMETPUYECKHUE MPOCKIIHH.
4 O0beM yueOHOH THCHUILINHBI

Bunast yueOHoI paboThI B 3aueTHbIX B akanewm.
eIIMHUIIAX qacax

O01mas Tpy10eMKOCTh JMCHUILIHHBI M0 Y4€0HOMY IJIAHY 4,0 144
Konrakthas pa6ora (KP): 0,33 12,2
Jlexmm (Jlek) 0,16 6

[TpakTnaeckue 3anrstust (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
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 4,0 108
KonTaktHas padora (KP): 0,33 8,15
Jlexmu (Jlek) 0,16 4
ITpakTnueckue 3anstus (I113) 0,16 4
CamocrositeanHas pa6ora (CP) 3,56 96
Bua xoHTpoJIA: 3aueT/3K3aMeH 0,11 3a4eT ¢
onenkoii(2,85)

AHHOTanus padoyeil NporpaMMbl AU CUMIIIMHBI
«MarepuaJioBeleHHE U 3AIMTA OT KOPPO3UH JJIsl JHEPIo- M pecypcocOeperanmmx
MpoIeccoB XUMHUYecKoii Texnoorun» (b1.B.05)

1 Heau AMCHMIUVIMHBI. TPUOOPETEHHE CTYJACHTaMH 3HAHWM, HEOOXOAUMBIX IS
CaMOCTOSITENIbHOTO PEIIeHUs BOIPOCOB, CBSI3aHHBIX C BEIOOPOM MaTepUasoB i 000py10BaHUS
XUMHYECKHUX ITPOU3BOJCTB C YYETOM YCIOBHH JKCIUIyaTallUM, a TaKKe C MO3ULMM dHEpro- u
pecypcocOepexeHust U OXpaHbl OKPYXKaroIIe cpebl;

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

YCTaHOBJIEHHE 3aBHCHUMOCTH MEXIY COCTaBOM, CTPOECHHEM U CBOWCTBAMH MaTEpUANIOB,
UCIOJIb3YEMBIX B XUMUYECKOM TEXHOJIOTUH, HeQTEXUMUH U OMOTEXHOJIOTHH;

U3yuyeHHEe TEOpPUH U TMPAKTHUKU PA3JIUYHBIX CIOCOOOB YIPOYHEHUS MaTepUaoB,
o0ecreunBaroUX BBICOKYIO HAJ€KHOCTh M JOJTOBEYHOCTh JeTajeil MallluH, MHCTPYMEHTa U
JOPYTUX U3JEINN;

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

2 B pe3yabraTre H3yYeHHs [IUCHMIUIMHBI O0yYamoluiicss MO MporpaMmme
0akajaBpUaTa J0JIKEH:

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

- CIIOCOOHOCTBIO MCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B
npoeCCUOHATIBHON  JEATENbHOCTH, NPUMEHSITh METOJAbl MaTeMaTHYEeCKOro aHaiu3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M IKCIIeprUMeHTanbHoro uccnenaoBanus (OITK-2);

- CIOCOOHOCTBIO YYacTBOBATh B COBEPILIEHCTBOBAHMHM TEXHOJOTHUYECKUX IIPOLIECCOB C
HO3MLKN 3HEPro- U pecypcocOepekeH s, MUHUMH3ALUU BO3IEHCTBHSI HAa OKPYXKAIOILYIO Cpeay
(IIK-2);

-CIIOCOOHOCTBIO MCIIOJIb30BaTh HOPMATUBHBIE TOKYMEHTHI 110 KaueCTBY, CTaHIapTU3aLUH
U cepTuduKanuu npoaykros u usaenuit ([1K-4);




- TOTOBHOCTHIO OOOCHOBBIBATH KOHKPETHBIE TEXHMUYECKHE PEIICHUs IMpH pa3paboTke
TEXHOJIOTMYECKHX MPOIIECCOB; BHIOMPATh TEXHUUYECKUE CPEACTBA U TEXHOJIOTUH, HANIPaBJICHHbIE
HA MUHUMH3AIMIO aHTPOIIOI€HHOTO BO3ACUCTBUS Ha oKpyKatoryio cpeny (ITK-5).

3namo:

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

-MapKUPOBKY MaTE€pPHaJIOB, MCIIOJIb3YEMbIX B XUMHUECKOW TEXHOJOTMH, HEPTEXUMUH U
OMOTEXHOJIOTHH, [0 POCCUUCKUM U MEXKIYHAPOJHBIM CTaHapTaM;

-OCHOBBI KOPPO3UHU METAJIOB, IPUHLIUIIBI U METO/Ibl 3aILUThl OT KOPPO3UH;

-IIpUMEHEHNE MaTepUasoB, UCIOIb3YEMbIX B XUMUYECKOW TEXHOJIOTHU, HEPTEXUMUHN U
OMOTEXHOJIOTHH, C MMO3UIMNA YHEPTO- U pecypcocOepexreHHs MPU UX nepepadoTKe;

-OCHOBHbIE KOHCTPYKLMOHHBbIE U (PYHKLIHMOHAJIbHbIE MAaTE€pUaIbl, MPUMEHSEMbIE B
XUMHUYECKON TEXHOJIOTHH, HePTEXUMUU 1 OMOTEXHOJIOTHH.

Ymemn:

- aHAIM3HUPOBaTh (U3UKO-XMMHUYECKHE M MEXAHWYECKHE CBOMCTBA MaTEpUalOB, HX
KOPPO3UOHHYIO CTOUKOCTh U TEXHOJIOTUYHOCTB;

- palMoOHaJIbHO 110100paTh KOHCTPYKIIMOHHBIN MaTepral A XMMUKO-TEXHOJIOTHYECKOTI0
Ipolecca ¢ yueTOM METO/I0B 3aIUThI OT BO3MOKHOTO BO3ICHCTBHS TEXHOJIOTUYECKON CPE/IBI.

Braoemy:

- MPOCTEHIIMMH OMNEpalusMU OINpEACNICHUS] CBOWCTB MaTepUajoB, HCIOJIb3yEeMbIX B
XUMHYECKON TEXHOJIOTHH, HEPTEXUMUU 1 OMOTEXHOJIOTHH.

3 Kpartkoe coaep:xaHue JTUCIHUILUIHHBI

MarepuanoBeieHre Kak Hayka: I€JM, 33Ja4d W 3HAUYCHUE ITUCUHUIUIMHBI. 3HauyeHUe
MaTepuajoB B Pa3BUTHH XUMHKO-TEXHOJOTHYECKHX TIPOIECCOB C TMO3ULUNA DJHEPro- u
pecypcocOepekeHusi, MUHUMHU3alui BO3/EUCTBUS HAa OKPYKAIOILYIO CPELY.

OcCHOBHbBIE TIOHATHSL O CTPOEHHMH, CTPYKTypE€ M CBOMCTBAaX MaTepuasoB. MeTonabl
U3YYEHHUS CTPYKTYPbI U CBOMCTB MaTepHaoB.

DU3NKO-XUMUYECKUE OCHOBBI MAaTEPUATIOBEICHUS.

OcHOBBI TeopuH CIIaBOB. JlMarpaMMbl COCTOSIHUS CIUIaBOB. TE€pPMMHBI U OIpE/EICHMUS.
Jlnarpammbl — «COCTaB-CBOWCTBO». Pa30BbIl COCTAB CIUIABOB. 3aBUCUMOCTh MEX]y CBOWCTBaMU
CIJIaBOB M TUIIOM auarpammsbl coctosiaus. [Ipasuio H.C. Kypuakoga.

Mertannnueckue matepuansl. JKene3o M cruiaBbl Ha ero ocHoBe. CTanu M 4yryHBI, MX
CBOIicTBa, 00JacTh NPUMEHEHHS, MAapKUPOBKA. JluarpaMMbl COCTOSHUS IKeEJIe30-IEMEHTHUT.
KomnoHeHTsl, (ha3bl U CTPYKTYpHBIE COCTABIISAIOLINE CTalIe U OEIBIX YYT'YHOB.

Bnusinue tepmuueckoir oOpaOOTKM Ha MeXaHHWYECKHe CBOMCTBa crainu. Pusznyeckue
OCHOBBI XUMHUKO-TEPMUYECKOI 00pabOTKH.

[IBeTHBIE MeTaIBI U CIUIaBBI HA WX OcHOBe. O0IIas XapaKTepUCTHKA U KiIacCU(pUKALIUS
CILIaBOB.

OcHOBBI KOPPO3UHU METALIOB. [ [pUHIIUIIBI 1 METO/IBI 3aIIUTHI OT KOPPO3UHU.

XuMuueckass KOpposus. OJeKTpoxumuueckas Koppo3us. Kopposus weramioB B
YCIOBUSIX  TEXHOJOTHYECKMX Cpel XHMMHUYECKHUX Mpou3BojAcTB. Koppo3moHHOCTOMKHE
METAJIIIMYECKHE MAaTEPUAJIBL.

Matepuaisl Ha OCHOBE BBICOKOMOJIEKYISPHBIX coeAMHEHUH. OCHOBHbBIE Pa3HOBUIHOCTU
IIPOMBIIIIEHHBIX [TOJINMEPOB U IJIACTMAcCC.

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

Jlakokpacounbie MaTepuaiisl (JIKM). OcnoBuble Buasl JIKM. Kpacku, naku, rpyHTOBKa,
HIMaTIeBKa.



Kepamuueckue Marepuanbsl. KOHCTpyKIMOHHAs, MHCTPyMEHTaJbHAas U TEXHUYECKas
kepamuka. Heopranmueckoe crekno. Knaccupukanums cTekoa MO Ha3HA4YeHUIO U 001acTu
npumenenus. Cutamisl. ['padur. Acbect. CBoiicTBa U 00J1aCTH TPUMEHEHHUS.

CMma3zouHble Macia, MJIacTUYECKUe CMa3KH, TBEp/ble CMa304yHble MaTepraibl. CMa304HO-
OXJIAXKJAIOLINE KUIKOCTH.

JlpeBecHbIe MaTepUaIbl.

Komnosunmonnsie marepuansl  (KM). OOmias xapakTepucTHKa KOMIO3HIIMOHHBIX
MarepuasioB.  [ucnepcHo-ynpouennbie KM, cinoucteie KM,  BosokHucteie  KM.
Komno3unmoHnHele Marepuajibl Ha MeTaUIMYecKoM M Hemeraimdecko ocHoBe. CAII
(crieyeHHBIE  QJIOMUHUEBBIE TMOpOIIKHM). Kepamuueckne KOMIIO3UIMOHHBIE MaTepHabl.
['nOpuiHbIE KOMIIO3ULIMOHHBIE MATEPHAIIBI.

DKOHOMHYECKH OOOCHOBaHHBIN BBIOOpP MaTepuasioB JUlIl KOHKPETHbIX Lesed. Bribop
KOHCTPYKLIMOHHBIX ~ MaTepHajJioB  Jiasi  OOOpYyJOBaHMsSI  INPOMU3BOJACTB  XUMHYECKOMH
HOPOMBIIIJICHHOCTH, HEPTEXUMHMM U  OHMOTEXHOJNOTMH.  DKOJIOTMYECKHE, JHEpPro- Hu
pecypcocOeperaroiue acreKThl MaTepHAIOBEICHHS U 3aIIUTHI METAJUIOB OT KOPPO3UH.

4 O0beM yueOHOi 11 CHMIJIMHBI

B 3aueTHBIX B akanem.
Bunst yueOHOI paboThI eAUHHULIAX yacax
O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IVIaHY 3,0 108
Kounrakrhas pa6ora (KP): 0,33 12,2
Jlexuuu (Jlek) 0,22 8
[Ipaktuueckue 3ansatus (113) 0,11 4
CamocrositesbHas padora (CP): 2,56 92
Pedepar 0,56 20
CaMOCTOSITENIbHOE U3YUYEHHE Pa3/1e€]I0B JUCIUILINHEI 2,0 72
Bua koHTpoJIs: 3a4eT / IK3aMeH 0,11 3auer (3,8)
B 3aueTHbIx B actp.
Bunpsl yaeOHOM paboThI eIMHHIIAX Jacax
O01asi TPY/10eMKOCTh THCHHUIIJIMHBI 10 YYeOHOMY IJIAHY 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/I€]0B JUCIUILINHEI 2,0 54
Bux KOHTpoJIsA: 3a4eT / IK3aMeH 0,11 3ayver (2,85)

AHHOTanUs padoyeil NPOrpaMmMbl JUCUUIIMHBI
«MopaeaupoBaHue XUMHKO-TEXHOJIOTMYECKHUX MPOLECCOB I OXPAHbI OKPY KAKOLIEH

cpeabl ¥ PAalHOHAJILHOTO HCIOJIb30BAHUS NPUPOIHBIX pecypcoBy» (51.B.06)

1 Heap AuCUMIUVIMHBI - TIONy4YeHHE CTYyACHTaMU-OakadaBpaMyd 3HAHMA B 001acTH
KOMITHIOTEPHOTO MOJICTTUPOBAHKS XUMHKO-TEXHOJIOTHYECKUX TIPOIIECCOB C TPUMEHEHUEM
COBPEMEHHBIX CHCTEM KOMITbIOTepHOW MaTematuku, B yactTHocthu MATLAB u VBA, a takxe
npuoOpeTeHne WMH MPAKTHYECKUX HABBIKOB Pa3paOOTKH JAHHBIX KOMITBIOTEPHBIX MOJCIICH C
OJIHOBPEMEHHBIM pElICHHEM 3a/1ad CTPYKTYPHOU U MapaMeTpUIECKON UIeHTU(DUKAIIHH.

2 B pe3yabTare OCBOEHHS IUCHMILVIMHBI OOy4amommiicss 1m0 mporpamMme
0akaJlaBpHaTa J10JIKEH:

Obnadams crienyronumu podeccuananbHbiMu KomneTeHusamu (11K):

- CIMOCOOHOCTBIO YYacTBOBaTh B COBEPIICHCTBOBAHUHM TEXHOJIOTMUYECKUX TPOIECCOB
C TO3WIUNA DJHEPro- U pecypcocOepekeHMs, MUHUMHU3AIUA BO3JICHCTBUSI Ha OKPYKAIOITYIO
cpeny (IIK-2);



- CIIOCOOHOCTBIO MIPUMEHSTh COBPEMECHHbBIC METO/IbI UCCIICIOBAHMSI
TEXHOJOTUYECKUX TIPOLECCOB U MPUPOIHBIX CPEjl, UCIOJIH30BaTh KOMIIBIOTEPHBIE CPE/ICTBA B
HayJYHO-HCCIe0Baresbekoi padote (ITK-14);

- CIOCOOHOCTHIO  IUIAHMPOBATh  JKCICPUMEHTAJIbHBIC  HCCIICAOBAHUSA, IOJydYaTh,
o0OpabaThIBaTh U aHAJTM3UPOBATh MOJydeHHbIC pe3yinbTatThl (I1K-15);

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

3name:
- METOIIbI TOCTPOCHHSI AMIUPHUYECKUX (BEPOSATHOCTHO-CTATHCTUYCCKUX) U (PHU3UKO-
XUMUYECKHX (TEOPETUYECKHX) MOJCICH XHWMHUKO-TEXHOJIOTHYECKUX IIPOIECCOB; METOIbI

UJACHTUPHUKAIIMA MaTEMaTHYeCKHMX OMUCAHUN TEXHOJIOTMYECKHUX IMPOIECCOB HA OCHOBE
SKCHEPUMEHTAIBHBIX JIaHHBIX; METOJIbl ONTUMM3AUUNA XUMHUKO-TEXHOJOTMUYECKUX IPOLIECCOB C
NPUMEHEHUEM SMITUPUYECKUX U/HITU PU3UKO-XUMUYECKUX MOJETCH;

Ymemn:

- NPUMEHSATh M3BECTHBIE METOJIbl BBIYUCIUTEIBHOW MaTEMaTHUKH U MaTeMaTUYECKOU
CTaTHCTUKH JUIsl PEIICHHUS KOHKPETHBIX 3aJay pacyera, MOJCIHPOBAHUS, UICHTU(DUKALUU U
ONTUMM3ALMU [IPU HUCCIIENOBAHUU, MPOCKTUPOBAHUU U YIPABIECHUU NPOLIECCAMU XMMHUYECKOMN
TEXHOJIOTMHM, a TakX€ YMETb HCIIOJb30BaTh B CBOEH NPAKTUYECKOM JESATENIbHOCTU IS
JOCTHUKEHUS 3TUX 11€JIell U3BECTHBIE TAKEThI MPUKIAIHBIX IIPOrpaMM.

Braoemy:

- METOJaMH MaTeMaTHYeCKOW CTAaTHCTUKU Ui 0OpabOTKM pe3yIbTaTOB aKTHBHBIX U
MACCUBHBIX HKCIIEPUMEHTOB, a TAK)KE€ METO/IaMU BBIYMCIUTEIHHON MaTeMaTHKHU sl pa3paboTKU
U pealn3anyy Ha KOMITBIOTEPAaX aIrOPUTMOB MOJCIUPOBAHMS, HACHTU(DUKAIIUN M ONITUMH3AIINN
XUMHUKO-TEXHOJIOTHUECKHUX MPOLIECCOB.

3 Kparkoe conep:kanue THCHMIIMHBI:

3.1. OcHOBHBIE NIPUHLMIIBI KOMIIBIOTEPHOTO MOJEIUPOBAHUS XUMHUKO-TEXHOJIOTHUECKUX
nporeccoB (XTII). MaremaTnyeckue SMIUPUYECKUE U MaTeMaTHYeCKue (U3UKO-XUMUUYECKUE
MOJEIM M KOMIBIOTEPHOE MOJEIMpPOBaHUE. J[eTEpMHUHHUpPOBAHHBIE M  BEPOATHOCTHBIE
MareMarnyeckue monaenu. [I[puMeHenre MeTo10J0TuN CUCTEMHOTO aHAIN3a JUIsl PELICHUs 3a/1a4
MozaenupoBaHusa. lIpuMeHeHHe TpUHIUIA «UEPHOTO SIIMKa» MpH  MaTEeMaTUYECKOM
MOJIEJTMPOBAaHUHU. ABTOMaTU3MPOBAHHBIE CUCTEMBI MPHUKIaaAHON nHPopmartuku. Mepapxudeckas
CTPYKTypa XHMMHMUYECKHX IPOMU3BOJICTB M HX MareMaTHdeckux Moxeneil. IIpumenenne
KOMIIBIOTEPHBIX MOJEJIed XUMHYECKHX IpPOLIECCOB JJs aHaliu3a, ONTUMHU3ALMU U CUHTE3a
XUMHUKO-TEXHOJIOTHYECKUX cHucTeM. OCHOBHBIE NPHEMBl MAaTEMATHYECKOTO MOJEIMPOBAHUS:
AMIOUPUYECKUHN, CTPYKTYPHBIH ((PU3NKO-XMMHUYECKUN) U KOMOWHUPOBAHHBIM (TEOPETHUECKUA).
[TocTpoeHne cTaTHYECKUX W JUHAMHYECKHX Mojeneil. Pemenue npsmbix 3agad. [IpoekTHbIln 1
MMOBEPOYHBIN (OIEHOYHBIN) pacueT mpoiieccoB. Pemenue oOpaTHbix 3a1ad. [lapamerpudeckas u
CTPYKTYpHasi HWICHTU(UKAUS MaTeMaTHUECKUX MOjeield. YCTaHOBJIEHHE aJIeKBaTHOCTH
MaremMaTuyeckux  mogzeneid. Crpareruss NPOBENCHUS  PACUETHBIX  MCCIEAOBAHMN U
KOMIIBIOTEPHOI'0 MOJIEJIMPOBAHMS PEAIbHBIX IIPOLIECCOB.

3.2 IloctpoeHne SMOUPUIECKUX MOJIEIICH:

@opMynMpoBKa 3a7auM aANMPOKCUMALIMM JAHHBIX JJI OMUCAHUSl 3KCIEPUMEHTATbHBIX
3aBUCUMOCTEN M TOJIy4EHMs] OSMIIMPUYECKMX MOJENed TNpoueccoB. Buael kpurepues
anmnpokcuManuu. Kpurepuii  MeTona  HaMMEHbBIIHX KBazpaToB. PemeHue 3amaumn
alIpOKCUMAllMK Ul HEJIMHEWHBIX M JIMHEWHBIX [0 IapameTpaMm Mojenei. Marpuunas
dbopMynUpoOBKa 3a7aud aNMpPOKCUMAIMHA. AHAJIUTUYECKUH W aNTOPUTMUYECKHH TOIXOIBI IS
pellleHuss 3aJadyd annpoKCUMalUu s JIMHEHHBIX U JIMHEapU30BaHHBIX MOJeNeld METOA0M
HAaMMEHBIIINUX KBaJIPaTOB.

3aKOH HOPMAJIBHOTO paclpeneNeHns Uil BEKTOPHBIX CIyYalHbIX  BEJIMYHMHBI U
ONpPECICHNE MX YHUCIIOBBIX XapaKTEPUCTHK. MareMaTH4ecKOe OKHMIAaHUE M JUCIEPCHs I
BEKTOPHBIX CIyYallHBIX BEJIMYMH. J[UCHEPCMOHHBII M KOppEISUMOHHBIA aHanu3. [loHsTHA
JUCIIEPCUU  BOCHPOM3BOAMMOCTM U aJEKBATHOCTH, a TaKKE€ OCTaTOYHOW JUCHEPCHUU.



Omnpenenenue BBHIOOPOUHBIX KOAPPHUIMEHTOB KOPPEIALUU U KOAPPHUIHMEHTAa MHOXKECTBEHHOMH
koppemsauun. CTaTUCTUYECKUI IMOAXOX K ONPEAENEeHHI0 OIMMOOK M IOTrPEeIIHOCTEH B
HKCIEPUMEHTAIBHBIX TOUKAX U3MEPEHHM.

PerpeccroHHbIl U KOPPETALMOHHBIN aHAIU3 ISl IOCTPOEHUSI SMIUPUUYECKUX MOJEIEH
HAa OCHOBE JaHHBIX IMACCUBHOTO 3KcrmepuMeHTa. [loHsATHS (QyHKUMHM OTKIMKA U (HaKTOPOB.
OcHOBHBIE JTONYUIEHUS] PErPECCMOHHOIO M KOPPEISALMOHHOrO aHanu3a. Kpurepuu npoBepku
OJIHOPOAHOCTH Jucnepcuii. BblOop BuIa ypaBHEHHI perpeccud, a TakXkKe OIpeesieHue
KOO((QHUIMEHTOB perpeccud ¥ HUX 3HAYUMOCTH C HCIOJb30BaHHEeM KpuTepusi CThIOJCHTA.
[Ipouenypa  uckiIlOUeHUs  HE3HAYMMbIX  Kod(dduuueHtoB  perpeccuu.  OrmpeneneHue
aJIeKBaTHOCTHU PETPECCUOHHBIX MOJIENIEN € MOMOILBIO Kputepus duiepa.

OcHOBHBIE MOJIOXKEHUSI TEOPUU TUTAHUPOBAHUSI SKCIIEPUMEHTOB (1): monHbIN (aKTOpHBI
skcnepument (IIPD) u obpaborka ero pe3ynbraTtoB. ONTUMaNbHBIE CBOWCTBA MAaTPHIIBI
IUIAHUPOBaHMUSI M CBOMCTBO OpPTOroHainbHOCTH. OmpeneneHue KodhUIMEHTOB MojeneH, ux
3HAYMMOCTH W TIPOBEpKa aJCKBATHOCTH ypaBHEHHs perpeccuu. CBOWMCTBO poraTabenbHOCTH
MOJIHOTO (PAKTOPHOTO IKCIIEPUMEHTA.

OcHOBHbBIE TIOJNIOKEHHSI TEOPUM IIaHUpoBaHUS dKcriepuMeHTOB (II): opToronanmpHbIM
LEeHTpaJbHbI KoMno3unoHHbIi iaH (OLIKII) skcniepumenToB 1 00paboTKa €ro pe3ysibTaToB.
ObecnieueHne OpTOrOHAIbHOCTH MAaTPULbl IUTAHUPOBAHUS U ONPEJCIIEHNE BEIMYMHBI 3BE€3/IHOTO
wieya. Ormnpenenenue Kod(PQOHUIMEHTOB MOJENU, UX 3HAYUMOCTH U OIEHKAa aJIeKBaTHOCTH
ypaBHEHHUs perpeccuu. PacueTHoe BbIYMCIIEHUE KOOPAUHAT TOUKH ONTUMYMa (3KCTPEMYyMa).

OnTumuzanust SKCIEPUMEHTAIbHBIX HCCIEJOBAHMM C INpUMEHEHHEM Meroaa bokca-
Bunbcona. OcHOBHBIE NOAXOJbl K ONTHUMM3ALMH OSKCIEPUMEHTAIBHBIX HCCIIEJOBAHUM.
OKCHEpUMEHTAIBHO-CTATUCTUYECKU MeToh. CTparerus IBMKEHHS K ONTHUMYMY ILI€JIEBOU
¢byHkuM (QyHKIMM ~ OTKIMKA) TpaJueHTHBIM MeTojoM. Kpurepunm AOCTHKEHUS «I10YTH
CTAllMOHAPHOM 00JIaCTU» U METO/bl YTOUHEHUS MOJIOKEHUS! ONTHUMAJIbHON TOUKU B (PaKTOPHOM
MIPOCTPAHCTBE.

3.3. IlocTpoeHne GU3NKO-XMMUUYECKUX MOJIeNeil:

Otanbl MareMaTH4ecKoro MojenupoBaHus. @DopMynHpoBKa THIOTE3, IOCTPOECHUE
MaTeMaTHYECKOro OMMCaHUs, pa3paboTKa MOJICIUPYIOIIET0 AIrOPUTMA, IPOBEPKA a/IeKBATHOCTH
MOJIEIM W WJEHTU(UKALUsi HMX I[apaMeTpOB, pacueTHbIe MCCIEAOBAaHUSA (BBIYMCIUTEIbHBIN
HKCIIEPUMEHT).

CocraBieHre CUCTEM ypaBHEHUH MAaTeMaTHYEeCKOTO OMMCAHMS MPOLIECCOB U pa3paboTKa
(BbIOOpP)  aNTOPUTMOB UX pelieHHsd. bIouHBI NPUHLMII OCTPOEHMSI CTPYKTYPHBIX
MareMaTtudeckux Mmozenei. OO0O0IIeHHOe ONMMCaHue ABWKEHHUs TMOTOKOB (pa3 B ammaparax ¢
NOMOULIbI0  TUAPOAVMHAMHYECKUX  MOJENEH,  YYMTHIBAIOUIMX  COCPENOTOUYEHHBIE U
pacrpezieieHHble MCTOYHUKU BEIIeCTBa M SHEpruu (TeruioThl). JlokanbHble HWHTEHCHBHOCTU
UCTOYHHUKOB BEILIECTBA M TEMJOThl B IIOTOKaX, COOTBETCTBYIOIIME pa3IMYHBIM (PU3HKO-
XUMHUYECKHX mpoieccaM. OCHOBHbIE THUIIBI ypaBHEHUI MaTEeMaTHYECKOTO OMHCAHMSI XHMHUKO-
TEXHOJIOTUYECKHUX NPOIECCOB — KOHEYHbIE, OOBIKHOBEHHbIE au(pdepeHnnanbuple |
muddepeHIanbHble YpaBHEHUS B YACTHBIX TPOU3BOIHBIX.

MaremaTnueckoe MOJEIMPOBAHUE CTALIMOHAPHBIX W JUHAMHYECKHX PEKHUMOB
TUIPABIMYECKUX MPOILIECCOB B TPYOOIIPOBOJHBIX CHCTEMAaX, Ii1o0aibHbIe U JEKOMIIO3UIIMOHHbBIE
METOJIbl PEIICHHUS] CHCTEM HEIMHEMHBIX YPABHEHMM, a TaKK€ SIBHBIE M HESBHBIE METOJbI
YHUCIIEHHOTO PEIIeHUs CUCTeM OOBIKHOBEHHBIX Mu(depeHIHnanbHbIX ypaBHeHH. CocTaBieHue
YpaBHEHMI MaTeMaTH4eCcKOro omnucaHus mnpoiuecca. IToctpoeHne MHGOPMAIMOHHBIX MaTpPHUIL
MaTeMaTUYeCKUX Mojeeil ayisg BblOOpa OOLIEro ajiroputMa pemieHus — MOENHPYIOLIEro
anropuT™a.  Peanm3zanms — anrOpUTMOB — pPELICHHS  HEIMHEMHBIX M OOBIKHOBEHHBIX
nuddepeHnmaNbHBIX ypaBHeHUH. Onucanue cramuoHapHbiX pekumoB XTII ¢ mpumeHeHHEM
CUCTEM JIMHEWHBIX U HEIMHEWHBIX YypaBHEHUHU. MTepalnuoHHBIE QJITOPUTMBI PELICHUS.
[Ipumenenne MeTo0B MPOCTHIX WTepanuii U HeioroHa-Padcona nns momydeHus pernieHusl.
[Tpobnema cXOOUMOCTH Mpolecca pemeHus. J[eKOMIO3UIIMOHHBIA METO/ PEIICHUS CIIOKHBIX



CHUCTEM KOHEUHBIX ypaBHeHHMU. [locTpoeHne wuH-(QOpMAIIMOHHON MAaTpUIBl [UIS  BBIOOpA
ONTUMAJILHOTO AJIFOPUTMA pelleHus 3aaa4u. [loHsaTre xecTkocTH cucteM AudQepeHnanbHbIX
YpaBHCHUU W KPUTEPUHU >KECTKOCTH. SIBHBIC (OBICTpBIC) M HESBHBIC (MEIJICHHBIE) METOJIbI
pemeHusi. Metoel iepBoro (MeTon Dusepa), BToporo ( MoauduImpoBaHHbIE METOABI DUjIepa)
u yerBepToro nopsnaka ( Meroq Pynre-Kyrra). OnieHka TOYHOCTH METOJIOB — OIIMOOK yCeUeHHUsI.
[lepexopuble omMOKM M OMMOKM  OKPYIJIEHHS [P YUCIEHHOM  MHTETPUPOBAHUU
muddepeHManbHbpIX  ypaBHeHHH. CrocoObl o0ecreyeHus CXOAMMOCTH PpEHICHUs 3aJayH.
[IpuMeHeHHe HESBHBIX METOJOB JUIsl PpELICHUs KECTKUX cHucTeM auddepeHInantbHbIX
ypaBHeHUH. Onpenenenns mara MHTErpUpoBaHusl UTepallMOHHBIM MeTo oM. MeTtonoB Kpanka-
Hukonbcona (METOI Tpameruii).

MaremaTnueckoe MOJEIMPOBAaHUE CTALIMOHAPHBIX PEKMMOB IIPOLECCOB TEILIONEPEIaYN
B IJJACTUHYATBIX W 3MEEBHKOBBIX TEIUIOOOMEHHUMKAX. MaremaTuueckoe OnMcaHue MpoLeccoB ¢
OpUMEHEHHEM MoJIeNiell WeaJbHOro CMEIIEHHs M BBITECHEHUs. Bbpibop u rpaduyeckoe
IIPEJICTaBICHUE AJITOPUTMOB pelieHus. l[puMeHeHne cTaHIapTHBIX METOJOB BBIYMCIUTEIBHON
MaTeMaTHUKH JJIsl pELICHUs 3a/1a4.

MatemaTnueckoe MOJEIMPOBAHUE CTALMOHAPHBIX PEKUMOB IIPOLIECCOB TEIUIONEPEIAuH
B MPSMOTOYHBIX W TMPOTUBOTOYHBIX TPYOUATHIX TEIJIOOOMEHHHKOB, pelieHue 3agaun Komm u
KpaeBoOH 3a/1a4M [IPU HHTETPUPOBAHUH CUCTEM OOBIKHOBEHHBIX TU(HEpeHIINAIbHBIX YPaBHEHUH.
MaremaTnueckoe OIMCaHUE MPOLECCOB C MPUMEHEHUEM MOJIENEed HICAJIbHOTO BBITECHEHUS.
Pemenne 3agaun Komnm u kpaeBoil 3amaun. IIpencraBieHne anropuTMoB BBIYMCIIEHHUN B BHJIE
MH(POPMALIMOHHON MaTpHIIBI CUCTEMbl ypaBHEHHMH MaTEMaTHYECKOrO OMHCAaHUS U OJOK-CXeM
pacuetoB. Maremarudyeckoe onucanue XTII ¢ npuMeHeHHeM cHCTEM OOBIKHOBEHHBIX
muddepeHranbHbpIX ypaBHeHUH. Onncanne 0OBEKTOB C pacHpeAeiICHHBIMH B MPOCTPAHCTBE
napaMmerpamMu. GOpMyJIMPOBKAa HAYaJIbHBIX M KPAeBBIX YCIOBHUH 3a7ad pelieHus. YnciaeHHbIN
anroput™ l-ro mopsaaka g pemieHus 3anaun Komm. Merox «ipucTpenku» s peuieHus
KpaeBOU 3a/1a4u.

MaremaTnueckoe MOJEIUPOBAHUE CTAllMOHAPHBIX PEKHMOB IMPOLECCOB B PEAKTOpax C
Memankoi. OnncaHue MHUKPOKMHETHYECKMX 3aKOHOMEPHOCTEH IPOTEKaHMsI IPOU3BOJIBHBIX
CIOKHBIX XMMHMYECKUX peakuMi B KUAKOW (a3e i MHOTOKOMIOHEHTHBIX CHCTEM.
OnpeneneHne KIIOYEBBIX KOMIIOHEHTOB CJIIOKHBIX XHMHUYECKHMX PEAKUUH ¢ NPUMEHEHUEM
METOJIOB JIMHEWHOM anreOpsl - paHrOB MaTPUI] CTEXUOMETPUUYECKUX KOA(D(UIMEHTOB pEaKIUH.
MaremaTnueckoe ONMMCAHHWE PEaKTOPHOTO IMpolecca ¢ pyOalikod Ui MPOM3BOJBHON CXEMbI
NPOTEKaHUs XMMHUYECKON peakuuu. BpiOop anropuTMoB peuieHus 3aadyd ¢ MPUMEHEHUEM
UHPOPMALIMOHHOM  MaTpHIlbl  CHCTEMBbl  YpPaBHEHUHl  MaTeMaTHMYecKOoro ONHCaHUus U
IIPEJICTaBJICHUS aJITOPUTMA PELICHHS C TOMOIIBIO OJIOK-CXEMBI pacyeTa Mpoliecca.

MaremaTnueckoe MOJEINPOBAHNE HECTALIMOHAPHBIX PEKUMOB IIPOLIECCOB B PEAKTOPAX C
MeIIaKo. MareMarnueckas TIOCTAaHOBKA 3aJadyd JUIsi peakluud C  M[POU3BOJbHOM
crexuomerpuuecko cxemoil. dopmynupoBka 3amaun Komm — 3agaun ¢ HavalabHBIMU
ycinoBusiMU. Pa3sHOCTHOE TpeNCTaBlI€HHE CHCTEMbl OOBIKHOBEHHBIX U depeHInalIbHbIX
ypaBHeHuid. IlocTpoeHne WHPOPMALMOHHOM MaTpUIBl JIi BbIOOpa aaropuTMa perieHHs.
['padmyeckoe mpencTaBieHe aJropuTMa peleHus B Buie 0JI0K-CXeMbl pacyeTa.

MareMaTHuecKkoe MOETUPOBAaHHE CTAIMOHAPHBIX PEKUMOB B TPyOUaThIX peakTopax ¢
MPSIMOTOYHBIM M NMPOTUBOTOYHBIM JBHUKEHHEM TEIJIOHOCUTeNelH. MareMaTuueckasl MOCTaHOBKA
3a/1a4M JJIs PEaKUU ¢ KOHKPETHON CTEXHOMETpUUecKor cxemoi. @opMynupoBka 3anaun Komm
— 33/1a4yd C HayaJbHBIMU YCIIOBUSIMH M KpaeBOW 3ajjaud — 3aJjaud C KPaeBbIMU YCJIOBHSIMH.
PasHocTHOe mpencTaBieHHE CUCTEM OOBIKHOBEHHBIX UG (EepeHINaTbHBIX  YpaBHEHHH.
[Toctpoenre WHGOPMALMOHHBIX MaTPHIl JUIsl BbIOOpa anropuTMoB pemieHus. ['paduueckoe
IpEeJICTaBICHNE AITOPUTMOB PEIICHHS B BUJIE OJIOK-CXEMBI pacyera.

MaremaTnueckoe MOJEINPOBAHUE HECTALIMOHAPHBIX PEKUMOB IPOLECCOB B TPyOUATHIX
pEaKTopax U YMCICHHbIE AITOPUTMbI TUCKPETU3ANH [T PEIICHHUs CUcTeM AudQepeHIrnanbHbIX
YPaBHEHHI C YaCTHBIMHM NPOM3BOAHBIMH. MareMaTH4ecKas IIOCTaHOBKA 3aJa4M JUIsl PEaKIHH C
KOHKPETHOU CTEXHOMETPUUYECKOU cXeMou. POpMynMpOBKa HAYaJIbHBIX U IPAHUYHBIX YCIOBUMU.



HuddepeHumansaple  ypaBHEHHsS B YaCTHBIX  NPOM3BOAHBIX -  DIUIMITHYECKOTO,
napaboJIMYeckoro ¥ TUHepOOIMYECKOro  THUIOB.  AJNTOpPUTMBI  pEILIEHUS  ypaBHEHUH
napabonuyeckoro  Tuma. MaTemaruueckass MOJENb  XMMHUYECKOrO  IpEBpallleHus B
U30TEPMHUECKUX YCIIOBHSX JJIs1 HECTALMOHAPHOIO IIpoliecca B TpyOUaThIX amnaparax ¢ yueToM
IPOJIOJIBHOTO TEPEMEIIMBAaHUS W C MPUMEHEHHEM OJHONapaMeTpUUecKoil audQy3noHHOM
MOJIENIN JJIs1 ONIUCAHUS TMIPOANHAMUYECKON 0OCTAaHOBKM B PEAKLIMOHHOM IOTOKE. AJITOPUTMBI
pemieHHss B BHJE CHUCTEM  HEJIMHEWHBIX ypaBHEHHH, a Takke OOBIKHOBEHHBIX
T depeHaIbHbIX YPaBHEHUH IEPBOTO U BTOPOT'O MOPSIKOB.

MareMarnueckoe MOJEIUPOBAHUE CTALMOHAPHBIX PEKHMMOB IPOLIECCOB HENPEPHIBHOM
MHOIOKOMIIOHEHTHOM pekTuUKanuu U abcopOuuu. MartemaTHueckoe OIMCaHue Ipolecca
MHOTOKOMIIOHEHTHOM peKTU(UKAIMK B TapeibyaTod KosoHHe. MojenupoBanue (Ha3oBOro
paBHOBECHS U IIPOLIECCa MAaccolepelaud Ha Tapejakax B MHONOKOMIIOHEHTHBIX CUCTEMax. Y4eT
TEIUIOBBIX OallaHCOB Ha Tapesikax IMpu MOAETHPOBAHUU Tpolecca B PEKTU()UKALMOHHON
KOJIOHHE. JIeKOMITO3MIIMOHHBIN aJIrOpuTM pacyera Ipolecca peKTHU(PUKALUU B KOJIOHHOM
amnmaparte. MaremMaTH4ecKkoe OIHUCAaHHWE MpOoIecca MHOTOKOMIIOHEHTHOM abcopOiuu B
HAacaJloyHOM KOJIOHHE. MozenupoBaHue Ipolecca MHOIOKOMIIOHEHTHOM Maccolepejadyd B
CEeKIMAX HACaJOYHOM KOJIOHHBL. AJITOPUTM pELICHHs] KpPAaeBOM 3ajadd I MOJEIUPOBAHUS
nporiecca abcopOLUHU B HACaI0UHON KOJIOHHE.

3.4. OcHOBBI ONTUMH3ALMH XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB!

Pemenne 3amau  onTMMM3auMM € TEPMOJAMHAMUYECKMMH, TEXHOJIOTHYECKHMH,
HKOHOMUYECKUMU, TEXHUKO-3KOHOMUYECKMMH U SKOJIOTMUYECKUMU KPUTEPUIMU ONTUMAIBHOCTH.
OntumansHble pecypcocOeperatonie XTII. Bbibop kpuTepueB ONTUMalIbHOCTH (LIEJIEBBIX
¢yHknuii). PopMyaupoBKa MHOTOKpUTEpPHAIbHOM 3amaun ontuMuszauuu. OcoOeHHOCTH
pelieHuss  onTHUMM3alMOHHBIX 3amad XTIl npu  HajnuMumm  HECKOJIBKMX  KPUTEPUEB
ONTUMAJILHOCTH, OBPAKHOM XapaKTepe 11eJ1IeBOi (QYHKIUMU U HAJTMYUU OrpaHudeHui 1-ro u 2-ro
poza.

ANTOpUTMBI OAHOMEPHOW M MHOTOMEPHOM OINTHUMHU3aLMU. MeToAbl CKaHUpPOBaHUS,
JIOKAJHM3alMU 3KCTpEMyMa, 30JI0TOro cedeHus U uucen PuboHaun B ciaydae OJHOMEPHOM
ONTUMU3AIMKU. MeTO bl MHOTOMEPHOM ONTUMU3ALMK HYJIEBOTO, IEPBOTO U BTOPOIO MOPSIKOB.
CuMIIeKcHble, CllydaliHble W TpaJUEHTHBIE METOAbl MHOTOMEPHOM onTuMHu3auuu. Meton
mTpadHbIX QYHKIUH.

3.5. 3aknroueHue:

IIpumenenne xomnberoTepHbIX Moxened XTIl mpu NpoeKTHpOBaHMM XUMHUYECKHX
npous3BojacTB — B CAIIP. 3anaun cucrem aBromaruzupoBanHoro npoektupoBanus (CAIIP) u
CTPYKTypa CHCTEM KOMIBIOTEPHOI'O NpPOEKTUpOBaHUA. MHpopManmoHHOE W MaTeMaTUYECKOe
obecnieuenne CAIIP. ABTOMaTH3MpOBaHHOE MPOEKTUPOBAHHUE C MPUMEHEHHEM KOMITbIOTEPHBIX
monenen XTIL

IIpumenenne komnbroTepHblx Moxened XTIl mpu ympaBileHMM TEXHOJIOIMYECKUMU
npoueccamun — B ACVYTII. Kommnbiotrepnoe moxaenupoBanue XTIl B pexume peasbHOTO
BpeMeHu. CHCTeMbl MPSMOTo HUGPOBOro (KOMIBIOTEPHOIO) YIPAaBJIECHUS TEXHOJIOTHYECKUMHU
MPOIIECCAMMU. OcobenHocTH peanmnzanun KOMITBFOTEPHBIX MoJenen XTII B
AaBTOMATH3UPOBAHHBIX CHCTEMAax YIpaBieHHs TexHolorunueckumu npoueccamu (ACYTII).

4  O0beM y4ueOHOI TN CIUNITHHBI

B 3aueTHBIX B akanem.
Bunbt yueOHO paboThI e TUHHIIAX qacax
OO0mas TpyA0EMKOCTb JMCHHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
KonraktHas pa6ora (KP): 0,33 12,2
Jlexumm (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)




B 3aueTHbIx B actponom.
Bunbl yueOHOM paboThI e IMHHIAX qacax
OO0mas 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
CamocrositesbHas padora (CP) 2,56 69
Buja xoHTpoJsi: 3aueT/3K3aMeH 0,11 3a4eT ¢
OLICHKOM
(2,85)

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
Opranuyveckasi XuMHUsi ¥ MPoGJieMbI OXPaHbI OKpY:Kamouiei cpensi» (51.B.07)

1 Heap AUCHUIUIMHBI — IPUOOPETEHUE CTYIEHTAMH 3HAHUN O CTPOEHUHU OPTaHUYECKUX
COCJMHEHUH, OCHOBHBIX XUMMYECKMX CBOWCTBaX pa3JIMYHBIX KJIACCOB OPraHUYECKHUX
COCMHEHUH U METOAAX UX MOIYYEHUS, KaK IPOMBIIUICHHBIX, TaK ¥ Ja00paTOPHBIX.

2 B pe3yjbrare H3y4eHHs TUCHUILIUHBI CTYIEHT JH0JIKEeH:

Obaaoams crnegyromumu npodeccuonanbabiMu KommeTeHusMu (I1K):

- CIOCOOHOCTBIO OCYHIECTBIIATh TEXHOJOTHYECKHH TPOIECC B COOTBETCTBUU C
pEerJIaMeHTOM W HMCIOJIb30BaTh TEXHUUYECKHE CPEJCTBA I M3MEPEHHSI OCHOBHBIX MapamMeTpOB
TEXHOJIOTUYIECKOT0 MPOIecca, CBOUCTB ChIpbst U npoaykimu (ITK-1);

- TOTOBHOCTBIO HW3y4aTh HAyYHO-TEXHUYECKYI0 HWH(MOpMALMIO, aHAIM3HPOBATH
OTEYECTBEHHBIH U 3apyOCIKHBII OMBIT 110 TeMaTuke uccienoBanuii (ITK-13)

- CIOCOOHOCTBIO  IIJIAHUPOBATh  DKCIIEPUMEHTAIbHBIE  HCCIICOBAHUSA, IOJy4aTh,
00pabarbiBaTh ¥ aHATU3UPOBATh NOMy4deHHbIe pe3yiabrarhl (ITK-15).

3uams:

— TEOPETUYECKHE OCHOBBI CTPOECHHMS M CBOWCTB pPa3JIMYHBIX KIACCOB OPraHUYECKUX
COCIUHCHMUIA,

— CMOCOOBI TIONYyYEHUS! M XMMHYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB OpPraHMYECKHX
COCIUHCHMUIA,

— OCHOBHBIE MEXaHU3MBbI TPOTEKAHUS OPTaHUUECKUX PEaKIIN;

Ymemy:

— MPUMEHSATh TEOPETUUECKHUE 3HAHUS ISl CHHTE3a OPTraHNYeCKUX COSIMHEHUHN pa3IMuHbIX
KJIACCOB;

— aHAJIM3UPOBATH U MPEICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCTUHECHHUI;

— COCTaBJISITh CXEMbI CHHTE3a OPTAHMYECKUX COSUHEHUH, 3aJJaHHOTO CTPOEHNS;

Braoems:

— OCHOBaMH HOMEHKJIATyphI U KJIaCCH(PHUKAIIUU OPTaHUIECKUX COeTMHEHUN,

— OCHOBHBIMH T€OPETHYECKUMU TIPEACTABICHUSIMHU B OPTaHUYIECKON XHUMUH;

— HaBBIKAMH 0OOCHOBAHUS PallMOHABHBIX CIOCOOOB MOJIYUEHHUsI OPTAaHUYECKUX BEIIECTB.

3 Kpatkoe conep:kaHue TUCHUTITHHBI

["anioreHonpou3BOIHEIE. Knaccudukarus. Howmenkmarypa. Anxui- u
AUTWITAIOTeHUABL. apoMaTHaeckue  rajoreHuasl.  M3omepusi.  Homenkmarypa. CrmocoOsl
nonydeHus. [IpocTpaHcTBEHHOE U 3JEKTPOHHOE cTpoeHue. dusznueckue cpoiicTBa. Peaknuun
HYKJICOPMIHHOTO 3aMmelieHuss W oTiieruieHus. [lonarne HyKIeopMIbHOCTM W OCHOBHOCTH
peareHTOoB. AMOUICHTHBIE HYKJIEO(DUITbHBIE PEareHTHI.

Meramiopranudeckue  COeqUHEHUsA. Tumbl  CBS3éM B 3JIEMEHTOPraHUYECKHUX
coequHeHUsIX. CriocoObl TONyYeHUs ITUTHH- U MAarHUHOPTraHWYECKUX COeIuHEHUH. Peaxius
['punbsipa, Mexanusm. Peakiuu ¢ kapOOHUIBHBIMU COECIMHEHHUSIMH.

Cruptel. ®enonsl. [Ipocteie 3¢dupbl. DOmnokcucoeaUHEHUS. AJNbACTUIBI, KETOHBI.
KapOoHoBbIe KHUCIOTHI U MX MPOU3BOJHBIE. B KaxaoM Kiacce paccMaTpUBAIOTCS CIEAYIOLIUE




pa3zenbl: U30MepHs, HOMEHKJIATypa, (Qu3ndeckue W XHMHUYECKHE CBOWCTBA. MeXaHU3MBbI
peaKIui.

KapOoHoBBIe KHCIOTBI WM WX (YHKIMOHAIBHBIE IMPOHW3BOAHBIE. B KaxkaoMm Kiacce
paccMaTpUBAIOTCS CIEAYIOLIUE Pa3/iesibl: U30MEPHs, HOMEHKIIATypa, GU3NYECKUE U XUMHUECKHE
CBOWCTBA, CIOCOOBI TMONy4YeHUs. MexaHu3Mbl peakuuid. «3elEHble CHHTE3BI»-TIIPHUMEPHI
SKOJIOTUYHBIX CHUHTE30B.

Manonossiit 3¢up. Ilomydenue. Crpoenne, CH-KucnotHocTs. Peaknum koHAeHcaruu
MaJIOHOBOTO 3(Hpa U MAJIOHOBOM KHCIIOTHI C albJeruaaMu. AMHHOKHCIOTHL. JlukapOOHOBbIE
KHUCJIOTBHI.

A3oTcoaepkale COeIUHECHHUS. Hutpocoenunenuns. Amunbl. B Kaxxaom kiacce
paccMaTpUBAIOTCS CIEAYIOIINE Pa3/ieibl: H30MEPHsl, HOMEHKIATYpPa, GU3NYECKUE U XUMUYECKHE
CBOMCTBA, CITOCOOBI MOJy4YeHHSI. MeXaHU3MbI pEeaKIIHii.

A3a- 1 1Ma30CcoeIMHEHUS

[lonyyenue AMA30COENMHEHUI peakuued Jua30TUPOBAHUSA: YCJIOBUS IMPOBEACHUS
peakuuun u MexaHusM. Dusmyeckue cBoicTBa. XuMHUYecKune cBoWcTBa. llonmydenue u
IIPUMEHEHUE a30COECITUHEHUM.

4 O0beM yueOHOI TUCHHILIUHBI

B 3aueTHEBIX B akazem.
BI/II{I)I yqe6H01?1 paGOTI:I eIMHUIaX gyacax
Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 5,0 180
KonraktHas pa6ora (KP): 0,57 20,4
Jlexruu (JIek) 0,33 12
[Tpaktuueckue 3anstus (113) 0,22 8
CamocrositesibHas padora (CP) 4,19 151
Buja konTpoJIsi: 3aueT/3K3aMeH 0,24 IK3aMeH
(8,6)
B 3auerHbIX B actponom.
Bunasr yue6HOM paboThI e IMHHUIAX yacax
O0mas TpyA0EMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 5,0 135
KonTaktHas padora (KP): 0,57 15,3
Jlexmm (Jlek) 0,33 9
[Tpaktnyeckue 3anstus (I13) 0,22 6
CamocrositesibHas padora (CP) 4,19 113,25
Buja xonTpossi: 3aueT/3K3aMeH 0,24 IK3aMeH
(6,45)

AHHOTanuA padoyeil NMPOrpaMmbl AU CHUNINHBI
«JlaGopaTopHbIii MPaKTHKYM 10 opranuyeckoii xumum» (51.B.08)

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

2 B pe3yabrare u3ydYeHMs AMCUMINVIMHBI oOOy4yawuuiics MmO mnporpamme
0akajaBpHuaTa q0JIKEH:

Obnadams crnenyronumu podeccuoHaibHbIMUA KommeTeHusIMu (I1K):

- CIIOCOOHOCTBIO OCYHIECTBJISTH TEXHOJIOTMYECKUH TpoIecC B COOTBETCTBUU C
pEerJaMeHTOM M MCIOJIb30BaTh TEXHUYECKHE CPENICTBA NIl U3MEPEHHS OCHOBHBIX MapaMeTpPOB
TEXHOJOTUYECKOT0 TPOoLecca, CBOUCTB ChIpbs U npoaykimu ([1K-1);

- CHOCOOHOCTBIO CIEAUTh 3a BBINOJIHEHWEM TMpaBUI TEXHUKH OE30MacCHOCTH,
NPOM3BOJICTBEHHON CaHUTApUM, IMOKAapHOM OE€30MacHOCTH M HOPM OXpaHbl TpyAa Ha
npeanpustusx (ITK-6);

- TOTOBHOCTBIO H3y4aTh HAy4YHO-TEXHUYECKYI0 HMH(OpMaIuio, aHaIU3UpPOBATH
OTEYECTBEHHBIN M 3apyOEKHBIN OMBIT 10 TeMaTuke ucciaenoBanmii (ITK-13)




- CHOCOOHOCTBIO IIAHUPOBATh OKCIEPUMEHTAIBHBIC HCCIEAOBAHUSA, IOTYYaTh,
o0OpabaTbIBaTh U aHATHU3UPOBATH MoJydeHHbIe pe3ynbrathl (ITK-15).

3uams:

- TEXHHUKY 0€30MaCHOCTH B JIAOOPATOPUH OPraHUYECKOW XMMHUH;

- MPUHIUIBI 0€3011aCHOT0 00pAaIeHHUs ¢ OPraHUYECKUMHU COCTMHEHUSMU;

- METOBI M BUJIBI XpOMaTOrpaduu I ONPEICICHUS COCTaBa PEaKIIMOHHON CMecCH;

- TEOPETUYECKHE OCHOBBI CIIOCOOOB BBIICICHHS, OYHCTKH M WIACHTU(UKAINU
OpraHMYECKUX BEIIECTB;

- SKCIEPUMEHTAJIbHBIE ~ METOJbl  IPOBEACHUS  OPraHUYECKUX  pEeaklHii,
MIPOTEKAIOLIUX MO0 Pa3JINYHbIM MEXaHU3MaM;

- OCHOBHBIE O0IIME METOAMKH B3aUMHOH TpaHC(OPMALMU KIACCOB OPTaHUYECKUX
COCIMHECHU.

Ymemy:

- MPUMEHATh  TEOPETUYECKUE 3HAHMS U OKCIEPUMEHTAIbHBIE  METOJbI
WCCJICIOBAHMS OPraHUYECKOW XMMHH MIPH PEIIeHUH MPO(heCcCHOHANBHBIX 3a/a4;

- chopMymupoBath  mpodieMy W OOOCHOBaTh  BBIOOp  HPHOOPOB U
AKCIIEPUMEHTAIIHBIX METOJIOB MCCIICIOBAHUS, MIOCTABUTH IIEJIM U 33/1ayd U HAMETUTH MYyTH UX
JOCTH>KECHHS;

- CHUHTE3UPOBATh COETUHEHUS 110 PEJIOKEHHON METOUKE;

- IIPOBECTU BBIJEIIEHUE W OYHCTKY CHHTE3MpPOBAHHBIX BELIECTB Ha OCHOBE
TEOPETUYECKUX 3HAHUM [0 OPraHUYECKON XUMHUH;

- BBIOMpATh pAIlMOHATBHBIA CHOCOO BBIIEICHHUS W OYUCTKHM OPraHu4ecKoro
COCIMHEHUS;

- MIPEICTaBIATh JlaHHblE J1a0OpaTOPHOTO MCCIEIOBaHUS B BUAE TI'PAMOTHO
0(OPMIIEHHBIX METOJTUK;

- MPOBOJIUTH AHAIN3 M KPUTUYECKHU OLICHUBAThH MOJIYYEHHBIE SKCIEPUMEHTAIbHBIC
JlaHHbIE, 00001IaTh U Jie1aTh 000CHOBAHHBIE BBIBOJIbI HA 0a3e MPOBEAEHHBIX ONBITOB;

- BBIOpaTh coco0 UACHTU(DUKAIIMH OPTaHUYECKOTO COSTUHEHUSI.

Braoems:

- KOMILIEKCOM COBPEMEHHBIX SKCIIEPUMEHTABHBIX METOJOB OPTaHHMYECKOW XUMHUU
JUISI peIIeHNs] KOHKPETHBIX HCCIIeI0BAaTEIbCKUX 3a/1aY;

- AKCIEPUMEHTAIbHBIMUA METOAMH MPOBEICHUS OPTaHUYECKUX CUHTE30B.

- OCHOBHBIMH METOJIaMU UACHTU(PUKAIIMN OPTaHUIECKIX COeTMHEHUN

- nprueMaMu 00pabOTKU U BBIJICICHNUS CHHTE3UPOBAHHBIX BEIIECTB;

3HAHUSIMU  OCHOBHBIX 3aKOHOB  OpPraHMYeCKOM XUMHUU Uil COJep>KaTesIbHOM
WHTEPIPETAINH MOTy4YEeHHBIX SKCIIEPUMEHTAIBHBIX PE3yIbTATOB.

3 Kpatkoe coaep:kaHue TUCHUTLITUHBI

be3omnacHeie mpreMsl U paBuia paboThl B 1a00paTOpUN OPraHUYECKON XUMUH.

OO6mmue MeTo bl paboTHI B JIabopaTopuu oprannyeckoit xumuu. [locyna, Haubosnee yacto
npuMmensiemas B Jjaboparopun. HarpeBanue. Oxnaxnenue. [lepememmBanue. MeTomsl
UACHTU(DUKAIIMN ¥ OYNCTKU OPTaHMYECKUX BemiecTB. MaeHTH(UKaIMs OpraHnuYecKUX BEIIeCTB
MOCPEACTBOM  paznuyHblXx BHIOB xpomartorpadpuu (TCX, xpomatorpaduss Ha Oywmare,
noHoobMenHass xpomarorpadus, BDIXKX), temmepaTypsl IuiaBieHUs U pedpaKTOMETPUU.
MeTopl CrieKTpaabHON HACHTH(PUKAIINA OPTAHNYECKUX COSTUHEHUH.

lemn u 3agauM SKCIEpPUMEHTAa B OPraHMYECKOM CHHTE3€. TeopeTHYecKue OCHOBBI
nmporecca. Breibop ycnoBuit peaknuu. Pacuer cuHTe3a. OOmme mpaBuia MOATOTOBKH U
npoBeeHus cuHTe3a. TexHuka O6e3onmacHocTH. [Ipubop s mpoBeaenust cunresa. [IpoBenenue
onbiTa. KOHTpOb 3a X0IOM peakuuu. Beiaenenue, oyncTtka W aHanu3 npoaykTa. CHHTE3bI
BEILECTB PA3IMYHBIX KJIACCOB OpraHU4eckux coeauHeHui. [IpoBeneHue skcriepuMEHTaTIbHBIX
METO/I0B MCCIIEJOBAHUS PEAKIIMil.

[IpoBenenue peakuuii, TPOTEKAIOIIUX IO MEXAaHU3MaM:



- HyKJICO(DUIILHOTO 3aMEIICHHSI — CHHTE3 TaJIOr €HAJIKAHOB,;

- HYKJICO(DHUIBHOTO MPUCOEINHEHUSI — CHUHTE3 CIIOXKHBIX 3(UpOB KapOOHOBBIX KHUCIOT,
aMHJIOB KapOOHOBBIX KHCIIOT, a30TCOICPIKAIINX aJIbJICTH/I0B U KETOHOB;

- DJIEKTPOPUIBHOTO 3aMEIICHUs B apOMaTHYeCKOM pALy — pEeakluuud HHUTPOBAHMUS,
OpoMupoBaHus, CyIb(OUPOBAHHS;

- peakuil 1Ma30TUPOBAHUS U a30COUYECTAHNUS;

- peakiuil OkHCIeHHUs (CHHTE3 areTroHa, 1,4-06H30XWHOHA, OCH30MHON KHUCIIOTBI) H
BOCCTAHOBJICHHSI.

4 O0beM y4eOHON JUCHHILINHBI

B 3aueTHbBIX B akanem.
BI/II[BI y‘-IC6HOI>i pa6OTH €IUHHUIaX gyacax
OO0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IIAHY 2,0 72
KonraktHas pa6ora (KP): 0,45 16,2
Jlexumn (Jlek) - -
Jlaboparopusbie 3austus (J1ab) 0,45 16
CamocrositesibHas padora (CP) 1,44 52
Bujx KOHTpoJIsI: 3a4eT/IK3aMeH 0,11 3auver (3,8)
B 3auerHbIx B actponom.
BI/IIH)I y‘IG6H01>i pa6OTI)I €IUHHUIaX yacax
O0mas TpPyA0EMKOCTb JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 2,0 54
KonrakTHas pa6ora (KP): 0,45 12,15
Jlexumn (Jlek) - -
JlaboparopHsie 3ansTus (J1a0) 0,45 12
CamocrositenbHas padora (CP) 1,44 39
Bu1 KOHTpoJIsI: 3a4eT/IK3aMeH 0,11 3auver (2,85)

AHHOTanus padoyeil NporpaMMbpl AU CHHUIIIMHBI
«J/IabopaTopHbie padoThI 0 (PU3MYECKON XMMHHU NPOLECCOB € HCMOIb30BAHUEM
npupoaHbix pecypcon» (b1.B.09)

1 Heap AUCHMIIMHBI — O3HAKOMUTh M PACKPHITH BO3MOXXHOCTH OCHOBHBIX 0a30BBIX
HKCIEPUMEHTAJIbHBIX METOJ0B (PU3NYECKOW XUMHH, HAYYHUTh CTYyJEHTa BUIETb 0O0JIaCTH U
Ipelenbl IPUMEHEHUS 3TUX METOJOB HCCIIENO0BaHUS, YETKO NMOHMMATh MX NPHUHLIUNUAIBHBIE
BO3MOXXHOCTH M OTpPaHUYEHUS IIPU PEIIEHNN KOHKPETHBIX SKCIIEPUMEHTAIIBHBIX 3a7ay.

3agaun U3y4eHHUs TUCHUIUIMHBI CBOAATCSA K (DOPMUPOBAHHIO Y CTYAEHTA TBOPUYECKOTO
MOJIX0Jla K Pa3BUTHUIO HABBIKOB (PM3HUKO-XMMHUYECKOTO HMCCIIEOBAHUS, IPaMOTHON MOCTAaHOBKE
71a00paTOPHOTO MCCIENOBaHUS U HAXOXKJEHHUIO MyTei ero peaqu3aliy, aHalin3a U 0000meHus
MOJIy4YE€HHBIX IKCIIEPUMEHTAIbHBIX PE3YJIbTAaTOB.

2 B pe3yabtare u3y4YeHus: JUCHUILIMHBI O0y4YalOUIWICA MO NporpamMmme
0akajlaBpUaTa J10JIKeH:

Ob6nanath caeyrOIMUMH KOMIIETeHIUAMU:

- CIIOCOOHOCTBIO HCIOJB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI IS
MOHUMAaHHSI OKpYIXKaromero Mupa u sisneruit mpupo;st (OI1K-3);

- CMOCOOHOCTBIO OCYILIECTBIISATh TEXHOJOTMUYECKUII TPOLECC B COOTBETCTBUH C
pPErIaMEHTOM M HCIOJIb30BaTh TEXHUYECKHE CPENCTBA JJISl U3MEPEHUs OCHOBHBIX I1apaMETPOB
TEXHOJIOTHYECKOTO MPOIecca, CBOMCTB ChIphbs U npoaykiuu (ITK-1);

- CIOCOOHOCTBIO IIPUMEHSITh COBPEMEHHBIE METO/IbI UCCIIEJOBAHMSI
TEXHOJOTMYECKHUX IPOLECCOB M MPUPOIHBIX CPEll, MCIOJIb30BaTh KOMIIBIOTEPHBIE CPEICTBA B
HayJYHO-HCCiIeqoBareNbekoi padote (ITK-14);

- CMOCOOHOCTBIO IUIAHUPOBATh SKCIIEPUMEHTAIBHBIC HWCCIEAOBAHMS, I0JIy4aTh,




00pabaThIBaTh U aHATM3UPOBATH MONTy4eHHBIE pe3yinbraThl ([1K-15).

3nams.

- IPUHIUIIBI paOOTHI M CXEMbI HCIIOJIb3YEMbIX U3MEPUTENBHBIX YCTaHOBOK;

- BO3MOXHOCTM METOJOB CHEKTPOXMMHUM JJIsi IPOBEACHUS KAueCTBEHHOIO U
KOJIMYECTBEHHOTO aHallM3a XMMHUYECKUX CHCTEM, ONPEAENICHUS TEPMOJUHAMHYECKUX CBOMCTB
XMMHUYECKHX BEILECTB;

- KOHAYKTOMETPUYECKMH U  IOTCHIMOMETPUYECKUH  METOABl  HAaXOXKICHMS
TEPMOJIMHAMMUYECKUX  XapaKTEePUCTHK AJIEKTPOJIMTOB (akTUBHOCTEH M K03(dduuueHTron
AKTUBHOCTH, KOHCTaHTbI AUCCOLMALIMH, TEPMOAMHAMUYECKUX XapPAKTEPUCTUK PEAKIINN);

- (PM3UKO-XUMHUYECKUE METObl MUCCIIEOBAHUS U aHaIu3a (Pa30BbIX PaBHOBECUI B OJIHO-
¥ MHOTOKOMITOHEHTHBIX CUCTEMaX, IyTH MOCTPOCHUS (Ha30BBIX AHATPAMM COCTOSHHS,

- HKCIEPUMEHTAIbHbIE METOJAbl U3YYEHUS KUHETUKH XHMHYECKUX PEAKLMH, CIIOCOObI
OIpezieNIEeHUs] KOHCTAaHT CKOPOCTEH U MOpsiiKa XUMHUUECKUX PEAKIIUIL;

- KaJJOpUMETPUUECKUE METOJbl ONpEAENCHHs TEIUIOEMKOCTH, TEIUIOBBIX 3G (EKTOB U
JPYTUX TEPMOXUMUYECKUX CBOMCTB U3y4aeMbIX OOBEKTOB.

Ymemn:

- [PUMEHATh TEOPETUYECKUE 3HAHUS U IKCHEPHUMEHTAIbHbIE METO/bl MCCIIEI0BaHUS
(bu3nUecKoil XMMHUK IIpU pelIeHuH Npo(ecCHOHANBHBIX 3a/1a4;

- copmynupoBaTh MpodIeMy KU OOOCHOBAaTh BBIOOP HSKCIIEPHUMEHTAIBHOTO METO/a
UCCJIEI0BaHMsI, IOCTABUTh LIEJIN U 3314l U HAMETHUTb IIyTH UX JTOCTUKECHHUS;

- MPOBECTH MAaTeMaTUYECKyl0 OO0pa0OTKY OSKCIIEPHUMEHTAIBHBIX JaHHBIX Ha 0a3e
TEOPETUYECKUX 3HAHUN 10 PU3NUECKON XUMUH;

- TIPEICTaBIIATH JaHHBIC JTa0OPAaTOPHOTO HMCCIENOBAaHUS B rpaduveckoil ¢popme u Ha
OCHOBE IMOJYYEHHBIX 3aBHCHUMOCTEH ONpEAEsATh COOTBETCTBYIOLIUE TEPMOJMHAMHUYECKHE U
KMHETUYECKUE XapaKTEePUCTUKN XUMHUECKON CUCTEMbI U XMMHUECKOI'0 IIpoliecca;

- IpPOBOAMTH AHAIM3 M KPUTUYECKH OLIEHMBATh IOJY4YEHHBIE JKCIEPUMEHTAIbHBIE
JaHHbIE, 000011aTh U Jie1aTh 000CHOBAaHHBIE BHIBO/IBI Ha 0a3e MPOBEAEHHBIX OIBITOB.

Braoemy:

- KOMIIJIEKCOM COBPEMEHHBIX 3KCIEPUMEHTAIBHBIX METOJ0B (M3UYECKON XUMHUU IS
peILIEeHNs] KOHKPETHBIX HCCIIEI0BATENIBCKUX 33/1a4;

- DKCIEPUMEHTAIbHBIMU METOAAMHU MCCIIEOBAHMS COCTOSTHUSI XUMUYECKOT'O PaBHOBECUS
Y KNHETUKU XUMHYECKOTO IpolIiecca.

- npueMaMu OOpaOOTKM TIOJYYEHHBIX OIBITHBIX JIAaHHBIX JUIS BBISBICHUS U
YCTAQHOBJICHHSI B3aMMOCBS3€H MeXIy TEpMOJMHAMMUYECKUMHM CBOMCTBaMH M (U3NYECKUMU
napaMeTpamH Mpoliecca;

- 3HaHUSIMM OCHOBHBIX 3aKOHOB (M3MUYECKOW XHMMHUHU JJs  COJAEp)KaTeNbHOU
MHTEPIIPETALNU MTOJTYYEHHBIX IKCIIEPUMEHTAIbHBIX PE3YJIbTaTOB.

3 Kparkoe coaep:kanue IUCHUIIUHBI

[IpumeHeHne MeTOAOB (U3UKO-XMMHUYECKOTO HCCIEIOBaHUS U  OIpeAeTeHUs
TEPMOJMHAMHYECKUX U KHHETHUECKHUX XapaKTEPUCTUK XUMUUECKUX CHCTEM.

Cnexmpoxumuueckue memooOsl uccieoosanusi. KadecTBEHHBIN aHalIW3 BEIIECTBA
(ompezneneHne MEXbIIEPHBIX PACCTOSHUM, MOMEHTOB HHepHHMHM Mojekyn). Ormnpenenenue
KOJIMYECTBEHHBIX XapaKTEpPUCTUK (CTENEHH JUCCOLMALMM W KOHCTaHTHl JAMCCOLUAINU
AJIEKTPOJINTOB, TEMJIOEMKOCTH BEILIECTBA).

Onexmpoxumuieckue memoovl uccredosanus. Konoykmomempus. OnpeneneHue
KOHCTaHTBl JIUCCOLMAIMU CIA00ro 3JIEKTPOJMTA, CTENEeHHW AUCCOLMAINM, DICKTPUUYECKOH
IPOBOAMMOCTH  TNpU  OECKOHEYHOM  pa30aBl€HUH  KOHAYKTOMETPUYECKUM  METOJIOM.
Tlomenyuomempus. OnpeneneHue TEPMOAMHAMUUYECKUX XapaKTEPUCTUK XMMUYECKOW peakluu

(AH®, AG®, A,S°), TemneparypHoro koddduiuenta DJC (dEO/dT ), cranmaptHoui DJIC

(E®), uzydenue BIUSHUA JOOABOK Ha MIOTEHIIMAI DIIEKTPO/IA.
Daszoeoe pasHogecue 8 OOHOKOMNOHEHMHBIX cucmemax. PU3UKO-XUMUYEeCKUll AHAIU3.
N3ydeHune 3aBUCUMOCTH CBOWMCTB CUCTEMBI OT €€ coctaBa. KpuBbie oxnaxaenus. OnpeneneHue



cocTaBa ?BTEKTUYECKOW cMecu. [locTpoenue auarpaMM KHUNEHUS M JMarpamM IUIaBKOCTH IS
OuHapHbIX cucteM. OrpaHU4YeHHAs PaCTBOPUMOCTD B TPEXKOMIIOHEHTHBIX CHCTEMAaX.

Xumuueckoe pasnosecue. OmnpenelieHne KOHCTAHThl XHMHUYECKOTO pPABHOBECUS M
TEIUIOBOTO 3P eKTa XUMUYECKON peakiuu Ha MPUMepPe PEeaKINil pa3IoKeHusl.

Tepmoxumus. Kanopumempus. Omnpenenenue TEIIOEMKOCTH BEIIECTB
KaJIOPUMETPUUYECKUM METOIIOM.

4 O0beM yueOHOH THCHHMILINHBI

B 3aueTHBIX B akanem.
BI/II[BI y‘-IC6HOI>i pa6OTH eIUHHUIaX gyacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 3,0 108
KonraktHas pa6ora (KP): 0,23 8,2
Jlabopatopusie 3ausTus (J1ad) 0,22 8
CamocrositesbHasi padora (CP) 2,66 96
Bujx KOHTpoJIsI: 3a4eT/IK3aMeH 0,11 3auver (3,8)
B 3aueTHbBIX B actponom.
Bunsr yue6HOM paboThI eIMHHIAX yacax
OO0mas TpyA0eMKOCTh JUCIHUIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 81
KonTaktHas padora (KP): 0,23 6,15
Jlaboparopusbie 3austus (J1ab) 0,22 6
CamocrositesbHas padora (CP) 2,66 72
Buj koHTpOJIS: 3a4eT/IK3aMeH 0,11 3auer (2,85)

AHHOTauMs padoyeii MPporpaMMsbl JTUCIUTLIMHBI
«JIabopaTopHbIil NPAKTHKYM I10 MPOLECCAM H ANNAapPaTaM XUHMHYECKOH TeXHOJIOTMH»
(b1.B.10)

1 Heab IMCHMIUIMHBI - 3aKpelUieHHE 3HAHWM, IOJyYEHHBIX IpPU H3YyYEHHUH
mucuuumHel - «[Ipomecchl W ammapaTthl  XMMHYECKOH TEXHOJOTMH» B 00JacTH OCHOB
THJIPABINYECKUX, TEIMJIOOOMEHHBIX M MAacCOOOMEHHBIX MpPOIECCOB, YTO HEOOXOIUMO MpHU
MOJrOTOBKE OakajaaBpoB MO JAHHOMY HAalpaBiIeHUIO I HAyYHO-MCCIEI0BAaTENbCKOW U
IPOEKTHO-TEXHOJIOTNYECKOH 1€ TeIbHOCTH.

2 B pesyabTrare u3yyeHHsi AMCUUILUIMHBI oO0ydawmmiicas Mo mnporpamMmme
0akajaBpuaTa J0JI/KEeH:

Obnadams cnenyromumu — obmenpodeccuonanbubiMu - komneteHmusmMu  (OIIK) u
npodeccuonansubivu (I1K) komMneTeHIUsIMHU:

- CIIOCOOHOCTBIO HCIOJb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX NUCUUIUIMH B
npoecCHOHANBHOM  EATEIbHOCTH, MPUMEHSITh METOJAbl MaTeMaTHYecKoro aHajiuza |
MOJIETTMPOBAHHS, TEOPETUIECKOTO M AKCIepuMeHTanbHoro uccnenoBanus (OIIK — 2);

- CITIOCOOHOCTHIO HCTIOJIB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JIJIs1 TOHUMaHUs
OKpy»Xaromiero mupa u sinennit npuposl (OIIK — 3);

- CHOCOOHOCTBIO TIJIAHUPOBATh OSKCIIEPUMEHTAIbHBIE HCCIEAOBAaHUSA, IOIYy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MoTydeHHbIe pe3ynbrarhl (I1K -15).

3namo:

- 3aKOHBI IEPEHOCA UMITYJIbCA, TETIOTHI U MacChl,

- OCHOBHBIC YpaBHEHHS TPUKJIAIHOW THAPABIUKA W 3aKOHOMEPHOCTH TIEpEeMEUICHUS
JKUJKOCTEH;

- OCHOBHBIE 3aKOHOMEPHOCTHU IPOLIECCOB OCAXICHMSI, QUIBTPOBAHUSA M TEUEHHs depe3
3€pHUCTBIE CIIOH;

- (PU3HYECKYIO CYIIIHOCTb MIPOLIECCOB TEIIO- U MaCCOOOMEHA; OCHOBHBIE KHHETUYECKHE

3aKOHOMEPHOCTU MacCONEPEeHOca sl CUCTEM Ta3(Tap)-KUJKOCTh;




- TUTOBBIE MTPOLECCHl XUMUIECKOW TEXHOJIOTUH, COOTBETCTBYIOIINE AIMapaThl U METOIBI
UX pacyera.

Ymems:

- ONIPE/ICIIATh XapaKTep ABMKCHUS KUIKOCTSH U ra3oB;

- HCIOJb30BaTh OCHOBHBIE KHHETHYECKHUE 3aKOHOMEPHOCTH TEIUIO- U MaccollepeHoca
MIPU aHAJIM3€ TEIUIOBBIX M MACCOOOMEHHBIX MPOIIECCOB;

- COCTaBIISATh MaTepUaTbHBIC U TEILIOBBIC OAAHCHI AJIsI CUCTEM ra3(map)-KHUIKOCTh;

- pacCUYMTBIBATh MapaMeTpbl HACOCHOTO, TEIJIO- U MacCOOOMEHHOTO 000pYAOBAHUS;

- COCTaBIISATh TEXHOJIOTHYECKHUE CXEMBI 1 H300pakaTh HAa HUX OCHOBHBIC allliaparthl;

- QHAIM3UPOBATH DKCIIEPUMEHTAJIBLHO TIOJYYCHHBIC W TEOPETHYECKH pPACCUMTAHHBIC
MoKa3arenu paboThl anmapaToB.

Brnaoemy.:

- METOJIOJIOTHEH pacueTa TUAPOMEXaHUISCKUX, TETUIOBBIX M MAaCCOOOMEHHBIX MPOIIECCOB.

- METOJIaMH COCTaBJIEHUS TEXHOIOTMYECKUX CXEM.

3 Kparkoe cogep:xxanne 1ucuMNJIMHBI

Haumenosanue nabopamopnvix pabom.:

1. OmnpeneneHne peKUMOB TEUEHUS KUJIKOCTEH.

2. N3yuenue npo¢uiis ckopocTeil NOTOKa B TpyOOIpoBO/E.

3. 'mapaBnuueckoe CONMpOTHBIEHHE B T pyOompoBogax (METAJUIMYECKOM H
CTEKJIIHHOM) M 3JIEMEHTaxX TPyOOI pOBOJHOM apMaTyphl.

4. OmnpeneneHne  THAPABIMYECKOTO  CONPOTUBIICHUS  MPSIMOTO  y4yacTKa
TpyOOIIpOBOA.

S. OmnpeneneHne TUAPABINIECKOTO COMPOTUBICHUS B DJIEMEHTaX TPyOOIPOBOIHOM
apMarypsl (quadparma, IpocceabHbIA BEHTHIID).

6. Omnpenenenne THAPOJUHAMUYECKOTO CONPOTUBIICHUS CYXOW CHTYATOH TapeiKu
KOJIOHHOTO arlnapara.

7. Omnpenenenne THIPABINIECKOTO CONPOTHBIICHHS OPOIIAEMON CUTYATON TapEesKH
KOJIOHHOTO arlnapara.

8. W3mepeHne THIPaBIUYECKOTO COMPOTHBICHUS TPYOHOTO ¥ MEXTPYOHOTO
IPOCTPaHCTBA TEMJI000MEHHOT0 arnmapara.

9. KambGpoBka pacxomomMepa BECOBBIM METOIOM.

10.  M3yueHue XapaKTEpUCTHUK LIEHTPOOEKHBIX HACOCOB.

11.  Omnpenenenue koa¢dunreHTa TeIuIonepe1auu B JBYXTPYOHBIX
TEII000OMEHHUKAX.

12.  Temnnomepemaya B METAJUIMYECKOM M CTEKISTHHOM  KOXXYXOTPYOHBIX
TEMI000MEHHUKAX.

13.  VHTEHCHBHOCTH TEIUIONEpPEIadyH B TUTACTHHYATOM TETUIOOOMEHHHKE.

14.  H3yuenue mporecca HECTAIMOHAPHOTO TEIUNIOOOMEHA B ammapare ¢ MELIaKoH U
MOTPY>KHBIM 3MEEBHUKOM.

15.  Onpenenenue k03(pPUIMEHTOB MaccCOOTIAauM B Ta30BOW (aze MpU HCHApEHUH

JKAJIKOCTH B BO3AYIIHBIA TOTOK WM NPU KOHJACHCAlMM Tapa Ha IUIEHKE UJKOCTH B
HacaJI0OYHOU KOJIOHHE.

16.  Omnpenenenne kK03()(PUIMEHTOB MaccoOTIauM B KUAKOW (a3e Mpu IecopOIuu
JMOKCHUJIA yTIIepoia U3 BOJIbI B IUIEHOYHOW KOJIOHHE.

4 O0bem yueOHO# AUCUMIIIIMHBI

B 3aueTHbIX B akanmem.
Bunst yae6Hoi paboTh eAMHUIIAX yacax

O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIaHY 2,0 72
KonTaktHas padora (KP): 0,23 8,2
Jlexmn (Jlek) - -
JlabopatopHsie 3ausTus (J1ao) 0,22 8




CamocrositesibHas padora (CP) 1,66 60

Buj KoHTpoJIsI: 3a4eT/IK3aMeH 0,11 3auver (3,8)

B 3auernsix | B acrponowm.
Bunsr yaeOHoI paboTh eMHUIIAX yacax

O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 2,0 54
KonraktHas pa6ora (KP): 0,23 6,15
Jlexuu (JIek) - -
Jlabopatopusie 3ausTus (J1ao) 0,22 6
CamocrositesibHas padora (CP) 1,66 45

Buja koHTpOJISi: 3aUeT/IK3aMeH 0,11 3aver (2,85)

AHHOTaNUs padoyeil NPOrpaMMbl AUCHUNIIHHBI
«IIpoeKkTHpOBaHHE MPOLECCOB U ANMNAPATOB XUMHYeCKoi TexHoaorun » (b1.B.11)
1 Ilesb AMCUMILIUHBI - CYIIECTBEHHO PACIIMPUTh, CHCTEMAaTH3UPOBATh U UCIIOJIH30BATh
HAa TpPAaKTUKE 3HAHUNW OCHOB THUIPABIMYECKUX, TEIUIOBBIX M MacCOOOMEHHBIX IPOIIECCOB

XUMHYECKONM  TEXHOJOTMH,  IO3BOJISIOIIMX  BBIIYCKHMKAaM  OCYUIECTBJIATH  HAy4yHO-
UCCIIEI0BATEIbCKYIO U MPAKTUUECKYIO paboTy Ha MPeIIpUsTHIX.
2 B pe3yabTare wu3ydeHMs JUCHUILVIMHBI OOydYaloluiicd MO Mporpamme

0akaJjlaBpuaTa J10JI7KeH
Obaadams clienyrmUMA TTPO(HEeCCUOHATEHBIMUA KOMIICTCHITHSIMH

- CIIOCOOHOCTBIO y4acCTBOBaThb B COBEPLICHCTBOBAHMM TEXHOJIOIMYECKHX IPOLECCOB C
MO3HIIMN DHEPro- U pecypcocOepekeHrsl, MUHIMH3AIUN BO3ICHCTBHS HAa OKPYXKAIOIIYIO CpEay
(TK-2);

- TOTOBHOCTHIO OOOCHOBBIBaTh KOHKPETHBIE TEXHHYECKHE PEIICHHs TPH pPa3padboTKe
TEXHOJIOTHYECKUX MPOIIECCOB; BHIOMPATh TEXHUUECKHE CPEACTBA M TEXHOJIOTUH, HAallpaBIeHHbIE
Ha MUHMMU3AIIMIO aHTPOIIOTEHHOTO BO3CHCTBHUS Ha OKpyxkatorryto cpeny (I1K-5).

- CIIOCOOHOCTBIO IUIAHMPOBATH JKCIEPUMEHTAJbHbIE HCCIEIOBAHUSA, MOJIYyYarTh,
00pabaThIBaTh U aHATU3UPOBATH MONy4deHHBIE pe3ynbraThl (I[TK-15).

3namo:

- METOBI pacyeTa TeIuIo- U MacCOOOMEHHBIX aIapaTos.;

- OCHOBHBIE NPUHIIMITBI OPraHU3aLMHU ITPOLIECCOB XUMUYECKOI TEXHOJIOTUH;

- TUTIOBBIE TIPOIIECCHI XUMUYECKON TEXHOJIOTHH, COOTBETCTBYIOIINE AIIapaTbl U METObI
UX pacyera;

- METOIbl COCTABIICHUS TEXHOJIOTUIECKUX CXEM C HAHECEHHEM BCEX arIaparoB.

Ymemo:

- COCTaBJIATh MaTepPHAIbHBIC M TETUIOBBIC OATAHCHI JJISI CUCTEM Ta3-)KUIKOCTB;

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

- MO0UPATh CTAHIAPTHOE 0OOPYIOBAHKE, UCTIOIB3YEMOE B XHMHUYECKOM
IPOMBIIIJICHHOCTH.

Bmanets:

- METOZ0JIOTHEN pacueTa OCHOBHBIX IMapaMeTPOB THAPOMEXaHUUYECKHUX, TETUIOBBIX U
MacCOOOMEHHBIX MPOLIECCOB;

- OCHOBaMHM MPAaBUJIBLHOTO 10100pa TEII0 U MaCCOOOMEHHOT0 000pyI0BaHMS;

- METOZaMHU COCTABJICHUS TEXHOJIOTUIECKUX CXEM U TPaQHIECKOT0 N300paKEHHS
OCHOBHOT'O 000PY/I0BaHMS.

3 Kparkoe cogep:xanue 1ucuMIIUHbI

Beenenne. Onucanue NpUHIMIHAIBHONW CXEMbl PEKTU()UKAIMOHHONW YCTaHOBKH
HenpepbIBHOTO AeicTBHsL. CpaBHEHHE U 001aCTH IPUMEHEHUS HACaI0UHBIX M TapeIbuaThIX
KoJIoHH. [locTpoeHre paBHOBECHOI JIMHUU Ha OCHOBE MOJYYCHHBIX HHINBUAYAIBHBIX 3a/1aHUM.

Monyns 1. Pacuer pexTuukamoHHON KOJOHHBI.




Pacuer HacamouHoil U TapenbyaTodl PEKTH(PUKALMOHHOM KOJIOHH HEMpPEPBIBHOTO
neiictBusi. MaTtepuaibHblid 0anaHCc KOJOHHBI. PacueT MMHMManbHOroO M paboyero (pierMoBoro
gyucna. lloctpoenue paboumx swmHUA. Pacder CKOpOCTM TapoB W JAWaMeTpa KOJIOHHBL
Omnpenenenue BBICOTHI ammapara. PacueT TruapaBIU4YecKOro COMPOTHUBICHUS KOJOHHBL
CpaBHeHHME NaHHBIX pacyeTa HAcaJ0YHOM M Tapenbuarod KOoJoHH. COIOCTaBiICHUE JIAHHBIX,
MOJIyYEHHBIX IO TPOrpaMMaM KOMIIBIOTEPHBIX U PYUYHBIX pacueToB. BeiOOp KOJIOHHHBI.

Monyns 2. Pacuer u BEIOOD TETIIO0OMEHHUKOB.

Pacuer u BbIOOp TEm1000MEHHUKOB (MCHapuTeNis, KOHACHCATOpa, OJ0rpeBaTers,
XOJIOIMIPHUKOB TUCTUILISATA M KyOOBOTO OCTaTKa) 1o oomiei cxeme. ComocTaBieHHE JaHHbBIX,
MOJIyYEHHBIX IO MPOrpaMMaM KOMIBIOTEPHBIX U PYUYHBIX pacueToB. [ uapaBIndeckuii pacuer.
Br160p onTUMaNbHOTO BapHaHTa TETNIOOOMEHHUKA.

Monynb 3. ['uapoIuHaAMUYECKUE PACUETHI.

Pacuer ruapaBandeckoro ConpoTuBIieHUs TPyOOTIpOBOIOB. Pacuer onTuMaibHBIX
TUaMeTpoB TpyOompoBoa0B. PacueT u moadop HacocoB.

Monyis 4. I'padpuueckoe odopmieHHe.

TexHonornueckas cxema. Pektudukanontas KOJIOHHA OMPeIeJICHHOTO TUIIA C
M300pakKeHHUEM JIeTallell KOHTAKTHBIX 3JIEMEHTOB, PACCUMTAHHBIX B MOAYJIE 1.

Oob111ee KoIMYeCTBO MOTyIeH - 4.

4 O0beM yueOHOI 1 CHUITHHBI
B 3aueTHBIX B akagewm.
Bunet yueGHoii paboThl eIMHHIAX qacax
O0mas Tpy10eMKOCTb JMCUUILIHHBI N0 Y4e0HOMY IIAHY 2,0 72
KonraktHas pa6ora (KP): 0,12 4.2
Jlexumn (Jlek) -
[Tpaktnueckue 3anstus (I13) 0,11 4
CamocrositesibHas padora (CP) 1,77 64
Buja uToroBoro KOHTpOJIsi: 3a4eT/IK3aMeH 0,11 3a4er ¢
onenkoii(3,8)
B 3auernsix | B actponoM.
Bunsr yaeGHoi paboTh e IMHHUIAX yacax
OO0mas TpyA0eMKOCTh JMCHMILJIMHBI 110 Y4eOHOMY IIaHy 2,0 94
KonTaktHas padora (KP): 0,12 3,15
Jlexiuu (Jlek) -
[Tpaktnyeckue 3anstus (I13) 0,11 3
CamocrositesibHas padora (CP) 1,77 48
Buja koHTposi: 3aueT/3K3aMeH 0,11 3a4eT ¢
onenkoii (2,85)

AHHOTanugA padoyeil NPOrpaMmbl JUCUUIIJIMHBI
«JIEKTPOTeXHHKA M NPOMBbILJICHHAA YJIeKTpoHnka» (b1.B.12)

1 Hear aucuMmiIvMHbl - GOpPMHpPOBAHHE Y OOYYAIOMIUXCA KOMIIETSHITUH,
00ecrevYnBaOIINX TEOPETUYECKYI0 M MPAKTHYECKYIO MOATOTOBKY BBIMYCKHUKA, YMEIOIIETO
BBIOMPATh M DKCITyaTUPOBAThH AJIEKTPOTEXHUUYECKHUE W JIEKTPOHHBIE YCTPOUCTBA, BIAACIOIIETO
HaBbIKAMU UCTIONIB30BAHUSI ~ COBPEMEHHBIX  WH(OPMALMOHHBIX  TEXHOJOTHH  JyIs
ABTOMAaTU3UPOBAHHOIO MOJEIMPOBAHUS U PACUETA IJEKTPUUECKUX U IICKTPOHHBIX LIETIEH.

2 B pe3yabTare wu3ydeHusi AUCHUIIMHBI O0y4alOIIMiici MO Nporpamme
0akaJjlaBpUaTa J10JI7KeH:

Obaadoams CIeAYIOMUMA KOMIICTCHIIUSMU




- CcHnocoOHOCTh pelIaTh CTAaHAAPTHBIC 3aJadyd MPO(PECCHOHATBHON NEATETLHOCTH Ha
OCHOBE MH(OPMAITMOHHOW U OMOIMOTrpaPUIECKO KyIbTYphl C TPUMEHEHUEM MH(GOPMAITHOHHO-
KOMMYHHKAITIOHHBIX TEXHOJOTMA M C Yy4€TOM OCHOBHBIX TpeOoBaHWN WH(HOPMAIMOHHON
6e3omacuoctu (OITK-1);

- cnocoOHOCTh HMCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IHCLUUIUIMH B
npoecCHOHANBHOM  AEATEeIbHOCTH, MPUMEHSITh METOJbl MaTeMaTUYecKOoro aHajiu3a |
MOJICTTMPOBAHHMSI, TEOPETUICCKOTO U IKCIIeprUMeHTanbHOro uccienosanus (OI1K-2).

- TOTOBHOCTBIO OCBaMBaTh M IKCILTyaTUPOBAaTh HOBOE OOOpyJIOBaHHE, TPUHUMATH
y4acTHe B HAIQXHBAHUU, TEXHUUECKUX OCMOTpAX, TEKYIIMX PEMOHTAaX, IPOBEPKE TEXHUIECKOTO
COCTOSIHHSI 000pymoBaHus U porpammHubix cpeacts (ITK-7).

3nams:

- OCHOBHBIE TOHSATHS, ONPEICICHHS] U 3aKOHBI DJIEKTPUUECKUX IIeTIei;

- METOABl MOJACTHPOBAHMA, aHAJM3a U Pacyéra Iernell MOCTOSHHOIO M IMEePEeMEHHOTO
TOKOB, METO/IOJIOTHIO DJIEKTPOTEXHUUECKUX U3MEPEHUI;

- YCTPOHCTBO ¥ MPHUHOUIBI PaOOTHI  ANEKTPOTEXHUYECKOTO U  DIIEKTPOHHOTO
o0opynoBaHus, TpaHC(HOPMATOPOB, MEKTPHUUECKUX MAIIUH, HCTOYHUKOB MUTAHUS.

Ymemo:

- TPUMEHITh TEXHOJOTHMH  MOJEIMPOBAHUS, aHaiu3a, pacuéra M OKCIUTyaTalluu
AIIEKTPUUYECKUX CETEH, MPOMBIIICHHOTO 3JIEKTPOOOOPYAOBAHUS U AIIEKTPOHHBIX TPUOOPOB;

- BBIOMpATh DJIEKTPOTEXHHYECKOE U IJIEKTPOHHOE 000OpYyIOBaHME Ul pEIICHHs 3amad
MPOEKTUPOBAHUS U PeaNTU3ali XUMHUKO-TEXHOJIOTMUECKUX MPOIIECCOB U MPOU3BOCTB.

Braoemy:

- METOJaMU MOJICIIUPOBAHMS U pacuéTa dJIEKTPHUUECKHUX U DJIEKTPOHHBIX IIeTIei;

- HaBBIKAMH TPAKTHUYECKOW pabOTHI C 3JIEKTPUYECKOH ammaparypoid W SJIEKTPOHHBIMHU
YCTPOMCTBAMMU.

3 Kparkoe cogepxanune 1ucuunIuHbI

Beenenue. IlpenMer, OCHOBHBIE TIOHSTHS, METOAOJOTHS  JJIEKTPOTEXHUKH H
ANIEKTPOHUKH. KpaTkue uCTOpHYecKHe CBEACHHWS. 3aJadl W MECTO Kypca B IIOATOTOBKE
OakanaBpa TEXHUKH U TEXHOJIOTHU.

Monynb 1. DnekTpudeckue nenu

1.1. OcHoBHBIE OIpeACNCHUs, OINHUCAHMUS TAPaMETPOB M METOJIOB  pacyéra
ANEKTPUUECKHUX LeTei.

OcHOBHBIE TIOHATHA M 0003HAYEHHUS OJICKTPUYCCKHUX  BCJIIMYMH W  3JICMCHTOB
anekTpudeckux 1enei. OCHOBBI  3neKkTpoOe3onacHOCTH. (OCHOBHBIE TOHSATHS — TEOPUU
SJICKTPHUICCKUX HCHCfI. OcHOBHBIE MNPUHIUIBI, TCOPEMBI U 3aKOHBI JJICKTPOTCXHUKH. MGTOI[I)I
MOJICJIMPOBAHUS, aHAIN3a U pacu€ra JMHEHHBIX AIEKTPUUECKUX 1eNel OCTOSHHOTO TOKA.

1.2. DnexTpuueckrue U3MEpEHHst U IPUOOPEI.

MeTtonpl HM3MEpEHUsl DIIEKTPUUYECKUX BEIMYMH: NPSAMbBIE M KOCBEHHBIE. AHAIOrOBHIE
AIIEKTPOU3MEPUTEIIbHBIE U IU(PPOBBIE FIEKTPOHHBIE TPUOOPHI: YCTPOMCTBO, MPUHIIUI JAEUCTBUS,
oOmactu mpuMeHeHHs. VI3MepeHHMe  DJEKTPUYECKMX  BEJIMYMH: TOKOB,  HANpPSDKEHHIH,
CONPOTHUBIIEHNI, MOIIIHOCTH Y DHEPTUU.

1.3.  Amnanu3 u pacyér JIMHEHHBIX 1enel IepeMEHHOT0 TOKa.

CnocoObl mpesacTaBieHUs (B BHUJE BPEMEHHBIX JHarpamMM, BEKTOPOB, KOMIUIEKCHBIX
quceNn) M mapamMeTpsl (aMIUIMTYy[a, 4acToTa, HadajdbHas (a3za) CUHYCOMJAIBHBIX (DYHKIIHA.
MrHaoBeHHOe, CcpelHee W JACUCTBYIOIIEE 3HA4YEHMsS IEPEMEHHOIO0 CHHYCOHWJAJIBHOTO TOKa
(nanpspxenust 1 D/1C). AKTHBHOE, PEaKTUBHOE U IOJHOE COMPOTHUBIIECHUS BETBU. MOIIHOCTH B
nernsx nepeMeHHoro Toka. Koaddumuent momuoct (cos([)) U €ro TeXHUKO-IKOHOMHUYECKOE
3HayeHue. [Ipumenenune anreOpsl KOMIUIEKCHBIX YHCEN B 3JICKTPOTeXHHUKe. KoMIIeKkcHbIi MeTox
pacuéra JUHEHHBIX IeNed NEPEMEHHOr0 TOKa. bajaHc MOIIHOCTH B LEMsAX MEPEMEHHOTO TOKa.
Pe3oHaHCHBIE sBIIEHUS B 3JEKTPUYECKHX LENsAX. Pe30HaHC HanpsyKeHW U TOKOB. AHaNN3 U
pacuér Tpex@azHbIX Lenel IePeMEHHOro ToKa. ABTOMATU3UPOBAHHOE MOJICIMPOBAHKE U PACUET
ANIEKTPUYECKHUX M AIIEKTPOHHBIX (makeTsl mporpamMm MultiSim, Mathcad, Excel).



MopnyJsb 2. D1eKTPOMATHUTHBIE YCTPOMCTBA M JIEKTPUYEeCKHE MAIIUHbBI

2.1. Tpancpopmaropsl. Ha3nHauenne u o0gacTH NPUMEHEHHUs TpaHC(HOPMATOPOB.
YcTpoiicTBO M IpUHIHI IeHcTBUA 0HO(pa3HOro TpaHchopMaTopa. AHAIHU3 AIIEKTPOMArHUTHBIX
nporeccoB B TpaHchopmaTtope, cxema 3ameunieHus. [lorepu sHeprum B TpaHchopmaTope.
BremHue XxapakTepuCTUKHY.

2.2. ACUHXPOHHBIC MAIINHBI.

YCTpoiicTBO ¥ NPUHLIMI  JCWCTBUS  Tpex(a3HOro aCHMHXPOHHOTO  JABHTraTeIs.
Mexanunueckue U paboure XapakTepUCTUKU. DHepreTuyeckue auarpaMmbl. I1yck acHHXpOHHBIX
JIBUTATENIell ¢ KOPOTKO3aMKHYTHIM M (a3sHBIM poTOpoM. PeBepcupoBaHWe M pEryIHpOBaHUE
Y4acTOTBI BPAILICHHUS.

Monyib 3. OCHOBBI AIEKTPOHUKU

3.1. DnemenTHas 6a3a COBPEMEHHBIX AJICKTPOHHBIX YCTPOMCTB.

[TonynpoBoHUKH. YcCIOBHBIE O0O3HAUEHUs, MPUHLMII ACUCTBUS, XapAKTEPUCTUKU U
Ha3HAYCHUE IOJIYIPOBOAHMKOBBIX JHOAOB, TPAH3UCTOPOB, TUPHUCTOPOB. MHTEerpanbHble
MHUKPOCXEMBI, X Ha3HAYCHHE, KITACCU(PHUKAIIS U MAPKUPOBKA.

3.2. UcmouHuku 6mopuino20 21eKmponumanus u yCUIuUmenu 31eKmpuieckux CUSHanos.

[TonynpoBOIHUKOBBIE BBIIPSIMUTEINN: KiIacCU(UKAIUs, OCHOBHBIE apaMETphl, CXEMbl U
OPUHLMIT paboThl BBIIpAMUTENS. OnekTpuyeckue ¢GuiabTpbl. Kiaccudukanus U OCHOBHbBIE
XapakTepucTuku ycunurened. OOpaTHble CBs3W B omepalMoHHbIX ycwiuremsix (OVY), ux
BJIMSIHUE HA NapaMeTpbl U XapaKTEpUCTUKHU ycuiauTenss. OCHOBHBIE THUIIBI yCUJIUTENEH Ha Oase
OYVY. OO0uiee kKoaM4eCTBO MOIyIEH — 3.

4 O0béM yueOHOI TN CUMTITHHBI
B 3aueTHBIX B akagem.

Bunst yueGHoI paboThI e IMHHIAX qacax
O0mas TpyA0EMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IVIAHY 5,0 180
Konrakthas padora (KP): 0,34 12,4
Jlexumn (Jlek) 0,11 4
[Tpaktuueckue 3anstus (I13) 0,11 4
Jlaboparopusbie 3ausTus (J1ao) 0,11 4
CamocrositesbHas padora (CP): 4,42 159

Buja koHTpoOJIsi: 3a4eT/3K3aMeH 0,24 IK3aMeH
(8,6)
B 3auernsix | B actponoM.

Bunsr yaeGHoi paboTh e IMHHUIAX qacax
OO0mas TpyA0eMKOCTh JMCHUIIJIMHBI 10 Y4eOHOMY IUIAHY 50 135
KonTaktHas padora (KP): 0,34 9,3
Jlexmm (Jlek) 0,11 3
[Tpaktnyeckue 3anstus (I13) 0,11 3
JlabopatopHsie 3ausTus (J1ao) 0,11 3
CamocrositesbHas padora (CP): 4,42 119,25

Bu1 KOHTpoJIsI: 3a4YeT/IK3aMeH 0,24 sk3amen (6,45)

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«O6mas 3xosorus» (b.1.B.13)

1 Heab aumcuumiIMHbl - cHopMuUpoBaTH y CTYACHTOB CHCTEMHbIE 0a30Bble 3HAHUSA
OCHOBHBIX JKOJIOTHYECKUX 3aKOHOB, OMNPEICISIONINX CYIIECTBOBAHUE W B3aUMOJICHCTBUE
OMOJIOTHYECKUX CHCTEM Pa3IMYHBIX YPOBHEH; 00 aHTPONOTeHHBIX BO3ACUCTBUAX HA Ouochepy u
0 OuopaszHoobOpasuu, Kak OCHOBE YCTOMYHMBOCTH COOOIIECTB.




2 B pe3yabTare H3y4eHHMs JMCHUILUIMHBI 00y4Yaloluiicd Mo mMporpaMme fakajas-
pHaTa 10/I2KeH:

Osnademsb CAETYIOIUMHA KOMIIETEHIHSIMHU:

- CIOCOOHOCTBIO HCIOJB30BaTh OCHOBHBIE E€CTECTBEHHOHAYYHBIE 3aKOHBI JIJIS
NOHUMAaHUsSI OKpYKaromero Mupa u sisieruid npupos (OI1K-3);

- CIOCOOHOCTBIO YYaCTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTMUECKHUX MPOLIECCOB
C TIO3MIIMI 3HEPTO- U pecypcocOepexeHIsl, MUHUMU3AIMH BO3/IEHCTBUS HAa OKPYKAIOIIYIO Cpelly
(TIK-2).

3namo:

- (QyHIaMeHTaJIbHBIE MOHATHS, 3aKOHBI M TPUHIIUIIBI 3KOJIOTHH;

- 3aKOHOMEpPHOCTHU Pa3BUTHUS IKOCUCTEM U UX KOMIIOHEHTOB;

- TMPUYMHBI ¥ TEHACHIIUH Pa3BUTHSI COBPEMEHHBIX HKOJOTHUECKUX MPOoIIeMm;

- OCHOBHBIE pe3yJlbTaThl BO3ACUCTBHUS OOIIECTBA Ha MPUPOIY; HSKOJIOTHMUECKUE
MOCJIEAACTBHSI 3TOTO BO3/IEUCTBUS;

- YCJIOBHSI YCTOWYHBOTO Pa3BUTHS YEIIOBEUECTBA;

Ymemy:

- OOBSICHUTH MPUYUHHO-CJIE/ICTBEHHBIE CBSA3H SKOJIOTHUECKUX M MCTOPUUYECKHUX MpOIeC-
COB, BJIMSIHUE YEJIOBEKA HA DKOJOTUYECKHUE SIBICHUS, UJEH YCTOWYMBOIO Pa3BUTHS, SKOJIOIHYE-
CKOH J1eATeIbHOCTH U KYIbTYPHI;

- AHAJM3UPOBATH PA3JIUYHBIE IKOJOTUYECKUE CUTYalluU, IPUHUMATh KOHKPETHBIE pellie-
HUS TI0 UX YIIYYILIECHUIO.

Braoemy:

- TOHATUHHBIM aIMapaToM SKOJIOTUH AJIS aHAJINU3a TAHHBIX 110 YKOJIOTHU.

3 Copepxanue I CHUITMHBI

OCHOBHBIE TIOHATHS U ONPEENCHHs SKOJIOTHH. YueHue o orocdepe. DKOCUCTEMBI U HX
knaccuukanusa. Cykueccus skocucteM. Tpodudeckue B3auMOAEHCTBUS dKOCUCTEMAaX. JKOJO-
rudeckre nupaMmuel. [Iponykius u sHEprus B skocucreMax. OCHOBHBIE CPEbl )KM3HU. DKOJIO-
rudeckue ¢paktopbl cpesbl. OCHOBHbBIE 3aKOHOMEPHOCTH JIEUCTBUS 3KOJOTHYECKUX (PaKTOPOB Ha
KHUBBIE OpraHu3Mbl. bUoTHUecKue CBsI3M OpraHu3MoB B OMoIleHO3aX. CTpykTypa COOOLIECTB.
[Tonynsaumst u ee cBoiicTBa. BiustHue 3xonorndeckux (pakTOpoB Ha OPraHU3M YesioBeka. Ajar-
Tanus 1 akkinmatuzanusa. Ocobo oxpaHsemMble MIPUPOAHbIE TEPPUTOPUU U UX COBPEMEHHas CHC-
TeMma. [ 1obanbHble SKOJI0rHYecKre MpooIeMbl yenoBeyecTBa (IMapHUKOBBIN 3PPEKT; 030HOBBIE
JBIPBI;  JHepreTuveckas  mpodieMa;  JAeMorpaduyecKkuii B3pbiB). Me:xnyHaponHoe
COTPYAHUYECTBO B OOJACTHM OXpaHbl OKpPYKAroIIeH cpeiapl. Y CTOWYMBOE pa3ButTne
O6uocdepsl 1 yenoBevecTBa

4 O0beM y4eOHON JUCHUIINHBI

B 3aueTHbIX B akanmem.
Bunst yaeGHoi paboTh e TUHHIIAX qacax
O01as Tpya10eMKOCTh JUCHUIIUHBI 110 Y4e0HOMY IJIAHY 4,0 144
KonrTaktHas padora (KP): 0,46 16,4
Jlexrum (JIek) 0,22 8
IIpaktuueckue 3anstus (I113) 0,22 8
CamocrositeanHas pa6ora (CP) 3,30 119
Buja koHTpOJISI: 3a4eT/IK3aMeH 0,24 sk3ameH (8,6)
B 3auernsix | B actponowm.
BI/I)IBI yqe6H0171 pa6OTBI eIUHHUIaX yacax
OO0mas TpyA0eMKOCTb JMCHMIIJIMHBI 10 Y4eOHOMY IVIAHY 4,0 108
KonTaktHas padora (KP): 0,46 12,3
Jlexumm (Jlek) 0,22 6
[Tpaxtuueckue 3ausatus (I13) 0,22 6




CamocrositesibHas padora (CP) 3,30 89,25

Buja koHTpOJISi: 3aUeT/IK3aMeH 0,24 sk3ameH (6,45)

AHHOTaNus padoyeil NPOrpaMmbl JUCHUIJIMHBI
«OcHoBbI TOKcHKOJI0rHN» (B.1.B.14)

1 Heab0 AMCHMIUVIMHBI SBISETCS TNPHOOpETeHHE OOydYaloUIMMUCSA 3HAHUH B
00JaCTH TOKCHUKOJIOTHUH, HEOOXOAMMBIX AJIsi MOHHUMAaHMS M pPEUIeHHs MpoOJieM yrpaBiIeHUs
Ka4eCTBOM OKPY’KaIOILIEeH Cpe/bl, COXpPAaHEHHS YCTOWYMBOTO (PYHKIIMOHUPOBAHHS TPUPOTHBIX
3KOCHUCTEM U 3/10POBBS YEIIOBEKA.

2 B pe3yabTare u3ydyeHus AMCUUILIMHBI 00y4YaloLMiicsl Mo nmporpamme 0akajas-
pHaTa J0JIZKeH:

Obnadams CleTyIOUUMU KOMITETCHIIUSIMU:

- CIIOCOOHOCTh  HCIIOJIB30BAaTh OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI TS
MOHUMAaHHMsI OKPY’KaIOIIero Mupa u sieieHui mpupos! (OITK-3).

- CHOCOOHOCTH y4acTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTHUECKUX MPOIECCOB C
NO3UIUI 3HEPro- U pecypcocOepexeHnsi, MUHUMU3AIMKY BO3/IEHCTBUS Ha OKPYXKAIOILYIO0 Cpeny
(TIK-2).

3uams:

- OCHOBHBIE 3aKOHOMEPHOCTM U MEXaHU3Mbl B3aUMOJECHCTBUS TOKCUYECKHUX
BELIECTB C KUBBIM OpraHU3MaMu, IPEXkIE BCEro, YEJIOBEKA;

- OCHOBHBIE  TIPOLIECCHI,  XApaKTEPU3YIOLUIME  IIOBEJCHHE TOKCUKAHTOB B
OKpY’KalolIel cpezie, MEXaHW3Mbl SKOTOKCUYHOCTH, TOKCHYECKHE dP(PEKTH U 3aKOHOMEPHOCTH
UX MPOSIBJIICHUS HA PA3IMYHBIX HEPAPXUUYECKUX YPOBHIX OpraHU3aIMH OMOIOTUUYECKUX CHUCTEM;

- CUCTEMbl CAHMTAPHO-TUTMEHUYECKUX U PHIOOXO3SICTBEHHBIX HOPMATHBOB
XUMHUYECKHX BEIIeCTB, MPUHATHIX B Poccuiickoit denepainuu; METOAOIOTUU OOOCHOBaHUS U
YCTaHOBJIEHHSI HOPMATHUBOB COJIEP’KaHUsI BPEIHBIX BELIECTB B 00BEKTaX OKPYKAIOIIEH Cpeibl;

- KIacCU(UKALUKA BPEIHBIX BEIIECTB IO CTEMEHH HX OMAacCHOCTH B OOBEKTax
OKpY’Karollel cpeJibl U METO10JIOTMH 0OOCHOBAHUS U YCTAHOBJIEHHUS KJIACCOB OMACHOCTH;

- KJacCU(UKALMIO  OTXOJOB MPOM3BOJCTBA U MNOTPEOJIEHUS MO  CTENEHH
BO3/ICICTBUS Ha cpely OOMTaHUS M 370pPOBbE YEIOBEKA W IPHUHIMIIBI ONpENEeIeHMs Kiacca
OIIACHOCTH; KPUTEPUH OTHECEHMsI OTXOAOB K KJlaccaM OIACHOCTHU IO CTENEHU HETaTUBHOTIO
BO3JECHCTBUS HAa OKPYKAIOIIYIO CPEdY.

Ymemn:

- OOBSACHATH U OLIEHUBATh OMACHOCTh MPUCYTCTBUS BPEIHBIX XUMHUYECKUX BEILIECTB
B OKpY’KaIoOLIEH cpene,

- MIPaKTUYECKH MPUMEHSTHh IOJIY4YEHHbIE 3HaHUS B CBoed NpodhecCHOHATBHON
NEeSITeIbHOCTH € TO3ULUI SHEpro- M pecypcocOepekeHus, MUHUMHU3AIMM BO3ACUCTBUS Ha
OKPYKAIOIIYIO Cpe.y.

Bnaodemu:

- MOHATUMHBIM  anmapaToM B 00JacTU TOKCHKOJIOTMM U 3KOJOTHYECKOIO
HOPMHPOBAHMS;

- HaBbIKaMU pabOThl ¢ OCHOBHOM HOPMAaTHUBHOW M METOIUYECKOW JOKYMEHTalueH,
Kacarolencsl periaMeHTUPOBaHUS M OIIGHKM ONAcCHOCTH BEIIECTB B OOBEKTaX OKpYyXkKarolein
CpEe.IbL.

3 Kparkoe coaep:xanue 11U CUUNIMHBI

Monyns 1. OcHOBEI 00ITIEH TOKCHUKOJIOTHH.

OnpeneneHne M OCHOBHBIE TOHATHS TOKcuKosiornu. [lpeamer wu  cTpykTypa
TOKCHKOJIOTHH, LIEJIN U 33]1a4H.

OcHOBBI TOKCHUKOAMHAMUKHU. OCHOBbI TOKCUKOKMHETUKH. DaKTOpbl, BIUAIONIME Ha
MIPOSIBJIEHUE TOKCUYHOCTH BelecTBa. [[OBTOpHBIE BO3IEHCTBHS BPEAHBIX XUMUUECKUX BELIECTB.
Koeprusm kcenobnornkoB. KommuiekcHoe u coueTaHHOE IeHCTBHE. AHTHIOTHI.

Crneuunanbabie (OpMbI TOKCUYECKUX TMpolieccoB. M30upaTenbHas TOKCUYHOCTD.




OcHOBbI TOKCUKOMETpUHU. Jl03bl M KOHIIEHTPAllUM, OCHOBHbIE THUNBL. Kpurepuu
MOTEHLMAIbHONW ONACHOCTU W PEealbHON ONAaCHOCTU. 3aBUCHMOCTH «103a-3((}eKT» u «103a-
OTBET».

DKoJoro-3nuaeMuoiIoruueckue ucciueaopanus. OneHka pucka Ui 30pOBbSl UeIOBeKa
IIPYU BO3JIEHCTBUU XUMUYECKUX BEILECTB, 3arPSA3HAIOIINX OKPYKAIOLIYIO Cpeay.

Monyinb 2. HopMupoBaHue XuMHUUYECKHX BEILIECTB B OKPYXKAIOIICH Cpejie.

CaHHUTapHO-TUTUEHUYECKOE HOPMHUPOBAHUE U KiIacCU(UKAIMS 11O CTEIICHH OMACHOCTH B
BOJ/IC€ BOJHBIX OOBEKTOB XO3SHCTBEHHOIUTHEBOIO U KYJIbTYPHO-OBITOBOTO BOJOIOJIB30BAHUS, B
aTMOC(EepHOM BO3/1yXe HACEIIEHHBIX MECT, B BO3JyX€ pabodell 30HbI, B MOYBE, B IHILIEBBIX
npoaykrax. [lopsgok 060cHOBaHMSI HOPMATHUBOB U Kjlacca OMacHOCTH . OCHOBHBIE JOKYMEHTHI.

HopMmupoBanrne XMMHYECKHX BEIIECTB U KiIacCU(UKAIWS MO CTEIIEHU OMAaCHOCTH B
BOJIE BOJHBIX OOBEKTOB, UMEIOIIUX PHIOOXO3SICTBEHHOE 3HAUYEHUE; MOPSIOK 00OCHOBAHUE
HOpPMAaTHUBOB U KJ1acca ONacHOCTH. OCHOBHBIE JJOKYMEHTHI.

Monynb 3. Dxonoruyeckasi TOKCUKOJIOTHSI.

OcHOBHbIE TIOHATHA. DKOTOKCUKOKHHETHKA. OCHOBHBIE XapPAaKTEPUCTUKHU TMOBEIACHUS
3arpsI3HAIONIMX BELIECTB B OKpYXKAloUIel cpene. DKOTOKCHKOAMHAMHUKA. DKOTOKCUYHOCTH,
MEXaHU3Mbl 3KOTOKCHYHOCTH. TOKCHUYHOCTh XMMHYECKUX BEIIECTB ISl PA3IMYHBIX >KHUBBIX
OpraHu3MoB M pacTeHud. KomriekcHasi OlleHKa OMAacCHOCTH BEIIECTBA C HKOJIOTHYECKHX
no3uiuil. Kimaccel omacHOCTH TOKCHUYHBIX OTXOJI0B IIPOM3BOJICTBA U OTPEOIEHUSI 110 CTETIEHU
BO3JICIICTBUS Ha cpely OOWUTaHUS U 3A0POBbE uenoBeka. Kpurepuu OTHECEHUs OTXOJO0B K
KJIaCCy ONACHOCTU II0 CTENEHM HETaTUBHOIO BO3ACUCTBHUS HAa  OKPYXKAlOIIYI0  Cpendy.
Okonorudyeckoe HopmupoBaHue. OCHOBHbIE MPHUHIMIBI M MOHATHSA. MeTomonoruueckue
noaxonsl K pacuetry DJIK.

Monynb 4. XapakTepucTUKa OCHOBHBIX SKOTOKCHKAHTOB.

HaxoxxaeHue B MNpUPOJE; MCTOYHMKU TOCTYIJIEHUS B OKDPYXKAIOIIYIO Cpenay;
OCOOCHHOCTH JICHCTBUS Ha OpraHU3M YeJOBeKa, ICHCTBHE Ha ApPYrue >KUBBIE OPraHU3MBbI;
MOBE/ICHUE B OKPY)KaIOIIEH cpeie;  TOKCHUKOMETPUUYECKHE MapaMeTpbl; HOPMAaTUBbI KauecTBa
00BEKTOB OKpY KaroIel cpeibl.

Ob1iee konnyecTBo Monyel — 4.

4 O0beM yueOHOH AU CHUIIIMHBI

B 3aueTHEBIX B akanewm.
BI/II[BI yqe6H0171 pa6OTI)I €IUHHUIIaX qacax
OO0masi TpyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
Konraktnas pa6ora (KP): 0,33 12,2
Jlexmm (Jlek) 0,22 8
[TpakTnueckue 3anstus (I13) 0,11 4
CamocrositesbHas padora (CP) 2,56 92
Buja xoHTpoJisi: 3auer/3K3aMeH 0,11 3a4er ¢
onenkoii(3,8)

B 3auernsix | B actponowm.
BI/I)IBI yqe6H0171 pa6OTBI eIUHHUIaX yacax
OO0mas TpyA0EMKOCTb JMCIHHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 81
KonrakThas pa6ora (KP): 0,33 9,15
Jlexrum (JIek) 0,22 6
[Ipaktuueckue 3austus (I13) 0,11 4
CamocrositesibHas padora (CP) 2,56 69
Buja xoHTpoOJISi: 3aUeT/3K3aMeH 0,11 3a4er ¢
oneHkoii (2,85)




AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI

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

1 HeJb AMCHMIIMHBI - TPHOOpPETEHNE 00YUYAIOIIMMUCS 3HAHUM M KOMIIETCHIIUH, TIPO-
(eccroHaIbHBIX YMEHUH M HAaBBIKOB B 00JACTH OpraHU3alliyd MaJOOTXOAHBIX IMPOMBIIIIEHHBIX
IPOM3BOJICTB HA OCHOBE METOAOB 00E3BPEIKUBAHMS TBEPJBIX, KUIKUX U Ta3000pa3HBIX 3arpsi3-
HSIOIUX BEILECTB.

2 B pe3yiabTaTe M3y4yeHUsl THCHMILIMHBI 00y4YalolMiicsi MO mporpaMMe 0akaJjaBb-
pHaTa 10/IKeH:

Obaaoams crnenyromumu npodeccuonanbabiMu (I1K) kommeTeHusMHu:

- CHOCOOHOCTBIO YYacTBOBaTh B COBEPLICHCTBOBAHMU TEXHOJIOTMYECKUX IPOLIECCOB C
MO3HIIMK SHEPTO - U PeCcypcocOepeskeH s, MUHUMHU3AIMN BO3JACUCTBUS HA OKPYXKAIOLIYIO CpeIy
(IIK-2);

- TOTOBHOCTHIO OOOCHOBBIBaTh KOHKPETHBIC TEXHUUECKUE PEIICHHS TP pa3padoTKe TexX-
HOJIOTHUYECKUX IPOLIECCOB; BHIOUPATh TEXHUUECKUE CPEJICTBA U TEXHOJIOIMH, HANIPABICHHbIE HA
MHUHHMH3ALUIO aHTPOIIOTEHHOTO BO3/ICHCTBHS Ha oKpyxaromtyto cpeay (ITK-5).

3namo:

- OCHOBBI XMMHUYECKHUX TEXHOJIOTMH MPOU3BOJCTB C MMO3ULUN UX BO3AECHCTBUS HA OK-
PYyXarolmyro Cpeay;

- OCHOBHbIE METO/bl OOpAIllEHUsI C TEXHOT€HHBIMU 3arpsI3HSAIOIMMU BEIIECTBAMHU.

Ymemn:

- aHaJIM3UpPOBATH JAHHBIE [0 MCTOYHHUKAM BHIOPOCOB (COpPOCOB) 3arpsi3HAIOIIMX Be-
II€CTB; BBIJIEJIATh IPUOPUTETHBIEC 3arps3HSIOIIME BEIECTBA U UCTOYHUKHM MX BBIOPOCOB (COpO-
COB);

- INPOBOJUTH OLEHKY NPUPOAOOXPAHHBIX MEPOIPHUATHI 110 HOpMATHBaM IPEAEIBHO
JIOTTYCTHUMBIX BBIOPOCOB (COPOCOB) 3arps3HSIONIMX BEIIECTB U 3KOHOMUYECKOHU LierecooOpa3Ho-
CTH MX IPUMEHEHUS.

Braoemy:

- HaBBIKAMHU COCTAaBJICHMS M aHAINW3a NPUHLMIHAAIBHBIX TEXHOJOTMYECKHX CXEM IIO
OUYHNCTKE BBIOPOCOB (COPOCOB) MPOMBIIIIEHHBIX TPOU3BOICTB;

- METOJIaMU CPaBHEHMS BapUAHTOB IIPOEKTHBIX PELICHUM, HAlIPABJICHHBIX HA YHEPTO- U
pecypcocOepekeHne 1 MUHUMHU3AIMI0 BO3/IEHCTBUS HAa OKPYXKAOILYIO CPEy

3 Kparkoe conep:kaHue TMCHUTIMHBI

OcHOBHbBIE XMMHWYECKHE TEXHOJIOTUM M MX BO3ACHWCTBHE HAa OKPYKAIOIIyI0 cpeny (B
IPOM3BOJICTBE CEPHOM, a30THONU U (POCHOPHOI KHCIOT, MUHEPAIbHBIX YAOOpEHHH, 1eno4eH,
aMMHaKa, CTPOUTENIbHBIX MaTepHaJoB, IEJIIF0I03HO-0yMaXHON MPOMBIIIJIEHHOCTH U HedTe-
razof00bI14e).

[TpuHIMIIBI OpraHu3anuu nepepadoTKu, 00e3BPEKUBAHUS U YTUIIM3AIUN OTXO0B OC-
HOBHBIX IPOM3BOJICTB B XUMUYECKOH, HETEXUMUUECKOM, CTPOUTENBHOM U p. OTpaCsX.

MeTo bl OUMCTKH MPOMBIIUIEHHBIX Ta30B OT TBEPJBIX YACTHIl U a3p030Jiei, OKCHUIOB
cephl M a30Ta, XJOp- U (PTropcoaepkalx ra3oB, OPraHUYECKUX 3arps3HSIOMUX BEIIECTB U
OKcHJa yriepojia. XUMHYECKUe, (HU3UKO-XUMUIECKHEe U OMOXUMHUYECKUE METOJbl OYHMCTKH
cTouHbIX BoJ. Cuctema cOopa, mepepaboTKU M 00€3BPEKUBAHMS TBEP/BIX MPOMBIIIICHHBIX
OTXO/IOB.

4 O0beM yueOHOi THCIUIIHHBI

B 3aueTHbBIX B akanewm.
Bunbt yueOHO paboThI eAMHUIIAX yacax
O01as Tpya10eMKOCTh JUCHUILIHHBI 110 Y4€OHOMY IJIAHY 4,0 144
KonraktHas pa6ora (KP): 0,34 12,4
Jlexumm (Jlek) 0,22 8
[Tpaxtrueckue 3ansatus (I13) 0,11 4
CamocrositenbHas padora (CP) 3,42 123




Buja xkoHTpoOJISi: 3aUeT/3K3aMeH 0,24 IK3aMeH
(8,6)
B 3auerHbIx B actponom.
Bunbt yueOHOM pabOThI eIMHULIAX Jacax
O0mas TpyA0eMKOCTh JMCHUIIJIMHBI 10 Y4eOHOMY IJIaHy 4.0 108
KonraktHas pa6ora (KP): 0,34 9,3
Jlexiuu (JIek) 0,22 6
[TpakTaeckue 3arstust (I13) 0,11 3
CamocrositesibHas padora (CP) 3,42 92,25
Bujx koHTpoOJIS: 3a4eT/IK3aMeH 0,24 K3aMeH
(6,45)

AHHOTanus padoyeil NPOrpaMMsbl y4eOHOH TUCHHUILINHBI
«Texnuka 3ammTsl okpy:xawuieii cpeas» (b1.B.16)

1 Heap aucuunjauHbl - GOPMUPOBAHHE aHCAMOIIA CHUCTEMATH3WPOBAHHBIX 3HAHWUNA O
METOJax W NpUeMax 3allUThl OKPYXArOIIeH Cpelasl OT 3arps3HEHHs IMPOU3BOACTBEHHBIMHU
0TX0JaMH, cOpocamMu U BeIOpOCaMH.

2 B pe3yiabTare M3yyeHHs] JMCHUILIMHBI 00ydawummiicss Mo mporpaMmMe 0akaJjas-
pHAaTa 10/I2KeH:

Obnadams crenyrommumu npodeccuoHaibHbiMU komneTeHusaMu (I1K):

- CIOCOOHOCTBIO YU4aCTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTUYECKUX MPOIIECCOB
C TIO3ULIUH SHEPro- U pecypcocOepexeHnss, MUHIMHU3ALUU BO3ICHCTBHS HA OKPYKAIOUIYIO CPEIy
(TK-2);

- TOTOBHOCTBIO ~ OOOCHOBBIBAaTh  KOHKPETHBIE TEXHHUECKHE PEUICHUS IPH
pa3paboTKe TEXHOJOIMYECKHX MPOILIECCOB; BHIOMpATh TEXHUUECKUE CPEJICTBA U TEXHOJOTHH,
HalpaBJIeHHbIE Ha MHUHUMH3AIHMIO AaHTPOIIOTEHHOTO BO3CHCTBUS HA OKPYKAIOMIYIO  CPedy
(ITK-5);

- TOTOBHOCTBIO H3y4YaTh HAayYHO-TEXHHYECKYI0 HWH(POPMAILNIO, aHAIN3UPOBAThH
OTEUYECTBEHHBIH U 3apyOe:KHBIH ONbIT 10 TemaTtrke uccnenoBannii (IK-13).

3uams:

- OCHOBHBIE TEXHOJIOTUYECKHUE METOJbl M MPHEMbl MUHHUMM3ALUU MOCTYIICHHUS B
00BeKThl Ouocdepbl Hambojee KPYMHOTOHHAXHBIX Pa3HOBUIHOCTEH IMPOU3BOACTBEHHBIX
OTXO/JIOB, MX 00€3BPEKUBAHUS U MTEPEPaOOTKHY;

- (U3NKO-XMUMHYECKOE CYIIIECTBO, armaparypHoe oopmnenne "
COIOCTAaBUTENBHYIO 3(P(PEKTUBHOCTh pealln3yeMbIX PUPOIO0XPAHHBIX TEXHOJIOTUH;

Ymemo:

- KBaJIM(HUIIMPOBAHHO OOOCHOBATh BBIOOP COOTBETCTBYIOLIEH NPHUPOIOOXPAHHON
TEXHOJIOTUH MPUMEHHUTEIHHO K PEIICHHI0 KOHKPETHOW 3a7auu 00e3BpekuBaHus (1epepaboTKm)
OTXOJIOB, COPOCOB 1 BBIOPOCOB B YCIOBUSX JEHCTBYIONIETO (IPOSKTUPYEMOTO0) MIPEANPUSTHS;

Braoemy:

- HaBbIKAMH aHajHM3a Hay4YHO-TEXHMYECKOH HHpopManuu B 00JaCTH TEXHOJIOTHU
oOpallleHusl C aHTPOIIOT€HHBIMU MOCTYIIEHUSIMU B Ouochepy.

3 Kparkoe conep:kaHue JHCHMIIIMHBI

Beenenne. CoBpemeHHOE cocTOssHHE Ouocdepbl Kak CIEICTBHE TOCTYIUICHUS
TEXHOTEHHBIX 3arps3HAIOMIMX BemecTB. HoMmeHkiaTypa OCHOBHBIX MpPHUEMOB M CpEACTB
MIPEAOTBPAIEHHUS, COKPAIICHHS, 00E3BPEKUBAHUS (OYUCTKH) U TIEPEpadOTKH OTXOJ0B, COPOCOB
U BBIOPOCOB.

TexHONOTHsI OYMCTKM OTXOASAIMX Tra3oB. OCHOBHBIE 3arps3HSAIONIME BEIIECTBA
OTXOAIIMX T'a30B, MAacIITaObl M IMOCIEACTBUS MOCTYIUIEHUS OTXOJSIINX Ta3oB B aTMocdepy.
Haubonee ¢ dexTuBHBIE TEXHOIOTUU MPEIOTBPALICHUS BBIOPOCOB MBUIM M TOKCUYHBIX Ta3oB,




ux o0opylnoBaHME, TPUHIMIBI M YCIOBHS peaju3aluy, moka3arean 3((EeKTHBHOCTH
JKCIUTyaTaluy.

TexHONOrHsT OYMCTKH CTOUHBIX BoA. Kiaccudukanus u xapakTepucTuKa BOAHBIX pecyp-
COB, IIPOOJIEMBI MX 3arpsA3HEHUs, Moka3aTeau 3((HEeKTHBHOCTH UCIOJIb30BAaHUs, BOIIPOCHI BOJO-
HNOJATOTOBKU. TEXHOJIOTUM TPEAOTBPALICHUS M COKPALCHHS 3arpsi3HEHHs MPOM3BOJCTBEHHBIX
CTOYHBIX BOJI aHTPOIOI€HHBIMU IPHUMECSIMHM COIJIACHO MX KJacCU(UKAllMUM Ha B3BEIECHHBIE
(KpyIHO- ¥ MEJKOJIUCIEPCHBIE) U PACTBOPEHHBIE (HEOPraHUUECKHUE, OPraHUYECKUE U rasbl), al-
napaTypHoe 0(OpMIIEHHE COOTBETCTBYIOLIMX MPOLIECCOB, CYHIECTBO U 3((PEKTUBHOCTh UX pea-
au3amy. Borpockl pecypco- U sHeprocOepexeHusi B 00JIACTH OUYMCTKH CTOYHBIX BOJZ (peKyre-
paTHUBHBIE METO/BI OYUCTKU U UCIOIb30BAHNE B HUX ITPOMBILIUIEHHBIX OTXO/IOB).

TexHonorust mepepabOTKHU TBEPAbIX OTX0A0B. CBeleHHS O HOMEHKIAType, oObemax
o0pa3oBaHUsl U TOCIEICTBUAX pa3MEIEHUs] Ha 3€MHOH IOBEPXHOCTH TBEPABIX OTXOOB.
TexHONOrMH W3MENBUEHUS, arjioMepalui U 00oraiieHus, Kak oOIIie MPOIECChl 0OpaIIeHUs C
TBEPJbIMU OTXOJAMH, HUX OCHOBHOE 00OOpymoBaHHue. TexHoyoruum oOpaiieHust ¢ Haubojee
KPYIMTHOTOHH)XHBIMH OTXOJIaMH C MPHUMEPAMU COOTBETCTBYIOLIMX MaTEpPHAIBHBIX PAcueTOB U
OLIEHKOH TeXHUKO3KOHOMUYECKOH 3(PPEKTUBHOCTH.

3akmoyenue. HampasiieHus: U EPCHIEKTHBBI Pa3BUTHS MPHUPOTOOXPAHHBIX TEXHOJIOTHH B
chepe obOpareHust ¢ OTXOAaMH.

4 O0béM yueOHOM TMCUMILINHBI
B 3aueTHbBIX B akanmem.
Bunbt yueOHOM pabOThI eUHULIAX yacax
O0mas TpPyA0EMKOCTb JMCIHHILIMHBI 10 Y4eOHOMY IVIAHY 5,0 180
KonraktHas pa6ora (KP): 0,57 20,4
Jlexruu (JIek) 0,28 10
[Tpaktuyeckue 3anstus (I13) 0,28 10
CamocrositenbHas padora (CP) 4,19 151
Bujx koHTpOJIS: 3a4eT/IK3aMeH 0,24 IK3aMeH
(8.6)
B 3auerHbIX B actponom.
Bunasr yue6HOM paboThI eAMHUIIAX gacax
O01as Tpya10eMKOCTh JMCHUILTHHBI 110 Y4eOHOMY IJIAHY 5,0 135
KonTaktHas padora (KP): 0,57 15,3
Jlexruu (JIek) 0,28 75
[Tpaktuaeckue 3anstus (I13) 0,28 7,5
CamocrositesibHas padora (CP) 4,19 113,25
Buja konTpoJsi: 3aueT/3K3aMeH 0,24 IK3aMeH
(6,45)

AHHOTaUUs padoyeil NPOrpaMMbl JUCUUILIIHHBI
«IKOHOMHKA ¥ MPOTrHO3MPOBaHNe NPOMBINLICHHOr0 NpupoaonoJs3osanus» (b1.B.17)

1 Meau AMCHUIVIMHBI - TIOATOTOBKA CHEIHMAIMCTOB-3KOJOrOB, 00JaJar0IINUX
HABBIKAMU CBOOOJHOTO BIIAJICHWS ~ METOJaMU M TMOAXOJaMHU K TPHHITUIO PEIICHUH,
OMMPAIOLIUXCS HAa PE3yNbTAThl TITyOOKOT0 3KOJIOTO-DKOHOMUYECKOTO aHajln3a 3KOJOTHYECKHX
npo0JieM, BO3HUKAKOMIUX B chepe PyHKITMOHUPOBAHUS MPOMBIIIIEHHOTO TIPOU3BOICTBA.

2 B pe3yabraTre wu3ydyeHHMs JUCHUIVIMHBI OOy4yawinuiicsi mo TmporpamMmme
0akajaBpHaTa J0JI/KEH:

Obnadams cnepyromumu obmenpodeccuonanbapiMu (OIIK) n mpodeccrnoHaaIbHBIMU
(ITK) xoMIeTeHUUSIMHU:

- CIOCOOHOCTBIO  HCIIOJNB30BaTh COBpPEMEHHbIE HH(GOPMAIMOHHBIE TEXHOJOTHH,




IPOBOIUTH 00pabOTKY MH(GOPMAIMK C UCIOIB30BAHUEM MPUKIIAJHBIX MPOrpaMM U 0a3 JaHHBIX
JUI pacyeTa TEXHOJIOTMYECKUX MapaMeTpoB 0OOPYHOBaHMS M MOHMTOPUHIA MPUPOAHBIX Cpel
(I1K-3);

- CIIOCOOHOCTBIO HCHOJB30BAaTh IEMEHTHl 3KOJOr0-3KOHOMMYECKOI'O aHajlu3a B
CO3JIaHUM SHEPro- u pecypcocoeperatomiux TexHosoruii (ITK-8);

- CHOCOOHOCTBIO MPUMEHSTH COBPEMEHHBIE METO/bl HCCIIEAOBAHUS TEXHOJIOTMYECKUX
IIPOLIECCOB W TPUPOAHBIX CpENl, MHCIONb30BaTh KOMIBIOTEPHBIE CPEACTBA B HAYYHO-
uccienoBareabckoi padore (ITK-14).

3uams:

— IIpaBOBbIE, METOAMYECKHE, HOPMATUBHO-METOJMUYECKUE JIOKYMEHTBI, Kacarolluecs
pean3aluy SKOHOMUYECKUX MEXaHU3MOB OXPaHbI OKPY’KAIOLIEH PUPOJHON Cpeibl;

— METOJbl OLEHKU yliepOa OT 3arpsA3HEHUs OKpY’Karolleld cpeabl MPOMBIIIICHHBIMU
IPENIPUATHIMMY;

— METO/Ibl UICUUCIICHHS SKOJIOTHYECKUX IJIaTeXel 3a 3arpsi3HeHUE OKpYKarollel cpe/ibl;

— CYIIECTBYIOIIHME CePTH(PHUIMPOBAHHBIE MPOrPAMMHBIE IPOAYKTHl U MH(POPMAITHOHHBIC
CHCTEMBI, IPUMEHSIEMbIE B CUCTEMaX YIpPaBJIEHUS CPEel03aIUTHON JAEATEIbHOCTBIO;

— METOAbl TNPOBEACHUS TEXHUKO-3KOHOMHUYECKHUX pacueroB, OLIEHKU 3KOJIOro-
9KOHOMHUYECKOH 3(PPEKTUBHOCTH KAUTAJIbHBIX BIOKEHUH B CTPOUTENBCTBO IPOU3BOJICTBEHHO-
XO3SIMCTBEHHBIX OOBEKTOB, pa3pabOTKM M BHEIAPEHUS HOBOM TEXHHWKH,  OCYIIECTBICHUS
CPEeA03alIUTHBIX MEPOIIPUATHUH;

— METOJIBI IKOJIOT0-?KOHOMHYECKOT0 aHaJIN3a, IPOrHO3UPOBAHMS U YIIPABICHHS B cepe
HIPOMBIIIJICHHOTO IPUPO/IOTIOJIb30BAHMSL.

Ymemo:

- [PUMEHATh IOJYYEHHbIE 3HAHMS, YMEHHMS M HaBbIKM B 00JacTU 3KOJIOTMYECKOH
HSKOHOMHUKH ISl KBIM(PUIIMPOBAHHOTO BBIIOJIHEHUSI HAyYHO-HCCIIEI0BATENbCKOM, MPOEKTHOM,
IIPOU3BOJICTBEHHO-TEXHOJIOTUUECKOM,  OKCIEPTHOM M OpPraHM3allMOHHO-YNPAaBIECHYECKON
npohecCuOHATbHON NeSTENbHOCTH.

Braoemy:

- MpPaKTUYECKUMH HaBbIKAMU MPUMEHEHUS JEHUCTBYIOIIUX HOPMATUBHO-METOIUYECKHX
JOKYMEHTOB, CIELUAIN3UPOBAHHBIX IPOrPAMMHBIX MPOAYKTOB M IIOJIYYEHHBIX B IpoLEcce
oOydeHus 3HAHUM /i1 TMPOBENEHUS HATypalbHOW M CTOMMOCTHON OLIEHKH BO3JEHCTBUS
IPOMBIIUIEHHBIX ~ NPENNPHUATHM Ha  OKPYXAlOUIYI0  Cpeldy; ONpENCNICHUs  Ppa3MepoB
KOMIIEHCAIIMOHHBIX IUIaTeXel 3a 3arpsizHeHue armocgepbl, BOJHBIX OOBEKTOB M IOYB;
HOJArOTOBKH 3KOJIOT0-3KOHOMUYECKOT0 000CHOBaHMS 3(PPEKTUBHOCTH pa3pabOTKU U BHEIPEHUS
OJIHOIIEJIEBBIX U MHOTOLIETIEBBIX CPEO3AILUTHBIX MEPOIPUITUH.

3. Kparkoe conep:kanue JHCIUIIAHBI:

HapogHoe XO03sicTBO Kak IEJIOCTHas 3KOJOro-s3KoHOMHueckas cuctema [lonstue
IIPOMBIIIJIEHHOTO  MPUPOOIIOJIB30BaHUs.  XapakTep B3aMMOJEICTBUS TPOMBIIIJIEHHBIX
00BEKTOB C OKPYXKAIOIICH MPUPOJTHON CPEIOM M €ro HSKOJOT0-DPKOHOMHYECKUE TOCIECTBHUSA.
Ponp u 3HaueHME SKOHOMMKHM IPHUPOAONOJIL30BAaHUS B PEIICHHUM 3a1ad pPa3BUTHS OTpaciiel
HAapOJIHOTO XO35MCTBA U OXPaHbl OKPYXkKAIOIIEH TPUPOJHON CPEBI.

HopmatuBHO-IpaBOBbIE  aKThl,  PETYJUPYIOIIME  MPUMEHEHHUE  SKOHOMHYECKHUX
MEXaHU3MOB MPHUPOJONOIB30BaHUS. JIEMEHThl SKOHOMHUYECKOTO MEXaHU3Ma PalMOHAIBHOTO
IIPUPOIONOIL30BaHUA. MecTo HOPMUPOBAHMS YpPOBHS 3arps3HEHMsI OKpYXKArolled cpenbl B
3ajaye peaju3aliid SKOHOMHYECKOrO0 MEXaHH3Ma OXpaHbl OKpyxkarouied cpensl. Cucrema
IUTaTEXEN 3a 3arpsA3HeHHEe OKpPY’KAIoIIe cpellbl KaK WHCTPYMEHT oOecreyeHHs HOPMAaTHBHOTO
KauecTBa OKpykaromieil cpenbl. Ponb sKoj0r0-3KOHOMHYECKOTOo aHanmm3a B G (EeKTHBHON
peann3anuy SKOHOMUYECKOTO MEXaHU3Ma IPUPOIOTIOIb30BAHUS.

Hcnonb3oBanne MHGOPMAIIMOHHBIX TEXHOIOTUN U CepTU(GULUPOBAHHBIX MTPOrPaMMHBIX
IPOAYKTOB JUIsl OLIEHKM BO3JCHCTBHS Ha OKPYKAIOLIYI0 Cpeay BbIOPOCOB 3arps3HSIOLIMX
BEILIECTB B aTMoc(epy U cOpOCOB B BOAHBIE OOBEKTHI. Y CTAHOBIIEHHE HOPMATUBOB MPEAEIbHO
JIOMTYCTUMBIX BBIOPOCOB B arMocepy M HOPMATUBOB COPOCOB B BOJHBIE OOBEKTHI IO



pe3ysbTaTtaM OIICHKH BO3ACHCTBUS. BbIOOp Cpemo3aliuTHBIX MEpONpHUATHH, 00ecreuynBaromuX
HOPMAaTUBHOE Ka4€CTBO OKPYKAIOLIEN CPEb.

DKOJIOr0-5KOHOMUYECKUN yIIepd Kak CpeACTBO aHalIM3a Pa3MEpOB aHTPOIOTEHHOTO
BO3JCHCTBUS Ha  OKPYXAIOUIYI0 Cpely M YydyeTa HKOHOMUYECKUX IOCIEICTBUN 3TOrO
BO3JICUCTBUS IIPU  aHAIMU3E HApOJHOXO3SUCTBEHHOW H(PPEKTUBHOCTH CPEAO3ALIUTHBIX
MEPONPUATUA N HHBECTHLIMOHHBIX NPOEKTOB. CylIeCTBYIOIME METOAbl OLIEHKH JKOJOro-
KOHOMHYECKOTO yiepOa. OCHOBBI MOJX0/a K YKPYITHEHHON OIICHKE yiiepOa OT 3arps3HeHUs
aTMocdepsl, BOAHBIX OOBEKTOB M pa3MelleHHs oTxoaoB. Ilopspok ompeneneHus pa3mepoB
yiep0a oT 3arpsi3HEHUs 3eMelb XUMUYECKUMH BEILIECTBAMMU.

MeToapl nucuMcIeHUs IUIATEKEH 3a 3arps3HEHUE OKPYKAIOWEH cpeipl U HETaTUBHOE
BO3/ICIICTBME HAa OKPYKAIOLIYIO0 Cpely MpU pa3MEIIEHHH OTXOAOB. AHaIM3 SKOHOMHUYECKUX
MEXAHU3MOB CTUMYJUPOBAHMS CHIDKEHHUS 3arpsA3HEHMsS OKDYKAIOLIEH Cpelpl NMPU B3UMaHUU
IKOJIOTHYECKUX IuiaTekell. OCHOBHBIE (AKTOPHI, BIMAIONIME HA BEIMYUHY IJIaThl. Buabl
IUIaTe)KEH, MCTOYHUKU (OPMHMPOBAHUS, HAIPABIECHUS MCIONb30BaHMA. Pacduer rmuiatexeill 3a
BBIOPOCHI 3arpsI3HAIONIMX BEHIECTB B aTMocdepy, cOpoc B BOAHBIE OOBEKTHI, HETaTUBHOE
BO3/CHCTBUE HAa OKPYKAIOLIYI0 CpeAy IpU pa3MelleHUH oTXooB. IlpuHummnsl ¢popmupoBaHus
CTaBOK IIJIaTeXeW 3a 3arps3HeHHe OKpyxkarwomei cpenpl. [Ipumenenue HHPOPMAIMOHHO-
BBIUMCJIMTEIBHBIX CHUCTEM MJI pacueTa SKOJIOIMYECKMX IIIaTeKed M aHajau3a BKIIAJOB
Pa3IMYHBIX AIEMEHTOB IPOU3BOJICTBEHHO-X035ICTBEHHON CHCTEMBI B HX ()OPMUPOBAHUE.

AHalu3 3K0JI0r0-3KOHOMHUYECKON 3()(PEeKTUBHOCTH OCYIECTBICHUS MPUPOAOOXPAHHBIX
MEPONPUITUHA, pa3pabOTKW W BHEIPEHHUS HOBOM TEXHUKM, OCYIIECTBIICHUS KalMUTaJbHBIX
BioxeHui. ConepkaHue 3K0JIOr0-3KOHOMUYECKOTO OOOCHOBAHUS MHBECTHLIMOHHBIX MPOEKTOB,
UX KOMMepuYecKkas, OIJDKeTHass M SKOHOMHYecKas 3(¢eKTUBHOCTh. HeauckoHTHpyemble U
JUCKOHTUPYEMBIE IOKa3aTeNIN 3KOJIOT0-3KOHOMUYECKOH 3 (PEKTUBHOCTH, METOIbI UX pacyera u
oOnactb mpuMeHeHud. [IoHsATHE COMOCTaBUMOCTH pa3iMYHBIX BapUAaHTOB OJHOLENEBBIX U
MHOTOLIEJIEBBIX ~ HPUPOAOOXPAHHBIX  Meponpusatuil. Metoasl aHamm3a 3((EeKTUBHOCTH
OJIHOLIETIEBBIX pecypcocOeperamimx U cpeao3anuTHeIX MeponpusTril. Crenuduka mogxomaa K
aHaM3y  9KOJIOTO-3KOHOMHYECKOM  3(()EeKTUBHOCTM MHOTOLENEBBIX  CPEJO3ALIUTHBIX
MeponpusaThid. BausHue paznuumii B o0beMax NMPOU3BOJCTBA MPOAYKIIMHM HAa METOAbl OLIEHKH
IKOJIOT0-3KOHOMUYECKHUX IMOKA3aTeIe pa3IMYHbIX BapUAHTOB TEXHUYECKUX pEIICHUN. AHaNN3
9KOJIOTO-3KOHOMUYECKOW A(P(EKTUBHOCTH TEXHUYECKMX pPELIEHUI, HaIlpaBIECHHbIX Ha
yAy4llleHHe KauecTBa MNPOAYKUMH. AHAJIN3  HKOJOr0-3KOHOMHYECKOH 3¢ (EeKTUBHOCTH
pPa3IUYHBIX BapHAHTOB MHOTOLENEBBIX  MPUPOJOOXPAHHBIX MEpONPUATUHN, CBSI3aHHBIX C
KOMILJIEKCHON TepepaboTKON ChIpbs, CO3AaHHWEM MAJIOOTXOAHBIX TEXHOJIOTUH, yTHIM3auuei
0TX0/10B. BiusiHMe pa3nuuuil acCOpTUMEHTa NPOAYKLIMHA M €€ KayecTBa Ha COIOCTaBUMOCTh
IKOJIOT0-3KOHOMUYECKUX MTOKA3aTeNIeH.

4 O0béM yueOHOH THCHHMIIINHBI

B 3aueTHBIX B akanewm.
Bunsr yae6HOI paboThI eAMHUIIAX yacax
O0mas TpyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4eOHOMY TUIAHY 5,0 180
Konrakthas pa6ora (KP): 0,57 20,4
Jlexmm (Jlek) 0,11 4
IIpaktuueckue 3anstus (I113) 0,22 8
Jlaboparopusbie 3ausaTus (J1ao0) 0,22 8
CamocrositesbHas padora (CP) 4,19 151
Bujx koHTpoOJIS: 3a4eT/IK3aMeH 0,24 sk3amen (8,6)
B 3auerHbIx B actponom.
Bunbt yue6HOM paboThI eAMHUIIAX yacax
Oo6masi TpyA0eMKOCTh JUCHHUIJIMHBI IO Y4eOHOMY IJIaHy 5,0 135




KonraktHas pa6ora (KP): 0,57 15,3
Jlexiuu (JIek) 0,11 3
[Tpaktrueckue 3ansatus (I13) 0,22 6
Jlabopatopusbie 3ausTus (J1ao) 0,22 6
CamocrositesibHas padora (CP) 4,19 113,25
Buj KOHTpoJIs: 3a4eT/IK3aMeH 0,24 IK3aMeH
(6,45)

AHHOTan U padoyeil NPOrpaMMbl JUCHUIJIMHBI
«OcHOBBI MUKPOOHOJIOTHH U OuoTexHosorun» (b1.B.18)

1 Heap AUCHUIIMHBI - W3y4YCHHE OMOJIOTUYECKUX CBOMCTB MHUKPOOPTAHU3MOB,
ONpEACIAIONIMX UX POJIb B AIBOJIOLUU aTMOCHEpBI, ydyacTHe B OMOT€OXMMHUYECKHX ILIHMKIIaX
MpeBpalieHus B TPHUPOJE Yriepoaa, aszoTa, cepbl, ¢docdopa, Keine3a;, CaMOOUYHINAIONICH
CIIOCOOHOCTH 9KOCHUCTEM, 3aKOHOMEPHOCTEN WCIIOJIb30BaHUS MUKpPOOPTaHU3MOB;
OMOTEXHOJIOTHYECKUX CIIOCOOOB OUMCTKH 3arpsI3HEHHBIX MPUPOJIHBIX U TEXHOTEHHBIX CUCTEM.

2 B pe3yabraTe H3y4YeHUs] JUCHUILUIMHBI oOydamoluiicds N0 Nporpamme
0akajaBpHuaTa q0J5KeH

Obnadams CIeAyOIUMU KOMIIETEHIIUAMU:

- CIIOCOOHOCTHIO HCIIOIB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JIJIs1 TOHUMaHUS
OKpyXxaromiero mupa u siiieanit npuposl (OI1K-3);

- CIOCOOHOCTBIO YU4aCTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTUYECKUX MPOIIECCOB
C TIO3UIIUM PHEPTO- U PeCypcocOepekeHnss, MUHUMH3ALUKA BO3ACHCTBHUS Ha OKPYXKAIOIIYIO CPEIy
(TIK-2).

3namo:

- OnoxuMHuueckue M (PU3MOJOTUYECKHE CBOICTBA MUKPOOPTaHU3MOB (OakTepuii
1MaHoOaKTepuil, apxebakTepuii, BUPYCOB, OJTHOKJIETOYHBIX BOJAOPOCIEH, TPOCTEHIITNX, TPHOOB);

- TeHETUYECKHUE OCOOEHHOCTH MUKPOOPTaHU3MOB, POJIb MIa3MHUJ] B SBOTIOIMOHHBIX
mporeccax, 3aKOHOMEPHOCTH  MOAU(UKAIIMOHHOW M TE€HETUYECKOW  HM3MEHUYHMBOCTH
MHUKpPOOPTaHU3MOB;

- MPOIIECCHI aJanTallluy, BIUSIHUE TUIIOB €CTECTBEHHOTO O0TOOpa Ha M3MEHUYMBOCTH
NOMYNSINM, XapakTep  BIUSHUS  OKOJOTMYECKMX W  TEXHOTCHHBIX  (aKTOpOB  Ha
MHUKPOOPTaHU3MBI,

-OCHOBBI TEPHOJMYECKOTO U HEMPEPHIBHOTO KYIbTHBUPOBAHMS, 3aKOHOMEPHOCTH OHO-
TEXHOJIOTHYECKUX CIIOCOOOB OYMCTKHU 3arps3HEHHBIX TPUPOIHBIX U TEXHOTEHHBIX CUCTEM.

Ymemy:

- onpenensTe MOp(}OJIOTHI0O MHUKPOOPTaHU3MOB M OTHOIICHHE WX K pa3HBIM
rpynmnam, MUKpoOHYI0 00ceMeHEHHOCTh 00BEKTOB OKPYIKAIOIIEH Cpe/ibl U TEXHOTEHHBIX CPE/I;

- BBIJICJISITh MUKPOOPTAHU3MBI C OMpPEACIEHHBIMU (HU3HUOJIOTHYECKUM CBOMCTBAMU
METO/ZIOM HAKOMHUTENIbHBIX KYIbTYP, BBIIENSATH YUCThIE KYJIbTYPhl, ONpPEAETSATh AKTUBHOCTh
OMOIHIOB U YyBCTBUTEIHLHOCTH MUKPOOPTAaHU3MOB K aHTHOUOTHKAM;

- FOTOBUTh MHTATENIbHbIE CpPEIbl M KYJIbTUBUPOBaTbh MHUKPOOPraHU3MBI B
CTAIlMOHAPHBIX YCIOBUSX;

- omnpenensath  AG(GEeKTUBHOCTh  HUCIOIB30BAHUS ~ MHUKPOOPTaHU3MOB IS
OmopeMenuannuu 3arps3HEHHBIX TTOYB M OYUCTKU BOJIBI.

Braoemy:

- OCHOBaMH MHUKPOOHMOJOTUYECKONW TEXHUKH, METOJIaMH MHUKPOCKOIHH B CBETIIOM
noJjie, METOJaMHU TMOATOTOBKH TIPEnapaTroB [Jisi MHUKPOCKOINHHU, MOATOTOBKOW TMOCYAbl U
MUTATENbHBIX Cpell sl KYyJIbTUBUPOBAHUS MUKPOOPTaHM3MOB, METO/IaMU TIOCEBOB U IEPECEBOB
Ha KUJKWE U TBEPAbIC MUTATEIbHBIE CPE/IBI.

3 Kparkoe cogep:kaHue TUCHUILINHBI:

Beenenne B mpeamer. OOBEKTH U METOABI MUKPOOWOJIOTUH, MUP MHUKPOOPTAaHU3MOB,
oOurye npu3Haky U pazHooOpasue. Poib B mpupojie M MpaKTUYECKOUN e TEIIbHOCTH.




Buonoruss  mpoTHUCTOB  (MHKpOBOAOPOCIM,  TpuOBI,  MpocTelmme,  OakTepuw,
[IUaHOOAKTEePHH, apXeOAaKTePHH, BHUPYChI) : OCOOCHHOCTH CTPOCHHUS KJIETOK MPOKApHOT U
9YKAapHOT, MPHUHLUIBI KIacCU(UKAIUN, OCOOCHHOCTH NHTAHUS M OTHOIICHUS K YCIOBHUSM
OKpyKaromield cpenbl. Ponb B mpupoje, 3HaYCHHE W HCIOJIB30BAHHE B OMOTEXHOJIOTUYCCKHUX
nporeccax.

Poctr ® KyJbTHBHpOBaHHWE MHKPOOPTaHM3MOB. XHUMHUYECKHH COCTaB  KIETOK
MHUKPOOPTaHU3MOB. THIBI MUTaHUS MUKPOOPTAaHW3MOB, TOCTYIUIEHUE MHUTATEIbHBIX BEIIECTB B
KJIETKY. BUIBI M cOCTaB MUTATENBHBIX CpPel Ul KYJIbTUBUPOBaHUS. METOIBI OIpeaeIICHUS
aKTUBHOCTH pocTa MHKpoOpraHm3moB. CrocoObl — KyJIbTHBHPOBAHUS:  IEPUOJUYECKOE,
HETPEPhIBHOE, UMMOOMIIN3AIINS KIETOK.

Metabonu3zm MuKpoopranuzMoB. OOMEH BEmIECTB, KaK COBOKYIIHOCTb pEaKIHi
aHabonm3Ma M Karabosm3ma. THIBl OMOJOTHYECKOTO OKHCICHUsS (a’dpoOHOE M aHa’poOHOE
JIbIXaHUE, OpoxeHue). AspobHoe OKHCJIEHHE OpraHMYECKHUX cyOcTparos,
[EJUTFOJIO30COICPXKAIIMX ~ MPUPOTHBIX  OMONOJIMMEPOB,  YIJIEBOJIOB, OCIKOB,  JIMITUJIOB,
yriaeBonopoaos, C-1 coenunenuil. I[lonHoe okucieHue, HEMONIHOE OKUCIEHHUE, TpaHCchHOopMaLIns.
OxuciieHue HEOPraHMYeCKHX CyOcTpatoB. AHa’poOHas TpaHchopMaIys OpraHHYECKUX
cyocTparoB (OposkeHus, aHadpoOHOE Jbixa- HUE).OcoOeHHOCTH OaKTepUaIBbHOTO (POTOCHHTE3A.
Poms B mpupoie ¥ TOpaKTUYECKOE 3HAYECHUE OTHUX MPOIECCOB B OUOTEXHOJOTMH U
IIPOMBILIIEHHOW 9KOJIOTHH.

['eHeTHuecKUe  acmeKThl ~ MHKPOOPraHU3MOB.  ['€HOM  DYKapHOTHYECKUX  H
POKAPUOTHYECKUX OPraHU3MOB. PoJb Mmiia3mua B 9BOMIOLMMOHHBIX MPOIIECCax, 3aKOHOMEPHOCTH
MOJU(PUKAIIMOHHONW U TEHETHYECKONW M3MEHYMBOCTH MUKPOOPTaHU3MOB, IIPOIIECCOB a/IallTallHH,
BIMSIHASL THIIOB E€CTECTBEHHOTO OTOOpa Ha HM3MEHYMBOCTH TMOMYJISIMNA, XapakTep BIUSHUSL
9KOJIOTUYECKUX M TEXHOTEHHBIX ()aKTOPOB HA MHUKPOOPTaHU3MbI. [[pUHIIMITEI METOIOB CEICKIIMU
MHUKPOOPTaHU3MOB. OJKOJIOTHSI MHKpPOOPTaHM3MOB. PacmpocTpaHeHne MHKpPOOPTaHH3MOB B
MPUPOJHBIX U TEXHOTEHHBIX Cpefax. Y4yacTHe MUKPOOPTaHU3MOB B OMOTEOXUMHUYECKHIX ITHKIAX
MIpEBpAIlCHHI B IPUPOJIE YTIAEPOa, a30Ta, cepbl, pocdopa, xene3a. PopMbl B3aUMOOTHOIICHUH
MHUKPOOPIaHU3MOB.

Poip MHUKPOOPTaHU3MOB B nporeccax CaMOOOYHUIICHUS MIPUPOTHBIX
cpea.3aKOHOMEPHOCTH OMOTEXHOJOTHUECKUX CHOCOOOB OYMCTKH 3arps3HEHHBIX MPHUPOIHBIX U
TEXHOTEHHBIX CHUCTEM ( TTIOYBBI U BOJIBI).

4 O0beM yueOHOI TMCHNITHHBI
B 3aueTHBIX B akanem.
Bunasr yue6HOM paboThI e IMHHUIAX qacax
OO6mas TpyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 5,0 180
KonrTaktHas padora (KP): 0,79 28,4
Jlexmmm (Jlek) 0,22 8
[TpakTueckue 3anstus (I113) 0,11 4
Jlaboparopusbie 3ausaTus (J1ab) 0,45 16
CamocrositesnbHas padora (CP) 3,97 143
Bujx koHTpOJIS: 3a4eT/IK3aMeH 0,24 IK3aMEH
(8.6)
B 3auerHbIX B actponom.
Bunbt yueOHO paboThI e TUHHIIAX qacax
OO01mast TPyA0eMKOCTh THCIUIIJIMHBI 110 Y4eOHOMY IJIaHY 50 135
KonraktHas pa6ora (KP): 0,79 21,3
Jlexmm (Jlek) 0,22 6
[Tpaktuaeckue 3arstus (I13) 0,11 3
Jlaboparopusbie 3ausatus (J1ab) 0,45 12




CamocrositesibHas padora (CP) 3,97 107,25

Buja koHTpoJsi: 3aueT/3K3aMeH 0,24 IK3aMeH
(6,45)

AHHOTaUus padoyeil MPOrpaMMsbl IMCHUTLIHHBI
«Ikogornyeckuit Mouutopunr» (b1.B.19)

1 Heap IMCHUIUIMHBI - TIOJYyYCHHUE CTYIEHTAMU 3HAHMWA B 00JACTH 3KOJIOTHYECKOTO
MOHUTOPHHIA KaK CIelHanbHON HH()OPMAMOHHON CUCTEMBI - CUCTEMbI HaOJIIOJICHHS M aHAJIN3a
COCTOSIHUS TIPHPOJTHON CPEJIbl, B TIEPBYIO OYEpEeAb 3arps3HEHUH U 3(PPEKTOB, BHI3BIBAEMBIX UMHU
B Onocdepe.

2 B pesyabTare M3y4yeHHsl IMCUUILIMHBI 00y4dawoumiics mo mporpamme fakajas-
pHATA J0JIKEH

Obaaoams crnenyromumu npodeccruoHanbHbiMU Komnerennusmu (I1K):

- CIIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOIHH,
IPOBOIUTH 00pabOTKy MH(OPMAIMK C HUCIOIB30BaHUEM MPHUKIAAHBIX HporpaMMm U 0a3
JAHHBIX JJIs pacueTa TEXHOJIOTMYECKUX IapaMeTpoB OOOpYyIOBaHHMS M MOHHMTOpPUHIA
npuponubix cpen (I1K-3);

- CIIOCOOHOCTBIO HIPUMEHSTh COBpPEMEHHbBIE METO/1bI UCCIIEI0BAHUS
TEXHOJOTMYECKUX MPOLIECCOB U IPUPOJIHBIX CPEll, UCIIOIb30BaTh KOMIIbIOTEPHBIE CPEJCTBA
B Hay4HO-HCCIIenoBaTenbekoi padore (ITK-14).

3nams:

- TpeOOBaHUS JEMCTBYIOIErO 3aKOHOJATENbCTBA B YacTU HKOJOTHYECKOTO
MOHUTOPHHTA;

- OCHOBHBIE€ HCTOYHUKHM TIOCTYIUICHMSI 3arps3HSIOIIMX BELIECTB B OOBEKTHI
OKpYKaroIle Cpe/ibl;

- OPUHIUIBl  [POEKTHPOBAHUS  MpPOrpaMM M METOJOB  HKOJOTHYECKOTO
MOHUTOPHHTA.

Ymems:

- HCIOJIb30BATETEXHUYECKUE CPEACTBA IKOJIOTHYECKOI0 MOHUTOPUHTA, MTOKa3aTeIu
OLIEHKH COCTOSIHUSI OKPY’KaIOIIeH cpe/ibl, MPOBOAUTH HEOOXOAUMBIE PACUETHI C UCIOIb30BAHUEM
COBPEMEHHBIX TEXHHUYECKHX CPE/ICTB;

- BBINOJIHATE MaTEMaTUYEeCKOEe IUIAHUPOBAaHHE HKCIEPUMEHTa U 00paboTKy ero
Pe3yJIbTaTOB C LIEIbI0 ONTUMHU3ALMU TPOrPAMM IKOJIOTMYECKOTO MOHUTOPHUHTA.

Braoemy:

- HaBbIKaMU MPOEKTUPOBAHUS CXEM HKOJIOTMYECKOT0 MOHUTOPUHTA;

- aHaJM30M  (AKTUYECKOr0 MaTepuaja TNpHU OpraHU3alMH  SKOJOTHYECKOIo
MOHHMTOPHHTA, AHAJIM30M COCTOSIHUS 00BEKTOB HAOIIOICHUSI.

3 Kparkoe cogepxxanne qUCHMININHBI

Knaccudukanus BUAOB M HampaBlIeHUH NEATENbHOCTU cucTeM MoHuTopuHra. Cospe-
MEHHBIE MPEJCTABICHUS O MOHMUTOPUHTOBBIX CUCTEMaX - MH(POPMALMOHHBIX CUCTEMAaX, BBINOJ-
HSIOILME 3a7jauy HAOIIOACHHs], OLEHKU M IMPOTHO3UPOBAHMS COCTOSHUS NMPUPOAHBIX cpea (Imac-
CHUBHBI MOHUTOPUHT).

OcHoBHBbIE 33/1Ja4 U OCHOBHbIE IPUHLIUIIBI Opranu3anuu ['ocy1apcTBEHHON CUCTEMBI Ha-
omonenuit (I'CH), I'mobGanbHO# cuctembl MOHUTOpUHTA OKpYyxatomeit cpenst [CMOC/GEMS.
KoHTakTHBIE ¥ JUCTAaHITMOHHBIE METOJIBI HAOMIOACHUHN (JTa3epHBINA, a3POKOCMUYECKUN MOHHTO-
PHHT).

Metoasl npobooT6opa, MpoOONOArOTOBKY, aHaIU3a U 00pabOTKM JaHHBIX B 3aBUCHMO-
CTH OT paccMaTpuBaeMoro mMacirabda. ['eorpadus HCTOYHMKOB U PACHOJIOKEHHUE TOCTOB HAOIIO-
IICHUH.

[Tpo6ooT60p 1 MPOOOMOATrOTOBKA - BAXKHEHIINN aCIEKT aHATUTUYECKONH XMMHUU TTPUPO/I-
HBIX Cpell, OTVINYAIOIUXCS BapuabeIbHOCTbIO, MHOTOKOMIIOHEHTHOCTBIO, allpUOPHON Hempes-
CKa3yeMOCTbIO BEILIECTBEHHOTO COCTaBa, a TaK)Xe YpPEe3BBIYAHO MaJbIMH OIpEaesIIeMbIMU




KoHIeHTpauusmu. Crneunpuka npodoordopa Hpu B3SATHHM NMPOO Ta30B, BOJAbI, OMOTHYECKHUX
31eMeHTOB. ONTUMH3ALMsI CXEMBI aHAJIN3A.

MeTtonbl U CpeacTBa aHamM3a OOBEKTOB OKPYXKAIOMIEH cpeabl. MeTonbl OMOaKKyMYyIisi-
UK, OMOMHIMKALMK U OMOTECTUPOBAHMS. DJIEKTPOXUMHUUYECKHE METObl aHanu3a. OnTuueckue
MeToAbl aHanu3a. ['a30KUAKOCTHAs XpoMaTorpaduu ¢ CEIeKTUBHBIMH JIETEKTOpPAMHU, IIPUMEHE-
HUE XPOMATO-MACC-CIEKTPOMETPUM HM3KOTO pa3peuicHus C KBaApPYNOJIbHBIMH  Macc-
nerektopamu. CepuiiHble Ia30aHaIN3aTOPbl, OCHOBAaHHbIE HA KOHIYKTOMETPUYECKHX, KOJIOPHU-
METPUYECKUX, NOTEHIIMOMETPUUECKUX METOAAX aHanu3a. IIpubopbl U METOABI TUCTAHIIMOHHBIX
JIa3€pHBIX U3MEPECHUI.

4 O0bEéM yueOHOM TUCUUIITIMHBI
B 3aueTHEBIX B akanmewm.
Bunbl yueOHOM paboThI e IMHHIAX qacax
OO0masi TpyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4eOHOMY IJIAHY 5,0 180
Konraktnas pa6ora (KP): 0,34 12,4
Jlexmm (Jlek) 0,22 8
ITpakTnueckue 3anstus (I113) 0,11 4
CamocrositesbHasi padora (CP) 3,42 123
Bua xoHTpoJIA: 3aueT/3K3aMeH 0,24 IK3aMeH
(8,6)
B 3aueTHbBIX B actponom.
Bunasr yue6HOM paboThI eIMHHIAX qacax
O01mas Tpy10eMKOCTb JMCHUILIHHBI 110 Y4€0HOMY IJIAHY 5,0 135
KonTaktHas padora (KP): 0,34 9,3
Jlexmm (Jlek) 0,22 6
[Tpaktnyeckue 3anstus (I13) 0,11 3
CamocrositenbHas padora (CP) 3,42 92,25
Buja konTpoJsi: 3aueT/3K3aMeH 0,24 IK3aMeH
(6,45)

AHHOTauA padoyeil NPOorpaMMbl JUCHUINJIMHBI
«Xumus okpyxarouieii cpeas» (51.B.20)

1 Heab AucUNIMHBI - GOPMUPOBAHNE KOMIUIEKCA CUCTEMATU3UPOBAHHBIX 3HAHUN
0 XUMHUYECKHX DOJIEMEHTaXx U MX COCIUHEHMSIX, a TaKKe 3aKOHOMEPHOCTSIX, KOTOPBIM
MOYUHSIFOTCS PA3IUNYHBIC XUMHUYECKUE PEAKIIMA MEK/Ty BEIIECTBAMHU B OKPY>KaIOIIEH cpejie.

2 B pe3yabTrare u3ydeHusi JAUCHUIIMHBI 00y4yawuuiics 1O MporpamMme
OakajaBpUaTAa J0JIKEH

Obaaoams crnenyromumu npodeccruonanbHbiMu kKomneTennusmu (I1K):

- CIOCOOHOCTH YYaCTBOBATh B COBEPIICHCTBOBAHUHY TEXHOJOTUUYECKHUX MPOIIECCOB C MO3H-
[UI DHEPro- M pecypcocOepekeHus, MUHUMH3AIMN BO3JCUCTBUS Ha OKPYXKAWIIYI Cpeay
(IIK-2);

- TOTOBHOCTH 0OOCHOBBIBATh KOHKPETHBIC TEXHUYECKUE PEIICHHS MPU Pa3pabOTKe TEXHO-
JIOTUYECKHUX TPOIIECCOB; BHIOMPATh TEXHUYECKHUE CPEJCTBA M TEXHOJIOTHH, HANPABJICHHBIC Ha
MUHHMH3ALUIO aHTPOIIOTEHHOTO BO3/ICHCTBUS Ha oKpykatomnyto cpeny (I1K-5);

- TOTOBHOCTH M3y4aTh HAYYHO-TEXHHUECKYIO MH(POPMAIINIO, aHATM3UPOBATh OTEUECTBEH-
HBIN ¥ 3apyOCKHBIN OMBIT MO TeMatuke uccienaoBanuii (ITK-13);

3nams:

- CTPYKTYpy Ouocepsr;

- crienuudeckue 0COOCHHOCTH CTPOEHHUS M XUMHUYECKOTO COCTaBa aTMOC(hepHl,
ruzpocdepsl U TuTochepsl;

- XUPaJbHYIO0 YUCTOTY dKUBOTO BEIIECTBA;




- HEPa3pbIBHYIO CBSI3b YEJIOBEKA, KaK IIPEICTAaBUTENS JKUBOTO BEILECTBA, C
MaTepuaibHO-IHEPreTHUECKUMU MTpoLeccaMmu Ouocdepsr;

- OCHOBHBIE ITPUPOAHBIE MEXAHNU3MBI, OIIPENEISIIOIINE €€ YCTONUNBOCTD.

Ymemo:

- MPOTHO3UPOBATH IIOCJIEJCTBUS HEraTHBHOIO AHTPOIIOTEHHOIO0 BO3ACUCTBUS Ha
NPUPOJHBIE MEXaHU3MBbI, OIpEACISIONUEe YCTOWYUBOCTh Ouoceppl U, Kak CIEICTBUE,
OKa3bIBAIOLIME HEOJAronmpusTHOE JCWCTBME Ha HacTosAlmlee M Oynaymiee IMOKOJICHHUS
YeJI0BEYECTBA.

Bnaoemu:

- COBPEMEHHBIMH TMPEACTABICHUSIMU O MUTPAUU M TpaHCPOpMAUH XUMHYECKHX
AIIEMEHTOB M UX COeIMHEHHMH B arMocdepe, ruapochepe W BEpXHUX CIOAX JUTOChHEps MO
BO3JICIICTBMEM  MPOIIECCOB  pacceMBaHMsl UM  KOHIIGHTPUPOBaHUS,  OOYyCIaBIMBAEMbBIX
CYIIECTBYIOIIMMH (POPMaMU JBHKEHHS MaTePH;

- HaBBIKAMHU aHaJlH3a HAYYHO-TEXHHUYECKON MHQpOpMAIU B 00JacTU XUMHH OKpYKaro-
IEN Cpebl.

3 Kparkoe coaep:kanue TUCHUTIUHBI:

Beeoenue. CoBpeMeHHbIE NIPEJICTABICHNUSI O BOSHUKHOBEHUHU BcelleHHOM U KU3HU Ha
wianere 3emus. CUMMETpUS M acCUMMETpUsi OKpykaromiero mupa. Ilonstue xupanbHOR
YUCTOTHI OrOoCchephl.

Qusuxo-xumuueckue npoyeccol 8 ammocgepe. CoctaB atmochepsl, couepkaHiue MUKPO
u Makpo npumecei. PopmupoBanue wuoHochepsl 3emau. O30H B armocdepe. I[Ipormecch
oOpa3oBanus u rudenu o3oHa. [lonsTue "HyneBoro nukia" 030HA, MPUYMHBI €T0 HAPYIICHUS.
[IpyurHbBl ¥ TIOCHEACTBUS BO3HMKHOBEHHS O30HOBOM "mbIpbl" Hag AnTapkrupoi. [Ipornos
COCTOSIHHUSI 030HOBOTrO cjosi. [IyTh yMeHbIIEHHSI aHTPOIOIN€HHOIO BIMSHUS HAa O30HOBBIA CIIOW
IUIaHeThl. MeXIyHapoJAHOE COTPYJHHUYECTBO B OOJIACTH HM3YYEHHUS M OXpaHbl 030HHOTO CIIOA.
XuMuueckue npespaileHus B Tponochepe. Kunernueckue mapameTpbl MpPOLECCOB OKUCIECHUS
npuMeceil. OOpazoBaHMsl CBOOOJHBIX pAIMKAJIOB, MX poOjb B Ipoleccax TpaHCPOopMaLuu
npumeceil B Tporocdepe. IlyTu mocTyrieHust u cToka coeAMHEHUN cepbl U a3ota. [Ipomeccsl
CYXOro ¥ MOKPOT'0 OCaXkJIeHHsI mpumMeceil. OCOOEHHOCTH IPOIIECCOB MEPEHOCA COSAMHEHUN cepbl
u azora B Tponochepe. Opranudeckue coeuHeHus B atMocdepe. VICTOUHUKY MOCTYIUICHUs U
CTOKa OpraHMYecKkux coefuHeHuil. IIpoueccsl TpaHchopMaluyM OpraHUYECKUX COEJUHEHUH B
Tporniocdepe. JucnepcHeie cucremsl B atmocgepe. TemnepaTypHble HHBEPCUU U YCTONYHMBOCTh
atMocdepsl. OCOOCHHOCTM NpPOTEKaHUs (HOTOXMMHUYECKHUX PEAKIMHA B BO3JyXE TOPOIOB.
OO6pa3oBaHue 030Ha, NEPOKCHUALIETUIIHUTPATA U €ro roMoioros. CXOJACTBO U pa3ivuue NpUYUH
oOpazoBanusi cmora B Jlonmone u Jloc-Anmxenece. OCOOEHHOCTH COCTaBa BO3AyXa B
nomenleHusx. Panuanmonssiii 6ananc 1utaHetsl. [lapHukoBelii  3¢ddext. IlapHukoBbIE Ta3bl.
[IpyuriHBl U BO3MOXKHBIE TIOCJIEJACTBUS YBEIWYEHUs KOHIIEHTPALIMU MAapHUKOBBIX Ta30B B
atMocdepe. Anpbeno 3emnn. BiusHue asposoneit Ha kinuMmar. [lomstue “‘ssmepHas HOYB”,
“anepHas 3uMa’”’. [Ipobiema coxpaHeHUs KIMMaTa U ee MEX/yHapOIHbIE aCIIEKTHI.

Qusuko-xumuueckue npoyeccvl 6 cuopocghepe. I'MIpOIOTUUECKUN IUKI U CTPOCHUE
ruzpocdepbl. AHOMaJbHBIE CBOMCTBA BOABI. OCHOBHBIE BHJIBI MPUPOAHBIX BOA M CIIOCOOBI MX
knaccuukanuu. dopMupoBaHHE cOCTaBa MPUPOJIHBIX BOA. [JlaBHbIE aHHOHBI U KAaTHOHBI.
Opranuyeckue BeLECTBA B IPUPOIHBIX Bojax. PactBopumocTs ra3os. Kputepun ycTolunBoCTH
MuHepasoB. JKeCTKOCTh M WIENIOYHOCTh MPHUPOAHBIX BOJA. 3aKHUCICHHE BOJOEMOB. ODBOJIOIMS
XUMHUYECKOro cocTaBa okeaHa. CoineBoil OanmaHc okeaHa. [ J1aBHbIE KOMIIOHEHTHI M COJIEBOU
coctaB BOJA OkeaHa. 3akoH [[utmapa. CoJIEHOCTP UM 3aKOHOMEPHOCTH €€ paclpeiciieHHs B
okeaHaX. OKHCIMTEIbHO-BOCCTAHOBUTENBHBIA  IOTEHLIMAN NpUpoAHbIX Box. Ilonstue pe.
I'panunpl ycroiunBocTy Boabl. BiusHue pH u pacTBOPEHHOro KUCIOpOJa HAa OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIN MOTEHLMA U 3HayeHue pe. Juarpammel pe - pH s MoaenbHbIX U
npUpoaHbIX cucteM. Penokc-OydepHocts mnpupomubix BoA. Crpatudukanus TPUPOIHBIX
BooeMOoB. OnurorpodHbie U 3BTPOPHBIC COCTOSIHHS BOJA0eMOB. OCOOEHHOCTH OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX IMPOLECCOB B OJIUTOTPOGHBIX M 3BTPO(HBIX BogoeMax, okeaHe, UepHom



Mope. KuHeTMka OCHOBHBIX OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX IIPOLIECCOB B MPUPOIHBIX
BojioeMax. Pemokc-mporeccsl ¢ y4acTHeM MEepeKHCH BOJOpPOAAa U CBOOOJHBIX PpaIHKaJIOB.
Hcrounnku oO6pa3oBaHus MEPEKUCH BOJIOPOIa U CBOOOTHBIX PaJHKaloB B BojoeMax. [Ipomeccs
KOMIUIEKCOOOpa3oBaHusi B NPUPOIHBIX Bojaax. KowmruiekcooOpa3oBarenu MNPUPOAHOTO U
AHTPOIIOTEHHOTO MTPOUCXO0XKACHUA. [ uIpar MeTaHa B MOPSIX.

Qusuko-xumuueckue npoyeccwl 8 1umocgepe. CoBpeMEHHOE MPEACTABICHUE O CTPOCHUU
auTocqepsl U 3JIEMEHTHOM COCTaBe 3€MHOW KOpbl. ['OpHBIE MOpPOABI W MOPOA0OOpa3yIOIINe
muHepaisl. [Iporeccsl BbIBeTpuBaHHUA W TouBoOOpazoBanus. [louBooOpa3zyromue (HakTOpbL.
CoBpeMeHHOE Tpe/ACTaBICHUE O IOYBE, TEPMUHBI MU ompenaeneHus. llouBeHHBIH MpoQuIb,
MOYBEHHBIN ropu3oHT. dusnyeckue cpoiicTBa MouyB. TBephas 4acTb NOuYBBL. MexaHUYeckue
BJIEMEHTHl TOYBBL. Baro€éMkKocTh M BO3AYXOEMKOCTh MOuBHL Kilaccudukanus mous 1o
MEXaHUYECKOMY COCTaBy. XMMHMUYECKHI COCTAB M CBOICTBA MOYB. DJIEMEHTHBIA COCTAB MOYBBI.
Opranuueckue BemectBa B nouse. ['ymyc. ®dpakunonHslii coctaB rymyca. ['yMHUHOBBIE U
¢byneBo- kucnotbl. ['ymun. OpraHomuHepanbHble cOeAUHEHHs] MOouBblL. [lormorurenbHas
criocoOHOCTh 1OYB. [louBeHHBI moOrIOMmMAKMKUKA KoMIUieke. MonHblE OOMeH B TMO4YBE.
OOmeHHbIe KaTUOHBI 1TOYB. EMKOCTh KATHOHHOTO 0OOMeHa. 3acojieHue OYB, TPUUYUHBI U METO/IbI
060pb0BI. KHCTTOTHOCTD M IIENIOYHOCTH MMOYB. AKTyaJIbHasl M MOTEHIHMAIbHAS KUCIOTHOCTH MOYB.
[TpuunHbl 3aKucIeHUS TOYB U Mephl 00pbObl. CoenuHeHus azora U (ochopa B MOUYBEHHOM
cnoe. Tpanchopmanust coequHeHuit azora u ¢ochopa B MOUYBEHHOM ciioe. ['mapar meraHa Ha
KOHTUHEHTAX.

Dusuko-xumuyecKue npoyeccvl Ha NYymsax MUspayuu 6peonvlX eeujecme 6 2eocghepax.
[lonsiTue O mnpoueccax MUrpalMU 3JEMEHTOB, WX KOHIIEHTPUPOBAHUSA M paccesHus B
OKpyXaromiel cpezae. buoreoxmmmueckue Oapbepbl. [loHATHE O KpyrooOopoTax BEIIECTB B
npuponae. Buabl kpyroo6opotoB. ['moGanbHbie KpyrooGopoTsl a3ora u ¢ocdopa B mpHUpOJE.
OcHoBHBIE OTJINYUS KPYTOOOOpPOTOB a30Ta U (ocdopa. BiausHue aHTpONOreHHON 1eATeIbHOCTH
Ha KpyroobopotTsl azota U (ocdopa. OCHOBHBIE 3KOJOTHMUECKUE MPOOJIEMBbI, CBSI3aHHBIE C
MCIIOJIb30BaHUEM a30THBIX U QOochOpHBIX y10OpEeHUll B CEIbCKOM X035iCcTBe. PaquoHyKIMIbI B
OKpyXkaroiel cpene. EcTecTBeHHbIE HCTOUYHUKN paanannu. VICTOUHMKK pajnuanuu, CO3JaHHbIE
yesioBekoM. Oco00 omacHbIe aHTPOIIOT€HHbIE Opranndeckue coeauHenus. Hedte u mpoaykTel ee
nepepaboTKu. XiopcojepKaiue opraHudeckue coenuHenus. Ilporecchl Tpancopmanuu u
MyTH MUTPAIMU 0CO0O0 OMACHBIX OPraHUYECKUX coelnHeHuM B 6uochepe. Tskenbie MeTamibl U
UX COEMHEHUs B oKpyxaromeil cpene. [lytu nocrymienus B 6uochepy. Ilponeccsl xummuueckon
TpaHcopMallii COEAMHEHUH TSKENIbIX METallIoB B OKpyxkawomeld cpene. Hctounuku
MOCTYIUIEHUS CYIIEPIKOTOKCUKAHTOB B OPraHU3M UY€JIOBEKaA.

3axniouenue. Ananu3 Haubonee CIOXKHBIX, TPEOYIOUIUX JaJbHEUIIEro H3yYeHUs
npo0JIeM XMMHUHU OKpY>KaroIlen cpebl.

4 O0bemM yueOHOH THCHMTIINHBI

B 3aueTHBIX B akanmem.
Bunbt yueOHO paboThI eAMHUIIAX yacax
O0mas TpyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4eOHOMY TUIAHY 3,0 108
Konrakthas pa6ora (KP): 0,33 12,2
Jlexmm (Jlek) 0,11 4
IIpaktuueckue 3anstus (I113) 0,22 8
CamocrositeanHas pa6ora (CP) 2,56 92
Buja konTpoJsi: 3a4er/3K3aMeH 0,11 3a4eT ¢
oneHkoii (3,8)
B 3agerHbIX B actponom.
Bunbt yueOHOM paboOThI e TUHHIIAX qacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 0 Y4€0HOMY IUIAHY 3,0 81
KonTaktHas padora (KP): 0,33 9,15




Jlexmn (Jlek) 0,11 3

[TpakTueckue 3anrstust (I13) 0,22 6
CamocrositesibHas padora (CP) 2,56 69
Buja konTpoJsi: 3aueT/3K3aMeH 0,11 3a4eT ¢

onenkoii(2,85)

AHHOTAIUsA padoyed MPOrpaMMpl JUCUUIIJINHbBI

«JJIeKTHBHBbIE THCHHILUITMHBI 0 Ppu3nyeckoii KyabType u cnopty» (b1.B.21)

1 Hesb AMCHMIUIMHBI: OBJAJEHUE METOJOJIOTHEH HAy4yHOro IMO3HAHUS (U3UYECKOM
KyJIBTYpBl M CIOPTA; 3HAHUE MCTOPHUYECKUX, HAYYHBIX M IMEAArOTMYECKUX OCHOB (pu3muecKoi
KYJBTYpBI, CIIOPTa U 3I0POBOr0 00pa3a >KU3HM; OBJIAJEHUE CUCTEMOI TEOPETHUYECKUX 3HAHUM,
NPAaKTUYECKUX YMEHHUH M HaBBIKOB, OOECIIEUMBAIOIIMX COXPAHEHUE M YKpEIUIEHUE 370POBbS,
ICUXUYECKoe  Oyiaromojyyvie, pa3BUTHE M  COBEPIICHCTBOBAHUE  ICUXO(U3NYECKUX
CHOCOOHOCTEH, KauyecTB M CBOWMCTB JIMYHOCTH, CAMOOIpenesieHne B (PM3MUYECKOW KYIbType U
CIIOPTE; M3Y4YCHHE TEOPETHUECKUX, TEXHUYECKUX M TAaKTUYECKMX IPUEMOB OJHOIO U3 BUJOB
cropTa.

2 B pesyabrare Wu3yYeHUs [UCHUILIMHBI O0O0y4YalIIMiici @O HporpamMmme
0akajiaBpuaTa J10JI/KeH:

Obaaoams crnenyromumu o0mekyasTypHbiMu (OK) koMneTeHnusIMu:

—  CIIOCOOHOCTBIO K caMoopraHu3anuu u camoodpaszosanuto (OK-7);

—  CHOCOOHOCTBIO HCIIOJIb30BAaTh METOJABI U CpeICcTBAa (PU3MYECKOW KYyJIbTYpBl IS

oOecrieueH s TIOTHOLIEHHOM COLMaIbHO# U npodeccnonanbHoi nestenpaoct (OK-8).

3namy:

—  HAY4YHO-IIPAKTHYECKHE OCHOBBI (PU3MUECKOHN KYJIbTYPBI MU CHOPTA, 310pOBOro 0Opasa

KHU3HU;

—  COUHaJIbHO-OMOJIOTMYECKHE OCHOBBI (PU3NUYECKOM KYIbTYPHI U CIOPTA;

—  BIMSHHE O3JOPOBHUTENBHBIX CHCTEM (PU3UUYECKOIO0 BOCHHUTAHMUS Ha YKpEIJICHHE

3/10pOBbs, TPOPUIAKTHKY NTPO(PECCHOHATBHBIX 3a00JIEBaHUN U BPEIHBIX PUBBIYEK;

—  CII0COOBI KOHTPOJISI U CAMOKOHTPOJISA, OLIEHKU (PU3NYECKOT0 Pa3BUTUA U (PU3NUYECKOM

MIOATOTOBJIEHHOCTH.

Ymemn:

—  COCTaBJATh KOMIUIEKC YNPaKHEHUH A CaMOCTOSITENbHBIX 3aHATUN (pusnueckont

KYJIbTYPOH U CIIOPTOM;

— COCTaBJISATh W BBIIOJHATH HWHAMBUAYAJIbHO MOJ00OpaHHBIE KOMIUJIEKCHI IO

(bu3nuecKoil KyabType U pa3IudHbIM BUIaM CIOPTA;

—  OCYIIECTBJIATb CaMOKOHTPOJb 32 COCTOSHMEM CBOEro OpraHu3sMa M coOiroaaTh

MIpaBWJIa TUTUEHBI U TEXHUKH 0€30MacHOCTH;

—  TNPUMEHATH NOJYYEeHHBIE TEOPETUYECKHE 3HAHUS B TOBCEAHEBHOM, 00pa30BaTeIbHOM

U Ipo(eCCUOHANBHOM JIeITEeNbHOCTH;

—  CaMOCTOSITETIbHO COBEpPLICHCTBOBATh M Pa3BUBATh CBOM KYJIbTYPHBI YpOBEHb B

o0acTu UCTOPUU PU3NYECKON KYIbTYpPHI U CIIOPTA;

—  omepupoBaThb TEMATUYECKUM MOHSATHHHBIM amnmapaToM COBPEMEHHOH (uznuyeckon

KYJIbTYpBI U CIIOPTA;

—  BBINOJHATH 3a/laHUs, CBSI3AHHBIE C CAMOCTOSITENIBHBIM aHalM30M M 00paboTKOMN

nH(pOpMAaLIUY N0 U3yYaeMbIM TEMaM.

—  OCYIIECTBJISITh TBOPUYECKOE COTPYJHHUYECTBO B KOJUIEKTUBHBIX (POPMAX 3aHATUH.

Braoemw:

— CpeICTBAaMM M METOJAaMH YKPEIUIEHUS WHAMBUIYAJIbHOTO 370POBbs, (PU3UYECKOTIO

CaMOCOBEPILEHCTBOBAHMS;

—  TEOPETHYECKUMH, TEXHWUYECKHMU M TAKTUYECKMMM HaBBIKAMHM B OJHOM W3 BHJIOB

CIIOpTa;




— HaBbIKAMHM KPHUTHYECKOTO MBINUICHUS, 0000IIeHnss M aHaiau3a WHPOpPMaLuH,

MTIOCTAaHOBKH LIeJIeH U BEIOOPA MYTH €€ JOCTHKECHHUS,

—  HCIONB30BaTh (PHU3KYIbTYPHO-O3I0OPOBUTEIBHYIO JESITEIBHOCTh ISl YKPEIUICHUS

3JI0POBbSI, JOCTHXKEHHS KU3HEHHBIX 1 MPO(PECCUOHATIBHBIX LENIEH.

3 Kpartkoe coaep:xkaHue TUCHUILIAHBI

Kypc nmuctumnuasl «JIeKTHBHBbIE AUCHMILIMHBI MO (U3MYeCKOH KyJAbType H
CIIOPTY» peajn3yeTcs yepe3 BapuaTUBHBIA KOMIIOHEHT (3JIEKTUBHBIA MOayIb) 328 akaj. 4acoB /
246 actpoHOM. 4. (KOHTaKTHas pabora + camocTosTeNbHas padoTa CTYJICHTOB), B 3au€THBIC
€MHUIIBI HE TMEPEeBOJUTCS, SBISETCS 00S3aTeNbHBIM JJIsi UCHOJIHEHUS MPU 3A04YHOU (opme
o0yuenus.

Kypc nmuciumninusbl «JJIeKTHBHbIE IUCHUIUVIMHBI 1O (U3NYECKOH KYJbType H
CIIOPTY» 3aKaHUMBAETCS 3a4€TOM B KOHIIE KaXJ0ro dYeTHOro cemectpa. KoHTpoib
OCYIIECTBIISIET OOBEKTUBHBINA yUeT Mpolecca U pe3ysbTaToB y4eOHOM NesTeIbHOCTH CTYIECHTOB
U OCYIIECTBJISIETCS 110 NMPUHITON B YHUBEPCUTETE PEUTHHrOBOW cucrteme Juisl cTyiaeHToB O3 u
30 oOyuenus.

Y cmyodenmos 3a0unoco omoenenusn nem npaKkmuyeckux 3aHAMUIN 8 CHOPHIUGHOM
3ane (). U3yuenue Oucuuniunbl — meopenuyecKoe.

[IporpaMMa paccuMTaHa Ha HU3y4YEHHE AUCLUIUIMHBI «JJIeKTHBHbIC NUCHHUILUIMHBI 110
(pu3uyeckoii KyJbType W CHOPTY» B TEUCHHE IIECTH CEMECTPOB M IIPENIOoJiaraer, uTo
oOyyaronuecss UMEIT TEOPETUUYECKYI0 IOJArOTOBKY B oOsactu AucuMILIuHbBl «Dusnueckas
KYJIbTYpa U CHOPT.

Kpureprem ycrnenrHoCTH OCBOCHHUSI yUeOHOTO MaTepHalia SBISIETCS SKCIEpTHasl OLEHKa
IpernoaaBaTensi, yYuThIBAIOIIas CBOEBPEMEHHOCTD U MOJHOTY BBIIIOJHEHUS JOMAITHUX 3a/1aHUH,
YETKOCTh U IOJHOLEHHOCTh BBIIOJIHEHHUS KOHTPOJIbHBIX PA0OT M IMPAKTUYECKOrO 3a/laHusl,
3HaHUI TEOPETHUYECKOTO pazjiesa AUCIUIIUHBIL.

Mopayasb 1. TeopeTnuecko-MeToAHYeCKHE OCHOBBI (pr3nuecKkoii KyJbTYpPbl U CIIOPTA.

1. O310poBUTENBHAS HANPABICHHOCTh — KaK BaKHEHIIUI MPUHIUI CUCTEMBI (PU3UUECKOTO
BocnuTaHus. OCHOBBI OCTPOEHHUS 037J0POBUTEIHLHON TPEHUPOBKHU.

2. OU3KyIbTYPHO-03JOPOBUTEIBHBIE METOIUKHU U CUCTEMBI.

3. OneHka COCTOSIHUSL 3/10pOBbS M (U3NYECKOM MOJArOTOBIEHHOCTH 3aHMMAIOIINUXCS

(bu3nUecKoil KyIbTypoil U CIIOPTOM.
Mopayas 2. /IBurateibHble BO3MOKHOCTH YeJIOBeKa — BOCNHMTAHMe (PU3MUYecKHX
kavecTB. BOCK I'TO.
1. TlosiBnenue u BHeapeHue kommekca ['TO
2. BocnuTtanue ¢u3MUecKUX KadecTB oOydaromuxcs (OTAEIbHbIE Kaue€CTBEHHBIE CTOPOHBI
JIBUTATEIbHBIX BO3MOKHOCTEH YEIOBEKa).
Mopayas 3. MeToanka OpraHu3anuy U NPOBeJACHUs] CIIOPTHBHBIX COPCBHOBAHUI U
(pu3KYJIBTYPHO-MACCOBBIX MEPONIPUATHH.
1. XapaktepucThka CHOPTHUBHBIX COPEBHOBAHUN U (U3KYIBTYPHO-MACCOBBIX MEPOTIPUSTHUH.
2. Oenepanbhbiit 3ak0H 0T 04.12.2007 Ne 329-D3 «O ¢dusuveckoil KyabType U CIOpPTE B
Poccuiickoit  ®enepanmmn». OpraHusainuss CHOPTUBHBIX — Meponpusthii. VHBeHT-
MEHEKMEHT B CIIOPTE.
3. OcHoBHbIe TIOHATHS 3TUKK criopta. Fair Play. TIpodunaktika HapymieHui CIIOPTUBHOM
sTuKH (0opbOa ¢ monmHroM B criopte). BAJIA.

4. O0beM y4eOHOH TUCHHUILINHBI (BADMATUBHbIN KOMIIOHEHT)

B CemecTpsl
Bun yueGHOM paboThI aKazeMm. I v Vi
qacax
OO0mast TpyA0eMKOCTh TUCHUTUTHHBI TI0 328 108 112 108
y4eOHOMY TUTaHY




KonraktHas padora (KP): 328 108 112 108
Jlexuuu (Jlek) 18 6 6 6
CamocrosiTtesibHas padora (CP): 298 98 102 98
Bun xonTpoOIs: 3aueT / 3k3aMeH 12 3auer (4) 3auer (4) 3auer (4)
B CemecTpsl
Bun yueOHOM paboTh ACTPOHOM. ] v Vi
qacax

OO61as TpyA0eMKOCTh TUCIUTUIMHbI 246 81 84 81
10 Y4eOHOMY TUTaHY
KonraktHasi padora (KP): 246 81 84 81
Jlexuunu (Jlek) 13,5 4,5 4,5 4,5
CamocTrositeqbHas padora (CP): 223,5 73,5 76,5 73,5
Bun xonTpoOIIS: 3a9eT / 9K3aMeH 9 3auer (3) 3auer (3) 3auer (3)

JAMCUMIVINHBI BADMATHBHOM 4acTH (IMCHUILIMHBI IO BHIOOPY)

AHHOTaus padoyeil NPOrpaMMbl 1M CHHUIIJIMHBI
«DU3NKO-XMMHYECKHE OCHOBBI IIPOLECCOB C UCI0Jb30BAHMEM NPUPOIHBIX PECyPCOB»
(51.B.1B.01.01)

1. Ieap AUMCHMIVIMHBI — O3HAKOMHUTBCS C TEPMOAMHAMHUYECKOM TeopHel pacTBOPOB
AIIEKTPOJIUTOB U BJIEKTPOXUMHUECKUX Lienel (rajJbBaHUYECKUX DJIEMEHTOB), MOHATh OCHOBHBIE
KMHETUYECKHE 3aKOHOMEPHOCTH IPOTEKaHUS XMMHMUYECKHX IIPOLECCOB, pOJIb KaTauu3a Ul
XUMHYECKON TEXHOJIOTHH.

2. B pesyabrare HM3y4YeHHsl JMCHUIUIMHBI O0y4YalomMiics 10 MporpaMmme
0akajaBpuaTa J0JI/KEeH:

Obnadamy cnepyromuMu odmenpodeccnonanbHbiMu komnereHusmMu (OIIK):

- CIIOCOOHOCTBIO HCIOJIB30BaTh OCHOBHBIE E€CTECTBEHHOHAYYHBIE 3aKOHBI IS
MOHUMAaHHSI OKpYXKaroIero Mupa u siieHuid mpupo st (OI1K-3);

- CMOCOOHOCTBIO OCYILIECTBIISATh TEXHOJOTMUECKUI MpOLEeCC B COOTBETCTBUM C
pPETrIaMEHTOM M HCIOJIb30BaTh TEXHUYECKHE CPEICTBA ISl U3MEPEHUs OCHOBHBIX I1apaMETPOB
TEXHOJIOTMYECKOT0 Tpoliecca, CBOUCTB ChIpbs U npoaykimu (ITK-1);

- CIOCOOHOCTHIO IIPUMEHSITh COBPEMEHHBIE METO/IbI MCCIIEIOBAHMS
TEXHOJIOTMYECKHUX IPOLECCOB M MPUPOJHBIX CPEl, MCIOJIb30BaTh KOMIIBIOTEPHBIE CPEICTBAa B
Hay4HO-HccieoBarenbekoit padore (ITK-14).

3nams:

- OTJIMYUTEIbHbIE OCOOEHHOCTH B TIOBEJIEHUU PACTBOPOB AJIEKTPOJIUTOB, CBSI3aHHBIE
C IIPOXO0XIEHUEM DJIEKTPUUECKOIO TOKA;

- TEOPUIO FAIbBAHUYECKUX SIBICHUM;

- TEOpUU KUHETUKH, IIYyTH TEOPETUYECKOro pacueTa CKOpPOCTeH XHMHUYECKUX
peaxkuil ¥ OrpaHU4YeHUs B IPUMEHUMOCTH PaCYE€THBIX METOJIOB;

- OCHOBBI TEOpPHUM (POTOXMMHUYECKHMX U LEMHBIX peakIui, OCOOCHHOCTH UX
CTaJIMMHOTO MPOTEKAHUS U YCIIOBUS OCYLIECTBIICHUS;

- OCHOBHBIE€ YepPThl TOMOT€HHOTO U T€TEPOreHHOr0 KaTaiau3a, IPUUYUHbBI YCKOPEHUs
XMMHYECKOI'0 Ipoliecca B IPUCYTCTBUU KaTaIN3aToPA.

Ymems:




- MPUMEHATh KOHAYKTOMETPUYECKUE M IMOTECHLUOMETPUUYECKHE H3MEPEHHS IS
orpezesieHus] TePMOJAUHAMUYECKUX (PYHKUIMNA XMMHUYECKUX PEaKIMii, KOHCTAHTHI TUCCOLIMALINY,
IIPOU3BEICHUS paCTBOPUMOCTH, pH pacTBOpoOB U T.x.

- MPUMEHATh  TEOPETUYECKUE 3HAHMS U DKCIEPUMEHTAJIbHBIE  METOJbI
uccienoBanus (U3MUECKOW XUMHUHM U PEUIeHHs BONPOCOB, BO3HUKAIOIIUX NPU H3yYECHUU
KUHETUKU XUMHYECKUX PEAKIIUH;

- MIPOBOJIUTh AHAIU3 M KPUTUYECKHU OLICHUBAThH MOJYyYEHHBIE SKCIEPUMEHTAIbHBIC
JIaHHbIe, 00001IaTh U JeflaTh 000CHOBAHHBIE BHIBOIBI HA 0a3e MPOBEAEHHBIX OIBITOB.

Braoemy:

- KOMILUIEKCOM COBPEMEHHBIX 3JIEKTPOXUMHUYECKUX METOJOB HCCIEAOBaHUS IS
ONpeIeTICHUS] TEPMOIMHAMUYECKUX XapaKTEPUCTUK JIEKTPOJIUTOB U XUMUYECKUX PEAKLIUN;

- METOAAMHU  OIpEACIICHHUs. IOpsSAKa U CKOPOCTHM PpPEaKUUU, YCTAHOBIIECHUS
JUMUTHPYIOIIEH CTaIUA U MEXaHNU3Ma U3y4aeMON XUMUYECKON PEaKLIUH;

- HaBBIKAMHUCOCTABJICHHS] TaJIbBAHUYECKUX OJEMEHTOB JUIsl LEJed OmpeneiaeHus
TEPMOJIMHAMUYECKUX XaPaKTEPUCTUK U KOHCTAHT PAaBHOBECHSI UCCIIEYEMOU peaKIuu;

- 3HAHUSIMU OCHOBHBIX 3aKOHOB XWMHYECKOM KHHETWUKH, BIUSHHUS Pa3IUYHBIX
bakTopoB (TEeMIepaTypsl, AaBIECHUS, KaTAIU3aTOPa) HA CKOPOCTh XUMUYECKON PEaKIIHH.

3 Kpartkoe cogep:kanue JUCUHNITUHBI

PacTtBopbl 3seKkTposMTOB. Onektpocratudeckas teopus JlebGas-Xiokkens. Pacuer
AKTUBHOCTH U CPEIHUX MOHHBIX KOAIPPHUIIUESHTOB aKTUBHOCTH CHIIBHBIX JJICKTPOIUTOB B
pa30aBICHHBIX M KOHIIEHTPHUPOBAHHBIX PACTBOPOB M PACTBOPAX YMEPEHHOW KOHIIEHTPALIMU.
VYaenbHas U MoJisipHasl 3JIEKTPUUECKUE MPOBOAUMOCTH. CKOPOCTh ABMXKEHUS U IOJBUYKHOCTD
noHOB. [IpenenbHble MOJSPHBIE 3JIEKTPOIPOBOJIHOCTH MOHOB. 3aKOH HE3aBUCHUMOIO JIBUKEHUS
noHoB Konbpayma. [IpuMeHeHrne n3MepeHnil 3JIEKTPUYECKON MPOBOJAUMOCTH TSI ONIPEACIEHUS
CTETNEeHH U KOHCTAHTHI IUCCOLMAIIUU CITA0BIX IIEKTPOIUTOB.

JyleKTpOXuMHUYeckne cucrembl (uenm). BO3HUKHOBEHHME CKayka [OTEHIMAja

HarpaHuie pasgena npoBoaHuUkoB  lu llpoma.  JIBoiHONM  3yieKTpuyeckuil  CJOM.
ONEeKTpoABMKyIlash  CWIa  TaJbBaHMYECKOIO  AJIEMEHTA,  DJIEKTPOJAHBIM  MOTEHIUAL.
TepMoguHamuueckast TEOpHUS raJlbBaHUNYECKUX SIBJICHU, YpaBHEHHE HepHcra.

OnekTpoxumMuueckass (GopMa OCHOBHOTO YpaBHEHHMs TEPMOJMHAMMKH, TEMIIEpaTypHbII
ko urment BJC. Onexktpoast | ullpoma, razoBbie M OKHCIUTETHLHO-BOCCTAHOBHUTEIIbHBIC
NIEKTPOAbI. THIIBI ralbBAHMYECKHUX DJIEMEHTOB: XUMUYECKHE, KOHLIEHTPALIMOHHBIE, C IEPEHOCOM
u 0e3 nepeHoca. XMMHUYECKHE NCTOYHUKH TOKA, TOTUIMBHBIE 3JIEMEHTHI.

Xumuyeckass KuHeTHKAa. CKOpPOCTh XUMHUYECKOW PpEaKIMH, KOHCTaHTa CKOPOCTH,
NOPSAJOK M MOJIEKYJISIpPHOCTh peakuuu. KuHernka HeoOpaTuMbIX peakuuid 1-ro, 2-ro, 3-ro u
HyJeBoro mnopsakoB. JuddepeHunanbHble U WHTETpajgbHbBIE METOABI OIpPENeNIeHUs] MOpsIKa
peakiuu. CroxHble peakiuu. [IpuHIMN HE3aBUCUMOTrO MPOTEKAHMS JIEMEHTAPHBIX PEaKIIM.
OOpartumMble, napajienbHble U IOCHEAOBaTeIbHbIE peakiuu 1-ro mopsaka. BrusHue
TEMIEpaTypbl Ha CKOPOCTb peaklMH, NpuoOImkeHHoe npasuio Baut-I'odda. VYpasHeHnue
Appennyca, nuddepeHraabHas W UHTErpaibHble (OpPMBI ypaBHEHHs. DKCIIOHEHIMAIbHAs
dbopma ypaBHeHUSI AppeHuyca. DHEprusi akTUBALlMU U MPEAIKCIIOHEHIIUAIbHBIA MHOXKHUTEb.

Teopun XuMHUYECKOW KMHETUKH: TEOPHsI AKTUBHBIX COYIAapEHHUM M TEOpHUs MEPEXOIHOIO
cocrossHust TIIC (akTUBHPOBAHHOTO KOMIUIEKCA). OHTAJbIMS M DSHTPOINHUS aKTUBAIMU.
DoTOXMMHYECKHE peakuud. XUMudeckue u (GpoTopuszndeckue CTaguu, BTOPUUHBIE MPOILIECCHI.
Kuneruka ¢oroxumuueckux peakuuil. CeHCHOMWIN3HpPOBAaHHBIE (POTOXMMUYECKUE PEaKIUU.
LlenHble peakiy, MEXaHU3MbI 3apOKACHUSA, Pa3BUTUSA UM OOpbIBa Ienu. Hepa3BeTBieHHbIE U
pa3BETBICHHbIE ILEMHbIE peakuu. BeposTHOCTHas Teopusi pPa3BETBICHHBIX peaKLUM.
ITpenenbHble SABIEHMS B LIETTHBIX PEAKIUAX, HUOKHUN U BEPXHUH MPEAEIbl BOCIUIAMEHEHUS.

Karamm3. [omoreHHwsli © rereporeHHbI Katanu3. OCHOBHBIE 3aKOHOMEPHOCTHU
KaTaJIUTHUYECKUX peakuuil. BiausHue karanusaTtopa Ha TEPMOJMHAMHYECKHE M KMHETUYECKUE
napaMeTpsl peakuu. CeeKTUBHOCTh KaTaIM3aToOPa, KaTaIUTHYECKas aKTUBHOCTh. [ OMOT€HHBII
karanu3. CIuTHBIA M pa3fesIbHBI MEXAaHM3Mbl KaTAJIMTUYECKOIO JIEHCTBUS. DHEPreTUYeCKUe



qUarpaMMbl  B3aUMOJCHCTBHSI peareHToB ¢ KatanuzaropoM. OOmmii u cnenuduueckuit
KHCIJIOTHO-OCHOBHOM KaTaJus. Karanmuz  xommiekcamu IIEPEXOIHBIX METAJIJIOB.
DepMEHTAaTUBHBIN KaTanu3. l'eTeporeHHbI KaTaiu3. THUIBI TeTepOreHHBIX KaTaJIU3aTOPOB.

3aKOH JIEUCTBYIOIIUX MOBEpXHOCTEW. KMHETHKA reTepOreHHbIX peaKIiyii.

4 O0bem yueOHOH THCHHMIIINHBI
4.1 Ounas ¢popma

B 3aueTHEBIX B akanmewm.
Bunbr yueOHOM paboThI e IMHHIAX qacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI N0 Y4€0HOMY IJIAHY 6,0 216
KonTaktHas padora(KP): 2,67 96,4
Jlexmm (Jlek) 0,89 32
[Tpaktuyeckue 3anstus (I13) 0,89 32
JlaGopaTtopHsbie 3ansatus (J1ab) 0,89 32
CamocrositesbHasi padora (CP) 2,33 84
Bua koHTpoOJs: 3aueT/IK3aMeH 1,0 IK3aMeH
(35,6)

Buner yue6HOM paboThI

B 3aueTHBIX

B actponom.

CIMHULIAX gacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€OHOMY IJIAHY 6,0 162
Konrakthas pa6ora (KP): 2,67 72,3
Jlexmm (Jlek) 0,89 24
[Tpaktuueckue 3anstus (I13) 0,89 24
Jlaboparopusbie 3ansTus (J1ad) 0,89 24
CamocrositenbHas padora (CP) 2,33 63
Buja xonTpoJisi: 3auer/3K3aMeH 1,0 IK3aMeH
(26,7)
4.2 3aounas ¢popma
B 3aueTHEBIX B akanewm.
BI/II[BI y‘I€6HOI>'I pa60TI>I €IUHHUIIaX yacax
O0masi TpyA0eMKOCTh TUCIHUIIJIMHBI M0 YY4eOHOMY IJIAHY 6,0 216
KonraktHas pa6ora(KP): 0,62 22,4
Jlexmm (Jlek) 0,22 8
[Tpaktnyeckue 3anstus (I13) 0,22 8
JlaGopatopusie 3ansaTus (J1ab) 0,17 6
CamocrositeanHas pa6ora (CP) 5,14 185
Bua koHTpoOJsA: 3aUeT/IK3aMeH 0,24 IK3aMeH
(8.6)

Bunast yueOHoM paboTh

B 3aueTHBIX

B actponom.

eINHUIIaX gacax
Oo6masi TpyA0eMKOCTh TUCIHIIJIMHBI M0 YY4eOHOMY TUIAHY 6,0 162
KonraktHas pa6ora (KP): 0,62 16,8
Jlexumm (Jlek) 0,22 6




[Tpaxtrueckue 3ausatus (113) 0,22 6
Jlaboparopusbie 3ansTus (J1ad) 0,17 4,5
CamocrositesibHas padora (CP) 5,14 138,75
Bujx koHTpOJIS: 3a4eT/IK3aMeH 0,24 IK3aMeH
(6,45)

AHHOTaNUs pado4yei MPOrpaMmMbl JUCUUILIIMHBI

«XuMHYeCKAs] KHHETUKA OCHOBHBIX MPOILECCOB € HCMOJIb30BAHNEM MPHUPOIHBIX

pecypcos» (b1.B.JIB.01.02)

1 Heab AUCHMILVIMHBI — OBIAACTh 3HAHUAMHU OO0 OCHOBHBIX KHHETUYECKUX
3aKOHOMEPHOCTSIX ~NPOTEKaHUsI XHUMHUYECKUX IMPOLIECCOB, IMYTSIX BBISBICHHUS METOJIOB,
MO3BOJISIIOIIUX YCTAHABIUBATH MPUPOY CKOPOCTh-OMPEACIISIONICH CTaAuN U JeNiaTh BBIBOJIBI O
BO3MO>KHOM MEXaHU3M€ PEaKIuu, IOHUMATh POJIb KaTalau3a AJsl XUMUYECKOW TEXHOIOTHH.

2 B pesyabraTe wu3yYeHHs UCHMIJIMHBI OOy4YaKIIUiicA MO MporpaMmme
0akajiaBpuaTa J0JIKeH:

Obaaoams ciienyromumu obnienpodeccruonanbHbiMu Komnerennusmu (OI1K):

- CIOCOOHOCTBIO HCHOJB30BaTh OCHOBHBIE E€CTECTBEHHOHAYYHBIC 3aKOHBI s
MOHUMAaHHSI OKPYXKAoIIero Mupa u sisyeHuit mpuposi (OITK-3);

- CIIOCOOHOCTBIO OCYIICCTBIISATh TEXHOJOTHYCCKUI MPOIECC B COOTBETCTBUU C
pErJaMeHTOM M UCIOJIb30BaTh TEXHUYECKHE CPENICTBA JJIsi U3MEPEHHUs OCHOBHBIX MapaMEeTPOB
TEXHOJIOTUYIECKOT0 TPOIecca, CBOUCTB ChIpbst U mpoaykimu (TTK-1);

- CIIOCOOHOCTBIO MIPUMEHSATD COBPEMEHHBIE METO/IbI MCCIICI0BAHUS
TEXHOJIOTHYECKHUX MPOLECCOB M MPUPOJTHBIX CpPel, HCIOIb30BaTh KOMIIBIOTEPHBIE CPEICTBA B
Hay4HO-HccieaoBarenbekoit padore (ITK-14).

3nams:

- OCHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKITUH;

— TEOPUH XHUMHUYECKOW KHUHETUKH, MYTH TEOPETHUYECKOTO pacueTa CKOPOCTEH
XUMHUYECKHUX PEaKIUi U OTPAaHUYCHUS B IPUMEHUMOCTH PAaCUETHBIX METOIOB;

- OCHOBBI TEOpHH (HPOTOXMMHUYECKUX M IIETMHBIX pPeaKlMi, peakliuid B pacTBOpax.
0COOCHHOCTH MX CTaJAUHHOTO MPOTEKAHUS U YCIIOBHUS OCYIIECTBICHUS;

- OCHOBHBIE€ YEPThI TOMOT€HHOTO U T€TEPOTCHHOTO KaTain3a, MPUIUHBI YCKOPEHUS
XUMHYECKOTO TpoIiecca B MPUCYTCTBUM KaTaIM3aTopa.

Ymemn:

- MPUMEHITh  TEOPETHUYECKHWE 3HAHUSA W OKCIEPUMEHTAIbHBIE  METObI
ucclenoBaHus (PU3UUECKONH XUMHUH IS PEUIeHHs] BOMPOCOB, BO3HUKAIOIIUX MPH U3YUYECHUU
KHHETUKHA XUMHYCCKHX PEaKIIHIA;

- HaXOJUTh CKOPOCTh U YCTAHABJIMBATH MOPSIIOK XMMUUYECKON peaKkinu;

- MPOBOANTH aHAIIM3 U KPUTHUYECKH OLIEHWBAThH MONTYYCHHBIE YKCIIEPHUMEHTAIbHBIC
JTaHHbIE, 0000MIaTh U JeNaTh 000CHOBAHHBIC BHIBOJIBI HAa 0a3e MPOBEAEHHBIX OMBITOB.

Braoemy:

- 3HAHUSMH OCHOBHBIX 3aKOHOB XHMHUYECKON KHHETHKH, BIHSHHS Pa3IHYHbIX
(bakTopoB (TEeMnepaTypsl, JaBJICHUS, KaTaau3aTopa) Ha CKOPOCTh XUMHUYECKOW pEeaKIliH.

- KOMILJIEKCOM METOJIOB OTIPEIEIICHUS OPSAJIKA U CKOPOCTH PEAKIUU;

- MOAXO0JIaMU I YCTAHOBIIEHUS! TUMUTHPYIOIIEH CTAINH U MEXaHU3Ma U3ydaeMon
XUMUYECKON PEaKUu.

3 Kpatkoe conepskaHue JUCHUTLINHBI

XuMmuueckass KuHeTHKA. CKOpPOCTb XUMHUYECKOM pEaKIMU, KOHCTAHTa CKOPOCTH,
MOPSIZIOK M MOJIEKYJSIPHOCTh peakiuu. Kunetnka HeoOpaTuMbIX peakuuid 1-ro, 2-ro, 3-ro u
HYJEBOTO TOpsAAKoB. JuddepeHnnanbHple U WHTErPATbHBIE METOJBI OIMpPENCICHHS TOpsIKa
peakiuu. CroxHble peakiuu. [IpuHIMN HE3aBUCUMOTO MPOTEKAHMS JIEMEHTAPHBIX PEaKIIM.
OOpatuMmblie, TapaieIbHbIe U IOCIEIOBATeNbHBIE peakiuu 1-ro  mopsiaka. [IpunHmmn




JMMUTUPYIOLIEN CTAIUU TIOCJIEN0BATENBHON XUMUYECKOW peakuuu. MeTo ] KBa3UCTallMOHAPHBIX
KOHIIEHTpauuii, o0jacTe NIpuUMeHeHUs. BiusHue Temmeparyppl Ha CKOPOCTb pEaKIHH,
npubmkeHHoe npaBwio Baut-I'opda. VYpaBHenme Appenumyca, auddepeHnuaibHas u
UHTErpanbHble (OpMbI ypaBHEHMsI. DKCIIOHEHIMAIbHAs (opMa ypaBHEHUsI AppeHuyca. DHeprus
AKTHUBALIUU U NPEIIKCIOHEHIUAIbHBIA MHOXKUTE.

Teopun XMMHUYECKOW KMHETUKH: TEOPUs aKTUBHBIX COYNApPEHUU U TEOPHs MEPEXOJHOrO
cocrosaust TIIC (akruBupoBaHHOro komiuiekca). OcHoBHble monoxkeHuss TAC, mexaHusm
aKkTuBalMU MoJekyid. KoHcTanTa ckopocTH OUMONEKynspHOH peakuuu. PU3n4ecKuil CMbICI
IPEIIKCIIOHEHIIMAIBHOTO MHOXHTENS W SHEPrUM aKTUBAllMM B paMKax TEOPUM AKTHUBHBIX
coynapenuii. Crepudeckuil (pakrop, HEOOXOAUMOCTh €r0 BBEACHUS B KHHETHYECKOE YPaBHEHUE
peakuuu. JlocTOMHCTBAa M  HENOCTAaTKM TEOPUM AKTUBHBIX cOoyZapeHuil. MexaHusm
MOHOMOJIEKYJISIpHbIX Ta3oBbiX peakuuii B pamkax TAC. Cxema Jlunnemana. Teopus
nepexonHoro cocrossHus  (axtuBupoBaHHoro komiuiekca)(TIIC wumu  TAK). OcHoBHble
nosokeHus TIIC, kuHeTnyeckas cxema peakuuu. AKTUBUPOBaHHBINA KOMILIEKC U €r0 CBOMCTBA.
[ToBepxHOCTh TOTEHIMATBHONH »Hepruu. KoopawHara peakuuu, npoduib IyTH PEAKIHH,
JHEprus aKTUBAaLlUU. OHTaJIBINA U SHTPONUSA AKTUBALUU. HcronkoBanue
NPEIPKCIIOHEHIINAIBHOTO MHOXKHTENS M CTEPUIECKOTO (hakTopa B paMKaxX TEOPUHU MEPEXOTHOTO
COCTOsIHUA. JJOCTOMHCTBA U HEJOCTATKH TEOPUHU.

@DOTOXMMHYECKHE pEaKIHH. XUMHYeCKHe W (OTOPHU3UYECKUE CTaIlH, BTOPHUYHBIC
nponeccel. Kunetnka goroxumuueckux peakuuid. CeHcuOmnn3upoBaHHbIE (OTOXUMHUYECKUE
peakuuu. llenHble peakuuMu, MEXaHU3Mbl 3apOXKJIEHUS, pa3BUTUS U OOpbIBA IIEMH.
Hepa3BeTBiieHHBIE U PAa3BETBIICHHBIE LIENIHbIE PEAKUU. BeposATHOCTHAsI TEOpUs pa3BETBICHHBIX
peakuuii. IlpenenbHbpie sABJIEHHMS B LENHBIX pPEAKUUAX, HWKHUM W BEPXHUU IpEIebl
BocraMeHeHus. . OCOOEHHOCTH MPOTEKaHUs XMMHUYECKUX peakiuil B pactBopax. Kierounsrit
s ¢ext. Kunerndeckas cxema npoTekaHusi OMMOJIEKyIIpHON peakiuu B pactBope. [IpenenbHbie
cillyual TpOTEKaHus peakuuu. beictppie  (AM(PY3MOHHO-KOHTPOIUPYEMBIE)  pEaKIHH,
T Gdy3noHHBIA TIpelen KOHCTAHThl CKOPOCTH peakuuu. YpaBHeHue bpencrena-breppyma.
KuHeTnka HMOHHBIX peakuuii B pacTBOpax. BinsHHe HMOHHOW CHWJIBI PacTBOpa Ha CKOPOCTH
peakuuii ¢ yyactueMm HOHOB. MakpokuHeruka. Ponbp nuddy3un B KMHETHKE Te€TepOreHHBIX
peakuuii. PaznuuHble pexXxUMbl IPOTEKAHUs peakuil (BHEIIHAsS KHHEeTHYEeCcKast 00J1acTh; 00JacTu
BHEIIIHEW U BHYTpeHHEH nuddy3un).

Karanu3. I'omoreHHeli u rereporeHHbli Kartanu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJIUTHUUECKUX peakiuil. BiausHue karanuzaTopa Ha TEPMOAMHAMHYECKHE M KUHETUYECKHUE
napaMeTpsl peakiui. CeleKTUBHOCTh KaTaJIN3aTopa, KaTaIuTUYECKasl aKTUBHOCTb. [ OMOT€HHBII
katanu3. CIuTHBIA U pa3fesbHbI MEXaHHU3Mbl KaTAJIMTUUYECKOIO JIEHCTBUS. DHEPreTUYecKue
JMarpaMMbl  B3aUMOJIEMCTBUSL peareHToB ¢ KarainuzatopoM. OOmmii u cneunduyeckuit
KHCIIOTHO-OCHOBHOM KaTajus. Karanm3s KOMILJIEKCAaMU IIEPEXOJHBIX METaJIOB.
@depMeHTaTUBHBIM KaTanu3. ['ereporeHHsl Kartanu3. THUIBI TeTepOreHHBIX KaTaau3aTOpOB.
3aKOH JACUCTBYIOIMX MMOBEpXHOCTEW. KMHETHKA reTeporeHHsIxX peakuuid. Teopun karannsa.

4 O0beM yueOHOi T CUUIIMHBI

4.1 Ouynas ¢popma

B 3aueTHBIX B akanem.
Bunbt yueOHO paboThI e TUHHIIAX qacax
O0mas TpyA0eMKOCTh TUCIHIIJIMHBI M0 YYeOHOMY MJIAHY 6,0 216
KonrakTHas pa6ora (KP): 2,67 96,4
Jlexruu (JIek) 0,89 32
[Tpaktuueckue 3arstus (I13) 0,89 32
JlaGopaTtopHsbie 3ansatus (J1ab) 0,89 32
CamocrtositesbHas padora (CP) 2,33 84
Buja koHTpoOJISi: 3aUeT/3K3aMeH 1,0 IK3aMeH
(35,6)




B 3auerHbIx B actponom.
Bunbt yueOHOM pabOThI eIMHULIAX Jacax
OO0mas TpyA0eMKOCTb JMCHHUILJIMHBI 10 Y4eOHOMY IJIaHy 6,0 162
KonraktHas pa6ora (KP): 2,67 72,3
Jlexiuu (JIek) 0,89 24
[Tpaxtrueckue 3ansatus (I13) 0,89 24
Jlaboparopusie 3ansTus (J1ad) 0,89 24
CamocrositesbHas padora (CP) 2,33 63
Buja xoHTpOJISi: 3aUeT/3K3aMeH 1,0 IK3aMeH
(26,7)
4.2 3aounas ¢popma
B 3aueTHBIX B akagewm.
Bunasr yue6HOM paboThI eIMHULIAX qacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 110 Y4€0HOMY IUIAHY 6,0 216
KonraktHas padora(KP): 0,62 22,4
Jlexruu (JIek) 0,22 8

IIpooonoicenue mabauyvl

B 3auerHbIX B actponom.
BI/IIH)I y‘Ie6HOI>'I pa6OTI>I €IUHHUIaX yacax
[Tpaktueckue 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 3auerHbIX B actponom.
BI/II[BI yqe6H0171 pa6OTI)I €IUHHIIaX qacax
OO0mas TpPyA0EMKOCTb JMCHHMILJIMHBI 110 Y4eOHOMY IIaHy 6,0 162
KonraktHas patora (KP): 0,62 16,8
Jlexruu (JIek) 0,22 6
IIpaktuueckue 3anstus (I113) 0,22 6
JlaGopatopusie 3ansTus (J1ab) 0,17 4,5
CamocrositeanHas pa6ora (CP) 5,14 138,75
Buja koHTpoJsi: 3aueT/3K3aMeH 0,24 IK3aMeH
(6,45)

AHHOTanusA padoyel NpOrpaMMspl JUCHHUILIMHBI
"UHcTpyMeHTATbHbIE METOABI XHMHYECKOT0 AHAIN3a B OXPaHe OKPY/KAIOIIEeH cpeabl n
PAllMOHAJILHOM MCI0JIb30BaHNU NPUPOAHbIX pecypcoB" (B1.B.J1B.02.01)

1 Heab AMCHMIIMHBI - TPUOOPETEHHE 00YYArOIIUMHKCS 3HAHUW 110 OCHOBHBIM T'PYIIIIaM
METOJIOB XHMHUYECKOTO aHajiun3a, HauOoJiee IIMPOKO MPHUMEHSIEMBIX B TMPOMBIIIICHHOCTH |
UCCIIEI0BATEIbCKOIM padoTe, a TaKKe KOMIIETCHIINH, HEOOXOIUMBIX XUMHUKaM-TEXHOJIOTaM BCEX
CTIeUAIbHOCTEH IS peIleHUs KOHKPETHBIX 337a4 XUMUYECKOT0 aHAJIH3a.

2 B pe3syabTarte
0akaJjiaBpUaTa J10JIKeH:

H3Y4YCHUSA AUCHUIIJIHHbI

Obaaoams cnenyromumu npodeccruoHanbHbiMu Komnerennusmu (I1K):

o0yuawuuiicss 1o

nporpamme




- CHOCOOHOCTBIO TPUMEHSTH COBPEMEHHBIE METO/bl HCCIICIOBAHUS TEXHOJIOTUYECKUX
MPOLIECCOB M NPUPOAHBIX CpEl, MCIOJIb30BaTh KOMIIBIOTEPHBIE CpPEJICTBA B HAYy4HO-
uccienoBareiabckoit padore (I1K-14);

- CHOCOOHOCTBIO IJIAHUPOBATh OSKCIEPUMEHTAIBHBIE HCCIEAOBAHUSA, IOIYYaTh,
00pabaTbIBaTh U AaHAJTM3UPOBATH MOJydeHHbIC pe3yibTathl (I1K-15).

3namo:

- TeopeThuecKre OCHOBBI MeT0/10B UMXA;

- mporiecchl HOPMUPOBAHUS AHATUTHIECKOTO CUTHAIA B pa3nudHbix UMXA;

- paccMOTpeHHUE MPUHIIUIIOB U3MEPEHUH B CTaHAAPTHBIX IPUOOpPaAX;

- ocHoBbl MeTposoruu UMXA B cooTBercTBUU ¢ pekomeHaauusamu MHOITAK.

Ymemo:

- MPUMEHATh MPUOOPETEHHBIE TEOPETHUUYECKHE 3HAHWSA U TMPAKTUYECKUE HABBIKU B
npodeCCHOHATBHOMN IeATENTFHOCTH [T PEIICHUS KOHKPETHBIX XUMHUKO-aHATMTHYECKUX 3a/1ay;

Braoemy:

- merogonorueii UMXA, HIMPOKO HCHOJIB3YEMBIX B COBPEMEHHOM aHAJIUTHYECKOU
MIPaKTHUKE;

- CUCTEMOM BbIOOPA METO0/1a KAUECTBEHHOT'O U KOJIMYECTBEHHOI'0 XMMHUECKOI0 aHaJIN3a;

- OLIEHKOM BO3MO>KHOCTEN METO/1a aHAJIN3a;

- OCHOBHBIMHU CIIOCOOAMM METPOJIOTUYECKON 00pabOTKH pe3ysIbTaTOB KOJIMYECTBEHHOIO
XUMHUYECKOIO aHaIu3a.

3 Kparkoe cogep:kanue JUCUHUNITUHBI

Ob6mas xapakrepuctuka MMXA. OcHOBHbIE MCTOYHUKU MOTPEUIHOCTEH PE3yIbTaTOB
aHaim3a U crocoObl ux orneHku. OueHka npeaena 0OHapYKEHUs C UCTIOIb30BaHUEM (OPMYJIBI
Kaiizepa u craHapTHOro OTKJIOHEHHSI MUHUMAJBHOTO JeTekrhupyemoro curHana no MIOITAK.
JluneiHbIN AUana3oH onpeaenseMblx KoHIeHTpaui. CtannapTHble 00pa3sl cocTaBa. OCHOBHbBIE
AHAJTUTUKOMETPOJIOTUYECKUE XAPAKTEPUCTUKU METOZOB U PE3Yy/IbTAaTOB aHAIN3a, CHOCOOBI MX
OLICHKHU: TMpeaen OOHapyXeHUs, KOIP(GUIUEHT 4YyBCTBUTEIBHOCTH, TpaHMIIbBl JHMalla30HOB
OIpEAEIAEMBIX COACPKAHUM, CENIEKTUBHOCTD, IPELIU3MOHHOCTD, IIPABUIIBHOCTD, SKCIIPECCHOCTD.
MeTtonasl mpo6o0TOOpa, pa3aesieHus: U KOHIIEHTPUPOBAHUS BEILIECTB.

Metononorus UMXA. Tlpuemsl KOTUYECTBEHHBIX U3MEPEHUH (METOJ] IpaynpOBOYHON
3aBUCHUMOCTH,. BHEIIHEIO0 W BHYTPEHHEro CTaHAapTa, METOJ J[100aBOK). AHaJIUTHYECKHUE U
METPOJIOTHUECKUE XaPAKTEPUCTUKU PAa3IMYHbIX WHCTPYMEHTANbHBIX MeTonoB. [loHsTHEe 00
aTTecToBaHHOM Meroauke. [IpoGnembl BbiOOpa merona aHanu3a. OOO0OIIEHHBIE CBEAECHUS O
I'OCT P UCO 5725 (2002).

OOmiass  xapakTEepUCTHUKAa  CICKTPAJIbHBIX  METOAOB  aHanm3a. Kriaccudukarus
CHEKTpPAIbHBIX METOAOB aHanu3a. lloidydeHne XMMMKO-aHAJIUTHUYECKOM HWHGPOpMalUu Mpu
B3aMMOJICHCTBUM 3JIEKTPOMAarHUTHOTO H3JIyYE€HHUsl C BEIIECTBOM. ATOMHas U MOJEKYJSpHas
CHEKTPOCKOMNuUs. AGCOPOIIMOHHBIE M SMUCCUOHHbIE METObI aHAIH3A.

ATOMHO-?MHUCCUOHHBIM CIEKTpalbHBIA aHanu3. TeopeTuyeckue OCHOBBI AaTOMHO-
HMHCCHOHHOTO CHEKTPAIbHOTO aHaiu3a. McTouyHMKM BO30YXIeHHs crekTpoB. KauecTBeHHas
XapaKTepUCTHKA AHAJUTHYECKOro CHUrHajia. MHTEHCHMBHOCTb CHEKTPaJbHBIX JIMHUN Kak Mepa
coJepKaHusl dyieMeHTa B mpobe. DakTopbl, BIUAIOIMINE HAa HMHTEHCHBHOCTH CHEKTPAIBbHBIX
nuaui. CHoekTpaibHble MNPUOOPHI W CIOCOOBI  PETHUCTpAIMU  CIEKTpa. pacmudpoBKa
HYMHCCHUOHHBIX CIIEKTPOB U UACHTU(PHKAIIMS SIEMEHTOB IO UX CIIEKTPaM. ATOMHO-3MHCCUOHHBIN
aHaJIU3 C MHIYKTUBHO CBSI3aHHOM IazMoi. KonnuecTBeHHBIM aHamn3. ATOMHO-3MHCCHOHHAs
¢doromeTrpus miaaMeHu. ['a30Bble MIaMeHa Kak BHJIbl HU3KOTEMIIepaTypHO M1a3Mbl. biiok-cxema
mIaMeHHoTo (oToMeTpa. BO3AMOKHOCTH METO/Ia M €ro orpaHuyeHuss. AHHOHHBIM U KAaTHOHHBIN
s dextel. O61acTu MPUMEHEHUS.

ATtoMHO-abcopOnmonHast  cnektpomerpus. OOmas  xapakTepucTHKa MeTojga |
aHAJTUTHYECKOTO cUrHaia. Iloromnienne 3IeKTpOMarHuTHOTO U3ITy4eHUsl CBOOOTHBIMU aTOMaMHU.
brok-cxema mpubopa. McTtounuku MoHOXpomatmueckoro uaimydeHus. CrocoObl aTOMH3aIuu



npoObl. CpaBHEHHE aHATUTHYECKHX XapaKTEPUCTHK METOJO0B aTOMHOI abcopOIMMU M aTOMHOM
SMHUCCHH.

AHanuThueckass MOJIEKYJISIpHAsi CIEKTPOCKONMs. MeToapl ONTUYECKON MOJIEKYIISIPHON
CIIEKTPOCKOINHU. XapaKTEPUCTUKA aHATUTUYECKOro curHaia. [lornomenue 3eKTpoMarHuTHOTO
U3ITyYEHUS] MOJIEKYJIaMH. DJEKTPOHHBIE MEPEXOAbl U CHEKTPHI MOIJIOLIEHUS] MOJIEKYJ. 3aKOH
byrepa-Jlam6epra-bepa. Monsapasiii koddduiment noriomenns. CeKTpopoTOMETPUISCKUN 1
doromerpuueckuii ananu3. ONTUMU3AUS YCIOBUN aHATUTUYECKUX orpenesneHuil. OTKIIOHEHUs
oT 3akoHa byrepa-JlamOepra-bepa. Anmaparypa it cieKTpo- U POTOMETPUIECKUX U3MEPECHHIA.
To4yHOCTH pe3ynbTaToOB (oTOMETpUUYecKHX onpeaeneHuid. uddepeHunansaas ¢GoToOMeTpHUs.
MeTtob! crieKTpo(hOTOMETPHUUECKOTO TUTPOBAHUSI.

Onyopumerpudeckuit ananus. [Ipupoma aHaMUTUYECKOro cuUTHaNA (IYOPECUEHIIUU U
dochopecuenuuu. KBaHTOBBIE U 3HepreTHueckuii BbIXOIbl. DakTopbl, BIUSIOUIME Ha
UHTCHCUBHOCTh  (hayopecueHiuu. TemmepaTypHoe€ W KOHICHTPAIMOHHOE  TYIICHUE
dyopecueHIIMN. 3epKaibHAas CUMMETPHS CIEKTPOB MOTJOMIEHUS M MCIyCKaHUs (IIPaBHIIO
JlemmHa). 3akoH BaBmiioBa. Cxema QuryopuMeTpHUECKUX H3MepeHHid. BriOOp mepBUYHOTO U
BTOPUYHOTO CBETOQMIBTPOB. [ pagynpoBoUYHast 3aBUCUMOCTD U KOJIMYECTBEHHBIN aHAIU3.

TypOuaumerpudecknii W HedeloMEeTpHYECKH MeToAsl aHanu3a. PaccesHue cBera
JUCIIEpCHBIMM  cucTeMaMu. CBsA3b  ONTHMYECKOM IJIOTHOCTU JIUCIIEPCHOM CUCTEMBI €
KOHIICHTpanuei onpenemnsemoro BemectBa. Ko dumment myrnoctu cucremsl. Teopernueckue
OCHOBBI TypOugumMeTpuu u Heenomerpuu. YpaBHenue Pases. CpaBHUTENbHAS XapaKTEPUCTHKA
AHAJTUTHYECKUX CUTHAJIOB B TypOuamMeTpuu u Hedenomerpun. TpeOoBaHuUs, MPEIbIBIIEMbIC K
HCIIOJIb3YEMbIM AHAIMTUYECKUM PEAKIIUSIM.

OO0mmas XxapakTepuCcTHKa JJICKTPOXHUMHUYSCKAX METOJIOB aHAlM3a W WX Kiaccuukarus.
Knaccudukanus >71eKTpoOB B AJIEKTPOXMMHUUYECKUX MeTonax aHanuza. [lomspuszyembie u
HENoJISIpU3yeMble 3JIeKTpoibl. Vcrosb3yeMble XUMUYECKHE M DJIEKTPOXUMHYECKHE PEaKIMH,
TpeOOBaHus, MPeIbABIIEMbIE K ’TUM peakuusiM. Boamoxxnoctu OXMA.

Kongykromerpuss u KOHIyKTOMETpHuYeckoe THUTpoBaHue. OOmas XapakTepUCTHKa
METOJa. AHAINTUYECKUH CUTHAI B  KOHJIYKTOMETPHM. YJelbHas M DKBHBAJICHTHas
ANEKTPONPOBOJHOCTh  PAacTBOpPOB  3AneKTpoiutoB.  [loaBumkHocTe  MoOHOB.  [Ipsmas
KOHIAYKTOMETpUS M KOHIYKTOMeTpuueckoe TuTpoBaHue. Kpusble tutpoBanus. @Daktopsl,
BIMSIOUIME HA BHUJ KpUBBIX THUTpoBaHuUs. [IpuHIMNManbHAas CcXeMma YCTAHOBKU JUIS
KOHAYKTOMETPUYECKUX H3MEPEHUM, MCIOIb3yeMbIE DJJIEKTpOJbl. Bo3MoxHOCTH MeToja.
IIpumeps! onpenenenuii. BeicokouacTtoTHoe TUTpOBaHKE. Bo3mokHOCTH MeToAA.

[ToreHnMOMETPUSA M MOTEHUNOMETPUYECKOE TUTpOBaHME. MHIMKATOpHBIE IEKTPOABI U
ANEKTpOAbl cpaBHeHUs. [loTeHIMan »JeKTpoja KaKk aHAJIUTUYECKUd curHai. HMoHomerpus.
JonHanoBckuid u  auddy3uoHHbI  nmoTeHmMansl.  Kiaccudukamuss HOHOCETEKTUBHBIX
ANeKTpoaoB. YpaBHeHne Hukonbckoro-On3enMana. MeToabl KOJTMYECTBEHHBIX ONPEICTECHUN 1
ycioBus ux npuMeHenus. [Ipsamas norenuuomerpus (pH-merpust, nonomerpus). Bosmoxnoctu
MeToqa. Meronbl TutpoBanus. O6paboTka KpUBBIX MOTEHIIMOMETPUYECKOTO TUTPOBAHUS.

Bonbramnepomerpudeckue Metoabl aHanusa. Knaccuueckas mnomnsiporpadus. IMomspo-
rpammsel. MHTepnperanus nossiporpaMM. OCTaTOYHBIA M KOHJIEHCATOPHBIM TOKH. YpaBHEHHE
nonsiporpaduueckoit  BomHbl  [eiipoBckoro-MnpkoBuua.  [loTeHIMan  MOMYBOJHBI  Kak
KaueCTBEHHasl  XapaKTEepUCTHKAa  AHAIUTUYECKOro CHUTHajga. Bpibop U Ha3HaueHue
nojsiporpaduueckoro ¢ona. Ilpenenvuplii  nup@y3HOHHBIH TOK Kak KOJMYECTBEHHAs
XapaKTepUCTHKAa AaHAJIUTUYECKOro CUTHala. AmmnepomeTpuyeckoe TuTpoBaHue. OoOmias
XapakTEepUCTHKa METOJa U AHATUTHYECKOro CHUTHayia. BvIOOp ycnoBuii aMmepomMeTpHuecKux
u3Mepenuil. [IpuHIMNManbHas cxeMa aMIepoOMETpUYEcKoro TUTpoBaHus. KpuBble TUTpOBaHUS.
ITpriMephl MPaKTUYECKOTO UCIIOJIB30BAHNS METO/1A.

Kynonomerpuueckuit meron ananuza. Kiaccudukamuss MeETOJOB KyJTOHOMETPHUH.
KonuuecTBo nayieKTpuyecTBa Kak aHAJIWTUYECKUN curHail. llpsMas KyJoHOMeTpus U
KYJIOHOMETPUYECKOE THUTpoBaHUE. Pacuer KoinMyecTBa 5SJIEKTPUYECTBA, 3aTPAYCHHOrO Ha
AIIEKTPOXUMHUYECKYIO peakiuio. KymoHoMmeTpuueckoe TuTpoBaHue. BrIOOp TOKa 3JeKTponu3a.



[TpyHuMNUanbHas cXeMa YCTaHOBKM MJI KyJIOHOMETPUYECKOro TUTpoBaHus. [IpakTmueckoe
IPUMEHEHHE METo/a. DJEKTporpaBUMETpUUecKuil aHanu3. OO0Ias XapakTepucTUKa MeToaa U
AQHAIUTUYECKOTO CUTHAJIA.

OOmast xapakTepuUCTHKa XpoMaTorpapuueckux MeTonoB. TeopeTuueckue OCHOBBI
xpomarorpaduyeckux MetogoB. Xpomarorpamma. [lapamerpsl ynepxkuBanus. KauecTBeHHas u
KOJINYECTBEHHAsI XAPAKTEPUCTUKH aHAJUTMUYECKOI'O CHTHajla B KOJOHOYHOM Xpomarorpaduu.
OU3MKO-XMMUYECKHE OCHOBBI XpomaTorpaduueckoro mpouecca. Knaccudukanus MeTomoB
Xpomarorpauu Mo arperaTHOMy COCTOSIHMIO (a3, 10 MEeXaHU3My pa3JeleHuss U Crocoly
opopmuenus mnpomecca. CreneHb pa3feleHUs W KpuUTepuil cenekTuBHOCTU. Kpurepuit
paspenenusa. Ontumuzanus IpoueccoB pasneneHus cMecedl  BemiectB.  Koadduuument
pactipenenenusi. OcHoBHOe ypaBHeHHe Xpomatorpaduu. CBs3b (OpMBI BBIXOJHON KPHBOW C
U30TEPMOM  paclpelesieHus B KOJOHOYHOM Xpomarorpadguu. BbicoTa, 5SKBHBaJleHTHas
TeopeTudeckoi Tapenke. Knnerndeckas teopust xpomarorpaduu. YpaBaenue Ban-Jleemrepa.

[NazoxxuakocTtHas xpomatorpadus. O6mas xapakrepuctuka meroaa. IlpunHnunuanbHas
CXeMa ra3oBoro xpomarorpaga. Y cTpoiicTBO U Ha3HaueHHUE y3i10B XpomaTorpada. TpedoBanus,
IpebsBsieMble K HEMOABMKHOW UM MOJABMXKHOM (a3am. JlerekTopsl. MeToabl uaeHTU(PUKALUT
BEIIECTB B Ta30BOH xpomarorpaduu. MaeHTuUKAIs KOMIIOHEHTOB pa3/esieMbIX CMecel ¢
IOMOILBIO JIOTApU(PMHUUECKUX HHJIEKCOB yraepkuBaHUs. CrocoObl KOJIMYECTBEHHOI'O aHAJIM3a.
[TprMepbI MPaKTHYECKOTO UCTIONB30BAHUS Ta30BOH XpoMaTorpadu.

XKunxoctHas xpomarorpadus. Knaccupukanus MeTo10B )KUAKOCTHONH XpoMaTorpaguu.
Ocobennoctn  BOXX. [lpunnunuanpHas cxemMa IKHIKOCTHOTO Xpomarorpada. Tumsl
nerektopoB B BOXKX. XXunkoctnoaacopommonnas BOXKX. HopmanbHo-(]a3oBeIil 1 oOparieHo-
(a30BbIl BapUaHTHI: COPOCHTHI, IIIOEHTHI, pa3jeisieMble BellecTBa. Y paBuenne Hokca. Metobl
UJCHTU(QUKAIMK BELECTB M KojauuecTBeHHOro anaiauza B BOXKX. [Ipumeps! mpakruyeckoro
ucnons3oBanuss BOXX. PacnpenenutenphHas OymakHas xpomartorpadus. KauecTBeHHas u
KOJINYECTBEHHAs] XapaKTePUCTUKU aHAIUTUYECKOro curHaia. O6macTe npumeHeHus. lenb-
xpomatorpadus. IlogBuxHas u HenmoaBwkHas (as3pl. OOlIee ypaBHEHHE, OINUCHIBAIOIIEE
npoiiecc refp-xpomaTtorpadun. BosmoxHocTu renb-xpomarorpaduu. [Ipumepsl npakTudeckoro
ucnoibp3oBaHus. MoHooOMeHHass U HoHHas xpomatorpadus. TpeboBaHus, NpeabsIBIsIEMbE K
peakuusM HOHHOro obmeHa. OcobeHHocTH HOHOOOMEHHOW xpomarorpaduu. KoncraHTa
HOHHOTO oOmeHa. M3otepmbl monHoro o6mena. Katmonutsl um aHuoHuTH. Kosdduument
cenexktuBHOCTH. MoHHas xpomarorpadus. biaok-cxema nonHoro xpomarorpada. Pazaenstommue
Y KOMIICHCAIIUOHHBIE KOJIOHKU. AHAJIIUTUYECKHE BO3MOXXHOCTH METO/Ia.

ABTOMaTMYECKMH W aBTOMATHU3MPOBaHHBIM aHanu3. Jlpyrue MeTOApl aHanIM3a.
JuckperHble aBTOMaTH4eCcKHe aHanu3artopsl. [IpmHnmn nerictBus. HempepbIBHBIN NPOTOYHBIN
aHalu3 W TOPOTOYHO-WHXKEKIMOHHbIM aHanu3. [loHstne 00 aHanMTHYeCKOM  Macc-
criektpomMeTpuu. CyIHOCTh METO/Ia. AHAIN3 OPTAaHUYECKUX BEIIEeCTB. DJIIEMEHTHBIN aHAJHU3.

4 O0beM yueOHOi T CUMIIMHBI

4.1 Ouynas ¢popma

o B 3aueTHBIX B akagem.
Bunel yue6HoI paboTh
CIMHUTIAX Jacax
O0mas TpyA0eMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 108
KonraktHas pa6ora (KP): 1,33 48,2
Jlexmm (Jlek) 0,44 16
Jlabopatopusbie 3austust (J1a0) 0,89 32
CamocrositesbHas padora (CP) 1,67 59,8
Bua koHTpoOJIA: 3aUeT / IK3aMeH 3a4eT ¢
OLICHKOH
N B 3auetHbIx B actponom.
Bunpl yue6HOI paboThI
eIMHULIAX qacax




Oo6mas TpyA0eMKOCTh TUCIHIIJIMHBI M0 Y4e0HOMY TUIAHY 3,0 81
KonTaktHas padora (KP): 1,33 36,15
Jlexmm (Jlek) 0,44 12
Jlabopatopusie 3austust (J1ao) 0,89 24
CamocrositesibHas padora (CP) 1,67 44,85
Buj koHTpoOIs: 3a4eT / IK3aMeH 3a4eT ¢
OleHKOM
4.2 3aounas popma
Bitbt yueGHOi paGoTs! B 3aueTHbIx B akanem.
CIMHMIIAX yacax
O0mas TPyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 3,0 108
KonraktHas pa6ora (KP): 0,33 12,2
Jlexmu (Jlek) 0,11 4
Jlabopatopusie 3austusi (J1ab) 0,22 8
CamocrositeanHas pa6ora (CP) 2,56 92
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 0,11 3a4er C

onenkoii(3,8)

o B 3auerHbIX B actponom.
Bunel yue6HoI paboThl
eAMHUIIAX gacax
Oo6mas TPy10eMKOCTh TUCIHIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 81
KonraktHas pa6ora (KP): 0,33 9,15
Jlexmm (Jlek) 0,11 3
Jlabopatopusbie 3austust (J1ab) 0,22 6
CamocrositesnbHas padora (CP) 2,56 69
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4er ¢
0,11 OIlEHKOMH
(2,85)

AHHOTauus padoyeii MPporpaMMsbl JUCIUTLIMHBI
«/lonoJHNTEbHbIE IJIABbI AHAJMTHYECKOH XMMHUH B OXPaHe OKPY:Kaloleil cpeibl 1
PAIMOHAILHOM HCIOJIL30BAHUHU IHepreTuueckux pecypcon» (b1.B.JIB.02.02)
1 Heablo AMCHUIVIMHBI sBIseTCs (OPMUPOBAHME UETKUX NPEACTABICHUH O
NPaKTUYECKOM MCIOJIh30BaHUN XUMHUYECKOTO 3HAHUS JJIsi COBPEMEHHOTO XMMHUYECKOTO aHATN3a
KaK CpelCTBa MOJY4YEeHUs XMMHUYECKOH HH(OpPMALlMU, COBPEMEHHBIX IMOAXO0JaX K PpEIICHUIO

AKTYAJIBHBIX 3a/la4 B aHAJIM3C Pa3JINYHbIX 00BEKTOB.
2 B pe3yabrare u3y4YeHMS AMCHMILIMHBI
OakajiaBpuaTa 10JIKeH:

Ognadems cnenyrommmu npodeccruoHanbHbiMu kKomnetennusmu (I1K):

o0yyalomuiicd 10 MporpaMmme

- CIIOCOOHOCTBIO MNPUMEHATE COBPEMCHHBIC MCTOABLI HCCICAOBAHHA TEXHOJOTMYCCKHUX

NPOLIECCOB ¥ TPHPOJHBIX Cpes,
uccienosateabckoit padore (I1K-14);

- CIIOCOOHOCTBIO  IUIAHMPOBATH OIKCIEPUMEHTAIbHbIE HCCIEIOBAHUSA, MOJIYYaTh,
00pabaThIBaTh U aHATU3UPOBATH MONydeHHBIE pe3yibpTaThl ([TK-15)

3nameo :

- XUMHKO-aHAINTHYECKYI0 CHEHU(PHUKY KOHTPOJIHPYEMBIX OOBEKTOB;  METOIbI
MPOOOIIOATOTOBKY U aHAIIN3A,

Ymemo:

-IPUMEHATh ~ MPUOOpPETEHHBIE  MPAKTHYECKHE  HAaBBIKK B  NPOQecCHOHATBHOMN

ACATCIIBHOCTH JJI PCHICHUA KOHKPETHBIX 3a/1a4,

HCIIOJIb30BATh KOMIIBIOTCPHBIC CPEACTBA B HAYYHO-




Bnaoemu:

- INpUE€MaMM HHTEPIpPETAlUU pPE3yJbTaTOB aHAJIUW3a Ha OCHOBE KBAJIMMETPUYECKUX
OLICHOK.

3 Kparkoe coaep:kanue TUCHUTLIUHBI

1. Benenue

AKTyalnbHOCTh Kypca, MpeaMeT, Leinu U 3agaud. CpaBHUTEIbHas oOlieHKa (aKTOpOB,
BIMSIOUIMX Ha MPUPOJHYIO cpeny. Kpurepun onieHKM BMEIIATENbCTBA YEIOBEKA B 3KOCUCTEMY.
Posb aHanuTHYECKON XUMUU B PEHICHUH SKOJIOTHYECKUX MPOoOJIeM COBPEMEHHOCTH.

2. DKOJIOr0-aHaJIUTHYECKUH MOHUTOPUHT U aHAJTUTUYECKUN KOHTPOJIb

DKOJIOT0-aHATUTUYECKU MOHUTOPUHT. AHAIMTUYECKas Ciyx0a. AHaIUTHYECKHM
KOHTPOJIb COCTOSIHHSI Pa3JIMYHBIX OO0BEKTOB. HopMmaTuBHO-TEXHUYECKAss JIOKyMEHTAIMs,
METOJIMYECKOe, allapaTypHOe M METPOJIOTMYecKoe obOecliedeHue, MpaBoBas periiaMeHTaIlus
CHCTEMBl AHAIUTUYECKOTO KOHTpois. OOoOmieHHas cxema aHanm3a. KayecTBo XMMHUYECKOMH
uHpopmanuu. [IproputerHbie 00BEKTH M KOHTPOJIHUPYEMble KOMMOHEHTHI. [lpuHumm, meron,
METOJMKa aHanu3a. ABTOMaTu3auus aHanu3a. Artrectanus Meroauk. Ceprudukanus.
AKKpenuTanusi I3MEpUTEIbHBIX JIA0OpaTOPHil.

3. [TIpo6ooTOOp M TPOOOIIOATOTOBKA

Cneuuduka o0OBEKTOB C TOYKM 3peHHUs aHanuTuueckoil xumuu. IIpo6Gootdop.
[TpencraButenbHas nmpoda. Bumsl mpod. Cxema mporecca ordopa mpoOsl. BimsHue marepuana
MOJIPYYHBIX CPEJICTB Ha MOCTOSHCTBO cocTaBa mpoObl. OTOOp pa3muyYHBIX MpoO: yCTpoilcTBa U
criocoObl. CoxpaHeHue © KoHcepBamusi mpo6. [IpoOomoaroToBka: BaKHEWUIIME METOJIbI
pa3fiesieHuss U KOHIIGHTPUPOBAHUS: Ta30Bast, *KUAKOCTHas, TBepAo(da3Has, CBEpXKpPUTUYECKAs
duronHAsT IKCTPAKIUs, COpPOLUs, OCaXIECHUE M COOCAKICHHE, BBITAPUBAHHE, IUCTHIUIALUS,
OTTOHKA, KPUOTEHHOE KOHIEHTPUPOBAHHE, MEMOpaHHbIE METOMAbI, OSJICKTPOXHUMHUYECKHE U
xpomaTorpaduueckre Metoibl U T.1. O00CHOBaHKE BBIOOpaA criocoba MpoOOnoAroTOBKH, METOAA
KOHILICHTPUPOBAHUS U PA3AEIICHUS CIIEJOBBIX KOJUYECTB BEIIECTB.

4. MeTo/1bl KOHTPOJISI COCTOSIHUSI pa3JIMYHbBIX 00BEKTOB

Knaccudpukanus ™eronoB aHanuza. KOHTakTHblE ¢ JUCTAaHIIMOHHBIE METOJBI.
CHeKTpOoCKONMMYECKHEe METOJbl: aTOMHO-3MUCCHOHHBIN CHEKTPaJbHBIA aHaliu3, AaTOMHO-
a0CcopOLIMOHHBIA aHaIM3, YMHCCHUOHHAS CHEKTPOMETPUS C MHAYKTUBHO-CBSI3aHHOM ILTa3MOM,
JIOMMHECIICHTHBIM  aHAIW3, HEUTPOHHO-AKTUBALIMOHHBIA aHanmu3. Macc-crnekTpomeTpus.
ONEKTPOXUMUYECKHE  METOAbl:  MOTCHLIHMOMETPHUS,  KOHJIYKTOMETpPHs,  KalWJUISIPHBINA
aNeKTpodope3, , UHBEPCUOHHAsT BOJbTAMIIEPOMETPUS, KyJIOHOMETpHs. Xpomarorpapudeckue
METOJIbI: Ta30Basi, Ta30-)KUIKOCTHAs, BBICOKOA((hEKTUBHAS KUAKOCTHAs Xpomarorpadus,
TOHKOCJIOMHAs, HMOHHas XxpoMartorpadus. XpoMaTo-Macc-CHEKTpoMeTpusa. XHUMHUYECKUE
ceHcopbl. Tect-mMeroasl. MukpounnoBslid aHanu3. Karanutuueckue meroasl. buonormueckue
MeTo1bl. DepMEeHTAaTUBHbIE U UMMYHHBIE METO/IbI. TepMoaHaTUTHUYECKUE METO Ibl. DIEKTPOHHO-
30H/I0BbIN MUKpOaHanu3. IOoHHO-30H/10BbIE METO/bl. ABTOMaTU3UPOBAHHBIN U aBTOMaTUYECKUI
aHaiu3, poOOTOTeXHUKA. J[MCKpeTHble aHaIMW3aToOpbl, NMPUHUUN HX jAedcTBusA. lIpoTouHble
METOJbl aHanu3a. HenpepbiBHBIM NPOTOYHBIA aHaiu3. [IpOTOUYHO-MHKEKIIMOHHBIN aHAJIN3.
['ubpumnasie wmetonel. OOmas xapakTepucTuka MeTogoB. CrnocoObl  AETEKTUPOBAHUS
AHAIUTUYECKOTO cUTHana. Beibop meTona ananm3a. CpaBHUTENbHASI XapaKTEPUCTHKA METOJIOB
aHain3a. BO3MOXHOCTM MPAaKTHMYECKOTO HCIOJB30BAaHUS METOAOB B aHAIMU3E PA3IUYHBIX
00BEKTOB, TIpe/IeNTbl OOHAPYKEHUS U TUATIA30HBI OMPEENIIeMbIX KOHIIEHTPAIINA, TOCTOUMHCTBA U
HEJ0CTaTKU METOJIOB.

5. AHanu3 pa3nuvHBIX 00BEKTOB

Anamu3 xuakux cpena. [loneBoit ananms. Bo3gyx kak oOwekT ananmza. OmpeneneHue
3arps3HSAIONIMX BEUIECTB B MOYBAX M JIOHHBIX OTJIOXKEHUAX. V3BlleueHne TOKCUYHBIX MpUMecen
13 MoyB. XMMUYECKUN aHaIU3 MUILEBBIX NpoAaykToB W HamuTtkoB. CAHIIuH kak HOpMaTtuB
KauecTBa MPOAYKTOB muraHus. OOmme TpeOOBaHUS K OpPTraHM3allMd M METOJaM KOHTPOJIS
KauecTBa



npoaykToB nuTaHus. OIleHKa KadecTBa INMUTHEBOW BOJBI M CHOCOOBI €€ OYHCTKH.
KonTponbs me- nuko-Ouonornyeckux o0bekToB. JKuBoe BemiecTBO. ['eHOMHMKA M MPOTEOMUKA.
MexnyHapoasbiil mpoekT "I'eHom yenoBeka". [IpuMeHeHNE T€HHO-UH)KEHEPHBIX MPOJIYKTOB B
meaunune. Kinundeckuil u dapmaneBTuuecKuil aHanu3. AHallu3 JIEKapCTBEHHBIX IPEraparos.
DKcrepTr3a TeHeTHYECKH MOAU(DUIIMPOBAHHBIX TPOIYKTOB. [I[pOMBINUIEHHBIN aHATIHN3.

6. Ob6ecrieueHne KauecTBa pe3yabTaTOB XMMHUYECKOI0 aHAJIH3a

OCHOBHBIEC UCTOYHUKHU TOTPEIIHOCTEH Pe3yIbTaTOB XUMUYECKOTO aHAJIN3a M CIIOCOOBI UX
ycrpaHeHus. CrydaiiHple M CHUCTEMaTHYECKHE TOTPEUIHOCTH, BBIOPOCHI, KBa3UBBIOPOCHL.
MeTtponorudeckue mapameTpbl U CIocoObl WX OILEHKH. [IpaBuibHOCTH. BOCTIpOM3BOAMMOCTS.
[Ipeunsuonnocts. Ilpenen oOHapyxkeHus u mnpenen omnpeaeneHus. YyBCTBUTEIbHOCTb.
Jnamna3on omnpeaensieMbIx coiepx)aHuid. M30MpaTenbHOCTh (CEIEKTHBHOCTE). DKCIPECCHOCTb.
IIpousBogurenbHOCTh. KBamuMeTrpuyeckne TeCTbl OLEHKM CHUCTEMAaTUYECKHX MOTPEIIHOCTEH:

tectbl ®umepa, Koxpena, I'pab6ca, J[lukcona, xaptei IOpena, IlleBapta u T.1.
Nudopmanmonnas 3¢ peKTUBHOCTb.
4 O0beM yueOHOH THCHMIIINHBI
4.1 Ouynas ¢opma
Buuzst yueGHOR paboTs! B 3aueTHEBIX B akanem.
CIIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
KonrakTHas padora (KP): 1,33 48,2
Jlexumn (Jlek) 0,44 16
Jlaboparopusie 3ansitus (J1a0) 0,89 32
CamocrositeanHas pa6ora (CP) 1,67 59,8
Buja kouTpoJisi: 3a4eT / IK3aMeH 3a4eT ¢
OLIEHK O
o B 3auerHbIX B actponowm.
Bunel yue6HoI paboTh
eIIMHUIIAX qacax
OO01masi TPyA0eMKOCTh THCIUIIMHBI N0 Y4eOHOMY IJIAHY 3,0 81
KonrakTHas padora (KP): 1,33 36,15
Jlexmm (Jlek) 0,44 12
Jlaboparopusbie 3austust (J1ab) 0,89 24
CamocrositenbHas padora (CP) 1,67 44 .85
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3a4eT ¢
OLICHKOH
4.2 3aounas popma
o B 3aueTHBIX B akagem.
Bunet yueGHoI paboTh
CIMHUTIAX Jacax
Oo6mas TPyA0eMKOCTh THCHHUILJIMHBI 10 Y4e0HOMY IJIaHy 3,0 108
KonraktHas pa6ora (KP): 0,33 12,2
Jlexruu (Jlek) 0,11 4
Jlaboparopusbie 3austust (J1a0) 0,22 8




CamocrositesibHas padora (CP) 2,56 92
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4er ¢
0,11 .
onenkoii(3,8)
N B 3auetHbIx B actponom.
Bunpl yueOHoI paboThI
SIMHUIIAX yacax
O01as Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 3,0 81
KonTaktHas padora (KP): 0,33 9,15
Jlexmu (Jlek) 0,11 3
Jlabopatopusie 3austust (J1ao) 0,22 6
CamocrositesibHas padora (CP) 2,56 69
Bupa xoutpoJsi: 3a4er / 3k3amMeH 3a4er ¢
0,11 OLIEHKOM
(2,85)

AHHOTAIUs padoyeil MpPorpaMMbl JMCHHIIIHHBI
«BpruucaNTEIBLHAS MATEMATHKA JIJIsl OXPaHbI OKPYKAKIIEH cpeabl U PAIHOHAIBLHOTO
HCI0JIb30BaHUsI MPUPOAHBIX pecypcoB» (B1.B./IB.03.01)

1 Leap AMCHUIUIMHBI -  HAYYUTh CTYJACHTOB TEOPETHYECKHUM 3HAHUSAM U
MPAKTUYECKAM YMEHUSM W HABBIKAM UCIIOJIb30BaHUS COBPEMEHHBIX MAaTEMATHUYECKUX METOJIOB C
NpUMEHEeHHEeM makera mareMmatrudeckux mnporpaMmMm MATLAB ans pemieHus mupoKoro Kpyra
3a/1a4 BBIYUCIUTEIIPHON MAaTEMATHUKH.

2 B pe3yabTrare wu3yYyeHHs] IHCHUILUIMHBI O0YYAIOINIMIICS 1O TporpaMme
0axkajlaBpHaTa J0JIKeH:

Obnaoams CIeAyOIUMH KOMIIETCHIIUSAMU:

- CIOCOOHOCTBIO pelIaTh CTaHAApPTHBIE 3afaddl MPO(EeCCHOHAIBLHOW JIEATEIIbHOCTH Ha
OCHOBe MH(OpPMAIIMOHHON 1 6ubIHorpaduyecKoi KyapTyphl C IpUMEHEHHEM HH()OPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJOTHMA M C YyYETOM OCHOBHBIX TpeOOBaHWU WH(HOPMAIIMOHHON
6e3zomacHoctr (OITK-1);

- CIIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUYHBIX JUCIUIUIMH B
npoecCHOHANBPHOM  JEATeTbHOCTH, MPUMEHSITh METOAbl MaTeMaTHYecKOoro aHaiu3a |
MO/JICITMPOBAHHUS, TECOPETUIECKOTO M IKCIIEpuMeHTaIbHOTO rcciaenoBanus (OIMK-2);

— CMOCOOHOCTBIO MOJENIMPOBATh JHEPro- U pecypcocOeperaronye Mporecchl B
XMMHYECKON TEXHOJIOTHH, HepTexuMuu u ouorexuosnoruu (ITK-16).

3namo:

-  (U3UKO-XUMHUYECKHE U XUMHKO-TEXHOJOTUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS
MIPOIIECCOB M3MEHEHHSI arperaTHOTO COCTOSIHHS Mapo(Ta30)->KHJIKOCTHBIX CHCTEM, PEaKTOPHBIX
MPOIIECCOB U OCHOBHBIX MPOIIECCOB Pa3/IeIeHNs XUMHUUECKON TEXHOIIOTUH;

- METOJbI W aJITOPUTMBI KOMITBIOTEPHOTO MOJICITUPOBAHUS OCHOBHBIX IIPOIIECCOB
XUMHUYECKON TEXHOJIOTUU U TEXHOJIIOTUYECKUX CXEM XUMUYECKUX MTPOU3BOJICTB;

- MPUHIUOB TPUMEHEHHSI METOJOJOTHH KOMIBIOTEPHOTO MOICITUPOBAHUS XHUMHKO-
TEXHOJIOTHYECKHUX TMPOIIECCOB MPH aBTOMATH3UPOBAHHOM MPOEKTUPOBAHUM M KOMIBIOTEPHOM
YIPaBICHUN XUMUICCKUMH IPOU3BOICTBAMH.

Ymemn:

- pemaTh 3a/1a9i KOMITBIOTEPHOTO MOJISITMPOBAHHMS TTPOIIECCOB Mapo(Ta3o)-KUIKOCTHBIX
paBHOBecHiA, aOCOPOILINHU, TUCTUILISALNH, PEKTU(DUKAIINH U KUIKOCTHOU IKCTPAKIUY;

- TMPUMEHSTH MOJTyYSHHbBIC 3HAHUS MPH PEUICHUU MPAKTHYECKUX 33124 KOMITBIOTEPHOTO
MOJICJTMPOBAHUSI OCHOBHBIX IPOILIECCOB XUMHUYECKOH TEXHOJOTUUU TEXHOJIOTHYECKHX CXEM
XUMHYECKHX TIPOU3BO/ICTB.

Braoemu:




- METOJaMU HIPHUMEHEHHs CTaHAAPTHBIX MAaKeTOB MpuKiIaaHbiXx nporpamm (IIIII) u
nakeToB Mozenupyromux mnporpamm (IIMII) mist MoaenmupoBaHHS OCHOBHBIX —IPOIECCOB
XUMHUYECKON TEXHOJIOTMUU TEXHOJIOTMYECKHX CXEM XUMHUYECKUX POU3BOJICTB.

3 Kparkoe coiep:kanue JUCIHHINIAHBI

Beenenue. llenu u  3amaum  kypca. KpaTkmii HMCTOPUYECKHMH OYEpK pa3BUTHUSA
OTEYECTBEHHON M 3apyOC)KHOW BBIUYUCIUTEIHLHONW MareMaTuku. OCHOBHBIC 3TaIlbl Pa3pabOTKU U
peau3alyy aIroOpUTMOB Ha KOMITBIOTEPAX.

Monynb 1. BeruncnurenbHas marematuka. OCHOBHBIC 3Tallbl: pa3paboTka M peann3anus
aIropuTMOB Ha KommbloTepax. Cucrtema kommbioTepHoit matematuku (CKM) MATLAB s
pelIeHHs 33]]a9 BEIYUCIUTEILHON MaTEMATHKH.

Tema 1.1. Co3manue M-nporpaMmm ¥ OCHOBHbBIE  omeparopbl  M-s3bika
nporpammupoBanuss MATLAB. Bapuanter ctpykTypsl nporpamm Ha MATLAB: opranmusanus
pabouero crosa DesktoplLayout; ocHoBHbie omepammu B CommandWindow; ocHoBHBIC
omeparuu B Editor; nuHeiiHo opraHun3oBaHHas mporpamMma (aaropuTM); BETBICHHS C OJHUM
YCIOBHEM, HECKOIBKUMH YCIIOBHSIMHU, BIIOYKEHHBIC, CO CITUCKOM ycioBui. if, Switch; soruueckue
omeparui  and, Or, NOt; HUKJIBI CO CYETYUKOM, C MPEAYCIOBHEM, C IOCTYCIIOBHEM, C
NpephIBAaHUEM TIIOJIHBIM M TPEPHIBAHHEM YacTUYHBIM, C 33JaHHBIM IIaroM CUYeT4uka, C
OT/AeIbHBIM OTCUeTOM uTepanuii; for, while, break, continue; ¢ Ber3oBom GyHKIHMIA; ¢ AUATOTOM C
nojb3oBareieM B CommandWindow u B crieninaibHBIX HAIOTOBBIX OKHAX.

Tema 1.2 CranpmaptHble W HecTaHmapTHbie (GyHKIMH M-s3bIka MPOrpaMMHUPOBAHUS |
ocHoBHbIe pemrarenu (Solvers) MATLAB: ¢yHkuuu ¢ rpaduyeckuM BBIBOJOM PE3YJIbTAaTOB;
plot, subplot, surf, mesh, polar;, ¢yHkuMH ¢ YHCIOBBIM BBIBOJAOM pE3yJIbTaTOB B
CommandWindow; ¢yHKIMH ¢ 3amucbio pe3yibTaToB B (ailyi; (QyHKIMH, BIOKCHHBIC B
INIaBHYIO (YHKIUIO; (YHKIMHA C TIEPEMEHHBIM YHCIOM apryMEHTOB; (DYHKIIHH, BBI3BIBAIOIIHC
Ipyryro QyHKINIO, UMsI KOTOPOH MepejaHo KaK apryMeHT.

Monayns 2. Bektopsl u Matpuipl. CHucTeMa JIMHEHHBIX anreOpandyeckux ypaBHEHHH
(CJIAY).

Tema 2.1. OGpatHasi MaTpuila. YMHOXEHHE MATPHIL: oreparop iNV; omeparops! Strcat,
int2str, num2str; oneparops! length, min, max, mean, sort; oneparops! dot, tril, triu, eye, zeros,
ones, diag; omepatopsl rand, linspace, logspace, repmat; oneparopsi Size, det, trace, norm;

Tema 2.2. Meron "aycca. MeTon npoctsix utepanuii: oneparopsi linsolve, rank, eig.

Tema 2.3. OOycCIOBICHHOCTh cHCTeMbl. UMCIIO 0OYCIOBICHHOCTH: Omeparopbl cond,
rcond.

Moayns 3. OOpabGoTka pe3ynbTaTOB H3MEpeHUs OAHOW BenuuuHbl. [lpubnmxeHue
GyHKIINH.

Tewma 3.1. Kpurepuii Ctetoaent: oneparopst polyfit, polyval.

Tema 3.2. Annpokcumartus: onepartop Isqcurvefit;

Tema 3.3. Matepnonsiuus: oneparopsr interpl, linear, spline, nearest.

Mopnyns 4. UnclieHHOE UHTErPUPOBAHUE.

Tema 4.1. MeToabl NpsIMOYTOJILHUKOB: OIepaTopbl SUM, mean;

Tewma 4.2. Metopl Tpanenuii: oreparop trapz.

Tema 4.3. Meron Cumricona: oneparop quad, int.

Tema 4.4. Meton Herotona-Koreca 8 mopsiaka: ormeparop quads.

Monyns 5. YpaBHeHUE ¢ OJTHUM HEU3BECTHBIM.

Tema 5.1. Meron nenenus momojam: orepatopsl conv, deconv, polyval, polyder.

Tema 5.2. Merton kacaTenpHbIX: oneparopsl roots, poly, fzero;

Mopaynb 6. Cucrema HETMHEUHBIX YPABHEHUM.

Tema 6.1. Meron Hetorona-Pagcona: oneparopst solve, diff, subs.

Tema 6.2. Meton npocteix uteparmii: oneparopsl Simplify, collect, pretty.

Mopyns 7. OnHoMepHasi ONTUMU3ALIMS

Tema 7.1 MeToapl OAHOMEPHOM oNTUMHU3AIMHK: orieparopsl fminbnd.

Mopynb 8. MHOroMepHasi ONTUMHU3ALIHS.



Tema 8.1 Meroasl MHOrOMepHOW onTuMM3anuu: omeparopsl fminsearch, linprog,

fmincon;
Monyns 9. luddepeHnmanbabie ypaBHEHHS.

Tema 9.1 Metoas! perrenus auddepeHinanbHbIX ypaBHeHHi: onepaTopeidsolve, diff.

3akmoucHue. 3aKII0YUTEIIbHAS JICKI A 110 TOABCACHUTIO UTOT'OB KypcCa.

OO6miee koyuecTBO Moaysei — 9.
4 O0bem yueOHOH THCHHMIIINHBI
4.1 Ounas ¢popma

. B 3auerHbIx B akanem.
Bunpsl yaeOHol paboThI
eIIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCIHHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
KonrakrHas pa6ora (KP): 0,89 32,2
Jlexumn (Jlek) - -
Jlaboparopusbie 3ausatus (J1a0) 0,89 32
CamocrositesbHas padora (CP) 2,11 75,8
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auer
Brsl yacGHOM paboTs! B 3auerHbIX B actponom.
CIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 81
KonrakTHas padora (KP): 0,89 24,15
Jlexumn (Jlek) - -
Jlabopatopusbie 3austust (J1a0) 0,89 24
CamocrositenbHas padora (CP) 2,11 56,85
Buja koHTposi: 3a4eT / IK3aMeH 3a4yer
4.2 3aounas ¢popma
Buuist yueOHOR PaboTE! B 3auerHbIX B akazgem.
eIIMHUIIAX qacax
Oo6mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
KonrakTHas patora (KP): 0,22 8,2
Jlexmm (Jlek) - -
Jlabopartopusbie 3ausTus (J1ab) 0,22 8
CamocrositeabHas pa6ora (CP) 2,67 96
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 0,11 3auver (3,8)

Bunsl yueOHoM paboThI

B 3aueTHBIX

B actponom.

CIMHUTIAX Jacax
O0mas TpyA0eMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTaktHas padora (KP): 0,22 6,15
Jlexuun (Jlek) - -
Jlaboparopusbie 3austus (J1a0) 0,22 6
CamocrositenbHas padora (CP) 2,67 72
Buja xkoHTpoOJIsi: 3a4eT / IK3aMeH 0,11 3a4er (2,85)




AHHOTanus padoveil NPOrpaMmMbl IUCHUNIIHHBI
«/luckpeTHas MaTeMaTHKAa B OXpPaHe OKPYKaloLieil cpeabl 1 PAMOHAIBLHOM
HCI0JIb30BAaHUH NPHPOIHBIX pecypcos» (b1.B.1B.03.02)

1 Henapo aucuMNJIMHBI SBIETCS (OPMUPOBAHUE Y CTYACHTOB CHCTEMbl OCHOBHBIX
MOHATUM, MCHOJIB3YEMBIX JUISI MOCTPOCHMS] BAXKHEHIIMX MaTeMAaTUYECKUX MOAENeH, u
MaTeMaTHUYECKUX METOJO0B /Il ONUCAHUS PA3JIMYHBIX IIPOLIECCOB.

2 B pe3yabTare u3ydyeHHs JMCHUILIMHBI O00Oydamlmiics IO Nporpamme
0akajlaBpuaTa J0JIKeH:

Obaaoams crienyromumMu  obmenpodeccuoHanbHbIME KommeTeHusaMu (11K):

- CIIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCLUIUIMH B
npoeCCHOHATBPHON  JEATENbHOCTH, NPUMEHSITh METOJAbl MAaTEeMAaTHYEeCKOTO aHalu3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M SKCIIepUMeHTaIbHOro uccienoBanus (OITK-2);

— CMOCOOHOCTBIO IUIAHUPOBATh SKCIIEPUMEHTAIBHBIC HWCCIEAOBAHMS, I0JIy4aTh,
00pabaThIBaTh U aHATU3UPOBATH MOJTydeHHbIE pe3ynbraThl ([TK-15).

3nams:

-OCHOBHBIE MOHATHUS M METOJbl JAUCKPETHOM MaTeMaTHUKH, MAaTeMaTHYECKUX METOIO0B
perieHus npodeccuoHaIbHbIX 3a/1a4.

Ymemn:

- NPUMEHATh MAaTEMaTHYECKHE METOJbl NPU PELIEHUU TUIOBBIX NPO(ECCHOHATBHBIX
3azad.

Braoemy:

-METOJaMHU ITOCTPOEHUSI MaTEMaTUYECKON MOJIENH TUIIOBBIX NTPO(ECCHOHAIBHBIX 3a/1a4 U
COJIepKATEIbHOM UHTEPIIPETAILIMU TTOJIYYEHHBIX PE3YJIbTATOB.

3 Kpartkoe coaep:kaHue AUCHUIIUHBI:

1. Beenenue.

Ponp  nmuckperHolt MaremMaTHMKHM OpuU  pa3pabOTKE M OKCIUTyaTallud  XUMHUKO-
TE€XHOJIOTHYECKHUX CHCTEM.

2. DneMeHTHl TEOPUHM MHOXKECTB U aJIreOpanvecKkue CTPYKTYpBHI.

BBenenue B AMCKpEeTHYIO MaTeMaTHKy. Pojib TUCKpeTHONW MaTeMaTHKH MPpU pa3paboTKe U
IKCIUTyaTallM XHUMHUKO-TEXHOJIOTUYECKUX CHUCTEM. MHOXecTBa, OTHOUIEHMS M (DYHKUHUU.
3amaHue MHOXECTB M OCyIIecTBIeHHE omepauuit Hag HUMU. CrocoObl 3amaHus. Omnepauuu
00beIMHEHNUS, TIEpECeUeHus], Pa3HOCTH, JOTIOJIHEHUS U JIeKapTOBa MPOU3BEAEHUS. AKCHOMAaTHKA
TEOpUH MHOXKeCTB. Anredpa Kantopa. MuHuMu3anust npejcTaBieHUuid MHOXeCTB. JluarpaMmbl
Ditnepa-Benna. bunapusie otHomenus. CriocoObl 3aaHusi OMHapHBIX OTHOmIeHUU. CBOMCTBA
OuHapHbIX OoTHOUIeHUH. Pa3ouenns. OTHOLIEHNUS SKBUBAJIGHTHOCTH M nopsijika. IlpeacraBnenue
N-apHbIX OTHOIIEHUN OuMHapHbIMH. Anredpa oTHoueHu. OyHkunu. MHbEKINA, CIOpBEKLIUs U
Oouekuusa. AunreOpandeckue CTpykTypbl. [lomyrpynmsl. Monouasl. ['pynmer. Iloarpynmsi.
[Muknuyeckue rpynnsl. ['pynmsl moiactaHoBok. M3omopdusm rpymm. CMmexXHbIE KIIAcChl IO
noarpynne. Hopmansable paenutenu. Pakrop-rpynmnbl. Kosbpna: omnpeneneHusi, CBOWCTBA,
npumepsl. [loss.

3. DneMeHTHl Teopuu rpados.

I'padbl. 3amanue u xapakrepuctuku rpadon. Buabl rpados. Iloarpadsr. MaTpuiibt
CMEXHOCTH M HHIUAEHTHOcTH. Crenenu BepmnH. Mapmpytsl Llenu. Iluknsl. PaccrosHue
Mexy BepiinHaMu. [luametp u paguyc rpada. YHapHble 1 OMHapHbIE ONepaluu Haj rpadamMu.
HononHenue rpada. YnaneHue M JoOaBieHUE BEpUIMH. YjaajdeHWe U jaobaBieHue pedep.
OroxnectBienne BepmuH. Pacmersienne BepmuH. OObeaumHeHue rtpados. Ilepeceuenue
rpa¢oB. KoMmroHeHTsl cBs3HOCTH. MocThl. BepinHHas u pebepHast cBsi3HOCTh. CBSI3HOCTD
OpUEHTUPOBAaHHBIX TpaoB. AJTOPUTM BBIUUCICHUS CBSI3HOCTU. BHYTpEHHSS yCTOWYHBOCTB.
BepmmaHoe uncio HezaBuCMMOCTH. PebepHoe uncio He3aBucuMocTu. BepmmHaHoe u pedepHoe
nokpeiTHie Tpada. BHemHsss ycToiumBocTh. BepmmHHOEe W peGepHOE YHCIO BHENTHEH
ycroiunBocTu. [{ukiel u paszpesbl. DisiepoBbl HUKIBL. ['aMHIbTOHOBBI IUKiBL. [lnanapHOCTE M
ykiazaka rpados. ['panu miockoro rpada. Packpacka rpados. Xpomaruueckoe uucio. ['unoresa



yeTbipex Kpacok. JlepeBbsi. Ompenenenus. CpoiictBa. Teopema Komu. dyngamenTanbHas
cucrema IUKIOB. OCTOB HAaMMEHBIIETO Beca. YIOPAJOUYEHHBIE IepeBbsi. bUHApHBIE NEPEBbBA.
JlepeBbst cOpTUPOBKU. AJITOPUTM IIOMCKA B IEPEBE COPTUPOBKH.

4, Bynesbl pyHKIINH.

Anrebpa noruku. byness! pynkunu. CriocoOsl 3aganus. byneBsl GyHKIMHM OTHON U ABYX
MEepeMEHHbIX W HuX cBoicTBa. DopMynbl OyneBod anreOpbl. OCHOBHBIE 3aKOHBI OyJeBOH
anreOppl.  OkBuBaJeHTHOCTH  (opmyn.  Ilpunmun  nBoiictBenHoctH.  CoBepleHHBIE
JU3BIOHKTUBHBIE M  COBEPLICHHbIE KOHBIOHKTUBHBIE HOpMalibHble (opMmbl. CucTemsl
AIIEMEHTAPHBIX OyeBbIX QYHKIUI. DyHKIMOHATBHO MOJHBIE CUCTEMBI 3JIEMEHTApHBIX OYJIEBBIX
¢ynkuuii. Ilpumepsl (QyHKIMOHANbHO NOJHBIX Oa3ucoB. BakHeilne 3aMKHYTbIE KIIACCHI.
Teopema 0 QyHKUMOHATBHON mMonHOTEe. MuHUMH3anus OyneBbix ¢yHkuuid. CokpamieHHas,
TynukoBass ¥ MuHuUMaibHas ¢opmbl. Kaptel KapHo. Meton couetaHus HMHAEKCOB U METOX
Kyaiina. MuHUMU3a11si KOHBIOHKTUBHBIX HOPMaIBbHBIX (hopM. O030p MPHUIOKEHUN TUCKPETHON
MaTEMAaTHKH. Pazpabotka 3¢ HEeKTUBHOTO MaTEMaTHYECKOrO, IIPOrPaMMHOTO,
MH(OPMALIMOHHOTO M  TEXHUYECKOrO OOECIeYeHHs] Ha OCHOBE METOJOB JUCKPETHOU
MaTEMAaTHKH.

5. Mcuncnenue BbICKa3bIBaHUH.

BBenenue B MaTeMaTHuecKylo JIOTUKY. KpaTkue cBeeHUs U3 UCTOPUU MaTeMaTU4eCKOU
Joruku. Ponmb MaremMaTWdeckoi JIOTMKM TpH  pa3paboTKe M OKCIUTyaTallud XHUMHKO-
TEXHOJIOTMYECKUX cUCTeM. DopMalbHbIE aKCMOMAaTHUYECKUE CUCTeMbl. CHMBOJIBI, BBIPAKEHUS,
¢dopMyiibl, akcuoMbl. [IpaBuiio BbIBOJa, HETIOCPEACTBEHHOE CIIEICTBUE, BBIBOJ, TeopeMa. Jloruka
BbICKa3bIBaHMid. Jlornueckuii BoiBOA. AkcuoMbl. [IpaBumo modus ponens. Teopema ACAYKIIUH
npaBwio  cuwutorusma. [lonHoTa UM HENPOTUBOPEUMBOCTH. He3aBUCHMOCTH — aKCHOM.
PaspemmmmocTts Teopuu. [pyrue axcuomarmszauuu. [IpoBepka BBIBOAMMOCTH C ITOMOILBIO
UCTUHHOCTHBIX Tabnuy. CexBenuuu [ennena. Moapens mMupoB Kpumnke. Meroa pesomrornuit
PoOuncona. Metoa knay3 Bonra. O0pathslii MmeTox MacnoBa (61aronpusiTHeIX HaOOpOB).

6. Vcuncnenne mpeuKaToB U HEYEeTKask JTOTHKA.

Jloruka mpeaukaToB. ABTOMAaTH3allUsl JIOTHUECKOro BbIBoJa. llepemeHHble, ¢GyHKuUH,
TE€pPMbI, MpeNuKaThl, KBAHTOPbI, (GopMynbl. OOnacte neiicTBus kBaHTOpa. CBOOOAHBIE U
CBsI3aHHBIE NepeMeHHble. MIHTepnpeTannu, paBHOCUILHOCTh. Pacro3HaBaHue 001€3HaYUMOCTH.
[TpoGnema pazpeminMocTH. AKCMOMBI M IpaBHJia BbIBOJA HMCYHMCIEHUS IMpenukaroB. Teopema
Jenykunu. HenmpoTuBOpeuMBOCTP M IOJIHOTA. DBbIHECEHHME KBAaHTOPOB M IpeABapeHHas
HopManbHast ¢opma. CKylneMOBCKHE CTaHJapTHbE (GOpMbl. DpOpPaHOBCKUM YHUBEPCYM U
Teopema Dpbpana. [loncTanoBka u yHupukanus. Meron pe3omonuii u ero noiHora. Crparerun
MeTona pesontouui. JIu3ptoHkTel XopHa. I[IpUHIUD JOTHYECKOro MpPOrpaMMHPOBAHUS.
Heuerkne MHoOxecTBa. Heuerkas noruka. IlosBneHue m cyte HeueTkocTH. PopMmanusanus
HeueTKocTu. DyHKIMS NpuHaNIexKHOCTU. JIMHrBUcTHYeckass mnepeMeHHas. Omnepauuu HaJ
HEUeTKUMH MHOXecTBamH. Heuerkas apudmeruxa. Metoasl nedazsudukanuu. Hederkue
otHouieHus. CTaHJapTHbIE HEYeTKHe Jiorndeckue omnepauuu. HedeTtkuit BeiBOA. CTeneHu
VCTUHHOCTH U CTENEHU YBEpeHHOCTH. HeueTknii aHasior MeTo1a pe30ItoLui.

7. Koneunbie aBTomatsl, MamuHbl TeropuHTa-IlocTta, ClI0)KHOCTH BEIYUCTIECHUM.

OneMeHThl Teopun aBToMaToB. [loHsATHE aBTOMaTHOrO MpeoOpa3oBaHust HH(POPMALUKN U
KoHeuHOTO aBToMata. CrocoObl 3a1anust aBToMaTtoB. ABToMatsel Mumnu u Mypa. [Iporpammuas u
anmnaparHas peaJu3anys aBTOMAaTOB. DKBUBAJCHTHOCTh U MMUHHMMH3ALMS aBTOMATOB. MallnHbI
Trropunra-Ilocra. @opmanuszanus MOHATHS AIropuTMa U (HOpMaabHbIE MOJENIN aJrOPUTMOB.
Mammna TeropuHra: onpezeneHus, cBoiicTBa, rpadsl nepexonoB. Mammna [locta. [Iporpammsl
st mamuH.  [Ipobrmema  pacnoszHaBanus. IIpoGnema  ocTaHOBKH.  ANTOPUTMHYECKU
Hepaspemumble 1poOneMbl. CIOXHOCTh aJrOpUTMOB. Mepsl CIOXHOCTH. BpemeHHas u
€MKOCTHAsl CJIOXKHOCTb. ACHMITOTHYECKAs CIOKHOCTb, HMOPSAJOK CIIOKHOCTH, CIIOKHOCTb B
CpeIHEM M B Xyaulem ciydae. TpynHopaspemmmble 3agaud. HeperepmMuHUpoBaHHAs MallllHA
Teropunra. Kmaccet P u NP. NP-momssie 3amaun. NP-momHoTa mpoO0ieMbl BBITOJIHUMOCTH
dopmyi oruku BbICKa3biBaHUK. O030p MpUIIOKEHU MaTeMaTHueckoi Joruku. Hampasnenus



HCIIOJIb30BAHHUA alIiapara MaTeMaTHYEeCKOM JIOTUKH B 3agadax HpaKTH‘IeCKOﬁ I/IH(bOpMaTI/IKI/I.

Cnermudukamuss u  BepubUKaAIUS

IMpOorpaMMHO-aIIIapaTHbIX

IIPOCKTOB,

JJOTHYECKOEC

mporpaMMHupOBaHHUC, IOCTPOCHUC OHTOHOFHﬁ, SA3BIKHU 06H.I€HI/I$I HUHTCJUICKTYAJIbHBIX arCHTOB.

4 O0beM yuyeOHOH THCIHMIIINHBI
4.1 Ounas dopma

o B 3adeTHBIX B akazem.
Bunpl yueOHOM paboTh
eAUHULIAX yacax

O0mas TPyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 3,0 108
KonTaktHas padora (KP): 0,89 32,2
Jlexmum (Jlek) - -
[Mpaktuyeckue 3anstus (I13) 0,89 32
CamocrositesibHas padora (CP) 2,11 75,8

Buja koHTpoOJISi: 3a4eT / IK3aMeH 3ayer

Bunel yue6HoI paboThl

B 3aueTHBIX

B actponom.

CANHHNIIax qacax
Oo6masi TPyA0eMKOCTh TUCIHIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 81
KonraktHas pa6ora (KP): 24,15

0,89

Jlexmu (Jlek)

IIpooonoicenue mabauyvi

o B 3aueTHBIX B akanem.
Bunel yue6HoI paboTh
CIMHUIIAX qacax
IMpaktrueckue 3anarust (I13) 0,89 24
CamocrositeanHas pa6ora (CP) 2,11 56,85
Bua koHTpos: 3a4eT / IK3aMeH 3a4yer
4.2 3aounas gopma
Bl yaeGHOR paboTs! B 3aueTHEBIX B akanem.
eIIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCIUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
KonrakTHas padora (KP): 0,22 8,2
Jlexumn (Jlek) - -
[Mpaktuyeckue 3anstus (I13) 0,22 8
CamocrositeanHas pa6ora (CP) 2,67 96
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auer
0,11 (3.8)

Bunet yueGHoI paboTh

B 3aueTHBIX

B actponom.

€IMHULIAX Jacax
O01mas TPyA0eMKOCTh THCIUIJIMHBI N0 Y4eOHOMY IJIAHY 3,0 81
KonrakTHas padora (KP): 0,22 6,15
Jlexiuu (Jlek) - -
[Mpaktuyeckue 3anatust (I13) 0,22 6
CamocrositesnbHas padora (CP) 2,67 72

Buja xkouTpoJisi: 3a4er / 3k3amMeH 0,11 3a4er (2,85)




AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«OcHOBBI MeHeMKMeHTa 1 MapkeTuHra» (b1.B./[B.04.01)

1 IeJab AUCHUILIMHBI — MTOJIYYEHUE CHCTEMBI 3HAHUH 0 3aKOHOMEPHOCTSIX
(GYHKIIMOHUPOBAHUS MPEANIPUITHN B CUCTEME HAIIMOHAJILHOW SKOHOMUKH, TIPE/ICTABICHUH B
00JacTi MEHEPKMEHTa M MAPKETUHTA, BKIIFOYAs METOI0JIOTUYECKHUE OCHOBBI U
3aKOHOMEPHOCTH, PYHKIIUH, METOIbl, OPTaHU3AIMOHHBIC CTPYKTYPbI, OPTraHU3AIINI0 IPOIIECCOB,
TEXHHUKY U TEXHOJIOTHIO MEHE/PKMEHTA U MAPKETUHTA B YCIOBHUSIX PHIHOYHOW SKOHOMHUKH;
3aJI0’KCHUE OCHOB MPO(ECCHOHALHON JICATEIBEHOCTH OaKalaBpOB.

2 B pe3yabrare Wu3yYeHHsl JUCHUILUIMHBI OOyyamommiicss 10 mporpamme
0akajlaBpuaTa J0JIKeH:

Obnadams  cneayrOIMIMMHU obmekyneTypubiMa  (OK) u  mpodeccnonambHbBIME
komrereHmsiMu (I11K):

- CIIOCOOHOCTh HMCIOJIb30BAaTh OCHOBBI JKOHOMHUYECKUX 3HAHUN B Pa3IMYHBIX
chepax xusnenesrenpuoct (OK-3).

- CIIOCOOHOCTh HCIOJIB30BaTh AJIEMEHTHI 3KOJOT0-3KOHOMHYECKOTO aHajiun3a B
CO3JIaHUM PHEPro- u pecypcocdeperaromux texuoaoruit (ITK-8).

3nams:

- MPUHIMITEI  COCTABIICHUS TEXHHYECKOW JOKyMeHTaruu (rpadukoB padoT,
WHCTPYKIIUH, IIJIAHOB, CMET, 3asIBOK Ha MaTepUaIbl U 000PYIOBaHUE) U JIP.;

- TEOPETUICCKIE OCHOBBI M METOIBI BEIPAOOTKH IIEJICH U CTpaTernu OM3Heca;

- NPHUHIUIBI TOJATOTOBKU JOKYMEHTAIIUU JUIS CO3JIaHHUSI CUCTEMbl MEHEKMEHTA
KauecTBa MPEATPHUATHUS;

- METOJIbl ¥ TEXHOJIOTUH MPUHSATHUS M PEATU3alMK YIIPABICHUYCCKUX PCIICHHA.

Ymems:

- COCTaBJISITh 3asBKH Ha 000PYAOBaHUE;

- pa3pabarbiBaTh TEXHUYECKYIO JOKYMEHTAITUIO;

- MIPUHUMATD YIIPABICHUYECKHE PEIICHUS U OPTaHU30BhIBATh UX BHITIOTHEHHE;

- cobupath, 00pabaThIBaTh M UCIOIB30BaTh YIIPABIECHUYECKYIO HH(POPMAIIUIO;

- paboTaTh C yIpaBIeHUYECKON JOKYMEHTAIIHEH, MOIb30BaThCs 3aKOHAM, HOPMaMHU
Y TIpaBHJIAMH aIMAHUCTPATUBHOM JIEATEITBHOCTH;

- pacnpenensats 00I3aHHOCTH ¥ OTBETCTBEHHOCTH;

- HCIOJIb30BaTh METO Il MOTHBAIIMH ITEPCOHAIA;

- KOHTPOJIMPOBATh U PETYIUPOBATH UCIIOJIHEHHUE TIJIAHOB.

Braoems:

- HaBBIKAMU TPUMEHEHHSI ONTHMAIBHBIX MOJIXOAOB I JMATHOCTHKU M aHaIM3a
PBIHKA;

- METOJIaMHU PYKOBOJICTBA IEPCOHAIIOM;

- HHCTpYMeHTaMu 3 (HEKTUBHOTO YIIPaBICHUS MPEANPUITHEM.

3 Kpatkoe conep:kaHue THCHUTIIAHBI

Monynb 1. OCHOBBI yIpaBlieHUs TPEATPUITHEM

1.1 Beeoenue. [Ipeomem, memoo u cooepaicanue oucyuniunvl « OCHO8bL MEHEOHCMEHMA
u mapxkemureay. Teopusi ympaBleHUs: YIpaBlIeHHE KaK MOTPEOHOCTh M Kak (pakTop ycmexa
JESTSIIbHOCTH, CYIIHOCTh M COJICPKaHHE YIPABICHUS, MECTO TCOPHH YIIPABJIICHUS B CHCTEME
COBPEMEHHBIX 3HAHWM, Creu(UKa YIPaBIEHYECKOW NEATETbHOCTH, COBPEMEHHBIE MPOOIEMbI
yrpapieHus. ['€He3UC Teopur YIpaBJICHUS: YIPABICHUYSCKHE PEBOIOIUN, BO3HUKHOBEHHUE
HAyYHOW TEOpUU YMpaBIEHUS, UCTOKM W TEHICHIIMM PA3BUTHUS POCCUKUCKOTO YIPABICHHUS.
3aKOHOMEPHOCTH W TPHUHIIMITB YIPABJICHUS: CYOBEKTHBHBIE M OOBEKTHUBHBIC (DAKTOPHI B
yIpaBJICHUH.

1.2 Cucmema ynpaesnenus npeonpusamuem u ee cmpykmypa. Oyenxa s3¢hghexmusnocmu
ynpagnenus. CUCTeMa yNpaBJICHHs: TTOHATHE CUCTEMBI YIIPABJICHUS, pacupeeieHne QyHKInuu,
MIOJTHOMOYHI M OTBETCTBEHHOCTH, MPHHIIMAIIBI TOCTPOSHUS CHCTEM yripaBiieHus. [lenTpanmu3anms
U JICIICHTPAIM3AIMS YIIPABJICHUSA, JCICTUPOBAHUE TOJHOMOYHMA B MPOIECCax YIpaBICHUS.



OpranuzanuoHHas CTpykTtypa u ee BuAbl. OCHOBHBIC TOHATHSA 3(PPEKTUBHOCTH YIPABICHUS.
[Tokazarenu 3 PeKTUBHOCTHU yIIPABICHHUS.

Monyib 2. OCHOBBI MEHE)KMEHTA

2.1 llenu 6 cucmeme ynpasnenus. Pazpabomrxa cmpameeuti u nianos opearnuzayuu. llenn
U 1EJICNOoJIaraHue B YIPABICHUU: POJb L€ B OPraHU3allUd U OCYLIECTBIEHHM IPOLIECCOB
yhpaBieHus, Kiaccupukanus Lenei, MOCTpOeHUE JepeBa ILieJieil; couyeTaHue pasHooOpasus
nened M QyHKIUH MEHEDKMEHTa; CHUCTeMa YIPABIICHUS IO LEJIsAM; CTpaTerds W TaKTHKa
ynpaieHus. CylmHOCTb, IPUHLIHUIIBI K METObI IIaHUpoBaHus. [Iporiecc BbIpabOTKH CTpaTEruu.
DopMBI TEKYIIETO TUIAHUPOBAHUS.

2.2 Texnonocuss paspabomku u npuHsmus ynpasienuyeckux pewenuti. Pa3paboTka
VIPaBICHYCCKUX PEUICHWI: TMOHATHE W KiIAcCU(UKANMS  YIPABICHUYCCKUX  PEIICHHUI,
OCHOBOIIOJIATaOIIUEe D3JEMEHTHI JEATEIbHOCTH, YCIOBHS W KPUTEPUU MPHUHITHS pPEIICHUM,
IPOLECC MU MOJEIM MPHUHATHUS YIPABICHUYECKUX PELICHUH, peanu3alus YIpaBIEHUECKUX
pelIeHU.

2.3 Bnacmv 6 cucmeme ynpasnenus. nudepcmeo u cmuiv ynpasieHus. OTHOIICHHS
BJIACTH B CHUCTEME YIPaBJICHUS: TIOHATHE U TUIIOJIOTHS BJIACTH; BIACTh U aBTOPUTET MEHEIKEPA;
npu3HaKky, (AKTOpbl W TPOSBICHUS HEYNPABISIEMOCTH; WCTOYHUKU BIACTH B YIPABICHHUH
OpraHM3alyeil; MapTHEPCTBO B IMpoIleccax MeHeIXKMeHTa. JIMAepcTBO U CTWIIb YHpaBlIEHUS:
nporiecckl  (OPMHUPOBAHHUS ¥ OCHOBHBIC COCTaBJSIOIIME JUAEPCTBA, (opManbHbIE U
HedopMabHbie (DaKTOPHI JIUAEPCTBA, IPOSBICHUE JTUICPCTBA B CTHIIC YIPABICHUS, TCHICHIIUS
pPa3BUTHUS CTUJISL YIIPABIICHHUS.

2.4 MomusayuoHnusie ocHO8bl ynpaesieHus u Kougauxkmol. MoTHBaLMS ACSITEILHOCTU B
YIPaBJICHUU: MOTHUBBI JIEATEILHOCTH YEJIOBEKA U UX POJIb B YIPABJICHUH, OCHOBHBIC IMOHATUS U
JIOTUKa TIpolecca MOTHBAIuH, (QakTopsl (HOpPMHUPOBAHHS MOTHUBOB Tpy/Ja; HCHOJIb30BaHUE
MOTHBALlUM B TIPAKTUKE MEHEIKMEHTa; (PakTopbl dPPEKTUBHOCTH MOTHUBAIIMU, COBPEMEHHBIC
KOHIENIIMK MOTHBalMU. ['pymnmoBas AUHAMHKA U KOH(JIUKTBL: POJIb TPYMIbl B MOBEACHUH H
JeSATeTLHOCTH YeJIOBEeKa, (HOPMUPOBAHHUE TPYII, B3aUMOJCHCTBHUS B TPYIIC U B OPraHU3AINU;
BO3HUKHOBEHHE, TPOSBICHHE W PA3HOBUAHOCTH KOH(DIUKTOB, BIHMSHHE KOH(DIUKTOB Ha
yIpaBJIeHHE.

Monyinb 3. OCHOBBI MapKETHHTIA.

3.1 Mapkemune kax cucmema ynpaenenus, pe2yiuposanus u uzyuenus pvinka. llonstue
MapKETHUHIa, IPOUCXO0KICHUE U CYIIIHOCTh MAPKETUHTA, LIeJTU MapKeTuHra. OCHOBHBIE TPU3HAKU
MapKEeTUHTOBOTO CTWJS yrpaBieHusa. Konmenmuu mapkernnra. OCHOBHBIE BUbI MAapKETHHTA.
MapxkeTuHrosas cpeja.

3.2 Komnnexc mapxemunea. Ocnognvie mapkemunzogvle uncmpymenmsi. Colepkanue u
MPOLIECC YIpaBieHus MapKkeTUHroM. OcHOBHbIE (DYHKIIMM MapKeTHHra. ToBapHas, LI€HOBas,
COBITOBas 1 KOMMYHHUKAIIMOHHAsI TTOJUTUKHN (GupMbl. ToBapHbIe cTpaterun. PazpaboTka HOBBIX
TOBapoOB.

4 O0beM y4eOHOH JUCIHIINHBI

4.1 Ounas gopma

. B 3aueTHEBIX B akanem.
Bunsl yueOHoI paboThI
€IMHULIAX qacax
O0mas TPyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IIAHY 2,0 72
KonrakTHas padora (KP): 0,89 32,2
Jlexmm (Jlek) 0,44 16
IIpaktuueckue 3anstus (I113) 0,45 16
CamocrositesibHas padora (CP) 1,11 39,8
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3a4yert




Bunsl yueOHoI paboThI

B 3aueTHBIX

B actponom.

eIIMHUIIAX Jacax
O0mas TPyA0eMKOCTh JMCIHIIJIMHBI 10 Y1eOHOMY IIAHY 2,0 54
KonraktHas pa6ora (KP): 0,89 24,15
Jlexumu (Jlek) 0,44 12
[Tpaxtrueckue 3ansatus (I113) 0,45 12
CamocrositesibHas padora (CP) 1,11 29,85
Buj koHTpoOJIsi: 3a4eT / IK3aMeH 3a4yer
4.2 3aounas popma
Bus! yue6HOi paGoTsI B 3aueTHBIX B akagem.
eIIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHHILIMHBI 110 Y4eOHOMY IJIAHY 2,0 72
KonTaktHas padora (KP): 0,25 9,2
Jlexruu (JIek) 0,17 6
[Tpaktuueckue 3anstus (I13) 0,08 3
CamocrositesanHas pa6ora (CP) 1,64 59
Bua koHTpoOas: 3a4eT / IK3aMeH 3a4er
0,11 (3.8)

Bunel yue6HoI paboThl

B 3aueTHBIX

B actponom.

eIMHUIIAX Jacax
O0mas TPyA0eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY ILIAHY 2,0 54
KonTaktHas padora (KP): 0,25 6,90
Jlexmm (Jlek) 0,17 45
[Tpaktnyeckue 3anstus (I13) 0,08 2,25
CamocrositesnbHas padora (CP) 1,64 44,25
Bua xonTpoas: 3aueT / IK3amMeH 011 3ayer
' (2,85)

AHHOTaUus padoyeii MPOrpaMMbl AU CIHUTLIHHBI
« OCHOBBI TEXHUYECKOr0 peryupoBanus u ynpasienus» (b1.B./[B.04.02)

1 e AMCHMILUIMHBI — MTOJIYY€HHE CUCTEMBI 3HAHUHM 00 YIpaBJIEHUH Ka4eCTBOM Ha
MPEIIPHS THIX B CUCTEME HAITMOHATLHOW SKOHOMHUKH, BKITFOYAsT METOIOJIOTHYSCKUE OCHOBBI U
3aKOHOMEPHOCTH YIPABIICHUSI KAYECTBOMB YCIOBUSAX PHIHOYHON DKOHOMUKHUU BHEJPEHUE
Pe3yJIbTaTOB HAYYHO-TEXHUICCKUX U IPOSKTHO-KOHCTPYKTOPCKHUX Pa3pabOTOK B peabHBII
CEKTOp PKOHOMUKH.

2 B pe3syabrate
0akajaBpHUaTa q0JIKEH:

Obnadams  CIEAYIOIIAMHI
komnetermusvu (I1K):

- CIIOCOOHOCTh HCIOJIb30BAaTh OCHOBBI IKOHOMHUYECKUX 3HAHUH B Pa3IMYHBIX
chepax xusnenestenpHoctu (OK-3).

- CIIOCOOHOCTh HCIOJIB30BaTh AJIEMEHTHI 3KOJOT0-35KOHOMHYECKOIO aHajiu3a B
CO3JIaHUM PHEPro- U pecypcocdeperaromux texuomoruit (ITK-8).

3namo:

- MPUHIIAIIBI  COCTABJCHUS TEXHUYECKOW JOKyMeHTamuu (rpadgukoB pador,
WHCTPYKIIUH, TJIAHOB, CMET, 3asSBOK HA MaTepUANIBI K 000PYIOBaHKE) U JIP.;

U3yYCHUsT JTUCHUIIIMHBI Oﬁy‘lﬂlOlllPlﬁCﬂ o mnmporpamMmme

obmekynpTypabiMu  (OK) wu  mpodeccrnoHambHBIMU



- TEOPETUYECKHE OCHOBHI M METO/IbI BRIPAOOTKH 1€ U CTpaTeruu On3Heca;

- MPUHLMIIBI TOATOTOBKU JTOKYMEHTALUU AJI CO3/IaHUS CUCTEMbl MEHEKMEHTa
KauecTBa MPEATPHUSATHUS;

- METO/Ibl U TEXHOJIOTHH MPUHATHS U pealli3allii yIPaBICHUECKUX PELUICHHM.

Ymemo:

- COCTaBJIATh 3asBKH Ha 000PYAOBAHHUE;

- pa3pabarbiBaTh TEXHUYECKYIO JOKYMEHTAITUIO;

- MIPUHUMATD YIIPABICHUYECKHUE PEIICHUS U OPraHU30BbIBATh UX BHITIOJHEHHE;

- coOuparb, 00padaThIBaTh U UCIOJIL30BAThH YIIPABICHUECKYIO HHPOPMAITHUIO;

- paboTaTh C yIpaBIEHYECKON JOKyMEHTAIMeH, M0JIb30BaThCcs 3aKOHAM, HOPMaMHU
Y TIpaBUJIAMH aIMUHUCTPATUBHOM 1€ATEIHHOCTH;

- pacnpenensats 0013aHHOCTH U OTBETCTBEHHOCTH;

- MCIOJIb30BaTh METO Il MOTHBAIIMH [TEPCOHAIA;

- KOHTPOJIMPOBATh U PETYIUPOBATH UCIIOJIHEHHUE TIJIAHOB.

Braoemy:

- HABbIKAMU MPUMEHEHUS ONTUMAIBHBIX MOAXOAOB JUIsl IUAarHOCTUKH M aHalu3a
PBIHKA;

- METOJIaMU PYKOBOJICTBA IEPCOHAIIOM;

- HHCTpYMeHTaM# 3 (PEKTHBHOTO YIIPABICHUS MPEATPUITHEM.

3 Kpatkoe coaep:xkaHue TUCHUTLIUHBI

Mopyns 1. OCHOBBI yIpaBJIeHHs] KAYECTBOM Ha MPEANPUATUN

1.1 Bseoenue. IIpeomem, memoo u coodepoicanue oucyuniutvl. Teopusl ympaBlIeHUS:
yIpaBlicHUEe KaK MOTPEOHOCTh W KaK (pakTOp ycrexa JesTEIbHOCTH, CYITHOCTh M COJIEpKaHUe
yIpaBlIeHUS, MECTO TEOPUM YIPABICHUS KA4eCTBOM B CHCTEME COBPEMEHHBIX 3HAHUM,
crienuduKa yrnpaBIeHISCKON JACSITEILHOCTH, COBPEMEHHBIC MPOOJIEMBI YIIPABICHHS Ka4eCTBOM.
3aKOHOMEPHOCTH Y TPUHLMUIBI YIPaBICHHUS KaueCTBOM: CYOBEKTUBHBbIE M OOBEKTHBHBIE
(bakTopsI.

1.2 Cucmema ynpaenenus kasecmeom Ha npeonpusmuu. Oyenxa 3¢hghexmusrocmu
ynpasnenus xavecmeom. CHcTeMa YNPaBICHHUS KAa4eCTBOM: ITOHITHE CHUCTEMBI YIPaBICHHS,
pacnpenenenue (QpyHKIUU, MOJTHOMOYUN W OTBETCTBEHHOCTH, MPHHIIUIIBI MOCTPOCHHUS CHCTEM
yrpaBieHUsIKadecTBOM. LleHTpamu3anuss W JACHEeHTpaM3alusl yIPaBJICHHS, JIeJICTHPOBAHUC
MOJTHOMOYMII B TMpolieccax yrpaBieHusKauecTBOM. OcHOBHbIE MOHATHS 3(G(HEKTUBHOCTH
yrpaBieHus kauecTBoM. [lokazaTenn 3(heKTUBHOCTH YIIPABICHUSKAYECTBOM.

Monynb 2. OCHOBBI CUCTEMBI MEHEIPKMEHTA KaueCcTBa

2.1 Llenu 6 cucmeme ynpasnenus kavecmeom. llenu B ynpaBIeHUUKA4€CTBOM: POJIb IIEIH
B OpPraHU3alliy M OCYIIECTBICHUH MPOIECCOB yIpaBiIeHHs, KIaccuPHUKaIus 1eiei, mocTpoeHue
JiepeBa IeJIei; coueTanne pa3HooOpas3us 1enei U GyHKIIMNA MEHEDKMEHTA; CUCTeMa YIIpaBICHUS
MO IIeNsSIM; CTpaTerusi U TaKTUKa YIpaBieHHUsKadecTBOM. CyIIHOCTb, MPUHIMUIBI U METObI
rtaaupoBanus. [Iporecc BeIpaboTKH cTparerun. @opMbl TEKYIEro TIaHHPOBAHUS YIIPABIICHUS
KauecTBOM. BHelnpeHHe pe3yibTaTOB HAay4YHO- TEXHUYECKUX M TMPOEKTHO-KOHCTPYKTOPCKHX
pa3paboTOK B pEaIbHBIN CEKTOP SKOHOMUKH.

2.2 Texuonocus pazpabomku u npuHamus ynpagienyeckux peutenuil. Pa3paboTka
VIPaBICHYCCKUX PENICHWH: TMOHATHE W KJIacCU(UKANMS  YIPABICHUYCSCKUX  PEIICHUMH,
OCHOBOTIOJIATAONINE D3JEMEHTHI JEATEIbHOCTH, YCIOBHS W KPUTEPUH TPHUHATHS pPEIICHUH,
MPOIECC W MOJEIH TPHUHATHS YIPABICHUYCCKUX PEIICHUH, pealu3amus YIpaBIeHICCKIX
peLICHU.

Mooy 3. Ynpasenenue nepconaiom

2.3 Bnacme 6 cucmeme ynpasnenus. Jludepcmeo u cmuav ynpaeienus. OTHOILICHUS
BJIACTU B CUCTEME YIIPaBJICHUS: TIOHATHE U TUIIOJIOTUS BJIACTH; BJIACTh U aBTOPUTET MEHEIKEPA;
npu3HaKkd, (AaKTOpbl W TPOSBICHUS HEYNPABISIEMOCTH; HWCTOYHUKH BIIACTH B YIPABICHUU
OpraHM3alyeil; mapTHEpCTBO B Mpolieccax MEHeXKMeHTa. JIMIepcTBO W CTHIIb YIpaBICHHUS:
nporecchl  (OPMHUPOBAHHMSI U OCHOBHBIE COCTABIISIOIIME JIMJAEPCTBA, (GopMaibHbIe U



HeopMabHbIE (PaKTOPHI JUAECPCTBA, MPOSIBIICHUE JUIEPCTBA B CTUJIC YIPABJICHUS, TCHACHLIUS
pa3BUTHUSA CTWJIA yIIPABICHUS.

2.4 MomusayuonHbsle 0CHO8bI YNpaesieHus u Kongauxmol. MOTUBAIMS JAEATEIBHOCTU B
YIPaBICHUHU: MOTUBBI JEATEIBHOCTH YEJIOBEKA U UX POJIb B YIIPABICHUH, OCHOBHBIEC IIOHITHS U
JIOTHKa Ipolecca MOTHBAIMH, (PaKTOpsl (OPMHUPOBAHUS MOTHBOB TpYJa; HCIIOIB30BAaHHE
MOTHUBAIMM B NPAKTHUKE MEHEIHKMEHTa; (akTopbl 3(p(PEeKTUBHOCTH MOTHBAIMM; COBPEMEHHbIE
KOHIICTIIUM MOTHBAlMU. ['pynmoBasi AMHAMUKa U KOH(IUKTHL POJb TPYNIbI B MOBEACHUU U
JeSITEIbHOCTH 4YeJIoBeKa, (POPMHUPOBAHUE TPYIIN, B3aUMOJECHCTBUS B IPYyINIEe U B OpraHU3aLUM;
BO3HHUKHOBEHHUE, MPOSBICHWE M PA3HOBUIAHOCTH KOH(IIMKTOB, BIHMSHHE KOH(IUKTOB Ha

yIpaBJICHUE KAYECTBOM.
4 O0beM y4eOHOH JUCHHUIINHBI
4.1 Ounas ¢popma

. B 3auerHbIx B akanem.
Bunel yue6HoI paboThl
eIMHULIAX qacax
O01as TpyA10eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY IJIAHY 2,0 72
KonraktHas pa6ora (KP): 0,89 32,2
Jlexumn (Jlek) 0,44 16
[Tpaktuueckue 3anstus (I13) 0,45 16
CamocrositeanHas pa6ora (CP) 1,11 39,8
Buj koHTpoJIs: 3a4eT / IK3aMeH 3a4er
N B 3auerHbIx B actponom.
Buner yueGHoi paboTh
SIMHUTIAX qacax
O0mas TpyA0eMKOCTh JMCHHMILIMHBI 10 Y4eOHOMY ILIAHY 2,0 54
KonTaktHas padora (KP): 0,89 24,15
Jlexmm (Jlek) 0,44 12
[Tpaktuueckue 3anstus (I13) 0,45 12
CamocrositesibHas padora (CP) 1,11 29,85
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auer
4.2 3aounas popma
Buuist yueOHOR PaboTE! B 3aueTHEBIX B akanem.
€IMHULIAX qacax
O0mas TpyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 2,0 72
KonrakTHas patora (KP): 0,25 9,2
Jlexrum (JIek) 0,17 6
IIpaktuueckue 3anstus (I113) 0,08 3
CamocrositeanHas pa6ora (CP) 1,64 59
Buja konTpoJisi: 3a4eT / IK3aMeH 3auert
0,11
(3.8)
. B 3auetHbIX B actponowm.
Bunel yue6HoIt paboThl
€IMHULIAX qacax
O0mas TPyA0eMKOCTh JMCIHHUIIJIUHBI 10 Y4eOHOMY IIAHY 2,0 54
KonTaktHas padora (KP): 0,25 6,90
Jlexmn (Jlek) 0,17 45
[TpakTueckue 3arstust (I13) 0,08 2,25




CamocrositesibHas padora (CP) 1,64 44,25

BI/I}I KOHTPOJIsA: 3a4€T / IK3aMCH 0 11 3a4erT
! (2,85)

AHHOTAIUA Y4eOHOH MPOrpaMMbl AU CHUNINHBI
«IIpukaagHas MeXaHMKA B OXpaHe OKPY:KaloLIeil cpeabl 1 PAMOHAIBLHOM HCIO0Jb30BAHNH
npupoaHbix pecypcos» (b.1B.JB.05.01)

1 Ileap IMCUMIUIMHBI - HAYYUTh CTYJCHTOB TBOPYECKOMY IOAXOAY K BBIMOJHEHUIO
WHKEHEPHBIX PACUY€TOB HA IPOYHOCTh, )KECTKOCTh MU YCTOMYMBOCTH 3JEMEHTOB KOHCTPYKIIUH,
JIeTaJe U y3JI0B MallUH U almnaparos.

2 B pe3yabrare u3y4YeHHMs AUCHHUIUVIMHBI OOy4yawumuiicss 10 MporpamMmme
0akajaBpHUaTa q0JIKeH:

Obnadams CIETYIONTUMA KOMITCTCHIIUSIMHU.

- CIIOCOOHOCTH HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JMCIUIUIMH B
npoecCHOHANBHOM  JEATeTbHOCTH, MPUMEHSITh METOJbl MaTeMaTUYecKOoro aHaiu3a |
MO/JICITUPOBAHHS, TCOPETUICCKOTO M IKCIIEpUMEHTaIBHOTO HccnenoBanus (OITK-2).

— CIOCOOHOCTBIO YYaCTBOBATh B COBEPIICHCTBOBAHUN TEXHOJIOTHUECKUX MPOIIECCOB
C TIO3MIIMI SHEPTo- U pecypcocOepexeH s, MUHUMU3AINH BO3ICHCTBUS HAa OKPYKAIOIIYIO Cpely
(TIK-2).

3nams:

- OCHOBHBIE YpaBHEHHUSI W METOAbl PEHICHUS 3a/lay COMPOTUBICHUS MAaTE€pPUATIOB M
JeTane MallluH;

- OCHOBHBIE METO[bl PACUETOB Ha MPOYHOCTD, JKECTKOCTh U YCTOMYMBOCTH SJIEMEHTOB
KOHCTPYKLMI MalluH U anmnaparos;

- OCHOBBI TEOPMM pacueTa JeTajedl M Y3JI0B MAIlMH M aIllapaToB XUMHYECKON
TEXHOJIOTHH.

Ymemo:

- MPOBOJAMTH PACYEThl FJIEMEHTOB KOHCTPYKIIMI Ha OCHOBE METOJOB CONPOTHUBIICHHS
MaTepuasos;

- paccuMTHIBATh U KOHCTPYMPOBATH JI€TATN MAIIMH MO UCXOIHBIM JaHHBIM;

- MPOU3BOJUTh PACUEThl 1O OCHOBHBIM KPHUTEPUSIM pabOTOCMOCOOHOCTH W
KOHCTPYUPOBAHUS JIeTajel MaIlyH.

Braoems:

- HaBbIKaMU pacueTa CONPOTUBIICHUS] MAaTEpUaIOB aHAIUTHUYECKUMU METO/IaMU;

- HaABBIKAMH BBIOOpPA MATEPUATIOB IO KPUTEPUSIM MPOYHOCTH;

- pacueTamMHM THUIIOBBIX JE€Taledl MalllMH, MOJb3YysACh CIPAaBOYHOW JIUTEPATypod U
I'OCTamu.

3 Kpatkoe conep:kaHue TUCHUILINHBI:

1. Beenenue

Pony mucuummssl  «lIpuknanHas MexaHWKa B OXpaHE OKpYyXXarolled cpelabl U
palMoOHAIPHOM ~ HWCIIOJIb30BAaHWW TIPUPOJHBIX pecypcoB» B (opmupoBanun OakanaBpa,
MMEIOIIETO WHXEHEPHYI0 NOAroToBKY. IlpuknanHas mexaHuKa Kak OCHOBA JUIsl TOHMMaHUS
paboThI, YyCTpOMCTBa M 0€30MaCHOM IKCIUTyaTaIllui 000PYI0BaHUS XUMUYECKOTO MTPOU3BO/ICTBA.

2. Moaynse 1 «Onpenenenue peakiuii onop. PacTsokeHue-coxatuem.

Paznen 1.1. Onpenenenue peakuuii onop.

AOCOTIOTHO TBEpPAOE TeNno. DJIeMEHThl cTaTUKH. OCHOBHBIE MOHSATHSA. AKCHOMBI CTaTHKH.
VYpaBuenus paBHoBecHs. CBSI3U U UX PEAKITUH.
Pasnen 1.2. PacTsoxeHue-cxaTue.
OCHOBHBIE JIONYIIEHUS W MPUHIUIIBI COMNPOTUBICHUS MaTepuagoB. MeTon ceyeHuil.
Hanpsoxenus, nepopmanuu u nepemerieHusi. 3akoH ['yka. IlocTpoeHue smiop BHYTPEHHHX
YCUJIMWA, HanpsokeHWd U nepeMemieHuid. CTaTUYecKu ONpeAeIuMble W CTaTHYECKH
HeomnpeaenuMble 3a1aun. JuarpaMmmbl pacTsHKeHUs! M1 IJTACTUYHBIX U XPYNKHX MAaTepUaIoB U




UX XapaKTepUCTUKU. J[lommyckaemple HanpspKeHMs. YCIOBHE IMPOYHOCTH IPU PACTSKEHUU
(cxarun).

3. Moayinsb 2 «Kpyuenue. U3rud».

Paznen 2.1. Kpyuenue.
3akon ['yka mpu cnaBure. BHyTpenHue cuiioBble (hakToOpel NMpu KpydeHuH. HampsokeHus B
CTEPXKHAX KPYTJIOro CeYeHUs. Y CJI0BHE TPOYHOCTH IIPU KPYUEHUH.

Paznen 2.2. U3ruo.
['eomeTpryeckue XapaKTEpUCTHKU IUIOCKMX cedeHMH. [IoHATME 4YHCTOro M mONepevyHoro
u3rn6oB. IlpaBuia mMOCTpOEHHUs SHIOP TMONEPEYHBIX CHJI M HM3THOAOIUX MOMEHTOB.
OmnpezneneHue HOPMAJIbHBIX HaNpsDKEHUH. YcCioBHE NpodyHOCTH npu u3rubde. OmnpeneneHue
KacaTeJIbHBIX HaNpsOKeHUH. ParmonanbHble POPMBI CEUESHUH.

4. Moaynb 3 «CioxHOE HaNpsSHKEHHOE COCTOSTHUEY.

Paznen 3.1. CiioxxHOE HANPS>)KEHHOE COCTOSIHUE.
OCHOBBI TEOpPUM HAIIPSDKEHHOTO COCTOSIHUS M TUIIOTE3bl NPOYHOCTH. [IOHATHE HanpsKEHHOTOo
cocrosiHus. ['nmaBHBlE IUIOMIANKM M IUIaBHble HanpsbkeHusa. OOoOmeHHbI 3akoH ['yka.
Haznauenne rumnores npodyHocTd. IIoHATHE SKBUB@JICHTHBIX HAIPSDKEHUH W KPUTEPHEB
IPOYHOCTH.

Paznen 3.2. TOHKOCTEHHBIE COCY/IBI.
TOHKOCTEHHBIE COCYIbl XMUMHUYECKMX Mpou3BoACTB. OrmpeneneHue HANOpsDKEHUH 110
6e3MoMeHTHOI Teopun. OcHOBHbIE pgonyuieHus. BoiBon ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 000J104eK 10 YypaBHeHMIO Jlamaca M 1O CTaHIAPTU30BAaHHOW METOJUKE.
VYcioBue Npo4HOCTH.

Pa3nen 3.3. Pacuer cxarbIX cTep>kHEN HA YCTOMYUBOCTb.
Y CcTOMUMBOCTD 3J1EMEHTOB KOHCTpYKLUH. [ToHsATHE KpuTHUecKoi cuibl U ko3 duumenTa 3anaca
npoyHoctu. Pacuer kputuueckod cuibl no Ounepy. Ilpenensl mpumeHumoctd (GOpMYIIbI
Oinepa. [IpakTnyeckuii cnocob pacuera Ha yCTOWYUBOCTD.

5. Monyns 4 «JleTain Mamvn.

Pasnen 4.1. CoenuHeHne gerajieil MalyH.
Knaccudpukanus pgeraneil MammH M anmaparoB XHWMHUYECKUX TPOU3BOJACTB. Pe3bOoBbie
coeauHeHus. Pacuyer OONTOBBIX COEJMHEHUH IpPH MOMEPEYHBIX W TMPOJOIBHBIX HarpysKax.
[InoHouyHble coenuHeHus. HazHaueHne u BUIBI IIMOHOK. PacyeT MIMOHOK Ha cCpe3 M CMSTHE.
Bugpl cBapku. O6sacts npuMeHeHus. Buasl cBapHbIX MIBOB. PacyeT Ha MPOYHOCTh CTHIKOBBIX U
HaXJIECTOYHBIX I1IBOB.

Pasnen 4.2. Bansl u ocu, MX ONOPBI U COEAVHEHHUS.
Banel, ux knaccudukanus u HasHaueHue. Ocu. IIpoexkTupoBOUHBIE pacueThl BaJOB U OCEH.
[TonmMNHUKN ~ CKOJIBKEHHUS. Matepuansl  BKJIaJbIILIEH. [lopmumnHukM  KadeHUs.
[IpyHIMNIHAIbHOE YCTPOMCTBO M OCHOBHBIE TeoMeTpuuyecKkue pasmepbl. JloCTOMHCTBa,
HEOCTaTKW M OO0JIACTH TNPHUMEHEHHs TMOALIMITHUKOB KadeHUs U CKOJbXeHus. IIpuBojaHbIE
mydtel. Hasznauenue. Knaccubukauus mMypr mo nmpuHUMITY JEHCTBUS M XapakTepy pabOThI.
[Topsinok moadopa MydT 1 OCHOBBI IPOUHOCTHOTO PacyeTa.

Pasznen 4.3. Mexannueckue nepeiadn.
3ybuatbie nepenaun. OkpykxHOe M paavaibHoe ycwiusa. Penykropel. Ompenenenue u
knaccugukanus. [Ipumepsl cxem peryKTopoB.

Oo1m1ee konuyecTBO Moayeit — 4.

4 O0beM yueOHOH THCHMIIINHBI

4.1 Ounas gopma

. B 3auetHbIX B akagem.
Bunsl yueOHoI paboThI
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY ILIAHY 4,0 144
KonrakTHas padora (KP): 1,78 64,2
Jlexmm (Jlek) 0,89 32




[Tpaxtuueckue 3ausatus (I13) 0,89 32
CamocrositesbHas padora (CP) 2,22 79,8
Bua koHTpOJIA: 3aUeT / IK3aMeH 3a4eT ¢
OIIEHKOM

Bunel yueGHoI paboThI

B 3aueTHBIX

B acTponom.

SAMHUIIAX gacax
O0mas TPyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 4.0 108
KonraktHas padora (KP): 1,78 48,15
Jlexmm (Jlek) 0,89 24
[Tpaktuyeckue 3anstus (I13) 0,89 24
CamocrositesbHasi padora (CP) 2,22 59,85
Buja koHTpoJsi: 3a4eT / IK3aMeH 3a4er ¢
OLIEHKOM
4.2 3aounas popma
Buuist yueOHOR PaboTE! B 3aueTHBIX B akagem.
SAMHUIIAX Jacax
O0mas TpPyA0EMKOCTh JMCIHHILIHHBI 10 Y4eOHOMY IIAHY 4,0 144
KounraktHas pa6ora (KP): 0,45 16,2
Jlexmm (Jlek) 0,22 8
[Tpaktnyeckue 3anstus (I13) 0,22 8
CamocrositesbHas padora (CP) 3,44 124
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4er ¢
0,11 OLIEHKOM
3.8)
. B 3auetHbIX B actponowm.
Bunel yue6HoIt paboTh
SAMHUIIAX gacax
O01as TPyA10eMKOCTh THCHUIIHHBI 110 Y4€OHOMY IJIAHY 4,0 108
KonrakTHas padora (KP): 0,45 12,15
Jlexruu (JIek) 0,22 6
[Tpaktnyeckue 3anstus (I13) 0,22 6
CamocrositesbHas padora (CP) 3,44 93
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4er ¢
0,11 OIIEHKOM
(2,85)

AHHOTAIUA Y4e0HOM MPOrpaMMbl AU CHUNIMHBI
«TexHn4yeckass MeXaHHUKA B OXPaHe OKPY:KaloLel cpeabl 1 PAMOHAIBHOM

HCIOJIb30BAaHUM MPUPOAHBIX pecypcoBy (B.1B.JIB.05.02)




1 Heap nMCOMIUIMHBI - HAYYUTH CTYACHTOB TBOPYECKOMY IOAXOAY K BBIIIOJHEHUIO
WHXEHEPHBIX PACUYE€TOB HA IPOYHOCTh, )KECTKOCTh U YCTOMYMBOCTH 3JEMEHTOB KOHCTPYKIIUH,
JIeTaJe U y3JI0B MallUH U almaparos.

2 B pe3yabrare u3ydYeHHs AUCHMILUIMHBI oOOydalolIdiics MO0 mNporpamMme
O0akajiaBpuaTa J0JI/KeH:

Obnadams cnenyronmumu  odmenpodeccruonanbHbiMu KoMiieTeHmsiMu (11K):

- CIIOCOOHOCTh MCHOJIb30BaTh OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX JIWUCLUIUIMH B
npodecCHoHaNbHOM  AESITETbHOCTH, MPUMEHSITh METOJbl MaTeMaTHMYecKOro aHaiu3a u
MOJICTTMPOBAHHS, TEOPETUIECKOTO M AKCIIepUMeHTanbHOro uccienoBanus (OI1K-2);

- CIOCOOHOCTBIO Y4aCTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTMYECKUX MPOLIECCOB
C TO3UIIUH 3HEPro- U pecypcocOepereHnss, MUHIMU3ALUU BO3ICHCTBHUS HAa OKPYKAIOIIYIO CPEIy
(TIK-2).

3nams:

- OCHOBHBIE YpPaBHEHHMS W METOAbl PELICHUS 3aJay COMNPOTUBIEHUS MATEPUATIOB M
JeTajicil MaIluH;

- OCHOBHBIE METOJbl PACUETOB HA MPOUYHOCTH, )KECTKOCTh U YCTOMUYMBOCTH 3JIEMEHTOB
KOHCTPYKIUH MalllMH U alapaTos;

- CHOBBl TEOpUU pacyera JeTajell M Yy3J0B MallMH M annapaToB XUMHUYECKOU
TEXHOJIOTHH.

Ymemo:

- MPOBOJMUTH PACYEThl 3JIEMEHTOB KOHCTPYKIMI Ha OCHOBE METOJOB COINPOTHUBIICHMS
MaTepUasos;

- paccuMTHIBATh U KOHCTPYMPOBATH JI€TAIN MAIIHMH O UCXOIHBIM JaHHBIM;

- IIPOM3BOJUTh pacueTbl MO OCHOBHBIM KpUTEPHUSIM pabOTOCHOCOOHOCTH U
KOHCTPYMPOBAHUS J€Taleil MalllvH.

Braoemy:

- HaBBIKaMU PacyeTa CONPOTUBIICHUS MaTEPUATIOB AHATUTUYECKUMH METOIaMU;

- HaBBIKAMM BBIOOpA MAaTEpPHAJIOB MO0 KPUTEPUSAM ITPOYHOCTH;

- pacyeTaMM THUIOBBIX JETaJ€il MallMH, MOJNb3YSICh CIPABOYHOM JIMTEPATYpOH U
I'OCTamu.

3 Kpartkoe cogep:kanue 1uCUHMIIHHBI:

1. Beenenue. Posb npenMera «TexHuYecKass MEXaHUKA B OXPAaHE OKPYXKAIOIIEH Cpelbl U
palMOHAILHOM HCIOJNBb30BaHUM TPHPOJHBIX pPecypcoB» B » B (opMupoBaHuM OakaiaBpa,
MMEIOLIEr0 MH)KEHEPHYIO MOATOTOBKY. TeXHHYecKas MeXaHHMKa Kak OCHOBA JUIsl TIOHMMaHUs
paboThl, ycTpoiicTBa u 6€30MacHOM IKCIUTyaTallui 000py10BaHUS XMMHUYECKOTO IIPOU3BO/ICTBA.

2. Monynb 1 «Onpenenenue peakiuii onop. PacTsokeHue-coxkatuey.

Paznen 1.1. Onpenenenne peakiuii onop.

AGCOIOTHO TBEpJ0€ TeN0. DIeMEHTHI CTaTUKU. OCHOBHBIE MOHATHS. AKCUOMBI CTaTUKH.
VYpaBHeHus paBHOBecHs. CBS3M U UX pEaKLUU.

Pa3nen 1.2. PacTsokeHne-cokaTue.

OcHOBHBIE [JONYIIEHHWS W NPUHLUIIBI CONPOTUBJIEHHS MaTepuaioB. Merox ceueHHil.
Hanpsokenus, nedopmanun u nepemerienus. 3akoH ['yka. IloctpoeHue smiop BHYTPEHHHX
yCUINH, HanpsokeHMM W nepememieHuid. CTaTH4eCKM  ONpPENENMMbIE W CTaTHYECKU
HeompeaenuMble 3a1adn. /luarpaMmbl pacTspKeHUs Ui MJIACTHUYHBIX U XPYNKUX MaTepHUaoB U
UX XapakTepUCTUKU. Jlomyckaemble HaIpsDKEHMs. Y CIOBHE IPOYHOCTH MPU  PACTKEHUU
(cxaTum).

3. Monayns 2 «Kpyuenue».

['eomeTpuyeckne XapakTepUCTHKH IUIOCKUX cedeHud. 3akoH ['yka mpu caBure.
Buytpennue cunoBbie GakTopbl npu KpydeHHH. HanpsokeHHs B CTEPIKHAX KPYIJIOTO CEYCHMS.
VYcnoBue npoYHOCTH, YCIOBHE )KECTKOCTH IPU KPYYEHHH.

4. Monynb 3 «U3rubd».

Pasznen 3.1. Usrud.



[TonsiTHe yuCTOrO M TMOMEpeYHOro M3ruOoB. [IpaBuia MOCTPOEHUS SMIOP MOMEPEUHBIX
CWJI U M3rubamux MoMeHToB. OrpeneseHre HOpMaabHbIX HANpsKEHUH. Y CloBUe TPOYHOCTH
npu u3rude. OnpezeneHre KacaTeabHbIX HAapsHKeHUH. PannonanbHble GOPMBI CEUeHUH.

Paznen 3.2. [lepemenienus B 6pyce

JuddepeHnnansHoe ypaBHEHHWE HM30THYTOH OCH Oainku. DHEPreTHYeCKUd METOJ]
onpexaeneHus nepemenienuid. Marerpan Mopa. [Ipasuiio Bepemaruna.

Paznien 3.3. PacueT craTHuecku HEONpPEAETMMBIX OAJIOK U paM.

Cremnenb cTaTMYeCKOll HeompenenuMocTH. BblOOp OCHOBHOM cuctembl. Meton cuil.
Kanonunueckue ypaBHEHUS METOJA CHIL.

5. Monyns 4 «CnokHO€ HaAPSI)KEHHOE COCTOSHUEY.

Paznen 4.1. CiioxHoe HANPs>)KEHHOE COCTOSIHUE.

OcCHOBBI TEOpUU HANPSHKEHHOTO COCTOSIHUSL W TUMOTe3bl MnpoyHocTu. [loHsTHE
HANPSDKEHHOTO COCTOsTHMS. [ JIaBHBIE TUIOMIAKKU U TJIaBHBIE HampspkeHus. O000IIEeHHBIN 3aKOH
I'yka. Haznayenne runore3 mpouHocTH. [IoHSITHE SKBUBAJIEHTHBIX HAMPSHKEHUI M KPUTEPHEB
MIPOYHOCTH.

Pasnen 4.2. TOHKOCTEHHBIE COCY/BI.

TOHKOCTEHHBIE COCYABl XUMHUYECKHX MPOU3BOACTB. OrpeselieHne HANpsHKEHUH 10
O6esmomeHTHON Teopuu. OcHoOBHbIE JfomylieHus. BwiBojg ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 000JI04eK 10 YypaBHEHMIO Jlamiaca W 1O CTaHJApPTU30BAHHOM METOJUKE.
YcioBue IpoYHOCTH.

Paznen 4.3. Pacuer cxarbIx cTep)KHEN HA YCTOWYUBOCTb.

Y CTOWYMBOCTD 3JIEMEHTOB KOHCTPYKLUA. [ToHsATHE KpUTHUECKO# CHITBI U KO3 dUIueHTa
3araca npodHoctu. Pacuer kputnuecko cuibl mo Jinepy. [lpenensr npumennMocty GopMyIisl
Oiinepa. [IpakTrueckuii cnocod pacuera Ha YCTOMYUBOCTD.

O61ee KoMyecTBO MoayIel — 4.

4 O0beM yueOHOi T CUMIIMHBI

4.1 Ounas dopma

o B 3aueTHBIX B akagem.
Bunel yue6HoI paboTh
eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCIMILIMHBI 10 Y4eOHOMY ILIAHY 4,0 144
KounraktHas pa6ora (KP): 1,78 64,2
Jlexmm (Jlek) 0,89 32
[Tpaktuyeckue 3anstus (I13) 0,89 32
CamocrositenbHas padora (CP) 2,22 79,8
Bua xouTposs: 3auet / Ik3amMeH 3a4eT ¢
OIICHKOM
. B 3auerHbIX B actponowm.
Bunsl yueOHoI paboThI
eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 4,0 108
KonraktHas pa6ora (KP): 1,78 48,15
Jlexmm (Jlek) 0,89 24
[Tpaktnyeckue 3anstus (I13) 0,89 24
CamocrositesibHas padora (CP) 2,22 60
Bua xoHTpoOas: 3aueT / IK3aMeH 3a4eT ¢
OLICHKOM

4.2 3aounas popma




N B 3aueTHbBIX B akagem.
Bunsl yueOHoI paboThI
eIIMHUIIAX Jacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 4,0 144
KonraktHas pa6ora (KP): 0,45 16,2
Jlexiuu (Jlek) 0,22 8
[Tpaxtrueckue 3ansatus (I113) 0,22 8
CamocrositesibHas padora (CP) 3,44 124
Bujx koHTpoJIsi: 3a4eT / IK3aMeH 3a4er ¢
0,11 OlIeHKOH
(3.8)
. B 3auerHbIX B actponom.
Bunet yueGHoI paboTh
CIMHUIIAX qacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 4,0 108
KonraktHas pa6ora (KP): 0,45 12,15
Jlexruu (JIek) 0,22 6
[Tpaktuueckue 3ansatus (I113) 0,22 6
CamocrositesnHas padora (CP) 3,44 93
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4eT ¢
0,11 OLIEHKOM
(2,85)

AHHOTaNuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«Bbuojorus» (b.1.B.J1B.06.01)

l1eab0 AWMCHMIVIMHBL sBisieTcs  (QOPMUPOBAHME 3HAHUM O  pa3HOOOpa3uu
OMOJOTUYECKHX OOBEKTOB KUBOW MPUPOJIBI, UCTOPHYECKOM U HWHIAMBUAYAIBHOM Pa3BUTUHU
OpPTaHU3MOB JIJIsl TOHUMAHUS CTPATETHH COXPAHEHHS OMOPa3HO00pa3us U OXPaHbI TPUPOJIBI.

2 B pe3yiabrare HU3y4YeHUs] AUCUMIUVIMHBI O0y4YawuIuiicsi 1O NporpamMmme
0akajaBpuaTa q0JIKeH:

Ob6nadams CneyrOIUMI KOMIIETEHLIUAMU:

- 00y1aiaTh CroCOOHOCTHIO UCTIOIB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI IS
MOHUMAaHHSI OKPYXKAroIero Mupa u siseHuii mpuposi (OITK-3);

- CIIOCOOHOCTBIO YYaCTBOBATh B COBEPIICHCTBOBAHUM TEXHOJIOTHYECKUX MPOIECCOB
C TIO3MIINI SHEPTO- U pecypcocOepexeH s, MUHIMU3AINH BO3ICUCTBUS HA OKPYKAIOIIYIO Cpely
(TIK-2).

3namu:

- OCHOBHBIE PA3IMYHsl )KUBBIX U HEXKUBBIX CHCTEM;

- CTpO€HHEe, COCTaB M  (PHU3UOIOTUYECKYID pOJIb  KJIETOYHOH CTEHKH U

[UATOIIA3MAaTUYECKOM MeMOpaHbl, BHYTPUKICTOYHBIX OPTaHEILT;

- XUMHYECKYI0 OpraHu3alldio, CTPOeHHE W (YHKIHUHU KIETOK JYKapUOTOB H

MMPOKAPHOTOB;

- CTPYKTYpPY HYKJIEHUHOBBIX KHCJIOT M MNPUHIUI MaTPUYHOTO CHHTE3a KaK OCHOBY

HACJIEJICTBEHHBIX CBOMCTB JKUBBIX CHCTEM,
TEHETUYECKUI KOJ U €r0 CBOWCTBA;
- OCHOBHBIE dTanbl OMOCHHTE3a OeKa,
- TEOpPETHYECKHUE OCHOBBI M MPAKTUUYECKUE TOCTHKEHUSI OMOJIOTHH Pa3BUTHUSA;
- CYIIHOCTh THPOIECCOB, MPOTEKAOIUX B OpPraHu3Me H  3aKOHOMEPHOCTH
B3aWMOJICVICTBHS OpraHU3Ma C OKPYXKAIOUIEN CPENON;
- 0a3oBbI€ MPEICTABJICHHS O Pa3HOOOpa3HK OUOIOTHYECKUX OOBEKTOB;
- OCHOBBI TEOPHH IBOJIIOLIIH.
Ymems:




- BBIOMpATh TEXHUYECKHE CPEICTBA /IS pEIICHUs TOCTABJICHHBIX 3a/1ay;

- JIOTMYHO MHTEPIPETUPOBAThH MOJYUYECHHYIO HH()OpMAIHIO;

- AHaJU3HUPOBATH IOJIYYEHHBIE PE3YJIbTaThI.

Bnaoemw:

- OCHOBHBIMM MOHATUSMU OMOJIOTHH.

3 Kparkoe conep:kaHue JMCHUIIMHBI.

CBolicTBa XUBOr0. YPOBHU OpraHU3aLMH KUBBIX CUCTEM. bHOIOTHs, KaKk COBOKYITHOCTh
HayK, U3y4alolluX CTPYKTYpPY, QYHKIIMOHUPOBAHUE M Pa3HOOOpa3He KUBBIX CHCTEM Ha Pa3HbIX
YPOBHSIX OPraHM3alUU. XUMHUYECKHE KOMIIOHEHTBI )KUBOIO: DJIEMEHTHI, COAEPKALUECS B JKUBBIX
cucremax, onosorudyeckue Mosekyibsl. CTpoeHue, cocTaB U (PU3HOJIOTHYECKast POJIb KIETOUHOU
CTEHKM M BHYTPHUKJIETOYHBIX OpraHeul. PazmMHo)xeHune u pas3Butve. OCHOBBI KIIACCHUECKOMN
reHeTUkH. [IoHATHE O HACIEICTBEHHOCTH M MU3MEHYMBOCTU. MaTepHallbHbIE U MOJIEKYJISIPHBIC
OCHOBBI HaciencTBeHHOCTH. OcHoBHblE 3akoHbl Menpaensa. Ilpoueccsl BumpooOpa3oBaHUSL.
OCHOBHBIE TUIIBI 3BOJIFOLIMOHHBIX MPOIEcCOB. [ 1aBHbIe HallpaBieHus 3BoMOIMU. PazHOOOpasue
JKUBBIX OPraHU3MOB.

4 O0beM yueOHO 1 CHUITUHBI
4.1 Ounas dopma

o B 3auernpix | B akanewm.
Bunst yue6HOM paboThI

CIIMHUIIAX qacax
Oo6mas TPyA0eMKOCTh TUCHHUIJIMHBI 10 Y4e0HOMY NIJIAHY 3,0 108
KonraktHas pa6ora (KP): 0,89 32,2
Jlexumn (Jlek) 0,44 16
[Tpaktuueckue 3anstus (I13) 0,45 16

IIpooonoicenue mabauywi

. B 3agernbix | B akagem.
Bunpsl yaeOHOM paboThI

SIMHATIAX Jacax
CamocrositesibHas padora (CP) 2,11 75,8
Buja koHTpoJIsi: 3a4eT/IK3aMeH 3a4er

B

. B 3aueTHbIx
Bunpt yueOHoi pabOThI aCTPOHOM.
SIMHUTIAX

qacax

O01mas TPyA0eMKOCTh THCIUIIMHBI 110 Y4eOHOMY IJIAHY 3,0 81
KonraktHas patora (KP): 0,89 24,15

Jlextuu (Jlek) 0,44 12

ITpakTiueckue 3anstus (I113) 0,45 12
CamocrositesbHas padora (CP) 2,11 56,85
Bua koHTpoOJIs: 3aUeT/IK3aMeH 3auer

4.2 3aounas ¢popma

. B 3auetnpIX | B akanmem.
Bunael yue6HOM paboTHI

CIIMHUIIAX Jacax
Oo6masi TpPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4e0HOMY TJIAHY 3,0 108
KonraktHas pa6ora (KP): 0,22 8,2
Jlexmm (Jlek) 0,11 4
[TpakTnueckue 3anstus (I113) 0,11 4
CamocrositesbHas padora (CP) 2,67 96
Bua koHTpoOJIsA: 3a4eT/3K3aMeH 3ayer
0,11 (3.8)

Bugp! yueOHOM paboThI | B 3auerHbIX | B |




eIMHHUIIAX aCTPOHOM.
yacax
O0mas TpyA0eMKOCTh JMCIHHUIIJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTaktHas padora (KP): 0,22 6,15
Jlexmm (Jlek) 0,11 3
[TpakTaeckue 3arstust (I13) 0,11 3
CamocrositesibHas padora (CP) 2,67 72
Bua koHTpoOJIsA: 3a4eT/3K3aMeH 011 3ayer
: (2,85)

AHHOTaI U padoyeil MPOrpaMMbl AU CHUILIMHBI
«Ixonorus» (b.1.B./[B.06.02)

1 Heabo u3yyeHus TUCHUILIUHBI - CHOPMHUPOBATH Y CTYIECHTOB HEOOXOIUMBIN IS
YCIEIIHOTO OCYIIECTBIEHUSI MPO(EeCCHOHATLHON NeATeIbHOCTH YpOBEHb 3HAHUW B 00JIaCTH
IKOJIOTHYECKUX 3aKOHOB, OMOC(EPHBIX MPOIECCOB, TCOPUH IBOJIONNH, IPUYUH BO3HUKHOBEHUS
U TPOSIBICHUN TI0OATBHBIX SKOJOTMUYECKUX MpoOieM, 00 aHTPOMOTeHHBIX BO3JCHCTBUSX Ha
ounocepy u 0 6nopazHOOOpa3nH, KAK OCHOBE YCTOMUHUBOCTH COOOIIIECTB.

2 B pe3yabTare M3y4YeHHs] JUCHHUILIMHBI 00y4alUIUIics MO MporpaMmMe 0akajas-
pHAaTa I0JIKeH:

Obnaoams cnenyromumu kommnereHuusmu (OIIK):

- CIIOCOOHOCTBIO HCIOJB30BaTh OCHOBHBIC E€CTCCTBCHHOHAYYHBIC 3aKOHBI IS
MOHUMAaHHSI OKPYIKArOIIEero Mupa u sisyeHuii mpuposi (OITK-3);

CIIOCOOHOCTBIO YYacTBOBaTh B COBEPIICHCTBOBAHWM TEXHOJIOTHYECKHX IIPOIECCOB C
MO3UIUI PHEPTO- U pecypcocOepekeHusl, MUHUMH3AIMH BO3JACUCTBUS Ha OKPYXKAIOIIYIO Cpely
(TIK-2).

3Hnams:

- (aKTopBbl, ONPENENSIONINE YCTOHUUBOCTh OHOC(hEpHI;

- Tno0anpHbIe TPOOIEMBI SKOJIOTHH;

- OCHOBHBIC AaHTPOIIOTCHHBIE (DAKTOPHI, BIMSIONINE HA COCTOSHHE aTMoc(epsl,
ruzipocdepsl U TUToCchHEpsI;

- (yHIaMeHTaIbHBIC IOHATHS, 3aKOHBI U TTPHHIIAITHI YKOJIOTHH;

- 3AaKOHOMEPHOCTH Pa3BUTHSI SKOCUCTEM U UX KOMIIOHEHTOB.

Ymems:

- OCYIIECTBJIATH B 00IIEM BHJIE OIICHKY aHTPOIIOT€HHOTO BO3JICHCTBHUS Ha OKPYXKAIOIIYIO
cpeny;

- TPHUMEHSATH TPUHITUIBI OOECIICUCHUS 3KOJOTHYCCKOW O€30MacHOCTH TPU PENICHUN
MPAKTUYECKHX 33724 B TPO(heCcCHOHATBLHON 00IacTH.

Braoems:

- MeToJaMH BBIOOpa PpAIMOHAIBHOTO CHOCO0a MUHUMHU3ALMK BO3JACHCTBUS Ha
OKPYKAIOIIYIO CpeLy.

3 Kparkoe coaep:kaHue TUCHUILINHBI

OCHOBHBIE TIOHATHS IKOJIOTHH; Onocdepa U YeJoBEeK: CTPYKTypa OHMocdepsl, IKOCUCTE-
MBI, OCHOBHBIE 3aKOHOMEPHOCTH UX (DYHKIIMOHMPOBAHMSI, B3AMMOOTHOIIICHHUS] OpTaHU3Ma U cpe-
JTbI, DKOJIOTHS U 37I0POBBE YEIIOBEKA; TII00ATBHBIC TTPOOJIEMbI OKPYXKAIOIEH CpeIbl; SKOJIOoTHIe-
CKHE€ TPUHIMIBI PAIIHOHATBHOTO HCIIOJIb30BaHUS MPUPOIHBIX PECYPCOB U OXPaHbl MPHPOJIBI;
OCHOBBI MH)KEHEPHOH 5KOJIOTHMH; HOPMATHBHBIC JIOKYMEHTHI B OOJIACTH OXPaHBI OKPYXKAIOIICH
CpEeIIbl; MEXKTYHAPOIHOE COTPYTHUYECTBO B 00JIACTH OXPaHBI OKPYIKAIOIIEH CpPeNbl; YCTONYNBOE
paszBuTHe Onochephl U YeIoBEYECTBRA.

4 O0beM yueOHO M CHUILTHHBI

4.1.  Ounas ¢popma

B 3auetHBIX | B akanmewm.

Buns! yueOHOM pabOTHI
ARt YA p eIMHULIAX yacax




Oo6mas TpyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY TUIaHY 3,0 108
KonTaktHas padora (KP): 0,89 32,2
Jlexmum (Jlek) 0,44 16
[TpakTueckue 3anrstust (I13) 0,45 16
CamocrositesibHas padora (CP) 2,11 75,8
Buj koHTpoOIs: 3aueT/3K3aMeH 3a4er
B
N B 3aueTHBIX
Bunast yueOHoI paboThI ACTPOHOM.
eIIMHUIIAX
qacax
O0mas TPyA0eMKOCTh TUCIHHUIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 81
KonraktHas pa6ora (KP): 0,89 24,15
Jlexumn (Jlek) 0,44 12
[Tpaktuueckue 3anstus (I13) 0,45 12
CamocrositesbHasi padora (CP) 1,0 56,85
Buj KoHTpoOJIs: 3a4eT/3K3aMeH 3a4er
4.2 3aounas ¢popma
Buiisl yueGHOM paBoTs: B 3auerneix | B akanem.
CIIMHUIIAX Jacax
Oo6mas TPyA0eMKOCTh TUCIHHUIJIMHBI 0 Y4e0HOMY IJIaAHY 3,0 108
KonraktHas pa6ora (KP): 0,22 8,2

IIpooonoicenue mabauyvl

. B 3auernbix | B akagem.
Bunpt yueOHoi paboThI

eIMHUIIAX qacax
Jlexumn (Jlek) 0,11 4
[Tpaktnueckue 3anstus (I13) 0,11 4
CamocrositenbHas padora (CP) 2,67 96

Bua koHTpoJIsi: 3a4eT/IK3aMeH 3auyer

0,11

3.8)

B
N B 3auetHbIX
Bunpt yueOHoi pabOThI aCTPOHOM.
€IMHULIAX

qacax

Oo0mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 81
Konrakthas pa6ora (KP): 0,22 6,15

Jlexruu (JIek) 0,11 3
[Tpaktnyeckue 3anstus (I13) 0,11 3
CamocrositenbHas padora (CP) 2,67 72

Buja koHTpoJIsI: 3a4eT/3K3aMeH 011 3auer

' (2,85)

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI

«Hayku o 3emuie» (b1.B.JIB.07.01)

1 Ieap aucuMnIMHbI - (HOPMHUPOBAHUE IIEIOCTHOTO CHCTEMHOIO MPEACTaBIECHUS O
3emsie U Teocdepax, HUX CTPOEHUHU, (QYHKIMOHMPOBAHHMM U B3aUMOCBS3SIX, METO/AaX

MCCJIEJOBAHMSI T€0IKOCUCTEM PA3JIMYHbIX YPOBHEN UEpaApPXUU.

2 B pe3yabtare u3ydyeHHsl IUCHUILIMHBbI 00y4alolmMiicss Mo mporpamMMme 0akaJjiaB-

pHuaTa J0JKeH:

Obnadams crnenyronumu obmernpodeccuonanbabiMu (OI1K) komnereHusamu:

— CHOCOOHOCTh HCIIOJIb30BaTh OCHOBHEIC CCTCCTBCHHOHAYYHBIC 3aKOHBI

I




MOHUMAaHUI OKpYKaromero Mupa u sisnernii npupozas (OI1K-3);

- CIIOCOOHOCTBIO IPUMEHSTh COBpPEMEHHBIE METO/1bI UCCIICI0BAHMS
TEXHOJOTMYECKHUX IPOLECCOB M MPUPOJHBIX CPEl, MCIOJIb30BaTh KOMIIBIOTEPHBIE CPEICTBAa B
Hay4YHO-HCClIeq0BaTeNbekoit padore (ITK-14).

3uams:

- T'€HE3UC, pa3BUTHUE, CTPOECHUE U (DYHKIIMOHUPOBAHUE 000104€eK 3eMIy;

- IIPOLIECCHI U SIBJICHMSI, IPOUCXOIAIMX B HE)KUBOU U JKUBOM MPUPO/IE;

- IJIaBHbIE 3aKOHOMEPHOCTH B3auMOJiecTBuUs reocdep;

- METOJIbl UCCIICIOBAHUSI T€OCUCTEM M IPUEMBI MOJEIMPOBAHUS AJIS MOITY4YECHHUS
00BEKTUBHBIX PE3YJIbTATOB.

Ymemo:

- OPHEHTUPOBATHCS B TEPMUHOJIOIUH T'€03KOIOIMYECKUX HAYK;

- paboTaTth ¢ AIUTEPaTypHBIMU MCTOUYHUKAMH, KapTaMu, rpadukaMu, TuarpaMMaMu
U PaCUETHBIMH CXEMaMH, JISKAIIMMU B UX OCHOBE.

Braoemy:

- BO3MOKHOCTSIMM COBPEMEHHBIX HAay4HBIX METO/JOB IIO3HAHHUS MPHUPOJBLI Ha
YpOBHE, HEOOXOJIMMOM Ul PELICHUS 3a/ad, UMEIOUIMX E€CTECTBEHHOHAYYHOE COJAEpKAaHUE U
BO3HUKAIOIIMX MPH BHITOJIHEHUH TPO(HECCHOHAIBHBIX (PYHKIUI.

3 Kparkoe conep:xkaHue THCHUIIMHBI:

Teonocuss u euopoeeonocus. CtpoeHue, cOCTOsITHUE 3eMIIM U 3eMHOM Kopbl. DU3UKO-
XMMHUYECKHH COCTaB M arperatHoe cocrosiHue BeuiecTBa 3emid. [lonarue kinapka. MuHepasbl:
(GopMBbI HaXOXAECHHUSI MUHEPAJIOB, CHHTOHUH, METO/Ibl onpezeneHus. [Ipouecckl BHeLIHEN quHa-
muku. Ilponeccel rumeprenesa. I'paBuTanoHHBIE IpouLecchl. ['eosoruyeckas IesTENbHOCTh
BeTpa, nedursanus u Kkoppaszus. ['eonorndeckas AesiTeIbHOCTh MOBEPXHOCTHBIX BOJI: TNIOCKOCTHOM
CKJIOHOBBIM CTOK, BPEMEHHBIE PYCIIOBBIE MOTOKH, JIEATENBHOCTh peK. ['eonornueckas aesreinn-
HOCTb 03ep U 6010T. [Iponeccs! opMupoBanmsi, cOCTaB U CBOMCTBA MOA3EMHBIX BoA. [Ipoiiecchl
BHYTPEHHEH TMHAMUKH (3HOT€HHBIE ITPOLECCHI).

Ilousosedenue.llonarue o nouse. Ponb nmouBel B OnocdepHbIx mporeccax. PakTopsl U
ycnoBHs nmoyBooOpa3oBaHusa.O0mmas cxema 1moyBooOpazoBaTenbHOro npouecca. Craauu B pas-
BuTUM no4B. [louBoOOpazoBaTenbHbIE MPOIECCH] KAaK Pe3yabTaT JEPHOBOTO, MOA30JIUCTOr0, 60-
JIOTHOTO, JIATEPUTHOT'O, COJIOHIIOBOTO THIIOB MOYBO00Opa3zoBaHUs.POPMHUPOBAHUE MTOUYBEHHOIO
npoduns. Opranudeckoe BemecTBO Mo4YB. OCHOBHBbIE THUIBI U CBOWCTBA IMOYB MO MOYBEHHO-
reorpaguueckuM 3akoHaMm. Kimaccugukariyst mous. JKOHOMHUYECKas OLEHKA ITOYB.

Tuoponoeus. OcuoBsl TunpomeTpun. KpyroBopot Boasl B mipupoje. Ooiire 3akoHOMep-
HOCTH THJIpOJIOTHYecKuX mporeccoB. lonsaTuss BomocOopa, Bojgopaszaena, ruaporpaduyeckoi
ceTu. ['maposnornyeckuii pesxuM U TUAPOJIOTUYECKUE MPOLECCHI, THIPOJIOTHUYECKHE XapaKTepu-
CTHKH BOJHOro oObekTa. I'mapomnorus pek. Mopdomorus u MmoppomMeTpust peku u ee dGacceiina.
Bonansrit pexxum peku, ero dassl. J[Bmwkenne Boapl B pekax.[ uaponorus ozep. ['maponorudeckas
CTpYyKTypa o3epa. Boausiii Oananc o3epa. TeruoBoit pexxum ozepa.l'maponorus 6onor. Knaceu-
bukarus 00JI0T. CrpykTypa 6om01.BoiHO-0amancoBbIE pacyeTsl Pa3IUYHBIX
o0bexkToB.Booxpanmnumia. Pacdyer perynupoBaHHs CTOKa M TpaHC(OpPMAalMU MABOJKOB
BOJIOXpaHUIMIaMU. Bo1oX0351ICTBEHHBIE pacUEeThlI.

Knumamonoeaus u memeoponocus. CoctaB u crpoenue armochepsl. Paananuonnsiii 6a-
naHc 1utaHeTsl 3emiis. TemnoBoil pexxuM atMocdepsl U nepeHoc Teria. BogHbli pexum aTtMmo-
cpeppl. Tymanet u obnaka. Ocagku. OCHOBHBIE 3aKOHOMEPHOCTH  aTMOC(EpPHBIX
JBIDKCHUM. DNeMEeHThl  o0mel mupkyasiuun  atMochepsl. Kimmmar u  kimmMarooOpasyromiye
(dakTopsl. AHTPONIOTEHHOE BIIMSHUE HAa KIUMaT 3emin.MeTreoposnornyeckue HaOIIOJCHUS U
HPOTHO3BI.

Jlanowagmoseoenue.  Jlanpmapr u  reocucrema. JlammmadrHas — cdepa.
I'eorpaduueckas 30HAJILHOCT, COBpPEMEHHBIE u UCTOPHUYECKHE (bakTopsl
3oHanbHOCTU.JIanAmadtT Kak oOcHOBHas (Qu3MKo-reorpaduueckas enuHuIa. Pa3ButHe
naammadgra.Cucremaruka manamadroB. Jlanamapt kak OOBEKT MPUPOJIOTONB30BAHUS U



ONEepallOHHAs €IMHUIIA 3EMJICYCTPOMCTBA.
4 O0bem yueOHO# TUCUUIITIMHBI
4.1 Ounas dopma

B 3aueTHBIX

Bupl yueOHOM paboTh S B akanmem. yacax
O0mas TPyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 3,0 108
KonraktHas padora (KP): 1,33 48,2
Jlexumn (Jlek) 0,44 16
[TpakTaeckue 3anrstust (I13) 0,89 32
CamocrositesbHas pa6ora (CP) 1,67 59,8

Bua KoHTpOJIA: 3a4eT / IK3aMeH

3a4eT C OLICHKOH

Buner yueGHoI paboTh

B 3aueTHBIX

B actponom.

SIMHHIIAX qacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTaktHas padora (KP): 1,33 36,15
Jlexmu (Jlek) 0,44 12
[Tpaktuueckue 3anstus (I13) 0,89 24
CamocrositesibHas padora (CP) 1,67 44 .85

Buja koHTpoOJIsI: 3a4eT / IK3aMeH

3a4eT ¢ OLICHKOH

4.2 3aounas popma

Bunel yue6HoI paboTh

B 3aueTHBIX

B akanmem. gacax

eIMHUIIAX
Oo0mas TPyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
KonraktHas padora (KP): 0,33 12,2
Jlexmm (Jlek) 0,11 4
[Tpaktnyeckue 3anstus (I13) 0,22 8
CamocrositenbHas padora (CP) 2,56 92
Bua xoHuTposs: 3aueT / IK3amMeH 3a4eT ¢ OLIEHKOI
0,11
(3.8)
. B 3auetHbIX B actponowm.
Bunsl yueOHOM paboThI
eIMHUIIAX Jacax
OO01masi TPyA0eMKOCTh THCIUIIMHBI N0 Y4eOHOMY IJIAHY 3,0 81
KonrakTHas padora (KP): 0,33 9,15
Jlexruu (JIek) 0,11 3
IIpaktuueckue 3anstus (I113) 0,22 6
CamocrositeanHas pa6ora (CP) 2,56 69
Bup koHTposs: 3a4eT / 3IK3aMeH 3a4eT ¢ OLEHKOMH
0,11 (2,85)

AHHOTanus padoveil NPOrpaMmbl AUCHUIIIHHBI

«I'eo3kosiorus» (b1.B.J1B.07.02)
1 Ieap QTUCHMIIMHBI - GOPMHUPOBAHUE IEIOCTHOTO CUCTEMHOTO MPEICTABICHHS O

3emie u reochepax, HX CTPOCHHUH,
WCCJICIOBAHMSI T€0IKOCHUCTEM PA3IIUYHBIX YPOBHEH HepapXuu.

(GYHKIIMOHUPOBAHUKM M B3aMMOCBS3SX,

MeToaax




2 B pesyabraTe u3y4YyeHHUs] AUCHUIVIMHBI O0y4yamoluiicss 1O mporpaMmme
0akajiaBpuaTa J0JIKeH:

Obaaoams crieayomuMu o0menpodeccHOHATBHBIMI KOMITETEHITUSMU:

- CIIOCOOHOCTh HCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI JUIS
HOHUMAaHUsSI OKPYIKaroIero Mupa u sisieHuid mpuposi (OI1K-3);

- CIIOCOOHOCTBIO IPUMEHSATh COBpPEMEHHBIE METO/1bI UCCIIEI0BAHMS
TEXHOJIOTUYECKUX TPOLECCOB M MPUPOAHBIX CPEl, UCIOJIB30BaTh KOMIBIOTEPHBIE CPEICTBA B
Hay4YHO-HCClIeq0BaTebekoi padore (ITK-14).

3uams:

- T'eHE3UC, pa3BUTHUE, CTPOCHUE U (PYHKIIMOHUPOBaHHUE 000I04YEK 3eMIIu;

- MIPOIIECCHI U SIBJICHUS, IPOUCXOAIINE B HEKUBOU U )KUBOU MIPUPOJIE;

- IJIaBHbIE 3aKOHOMEPHOCTH B3auMoJelcTBuUs reocdep;

- METOBI MCCIIEAOBAHUS T'€OCHCTEM U MPHUEMBbl MOACITHPOBAHUSA JUIS TOTYYEHUS
00BEKTUBHBIX PE3YJILTATOB.

Ymemo:

- OPHEHTUPOBATHCS B TEPMUHOJIOIMH T'€03KOJIOIMYECKUX HAYK;

- paborate C  JUTEPaTypHBIMH  HCTOYHHKAMH, KapTamH, TpaduKamH,
JarpaMMaMM U pac4e€THBIMU CXEMaMH, JIEXKALIUMH B UX OCHOBE.

Braoemy:

- COBPEMEHHBIMH HayYHbIMU METO/IaMH IIO3HAHUS IPUPObI HA YPOBHE, HEOOXOIUMOM
JUI pelieHHs 3a/1a4, MMEIOIIMX ECTeCTBEHHOHAYYHOE COJCp)KaHHE M BO3HUKAIOUINX MpPU
BBINOJIHEHUH TPO(PECCUOHATBHBIX (DYHKIIUH.

3 Kparkoe coep:kaHue JUCHUTIHHBI

Crpoenue, cocTossHue 3eMiid U 3¢MHOM Kopbl. DU3NKO-XUMHUYECKUI COCTaB U arperat-
HOe cocTosiHue BemiecTBa 3emun. [Iporecchl BHemHel nuHamuku. [Iporeccel rumeprenesa.
['eonoruyeckasi AeATENbHOCTh BeTpa, Aedusuus U Koppasus. ['eosornyeckas AesTElbHOCTh
MOBEPXHOCTHBIX BOJ: IUIOCKOCTHOW CKJIOHOBBIH CTOK, BpPEMEHHBIE PYCIOBBIE ITOTOKH,
nestrenbHOCTh pek. [lpomecchl (GopMupoBaHUs, COCTaB M CBOMCTBA MOJ3EMHBIX BOJ.
[Tporeccel BHYTpeHHEH THHAMUKH.

[Tonstue o mouse. Ponb mouBsl B OmocepHbIx mporeccax. DakTopbl M yCIOBUSA
nouBooOpazoBanus. OOmias cxema NOYBOOOpa3oBaTeNbHOroO mporecca. DopmMupoBaHue
NOYBEHHOTO Mpodmid. OpraHnyeckoe BemecTBo nous. OCHOBHbIE THIIBI U CBOMCTBA MOYB IO
NOoYBEHHOreorpapuieckum 3akoHam. Kiaccugukanus mous. DKOHOMHUYECKas OLIEHKA MIOYB.

OO0ue 3aKOHOMEPHOCTH THMJPOJIOTHYECKUX TmpoueccoB. [lonsatus BoxocOopa,
BOJIOpasaena, ruaporpad@uyeckoil cetu. ['MAPONOTHYECKUH pEeXHM W THIPOJIOTUYECKHE
IpOILECChl, TUIPOJIOTUYECKUE XapaKTepUCTUKU BOJHOro oObekTa. I['maposorus pek.
['unponorus ozep. 'maponorus 6om0t. BogHo-0anaHCcoOBbIE pacdyeThl pazIUYHbIX OOBEKTOB.
Bonoxo3saiicTBEHHbBIE pacyeThl.

CocraB u ctpoenue atmocdepsl. Paguanonsslii 6ananc mianetsl 3emis. Boanslit pe-
#HUM atMochepsl. OCHOBHBIE 3aKOHOMEPHOCTH aTMOC(HEPHBIX IBMKEHHH. DJIEeMEHTHI 0011ei
nupkyssiuu atMmocdepsl. Kimumar u knmuMarooOpasyromue ¢GakTopsl. MeTeoposiornueckue
HaOJII0ICHUS U TPOTHO3BI.

JlangmadT u reocucrema. ['eorpaduueckas 30HaTPHOCTh, COBPEMEHHBIC U HCTOPUIECKHE
¢dakTopsl 30HanbHOCTU. PaszButme nangmagra. Cucremartnka mnanmmadToB. Jlanamadr kak
00BEKT MPUPOIOTIOTH30BAHNUS.

4 O0beM yueOHOi T CUUIIMHBI

4.1 Ouynas ¢popma

o B 3aueTHBIX B akagem.
Bunpl yue6HOM paboThI
eIMHUIIAX qacax
Oo6mas TpyA0eMKOCTh TUCIHIIJIMHBI M0 Y4e0HOMY TUIAHY 3,0 108
KonraktHas pa6ora (KP): 1,33 48,2




Jlexmm (Jlek) 0,44 16
[Tpaktuaeckue 3anrstust (I13) 0,89 32
CamocrositesibHas padora (CP) 1,67 59,8
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3a4er ¢
OLICHKOM
. B 3auerHbIx B actponom.
Byl yueOHOM paboTh
€IMHULIAX Jacax
O01mas TpyA10eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY IUIAHY 3,0 81
KonraktHas pa6ora (KP): 1,33 36,15
Jlexuun (Jlek) 0,44 12
ITpaxtuueckue 3ansatus (I13) 0,89 24
CamocrositesbHas padora (CP) 1,67 44,85
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4er ¢
OLICHK O

4.2 3aounas popma

Bunel yue6HoI paboThl

B 3aueTHBIX

B akagem. gyacax

eIMHUIIAX
Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
KonraktHas padora (KP): 0,33 12,2
Jlexumn (Jlek) 0,11 4
[Tpaktuueckue 3anstus (I13) 0,22 8

IIpooonoicenue mabauyvl

Bunsl yueOHoI paboThl

B 3aueTHBIX

B akazeM. gacax

SIMHMIIAX
CamocrositeanHas pa6ora (CP) 2,56 92
Bupa xonTpoJisi: 3a4er / 3k3aMeH 3a4eT C OLlEHKOM
0,11 (3.8)

Bunel yue6HoI paboTh

B 3aueTHBIX

B actponom.

eIMHUIIAX Jacax
O0mas TpPyA0EMKOCTh JMCIHHILIHHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTaktHas padora (KP): 0,33 9,15
Jlexmm (Jlek) 0,11 3
[Tpaktnyeckue 3anstus (I13) 0,22 6
CamocrositenbHas padora (CP) 2,56 69
Bua koHuTposs: 3aueT / IK3aMeH 3a4eT ¢ OLEHKOMH
0,11 (2,85)

AHHOTanus padoveil NPOrpaMmMbl AUCHUNIIHHBI

«buoxumus» (b1.B./1B.08.01)
1 Ilesab IMCHUIIMHBI — JIaTh MPEJCTaBICHNE O MHOTOOOpa3uu COeTUHEHUH, BCTpe-
YaIOIINXCSA B )KHBOW MPUPOJIEC, XUMUISCKOM COCTaBE OPraHU3MOB M (PYHKIMSIX KOHKPETHBIX
COCIMHEHUN B KIIETKE, 0 OMOXMMHYECKUX TMPEBPAIICHUAX, B XOJ€ KOTOPBIX 00pa3yroTcs
BEIIECTBA, COCTABIIIONINE CTPYKTYPHYIO OCHOBY KJIETKH, KOJUPYIOIIUE OHOMH(OPMAIHIO,
BBITIOJHSIONINE PETYIATOPHYIO WM KaTaluTHYecKne (DYHKIUHU, a TaKKe O OMOXMMHYECKUX
nporieccax, JeKaIUX B OCHOBE (PU3NOJIOTHH ¥ TPOIIECCOB KU3HEACATEIBHOCTH OpTaHu3Ma, H
0 TMpolieccax peryisiinuu MeTabonu3mMa U 00pa3oBaHUs OMOJOTHYECKH AKTHBHBIX BEIIIECTB.




2 B pesyabTare uU3yYeHMsA JAUCHUIUVIMHBI oOydamouuiics Mo mNporpaMmme
OakajiaBpUaTa J0JIKEH:

Obaaoams CIENYIOMAMA KOMIETCHITUSIMH:

- CIIOCOOHOCTBIO  HCMOJb30BaTh OCHOBHBIE €CTECTBEHHOHAYYHbBIE 3aKOHBI  JUIS
NOHUMAaHUsI OKpYXKaromero Mupa u siseruid npuposl (OI1K-3);

- CIIOCOOHOCTBIO MPHUMEHSTh COBPEMEHHBIE METOJIbl HMCCIEIOBAHUS TEXHOJIOTHMYECKHUX
IIPOLECCOB U TPUPOAHBIX CpENl, MHCIIOJIb30BaTh KOMIBIOTEPHBIE CPEACTBA B HAYYHO-
uccienoBareabckoi padore (ITK-14).

3uams:

- XUMHUYECKYI0 U MPOCTPAHCTBEHHYIO CTPYKTYpPbI, XUMHUYECKHE, (pU3nueckue u
(U3UKO-XMMUYECKHE CBOMCTBa aMHUHOKHUCIOT M HMX HPOM3BOIHBIX, OHOJIOTMYECKYIO pOJb
AMUHOKHCJIOT U UX MPOU3BOJHBIX, METO/IbI BBIJICIICHUS U MOJIyYE€HUSI B YHCTOM BHJI€, OCHOBHBIE
OMOXMMHYECKHE ITPEBPALIEHUS C yUaCTUEM aMHUHOKHCIIOT;

- CTPYKTYpY, CBOWCTBa U Ouosiornyeckue (GpyHKIMU Hanbojee BaKHBIX MENTH]IOB;
CTPYKTYPY ¥ TPOCTPAHCTBEHHYIO OPTaHU3AIMIO OEJIKOB, METOABI MX BBIJCICHHUS M OYUCTKH,
OCHOBHBIE (DYHKIINH;

- OCHOBHBIE IPOIECCHI MPEBpAIeHHs] OSTKOB M MENTUIOB B JKUBBIX OpraHU3Max,
MEXaHHU3M pUOOCOMAIILHOTO CHHTE3a OEJIKOB;

- CTpOEHHUE ¥ KJIacCH(PHKANNIO (PEepMEHTOB, UX OCHOBHBIC CBOWCTBA, BHJIBI U POJIb
KO(epMEHTOB, IPOCTETUYECKUX TPYII U IPYrUX KO(HaKTOPOB B (hepMEHTATUBHOM KaTaJH3eE;

- XUMHUYECKYIO0 CTPYKTYpPY U CTPOEHHME HYKIJIEO3UJOB, HYKJIEOTHIOB M Pa3IMYHbIX
TUIIOB HYKJIEMHOBBIX KHCIIOT, UX OCHOBHBIEC CBOWMCTBA U OHONOTHYECKHE (DYHKIIUU; MEXaHU3MbI
XpaHEeHHs, Tepeadnl M0 HACIEJCTBY M pealu3alliil T'eHEeTHYeCKOH MH(POpManuu (MaTpUYHbIE
OMOCHHTE3HI),

- KJIAaCCU(UKALINIO, XUMHUYECKYIO CTPYKTYPY U CTPOEHHUE YIJIEBOJOB, UX U30MEPUIO,
a TaKKe OCHOBHbIE (PHU3UKO-XMMHUYECKHE CBOMCTBAa M pa3HOOOpa3ue BBINOJIHAEMBIX HMHU
Ounonoruueckux (GyHKIUI; OCHOBHBIE TyTH MeTab0IM3Ma YIIIEBO/IOB;

- KJIacCU()UKALMIO ¥ CTPOECHUE JIMIU/IOB, MPOU3BOAHBIX JIMIUIOB, UX XUMUYECKHUE,
¢usznueckne U (PUIMKO-XMMUYECKHE CBOMCTBA, a TakkKe pa3HOOOpa3ve BBIMOIHIEMbIX
O6uonornyeckux (yHKLIMH; OCHOBHBIE NPUHIMIIBI OpPraHU3allUd U CTPOEHUS OMOJIOTHYECKHUX
MeMOpaH, UX Ouosiornyeckue (PyHKIIMH; OCHOBHBIE MyTH MeTaboiM3Ma JUMHIO0B M KUPHBIX
KHCTIOT.

Ymems:

- OINpeNieNIATh BO3MOXKHBIE IyTH OHOCHMHTE3a M pACIICIUIEHUS  KIIIOYEBBIX
OMOJIOTMYECKUX COeTMHEHUH (YTIIeBOJIOB, JIUMTUA0B, aMUHOKHCIIOT);

- aHAJIM3UPOBATh pOJIb BHYTPUKIETOYHBIX KOMIIOHEHTOB, OHOIIOJIMMEPOB U
BBISIBJISITH B3aUMOCBSI3b OMOXMMHYECKHUX MPOIIECCOB B KIIETKE;

- 3aMnuchiBaTh OTHENbHbIE ()EPMEHTATUBHbIE PEAKIMH, PACCUUTHIBATH CKOPOCTHU
MIPOTEKAIOIINX PEBPALCHU;

- aHAJIM3UPOBATh OTAEIbHBIE TYTH META00IM3Ma U UX B3aUMOCBS3b, PETYIISALHIO;

- OTIPENIeNIATh TI0 HMCXOJHBIM JAHHBIM aKTUBHOCTh (EPMEHTOB, PacCUUTHIBATH
MOJIEKYJISIPHYIO MacCy OMOJIOTMYECKUX COEAMHEHHH, MCIOJb30BaTh JUIS 3TOTO IPHUKIATHBIE
POTPaMMBI.

Biagers:

- MpHUeMaMH OIpeNIeJIeHHUs] CTPYKTYphl U Kiacca OMOJIOTMYECKUX COEAMHEHUN Ha
OCHOBE WX (PM3UKO-XUMHUYECKUX XapaKTEPUCTHK M KAYECTBEHHBIX PEAKIIHIA;

- METOJIaMHU OIpeiesIeHUs] aKTUBHOCTH (PEPMEHTOB, MPOBEACHUS OMOXUMHUYECKHX
IIPEBPAILICHHM.

3 Kparkoe conep:xanue JMCHUIIHHBI.

Beeoenue. Victopusi uzydenust Ouomonekyn. [loHsTHE O OMONOTHYECKH AKTUBHBIX
BEIIIECTBAX, KJIIOUEBBIX MeTa0oiuTax, wmeTabonusme. CBsA3p OHOXMMHHM C  JPYTHMH
JUCHUIUTMHAMH. BHOMOJNEKynbl, MX OCOOCHHOCTM U 3HAUYEHUE IS SKU3HEICSTEIbHOCTU



opranusmoB. Mepapxus MOJIEKYIISIPHOM OPraHU3alUU KIIETOK.

1. AMMHOKHCJIOTHI U X IPOU3BO/IHbIE, NENTH/IbI, 0€JIKH.

1.1. AMHHOKHCIOTBHI. XHUMHYECKOE CTPOCHHME, XMUMHUYECKHE H (U3NKO-XUMHUECKUE
CBOMCTBA, OMOJIOTNYECKasl POJIb B OPraHU3ME, METObI MTOJYYEHHs M BbIJICJIICHUS U3 IPUPOIHBIX
00BEKTOB, OCHOBHBIC OMOXMMHYECKHE pEaKIMH C y4acTHEM aMHHOKHUCIOT. lIpou3BojHbIE
aMHHOKHUCIIOT, UX Ouosnornyeckue (QyHKLIMH, XUMHUYECKHE U (PU3MKO-XUMHUYECKUE CBOMCTBA,
IIOJIyYEHHUE.

1.2. Ilentuasl. XuUMHUYECKOE CTPOEHHME M  IPOCTPAHCTBEHHAs  OpraHM3aLus,
XapaKTEePUCTHKH NENTUAHON CBs3M, OHOJOrHYecKas poJib B OpPraHU3ME KaK pEryJsTOpOB
OMOXMMHUYECKUX ITPOLIECCOB, IKOJIOTNYECKas (QYyHKIMS, NENTUIbI-aHTUOMOTHKH.

1.3. benku. XuMUYeCKOe CTPOEHHE M IMPOCTPAHCTBEHHAs OpraHU3alys, MepBHYHAs,
BTOPHYHAs, TPETUYHAS U YETBEPTUYHAS CTPYKTYPbI O€JIKOB, XUMUYECKUE U (PU3UKO-XUMHUYECKHE
CBOIiCTBAa OEIKOB M MX pacTBOPOB, MHOT0ooOpazue OHOJOrHyYecKux (YHKIHHA, METOIbI
BBIJICJIEHUS] U3 MPUPOJIHBIX OOBEKTOB, OUUCTKU M KAYECTBEHHOT'O M KOJMYECTBEHHOIO aHAJIN3a,
METO/Ibl UCCIIEIOBAHUS CTPOEHUSI U CTPYKTYPHI.

14. ®epmentsl. llpupoma ¢epmeHnToB, uX cTpoeHue, cocrtaB. Kiaccudukaius
(GepMEeHTOB O TUIY KaTAIM3HPYEMBIX HUMH PEaKIMii, OCHOBHBIE CBOWCTBA (EPMEHTOB KakK
O6enkoB u OuokaTamu3aTopoB. CpaBHeHHE (EPMEHTOB C XHUMHUYECKMMH KaTaJlU3aTOpPaMH.
CyOctpaTtHast crierupuuHOCTh (PepMEHTOB, ee BUAbL. KopepMeHThI, MPOCTeTHYEeCKHe TPYIIIH,
KO(aKTOpbl, BATAMUHBI, X OMoj0ruyeckas poib. MynbTudepMenTHole cucteMbl. Onpenenenue
aKTUBHOCTH (PEPMEHTOB M CHOCOOBI €€ PEryJsUN B XUBOW KieTke. [IoHsATHE O KHHETHKE
(epMEHTAaTUBHBIX peaKI1ii, ”THTHOUPOBAHUU (PEPMEHTOB.

1.5. Tlonsatue o merabonm3me. [loHsATHE 00 OCHOBHBIX HpoIlEcCax MHpPEBPAIICHHS
0€eIKOB, MENTH/I0B, AMUHOKHUCIIOT U X MPOU3BOJHBIX B )KUBBIX OpraHU3MaXx.

2. HyxnenHoBble KHCJIOTBI.

HcTopus OTKpBITUS M U3YYEHUS HYKIEHHOBBIX KHCIOT. [IMpUMUIMHOBBIE U TypUHOBBIE
OCHOBaHUS, HYKJIEOTHJIbI U HYKJIEO3UJbl, UX XUMHUYECKHE U (PU3MKO-XMMUYECKUE CBOWCTBA.
buonorndeckne ¢GyHKIMHM HYKJICOTHUIOB M HX TNPOMU3BOJAHBIX B opraHusme. HykinenHoBble
kuciotel, JIHK m PHK, mx xummueckas M npOCTPaHCTBEHHAas CTPYKTYPbI, XUMUYECKHE H
¢u3uko-xumMuueckue cpoiictBa, nomydenue. Buapl JIHK u PHK B kietkax mpokapuor u
9YKapuoT, UX Ouonoruueckue QyHkiuu. [loHsATHE 00 OCHOBHBIX MPOIECCAX, TPOUCXOASIUX C
y4yaCcTHME€M HYKJIEMHOBBIX KHMCJIOT M HYKICOTHAOB B JKUBBIX OpraHu3max. MarpuuHsle
OMOCHHTE3bl B KJIETKE: PEIUIMKAllUs, TPAHCKPUIILKSA, TPAHCISALUSA, OCOOCHHOCTH MPOLECCOB Y
npo- u sykapuotT. IloHsATHe reHa B MOJEKYJIspHO Ouojoruyeckux TepMmuHax. [loHarue o
T€HETUYECKON NHKEHEPHHU.

3. YrieBojabl, JUIHABI U UX NIPOU3BOAHBIE.

3.1. VYrmeBogsl w® wWx npou3BomHble.  Krnaccupukamus, XHMHYECKOE |
IIPOCTPAHCTBEHHOE CTPOEHUE OCHOBHBIX yINIEBOJOB. MOHO-, aM- ¥ TpHcaxapa, HX
Ouonorudeckre QyHKUIWU, XUMUYEeckHe U (U3UKO-XUMHUYeckue cBoiicTBa. [lonmucaxapuasl, ux
Ouonornyeckne (GyHKIMHM, XUMHYECKHMEe M (QU3MKO-XMMHYeckue cBoiictBa. [lonarue 00
OCHOBHBIX IpoLIeccax, MPOUCXOIAUINX C YUaCTHEM YTIIEBOJOB B )KUBBIX OpraHu3Max. [ mmkomms.
[Terrozodocdatusrii mukia. Cyderpatnoe gochopunupoBanue ADP. Perenepamuss NAD+, poinb
JAKTATIETHAPOTeHa3bl B 3ToM mporecce. CrnmproBoe OposkeHme. A3pOOHBIM MeTadoHn3M
nupyBata. MUTOXOHIpPUHU: CTPYKTypa M »Hepreruueckue ¢yHkuuu. JlexapOokcuianpoBaHue
nupyBata. {ukn mumonnor kucioTel. Oxuciienne NADH u FADH2 B npixarenbHOH IETH.
Conpsixenue cunte3a ATP ¢ mepenocom anekrpoHoB u mnporoHoB oT NADH u FADH2 x
MOJIEKYJSIPHOMY  KUCJIOpoay.  buocuHTe3  yrineBojmoB.  [mokoHeoreHes.  buocunHTtes
nonucaxapunoB. OOpa3zoBaHue kpaxmana, riaukoreHa. ®otocuHTe3. DOTOCHHTETHUYECKUN
anmapar pacTeHMH M €ro JIOKaIM3aluus B XJopolulacTaXx. TeMHOBas M CBETOBas CTaluu
dorocunTe3a. Cunres riaroko3bl. Cz u Cy4 pacTeHusl.

3.2.  Jlunuael u ux mpousBoAHbIC. PazHoOOpasue munuaHbIx BemecTB. OCOOCHHOCTH
CTPOEHUS U KiaccupuKanus TUnmuaoB. [IpocTeie (KUPHI, )KUPHbIE CIUPTHI U BOCKA) U CIIOKHBIE



(HeWTpalibHbIEe, TIOJSPHBIE W OKCUJIUIHNHBI) JUMHILL. bruomornyeckue (QyHKIHUU, BBHITOIHSIEMBIC
Pa3IMYHBIMM THUTIAMH JUMHIOB. JKUPHBIE KHCIOTBI W WX MPOU3BOJHBIC, XHUMHUYECCKHE U
(U3UKOXMMHUYECKHE CBOMCTBA. bronornueckne MeMOpaHbl, MX CTpOeHUE M QyHKIMH. JIumumbt
OHMOJIOTUYECKHX MEMOpaH: TIIHIEPOJIMIUABI, COUHTOIUIHILI, (OCHOTUIMHIBI, TIUKOIUITUAIBI
(TIMKOTIMIIEPO- W TIUKOC(HUHTONMITHIBI), XOJECTeprUH. B3aMMOCBSI3b CTPOCHUS JIUIUAOB C UX
GyHkuusMu B cocrtaBe MeMOpaH. [Ipow3BojmHbIe JMNUAOB M WX OuoOOTMYECKHE (YHKIIUU
(>KUpOpacTBOPUMBIC BUTAMHHBI, MPOCTATIAHIUHBI, JKECTYHBIC KHCIOTHI, MOJOBBIC TOPMOHBI H
KopTukoctepousibl). [ToHsTHE 00 OCHOBHBIX IMpOIEccaX, MPOUCXOASIIUX C YIaCTHEM JIUITHIOB U
WX MPOW3BOJHBIX B JKUBBIX OpraHu3max. KataGonw3m JHMIHIOB: JUIIOIUTUYCCKUE (HEPMEHTHI
(;umaza, dhocdonumasber). OMyIbTUPOBAHUE KUPOB MPHU MX TIEPEBAPUBAHUY B IMUIIICBAPUTEIHHOM
TPaKTE, POJb JKEITUHBIX KUCIOT. KaraGomm3M KUPHBIX KUCIOT. BHOCHHTE3 JKUPHBIX KHCIOT U
TPHUALMIITIIUIEPOIIOB.

4 O0béM yueOHOI 11 CHUIITHHBI

4.1 Ouynas ¢popma

o B 3aueTHBIX B akanem.
Bunet yueGHoi paboTh
CIMHULIAX qacax
O0mas TPyA0EMKOCTh JMCIHILIMHBI 10 Y4e0OHOMY IIAHY 3,0 108
KonraktHas padora (KP): 1,33 48,2
Jlexmu (Jlek) 0,45 16
[Tpaktuyeckue 3anstus (I13) 0,89 32
CamocrositesbHasi padora (CP) 1,67 59,8
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auyer
o B 3auerHbIX B actponom.
Bunel yue6HoI paboTh
€IMHULIAX qgacax
O01mas TPyA0eMKOCTh THCHHUILIMHBI N0 Y4eOHOMY IJIAHY 3,0 81
KonrakTHas padora (KP): 1,33 36,15
Jlexumn (Jlek) 0,44 12
[Tpaktnyeckue 3anstus (I13) 0,89 24
CamocrositesnbHas padora (CP) 1,67 44,85
Bua koHTpoJs: 3a4eT / IK3aMeH 3ayer
4.2 3aounas ¢popma
Bus! yaeGHOi paGoTsI B 3aueTHBIX B akagem.
CIMHUTIAX Jacax
Oo6masi TpPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4e0HOMY TJIAHY 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
Buj koHTpoJIsi: 3a4eT / IK3aMeH 011 3auer
’ (3.8)
o B 3auerHbIx B actponom.
Bunsl yueOHoI paboThI
eIMHULIAX Jacax
O01mas Tpy10eMKOCTh IMCHUILIHHBI 10 Y4€0HOMY IIAHY 3,0 81
KonraktHas pa6ora (KP): 0,33 9,15




Jlexmm (Jlek) 0,11 3

[Tpaktaeckue 3anrstust (I13) 0,22 6
CamocrositesibHas padora (CP) 2,56 69
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 011 3auyert
' (2,85)

AHHOTanuA padoyeil NpOrpaMmbl AHCUUIIMHBI
«buojgornueckasi xumus» (b1.B./J1B.08.02)

1 Heab AMCHUILIMHBI - JaTh CTYAEHTY MPEICTaBICHHE O XMMHUYECKHX COCIMHEHHSIX
OMOJIOTUYECKOTO TPOUCXOXKICHHUS, XUMHUECKOM COCTaBE OPraHU3MOB U (DYHKIIMM KOHKPETHBIX
COCIMHEHUI B KJIETKE U OpPraHU3ME B IIEJIOM, a TAaKXK€ O XUMHUYECKHX M (PU3HKO-XUMUYECKHX
CBOWCTBaX M MPOCTPAHCTBEHHOW CTPYKTYpe OCHOBHBIX OMOJIOTHUECKHX BEIIECTB, MX CHHTE3E,
pacmajie ¥ B3auMOIIPEBPAILEHUH, METOaX BBIJCICHUS U3 MPUPOJHBIX OOBEKTOB U XUMHUECKOTO
CHUHTE3a /ISl TOCJENYIOIIEr0 MPUMEHEHHUS] B MEIUIMHE, MUIIEBOM IPOU3BOJICTBE, CEIHCKOM
XO035ICTBE, BETEPUHAPUH U JJIs1 SKOJIOTMYECKOM 3aIUTHI, a TAKKE YMEHBIICHHUS aHTPOIIOT€HHOTO
BO3JICUCTBUS HA YIKOCUCTEMBI.

2 B pe3yabTare wu3y4YyeHHsl AUCHMILUIMHBI oOydamomuiics 1o mnporpamme
0akajiaBpuaTa J10JI/KeH:

Obnaoams cnenyromumu obmenpodecuonansupivu (OIIK) u mpodeccrnonanbHbIMU
(ITK) xomnereHIusAMHU:

- CIIOCOOHOCTHIO HCTIOIB30BATh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI 111 MOHUMAaHHUS
OKpyXkaromiero mupa u siieanit npuposl (OI1K-3);

- CIIOCOOHOCTBIO MPUMEHSITh COBPEMEHHBIE METOAbl MCCIIEIOBAHMSI TEXHOJOTHYECKHX
IIPOLECCOB U TPUPOAHBIX CpEll, MHCIOJNb30BaTh KOMIBIOTEPHBIE CPEACTBA B HAYYHO-
uccienosareabekoit padore (ITK-14).

3uams.

- XMMHMYECKYIO U TPOCTPAHCTBEHHYIO CTPYKTYpbI, XUMHUYECKHE, PU3nUeckue U QpU3NKO-
XUMHYECKHE CBOMCTBA AMMHOKHCIIOT U UX IIPOU3BOHBIX, OEIKOB, MENTHIOB;

- OMOJIOTMYECKYIO POJIb AaMUHOKHUCIIOT U X MPOU3BOIHBIX;

- CTPYKTYpPY M NPOCTPAHCTBEHHYIO OPraHU3alMI0 OEJIKOB, METOJbl UX BBIJIEICHUS U
OYHUCTKH, OCHOBHBIE IPOILIECCHl MpEBpalleHHs] OeNKOB, MENTHUIOB W AMHHOKUCIOT B JKHUBBIX
OpraHu3Max;

- CTpOeHHe U Kiaccu(uKanuo (epMEeHTOB, UX OCHOBHbBIE CBOWCTBA, POJIb KOEPMEHTOB,
MPOCTETUYECKUX TPYMI, KOPaKTOpPOB B (PEPMEHTATUBHOM KaTallu3e, CrocoObl TpaHC(HOpMalun
KCEHOOMOTHKOB B OpPraHU3ME;

- XUMHYECKYIO CTPYKTYpPY U CTPOEHUE HYKJIECO3HUI0B, HYKJICOTUIOB U Pa3IMUHBIX THIIOB
HYKJICMHOBBIX KHCJIOT, UX OCHOBHBIE CBOMCTBa M OHOJOrMuYeckue (YyHKIHMH, MEXaHHU3MbI
XpaHEHUus, Tepeadyn Mo HacleACTBY M peaju3aluu TeHeThdeckoi mHpopmanuu (MaTpuyHble
OMOCHHTE3bI), METO/IbI BBIICTICHNUS, OUYMCTKU M aHAIN3a HYKJICMHOBBIX KUCIIOT;

- KJ1accu(uKanuo, XUMUYECKYIO CTPYKTYpPY U CTPOEHHE YIJIEBOJOB, UX XUMHUYECKHE,
¢usnueckue M (U3NKO-XUMHUYECKHE CBOICTBA, a TaKKe METOJbl MOJY4YCHMs, BBIICIECHUS U
OUHCTKH, pa3HOOOpa3He BBIMOJHIEMbIX OWOJOrMYECKUX (YHKIUH, OCHOBHBIE UEPThI
MeTaboIM3Ma yrieBo/I0B;

- KJ1accu(UKaIo, XUMUYECKYIO CTPYKTYpY U CTPOEHHUE JIMIHUIOB, UX XUMHUYECKHE,
¢usnueckue M (U3UKO-XMMHUYECKHE CBOICTBA, a TaKKe€ METOMAbl MOJYYEHHUs, pa3zHooOpasue
BBITMIOJTHSAEMBIX OMOJIOrMUYECKUX (PYHKIIHIA;

- OCHOBHBIE TPHUHIMIIBI OPraHU3allud W CTPOCHUS OHOJOTMYECKHMX MeMOpaH, HX
Ouonoruueckue  (YHKIUH, OCHOBHBIE 4YepThl MeTabonu3Ma JUOUAOB, MEXaHU3MbI
NOBPEXJAIOIIEr0 JCHCTBUS AKTUBHBIX (OPM KHUCIOPOJA W AHTHOKCHUAAHTHOM 3alUTHl OT
MEPEKUCHOTO OKUCIICHUS JTUITH]IOB.

Ymemo:




- OCO3HAHHO W apTYMEHTHUPOBAHO BHIOMPATh OMOIOTUYECKUI OOBEKT ISl BBIICIICHUS
OMOJIOTMYECKH aKTHBHBIX BELIECTB, MPOBOAMUTH JIE3UHTETPALUIO KJIETOK U (HPAKIIMOHUPOBAHUE
KJIETOYHBIX KOMIIOHEHTOB;

- aHAJIM3UPOBATh POJIb BHYTPUKIETOUHBIX KOMIIOHEHTOB, OMOIIOJUMEPOB U BBIABIATH
B3aMMOCBSI3b OMOXMMHUYECKUX MPOIIECCOB B KIIETKE,

- 3amUChbiBaTh OTJENIbHbIE (EPMEHTATHUBHBIE PEAKIMH, pACCUMTHIBATH CKOPOCTH
IIPOTEKAIOLIUX IPEBPALLECHU;

- QHAJIM3UPOBATh OT/EJIbHbIE TYTH META00IN3Ma U UX B3aUMOCBSA3b, PETYISILIHNIO;

- OmpeneNarTh IO HCXOAHBIM JaHHBIM aKTUBHOCTh (DEPMEHTOB, pAaCCUUTHIBATH
MOJIEKYJISIPHYIO MacCcy OMOJIOTMYECKUX COEAMHEHHH, MCIOJIb30BaTh Ul 3TOrO IPHUKIAJHbIE
IIPOrPaMMBI.

Braoemy:

- METOJaMHU BBIICJICHUS M OYHCTKA OCJIKOB, HYKJIEMHOBBIX KHCIOT M JPYTHX
OMOTIOIUMEPOB;

- METOJaMM TNPOBEACHMSI CTaHIAPTHBIX MCHBITAHUM IO ONpENENIeHUI0 IoKa3aTesen
(GU3UKO-XMMUYECKUX CBOMCTB Pa3IMYHbIX OMOJIOIMYECKHX BEIECTB;

- METOJIaMU OIpe/ENIeHUs] CTPYKTYPhl U Kjacca OMOJOTMYECKUX COEIUHEHUI Ha OCHOBE
uX (PU3NKO-XUMHUYECKUX XaPAKTEPUCTUK U KAaUECTBEHHBIX PEaKLUH.

3 Kparkoe coaepxxanue TuCUHNIUHBI

Beenenue. OmnpeneneHust o0bEKTOB M METOAOB u3ydeHus. IloHarue o OGuosnormyecku
AKTHUBHBIX BEILECTBAX, COEAMHEHUSIX OMOJIOrn4ecKoro npoucxoxaeHus. Ceasp “buonornueckoit
XUMHUU” € JPYTUMH JUCLUIUIMHAMH. bBHOMOneKynabl, UX OCOOEHHOCTHM M 3HAa4yeHue s
KU3ZHEJEATEIbHOCT OpraHu3smMoB. CBsiz3u B OMOJNOrMYECKUX coequHeHusX. Mepapxus
MOJIEKYJISIPHOM U HaMOJIEKYJIIPHONW OpraHU3aliy KJIETOK.

Monynb 1. AMUHOKHCIIOTHI U UX ITPOU3BOJIHBIE, NENTH IbI, OesKi. DEepPMEHTHI.

1.1. AMMHOKHCIOTBI. XMMHMUYECKOE CTPOCHME, ONTHYECKas HM30MEpHs, XUMUYECKHE U
($U3MKO-XMMHUYECKHUE CBOMCTBa, OHOJOrMYEcKas poJib B OpPraHU3ME, METOAbl MOJyYeHUs |
BBIJICJIEHUS] U3 MPHUPOJHBIX OOBEKTOB, IPOU3BOJHBIE AMMHOKHUCIOT, HX OHOJOrHYecKas
GyHKIMS, XUMUYECKHE U (PU3UKO-XMMUYECKUE CBOMICTBa, XMMHUYECKUE, (EPMEHTATUBHBIE U
OMOTEXHOJOTMYECKUE METO/IbI OTYUECHHUSI.

1.2. TIlentuapl. XHUMHYECKOE CTPOEHHE W  IPOCTPAHCTBEHHAs  OpraHMU3alus,
XapaKTEepUCTUKN NENTUAHON CBs3M, OHOJOrMyeckas poJib B OpPraHu3Me Kak pEeryssTopoB
OMOXMMHYECKHX IPOLECCOB, MENTHUIHbIE AHTUOMOTUKH, METOJbl TOJYYEHHS U BbIIEICHUS
pa3sHOOOpa3HBIX NENTHUIOB U3 IPUPOJHBIX OOBEKTOB.

1.3. benku. Xumuueckoe CTpOEHHME U MPOCTPAHCTBEHHAs OpraHu3alusi, MEepBUYHAs,
BTOPHYHAs, TPETUYHAS U YETBEPTUYHAS CTPYKTYPbI OEJIKOB, XUMUYECKUE U (PU3UKO-XUMHUYECKHE
CBOMicTBa OENKOB M MX pPacTBOPOB, MHOrooOpasue OHMOJOTHYECKHX (PYHKIMHA, METOMbI
BBIJICJIEHUS] U3 MPUPOIHBIX OOBEKTOB, OUUCTKM M KaUYECTBEHHOTO U KOJUYECTBEHHOTO aHAIN3a,
METO/Ibl UCCIIEJOBAHMS CTPOEHUS M CTPYKTYPbI, METOJIbI ONPEeNIEHNs] KOHIIEBBIX aMUHOKHUCIIOT
Y METOJbl CEKBEHUPOBAHMSL.

1.4. ®epmentsl. Ilpupoma depmentoB, wux crtpoeHue, coctaB. Kraccudukarus
(epMEHTOB MO TUNY KaTalIU3UPYyEeMBIX MMM pEeaKkiuil, OCHOBHbIE CBOMCTBAa (EPMEHTOB Kak
OenkoB M OuokaranuzatopoB. CpaBHeHHE (EPMEHTOB C XMMHUYECKHMHU KaTallM3aTOPaMHU.
CyOctpatHast crerupuuHOCTh (pepMeHTOB, ee BUbl. KopepMeHThI, MpOCTeTHUYeCKUe TPYIIbI,
KOo(aKTOpbl, BUTAMUHBI, UX Ouosornyeckas poib. MynbTudepMeHTHBIE cucTeMbl. Onpeenenre
aKTUBHOCTH (DEPMEHTOB U CIIOCOOBI €€ pEeryisiliud B JKMBOM Kierke. TpaHcdopmanus,
00e3BpeKUBaHUE U BbIBEJICHNE KCEHOOMOTHKOB U3 OpraHu3Ma.

1.5. ITonsitue o merabonu3me. IIoHsATHE 00 OCHOBHBIX IpOIECCAaX MPEBPALICHHUS OEIKOB,
NENTUI0B, aMUHOKHCIIOT U UX MPOU3BOIHBIX B )KMBBIX OPraHU3Max.

Monyinb 2. HykI€eMHOBBIE KUCIIOTHI.

2.1. HykneoTuapl, UX MPOU3BOIAHBIE U HYKJIEHMHOBBIC KUCIOTHI. MICTOpUA OTKPBITUSA U
W3YYEHHUs HYKJIEMHOBBIX KHMCIOT. [IMpUMHINHOBBIE U IypUHOBBIE OCHOBAHUS, HYKJICOTHIbI U



HYKJIIC03U I, (OoCchHOpMUINPOBaHHBIE HYKICOTHABI, UX XHMHUYECKHE U (PU3HUKO-XMMUYECKHE
CBOIiCTBa, MosyueHue. buonornueckue GyHKIIMN HYKJICOTUIOB U UX MPOU3BOJAHBIX B OPraHU3ME.
JHK u PHK, ux xumudeckas U NPOCTPAHCTBEHHAs CTPYKTYpPbI, XUMHYECKHE U (HUIUKO-
XUMHYECKHUe cBoMcTBa, noiaydenue. Buasl JITHK u PHK B kieTkax mpokapuoT v 3yKapuoT, UX
Ouonornyeckue (HyHKIHU.

2.2. Tlonstne 00 OCHOBHBIX MpOIECCAX, MPOUCXOIAUIMX C YYaCTUEM HYKJIECHHOBBIX
KHCJIOT ¥ HYKJICOTHIOB B KUBBIX OpraHu3zMax. MarpuuHble OMOCHHTE3BI B KJIETKE: PETUIMKALIS,
TPAHCKPHUIILIUSA, TPAHCIALMS, OCOOCHHOCTH MPOLECCOB y Mpo- M dykapuoT. [loHstne rena B
MOJICKYJISIPHO OHMOJOrMYecknx TepMHUHax. [loHATHE O TeHeTHyeckoi HHKeHepuH. [ eHHo-
WH)XCHEpPHBIE IITAMMbl MUKPOOPTraHM3MOB Ha CIIy’)kO€ Yy ueloBeKa M B OKpYXKarollel cpene.
TpaHcreHHbIE OPraHU3MBI: BIMSHUE HAa OKPYKAIOIIYIO CPEY U 3[J0POBbE YETIOBEKA.

Monyinb 3. YriaeBopl, JUIUALI K UX POU3BOHBIE.

3.1. YrneBoasl u ux npousBoanHble. Knaccupukarus, XuMU4ecKoe U IPOCTPAHCTBEHHOE
CTpPOCHHE OCHOBHBIX YIJI€BOJOB. MOHO-, Tu- M Tpucaxapa, UX Ouonoruyeckas (yHKIUS,
XUMHYECKHEe W (DPU3MKO-XMMHUYECKHE CBOWCTBA, MOJy4eHHE. [ JMKO3MIbl, MX OHOIOrmyeckas
byHKIMSA, XUMUYEecKre U (PU3NKO-XUMUYECKUE CBOMCTBRA, MOyuyeHue U aHanu3. Onurocaxapuisl
U TIOJIMCAaXapHIbl, MX OMosoruyeckas GyHKIUs, XUMUUECKHE U (PU3NKO-XUMUYECKHUE CBOMCTBA,
MOJlyueHUEe W aHanu3. [ UKONenTHIbl, MEeNTUIOTIMKAHBI, TJIMKOIPOTEUHBI, XUMHUYECKUE U
(U3NKO-XMMHYECKHE CBOICTBA, OHONOTMYECKas pOJb B OpPraHW3ME, METOJbI BBIJICICHHS W3
OpUpPOAHBIX 00bekTOB. [loHsATHE 00 OCHOBHBIX IIpolleccax, MPOUCXOMAIIMX C Yy4acCTHEM
VIJICBOMOB B JKHUBBIX opranm3max. [nukomm3. Ilentozodocdarneii nukia. CybOcrpaTHOE
dochopunupoBanue ADP. Pereneparus NAD+, poiib JakTaTaeruaporeHassl B 3TOM Mpoliecce.
CnuproBoe OpoxeHue. AlpoOHbIM MeTaboau3M nupyBaTa. MUTOXOHIPUM: CTPYKTypa H
sHepreTuueckue ¢yHkuuu. JlekapOokcunupoBanue mnupyBara. LUK JTMMOHHOM KHCIOTHI
Oxucnenne NADH u FADH2 B npixarensHoii nenu. Conpsbkenue cuate3a ATP ¢ mepenocom
anekTpoHOoB U poToHOB 0T NADH u FADH2 x monekysasipHOMY KUCTIOpOly. AKTHBHBIE (DOPMBI
KHCJIOPO/Ia M MX TOKCHYECKOE JIeHCTBHE.

3.2. Jlunuapl u ux npousBogHble. PazHooOpaszue nunuaHbIx BemiecTB. OcoOeHHOCTH
CTPOCHUS M KJaccuuKaIus TUmua0B. [IpocTeie (KUPHI, )KUPHBIE CIIUPTHI U BOCKA) U CIIOKHBIE
(HelTpanbHble, MOJIAPHbIE U OKCHJIMIHHBI) JUIHBL. bronornyeckue GyHKIUU, BBITOIHSAEMbIE
pa3nuYHBIMU THUTIAMH JTUMHI0B. CTPYKTypHBIE (DparMEHTHI JIMIUIOB: KUPHBIE KUCIOTHI M UX
NPOM3BOJIHBIE, KUPHBIE CIUPTHL. X XuMuueckue u GU3NKO-XUMHUECKUE CBOMCTBA, MOTyYeHHE
U aHanmu3. buonormueckue MeMOpaHbl, WX cTpoeHHe W (QyHKIuH. JIumuasl OHOIOTHYeCcKHX
MeMOpaH: TIMLEPOTUIUABI, COUHTOTUMUIBI, (OoCHOTUNUIBI, TTUKOTUNHB! (TJIMKOTIULEPO- U
TJIMKOC(UHTOJUITH/IBI), XOJEeCTEpUH. B3anMOCBS3b CTPOCHUS JIMIHUIOB C MX (YHKIUSIMHU B
coctaBe MeMOpaH. [Ipon3BoiHbIE TUNNIOB U UX OHoOrHYecKrue PyHKIUN (>KUPOPACTBOPUMBIE
BUTaMHHBI, TIPOCTATJIaHIUHBI, KEITYHBIE KUCIOTHI, MTOJIOBBIE TOPMOHBI U KOPTUKOCTEPOU/IBI), HX
XUMHUYECKHE U (PU3UKO-XMMHUUYECKHE CBOMCTBA, MoiydyeHue W aHanu3. [loHsATHE 00 OCHOBHBIX
nporieccax, MPOUCXOAINX C yJacTHEM JIUMHIOB M WX MPOW3BOJHBIX B JKMBBIX OpraHH3Max.
Kartabonu3m MUIuAOB: TUNOTUTHYECKHE (DEPMEHTHI, ITyTH OKUCIEHHS XUPHBIX KUCIOT, CHHTE3
KHPHBIX KHCIOT. [IepekrcHOe OKUCIIEHNE JINIUA0B U MEXaHU3MBI 3aIIUTHI OT HETO.

4 O0bEM yueOHOi T CUUIIMHBI
4.1 O4ynasn gopma

o B 3aueTHBIX B akagem.
Bunet yueGHoI paboTh
CIMHUTIAX Jacax
Oo6mas TpyA0eMKOCTh TUCIHIIJIMHBI M0 Y4e0HOMY TUIAHY 3,0 108
KonraktHas pa6ora (KP): 1,33 48,2
Jlexumm (Jlek) 0,45 16
[Tpaxtrueckue 3ausatus (I13) 0,89 32




CamocrositesibHas padora (CP) 1,67 59,8

Buj koHTpoOJIsi: 3a4eT / IK3aMeH 3a4yer
. B 3auerHbIx B actponom.
Bunpl yue6HOM paboTh
eIMHULIAX qJacax
O0mas TPyA0eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonraktHas pa6ora (KP): 1,33 36,15
Jlexuuu (Jlek) 0,44 12
[Tpaxtrueckue 3ansatus (I113) 0,89 24
CamocrositesbHas padora (CP) 1,67 44,85
Bua KoHTpOJIA: 3a4eT / IK3aMeH 3ayer

4.2 3aounas ¢popma

. B 3aueTHbIx B akanem.
Bunel yue6HoI paboThI
CIMHUIIAX qacax
Oo6mas TPyA0eMKOCTh TUCIHIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
KonraktHas pa6ora (KP): 0,33 12,2
Jlexumn (Jlek) 0,11 4
[Tpaktuueckue 3anstus (I13) 0,22 8
CamocrositesnHas padora (CP) 2,56 92
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3auyer
0,11
(3.8)
o B 3auerHbIX B actponom.
Bunel yue6HoI paboTh
€IMHULIAX qacax
Oo0mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 81
KonrakTHas padora (KP): 0,33 9,15
Jlexruu (JIek) 0,11 3
[Tpaktnyeckue 3anstus (I13) 0,22 6
CamocrositenbHas padora (CP) 2,56 69
Buja koHTpoJIsi: 3a4eT / IK3aMeH 011 3auer
' (2,85)

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI
«CoBpeMeHHbIEe MeTObI MOMCKA U 00PA0OTKN HAYYHO-TeXHUYeCKOoH nHopManum»
(b1.B./1B.09.01)

1 Ileabl0 JMCHMIJIMHBI  SBJISCTCS  MOJATOTOBKA  CTYJASHTOB B OOJiacTu
WH(OPMAIIMOHHOTO  COMPOBOXKIIEHUST  HAy4YHOH  JESATENbHOCTH, TPUBUTHE  HABBIKOB
CaMOCTOSITEIILHOTO TIONCKA XUMHIECKOH MH(POPMAITUU B PA3IMIHBIX HCTOUHUKAX.

2 B pe3yabrare u3ydYeHUs] AUCUMIUVIMHBI o0y4yaoummiicsi 10 mporpamme
OakajaBpUaTa A0JIKEH:

Obnaoams cnenyromumu obmenpodeccunonansubiMu (OIIK) u mpodeccrnonanbHBIMU
(ITK) xommneTeHIusAMHU:

- CIIOCOOHOCTBIO pellaTh CTaHJIAPTHHIE 3a/layd MPO(EeCCUOHATBFHON AEeITeTbHOCTH
Ha OCHOBe WHGPOPMAIIMOHHOM U  OMOMHOrpaguvecKkoil KyJabTypbl ¢ TIPUMEHEHHUEM
WH(OPMAIIMOHHOKOMMYHHUKAITMOHHBIX TEXHOJOTMH M C YYETOM OCHOBHBIX TpeOOBaHUI
uHopmannonnoi 6ezomacHoctu (OIMTK-1);

- CHOCOOHOCTBIO  HCIOJNB30BaTh COBPEMEHHBIE WH(MOPMAIMOHHBIE TEXHOJOTHH,
MIPOBOJIUTH 00Pa0OTKYy MH(POPMAIIMH C UCIIOIH30BAHUEM MPHUKIIAIHBIX TMPOrpaMM U 0a3 JaHHBIX




JUIS pacdera TEXHOJIOTWYECKHUX MapaMeTpoB 0OOPYIOBaHHMS W MOHHTOPUHIA MPUPOAHBIX Cpel
(IIK-3).

3uams:

- OCHOBHBIE  COCTaBJIAIOIIME  HMH(OPMAIMOHHOIO  obOecredeHus  Ipolecca
COIPOBOKACHMSI HAYYHOH J1€ATEIbHOCTH, IIOHATUS U TEPMUHBL;

- OCHOBHBIE OTEUECTBEHHBIE U 3apy0eKHbIe HCTOYHUKH MTPO(UIBHON HHPOpMaLUu;

- o0II1e IPUHIIMIIBI TOTyYeHHs, 00padOTKU U aHAIN3a HAyYHOH HH(OpMAaIIH.

Ymemy:

- BBIACIATh KOHKPETHbIE WH(GOPMAIMOHHBIE TEXHOJIOTUH, HEOOXOIUMBIE IS
MH(POPMALIMOHHOT0 00eCIeUeH s pa3IMYHbIX HayYHbIX TOTPEOHOCTEH;

- HAXoAuTh NPOPMIbHYI0 HH()OPMAIUIO B Pa3IMYHBIX OTCUYECTBEHHBIX U 3apyOEKHBIX
MH(POPMALIMOHHBIX MacCUBax;

- 00pabaTbIBaTh U aHAJTM3UPOBATH JAHHBIC C IIETbIO BHISABICHHS PEICBAaHTHOM HH(pOpMa-
L1U.

Braoemy:

- 3HAaHUSIMM O COBPEMEHHBIX aBTOMAaTH3MPOBAHHBIX HMH(OPMALMOHHO-TIOMCKOBBIX
cucreMax (AUIIC), ux BO3MOKHOCTSIX, CIOCO0AX B3aUMOJICHCTBHS C HUMHU;

- [IPAKTUYECKMMH HaBBIKAMU MH()OPMAIIMOHHOI'O TIOMCKA C MOMOILBIO TEXHOJIOTHM
TEJIEeKOMMYHUKALMOHHOIO A0CTymna u MIHTepHeT-TeXHOoI0TH;

- OCHOBHBIMM IIOAXOJAaMHU I AaHaJIW3a IIOJIyYEHHOM JaHHBIX C  LEJbIO
UH(POPMALMOHHOTO YIOBJICTBOPEHHSI PA3IMYHBIX HAYYHBIX TTOTPEOHOCTEH.

3 Kparkoe coaep:kaHue JMCHUIINHBI

BBenenne. OcHOBHblE NOHSTHSI W TEPMUHBL. [OoCyaapcTBEHHass cHUCTEMa HAYy4HO-
TeXHH4ecKkoi nHpopmauuu. Paccesnue u crapenne napopmanuu. Crnenuduka napopmanuu mno
XUMHUHM U XUMHUYECKOW TexHosoruu. IlepBuunas m BropuuHas uHdopmanus. PopMbl CBEpPTHI-
BaHUs nHpopmauuu. bubnuorpaduyeckoe onucanue. Ilpumepsr 6ubnuorpaduyeckoro omnuca-
HUS pa3nuyHblx BUJOB mnepBouctouHukoB. 'OCT 7.1 - 2003 «bubnuorpaduueckas 3amuch.
bubnuorpapuyeckoe onucanue». OcuoBHble opransl 'CHTU. Pacnipenenenue noTokoB Hayu-
Hoit uHpopmanmu cpeau opraHoB 'CHTU. Xapakrepuctrka u Ha3Haue€HHWE OCHOBHBIX BHIOB
u3naHuid. M3naHus OTEYeCTBEHHBIX M 3apyOeKHBIX HMH(POPMALMOHHBIX OpraHoB. OCHOBHbBIE
CIIPaBOYHbBIE U3JAHUSI.

[Touck wuHOpMaUM ¢ MOMOIIBIO pedepaTuBHBIX KypHaloB. VcTopus mNOsABICHUS
pedepaTuBHBIX JKYpHAJIOB U UCIIOJIB30BAaHME UX JJIS MOMCKAa XUMUYecKor nHopmanuu. Pede-
paTuBHBIE XYypHajibl MO0 XUMUHU. PedeparuBHblii xypHan «Xumus». CTpykTypa, pyOpHKamnus,
cucreMa ykasaresneu. Paznudnsle anropuTtMel oucka ¢ ucnoib3osanueMm PXXX. [Ipumeps! nownc-
Ka XUMHUYECKO nH(popMaluu ¢ ucnojib3oBaHueM ABTopckoro, IIpenmernoro, ®@opMynsHOro U
[TarentHOoro ykaszarteneit. Pedeparusnwnii >xypHan «Chemical Abstractsy (CILIA). Cmyx0a
Chemical Abstracts Service (CAS). Ctpykrypa pedeparuBHoro xxypHana «Chemical Abstractsy.
Cucrema pyOpukanuu. Cucrema TpeTUuHOM MHGOpMaUK - yKazaTtenu. Pa3nuyHblie BUABI MTOKC-
kKa ¢ ucnois3oBanueM CA. Ilpumepsl moucka XMMHYECKOM HH(OpMAIMHM C HMCIOIB30BaHUEM
Author Index, Subject Index, Chemical Substance Index, Formula Index, Patent Index.

[Touck undopmanuu B b/ AUIIC. ABTomMaTu3npoBaHHble HHPOPMALMOHHO-TIOMCKOBbIE
cuctembl. JlManoroBple MOMCKOBBIE CUCTEMBI - OCHOBHBIE (DYHKIIMM U BO3MOXHOCTH, CIIOCOOBI
noctyna. OcoOeHHOCTH OOpabOTKM M TOMCKAa XUMHUYECKOW HWH(pOpMalUUd B JHAJOTOBBIX
cucrtemax. llouckoBble  cuUCTEMbl 1O XMMHM B  TOJUTEMAaTHYECKUX  CIyxkOax.
Criennanu3upoBaHHbIE MMOMCKOBBIE CHUCTEMBI. AJNTOPUTM HH(POPMALMOHHOTO IMoucka. BriObop
JEeKCUYECKUX  €IMHHUIl, HCIOJb30BAHUE JIOTUYECKUX U  MO3UIUOHHBIX  OIEPaTOpPOB.
WHpopMalinoOHHO-TIOMCKOBBIH S3bIK. JIOTHKA U CTpaTerus MouckKa.

AUIIC Beepoccuiickoro HHCTUTYTa HAy9HOW U TexHu4eckor nHpopmannu (BUHUTHN).

OcHOBHBIE TPOIYKTHI W Yyciyru, npenocraBisemMble BUHUTU B obnactu Hayku u
texHukd. basel nanHbix BUHUTU. IlpenmerHoe conepxkanue u HamojiHeHHE. CTpyKTypa
nokymentoB B bJI BUHUTU. HudopmannoHHO-IOMCKOBBIM s3bIK. IlonckoBas crparerus.



Ocobennoctu moucka wuHpopmamuu B bJ[ BUHUTU. Ananu3 pe3yibTaToB IMOUCKA IO
peneBanTHOCTU. IlpuMepsl ocyiiecTBiIeHHs] MoHMcKa HHGOPMALKMK IO Pa3IUYHBIM BHJIAM
nouckoBbix 3anpocoB B /I BUHUTU. AUTIC Scopus (Elsevier). Ocobennoctu, opranusaius u
BO3MOXKHOCTH Tioucka. llouckoBas crparerusi. AHanu3 pe3yabTaToB moucka. [Ipumepsl
OCYILECTBIICHHUS] MOMCKAa MH()OPMAIMK MO Pa3IMYHBIM BHJIaM IMOMCKOBBIX 3alpocoB. AHaIu3
MUTUPOBAHUS HAY4HbIX MyOiukanuii. OTeyecTBeHHbIC U 3apy0exHble UICTOYHUKU HHPOPMAIIH
0 XUMHHU U CMEXHBIM o0sacTsM. O030p CyHIECTBYIOIIMX HH()OPMAITMOHHBIX HCTOYHUKOB B
o0nacTu XMMHUYECKON MH(OpPMAlMM U CMEXHBIX HayK. [leyaTHble M 31EKTPOHHBIE UCTOYHHUKHU
uHpopmanuu. Pacumpenne nHGOPMAIIMOHHOTO MPOCTPAHCTBA 32 CUET CO3JAHHS JIEKTPOHHBIX
BEpPCHUIl >KYpPHAJIOB M OTKPBITOTO JOCTYMa K JJIEKTPOHHBIM MEPUOJUYECKHM M CIPABOYHBIM
u3ganuaM. OrpaHuyeHHuss CBOOOJHOTO M aBTOPU30BAHHOTO AOCTyHa. OTKPBIThIE MOMCKOBBIC
cucremsl pedeparuBHoit napopmanuu (Scirus, PubMed u mp.).

[Touck nHpOpMaIK B ANIEKTPOHHBIX KypHanaX. MH(popMalMmoHHbIE TOPTAJIBI M CANUTHI
JNEKTPOHHBIX U3JaHHWI: CalT SJIEKTPOHHBIX KYPHAIOB AMEPHUKAHCKOTO XHMHYECKOTO
obmectBa, mopran Informaworld wusnmarensctBa TAYLOR&FRANCIS, wunbopmannoHHbI#H
nopran SCIENCE DIRECT wuznmarensctBa ELSEVIER, mopramer m3natenscte SPRINGER,
WILLEY &SONS, caiitel nqpyrux uznarenbcerB. OOmme 0coOCHHOCTH MpeacTaBlieHus nHpopma-
nuu. Kparkas xapakrepuctuka pecypcoB. OCOOEHHOCTH MPOCMOTPA IMOJHBIX TEKCTOB CTAaTel B
html- u pdf-gpopmarax. [lononHuTeNbHBIC QYHKIIHH.

Nudopmanmonnsie pecypcbl cetu Internet. ['moGanbHble KOMIIBIOTEPHBIE CETH.
Bo3MoxHOCTH KOMIBIOTEPHBIX ceTel B mepenade u oomene mHpopmarmen. ['modanpHas ceTh
Internet. Wcropust co3manus u pa3BuTHs. OCHOBHBIE YCIYyTM KOMIIBIOTEPHBIX CeTEil:
SJIEKTPOHHAss mouyTta W TeiekoHbepenimu, Telnet, FTP, WWW. Ha3naueHwe, NPHHIIUAIIBI
NIENCTBUS, CTPYKTYpa, BO3MOKHOCTH. VM cronb30BaHne MOUCKOBBIX cucTeM Internet mis mowmcka
uH(pOpMaLIUH.

[TonesHsle pecypcsl XMMHUYECKOH MH(pOpPMaLUK, TOoCTyNHbIe yepe3 ceTh Internet. Ilouc-
KOBas cucTema SCIrUS - crenuain3upoBaHHas MOMCKOBas cuctema Internet, comepikamias Ha-
YUHYI0 HH(OpMAIHIO, COOpaHHYIO U3 PA3IUYHBIX PECYPCOB CeTH. AHAINU3 TOKYMEHTOB, Hal1eH-
HBIX B pe3yJbTaTe Moucka. Bo3MOXKHOCTH UX UCIIOJIb30BAHMUS.

Hcrounnku nateHTHON nHpopMmanuu. [laTeHTHast ToKyMeHTalus Kak HHPOPMAIIMOHHBIN
MaccuB. OCHOBHBIC TIOHSTHS U OMNpeAesieHus B 06yacTu mareHtoBeneHus. OOBEKTh n300peTe-
Huil. MexnyHnapoanas nateHtHas kiaccudukanus (MIIK). OcobeHHOCTH MaTeHTHOro MOUCKA.
OreuectBennbie U 3apyoOexubie AUIIC marentHoit nHpopmManmu. XapakTepUCTHKA, OpTaHU3a-
11151, BO3MOKHOCTH ITOKCKA.

b/l ®enepanbHoro uHctuTyTa MNpoMblieHHOW cobctBeHHOCTH (PUIIC). OcHoBHBIE
¢bynkuun OUIIC, npoayktel u ycnyru. B/l marentHoit uHdpopmauumun DUIIC. CoctaB u
BO3MOXHOCTH AocTymna. CTpykTypa mateHTHOro nokymeHTta B BbJI. CocTaBieHue pa3iudHbIX
BapUaHTOB IIOMCKOBBIX 3ampocoB. llpumepsl mpoBeneHuss moucka B pedepaTuBHOU U
noHoTeKcTOBOU B/ «M300peTenus». AHaIn3 pe3yabTaTOB MUCKA.

B/l Amepukanckoro mareHTHOro BemomctBa United States Patent and Trademark
Office (USPTO). Cocra BJI USPTO. Bo3moxuoctu noctyma. CTpyKTypa MaT€HTHOTO
nokymeHnta B BJI. CocraBieHue pa3iMuyHBIX BAPUAHTOB IOMCKOBBIX 3ampocoB. lIpumepsl
MIPOBEJICHUS MOUCKA. AHAJIN3 Pe3yJIbTaTOB MOUCKA.

bJI ESPACENET. Komnekmus natentueix bJI ESPACENET. Bo3mosxkHocTH 10oCTyMA.
CtpykTypa mareHtHoro nqokymeHta B b/[. CocraBieHue pa3MYHBIX BAPUAHTOB MOMCKOBBIX
3anpocoB. [Tpumeps! nposenenus novcka B bl ESPACENET. Ananus pe3yabTaToB rnoucka.

Bo3moxkHOCTH co3/1aHns cOOCTBEHHBIX MH(GOPMaMOHHBIX Npoduiiel. Mcnonb3zoBaHue
poOJIEeMHO-OPUEHTHPOBAHHBIX WH(POPMAIIMOHHBIX MAaCCHBOB, OTOOpPAaHHBIX M3 Pa3IUYHbBIX
WH()OPMAITMOHHBIX UCTOYHUKOB JJISI CO3/IaHUSI COOCTBEHHBIX MPOQUIICH.

4 O0beM yueOHOI TN CHUNITHHBI

4.1 Ounas ¢popma



. B 3aueTHbIx B akanem.
Bunsl yueOHoI paboThI
eIMHULIAX Jacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 2,0 72
KonraktHas pa6ora (KP): 0,45 16,2
Jlabopatopusie 3austust (J1ao) 0,45 16
CamocrositesibHas padora (CP) 1,55 55,8
Bua KoHTpOJIA: 3a4eT / IK3aMeH 3ayer
Bunpl yueOHoI paboThI B 3aueTHbIX B actponom.
eIMHULIAX qacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y1eOHOMY IIAHY 2,0 54
KonraktHas pa6ora (KP): 0,45 12,15
JlabopaTtopusbie 3ansatus (Jlab) 0,45 12
CamocrositesbHasi padora (CP) 1,55 41,85
Buj koHTpoJIs: 3a4eT / IK3aMeH 3ayer
4.2 3aounas popma
Bl yaeGHOR paboTs! B 3auerHbIX B akagem.
eIMHULIAX qacax
O01mas Tpy10eMKOCTh JUCHUILIHHBI 10 Y4€0HOMY IJIAHY 2,0 72
KonraktHas pa6ora (KP): 0,11 4.2
Jlabopatopusbie 3austust (J1ab) 0,11 4
CamocrositesibHas padora (CP) 1,78 64
Bupa xonTpoJsi: 3a4er / 3k3aMeH 011 3ader
’ 3.8)
Bunsl yueOHol paboThl B 3auerHbIX B actponom.
SIMHATIAX Jacax
O0mas TpPyA0EMKOCTh JMCIHHILIHHBI 10 Y4e0OHOMY IIAHY 2,0 54
KonraktHas padora (KP): 0,11 3,15
JlaGopatopusle 3ansatust (JIab) 0,11 3
CamocrositesibHas padora (CP) 1,78 48
Bua xouTpoas: 3auet / IK3amMeH 011 3ayer
' (2,85)
AHHOTanus padoveil NPOrpaMmbl IUCHUIIITHHBI
«Audpopmanuonnnbie Texuoaoruu B xumun» (51.B.J[B.09.02)
1 Heab0 JUCHUIUIMHBI  SBISETCS  MOATOTOBKA  CTYICHTOB obnactu

MH(OPMALIMOHHOTO COIMPOBOXIECHUS HAyYHOW JeATENbHOCTH B OOJACTH CHEIHAIbHOTO

MOUCKAa XHMHUYECKOH HUH(OpMaLuHy,
XUMHUUYECKON MHPOPMAIUH B PA3TUYHBIX HCTOUHUKAX.

IMIPUBUTHC HABBIKOB

CaMOCTOATCIIbHOI'O  ITOMCKa

2 B pe3yabTrare H3y4YeHUs] IUCHMILUIMHBI 00y4yaloluiici 10 mporpamme

OakajiaBpUaTa J0JIKEH:

Obnaoams cnenyromumu obmenpodeccunonansubiMu (OIIK) u mpodeccrnonanbHBIMU

(ITK) xommneTeHIUsAMHU:

- CIOCOOHOCTBIO ~ pelarb  CTaHAApPTHbIE  33Ja4d  NPO(ecCHOHATBHOM
NEeSTeIbHOCTH Ha OCHOBE MH(POPMAIMOHHON M  OubOmuorpaduueckoil KyJabTyphl C
NpUMEHeHHEeM HH()OPMAIIMOHHOKOMMYHHUKAIIMOHHBIX TEXHOJIOTUH M C YY4ETOM OCHOBHBIX
TpeboBanuii nudopMarronHoi 6e3onacuoctu (OITK-1);

- CIIOCOOHOCTBIO  HCIIOJIb30BaTh COBPEMEHHBIE HMH(OPMAIMOHHBIE TEXHOJOTHH,
MIPOBOJIUTH 00Pa0OTKy MH(POPMAIIMK C UCIOJIB30BAaHUEM MPHUKJIAAHBIX MPOTpaMM U 0a3 JaHHBIX
JUIS pacdera TEXHOJIOTWYECKHX MapaMeTpoB OOOPYAOBAaHHS W MOHUTOPHUHIA HMPUPOAHBIX Cpe



(IIK-3)

3nams.

- OCHOBHBIC  COCTABJISIIOIIME HH(POPMAIIMOHHOTO  OOECTeueHus: Ipoiecca
COIPOBOKACHMSI HAYYHOH EATENbHOCTH, IIOHATHS U TEPMUHBL;

- OCHOBHBIC OTCUECTBEHHBIE U 3apyOE)KHBIE MCTOUYHUKU MPOPUILHOU
UH(pOpMaLIUU 10 XUMUH;

-00111e MPUHLIMIIBI TOTY4YeHuUs, 00pabOTKH U aHaM3a HAyYHOU MH(pOpMalnHy,

Ymemn:

- BBIACIATh KOHKPETHbIE WH(GOPMAIMOHHBIE TEXHOJIOTUH, HEOOXOIUMBIE IS
MH(POPMALIMOHHOTO0 00eCIeUeH s pa3IMUHbIX HayYHbIX TOTPeOHOCTE;

- HaXOJIUTh MPO(UIbHYI0 HH()OPMAIMIO B Pa3IMYHBIX OTCUECTBEHHBIX M 3apyOeKHBIX
MH(POPMALIMOHHBIX MacCUBax;

- 00pabaThIBaTh U aHATM3UPOBATH JaHHBIC C LENBIO BBISBICHUS PEIEBAaHTHON MH(pOpMa-
1Y,

Bnaoemu:

- 3HaHUSIMM O COBPEMEHHBIX aBTOMAaTH3MPOBAHHBIX MH(MOPMALMOHHO-TIOMCKOBBIX
cucremMax (AUIIC) B oOnacTu XMMHUM U CMEXHBIX OTpaciieid, WX BO3MOXKHOCTSX, CIIOCOOax
B3aMMOJEICTBUS C HUMU;

- MPAaKTUYECKIMH HaBBIKAMU MH()OPMAITMOHHOTO TIOMCKA C MOMOIIBIO TEXHOJIOTHMA
TEJIEKOMMYHHUKALMOHHOIO A0CTyNa U HTepHeT-TeXHOI0TNI;

-OCHOBHBIMH ITOJXO0JJaMU Il AaHAJIN3A OJy4YECHHBIX JTaHHBIX.

3 Kparkoe conep:kaHue JMCHUTINHBI

BBenenne. OcHOBHblE NOHSTHS W TEPMUHBL. [OoCyaapcTBEHHass cuUCTEMa HAY4HO-
TeXHH4ecKkoil nHpopmanuu. Paccesnue u crapenue nadopmarnun. Crneunduka nHGopMauu 1mno
XUMHUHM U XUMHUYECKOW TexHosoruu. IlepBuunas m BropuuHas uHdopmanus. PopMbl CBEpPTHI-
BaHUs uHpopmauuu. bubnuorpaduueckoe onucanue. Ipumepsr 6ubmuorpaduyeckoro onuca-
HUS pa3nuyHblx BUJOB mnepBouctouHukoB. 'OCT 7.1 - 2003 «bubnuorpaduueckas 3amuch.
bubnuorpapuyeckoe onucanue». OcnoBHble opransl 'CHTU. Pacnpenenenue noTokoB Hayu-
Holt mHopmanuu cpeau opraHoB 'CHTU. XapakrepucTrka U Ha3HAY€HHE OCHOBHBIX BHJIOB
u3naHuid. M3naHus OTEYeCTBEHHBIX M 3apyOeKHBIX HMH(POPMALMOHHBIX OpraHoB. OCHOBHbBIE
CIIPaBOYHBIC U3/IaHUS.

[Touck wuHOpMaUM ¢ MOMOIIBIO pedepaTUBHBIX KypHanoB. VcTopus mNosBICHUS
pedepaTuBHBIX JKYpHAJIOB U UCIIOJIB30BAaHME UX JJIS MOMCKAa XMMHUYECKON mHpopMmaiuu. Pede-
paTtuBHBINA KypHan «Xumus». CTpykTypa, pyOpuKanus, cucreMa ykasarenedl. Pasnuunble ain-
ropuTMBbI TIoucka ¢ ucnoiabzoBanueM PXKX. IIpumeps! noncka xumudeckoil nH(pOpMaLuu ¢ uc-
nosib3oBanneM ABtopckoro, [Ipeamernoro, @opmynsHoro u IlarenTHoro ykasareneil. CpaBHe-
aue PXKX u PIK «Chemical Abstracts» (CIA).

[Touck undopmanuu B b/ AUIIC. ABTomMaTu3npoBaHHble HHPOPMALMOHHO-TIOMCKOBbIE
cuctembl. OcoOEHHOCTH OO0pabOTKM M TMOHCKAa XUMHUYECKOW HH(GOpMaluu B JAUAJIOTOBBIX
cucremax. llouckoBele cHucTeMbl 1O XMMHHM B  TOJUTEMAaTHUECKHX  CIyx0ax u
CHEHaIN3UPOBAaHHbIE TOMCKOBBIE CHCTEMBI. AJTOpUTM HH(OPMALMOHHOIO TMoucka. Bwidop
JEKCUYECKUX  E€IUHUIL[, MWCIOJIb30BaHUE JIOTUYECKUX U  IO3ULUOHHBIX  OIEPATOPOB.
WHupopManinoHHO-TOMCKOBBIN S3bIK. JIOTHKa U cTpaTerus moucka.

AMUIIC Beepoccuiickoro HHCTUTYTa Hay4HOH U TexHudeckoil nadopmaru (BUHUTH).

OcHoBHbIE NPOAYKTHI W yciyrH, npenoctaBisemble BUHUTU B obnactu Hayku u
TexHuku. baszel ganHeix BUHUWTU. Ilpeamernoe conepkaHune u HanoaHeHue. CTpyKTypa
nokymentoB B bJ[ BUHUTU. MudopmarnmonHo-nouckoBbiil s3bik. IlonckoBasi crpaterus.
Ocob6ennoctu moucka wuHpopmanuu B bJ[ BUHUTU. Ananu3 pe3yiabTaToB MOUCKA TIO
peneBaHTHOCTU. [IpuMepbl ocyliecTBIEHUS IMOMCKAa HMH(OpPMaUK IO pa3lIU4YHBIM BHIAM
nouckoBbIxX 3anpocoB B b/l BUHUTU. OtedyecTBeHHbIE U 3apyOeKHbIE HCTOYHUKHA HHPOPMALIUU
[0 XUMHMH U CMEXHBbIM obOsacTsaM. O030p CyHIECTBYIOIIMX HH()POPMALMOHHBIX HMCTOYHUKOB B
001acTH XMMHUYECKOH MH(OpPMAIMM M CMEXHBIX HayK. IleuyaTHbIE M 3JEKTPOHHBIE MCTOUYHUKHU



uHpopmanuu. Pacumpenre nHGOPMAIIMOHHOTO MPOCTPAHCTBA 32 CUET CO3JAHHSI 3JEKTPOHHBIX
BEPCUM JKYPHAJIOB M OTKPBITOTO JOCTYNA K 3JIEKTPOHHBIM INEPUOJUYECKMM U CIPABOYHBIM
u3ganuaM. OrpaHuyeHHuss CBOOOJHOTO M aBTOPU30BAHHOTO AOCTyHa. OTKPBIThIE MOMCKOBBIC

cucreMbl pepeparuBHO HHPOP-

marmu (Scirus, PubMed u ap.). AUTIC Scopus (Elsevier). Oco6eHHOCTH, OpraHU3aIHsI
1 BO3MOXHOCTM Toucka. [louckoBast crparerus. AHaiu3 pe3ysbTaroB mnoucka. lIpumepst
OCYILIECTBIJICHUS TIOMCKAa MH(POPMALIMU IO PA3IMYHBIM BHJIaM MOUCKOBBIX 3aIPOCOB. AHAIIN3
HUTUPOBAHUS HAYYHBIX MyOJTUKALIUH.

Wcrounnku  mareHtHoi  mHpopmamumu.  [laTeHTHas ~ JOKyMEHTamus  Kak
nH(pOpMalMOHHBINA MaccuB. OCHOBHBIE MOHSATHUS U ONpeAENeHUsI B 00JIaCTH MAaTEHTOBEACHUS.
OO6wexThl n300perenuii. MexxayHnaponnas nareHtHas kinaccudukanus (MIIK). Ocobennoctu
nateHTHoro mnoucka. OreudecTBeHHble W 3apybOexkHbie AUIIC mnateHTHON wuWHDOpPMAITUH.
XapakTepucThKa, OpraHu3alMs, BO3MOXKHOCTH mnoucka. bJ[ denepanbHOro HMHCTUTYTA
npombinuieHHOM coocTBeHHOCTH (DUIIC). BJI AMepHKaHCKOTO IMAaTEeHTHOTO BEJIOMCTBA
United States Patent and Trademark Office (USPTO). B/l EBpomeiickoro mnaTeHTHOTO
BegomcrBa ESPACENET. CoctaB u Bo3MmoxHOCTH joctyna. CTpyKTypa HaT€HTHOIO
nokymeHnta B BJI. CocraBieHue pas3iMuHBIX BapUaHTOB IIOMCKOBBIX 3ampocoB. [Ipumepsl
MPOBEJCHUS TOMCKa. AHamu3 pe3ynbTaToB moucka. [lowck umHbOpManuu B 3IEKTPOHHBIX
xypHanax. H(popMaMoOHHbIE TOPTAJIBl M CAWTHI JIEKTPOHHBIX U3IAHUN: CAalT AIIEKTPOHHBIX
KYpHAJIOB AMEPHUKaHCKOrO XHMMHUYECKoro obimectBa, mopran Informaworld usnarenscrsa
TAYLOR&FRANCIS, wundopmammonnsiii mopran SCIENCE DIRECT wu3natenscTBa
ELSEVIER, mnopranet wusnarensctB SPRINGER, WILLEY&SONS, caiitel apyrux
u3garenbcTB. O0mue ocoOeHHOCTH TpeAcTaBieHus nHpopmanun. KpaTkas xapakTepucTuka
pecypcoB. OCOOCHHOCTH MPOCMOTpa MOJHBIX TeKCTOB crareil B html- u pdf-popmarax.
JlononuurensHble QYyHKIUH.

Nudopmannonnsie pecypebl cetu Internet. lMcmonb3oBaHuEe MOMCKOBBIX CHUCTEM
Internet s moucka xumuueckod uHpopMmanuu. Ilone3sHele pecypchl  XMMHUYECKOM
uadopmaimu, JocTynHble uepe3 cerh Internet. ITlomckoBas cucrema  SCirus -
CrielMaIu3upOBaHHAas TIOUCKOBasi cuctema Internet, coxepxamias HaydHyro HHGOpPMAIIHIO,
COOpaHHYIO M3 pa3jMyYHBIX PECYpCOB CETHU. AHAJM3 JOKYMEHTOB, HailIeHHBIX B pe3yibTare
noucka. Bo3MOXHOCTH UX HCIOJIb30BaHUS.

4 O0beM yueOHOi T CUMIJIMHBI

4.1 Ounas dopma

o B 3aueTHBIX B akagem.
Bunel yue6HoI paboTh
eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 2,0 72
KonraktHas pa6ora (KP): 0,45 16,2
Jlabopartopusbie 3ausTus (J1ab) 0,45 16
CamocrositeanHas pa6ora (CP) 1,55 55,8
Buj koHTpoJs: 3a4eT / IK3aMeH 3ayer
Bunet yueGHoI paboTh B 3auetHbIX B actponowm.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IUIAHY 2,0 %4
KonrakTHas padora (KP): 0,45 12,15
JlaGopaTtopurie 3anstus (J1ab) 0,45 12
CamocrtositeabHas padora (CP) 1,55 41,85
Bua koHTpOJIA: 3a4eT / IK3aMeH 3ayerT

4.2 3aounas popma




N B 3aueTHbBIX B akagem.
Bunsl yueOHoI paboThI
eAMHUIIAX gacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 2,0 72
KonraktHas pa6ora (KP): 0,11 4.2
Jlabopatopusie 3austust (J1ao) 0,11 4
CamocrositesibHas padora (CP) 1,78 64
Bua koHTpOJIA: 3aUeT / IK3aMeH 3auer
0,11
(3.8)
Bupl yue6HOM paboTh B 3auerHbIx B acTponom.
SIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 2,0 54
Konrakthas pa6ora (KP): 0,11 3,15
JlaGopaTtopHsbie 3anatus (J1ab) 0,11 3
CamocrositesbHas padora (CP) 1,78 48
Buna xoHTpoJIsi: 3a4eT / IK3aMeH 011 3a4yeT
' (2,85)

AHHOTanuA padoyeil MPOrpaMMbl AHCUUIIMHBI

«OCHOBBI MPOEKTHPOBAHMS U IKOJ0oruueckas ykcneprusa » (b1.B.JIB.10.01)

1 eab AMCUHMIVIMHBI - TpUOOpeTeHHe OOydYaroIMMUCS YIrIyOJNEHHBIX 3HAHUN U
KOMIIETEHIIH, MOJydeHHEe W 3aKpeIuIeHne MpoecCHOHAIbHBIX YMEHHI M HABBIKOB B 00JacTh
IPOBEIEHUST HKOJOTMYECKOW SKCIEPTU3bl IPOEKTOB CTPOMUTENbCTBA C HCIOJIb30BAHUEM
CHEeHATBHBIX METO/IOB OLICHKH U aHAJIN3a MPOCKTHBIX MaTEPHUAJIOB.

2 B pe3yabTare M3y4yeHus AMCUHUILIMHBI 00y4alOIUiicsl MO mMporpamme dakasas-
pHAaTa q0JIKeH:

Obnadams cnepyromiuMu npodeccuonanbHbIMU kKomnereHusMu (11K):

- CIIOCOOHOCTBIO YYacTBOBATH B COBEPIICHCTBOBAHMH TEXHOJIOTMYECKHX IMPOIECCOB C
MO3ULIMI SHEPTO - U pecypcocOepekeH s, MUHUMHU3AIUN BO3AECUCTBUS HA OKPY)KAIOLIYIO CPEIy
(TK-2);

- CIOCOOHOCTBIO  HWCIOJB30BaTh  HOPMAaTHUBHBIE  JOKYMEHTHI IO  KadecTBY,
CTaHIapTU3aIMH U cepTuduKanuy npoaykToB u uzaenuii (ITK-4);

- TOTOBHOCTBIO M3Yy4YaTh HAYYHO-TEXHHUYECKYI0O MH(OpMAINIO, aHATH3UPOBATH OTEUYECT-
BCHHBII U 3apyOeKHBIH OIBIT 0 TeMatuke ucciepoanuii (ITK-13).

3uams.

- o0mwuii MopsIOK MPOBEACHUS YKOJOTMYECKON IKCIIEPTHU3BI IPOEKTOB CTPOUTENHCTBA,

- OCHOBHBIE METOJBI SKOJIOTHIECKON IKCIIEPTHU3HI IPOCKTOB CTPOUTEIHCTBA;

- OCHOBBI PAaCYETOB 3arpsA3HEHUS MPU3EMHOTO CJI0Sl aTMOC(EPHOTO BO3yXa M BOJHBIX
00BEKTOB UISI OJIMHOYHBIX MCTOYHUKOB M TPYII B3aWMOJIEHCTBYIOIINX HCTOYHHUKOB BHIOPOCOB
(cOpOCOB ) 3arpsI3HSAIONINX BEIECTB.

Ymemo:

- aHaJIM3MPOBATh NPOEKTHBIC JaHHbIE MO MCTOYHHKAM BBIOPOCOB (COpPOCOB) 3arpss-
HSIOIIMX BEIIECTB; BBIICIATH MPHOPUTETHBIC JUTSI SKCIIEPTHU3BI 3arPs3HSIONINE BEIIECTBA U HC-
TOYHHUKH UX BBIOPOCOB (COPOCOB );

- TIPOBOAMTH OIEHKY MPABMJILHOCTH MPOESKTHBIX PEIICHUI 10 HOpMaTHBaM TpeaeIbHO
JIOITYCTUMBIX BBIOPOCOB (COPOCOB) 3arps3HSIOIIMX BEIIECTB;

- TPOBOAMTH OIEHKY NMPaBUIBHOCTH MPOCKTHBIX PEHICHWH 10 pa3MepaM CaHUTapHO-
3aLIUTHBIX 30H U 30H BIMAHUS IPOCKTUPYEMBIX OOBEKTOB.

Braoemy:

- METOJIaMH CPaBHEHUS BapUAHTOB IPOCKTHBIX PEIICHUH;

- HaBBIKAMM COCTABJICHMS M aHAJIN3a MPUHLUUIHAIBHBIX TEXHOJIOTHYECKUX OJOK-CXeM
U IPUHIUITHAIBHBIX alMapaTypPHbBIX CXEM MPOCKTUPYEMBIX MTPOIIECCOB;




- HaBbIKaMM COCTAaBJICHUS SKCIICPTHBIX 3aKITIIOYSHUM TI0 pe3yibTaTaM 9KOJIOTHYSCKOM

9KCIIEPTHU3BI MPOEKTHBIX PELICHUM.
3 Kpatkoe conep:kaHue TUCHUILINHBI:

OCHOBBI pacyeToOB 3arpsA3HEHHUS] MPU3EMHOTO CJIOS aTMOC(EpPHOTO BO31yXa M BOIHBIX
00BEKTOB I H30JUPOBAHHBIX UCTOYHUKOB U TPYIIN B3aWUMOACHCTBYIOIINX HCTOYHUKOB BBIOPO-
COB M COPOCOB 3arps3HSIONIMX BEIIESCTB; METObI aHAIN3a MPABUJILHOCTH MPOCKTHBIX PEIICHUN
no HopmatuBam [IJIB (HAC) nisi mprOpUTETHBIX 3arps3HSIONIMX BEIIECTB M MCTOYHUKOB HUX
BBIOPOCOB (COPOCOB ), pEIICHUH 10 pa3MepaM CAaHHTAPHO-3AIIUTHBIX 30H U 30H BIUSHUS MPOEK-
TUPYEMBIX OOBEKTOB; KOJIWYCCTBEHHBI METOJbI CPABHCHHSI BAPUAHTOB IMPOCKTHBIX PEIICHU;
METO/IbI COCTaBJICHUS MPUHIIMIUAIBHBIX TEXHOJOTHYECKUX M alllapaTypPHbIX TEXHOJOTMYECKHUX
CXEM IO NMPOEKTHBIM JIaHHBIM U UX WCIOJb30BaHUS [PU TPOBEACHUH IKOJOTUUYECKON IKCIEPTH -

3bI IPOEKTOB CTPOUTEIIHCTBA.
4 O0beM yueOHOI 1M CHUIITHHBI
4.1 Ouynas ¢opma

. B 3auerHbIx B akanem.
Bunel yue6HoI paboThl
eIIMHUIIAX qacax
O01mas Tpy10€eMKOCTh JUCHUILIHHBI 10 Y4€0HOMY IJIAHY 4,0 144
KonraktHas pa6ora (KP): 1,33 48,2
Jlexruu (JIek) 0,89 32
[Tpaktuueckue 3anstus (I13) 0,44 16
CamocrositesnHas pa6ora (CP) 2,67 95,8
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4er ¢
OLICHKOM

Bunsl yueOHol paboThl

B 3aueTHBIX

B actponom.

SIMHUTIAX Jacax
O0mas TpPyA0EMKOCTh JMCIHHILIHHBI 10 Y4e0OHOMY IIAHY 4,0 108
KonTaktHas padora (KP): 1,33 36,15
Jlexmm (Jlek) 0,89 24
ITpakTnueckue 3anstus (I113) 0,44 12
CamocrositesibHas padora (CP) 2,67 71,85
Buja kouTpoJisi: 3a4eT / IK3aMeH 3a4eT ¢
OLICHKOM
4.2 3aounas popma
Buist yueGHOR paboTs: B 3ageTHBIX B akanem.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IIAHY 4,0 144
KonraktHas pa6ora (KP): 0,33 12,2
Jlexruu (JIek) 0,22 8
[Ipaktuueckue 3anstus (I113) 0,11 4
CamocrositeanHas pa6ora (CP) 3,56 128
Buja koHTpoJisi: 3a4eT / IK3aMeH 011 3a4eT ¢

onenkoii (3,8)

B 3aueTHBIX

B actponom.

Bunpr yue6HOM paboTh JE— qacax
O6mas TpyA0eMKOCTh TUCIHIIJIMHBI 10 Y4e0HOMY IJIaHy 4,0 108
KonraktHas pa6ora (KP): 0,33 9,15
Jlexumm (Jlek) 0,22 6




[Tpaxtuueckue 3ausatus (I13) 0,11 3
CamocrositebHas padora (CP) 3,56 96
Bua koHTpOJIA: 3aUeT / IK3aMeH 3a4eT ¢
0,11 OLIEHKOM
(2,85)

AHHOTaIUs padoyeid IPorpaMMpl JUCUUIIJINHbBI
«Ouenka Bo3aeiicTBuA Ha okpy:kawmyio cpeny» (51.B.J1B.10.02)

1 egp AMCUMIUIMHBI — TPHOOpPETCHHE OOYYArONIUMHUCSA 3HAHUKW W KOMIICTCHIUH,
NOJy4eHHE M 3aKpeIuieHHe Mpo(ecCHOHANbHBIX YMEHUH M HaBBIKOB B 0O0JACTH OLEHKU
BO3/ICIICTBUSL HAa OKPYXKAIOIIYIO Cpely, MO3BOJSIONIMX IPETeHI0BaTh Ha paboyue Mmecrta B
paccMmatpuBaemoii chepe mpodecCHOHATBHBIN ASSITEILHOCTH.

2 B pe3yabrare u3yYeHHs JMCHUIUIMHBI O0yYalIIMHic 1O TMporpamMmme
0akajiaBpuaTa J10JI/KeH:

Obnaoams crneayomumMu npodeccuoHanbHbIMU KomnereHuusamu [1K):

- CIOCOOHOCTh y4acTBOBAaTh B COBEPIIEHCTBOBAHUM TEXHOJIOIMYECKHUX MPOLIECCOB C IO-
3ULIUNA DHEPIrO - M pecypcocOepexeHusl, MUHUMU3AIUA BO3JEHCTBUS HA OKPYXAIOIIYI0 Cpeny
(IIK-2);

- CIOCOOHOCTH MCIOJIh30BaTh HOPMATHUBHBIE TOKYMEHTHI 110 Ka4eCTBY, CTaHAApTU3ALUN
U ceprudukanuu npoaykros u m3aenuit ([1K-4);

- TOTOBHOCTh H3Yy4aTh HAyYHO-TEXHUYECKYI0 HH(OpMalNIO, aHaIU3UPOBATh OTEUYECT-
BCHHBII ¥ 3apyOeXKHBII OIBIT 10 TeMaTuke uccinenopanuii (ITK-13).

3nameo:

— OCHOBHbIE TpeOOBaHUS HOPMATUBHBIX JOKYMEHTOB, PErYJIMPYIOLIMX IPOBEICHUE
OBOC B Poccuiickoit ®enepanuu;

— npunuunsel OBOC;

— o6yt mpouenypynpoenenus OBOC, Bkioyas OpraHu3anuio OOIIECTBEHHBIX
CIyILIAHUM.

Ymemns:

— oOueHMBaTh (POHOBOE COCTOSIHUE OKpPY)KAIoLIeH cpelapl M 3/10pOBbsl HAcelleHUs B
paiioHe pa3MmelleHns 00beKTa HaMeuaeMoil MPOU3BOICTBEHHOM 1€ATENbHOCTH;

— OLICHMBATh BEJIMYMHY, WHTEHCUBHOCTb U IPOJOJIKUTEIBHOCTHIIOTEHIIMAIBHOTO
BO3/JEICTBUS HAMEUAEMOU JEATEIIBHOCTH Ha OKPYKAIOILYIO CPENly U 310pOBbE HACEJICHUS;

— CpaBHMBaTb M OIICHMBAaTh QJIbTEPHATHBHBIC BAapUAHThl Pa3MELIEHUS IJIOLIAJAKI
CTPOUTENIbCTBA U TEXHOJIOTHYECKUX PEIICHUHN, BKIIOYasIPUPOI00XPaHHbBIE MEPOIIPHUSTHS;

— paspabatbIBaTh nporpammsl nposeaeruss OBOC.

Bnaoems:

— cucteMoi MpogeCCHOHAIBHBIX MOHSATUN W JIOTUYECKUX OOOCHOBAHHM NESITEIBHOCTH
BOOJIACTH OLIEHKU BO3JeCTBUS Ha oKpyxkaromyto cpeny (OBOC);

— OCHOBaMH OpPraHM3allMM MOHUTOPUHIA BO3JIEHCTBUS HAMEYAEMOM POU3BOACTBEHHOMN
JESATEIBHOCTH Ha OKPYKAIOILYIO CPENly U 3/I0POBbE HACEJICHUS;

— MeToJaMH IOATOTOBKH U TPOBENEHHUs OOIIECTBEHHBIX CIYyIIAHUN [0 MaTepuagam
OBOC, Bxirouast ohopMiIeHHE TPOTOKOJIOB OOIIIECTBEHHBIX CITYIIAHUH.

3 Kparkoe conepkaHue TUCHUTLINHBI:

JlucuymiinHa BKIIIOYAET: UCTOPUIO BOZHUKHOBEHHUS U PAa3BUTHUS OLIEHKHM BO3JCHCTBUS Ha
OKpyKarIIyto cpeay (environmental impact assessment, EIA)3a pyoexxom u B PD; cucremy
OCHOBHBIX MOHSTHM B paccMmaTpuBaeMoil obOmactu; npuHuunsl OBOC kak HHCTpyMeHTa
dbopMUPOBaHUS pENICHWH Ha paHHUX »JTanaxXx MPOCKTHPOBAHMS OOBEKTOB XO3SHCTBEHHOM
NESTENIbHOCTH C Y4YacTHEM BCEX 3aMHTEPECOBAHHBIX CTOPOH; MPEUMYILECTBA U BBITOJBI,
cBsizanHble ¢ mposeaeHrneM OBOC; mpobGiembl M OTpULIATENbHBIE MPUMEPHl UTHOPUPOBAHUS
OBOC; ocnoBuble yyacTHUKM OBOC, uX mOJTHOMOYHS U OTBETCTBEHHOCTH: 3aKa34HMK OILICHKH,
UCTIOJIHUTENb Pa0OT, OOLIECTBEHHOCTh PErvoHa pa3MelIeHHs OOBEKTa OICHKH; IpoLeaypa




OBOC: ocHOBHBIE 3Tambl, BUABl paldOT, pa3pabaTbiBacMas JOKYMEHTAlWs; IOATOTOBKA M
MPOBEICHUE OOIIECTBEHHBIX ciymanuii nmo marepuaiam OBOC, odopmiieHHe MPOTOKOJIOB
OOIIECTBEHHBIX CIyIIAaHW; pa3paboTka mporpamMmsel mposeaeHusi OBOC; ouenka ¢GoHOBOTO
COCTOSIHUSL OKpY’)Karolled cpeibl M 370pOBbSl HAaceleHHUs B palioHe pa3MelIeHHs OObeKTa
HaME4aeMOil J1eATENbHOCTH; CPaBHEHHE U OLIEHKA albTEPHATHUBHBIX BapHUaHTOB pa3MELICHUS

IIomaiakKu CTPOUTCIIBCTBA W  TCXHOJOIHYCCKHX pe[HeHHfI, BKJIIO4Yas  PCIICHUA 10
MNpUPOAOOXPAHHBIM  MCPOIIPHUATUAM; MCTOABI OLCHKH  BCIHMYMHBI, HHTCHCHBHOCTHU H
IMPOAOIKUTCIIBHOCTHU INOTCHIHAJIBHOI'O BOSHeﬁCTBHH HaMedJaeMOH JACATCIIbHOCTH Ha

OKPYXXAIOIlYI0 Cpely M 3/I0pOBbE HACEJICHUs; OpraHu3alus MOHUTOPUHIA BO3ICHCTBUS

HaMedJaeMOl  XO3SHMCTBEHHON  JIEATENLHOCTH  Ha
HaceleHus;noaroroska oruaera mo OBOC.

4 O0beM yuyeOHOH THCHMIIINHBI

4.1 Ounas dopma

OKPYKAIOIIYIO

cpeny

H  3I0pPOBLC

o B 3aueTHBIX B akanem.
Bunet yueGHoiI paboTh
CIMHULIAX qacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 4,0 144
KonraktHas padora (KP): 1,33 48,2
Jlexmm (Jlek) 0,89 32
ITpakTnueckue 3anstus (I113) 0,44 16
CamocrositesbHasi padora (CP) 2,67 95,8
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4er ¢
OLICHKOM
o B 3auerHbIX B actponom.
Bunel yue6HoI paboTh
€IMHULIAX qgacax
O01as TpyA10eMKOCTh JHCHUILIHHBI 10 Y4€0HOMY IJIAHY 4,0 108
KonrakTHas padora (KP): 1,33 36,15
Jlexruu (JIek) 0,89 24
[Tpaktnueckue 3anstus (I13) 0,44 12
CamocrositenbHas padora (CP) 2,67 71,85
Bua xoutpoJisi: 3auer / 3k3amMeH 3a4er €
OLICHKOH
4.2 3aounas ¢popma
o B 3aueTHBIX B akagem.
Bunel yue6HoI paboTh
CIMHUTIAX Jacax
O01as TPyA10eMKOCTh IUCHUILIHHBI 110 Y4e0HOMY TUIaHy 4,0 144
KonrakTHas padora (KP): 0,33 12,2
Jlexmm (Jlek) 0,22 8
[TpakTnueckue 3anstus (I13) 0,11 4
CamocrositesbHas padora (CP) 3,56 128
Bua xouTpoJisi: 3auer / 3k3amMeH 011 3a4er €
' ouenkoii (3,8)
. B 3auerHbIx B actponom.
Bupl yue6HOM paboThI
eIMHULIAX Jacax
O01mas Tpy10eMKOCTh IMCHUILIHHBI 10 Y4€0HOMY IIAHY 4,0 108
KonraktHas pa6ora (KP): 0,33 9,15
Jlexumm (Jlek) 0,22 6




[Tpaxtuueckue 3ausatus (I13) 0,11 3
CamocrositebHas padora (CP) 3,56 96
Bua koHTpOJIA: 3aUeT / IK3aMeH 3a4eT ¢
0,11 OLIEHKOM
(2,85)

AHHOTanuA padoyeil MpOrpaMmbl AHCUUIIMHBI

«MeToabl XHMHYECKOT0 MOHUTOPUHTA OKpYyxkatwmei cpeast (b1.B./[B.11.01)

1 Ieab AMCHMIIMHBI - MOJIYYE€HUE CTYACHTAMH HPAKTUYECKHX HABBIKOB B 00JAaCTH
XUMHUYECKHX METOJI0OB MOHUTOPUHIA OKPYKAIOIIEH CPEJIbI.

2 B pe3yabTaTre uU3y4YeHHs] MCUMILUIMHBI oOyyawiuiics N0 mnporpamMme
O0akajiaBpuaTa J0JI/KeH:

Obnadams crnenyronumu npodeccuonanbupiMu (I1K) koMmereHmusamu:

- CIOCOOHOCTh  MCITOJIB30BaTh COBPEMEHHBIE HMH()OPMAIMOHHBIE TEXHOJIOTHH,
IPOBOIUTH 00pabOTKY MH(OPMALMK C UCHOIb30BAHUEM MPHUKJIAAHBIX MPOrpaMM U 0a3 JTaHHBIX
JUIsL pacueTa TEXHOJIOTMYECKUX MapaMeTpoB OOOPYIOBAHMS U MOHMUTOPUHIA MPUPOAHBIX CPENl
(TIK-3);

- CTIIOCOOHOCTH MPUMEHSATH COBPEMEHHBIE METOBI HCCIIEIOBAHNS TEXHOIOTHUECKUX
IIPOLIECCOB M IPUPOAHBIX CpEN, HCIOJIb30BaTh KOMIIBIOTEPHBIE CPEACTBA B HAY4HO-
uccienoBareiabekoil padore (I1K-14).

3namo:

- OCHOBHBI€ [TapaMETPhl OLICHKU Ka4eCTBA OKPYXKAIOLIEH Cpeibl;

- 9KCIIEPUMEHTAIbHBIE METO/IbI OLICHKH Ka4eCTBa OKPYKaIOLEN Cpellbl, OCBOCHHBIE
B IIPOLIECCE 3aHATU;

- TEOPETUYECKHE OCHOBBI METOJOB OLIEHKH KAUECTBA OKPY’KAOLIEN CPEbl;

- OCHOBHBIE HOPMAaTUBHbIE TOKYMEHTHI 110 KaYECTBY OKPYKArOIIEH CpeIbl.

Ymemn:

- OpPraHMU30BaTh U OCYIIECTBUTH IKCIIEPUMEHT;

- MIOJIYYUTh PACUETHBIE ITAPAMETPBI 110 HIKCIIEPUMEHTAIbHBIM JaHHBIM;

- MIPOBECTU CPAaBHUTEIBbHBINA aHAIU3 IMOJYYEHHBIX JAHHBIX C HOPMATUBHBIMHU MU
JPYTHMMH JIUTEPATYPHBIMH JaHHBIMHU.

- C/I€TIaTh BBIBOJ O COCTOSIHMM KaueCTBa OKPY)KAIOIIEH CPEJIbI.

Braoemy:

- HaBbIKAMHU 3KCIEpUMEHTAIIbHON paboThl M MeETOJaMU pacyeTra IapaMeTpoB
KaueCcTBa OKPY’KaOLIEH CPEbl.

3 Kpatkoe conep:kaHue TUCHUTIMHBI:

Oyenka xauecmea ammocgheprnoco 6o30yxa. llpaBuna nmpob6oorbopa 1 olleHKa KayecTBa
aTMoc(epHOro BO3[yXa. ONpENENeHHUE 3arpy:KeHHOCTH YIUI[ I. MOCKBBI aBTOTPAHCIOPTOM
(TIepeKkpecTKH yauIl 3a7aioTcs npenoaasareneM). OleHKa YpOBHS 3arps3HEHUs aTMOC(HEpHOTro
BO3/yXa OTpaOOTaHHBIMU ra3aMy aBTOTPAHCIIOPTA HAa Y4acTKe MarucTpajibHOl ymuisl. Pacuer
N3A.

Oyenka xauecmea 600bl NO OCHOBHbIM 2UOpOXUMUYecKuUM nokaszamensm. OnpeneneHue
aktuBHOHU peakuuu (pH), 6uxpomatnoit okucisemoctu (XIIK), conepxanus pacTBOpEHHOIO KU-
CJIOpOJia, B3BEIICHHBIX BEIECTB, CYXOr0 OCTaTKa, OOIIEro Keie3a, MapraHiia, XJIOpUIoB, CyJb-
¢aros, Hutparos. Pacuer 13B.

Oyenka cocmosnus nougenHo2o nokposa. OTOOp 1poO TOYBBI, KBapTOBAHUE,
NOJAroTOBKA K aHanu3y. Onpexnenenue pH BOAHOIM M CONEBOI BBITSKEK, OOMEHHBIX KaJbLUS U
MarHusi, HUTPATOB, OPraHUYECKUX COeAMHEHUll (rymyca). duTo-TecT Kak OIUH M3 METOJOB
OHMOJIOTUYECKOTO.

4 O0bem yueOHOM TUCUUIITIMHBI

4.1 Ounas ¢opma




. B 3aueTHBIX B akagem.
Bunsl yueOHoI paboThI
eIMHULAX yacax
Oo0mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
KonraktHas pa6ora (KP): 1,33 48,2
Jlabopatopusbie 3ausTus (J1ao) 1,33 48
CamocrositesibHas padora (CP) 1,67 59,8
Bua KoHTpOJIA: 3a4eT / IK3aMeH 3ayer

B 3aueTHEBIX

B acTponom.

Byl yueOHOM paboTh R qacax
O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTaktHas padora (KP): 1,33 36,15
Jlaboparopusbie 3austus (J1a0) 1,33 36
CamocrositesbHasi padora (CP) 1,67 44,85
Buj koHTpoJIs: 3a4eT / IK3aMeH 3a4er
4.2 3aounas popma
Buuist yueOHOR PaboTE! B 3aueTHbIxX B akanem.
€IMHULIAX qacax
O0mas TpPyA0EMKOCTh JMCIHHIIIHHBI 10 Y4e0OHOMY IIAHY 3,0 108
KounraktHas pa6ora (KP): 0,45 16,2
Jlaboparopusie 3ausTus (J1ao) 0,45 16
CamocrositenbHas padora (CP) 2,44 88
Bua xouTpoas: 3auet / IK3amMeH 3ayer
0,11 (3.8)

Bunet yueGHoI paboTh

B 3aueTHBIX

B actponowm.

eIMHUIIAX Jacax
OO0uas TPy10eMKOCTh JHCHHMILIMHBI 10 Y4eOHOMY IVIAHY 3,0 81

KonraktHas pa6ora (KP): 0,45 12,15
JlabopartopHsie 3ausTus (J1ao) 0,45 12
CamocrositesibHas padora (CP) 2,44 66

Bua xoHTpoOas: 3aueT / IK3aMeH 011 3a4er

' (2,85)

AHHOTaUUs padoyeil NPOrpaMMbl JUCUUILIIHHBI
«MeToabl OLIEeHKH KauecTBa okpy:xkawmeii cpeast » (b1.B./1B.11.02)
1 [eab AUCHUNJIMHBI - TIOJIYYCHHE CTYIACHTAMH MPAKTHUYECKUX HABBIKOB B OOJACTH

OLICHKH KaueCTBa OKPYKaroIIeH CpeJibl.




2 B pe3yabrare wu3yuyeHHs JUCHUILUIMHBI OO0y4yaluuiicsi 1O mporpamme
OakajaBpuaTa J0JIKEH:

Ognadems cnenyrOIUMHA MPOPECCHOHATHHBIMU KOMITETCHITUSIMU:

- CIIOCOOHOCTHIO MCHOJIb30BaTh COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJIOTHH, IPOBOJUTH 00-
paboTKy MH(pOpPMALUK C UCIIOIBb30BaHUEM MPHUKIAAHBIX MPOrpamMMm u 0a3 JaHHBIX Ui pacyera
TEXHOJIOTMYECKUX TapaMeTpOB 000PyI0BaHUS 1 MOHUTOpUHTA MpupoaHbiX cpex (ITK-3);

- CIOCOOHOCTBIO TPUMEHSTh COBPEMEHHBIE METOABI HCCIEIOBAaHHUS TEXHOJIOTMYECKHX
MPOLECCOB U TMPUPOIHBIX Cpell, HCIONb30BaTh KOMIBIOTEPHbIE CPEACTBA B HAYYHO-
uccienoBareabcko padore (ITK-14).

3namo:

- OCHOBHBIE MTAPAMETPHI OIICHKH KaYeCTBa OKPY KaIOIIeH Cpebl;
- JKCIEepUMEHTAIbHBIE METO/IbI OLIEHKH KAaueCTBa OKPY’KaIOIIEH cpelibl, OCBOEHHBIE B IPOIECCEe
3aHATHUH;
- TEOPEeTHYECKHE OCHOBBI OCBOCHHBIX B IPOILIECCE 3aHATUH METOJOB OIEHKHM KauecTBa OKpY-
JKAIOILEH CPENbL;
- OCHOBHbIE HOPMATHUBHBIE JIOKYMEHTHI 110 KAYECTBY OKPYXKAIOIICH Cpeibl.
Ymemy:
- OpraHu30BaTh U OCYIIECTBUTH SKCIIEPHUMEHT;
- TIOJIYYUTh PACYETHBIC TTAPAMETPHI 110 IKCIIEPUMEHTATBHBIM JAHHBIM;
- MPOBECTU CPABHUTENIBbHBII aHAlW3 MOJYYCHHBIX JAHHBIX C HOPMATHBHBIMH WIH JIPYTHMH
JTUTEPATyPHBIMHA JaHHBIMHU.
- cZenaTh BBIBOJ O COCTOSIHUU Ka4eCTBA OKPYKAIOUIEH Cpeibl.

Braoemy:

- HaBBIKAMHU SKCIIEPUMEHTAIbHOW pabOThl M METOJAAMM pacuera MapamMeTpoB KadecTBa OKpY-
JKaroIIEN Cpebl.

3 Kparkoe coaepkaHue JUCHUILINHBI

Oyenka kauecmea ammocgeprozo 6030yxa .IlpaBuiia mpo6ooTOOpPa M OIIEHKAa KayecTBa
aTMOC(EepHOTro BO3/lyXa. ONpPE/eIeHNE 3arpyKEHHOCTH YIUI] T. MOCKBBI aBTOTPaHCIIOPTOM (T1e-
PEKpECTKH YIIHIL 3a/1at0Tcs npemnoaaBaTesneM). OneHka ypoBHS 3arpsi3HEHHs] aTMOC(HEPHOTO BO3-
Iyxa OTpabOTaHHBIMU Ta3aMd aBTOTPAHCIOpPTAa HA ydYacTKe MarucTpaibHOW ymuibl. Pacuer
N3A.

Oyenxa xauecmea 600bl NO OCHOBHBIM 2UOpoOXUMuUYeckum nokazamensm. OmnpenencHue
aktuBHOM peakuuu (pH), Ouxpomarnoit oxucngemoctu (XIIK), conepxanust pacTBOpEHHOTO K-
CJIOPOJ1a, B3BEIIEHHBIX BEILIECTB, CyXOTr0 OCTAaTKa, OOILEro jkeies3a, Maprasia, XJOpUaoB, Cyllb-
¢aToB, HuTparoB. Pacuer 13B.

Oyenxa cocmosHus nougenHo2o nokposa. OTOOp mnpoO TOYBHI, KBapTOBAHUE,
MOATOTOBKA K aHanmu3y. Omnpenenenre pH BOAHONW M COJIEBOW BBITSDKEK, OOMEHHBIX KaJIBIUS U
MarHusi, HUTPATOB, OPraHUYECKUX coenuHeHuil (rymyca). @UTO-TecT Kak OJWMH M3 METO/OB
OHOJOTrNYECKOr0 MOHUTOPHHTA.

4 O0beM yueOHOH M CHUILTTHHBI

4.1 Ouynas ¢popma

o B 3aueTHBIX B akagem.
Bunel yue6HoIt paboThl
eIMHUIIAX Jacax
O0mas TPyA0eMKOCTh JMCHHMILJIMHBI 110 Y4eOHOMY ILIAHY 3,0 108
KonraktHas pa6ora (KP): 1,33 48,2
JlabopartopHsie 3ausTus (J1ao) 1,33 48
CamocrositesibHas padora (CP) 1,67 59,8
Bua koHTpoJs: 3a4eT / IK3aMeH 3ayer




o B 3auerHbIx B actponom.
Bunsl yueOHoI paboThI
eIMHULIAX Jacax
O01as TpyA10eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY IUIAHY 3,0 81
KonraktHas pa6ora (KP): 1,33 36,15
Jlabopatopusbie 3ausTus (J1ao) 1,33 36
CamocrositesibHas padora (CP) 1,67 44,85
Bua KoHTpOJIA: 3a4eT / IK3aMeH 3ayer
4.2 3aounas popma
Brgsl yacOHOR paboTE! B 3aueTHBIX B akagem.
eIMHULIAX Jacax
Oo6mas TPyA0eMKOCTh TUCIHHUIIJIMHBI 10 Y4e0HOMY NJIAHY 3,0 108
KonraktHas pa6ora (KP): 0,45 16,2
Jlaboparopusie 3ausTus (J1ao) 0,45 16
CamocrositesbHas padora (CP) 2,44 88
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3auer
0,11
(3.8)
. B 3auerHbIX B actponom.
Buner yueGHoiI paboTh
eIMHULIAX qacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4e0OHOMY IIAHY 3,0 81
KonraktHas pa6ora (KP): 0,45 12,15
Jlaboparopusbie 3ausaTus (J1ao) 0,45 12
CamocrositenbHas padora (CP) 2,44 66
Buja koHTpoJIsi: 3a4eT / IK3aMeH 011 3auer
' (2,85)

AHHOTanus padoyeil NporpaMMbl U CHUIIINHBI
«TexHonornm MHHMMH3a1UM AHTPONIOT¢HHOTO BO3ACHCTBHUS
Ha okpy:katomyio cpeny» (b.1.B. JIB. 12.01)

1 Heap AMCHUIUIMHBI - 3aKperieHHe U MPaKTUYeCKOe NMPUMEHEHUE TEOPETUUYECKUX
3HAHUW O TEXHOJOTHMSX MHUHHUMHU3ALMK BO3JEHCTBUS HA OKPYXKAIOIIYI0 Cpeay, MOJy4EeHHBIX
CTYJEHTaMM HpPH OCBOEHUU KypcoB «IIpOoMBIUIEHHAs 53KOJOTUS OCHOBHBIX XHUMHYECKHX
MPOU3BOJACTB» U «TeXHHKa 3alUThl OKPYXKAIOLIEH Cpelbl», MOJYYEHHbIX 00yYarolMMUCS TpU
OCBOEHUHU AUCHMILINH «IIpoMbIlIIEeHHass 3KOJOTHsS OCHOBHBIX XUMHYECKHMX ITPOM3BOJCTB» U
«TexHUKa 3alIUTHI OKPYKAIOIIEH Cpeabl», MOTyYeHNUE HAaBBIKOB 3KCIIEPUMEHTAIbHOIN padoThl U
pacyeTa mapaMeTpoB Ipolecca, ero 3PPeKTUBHOCTH

2 B pe3yibTare M3y4eHHs THCHUILUIMHBI 00y4alouIMiics Mo mporpaMmme 6aKaJiaB-
pHaTa 10/IKeH:

Osnadems cnenyromumu npodeccuonanbubiMu (I1K) kommereHusMu:

- CMOCOOHOCTBIO Y4aCTBOBAaTh B COBEPIIEHCTBOBAHUN TEXHOJIOIMYECKHX MPOIIECCOB
C TIO3MIIMI 3HEPTO- U pecypcocOepexeHusl, MUHUMU3AIMK BO3IEHCTBUS HAa OKPYKAIOIIYIO Cpelly
(IIK- 2);

- TFOTOBHOCTBIO  OOOCHOBBIBaTh  KOHKPETHBIE TEXHHYECKHE pEIIeHds IMpu
pa3paboTKe TEXHOJIOIMYECKHX MpPOIIECCOB; BHIOMpATh TEXHUYECKHUE CPEACTBA M TEXHOJIOTHH,
HaIpPaBJICHHbIE HA MMHMMM3ALUI0 AHTPOIIOICHHOIO BO3ACHCTBHS HAa OKPYKAIOIIYID Cpemy
(IIK-5);

- CIOCOOHOCTBIO IUIAHUPOBATh SKCIIEPUMEHTAIbHBIE HCCIEA0BaHMs, I0JIy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MONy4eHHbIE pe3ynbrarhl ([1K-15).

3namo:




- METOABl OYUCTKH CTOYHBIX BOJA ¥ Ta30BO3AYIIHBIX BHIOPOCOB, NepepabOTKH
TBEPJAbIX TPOMBIIUICHHBIX OTXOJOB, METOJbl aHaldh3a TEXHOJOTMYECKUX IapaMeTpoB U
MOJYYEHHBIX IEJIEBBIX MPOAYKTOB, OCBOCHHBIC B IPOLIECCE 3aHATUN HA IKCIEPUMEHTAIBHBIX
MOJIETISIX;

- TEOPETUYECKHE OCHOBBI OCBOCHHBIX B TIPOLIECCE 3aHATUH TEXHOJIOTUYECKHUX
MIPOLIECCOB U AHATUTUYECKUX METO/UK.

Ymemo:

- OpraHM30BaTh U OCYIIECTBUTH HIKCIIEPUMEHT;

- MOJTYYUTh PACYETHBIC TAPAMETPHI IO IKCIIEPUMEHTAIBHBIM JJAHHBIM;

- caenath BbIBOJA 00 3¢ (EeKTHBHOCTH Ipoliecca U OLEHUTh BIUSHUE Ha Hee
pa3IUYHBIX (PAaKTOPOB.

Braoemy:

- HaBBIKAMU OSKCIIEPUMEHTAILHOW pabOoThl W METOJaMM pacdeTa MapaMeTpoB
nporiecca u ero 3pPEeKTUBHOCTH.

3 Kparkoe cogep:xanue 1ucuMNIUHBI

JucnuninHa BKII0YaeT B cedst 1abopaTopHbie padoThI:

- 110 KOHTPOJIIO M OYMCTKE ra30BBIX BEIOPOCOB;

- [0 OYUCTKE CTOYHBIX BOJ (HAa TMpUMEpPEe MOJENbHBIX PACTBOPOB) C
UCTIOJIb30BAHUEM  PEAreHTHBIX, aJCOPOIMOHHBIX, HOHOOOMEHHBIX, DJEKTPOXUMHUYECKHUX,
MEXaHUYECKUX U IPYTUX METOJOB OUUCTKH;

- 1o nepepadoTKe MPOMBIIIICHHBIX OTXOIOB.

Kaxxnas pabora Brurouaer 3 pasnena: aHATUTUYECKYIO YacTh, TEXHOJIOTUYECKYIO
YacTh ¥ BBITIOJHEHEHUE WHANBUIYAIBHOTO 3a/IaHHs.

Pazmen 1. AmnanuTtudeckas 4YacTh paOOTHl MpelHA3HAaYeHa sl OTpabOTKH METOJOB
aHaJIM3a COOTBETCTBYIOIINX TEXHOJOTHYECKUX CPeJl W/WIIM TOTYYCHHBIX MPOIYKTOB, BKIIOYAET
IPUTOTOBJICHHE KATMOPOBOYHBIX PACTBOPOB, MOJIYUYEHUE U pacyeT KaIHOpPOBOYHOIO ypaBHEHM,
orpeneneHne (PU3UKO-XMMUYECKUX XapaKTePUCTUK CHIPbS W/WIA TOJYYEHHBIX TPOTYKTOB
OcBauBaroTcs cielyrolue METOAbl aHallu3a: CIEKTPOPOoTOMETpUUYECKHEe, XpoMaTorpaduyeckue,
MOTEHIIHOMETPHYUECKUE U JAPYyTHE.

Paznen 2. TexHosoruueckas yacTb pabOThl BKJIFOYAET MPUIOTOBIIEHHE HEOOXOIUMBIX
pPacTBOpOB W/WJIM MaTEpHAIIOB; O3HAKOMJICHHE M IMOJITOTOBKY K paboTe IKCIEepUMEHTAIBHOM
YCTQHOBKH; MTPOBEACHUE IKCIIEPUMEHTA; OTOOP TEKYUIMX M KOHEYHBIX MPo0, UX aHAJIN3; pacyeT
mapaMeTpoB TpoIecca C HCIONB30BAaHUEM TIONYYEHHBIX OKCIHEPUMEHTAIBHBIX JAHHBIX;
IOCTPOCHHE TpauuecKux 3aBUCHUMOCTEH (eciM HeoOXOAUMMO); pacyeT MapameTpos,
XapaKTepu3yromux 3p¢GEeKTUBHOCTH MpoIiecca.

Paznen 3. BrinojsHeHMe HMHIMBUAYaIbHOTO 3aiaHus. Ilo okoHUaHMM 1a0OpaTOpHOM
paboThl  OOYYarOIIWIiCS TONyYaeT WHIUBUAYaJTbHOE 3aJaHue, HampuMmep, pacuer
(TPOrHO3MPOBAHUE) PEATLHOTO MPOLECCa ¢ MCIOJIb30BAaHUE MOTYUYEHHBIX AKCIEPUMEHTAIBHBIX
WIN 3aJIaHHBIX TPEToaBaTeNieM JaHHBIX, pacyeT MaTepHaTbHOTO OajaHca, OCTPOCHHUE MPHH-
IUNHATIBHOM OJ0K-CXEMBI Ipoliecca.

4 O0beM yueOHO# JUCUMIIJIMHBI

4.1 Ounas ¢opma

. B 3aueTHEBIX B akanem.
Bunsl yueOHoM paboThI
eIMHUIIAX Jacax
Oo6mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY IJIAHY 3,0 108
KonrakTHas patora (KP): 1,33 48,2
Jlaboparopusbie 3ausatus (J1a0) 1,33 48
CamocrtositeabHas padora (CP) 1,67 59,8
Bua koHTpOJIA: 3a4eT / IK3aMeH 3ayerT




Bunsl yueOHoI paboThI

B 3aueTHBIX

B actponom.

eIMHULIAX Jacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 3,0 81
KonraktHas pa6ora (KP): 1,33 36,15
Jlabopatopusbie 3ausTus (J1ao) 1,33 36
CamocrositesibHas padora (CP) 1,67 44,85
Bua KoHTpOJIsA: 3a4eT / IK3aMeH 3ayer
4.2 3aounas popma
Bitbt yueGHOi paGoTs! B 3aueTHEBIX B akanem.
SIMHUIIAX gacax
O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 3,0 108
KounraktHas pa6ora (KP): 0,45 16,2
Jlaboparopusbie 3austus (J1a0) 0,45 16
CamocrositesbHasi padora (CP) 2,44 88
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3auer
0,11 (3.8)

B 3aueTHbBIX B actponom.

Bunel yue6HoI paboTh

CIMHULIAX Jacax
Oo0mas TpyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 81

KonrakTHas padora (KP): 0,45 12,15
Jlaboparopusie 3ansTHs (J1a0) 0,45 12
CamocrositesibHas padora (CP) 2,44 66

Buja koHTpoJIsi: 3a4eT / IK3aMeH 011 3auyer

' (2,85)

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«MeTobl OYUCTKH CTOYHBIX BOJ M ra30BO3AYyLIHBIX BIONpocos» (b.1.B. JIB. 12.02)

1 Henap AMCUMIUIMHBI - 3aKpeIJICHHE M MPAKTHUYECKOEe MPUMEHEHUE TEOPETHYECKHX
3HAHUW O TEXHOJIOTHSX OYUCTKH CTOYHBIX BOJ M Ta30BO3YIIHBIX BBIOPOCOB, MOJTYYEHHBIX
00y4JaroIUMHUCS TIPU OCBOSHUH AUCUUTUINH «[IpOMBIIITIEHHAs 2KOIOTHSI OCHOBHBIX XUMUYECKHUX
mpou3BOACTB» W  «TeXHWKa 3allUTHl  OKPYXKAIOIICH cpeapl», TMOIyYeHHE HaBBIKOB
IKCIIEPUMEHTAIBLHON pabOTHI M pacyera mapaMeTpoB Ipoiiecca, ero 3p(HEeKTUBHOCTH.

2 B pe3yabTare M3y4yeHHs AUCHUILUIMHBI 00YYAIOIIMICS MO mporpamMme 0akajias-
pHuarTa J0JI2KeH:

Obnaoams crnenyronumu npodeccuonanbupiMu (I1K) komnerenmusmu:

- CIIOCOOHOCTBIO YUaCTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTMYECKHUX MPOIIECCOB
C TIO3UIIMH SHEPTO- U PECYpPCOCOepeKeHNsI, MUHIMH3AIIUNA BO3JACHCTBHUS Ha OKPYKAIOIIYIO CPEIy
(IIK- 2);

- TOTOBHOCTBIO  OOOCHOBBIBATh  KOHKPETHBIE TEXHUYECKHWE PEIICHHs TP
pa3paboTKe TEXHOJIIOTUYECKUX IMPOIECCOB; BHIOMpATh TEXHUYECKHE CPEACTBA W TEXHOJIOTHH,
HaIpaBJeHHbIE HA MHWHHUMH3AIMIO aHTPOTIOTEHHOTO BO3JICUCTBHUS Ha OKPYXKAIIIYIO Cpeay
(IIK-5);

- CIOCOOHOCTBIO TJIAHUPOBATh SKCIIEPUMEHTAJbHBIE HCCIEAO0BAaHUSA, I0JIy4aTh,
00pabaThIBaTh U aHATU3UPOBATH MONTy4eHHBIE pe3ynbrarhl (I1K-15).

3namo:

- METOJIbI OYMCTKU CTOYHBIX BOJA M T'a30BO3AYIIHBIX BEIOPOCOB U METOJIBI aHAIIM3A
TEXHOJOTMYECKUX IapaMeTpoOB, OCBOEHHBIE B TPOIECCE 3aHITUH Ha SKCIEPUMEHTAIbHBIX




MOJIETISIX;

- TEOPETHYECKHE OCHOBBI OCBOCHHBIX B TMPOIECCE 3aHITHHA TEXHOJOTHYECKHX
MPOIIECCOB U AHATUTHYECKUX METO/IHK.

Ymemo:

- OpraHM30BaTh U OCYIICCTBHUTH IKCIICPUMECHT;

- MOJTYYUTh PACYCTHBIC TAPAMETPHI IO IKCIICPUMEHTAIBHBIM JJAHHBIM;

- caenath BBIBOJ 00 3¢ (EKTHBHOCTH IMpollecca U OLEHUTh BIUSHUE Ha HEE
pa3In4YHbBIX (PAaKTOPOB.

Braoemy:

- HABBIKAMU JKCIIEPUMEHTAILHOW Pa0OThI M METOJaMH pacydeTa MapaMeTpoB
nporecca u ero 3pHeKTUBHOCTH.

3 Kpartkoe coiep:kaHue JUCHHIITAHBI

JluciumiinHa BKITIOYaeT B ce0sl TabopaTopHbIe paboThI:

- 10 KOHTPOJTIO M OYMCTKE ra30BbIX BEIOPOCOB;

- [0 OYUCTKE CTOYHBIX BOJ (HAa TpUMEPE MOJENbHBIX PACTBOPOB) C
UCIOJIb30BAHUEM  PEAreHTHBIX, aJCOPOILMOHHBIX, HOHOOOMEHHBIX, 3JIEKTPOXUMHUYECKUX,
MEXaHUYECKUX U JIPYTUX METOJO0B OUHUCTKH;

- 10 nepepadoTKe MPOMBIIIICHHBIX OTXO/IOB.

Kaxnast pabora Bkio4aeT 3 pasgena: aHAIUTUYECKYIO 4acTh, TEXHOJIOTHYECKYIO

YacTh U BBINOJIHEHEHHE UHAMBUAYAILHOTO 3aJJaHHUS.

Pasnen 1. Ananutuyeckas 4yacTb paOOThl IpelHa3HaueHa Jjsi OTPabOTKU METOJI0B
aHaJiM3a COOTBETCTBYIOIIUX TEXHOJOTHUECKUX Cpell /WM MOJYYEHHBIX MPOJIYKTOB, BKIKOYAET
IPUTOTOBJICHHE KATMOPOBOYHBIX PACTBOPOB, MOJIYYECHUE U PACYET KAITMOPOBOYHOTO ypaBHEHUS,
onpeneneHue (QpU3MKO-XMMUYECKUX XapaKTEPUCTHK CbIPbS W/WINM TOJXYyYEHHBIX IMPOJIYKTOB
OcBauBaroTcs cleAyrolue MeTo/Ibl aHalln3a: CIeKTPo(OoTOMETpUUECKHE, XpoMaTorpaduyecKue,
MOTEHLIMOMETPUYECKHE U JPYTHE.

Paznen 2. TexHonoruyeckas 4acTb paOOThl BKJIIOYAET HMPUTOTOBICHHE HEOOXOIUMBIX
pPacTBOPOB W/WJIM MaTepHalioB; O3HAKOMJIEHHE M MOJATrOTOBKY K paboTe 3KCHEepUMEHTAIbHOM
YCTaHOBKHM; MTPOBEJIEHUE IKCIIEPUMEHTA; OTOOP TEKYIMX U KOHEUHBIX MPo0, UX aHAJINU3; pacueT
[IapaMeTpoB IIpoLEecca C HCIOJIB30BAHMEM TIOJYYEHHBIX OKCIIEPHUMEHTAJIBHBIX [AHHBIX;
NOCTpOEHHE TpaduyecKux 3aBUCHUMOCTEHl (ecau HeoOXOIMMO); pacueT MapaMeTpoB,
XapakTepu3yromux 3¢ (HeKTUBHOCTH Mpoliecca.

Paznen 3. BeimosiHeHWE HMHAMBUAYAIbHOTO 3anaHus. [lo okoHYaHWM J1abOpaTOpHOM
paboThl  OOydaroLuiics MOdydaeT HMHIUMBUAYaJbHOE 3aJaHHe, Halpumep, pacuer
(MporHO3uUpOBaHKE) PEATLHOTO IMpOoLEcca C HUCIOJIb30BAHUE MOJYYEHHBIX AKCIEPUMEHTATBHBIX
WIN 3aJIJaHHBIX NPernojaBaTesieM JaHHbIX, pacdeT MaTepUanbHOro OajaHca, HOCTPOCHHUE NPHH-
[UTTAATTEHOMN OJIOK-CXEMBI MpoIiecca.

4 O0beM yueOHOi T CUMIIMHBI

4.1 Ouynas ¢popma

o B 3aueTHBIX B akagem.
Bunel yue6HoI paboTh
eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
KonraktHas pa6ora (KP): 1,33 48,2
JlabopatopHsie 3ausTus (J1ao) 1,33 48
CamocrositeanHas pa6ora (CP) 1,67 59,8
Bua koHTpoJs: 3a4eT / IK3aMeH 3ayer

Bunsl yueOHoI paboThI

B 3aueTHBIX

B actponom.

e IUHHIAX Jyacax
O0uIast TPy10eMKOCTh THCHHILUIMHBI 10 Y4e0HOMY IUIAHY 3,0 81
KonTaktHas padora (KP): 1,33 36,15




JlabopaTtopusbie 3ansatus (J1ab) 1,33 36
CamocrositesbHas padora (CP) 1,67 44,85
Bua KoHTpOJIA: 3a4eT / IK3aMeH 3ayer
4.2 3aounas popma
Bitbt yuc6Hoi paGoTs! B 3aueTHEBIX B akazem.
eIMHUIIAX gacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY ILIAHY 3,0 108
KonraktHas patora (KP): 0,45 16,2
Jlaboparopusbie 3austus (J1a0) 0,45 16
CamocrositesbHas padora (CP) 2,44 88
Bua koHTpOJIA: 3aUeT / IK3aMeH 011 3ayer
’ 3.8)
Bl yaeGHOR paboTs! B 3auerHbIX B actponom.
eIMHULIAX qacax
Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 81
KonraktHas pa6ora (KP): 0,45 12,15
Jlaboparopusbie 3ausTus (J1ao) 0,45 12
CamocrositesbHasi padora (CP) 2,44 66
Buja koHTpoJIsi: 3a4eT / IK3aMeH 011 3auyer
' (2,85)

4.5. IlIpakTuKkHn

AHHOTanMs padoyeii mporpaMmbl TIPAKTHKH MO MOJYYEHHI0 MEPBHYHBIX
npodeccuoHaIbHbIX yMeHuii U HaBbIKoOB (B2.B.01(Y))

1 Ilesb NPaKTHKU MO MOJYYEHHI0 NEPBHYHBIX MPOecCHOHATBTHBIX YMEHUH H
HABBIKOB - TOJIyU€HUE CTYIACHTaMU OOIIUX MpEeACTaBIeHUI 00 aHTPOMOreHHON Harpyske Ha
OKPYXKAIOIIYI0 Cpeay CO CTOPOHBI MPOMBIIIJICHHOTO TPOU3BOACTBA (TIPUMEHUTEIBHO K
OPEINPUATHIM XUMUYECKOTO, HEPTEXUMUYECKOTO, SHEPreTHYECKOro KOMILIEKCa), a TaKkKe
MOJTyYEHUE TEePBUYHBIX MPO(PECCHOHANBHBIX YMEHUH M HABBIKOB ITyTEM CaMOCTOSTEIBHOTO
BBITIOJTHEHMS 3124, TOCTABJICHHBIX MTPOTPAMMO MMPAKTUKH.

2 B pe3yabTaTe mpoXo:KIeHHsl y4eOHOMH MPAKTHUKH 00yYaIOLIUIica MO0 MporpaMmme
0akajaBpHaTa qOJIKEH:

Obnadams crnedyrowumu KOMnemeHyusmu:

- CIMOCOOHOCTBIO yYacCTBOBATh B COBEPIICHCTBOBAHUU TEXHOJIOTUYECKUX MPOIECCOB C
MO3UIUI DHEPTO- M PECypcocOepeKeHUsI, MUHUMH3AIIUN BO3JACHCTBHS HAa OKPYXKAIOIIYIO CPEIy
(IIK-2);

- TOTOBHOCTEIO  OOOCHOBBIBATH  KOHKPETHBIC TEXHHYECKHUE pEIICHHUS TpH
pa3paboTKe TEXHOJIOTMYECKUX IPOIIECCOB; BHIOMpATh TEXHUYECKHE CPEICTBA W TEXHOJIOTHH,
HalpaBJICHHbIC HA MHHHMH3AIMIO0 AHTPOIIOTCHHOTO BO3JCUCTBHS HA OKPYXKAIOIIYIO CPeIy

(TIK-5);

-TOTOBHOCTBIO ~ M3Yy4aTh  HAyYHO-TEXHMUYECKYI0  HMHGPOpMAIUIO,  aHAJIU3UPOBATH
OTEYECTBEHHBIH 1 3apyOeKHBIH OMBIT O TeMaTHke uccnenoBanuii ([1K-13).

3namo:

- HKOJIOTUYECKHUE TMpoOJieMbl M TYTH WX pEUICHUs, HalpaBleHHblE Ha

MUHMMU3ALUI0 AHTPOIIOTEHHOTO BO3JCHCTBUA HAa OKPYXKAIOILYIO
KOHKPETHOI'O IIPEIIPUSITHS).

Ymemu:

- BBISIBIISITh

cpeny (Ha mpuMmepe

HUCTOYHHUKHU 3arpsi3HCHUA Opr)KElIOH.[CfI Cpcabl KOHKPETHOTO



NpEeANPUITHS.

Bnaoemn:

- KOMIUICKCOM TI€PBOHAYAIBHBIX 3HAHUUW M TPEICTABICHUN 00 OpraHu3ainuu
9KOJIOTUYECKOTO KOHTPOJISI Ha MPOMBINUICHHBIX MPEANPUITHIX M METoJax OOphObI ¢
3arpsi3HEHUEM OKPYXKAIOIIEH Cpebl;

- HaBBIKAMH H3JI0KEHUS TOJYYCHHBIX 3HAHUH B BHJIE OTUETAa O MPOXOXKICHUHU
MpPaKTUKH, OINUCAHUA UCXOJHBIX MAaTEpPUAIOB, TEXHOJOTUYECKOW CXEMbl OTIEIHLHOTO
MIPOM3BOICTBA, U3JIOKEHUIO MEPOIIPUATHNA IO KOHTPOJIIO 32 BEIOpOcaMu, cOpocamMu U TBEPABIMU
OTXOJaMU IIPEANPHUSATHUS.

3 Kparkoe coaep:kaHMe TNPAKTHKM 10  IOJYYeHHUIO MepBUYHbIX
npo¢ecCHOHATBTHBIX YMEHU U HABBIKOB:

[IpakThka 1O TMOJYYEHUIO  TEPBUYHBIX MPOPECCHOHAIBTHBIX YMEHHUM W HAaBBIKOB
BKIIIOYAET: TOCEIIEHUE JACUCTBYIONINX MPEANPUATHN XUMHUYECKOTO, HEPTEXUMUYECKOTO WU
SHEPreTHYECKOro Mpoduiis; 03HAKOMJICHUE C OpraHu3aIkeil MPOU3BOACTBA, TEXHOJIOTHUECKUMHU
MpoIecCaMi M UX almapaTypHbIM O(QOPMIICHHEM; O3HAKOMIICHUE C OCHOBHBIMH CIIOCOOAMH U
o0opynoBanueM [Uisi OOpbOBI C 3arpsA3HEHHEM OKpYKAloIIeld Cpebl; O3HAKOMIIEHHE C
NMEPCHIEKTUBHBIMU PEHICHUSIMA TI0 JHEPro- M PECypCcOCOEpPEKEHHUI0 Ha MPOU3BOICTBE;
MOCeIeHNe HAay4HbIX Jabopartopuii kadeapsl W 3HAKOMCTBO C OpraHu3anueil paboThl B
MCCJIEI0BATENHCKOM TA00OpAaTOPUH; MOJITOTOBKY OTYETA O IPOXOKICHUN YI€OHON TPAKTUKH.

KonkpeTtHoe conepkanue yd4eOHON MPAKTUKH ONPEIENIeTCs ¢ y4eTOM BO3MOXKHOCTEH U
UHTEPECOB Kadeapbl, OPraHU3YIOIICH MTPAKTUKY, U TPHHUMAFOIICH OpraHU3aIHH.

4 O0beM npakTHKH (0YHASA ¥ 32049HAsA (opMBbI 00yUeHH)

B
. B akagewm.
Bunpt yueOHoI paboThI 3a4ETHBIX
yacax
€AMHUIIAX
Oo0mas TPyA0eMKOCTh JUCHHUIJIMHBI 0 Y4e0HOMY IJIaHY 3,0 108
Konrakthas patora (KP): - -
CamocrositeabHas padora (CP): 3,0 108
WHauBuyanbHOE 3a/1aHKE 15 54
IIpooonoicenue mabauywvl
B
N B akanmem.
Bunpt yueOHoi paboThI 3a4ETHBIX
gacax
€IMHUIIAX
CamocTosiTeTbHOE OCBOCHHE 3HAHUHN, YMEHUI M HABBIKOB TI0 1,5 54
nporpaMMe yueOHON MPaKTHKU
3a4er ¢
Buj koHTpoOJISA: 3a4eT / IK3aMeH .
OIEHKOM
B
. B actponom.
Bunael yue6HOM paboThI 3a4ETHBIX
gacax
eIMHHIIAX
O0mas TPyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
Konrakthas pa6ora (KP): - -
CamocrositeabHas padora (CP): 3,0 81
WuauBuyanbHOE 3a/1aHKe 15 40,5
CaMocCTOATEIbHOE OCBOEHNE 3HAHUM, YMEHUI Y HABBIKOB I10 1,5 40,5
nporpamMme yueOHOH MPaKTUKH
3a4er ¢
Bua xonTpoJA: 3aueT / IK3aMeH .
OlIEHKOH




AHHOTanusa padoyeil nporpaMmmbl [IpakTuku 1Mo moaydyeHUu10 npogeccuoHAIbHBIX

yMeHHii 1 onbITa npodeccuoHanbHoi AeaTeabHocTH (52.B.03(11))

1 Heab NpakTUKU MO MNOJYYeHHI) NPOGecCHOHAIbHBIX YMEHHH M ONbITa
npogeccHOHAIbHON /1eSITeIbHOCTH - TMOJIydeHHE Mpo(ecCHOHATBbHBIX yYMEHUHW U OIbITa
po(heCCHOHANTLHOM JIEATEIIBHOCTH IIYyTEM CAMOCTOSITEIbHOTO TBOPYECKOTO BBITIOJHEHUS 3ajad,
MOCTaBJICHHBIX MPOTPaMMON MPAKTHKH;, MPAKTUYECKOE H3YUYEHHE TEXHOJIOTMYECKUX IIHKIIOB
MPOU3BOJICTBA XUMUYECKOTO, HEPTEXUMHUIECKOTO MIIM SHEPTeTUIECKOro Mpoduiis U BUIOB €T0
BO3/ICHICTBUS HA OKPYXAIOUIYIO cpeay; popMUpOoBaHUE y 00YUaIOLIErocsi HaBBIKOB OpTraHU3aluu
TEXHOJIOTHYECKOTO TMpolecca C yY4eToM TpeOOBaHHMS MHUHHMH3AIUU  AHTPOIOTEHHOTO
BO3/ICIICTBUS Ha OKPYXKAIOLIYIO CPEeNy.

2 B pe3yabTaTe NPOXOKIEHUS NMPAKTHKH MO0 MOJYYEHHID TPodecCHOHAIBLHBIX
YMeHUil W onbiTa NpodeccHOHAJBLHOH AeSiTeJIbHOCTH O0OyYAKIIMHCS 10 IporpamMmme
0akajaBpHUaTa J0JIKeH:

Obraoams crnedyrouumu KOMInemeHyuamu.:

- CIIOCOOHOCTh  OCYIIECTBIISITH TEXHOJIOTHYSCKHNA TIPOIECC B COOTBETCTBUH C
pPErJaMeHTOM M UCIOJIb30BaTh TEXHUYECKHE CPENICTBA JJIsi U3MEPEHHUs OCHOBHBIX MapaMETPOB
TEXHOJIOTUYECKOT0 MPOoIecca, CBOUCTB ChIpbs U npoaykimu (ITK-1);

- CIOCOOHOCTh y4acCTBOBATh B COBEPIICHCTBOBAHUU TEXHOJIOTHUECKUX MPOIECCOB C
MO3ULIMIA PHEPTO- U PECYpPCOCOEpeKeHNsI, MUHUMHU3ALUA BO3ACHCTBUS HAa OKPYKAIOIIYIO CPEIy
(IIK-2);

- CIIOCOOHOCTh ~ HCITOJIB30BATh COBPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTHH,
MPOBOAUTH 00pabOTKY MH(OPMALMK C HCTIONb30BAHUEM MPHUKIATHBIX MPOrpaMM U 6a3 TaHHBIX
JUISl pacyeTa TEXHOJOTWYECKUX MapameTpoB OOOPYIOBAHUS U MOHUTOPHUHTA MPHUPOIHBIX CPEIl
(IIK-3);

- TOTOBHOCTH OOOCHOBBIBATh KOHKPETHBIE TEXHUUYECKHE PEIICHUS MPU pa3paboTKe
TEXHOJIOTHYECKHX MPOIIECCOB; BHIOMPATh TEXHUYECKHUE CPECTBA U TEXHOJIOTHH, HalpaBleHHbIC
Ha MUHUMH3AIMIO aHTPOIIOI€HHOTO BO3ACHCTBUS Ha okpyxkaromyio cpeny (ITK-5);

- CIIOCOOHOCTh CIIEIUTh 32 BBIMOJTHEHHEM TMPAaBWII TEXHUKH O€30MacHOCTH,
MPOU3BOJICTBEHHON CaHWUTapUH, TMOXKApHOW OE30MacHOCTH M HOPM OXpaHbl Tpyaa Ha
npeanpustsx (ITK-6);

- TOTOBHOCTh OCBaMBaTh W OSKCIUIyaTHPOBATh HOBOE OOOpYJIOBaHWE, MPUHUMATH
y4acTHe B HaJa)XMBAHUU, TEXHUUECKUX OCMOTPAX, TEKYIIUX PEMOHTaX, MPOBEPKE TEXHUYECKOTO
COCTOSTHHSI 000pyIoBaHus U iporpaMMHBIX cpencts (ITK-7);

- TOTOBHOCTh M3yuaTh HAyYHO-TEXHMUYECKYI0  HWH(GOpMAIMI0, aHAIU3UPOBATH
OTEUECTBEHHBIH U 3apyOe:KHBII OMBIT 0 TeMaTHke uccienoBanuii ([TK-13).

B pe3ynbrate 0cBOSHUS NUCHHUTUIIMHBI 00 yUYaIOUTHIICS TOKEH

3namo:

- TEXHOJIOTMYECKHME TIPOLECChl U OCHOBHOE TEXHOJOrH4eckoe 000pyaoBaHue,
UCITOJIB3YEMOE Ha MPEANPUITHH,

- OCHOBHBIE TIPHUHIIUIBI, METOJBI U (DOPMBI KOHTPOJSI TEXHOJIOTHYECKOTO TpoIecca U
KauecTBa MPOIYKIIHH;

- OCHOBHBIE HOpPMATHBHBIE JOKYMEHTbl TIO OXpaHE OKpYyXKaroueh cpeasl s
KOHKPETHOTO MPOU3BO/ICTBA;

- TpaBWJIa TEXHUKHU O€30MAaCHOCTH U MPOU3BOJICTBEHHOW CAHUTAPUU;

- BUJBI U UICTOYHUKH 00pa30BaHUs OTXOJ0B MPOU3BOJICTBA;

- METOoJbl 00E3BPEKUBAHMS Ta3000pa3HBIX, KHUJIKHUX U TBEPABIX OTXOJOB OCHOBHBIX
XUMUYECKHUX MTPOU3BOCTB M PEKYIEPAINH UX IIEHHBIX KOMIIOHEHTOB.

Ymemn:

- HUCHOJb30BaTh TEXHUYECKUE CpPEACTBA JMJIi H3MEPEHHUs OCHOBHBIX IapaMeTpoB
TEXHOJIOTMYECKOT0 MPOLECcca U KOHTPOJIS 3a 3arPA3HEHUEM OKPYKaIOIIEH Cpebl;

- QHAJIM3UPOBATh TEXHUYECKYIO JTOKYMEHTALIUIO, BBISBISATH MCTOYHUKU 3arpsi3HEHUS
OKpYXKarollel  Cpelbl, pealu30BbIBaTH  TpeOOBaHWUS  HOPMATHUBHOM  DKOJIOTHYECKOMN



JIOKYMEHTaL1H.

Braoemy:

- MeromamHu oOpameHust ¢ BbIOpocamu, cOpocamMu U TBEPABIMH  OTXOJaMHU
HOpENpUATHS;

- TPEACTaBICHUSAMH 00 3KOJIOTr0-3KOHOMUYECKOH 3((EKTUBHOCTH MPUPOIOO0XPAHHBIX
MEPONPUATHIA IPUMEHUTENBHO K KOHKPETHOMY MPEANIPHUSTHIO.

3 Kparkoe coaep:kanue IIpakTHKu mo mosay4eHuro npogeccMoHaJIbHbIX YMEHUH U
onbITa NpodeccHoHAILHOI AeATeJIbHOCTH

[IpakTUKM TO MONyYEHHIO MPO(PECCHOHATBHBIX YMEHHH M OMbITa NPOQecCHOHATBHOM
NESTEIbHOCTH COCTOMT M3 JIBYX O5TaloOB: O3HAaKOMJIEHME C TEXHOJOIMEeH NpOMU3BOJCTBA;
IIPAKTUYECKOE OCBOEHHE METOJOB 3alUThl OKPYXKAIOUIEH Cpeapl Ha IPEANpUSATUH.
[IpakTHyeckoe OCBOEHME METOJOB 3ALIUTHI OKPY)KAIOLIEH cpelbl Ha MPENNpUATHH BKIIIOYAET:
U3YYEHHUE MapaMETPOB TEXHOJOTMYECKOrO IIpOIEcca, MPEAyCMOTPEHHBIX B pErjJaMeHTe, U
METOZI0OB €ro KOHTpOJIs; TpeOOBaHMS HOPMATHUBHOM JOKYMEHTAllMM K COCTaBy U 00Bbemy
cOpoCoB, BBIOPOCOB M OTXOOB; OMUCAHNE UCIOIB3YEMOT0 Ha MPEANPUATHHA 000PYIOBAHUS IS
OCYILECTBIICHUSI TPUPOI03AILUTHBIX MEPONPUATHIA; NeHCTBUS 00CITYKUBAIOIIEr0 IepCOHaNa Ipu
Ype3BbIYAITHBIX CUTYAIUX.

[IpakTuka mnpeaycMaTpuBaeT 3aKpeIUICHHE TEOPETUYECKMX 3HAHUM, IOJIYYEHHBIX
00y4arouMuUCcs IpU U3YYEHUU TPOrpaMMbl OakajaBpHara.

4 O0beM NpakTHKHU (04YHAS ¥ 3204Hasi GopMbl 00yUeHHsI)

B
o B akagem.
Bunsr yue6HOM paboThI 3a4ETHBIX
yacax
eINHULIAX
O0mas TPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 108
KonTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 3,0 108
NunuBunyanpHOE 3a1aH1E 1,5 54
CamocTrosTeIbHOE OCBOCHHUE 3HAaHUM, YMEHUI U HaBBIKOB 110 15 54
POrpaMMe TEXHOJIOTHUECKOM MPAKTUKH
3a4eT ¢
Buja koHTpoOJIsi: 3a4eT / 3K3aMeH .
OLIEHKO¥i
B
. B actponom.
Bunpt yueOHoi paboThI 3a4ETHBIX
gacax
eIMHULIaX
Oo0mas TPyA0eMKOCTh TUCIHHUIJIMHBI 0 Y4eOHOMY IJIAHY 3,0 81
Konrakthas pa6ora (KP): - -
CamocrositeabHas padora (CP): 3,0 81
WuauBuyanbHOE 3a/1aHKe 15 40,5
CaMOCTOSITETbHOE OCBOCHUE 3HAHUMN, YMEHUI W HABBIKOB 110 15 40,5
porpaMMe TEXHOJIOTHUECKOM MPAKTUKH
3a4eT ¢
Buj koHTpoOsIsA: 3a4eT / IK3aMeH .
OLIEHK O

AHHOTanus padoueii mporpamMmbl npeaauniomMuoii npaktuku (52.04 (Ix))

1 Heap npeaaMnjioMHOM NPAKTHKHM — BBIIOJHEHUE BBIMYCKHOM KBaTM(PHUKAIIMOHHOMN
paboTHI.

2 B pe3yabTraTre NPOXO:KIEHHUS] NPEeIIUMIUVIOMHOW NPAKTHKH O0y4YaKOIIMICH 10
nporpaMmme 0aKaJIaBpHUaTA J10JIKEH:

Obnadams CIETYyIONTUMA KOMITETCHIHSMU:

- CMOCOOHOCTBIO OCYIIECTBIIATH TEXHOJOTHUECKUI MpPOLECC B COOTBETCTBUHU C
pPErIaMEHTOM M HCIOJIb30BaTh TEXHUYECKHE CPEICTBA Il M3MEPEHUs OCHOBHBIX I1apaMETPOB




TEXHOJIOTUYECKOTO MPOoIecca, CBOMCTB Chipbs U npoaykiuu (ITK-1);

- CIOCOOHOCTBIO YU4aCTBOBATh B COBEPIICHCTBOBAHUN TEXHOJIOIMUECKUX MPOIIECCOB
C TMO3ULUH 3HEPro- U pecypcocOepexeHnss, MUHIMHU3aLUU BO3ICHCTBHS HA OKPYKAIOIIYIO CPENy
(IIK-2);

- CIOCOOHOCTBIO HCIOJIB30BATh COBPEMEHHbIE HH()OPMALMOHHBIE TEXHOJIOTHH,
MPOBOAUTH 00pabOTKY MH(OPMALIMK C HCIIONB30BAaHUEM MPHUKIAIHBIX IpOrpamMM U 0a3 JaHHBIX
JUI pacdeTa TEXHOJIOTUYECKHUX MapaMeTpoB OOOPYIOBaHHMS W MOHHTOPUHTA MPUPOAHBIX CpE
(IIK-3);

- CMOCOOHOCTBIO ~ MCIIOJIb30BaTh ~HOPMAaTHBHBIE JIOKYMEHTHI TI0  KadecTBY,
CTaHAapTU3aIMy U cepTrduKanuu npoayktoB u uzaenuit (I1K-4);

- TOTOBHOCTH OOOCHOBBIBATH KOHKPETHBIE TEXHHUECKUE PEIICHUs MpHU pa3paboTke
TEXHOJIOTHYECKHX MPOIIECCOB; BHIOMPATh TEXHUUYECKUE CPEACTBA U TEXHOJIOTUH, HANPABICHHbIE
Ha MUHHMH3AIKIO aHTPOITOTEHHOTO BO3ICHCTBHS Ha oKpyxatomryto cpeay (ITK-5);

- CHOCOOHOCTBIO CIIEUTh 3a BBHINOJHEHUEM IMPaBWJI TEXHUKH OE30MacHOCTH,
IPOM3BOJICTBEHHON CaHUTApUH, I[IOKApHOW OE€30MacHOCTH ¥ HOPM OXpaHbl TpyAa Ha
npeanpustusx (ITK-6);

- TOTOBHOCTBIO OCBAaWBAaTh M JKCIUTyaTHPOBATh HOBOE 00OpYyIOBaHWE, MPHUHUMATH
y4acTue B HATAKUBAHUU, TEXHUYECKUX OCMOTpax, TEKYIIUX PEMOHTaX, MPOBEPKE TEXHUUIECKOTO
COCTOSIHHSI 000pyIoBaHus U iporpaMMHBIX cpencts (I1K-7);

- CIOCOOHOCTBIO HCIOJIb30BATh AJIEMEHTHI IKOJIOT0-PKOHOMUYECKOIO aHallu3a B
CO3JIaHUH SHEPro- U pecypcocoeperaronux TexHonoruii (ITK-8);

- TFOTOBHOCTBIO U3ydaTh HAay4YHO-TEXHHUYECKYI0 HWH(OpMAIIMIO, aHAIW3UpPOBATh
OTEUECTBEHHBII U 3apyOCIKHBII OMBIT 10 TeMaTuke uccienoBanuii (I1K-13);

- CIOCOOHOCTBIO MIPUMEHSITh COBpEMEHHbBIE METO/IBI UCCIIEeIOBaHUS
TEXHOJIOTHYECKUX TPOILECCOB W MPUPOAHBIX CpPEl, WCIOJIH30BATh KOMIBIOTEPHBIE CPEICTBA B
Hay4HO-Hcciea0Barenbekoit pabore (ITK-14);

- CTIIOCOOHOCTBIO TUTAHUPOBATh OKCIIEPHUMEHTAIbHBIE HWCCIICAOBAHUS, II0JIy4aTh,
00pabarbiBaTh M aHATU3UPOBATh HONydeHHbIe pe3ynbrarsl ([TK-15);

- CTIIOCOOHOCTBIO MOJIENIMPOBATh JHEPro- W pecypcocOeperaronme Mporecchl B
XMMHYECKON TEXHOJIOTHH, HepTexuMuu u ouorexuoioruu (ITK-16).

3nameo:

- OCHOBBI OPraHU3ALMU U METOAOJIOTHUIO HAYYHBIX UCCIIEIOBaHMIA;

- COBpEMEHHbIE HayYHbI€ KOHIEIIMH B 00JIACTH SHEPTO- U PECYpPCOCOepeKeHUS.

Ymemy:

- paboTaTh C HAyYHBIMH TEKCTaMH, IOJB30BAThCS HAYyYHO-CIPABOYHBIM aIlapaTOM,
0(OpMIIATH pe3yabTaThl HAYYHBIX UCCIIEAOBAHMIA;

- (dopmynaHpoBaTh IETh W 3aa4d HCCIIEIOBaHUS, IENaTh BBIBOABI W3 TTOJYYECHHBIX
pe3ysbTaToB;

- WCTIOJIB30BaTh TOYYECHHBIE TEOPETHUECKUE 3HAHUS U TPAKTHUECKUE PE3YIBTATHI IS
IPOEKTHUPOBAHUS YHEPTO- U pecypcocOeperaromnx TeXHOJIOTUH Ha IPEANPUATHIX XUMHUECKOTO,
He(pTEeXUMHUUIECKOT0, OMOTEXHOJIOTUYECKOTO U DHEPTETUIECKOTO MTPOPHUIICH.

Bnaoems:

- HaBBIKAMH CaMOCTOSITEIIPHON Hay4YHO-HCCIIEIOBATEIHCKOW JEATEIIEHOCTH, PadOTHI C
UCTOYHHUKAMU Hay4YHOU MH(pOpMaLnu, pedeprupoBaHHs HayUHbIX MyOJINKaLU;

- HaBBIKAMH CaMOCTOSITEIILHOTO TIONYyYeHUs, OOpaOOTKH, aHaiaM3a W WHTEPIpETAnu
HKCIIEPUMEHTAIBHBIX JINOO paCUETHBIX JTaHHBIX.

3 KpaTrkoe coaepskaHue NpeIIuIIOMHON NPAKTHKH

@opMyTupOBKa paccMaTpPUBAEMOW TMPUPOJOOXPAHHON MPOOJIEMBI, BHIOOP METOABI €€
pemieHus, pa3paboTKa TuUTaHa W MPOBEJCHUEH CCCIICIOBAHUM, MPOBOIAT HX, 00paboTKa M
oOcyx/iene TOJIYYCHHBIX JaHHBIbIX. OCHOBHBIE pE3ylbTaThl OQOPMISIOTCS B  BUJC
MPAKTUYECKUX BBIBOJIOB M pekomeHaauui. [IpakTrka MoxkeT ObITh MpoBeAeHa B J1a00paTOpUIX
Kadeapsl 100 MOJPa3IeNeHUSX OpraHN3alUii, T1Ie BHITIOIHIETCS BBITYCKHAs paboTa.



Hpe,Z[I[I/IHJIOMHaSI MMpaKTUKa BKJIKOYACT IIOATOTOBKY MAaTCpHAJIOB [JIsI BbIIIOJIHCHUA
BBIMMYCKHON KBaM(UKaMOHHOW paboTel. OHa pe3loMUpYyeT 3HAHUS, yYMEHUS U HaBbIKH,
MOJIYYEHHBIC B XO/I€ TEOPETUUECKOTO OOYUYCHHS U MPEIbIIYIINX MPAKTHK.

4 O0beM npeIMIVIOMHON NPAKTHKHU (0YHAs U 3204HAsA PopMbI 00yUeHMs)

B
. B akagewm.
Bunpl yaeOHoI paboThI 3aUETHBIX
qacax
eIMHUIIAX
O01mas Tpy10eMKOCTh IMCHUILIHHBI 10 Y4€0HOMY IJIAHY 9,0 324
KonTakTHas padora (KP): - -
CamocrositeabHas padora (CP): 9,0 324
NHnuBuayanpHOE 3a/1aHKE 45 162
CamMocToATEIbHOE OCBOEHUE 3HAHUM, YMEHUI U HABBIKOB 110 4,5 162
porpaMMe NPEIIUTUIOMHON PAKTHKU
3a4eT ¢
Buja koHTpoJIsi: 3a4eT / IK3aMeH .
OIIEHKOH
B
. B actponom.
Bunel yue6HOI paboThl 3a4ETHBIX
Jacax
€IMHUIIAX
O01mas TpyA10eMKOCTh JUCHUILIHHBI 10 Y4€0HOMY IIAHY 9,0 243
KonTakTHas padora (KP): - -
CamocrositeabHas padora (CP): 9,0 243
WuauBuayaibHOe 3a1aHKe 45 121,5
CamocTosTeIbHOE OCBOCHHUE 3HAaHUM, YMEHUI U HaBBIKOB 10 45 121,5
porpaMMe NPeIMIUIOMHON PAKTHKU
3a4eT ¢
Buja koHTpoJIsi: 3a4eT / IK3aMeH .
OIIEHKOMH

4.6 HayuHo-uccienoBareiabckasi padora (b2.B.03(H))

1 Heap HayuyHo-Hccaen0BaTeabckoi padorsl (HUP) — hopmupoBanre HEOOXOIUMBIX
KOMIETEHIMH ISl OCYLIECTBICHUS HAy4YHO-UCCIIEI0BaTENbCKON NEATEILHOCTH 110 HaPaBICHUIO
noarotoBku 18.03.02 Duepro- u pecypcocdeperaromniye mporeccbl B XUMHUUYECKOW TEXHOJIOTHH,
He(pTeXuMUM U OMOTEXHOJIOTHH.

2 B pe3yabTare BBINOJIHEHHS] HAYYHO-MCCIEI0BATEIbCKON PadoThl 00y4Yarommiics
10 NporpamMMe 0aKaJlaBpuaTa J10JKeH:

Obnadames KOMIETCHIIUSIMHU

- TFOTOBHOCTBIO U3ydaTh HAay4YHO-TEXHHYECKYI0 HWH(OpMaLMI0, aHAJIU3UPOBAThH
OTEYECTBEHHBIN M 3apyOCIKHBIN OIBIT IO TeMaTuke uccienoanuii ([1K-13);

- CIOCOOHOCTBIO MPUMEHSITh COBpPEMEHHBIE METO/IbI WCCIIETOBAHMUSI
TEXHOJIOTMYECKHUX IPOLECCOB M MPUPOJHBIX CPEl, MCIOJIb30BaTh KOMIIBIOTEPHBIE CPEICTBAa B
HayJHOHCCIenoBareabckoi padore (ITK-14);

- CMOCOOHOCTBIO ITUIAHUPOBATh 3KCIIEPUMEHTAIbHBIE HCCIEA0BAHU, I0JIy4aTh,
00pabaThIBaTh U AaHATU3UPOBATH MONTy4deHHBIE pe3yinbraThl ([TK-15);

- CMOCOOHOCTBIO MOJENUPOBATh JHEPro- U pecypcocOeperaronye Mporecchl B
XMUMHYECKON TeXHOJIOrHH, HepTexuMuu u ouorexnonoruu (I1K-16).

Iloocomosumsv u npeocmasumsv K 3auume HaydHO-HCCIeN0BaTeNbCKyto padory (HUP),
BBIMIOJTHEHHYI0O Ha COBPEMEHHOM YPOBHE DPa3BUTHUSl HAyKHM M TEXHUKU M COOTBETCTBYIOLIYIO
BBIOPaHHOMY HalpaBJICHUIO MMOATOTOBKH U MporpaMMe ooydeHus. B mpencraBieHHOHN K 3amure
HUP pomkHBI MONMY4YUTh pa3BUTUE 3HAHUS M HABBIKU, IOJYYEHHbIE OOYyYarolmMMCS MpH
OCBOCHMH TPOTpaMMBbl OakajaBpuaTa, B TOM YHCIE MPH U3YYCHUH CIECUUAIBHBIX TUCIMILIHH.
[IpencraBnennas k 3amute HWP nomxHa comep:karh OCHOBHBIE TEOPETUUYECKHUE IMOJOKEHUS,
HKCIIEPUMEHTAIbHBIE PE3YNIbTAThI, IPAKTHUECKUE TOCTUKEHUS U BHIBOJIBI U3 PAOOTHI.

3 Kparkoe conep:xaHue HAy4HO-UCCJIeI0BATEIbCKOH padoThl




IlocraHoBKa Lenu W ompezaeneHue 3agad ucciaenoBaHusa. OLEHKa aKTyaJlbHOCTH TEMBbI
HayyHOU pabotel. [lnanupoBanue HaydHoil paboTsl. CocTaBieHHE aHATUTHYECKOro 0030pa Mo
TeMe uccieoBaHus. BeIOOp METOI0B MCCIIEIOBAHUS [T PEIICHHsI KOHKPETHBIX HAYYHBIX 3a/1a4.
[IpoBeneHNEe COOTBETCTBYIOIIUX SKCIEPUMEHTOB M PACUETOB JJIsl MOJYYEHHUS MPAKTHUECKHX
pe3ysbTaToB; aHajIM3, WHTEpHpeTanus U 0000LIeHHe pe3yJbTaTOB HCCIENOBaHUS;, (OpMY-
JUPOBKA BBIBOJOB; HalKMCcaHWe HaydHOro oTuéta. [lonroroBka HaydHOro JOKJIaga U Mpe3eHTa-
107078

4 O0beM HAYYHO-HCCJIeT0BATEIbCKOI PadoThI

4.1 Ounas ¢opmbl 00yueHust

o B 3auerHBIX B akanmewm.
Bunast yueOHoIi paboThI
eIMHULIAX yacax
OO0mas TPyA0eMKOCTh TUCIHHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
KonraktHas pa6ora (KP): 2,0 72
KoHnTakTHas paboTa ¢ npenojaBarenem 2,0 72
CamocrositeabHasi padora (CP): 1,0 36
CamMocToATeIbHOE OCBOCHUE 3HAHUM, YMEHUI U HABBIKOB I10 1,0 1136
nporpamme HAP
3a4er ¢
Buj koHTpoOJIsI: 3a4eT / IK3aMeH .
OIIEHKOH
N B 3aueTHbBIX B akanewm.
Buner yue6HOM paboThI A
CIMHULIAX gacax
O01mas Tpy10eMKOCTh M CUUILIHHBI 10 Y4e0HOMY ILIAHY 3,0 81
KonTaktHas padora (KP): 2,0 54
KoHTtakTHas paboTa ¢ nmperogaBaTeiemM 2,0 54
CamocrositesbHas padora (CP): 1,0 27
CamocTrosiTeTbHOE OCBOCHHUE 3HAaHUM, YMEHUI U HaBBIKOB 110 1,0 27
nporpamme HUP
3a4er ¢
Buja koHTpoJIsi: 3a4eT / 3K3aMeH .
OIIEHKOMH
4.2 3aounas ¢opMbl 00yUeHHS
. B 3auerHbIX B akanmem.
Bunpt yueOHoI pabOThI a
eIMHULIAX yacax
Oo6masi TpPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4e0HOMY IUIAHY 3,0 108
KonrakThas pa6ora (KP): 0,61 22
KonrtakTHas paboTa ¢ mpernogaBaTeiemM 0,61 22
CamocrositeabHas padora (CP): 2,39 86
CamocTosiTeThHOE OCBOCHHE 3HAHWH, YMEHHI M HABBIKOB TI0 2,39 86
nporpamme HUP
3a4er ¢
Buj koHTpoOJISA: 3a4eT / IK3aMeH .
OIIEHKOH
. B 3aueTHBIX B akanmem.
Bunast yueOHoM paboTh a
CIMHUTIAX gacax
O0mas TPyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonraktHas pa6ora (KP): 0,61 16,5
KonrtakTHas paboTa ¢ mpenojaBareineM 0,61 16.5
CamocrositesbHas padora (CP): 2,39 64,5
CaMocCTOATEIbHOE OCBOGHNE 3HAHUM, YMEHUI Y HABBIKOB I10 2,39 64,5
nporpamme HUP




3a4yeT €

Buj koHTpoOJISA: 3a4eT / IK3aMeH .
OLICHKOI1

4.7 T'ocynapcTBeHHAsl HTOrOBasi aTTeCTALMSA
3ammTa BHINYCKHOI KBajJudukauuonnoi padorsl (b3.5.01)

1 Ieab rocyrapcTBeHHO MTOrOBOM aTTECTALMH — BBIBICHUE YPOBHS TEOPETUUECKON
U MPaKTUYECKON MOJTrOTOBJICHHOCTH BBITYCKHHUKA BYy3a K BBIIOJHEHUIO PO(EeCCHOHANBHBIX 3a/1a4
U COOTBETCTBUSA ero noAroroBku Tpedoanusm GI'OC BO no nanpasnenuto noarorosku 18.03.02
OHepro- M pecypcocOeperaromuye Mpouecchl B XUMHYECKOM TEXHOJOIMH, He(PTEeXUMHUH U
OMOTEXHOJIOTHUHI

2 B pe3yabrare rocyaiapcTBeHHOWl WTOroBOW AarTrecTalMd OO0y4YalOIIUiicA 110
nporpamMme 6aKajiaBpuaTa g0JKeH 00/1a1aTh CJeAYIIMMH KOMIeTeHIMAMM:

ObwexynomypHovimu.

- CIIOCOOHOCTBIO HMCIOJB30BATh OCHOBBI (HIOCOPCKUX 3HAHUHK IS (HOPMHUPOBAHHS
MupoBo33peHueckoi mosummu (OK-1);

- CcHnocOOHOCTHIO AHAIM3MPOBATH OCHOBHBIC JTAllbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pas3BuTHs ob1ecTBa A1 hopMupoBanus rpakaanckoit mosuimu (OK-2);

- CIIOCOOHOCTBIO HCITOJIb30BaTh OCHOBBI SKOHOMHYECKUX 3HAHUN B Pa3JIMUHBIX cepax
xusnenestensaoctu (OK-3);

- CIOCOOHOCTBIO HCIOJB30BAaTh OCHOBHI TPABOBBIX 3HAaHUM B pa3iWYHBIX cdepax
xusnenestensuoctu (OK-4);

- CIOCOOHOCTHIO K KOMMYHHUKAIIMU B YCTHOM M MHUCbMEHHOH (hopMax Ha PyCCKOM U MHO-
CTPAaHHOM $3bIKaX JUIf PELIeHUs 3a]la4 MEXJIUYHOCTHOTO U MEXKYJIbTYPHOIO B3aUMOICHCTBUS
(OK-5);

- CHOCOOHOCTBIO paboTaTh B KOJUIEKTUBE, TOJEPAHTHO BOCIPUHHMATH COLMAJIbHBIE,
ITHUYECKHE, KOH(PECCHOHABHBIE U KyIbTypHbIe pa3nuuus (OK-6);

- CHOCOOHOCTBIO K caMoOpraHu3anuu u camoobpasosauuto (OK-7);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh METOABI M CpeAcTBa (DU3MUYECKOW KYIBTYpBI JUIS
obecriedeH st OJHOCHHOM COIManbHO U nmpodeccnoHanbHoi aestensHoctd (OK-8);

- CrocOOHOCTHIO MCIIONIB30BATh MPUEMBI ITEPBO ITOMOIIIH, METO/IBI 3AIUTHI B YCIOBHIX
upe3BbIYaiiHbIX cuTyanuii (OK-9).

ObwenpogheccuonanbHviMu.

- CHOCOOHOCTBIO pElIaTh CTAaHAAPTHBIE 3aJaud NMPO(ecCHOHANBHOM IesTeNbHOCTH Ha
OCHOBE MH(OpMaMOHHON 1 Oubnuorpaduyeckoil KyabTyphl ¢ IpUMEHEHHEM HH(OPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TE€XHOJIOTHI U C Y4eTOM OCHOBHBIX TpeOOBaHMI MH(pOpMalMOHHON 0e30-
nacuoctu (OITK-1);

- CIOCOOHOCTBIO HCMOJIH30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JWCIUILTAH B
npodeCCHOHATIBHON AEATENbHOCTH, TPUMEHATh METOJIbl MaTEMAaTHYECKOTO aHaIM3a U MOJIENHU-
POBaHMsI, TEOPETUUECKOTO M IKCTIIepUMeHTanbHoro uccienoBanus (OIMK-2);

- CIOCOOHOCTBIO HCIOJB30BaTh OCHOBHBIE €CTECTBEHHOHAYUYHBIE 3aKOHBI JUIA
NOHUMAHHsI OKpYXKaromero Mupa u sisneruii mpupo;sl (OI1K-3).

IIpogheccuonanvrvimu:

- CIIOCOOHOCTBIO OCYIIECTBISATh TEXHOJOTHMUYECKHH TPOIECC B COOTBETCTBUH C
pErJIaMeHTOM U HCIIOJIb30BaTh TEXHUYECKUE CPEJICTBA JJIi U3MEPEHHs OCHOBHBIX MapaMeTpoB
TEXHOJIOTMYECKOT0 TpoIiecca, CBOUCTB ChIpbs U npoaykimu (ITK-1);

- CIOCOOHOCTBIO Y4acTBOBATh B COBEPLICHCTBOBAHMU TEXHOJIOTMYECKUX MPOIIECCOB C
MO3HIIMN DHEPTO- U PecypcocOepekeH s, MUHIMH3AINN BO3/ICHCTBUS Ha OKPYKAIONIYIO CPEILy
(IIK- 2);

- CIIOCOOHOCTBIO HCIOJb30BATH COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJOIHH,
IPOBOIUTH 00pabOTKY MH(pOPMAIMK C WCHOIB30BAHUEM MPUKIIAJHBIX MPOrpaMM U 0a3 JaHHBIX
JUI pacyeTa TEXHOJIOTMYECKUX MapaMeTpoB 00OpYNOBaHMS M MOHMTOPUHIA NPUPOAHBIX CpPEX
(IIK-3);




- CIIOCOOHOCTHIO UCTIOIB30BATh HOPMATUBHBIC JIOKYMEHTHI 10 Ka4eCTBY, CTaHapTU3AIIH
U ceprudukanuu npoaykroB u uzaenuii (I11IK-4);

- TOTOBHOCTHIO OOOCHOBBIBATH KOHKPETHBIC TEXHUYECKHE PEIICHHs MpU pa3paboTke
TEXHOJOTMYECKHUX MPOIIECCOB; BHIOMPATh TEXHUUECKHUE CPECTBA U TEXHOJIOTHH, HAlpaBlIeHHbIC
Ha MUHUMH3AIMIO aHTPOIIOI'€HHOTO BO3ACHCTBHS Ha OKpyxkarolyto cpeny (ITK-5);

- CIIOCOOHOCTBIO CJEUTh 3a BBIIOJHEHHWEM NPaBWJI TEXHUKH Oe30MacHOCTH,
NPOM3BOJICTBEHHON CaHUTapUH, IMOKAapHOW OE€30MacHOCTH M HOPM OXpaHbl TpyAa Ha
npeanpustusx (ITK-6);

- TOTOBHOCTHIO OCBaMBaThb M SKCIUTyaTHPOBAaTh HOBOE OOOpYAOBaHHWE, MPUHUMAThH
y4acTue B HATAKMBAHUU, TEXHUYECKUX OCMOTpaX, TEKYIIUX PEMOHTaX, IPOBEPKE TEXHUUECKOTO
COCTOSIHHSL 000pyIoBaHus 1 iporpaMMHbIX cpencts (I1K-7);

- CHOCOOHOCTBIO HCIIOJIB30BAaTh 3JIEMEHTHI JKOJOr0-3KOHOMHYECKOTO aHalu3a B
CO3JIaHUH SHEPro- u pecypcocoeperaromux TexHonoruii (ITK-8);

-  TOTOBHOCTHIO M3y4aTh HAyYHO-TEXHUYECKYI0 HMH(OpPMAIMIO, aHAIU3HPOBATh
OTEUCCTBEHHBII U 3apyOCIKHBII OMBIT 10 TeMaTuke uccienoBanuii (I1K-13);

- CIIOCOOHOCTBHIO MPUMEHSTH COBPEMEHHBIE METOJIbI MCCIEI0BAHUS TEXHOIOTHUECKUX
IPOIECCOB M NPUPOIHBIX CPEN, HCIOJIB30BATh KOMIBIOTEPHBIE CPEICTBA B HAY4YHO-
uccienoBareabckoit padore (ITK-14);

- CIHOCOOHOCTBIO IUIAHUPOBATH JKCIEPHUMEHTAIbHBIE HCCIIEIOBaHMUS, I0JIy4aTh,
00pabaThIBaTh U aHATU3UPOBATH MOJTydeHHBIE pe3yspTaThl ([TK-15);

- cIOCOOHOCTBIO MOJENUPOBAaTh 3HEPro- M pecypcocOeperaroue Mporecchl B
XUMHYECKON TeXHOJI0ruu, Heprexumuu u ornotexuosaorun (ITK-16).

3nameo:

- COBpEMEHHBIE Hay4YHbIC JIOCTIKEHUS M TEPCIEKTHBHBIC HAIpaBleHUS paboT B
o0JacTu oXpaHbl OKpYXKaroIIeH cpesibl U palliOHAIbHOIO UCIIOJIb30BaHUs IPUPOIHBIX PECYPCOB.

Ymemnw:

- NPUMEHSATh 3HAHUS, TIOJNYyYCHHbIE TPH W3YYCHHH €CTECTBEHHOHAYYHBIX W
CHEIHUAlbHBIX AUCHHUIUINH, A perieHus (yHIaMEHTANbHBIX U MPUKIAJHBIX 3a7a4 B 00JIacTH
HHEPro- U pecypcocOepeKeHus;

- (dbopMyIMpOBaThH LT U 3aJla4l HAYYHOTO MCCIeI0BaHUs, MPOBOAUTE 00pabOTKY
Pe3yJIbTaTOB SKCIIEPUMEHTA;

- OLIEHUBAaTh MOTPELIHOCTH, aHAJIU3UPOBaTh, HHTEPHPETHPOBATH U 0000LIATH
pe3yabTaThl HAYYHOTO HCCIEOBAHUS, MPECTABIATh IMOJNYYCHHBIE pE3YJNbTaThl HAyYHOTO
UCCIIEIOBaHMS B BUJIE HAYYHOT'O JIOKJIaJja U Pe3eHTalUH.

Braoemy:

- HaBbIKaMU TUIAHUPOBAHUS U TIPOBEICHHS HAYYHBIX UCCIIEIOBaHUH,

- CTaTUCTHYECKIMH METOJaMU 00pa0OTKN IKCTIEPUMEHTAIBHBIX PE3yIbTaTOB;

- HaBbIKAMHU pPAa0OTHI C HAayYHO-TEXHUYECKOH, CIPAaBOYHOM JUTEepaTypoil
AIIEKTPOHHBIMU PECYpCaMHU.

3 Kparkoe conep:xxanne 'HA

lNocynapcTBeHHass uToroBasi aTTecTalus OOydYaroIIMXCS MO IMporpaMMe OakajgaBpuara
npoBoAWTCS B GopMe  3alUThl  BBIMYCKHOW  KBanu@uKamoHHoW pabotel  (BKP).
['ocymapctBeHHast utorosas arrecranus B ¢popme 3ammtel BKP nmpoxoaut B 8 cemectpe Ha 6aze
3HAHWM, NTOJIyYEHHBIX CTYyJ€HTaMU IIPU U3Y4YE€HUHU JUCUUILIMH HampasieHus 18.03.02 Duepro- u
pecypcocoOeperaromue Mporecchl B XMMUYECKONW TEXHOJIOTHH, HePTeXUMHUH U OMOTEXHOJIOTHH.

I'ocynapcTBeHHass HTOroBasi arTecTans oOydyaroIIMXcsl MO Mporpamme OakajgaBpuaTa —
3all[UTa  BBINYCKHOMW  KBaJM(UKAIMOHHOW  pabOThl  MPOBOAMUTCA  T'OCYJAapCTBEHHOMN
AK3aMEHALlMOHHOW KOMUCCHEM.

Kontponb 3Hanuit oOyuaromuxcs, noidydeHHbIX npu ocBoennu OOII, ocymecTBisercs
myTreM npoBeneHus 3amuTl BKP 1 nmprcBoenus kBanudukanuu «bakanaBpy.

4 O0bem I'MA (ounast u 3a0uHast popma)



[Tporpamma oTHOCHTCA K 6a30B0Oi yacTH yueOHOro miaHa, k 010Ky 3 «['ocymapcTBeHHas
utoroBas arrecranus» (b3.b.01) m paccumtaHa Ha COCpPEAOTOYCHHOE IPOXOXKACHHE B 8
cemectpe (4 kypc) st ogHoi hopmbl oOyuenust U B 10 cemectpe (5T Kypc) a1 3a09HON (HOPMBI
B 00beme 216 u (6 3ET). [Iporpamma npeamnosaraeT, 9To 00y4Jaronecs HMEIOT TEOPETHIECKYHO
U TPAKTHYECKYI0 TOJATOTOBKY B 00JacTH OXpaHbl OKPYXKAIOWIEH Cpeasl M palroOHAIBLHOTO

MCIIOJIb30BaHUs IPUPOJIHBIX PECYPCOB.

o B 3auerHBIX B akazem.
Bunst yueOHoI paboThI
SIMHUIIAX gacax
O01mas Tpy10eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY ILUIAHY 6,0 216
KonrakThas pa6ora (KP): - -
CamocrositesbHas padora (CP): 6,0 216
Brmonnenune, nanucanue u opopmierne BKP 6,0 216
3aImmTa
Bua kourpous: 3amura BKP BKP
Bribl yac6HOM paGoTs! B 3auetnpix | B actpoHOoM.
SIMHHIIAX yacax
O01mas TpyA10eMKOCTh IUCHUILIHHBI 110 Y4e0HOMY IUIaHy 6,0 162
KonTakTHas patdora (KP): - -
CamocrositebHas padora (CP): 6,0 162
Brimonaenue, Hanucanue u opopmiienrne BKP 6,0 162
3aImmMTa
Bupa xonrpous: 3amura BKP BKP

4.8 ®akyJabTaTUBBI
AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«IlepeBoa Hay4YHO-TeXHUUYECKOIi JuTepaTypb (PT/.B.01)

1 Heap qucuMniMHbI — NpHoOOpeTeHne oOydJaroMMHUcs 00IIe, KOMMYHUKAaTUBHON U
npoecCHOHANBPHOM KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTAEIBHBIX JTamax S3bIKOBOM
HNOJArOTOBKM  IO3BOJIACTBBIIOIHATD Pa3inyHbIe BUIbI IPO(ECCHOHATEHO OPUEHTHPOBAHHOIO
IIEPEBO/A B IPOU3BOJICTBEHHOM M HAYYHOM JE€ATEIbHOCTH.

2 B pesyabrare H3y4YeHHs] JMCHMIUIMHBI OOydYalOLIMiicd 1O
0axkaaBpHATA JOJIKEH:

Obnadamye CleAyOIMUMU KOMITETEHIIUAMU:

- CHOCOOHOCTBIO K KOMMYHHUKAIIUM B YCTHOM M NUCBMEHHOM (hopMax Ha pycCKOM U
WHOCTPAaHHOM  fA3BIKaxX U1 pEIIeHUs 3a7ad MEXKJIMYHOCTHOIO U MEXKYJIbTYPHOIO
B3aumoeiicteus (OK-5);

- TOTOBHOCTBIO M3y4aTh HAyYHO-TEXHHYECKYI0 HWH(POPMAIMIO, aHAJIN3UPOBAThH
OTEYECTBEHHBIH 1 3apyOesKHBII OMBIT IO TeMaTHKe uccnenoBanuii ([1K-13).

3namo:

- OCHOBHBIE CIIOCOOBI IOCTHKEHHS SKBUBAJIEHTHOCTH B MIEPEBOJIE;

- OCHOBHBIE TIPHEMBI [IEPEBOA;

- S3BIKOBYIO HOPMY U OCHOBHBIE (DYHKITUH SI3bIKA KaK CUCTEMBI;

- JOCTaTOYHOE JJI1 BBIIOJHEHMS II€PEBOAA KOJUYECTBO JIEKCUYECKHMX €IMHHII,
(bpazeosorn3MoB, B TOM YHCJIE COLMANBHBIX TEPMUHOB U IMHTBOCTPAHOBEAYECKUX pPeAIni.

Ymemo:

- IPUMEHSTh OCHOBHBIE IIPUEMBI IIEPEBOA;

- OCYILECTBJIATh IHCBMEHHBII NEpeBON C COOJNIOJEHMEM HOPM JIEKCHYECKOM
HKBUBAJIEHTHOCTH, COOTIO/ICHUEM I'PaMMATHYECKUX, CHHTAKCHUECKUX M CTHIIMCTHUECKUX HOPM;

- 0(OPMIIATH TEKCT MEPEBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PENAKTOPE;

nporpamme




- OCYLIECTBIATh TEPEBOJ C COONIOJEHHEM HOPM JIEKCHUECKOW SKBHBAJCHTHOCTH,
coOI0ICHEM IPaMMaTHYECKHX, CHHTAKCHUECKUX M CTUJIMCTUYECKUX HOPM TEKCTa MepeBoja U
TEMITOPAJIbHBIX XapaKTEPUCTUK UCXOTHOTO TEKCTA.

Braoemn:

- METOAMKOW TPEANEpeBOAUYECKOTO aHalu3a TEKCTa, CHOCOOCTBYIONIEH TOYHOMY
BOCIPUATHIO UCXOJTHOTO BBICKA3bIBAHUS;

- METOAMKOW TOJATOTOBKM K BBIMOJHCHHUIO TIEPEBOJA, BKIIOYAs MOWCK HH(POpMAIH B
CIPABOYHOM, CIIEIMATILHOM JTUTEPAType U KOMITBIOTEPHBIX CETSIX;

- OCHOBAMM CHUCTEMBI COKPAILLEHHOW M€PEBOIUECKON 3aMIUCU IIPU BBIIIOJHEHUUIIEPEBOA;

- OCHOBHOM MHOSI3BIYHON TEPMUHOJIOTHEH CIIEUAIBHOCTH,

- OCHOBaMH peeprupoBaHHs U AHHOTUPOBAHUS JIUTEPATYPHI 110 CIIEIHATLHOCTH.

3 Kpartkoe cogep:xaHue JTUCHUILIAHBI

Beenenue.Illpeamer u ponb mepeBoja B COBpEMEHHOM oOmiecTBe. PasimmuHbie BHIBI
nepeBojia. 3ajaud M MECTO Kypca B IMOATOTOBKe OakalaBpa MO HAMpaBICHHUIO MOATOTOBKU
«JHepro- u pecypcocbeperaromme Mporecchl B XUMHYECKOH TEXHOJIOTUU, HEPTEXUMUU U
OMOTEXHOIOTHI.

Mooyne 1. Ilepesoo npeonodsicenuii ¢ sudospemennvimu gpopmamu Indefinite, Continuous.

1.1.CpaBHeHHE TOpsAIKa CIOB B aHIJIMICKOM W pPYyCCKOM mpeanoxkeHusx. [lepeBon
MPOCTOTO IMOBECTBOBATEILHOTO MPEIOKEHHS HACTOSIIETO, OYIYIIETro U MPOIIEAIETO BPEMEHH.

OcoOeHHOCTH TepeBOAa BONPOCUTENBHBIX U OTPUILIATENBHBIX MPEATOKEHUN B
pa3IMYHBIX BPEMEHAX.

1.2TepeBon mpemioxennit Bo Bpemenax Indefinite, Continuous. UTteHue u mnepeBoj 1o
teme "Xumus'".

Mooyne 2. Ilepesod npednodcenuti ¢ ucnonvzosanuem eudospemennvix gopm Perfect,
PerfectContinuous.

2.1. IlepeBon npemnoxxeHuii Bo Bpemenax rpynn Perfect, Perfect

Continuous  (yTBepAMTENbHBIC, BOIPOCHUTEIBHBIE W  OTpUIATENbHBbIE  (OPMBI).
Oco0eHHOCTH YyNIOTPEOICHHS BCTIOMOTATENbHBIX TJIarojoB.

2.2 IlepeBox crpanarenbHOro 3anora. TpynHble ciay4yaul MepeBOjAa CTPalaTelIbHOIO
3aJIora.

Urenue u nepeBo TeKCTOB 1o TeMe "Hayka u HayuHble MeTOIbI". AKTUBH3ALIUS JIEKCUKU
MPOYUTAHHBIX TEKCTOB.

2.3. IlepeBo MPUIATOYHBIX MTPETOKEHUH.

[Ipunarounble moanexKaIIue.

[IpunaTounblie ckazyeMsle.

[Ipunarounblie onpeaenuTeabHbIE.

[TpuanaTounbie 0OCTOSATENHCTBEHHBIE, PUIATOYHBIE TOTTOTHUTEIIBHBIC.

2.4. Tumsl YCIOBHBIX MPEIOKEHUH, TPaBUIa U 0COOCHHOCTH MX TIEPEBOA.

[IpakTuka mnepeBoja Ha MpUMepax TEKCTOB O Xumuu, [.H. Menoeneese, nayxke u
MexHON02UU.

2.5. TlepeBon TpemTOKEHWH € Y4eTOM TMpaBHa COTJacoBaHHs BpeMmeH. llpsmas u
KOCBEHHasl peyb.

2.6. PaznuuHble BapHaHThI IEPEBOAA CYIIECTBUTEIIHBHOTO B MPEIJIOKEHHH.

2.7. MopanbHbI€ TJIaroiibl U 0COOCHHOCTH HX TEPEeBO/IA.

Pa3BuTue HaBbIKOB nepeBoa no teme "Hayka 3aBTpaminero aas".

2.8. CnennanbHas TepMuHoorus mo teme "Jlabopatopus'.

2.9. Cokpamenus. OCOOEHHOCTH UX MepeBoa. Pa3BUTHE HABBHIKOB MEPEBO/a HA IPUMEPE
TekcToB 1o Teme "JlabopaTopusi, n3MepeHus: B XuMun'".

Mooynv 3. Ocobennocmu nepesooa nNpeono’ceHull ¢ UCNOIb30BAHUEM HEUYHBIX BOpM
enazona.

3.1. Henmunbie ¢hopmbl T1aroa.



WupunutuB (HeompeneneHHas ¢gopma riarona). Pons uHQUHUTHBA B TpEAIOKECHUH U
BapHaHTHI MIEpeBO/Ia Ha pycCKUi sA3bIK. [IpuyacTus u repyHIuu.

3.2. VlHpuHUTHBHBIE 0OOPOTHI.

O6opor gnomnonHeHue ¢ WHOUHUTHBOM. BapuaHThl mepeBoja Ha PYCCKUIM S3BIK.
Tepmunosnorus o Teme "CoBpeMeHHBIE SHEPro- U pecypcocOeperarpmme TeXHOIoruu '

3.3. O6oport noaJiexariee ¢ HHGUHUTUBOM. Pa3muuHbIe BapuaHThI IEPEBO/IA.

Tepmunonorus no Teme "XuMu4eckas TEXHOJIOTH, HEPTEXUMHUS U OMOTEXHOIOTHS .

3.4. TlepeBoa mpuyYacTHBIX 000POTOB.AOCOMIOTHBINA NMpUYacTHBIM OOOPOT W BapHaHTHI
nepeBoja.PazButue HaBbpIKOB nepeBojia 1o Teme "buorexHonorus'.

OO611ee KOJIMYECTBO MOJTYJICH - 3.

4 O0bem yueOHOH THCHHMIIINHBI

4.1 Ounas ¢popma

o B 3auerHBIX B akanmewm.
Bunasr yue6HOM paboThI
SIMHHIIAX gacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 4,0 144
Konraktnas pa6ora (KP): 1,78 64,4
[Tpaktuueckue 3anstus (I13) 1,78 64
CamocrositesnbHas padora (CP): 2,22 79,6
YpakHEeHUs 0 COOTBETCTBYIOIIUM pa3ziesiaM AUCHIUTIINHBI 2,22 79,6
3a4er ¢
Bujx koHTpoJs: 3a4eT / IK3aMeH .
OIIEHKOMH
B ToMm unciie mo cemecTpam
3 cemecTp
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 2,0 72
KonTaktHas padora (KP): 0,89 32,2
Jlextuu (Jlek) - -
CamocrositeabHas padora (CP): 1,11 39,8
YrnpaxHeHus 1o COOTBETCTBYIOIIUM pa3jieJaM JUCIUIUIIMHBI 1,11 39,8
3a4eT ¢
Bujx koHTpoJs: 3a4eT / IK3aMeH N
OIEHKOH
4 cemecTp
O01as TpyA10eMKOCTh THCHUILIHHBI 10 Y4€0HOMY IJIAHY 2,0 72
KonraktHas padora (KP): 0,89 32,2
[Tpaktnyeckue 3anstus (I13) 0,89 32
CamocrositesabHas padora (CP): 1,11 39,8
YrpaxHeHus 1o COOTBETCTBYIOIIUM pa3jie]aM JUCIUTUIINHBI 1,11 39,8
3a4er ¢
Bujx koHTpoOss: 3a4eT / IK3aMeH .
OIIEHKOH
. B 3agernsix | B actpoHoM.
Bunast yueOHoM paboTh
eIMHHIIAX qacax
O0mas TpPyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY ILIAHY 4,0 108
KonTaktHas padora (KP): 1,78 48,3
[Ipaktuueckue 3anstus (I113) 1,78 48
CamocrositeabHas padora (CP): 2,22 59,8
Y1pakHEHUs TI0 COOTBETCTBYIOIIUM pa3jeliaM JHCIATIINHBI 59,7
3a4er ¢
Bua koHTpoOJA: 3aueT / IK3aMeH .
OIIEHKOH

B ToMm umciie nmo cemecTpam

3 cemecTp




OO01masi TPYA0eMKOCTh THCIUIIJIMHBI N0 Y4e0HOMY IJIAHY 2,0 54
AyIUTOPHBIE 3aHITHS: 0,89 24,15
[Tpaktrueckue 3ansatus (I13) 0,89 24
. B 3agyernbix | B actpoHOM.
Bunst yueOHoI paboThI
eIMHUIIAX qacax
CamocrositesasHas padora (CP): 1,11 29,85
YrpakHEeHHUs IO COOTBETCTBYIONTUM pa3JieiaM JUCIUIUTMHBI 29,85
Bujx koHTpoOJs: 3a4eT / 3IK3aMeH Sater ¢
OIIEHKOH
4 cemecTp
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 2,0 54
AY/JIUTOPHBIE 3aHATHSL: 0,89 24,15
[Tpaktuyeckue 3anstus (I13) 0,89 24
CamocrositesbHasi padora (CP): 1,11 29,85
YpakHeHUs 0 COOTBETCTBYIOIIUM pa3ziesiaM AUCHIUTIIMHBI 29,88
Bua koHTpOJIsi: 3a4eT / IK3aMeH auer ¢
OIIEHKOii
4.2 3aounas ¢popma
Buiisl yueGHOM paBoTs: B 3aueTHBIX B akanewm.
eIMHUIIAX Jacax
O0mas TpyA0EMKOCTh JMCHHILJIMHBI 110 Y4eOHOMY IIAHY 4,0 144
KonTaktHas padora (KP): 0,45 16,4
[Tpaktuueckue 3anstus (I13) 0,45 16
CamocrositeabHas padora (CP): 3,33 120
YnpakHeHus: 10 COOTBETCTBYIOIIKM pa3zesiaM AUCHUIIINHBI 3,33 120
3a4er ¢
Bujx koHTpoJs: 3a4eT / IK3aMeH 0,22 OLIEHKOM
(7,6)
B ToMm unciie mo cemecTpam
3 cemecTp
O01as TpyA10eMKOCTh JHCHUILIHHBI 10 Y4€0HOMY IJIAHY 2,0 72
Konrakthas pa6ora (KP): 0,22 8,2
[Tpaktnueckue 3anstus (I13) 0,22 8
CamocrositeabHas padora (CP): 1,67 60
YrpaxHeHus 1o COOTBETCTBYIOIIUM pa3jieJaM JUCIUIUIINHBI 1,67 60
3a4er ¢
Bua koHTpoOss: 3aueT / IK3aMeH 0,11 OLIEHKOM
3.8)
4 cemecTp
OO01masi TPyA0eMKOCTh THCIUIIJIMHBI N0 Y4eOHOMY IJIAHY 2,0 72
Konrakthas pa6ora (KP): 0,22 8,2
[Ipaktuueckue 3anstus (I113) 0,22 8
CamocrositeabHas padora (CP): 1,67 60
YpakHeHUs: 10 COOTBETCTBYIOIIMM pa3zAesiaM AUCIUIIINHBI 1,67 60
3a4er ¢
Bua koHTposs: 3aueT / IK3aMeH 0,11 OLIEHKOM
3.8)
Bi bl yueGHOi paboTs! B 3auetnbix | B actpoHOM.
eAMHHIIAX gacax
O0mas TPyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 4,0 108
KonraktHas pa6ora (KP): 0,45 12,3




[Tpaxtrueckue 3ausatus (I13) 0,45 12
CamocrositeabHas padora (CP): 3,33 90
YrpakHEHHUS IO COOTBETCTBYIONTUM pa3JieiaM JUCIUILUTHHBI 3,33 90
3a4er ¢
Buja xoHTpoOJsi: 3aueT / IK3aMeH 0,22 OLICHKOM
G.7)
B Tom unciie no cemecTpam
3 cemecTp
O01mas Tpy10eMKOCTh JUCHUILIHHBI 10 Y4e0HOMY ILUIAHY 2,0 54
AY/JAUTOPHBIE 3aHATHSL: 0,22 6,15
[Tpaktaeckue 3anrstust (I13) 0,22 6
CamocrositesibHas padora (CP): 1,67 45
YrpaxHeHus 110 COOTBETCTBYIOIIUM pa3iesaM JUCHUIIINHBI 1,67 45
3a4er ¢
Bua koHTpossi: 3aueT / IK3aMeH 0,11 OLIEHKOM
(2,85)
4 cemecTp
O01mas TpyA10eMKOCTh JUCHUILIHHBI 110 Y4€0HOMY IJIAHY 2,0 54
AyIMTOpHBIE 3aHATHS: 0,22 6,15
[Tpaktuyeckue 3anstus (I13) 0,22 6
CamocrositesbHasi padora (CP): 1,67 45
YrpaxxHeHus 110 COOTBETCTBYIOIIUM pa3jiesaM JUCHUIIINHBI 1,676 45
3a4er ¢
Bua koHTpoOJsi: 3aueT / IK3aMeH 0,11 OLIEHKOM
(2,85)

AHHOTanus padoyeil NPOrpaMMbl AU CHMILIMHBI
«Cpaxnanckasi 3aI0UTa B Ype3BbIYaiiHbIX cutyanusx» (O®T/1.B.02)

1 Heap aMcUMIUVIMHBI --TIOATOTOBUTH CTYAEHTA K OCMBICICHHBIM IPAKTUYECKUM
NeHCTBUSAM MO OOECIEeYeHHI0 CBOEH 0€30macHOCTH M 3alllUThl B YCIOBUSAX BO3HMKHOBEHHS
YpE3BBIYANTHON CUTYyally IPUPOJHOTO, TEXHONCHHOTO M BOGHHOT'O XapaKTepa.

2 B pe3yabTare OCBOeHHSI JAUCHMILIMHBI oOydawummiics 10 MporpaMme
0axkajaBpHATA JOJIKEH:

Obnadamye CleaAyOMUMU KOMITETEHIIUAMU:

- CIIOCOOHOCTBIO HMCIIOJIb30BaTh IPHUEMbI IEPBOM IOMOIIM, METOAbl 3alIUTHl B
yCIIOBUSX upe3BbIuaitnbix cutyarmii (OK-9);

- CMOCOOHOCTBIO CJEIUTh 3a BBIIOJHEHWEM IMPAaBUJ TEXHUKU O€30MaCHOCTH,
NPOM3BOJICTBEHHOI CaHUTapuM, IMOKAapHOM O€30mMacHOCTH M HOPM OXpaHbl TpyJda Ha
npeanpustusx (ITK-6).

3nams:

- XapaKTepUCTUKU MPHUPOJHBIX OEICTBUN, TEXHOTEHHBIX aBapuil MU KaracTpod Ha
paaualoHHO, XUMHYECKH ¥ OMOJIOTHUECKH OTMACHBIX 00BEKTaX, MopaXkaromue GakTopbl APYrHxX
OITACHOCTEI;

- OCHOBBI BO3JICHICTBHS OMACHBIX (PAaKTOPOB UPE3BBIYANHBIX CUTYallMi Ha 4yesloBeKa M
MIPUPOJIHYIO CPENY, TONYCTUMBIE NPEECIbHbIE KPUTEPUH HETATUBHOIO BO3/ICUCTBUS;

- Mepbl 0e30MacHOro TMOBEACHUs NpHU NpeObIBAHWM B pailoHax (30HaX) MOXKapoB,
PaZ0aKTUBHOTO, XMMHUYECKOT0 M OMOJIOrMYECKOTO 3arps3HeHNUS;

- CIocOoObI M CPENCTBA 3alUTHl YeJIOBEKa OT BO3ACUCTBUS MOpAXKAroIUX (pakTopoB
Ype3BBIYAHBIX CUTYaLMi IPUPOJHOTO, TEXHOTEHHOTO U BOEHHOIO XapakTepa.

Ymems:




- HCTOJB30BATh CPEJICTBA 3AIIUTHl OPraHOB JBIXaHUS U KOXKH, MEIULUHCKUE s
CaMO3alllUThl U OKA3aHUS TOMOLIH IPYTUM JIFOJISIM;

- MPUMEHATHh NMEPBUYHBIC CPEJICTBA MOXKAPOTYLICHUS JUIsl JOKAIU3AaUUU U TYIICHUS
Mo>kapa, BOZHHUKIIETO B ayIUTOPHH (J1aDOpaToOpHH ),

- OKa3plBaTh cebe W JPYyrUM TMOCTPAJAABIIMM MEIUIMUHCKYIO TIOMOIIb C
HCIIOJIb30BaHUEM TaOeIbHBIX U MOAPYYHBIX MEAUIIMHCKUX CPEJCTB.

Braoemy:

- npuémMamu NpOBEICHUs YaCTUYHOW CaHUTApHOM 0OpabOTKM IMpH BBIXOJE M3 paiioHa
(30HBI) PaAMOAKTUBHOIO, XUMHYECKOI'O U OMOJIOIrMUECKOT0 3arps3HEHMS (3apaskeHus);

- croco0amMu ¥ TEXHOJIOTUSIMU 3alIUTHI B UPE3BbIUANHBIX CUTYaLIUSX.

3 Kpatkoe conepskaHue JUCHUILINHBI:

1. OmacHoctu mnpupogHoro xapakrtepa. CtuxuiiHple O€ACTBHS, SIBICHUS TNPUPOABI
pPa3pyIIUTENbHON CUJIBI - 3EMJICTPSCEHHS, HABOJHEHUS, CEJIEBBIC MOTOKU, OMOJI3HU, CHEKHBIC
3aHOCHI, U3BEPI)KEHUE BYJIKAHOB, 00BAJIbI, 3aCyXH, yparaubl, OypH, MoxKapsbl.

2. OmacHOCTH TEXHOTEHHOIO XapakTepa. ABapuu M KaTtacTpodbl Ha pPaTUAIOHHO
OMacHOM OOBEKTe, XHUMHUYECKH OMAaCHOM OOBEKTe, OHMOJOTMYecKH OMacHOM OO0BEeKTe; Ha
TpaHcropTe  (OKENEe3HOJIOPOKHOM,  aBTOMOOWJIBHOM,  PEYHOM,  aBUAIIMOHHOM);  Ha
TUAPOCOOPYKEHUSAX; HA KOMMYHAIIbHBIX CUCTEMAaX KHU3HEOOeCIeUeHUSI.

3. OnacHocTH BOEHHOTO XxapakTepa. [IpuMeHeHHE OpYXHUsS MaccOBOTO IMOPAXKECHUS
(siIepHOro, XHMMHUYECKOro, OMOJOTHYeCKOro), OOBIUHBIX CpPEACTB C  3aKHUraTelIbHbIM
HAIlOJITHEHUEM, HOBBIX BHUJOB OPYXHSA. 30HBI 3apaX€HUs OT CPEJICTB MOPAKEHUS U HUX
BO3/ICIICTBUE HAa HACEJIEHUE U OKPYKAIOIIYIO IPUPOIHYIO CpENy.

4. TloxapHas 0€30IaCHOCTh — COCTOSIHHE 3allMIICHHOCTH HACEJCHHs, HWMYIIECTBA,
olmiecTBa W rocyaapcTBa OT mnoxapoB. [lokapHas omacHOCTh (IPUYMHBI BO3HUKHOBEHUS
MOKapoB B 3[aHUSX, JIECHbIE MOXapbl). Jlokanuszamus u TymeHue noxapoB. Ilpocreiimme
TEeXHHUYECKUe cpencTBa noxkapotymieHus (oraerymurenu OII -8, OY-2) u npaBuiia nois30BaHus
UMU.

5. Kommuiekc MeponpusiTuii rpakJaHCKOW 3alllUThl HACEJICHMUS.

OmnoBemnienne u wHGOPMUPOBaHHWE HacelieHUss 00 omacHocTu. [IpuHsATHE HaceleHUuEM
curHanoB omnoBemeHus («Buumanue Bcem!», «BosnymHas TpeBora», «PaanannoHHas
OTMacCHOCThY, «XHUMHUUECKas TpeBoray», «OTOOW OMacHOCTU») U TOPSAIOK NCUCTBUS IO HUM.
DOBakyalus HaceJeHHs M3 30HbI omacHocTU. CmocoObl 3Bakyalu OKCTPEHHAsl 3BaKyallus
CTYJICHTOB U3 ayJTUTOPUH NPH BOSHUKHOBEHHUH TT0XKapa.

CpencrtBa nHAMBHIYyaIbHOM 3amuThl opraHoB aeixanus (I'11-7, I'TI-7B, I'11-9, P-2, V-
2K, PITA-1, PIII-67M, PVY-60M, «®enuxcy, I'’I3K, AT, ATIT-3, I13VY-K, UTI-4M, UII-5, UII-
6, KUII-8), koxu (JI-1, O3K, KUX-4M, KUX-5M) yenoBeka. MenuimHCKHE CPECTBA 3AIIUTHI .

CpenctBa KOJUIEKTUBHOM 3alMThl HacejdeHus. HasHaueHuwe, 3alMTHBIE CBOMCTBA
yoexum. IIpotuBopagmanuonusie ykpbiTus (IIPY, mom3emHbIe NemIEXOIHBIE MEPEXO/BbI,
3arinyOJieHHble CTaHIMM METPOIOJUTEHA), MPOCTEUIINE YKPBITHS (TpPaHIIEH, OKOIIbI,
nepekpoIThie menn). [IpaBuna 3anarus yoexwuina.

6. OkazaHue mnepBOM MEIUIIMHCKOW NOMOIIM MPH 0KOraxX, PAHEHUSX, 3apaKCHUsIX.
[TpoBeneHne 4acTUYHON CaHUTApHON 00pabOTKM KOXKHBIX MOKPOBOB YEIIOBEKA MPHU BHIXOJAE W3
30H pPaJUMOaKTHBHOIO, XHMHUYECKOTO M OHMOJOTHYECKOrO 3apakeHUs (3arps3HEHHs), U3 30H
MO>KApOB.

7. JInkBugauus MOCIEACTBHI YpE3BhIUANHON cUTyaunu. PaaunanyuoHHas U XuMuyeckas
pa3BeqKka ouara MmopakeHus (3apakeHus). ABapuiiHO-cracaTenbHble paboThl. CrHeruanbHas
00paboTKa TEXHWKH, MECTHOCTH, OOBEKTOB (Je€3aKTHBAIlWs, Jera3zanus, JAe3uH(EKIus,
JI€3UHCEKLIUS.

8. DkcTpeHHas »dBaKyalus W3 ayauTopuu (1abopaTopuu) B YCIOBHUSAX IMOXKapa,
paIualuoOHHOT0, XUMHUYECKOT0, OMOJIOTHYECKOTO 3arpsi3HEHHS] TEPPUTOPUU C HUCIIOJIB30BAHHEM
npocreimmx cpeacts 3amuThl («Denukey», I'I3K, nporusorasa I'TI-7 ¢ JII1I'-3).

4 O0beM y4eOHOH JUCHUIINHBI



4.1 Ounas ¢opma o0yueHust

o B 3adeTHBIX B akazem.
Bupl yueOHOM paboTh
eINHUIIAX yacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY ILIAHY 1,0 36
KonraktHas padora (KP): 0,44 16,2
Jlexmm (Jlek) 0,44 16
CamocrositesbHas padora (CP) 0,56 19,8
Buj koHTpoOJIsi: 3a4eT / IK3aMeH 3a4er

Bunsl yaeOHoI paboThI

B 3aueTHBIX

B acTponom.

eIIMHUIIAX qacax
O01as Tpy10eMKOCTh JUCHUILIHHBI 10 Y4€0HOMY IJIAHY 1,0 27
KonraktHas pa6ora (KP): 0,44 12,15
Jlexumn (Jlek) 0,44 12
CamocrositesbHasi padora (CP) 0,56 15,85
Bua koHTpoOJs: 3a4eT / IK3aMeH 3a4er
4.2 3aounas popma o0ydeHHs
Bl yae6HOR paboTE! B 3aueTHEBIX B akanem.
CIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCIHHIJIMHBI 10 Y4e0HOMY IJIaHY 1,0 36
KonraktHas pa6ora (KP): 0,11 4.2
[TpakTnueckue 3anstus (I113) 0,11 4
CamocrositeanHas pa6ora (CP) 0,78 28
Buja konTpoJisi: 3a4eT / IK3aMeH 011 3auyer
’ 3.8)

Bunel yue6HoI paboTh

B 3aueTHBIX

B acTponom.

€IMHULIAX qacax
O01as Tpy10eMKOCTh JUCIUIIIMHBI 110 Y4e0HOMY TLUIaHYy 1,0 27
KonrakTHas padora (KP): 0,11 3,15
[Tpaktnyeckue 3anstus (I13) 0,11 3
CamocrositesibHas padora (CP) 0,78 21

Buja koHTpoOJISi: 3a4eT / IK3aMeH 0,11 3auer (2,85)

AHHOTanuA padoyeil NPOrpaMmMbl AU CHUIIMHBI
«Teopernueckue ocHoBbI xumum» (®T.B.03)
1 Heap aucuunauHbl —(HOPMUPOBAHUE y CTYJAEHTOB MPOYHBIX (DyHIaMEHTaTBHBIX

3HaHWI B 00JaCTH XUMHUU Ha OCHOBE M3YyUEHHUs OCHOBHBIX MOHATHUN U 3aKOHOB XMMUHU C OMOPOI
Ha Tabmuuy snemeHtoB JI.M. MenneneeBa, Tabmuily pacTBOPUMOCTH M P aKTUBHOCTH
metauioB. JlucuuninHa «TeopeTndeckre OCHOBBI XHMMH» JOMOJHSAET M CIOCOOCTBYET
JIydlIEMy MOHUMAaHUIO JUCHUITIIMHBI ((O6HIa${ N HCOPraHUYCCKasA XUMMUSI»

2 B pe3yabrare wu3yvYeHUsi UCHUIUIMHBI OOy4YalIIUiicd 1O mNporpamme
0akaJjlaBpUaTa J10JIKeH

Obaadoams CIeayOIIMU KOMIETCHIIUSIMHU:

— CHOCOOHOCTBIO MCIIONB30BATh OCHOBHEIE 3aKOHBI C€CTCCTBCHHOHAYYHBIX JUCHOUIIINH B
HpO(bCCCPIOHEUIBHOfI ACATCIIbBHOCTH, TMPUMCHATL MCTOAblI MATCMATUYCCKOTO aHAJIN3a U
MOJICITUPOBAHHUS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOT0 HecieaoBanus (OITK-2);

— CIIOCOOHOCTBIO HMCHOJIB30BATh OCHOBHBIE E€CTECTBCHHOHAYYHBIC 3aKOHBI IS
MOHUMAaHHMsI OKPY’KaIOIIero Mupa u seieHui npupoast (OITK-3)



— TOTOBHOCTHIO HM3y4aTh HAYYHO-TEXHHYECKYI0 HMH(POPMALHUIO, aHaJIU3HPOBATH
OTEYECTBEHHBIN M 3apyOEIKHBIN OIBIT 110 TeMaThke ucciaemoBanuii (ITK-13).

3uams:

— OCHOBHBIE 3aKOHBI XUMUU;

— CTpOEHHE aTOMa U NEPUOJUYECKUN 3aKOH;

— OCHOBHBIE KJIACChl HEOPIaHUYECKUX BEIIECTB;

— KJIaCCU(PMKALIMIO XUMUYECKUX PEaKIIHIA;

— OCHOBHBIE TUITBl XUMHUYECKOU CBSI3H.

— IIPOLECCHI, IPOTEKAIOIINE B pACTBOPAX, U OCHOBHBIE TEOPUHU KUCIOT U OCHOBAHUN.

Ymems:

— COCTaBJIATH DJIEKTPOHHBIE (POPMYJIBI aTOMOB M OINPEIEINIATh BAJCHTHOCTH U CTEHCHU
OKHCJICHUS B COEIMHEHUSX;

— COCTaBJIATH (OPMYJIBI HEOPTaHUYECKHUX BEIIECTB PA3IMYHBIX KJIacCcoB (OKCHIOB,
KHCJIOT, OCHOBaHHM, COJICH ),

— COCTaBJISATh YPABHEHUS XMMUUYECKUX PEAKLUN Pa3INYHBIX TUIIOB;

— MPOBOAUTH CTEXUOMETPUUYECKUE PACUETHI IO YPABHEHUAM XUMHUUYECKUX PEAKLIU;

— COCTaBJIATH (HOPMYJIBI KOMIUICKCHBIX COCAMHEHUH, AaBaTh UM Ha3BaHUS W Mpeiarath
CIOCOOBI OTYYEHHUSI.

Braoemy:

— METOJaMU OIHMCAHMS CBOMCTB BELIECTB HA OCHOBE 3aKOHOMEPHOCTEW, BBITEKAOIIUX U3
IIEPUOIUYECKOr0 3aKOHA ¥ NIEPUOINYECKON CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

3 Kparkoe conepixaHue AUCHMILINHBI .

Mooy 1. BBeieHU€e B XUMHUIO.

OcHoBHbIE TMOHATHS XUMHUU.OCHOBBI AaTOMHO-MOJEKYJISIPHOTO YYEHHMs, BBIYMCIICHHS
pa3sMepoB M MacC arOMOB M MOJIEKYJI, OTHOCUTEJIbHBIE aTOMHBIE M MOJIEKYJISIPHBIE MAaccChl,
MOJIIpHasi Macca. 3aKOH MPOCThIX KPAaTHBIX OTHOLIEHUH, 3aKOH COXPAHEHHS MAacChl, IPOCTENUIINE
BBIUMCJIEHHUS] 0 YypPaBHEHUSM XMMHMUYECKHX peakuuid Ha ‘“‘U30BITOK-HemocTaTok’. I'a3oBble
3aKoHbI, ypaBHeHHe Kitaneiipona — MenzaeneeBa 1 BBIYMCIEHUS HA €70 OCHOBE.

OcHOBHbBIE KJIaCcChl HEOPraHMYECKUX coequHeHH.KucioTel U OCHOBaHUS; COJIU:
CpeaHMe, KUCIbIe, OCHOBHBIE, KOMIUIeKCHbIE. Kimaccudukanus 1 HomeHkiaTypa. Juccounanus
AIIEKTPOJIUTOB B BOJHBIX pacTBopax.AM(OTEpHbIE OKCHABI U TUAPOKCUABIMN OCOOEHHOCTU WX
XUMHUYECKHX CBOUCTB. KuciaopoaHble 1 6eCKUCIOpOAHbBIE KUCIOTHI U UX COJIH.

KommnekcHele coeauHenust. OOmue CBEAEHHS O KOMIUIEKCHBIX —COEIMHEHUSIX.
Kommnekcoobpa3oBarenb, JIMraHIbl, KOOPAMHAIMOHHBIE YHWCIA, JEHTAHTHOCTBHJIUTAH[IOB,
BHYTPEHHSS M BHELIHASA cepbl KOMIUIEKCHOro coennHeHus. Kinaccudukanus KOMIUIEKCOB IO
BUJly KOOPAMHUPYEMBIX JUTaH10B. HoMeHKIaTypa KOMIUIEKCHBIX coeauHeHui. [Ipencrapnenue
00 M30MEpHH KOMIUIEKCHBIX coequHeHud. Peakiuu oOpa3oBaHMs KOMIUIEKCHBIX COCTWHEHUH,
CBOMCTBA KOMIUIEKCHBIX COCIMHEHUM.

OcHOBHbIE ~TUNBI XUMHYECKHX peakuuil.PeakimmoOMeHHble ¥ OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIE. THUINYHBIE OKHUCINUTEIM W BOCCTAHOBUTENM, HAlNMCAHUE YpPaBHEHUU
MPOCTEHIINX  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX —peakiuil. Tumbl O0OMEHHBIX peakuui,
TUIPOJIN3 COJIEH B BOJHBIX pacTBOpax.

[Tepuonnueckuii 3axkon J[.M.MenaeneeBa um nepuoandeckue cBoucTBa. CoBpemMeHHas
(dopMynMpoBKa MEpPUOANYECKOro 3akoHa. lleproauueckas cucteMa M ee CBA3b CO CTPOCHUEM
atomoB. [IpenckasaHue CBOWCTB Ha OCHOBE IEPUOAMYECKOTO 3aKOHA. ATOMHBIE W HOHHBIE
paguychl. YCIOBHOCTb OJTHUX IOHATHH. VI3MeHeHue paauycoB aTOMOB IO IEPUOJUYECKOU
cucreMe. VIOHHBIE painyChl U UX 3aBUCUMOCTb OT JJIEKTPOHHOI'O CTPOECHHUSI aTOMOB M CTEIIEHU
OKHUCJIEHHS. DHEpPrus HOHM3ALMM M CPOJCTBO K 3JIEKTPOHY. 3aKOHOMEPHOCTH B H3MEHEHUH
sHepruu wuoHuzauuu. Cxema Koccenst s OOBSICHEHHS OTHOCUTENBHOM CHIIBI KHCIOT U
ocHoBaHuil. llpencraBneHne o wmeromax cpaBHMTENbHOro pacuera M.X. KapanerbsHua.
3Ha4YeHHE IEPUOANYECKOr0 3aKOHA.

Mooynb 2. Xumuyeckast CBSI3b.



Tunsl XUMHUYECKON CBSI3U.DJIEKTPOOTpULIATENbHOCTh. KOBajeHTHAass W HOHHas CBS3b.
CBoiicTBa KOBAJIEHTHOW CBSI3U: HAIPaBICHHOCTb M HachblaeMmocTb. [lomsipHas koBaneHTHas
CBA3b. XAapaKTEPUCTUKU KOBAJEHTHOM CBA3M: AJIMHA, IPOYHOCTb, BAJIECHTHBbIE YIJIbL. J{IuHBI
OJIMHApHBIX M KpPaTHBIX CBsA3ei.D¢(deKTuBHbIE 3apsiabl aTOMOB B MoJjeKyiax. JIumoiabHbIN
MOMEHT. J[MIIOJIbHBIE MOMEHTHI M CTpO€HUE MoJeKyil.JIoOHHas CBsA3b Kak NpeNeNbHBIA Clydan
KOBAJICHTHOM CBsI3M. HeHanpaBneHHOCTh M HEHAChIIAEMOCTh HMOHHON cBs3u. llonsgpusanus
MOHOB. 3aBUCUMOCTb IOJISIPU3ALMU HOHOB OT THUIIA 3JIEKTPOHHOM CTPYKTYpHI, 3apsijia U paanyca
MOHOB.  BnusHume  monsipusauuMM  Ha ~ CBOWCTBA  BemiecTB.MexMmolieKynsipHas U
BHYTPUMOJIEKYJISIpPHAsE BOJOPOAHAsl CBA3b. DHEPIUsl W JJIMHA BOAOPOJHOW CBsA3M. BinsHue
BOJIOPOJHOM CBSI3W HAa CBOWCTBAa BemIeCTB. MeTaminueckas CBs3b W ee¢ cBoiicTBa.O0mue
IIPEJICTaBIECHUS O MEKMOJIEKYIISIPHOM B3aUMOJIEHCTBUH.

Mooynv 3. CBOWCTBa pacTBOPOB.

PactBopel u B3auMmozeicTBus B pacTBopax.lTeopunm kuciaor u ocHoBanuil.lIponeccsl,

COIIPOBOXKIAIOIIME O0pa3oBaHHE JKUJAKMX HMCTUHHBIX pAacTBOPOB  HEIJIEKTPOJIUTOB U
JIEKTPOJIUTOB. XapakTepucThKa MEX4YaCTHYHBIX  B3aMMOJCHCTBUA B  pacTBOpax.
IIpencraBinenne o conbBaTauMu. [neanbHble W pealbHbIE  pPacTBOPbL. AKTHBHOCTB;

KOA((UIIMEHT aKTUBHOCTH KaK Mepa OTKIIOHCHHsI CBOMCTB KOMIIOHEHTA PeajhbHOr0 pacTBOpa OT
€ro CBOMCTB B MJI€aJIbHOM pacTBope. Peakiuu, npoTekarmme B pacTBOpax.

Henocrarounocte Teopum Appenuyca. [IpoToHHass Teopus KHCIOT M OCHOBAHUI;
KOHCTaHTbl KHCJIOTHOCTM M OcHOBHOcTHM; Ikana pKa um pKs. KoHcranTa aBTOmporonusa
pactBoputensa.  JuddepeHuupyomue ¥ HHBETUpYyIOmMe pactBoputenu. IloHstue 00
3JIEKTPOHHOU T€OPHUH KUCIOT U OCHOBAHU.

4 O0beM y4eOHOH JUCHUIIMHBI

4.1 Ounas ¢popma

. B 3aueTHbIx B akanem.
Bunsl yueOHoI paboThl
€IMHULIAX qgacax
O01as TpyA10eMKOCTh THCHUILIHHBI N0 Y4€0HOMY IJIAHY 2,0 72
KonrakTHas padora (KP): 0,89 32,2
Jlexumn (Jlek) 0,44 16
[Tpaktnueckue 3anstus (I13) 0.44 16
CamocrositesibHas padora (CP) 1,11 39.8
Buja koHTpoJisi: 3a4eT / IK3aMeH 3a4yer

B 3auerHbIX B actponom.

Bunsl yueOHoM paboThI

CIMHUTIAX Jacax
OO0mas TpPyA0eMKOCTh JMCIHHMILJIMHBI 10 Y4eOHOMY IIAHY 2,0 54
KonTaktHas padora (KP): 0,89 12,15
Jlexiuu (Jlek) 0,44 12
[Ipaktuueckue 3anstus (I113) 0.44 12
CamocrositesibHas padora (CP) 1,11 41,85
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3auer
4.2 3aounas ¢popma
Bitb1 yuc6HOi paGoTs! B 3auetHbIX B akagem.
eIMHULIAX qacax
O01mas Tpy10eMKOCTh IMCHUILIHHBI 10 Y4€0HOMY IIAHY 2,0 72
KonrakTHas padora (KP): 0,22 8,2
Jlexmn (Jlek) 0,11 4




[Tpaxtuueckue 3ausatus (I13) 0,11 4
CamocrositebHas padora (CP) 1,67 60
Bua koHTpOJIA: 3aUeT / IK3aMeH 3ayer
0,11
(3.8)
N B 3auetHbIx B acTponom.
Bunel yueGHoI paboThI
SIMHULIAX gacax
O0mas TPyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 2,0 54
KonraktHas padora (KP): 0,22 6,15
Jlexmm (Jlek) 0,11 3
[Tpaktuyeckue 3anstus (I13) 0,11 3
CamocrositesbHasi padora (CP) 1,67 45
Buja koHTpoJsi: 3a4eT / IK3aMeH 011 3auer
' (2,85)
AHHOTaIUs padoyeil MPOrpaMMsbl AU CHUILIHHBI
«BBegenne B MateMatuky» (OT/1.B.04)
1 eabo AWCHMIUVIMHBI sBIsieTcs  QopMmupoBaHue y OakanmaBpa 0a30BBIX

MAaTEMATUYCCKHUX 3HaHHI>i, HeO6XO,I[I/IMBIX JUIA L[anLHeﬁmero HU3YUCHUA pPa3acioB BRICIIIEH
MaTeMaTuKu. A TAaKXKEC, JIA H3YUCHUA psaa O6HI€HayLIHI>IX JUCHUIINIMH W JUCHUIIIINH
HpO(l)CCCI/IOHaJ'IbHOFO OUKIJIA.

2 B pe3yabTare o0CBOEHHS JUCHUILUIMHBI O0yYAWIIUICA MO MporpaMmme
0akajaBpuaTa J0JIKEH:

Obnadamsy  cHeAylOIMUMH  O0MIETPO(ECCUOHTTAILHBIMU M MPOPECCHOHATBHBIMU
KOMIIETEHITHSIMHU:

— CIIOCOOHOCTBIO  WCIIOJIb30BAaTh  OCHOBHBIC  3aKOHBI ~ €CTECTBEHHOHAYUYHBIX

TUCIUIUNIMH B TPO(EeCCHOHANBLHON NIEeATENbHOCTH, MPUMEHSATh METOABl MaTeMaTHYeCKOTO
aHaJIM3a U MOJICIMPOBAHUS, TCOPETHUECKOTO U dKCIIepUMeHTaIbHOTo uccienosanus (OITK-2);

- CIIOCOOHOCTBIO IUIAHUPOBATh AKCIIEPUMEHTAIBHBIC WCCIICOBAHUS, TIOTYyYaTh,
00pabaTrbiBaTh ¥ aHATU3UPOBATh NOMy4deHHbIe pe3yiabrarhl (ITK-15).

3namo:

- OCHOBHBIE METObI UCCIENOBAHUS dJIEMEHTAPHBIX (PYHKIINNA, UX CBONCTBA U rpaduKH,
TOXKJIECTBEHHBIC TIPEOOpPA30BaHUs aAIreOPandecKUX W TPUTOHOMETPHUYECKUX BBIPAKCHHI,
CIIOCOOBI pEIIeHUs YPaBHEHUN U HEPABEHCTB, DJIEMEHTHI TEOPUHU YUCEII, BKITFOYAss KOMILIEKCHbBIE
4yycia, ¥ TEOPUM MHOYKECTB, OCHOBBI AHAIMTHYECKOW TE€OMETPUM, BEKTOPHOM M JIMHEHHOMN
anreOpsl.

Ymemn:

- TmpuoOperaTh HOBBIE MaTeMAaTUYECKHWE 3HAHHS, UCIONB3YyS  COBPEMEHHBIE
oOpa3oBaTenbHbIe ¥ WH(GOPMAIMOHHBIC TEXHOJIOTHH, COCTABJISITH MaTEeMAaTHYECKHUE MOJICITH
TUTIOBBIX 33Ja4 M HAXOAUTh CIIOCOOBI WX PEIICHUH; YMETh NMEPEeBOANTh HAa MATeMaTUYECKUUN
SI3BIK TIPOCTEHINTNE TPOOJIEMBI, TTOCTABIICHHBIC B TEPMUHAX JIPYIHX IMPEIMETHBIX 00JjacTeld, u
MCIIOJIL30BaTh IPEBOCXOICTBA ITOU nepedOpMyIUPOBKH AJIS UX PEIICHUS.

Braoems.:

- MaTeMaTH4YeCKON IOTUKOW, pPa3BUTHIMH YYeOHBIMH HaBBIKAMH M TOTOBHOCTBIO K
MIPOJIOJDKCHHUIO 00pa30BaHUs, YMEHHUEM YWUTATh M aHAJIU3MPOBATH YUECOHYI0 MaTeMaTHUECKYIO
JUTEPATYPy, IEPBUYHBIMU HABBIKAMH M METOJIAMU PEIICHUS MaTEeMAaTHYECKUX 3a7a4 TACIUTUTHH
po(heCcCHOHAFHOTO UKJIA U AUCHIUTUINH MPOQIIEHON HAIPaBICHHOCTH.

3 Kpartkoe conep:kaHue TUCHHUIINHBI:

Brenenne.




[Ipenmer u mMeToasl Marematuku. OTNHCAaHHE OCHOBHBIX pa3lelioB Kypca. TpeboBaHus
IIPU U3YYEHHUH Kypca.

Moayas 1.

JJIeMEeHTbl TeOPpMH 4YHCe]l M TeOpUM MHOKeCTB. /[eHCTBMSI HAJ MHOIOYJICHAMH.
OcHOBHbBIE THNBI yYPABHEHHH M HEPaBeHCTB, MeToAbl MX pemenusi. Yucna (uensbie,
OTpULIATENIbHbIE, BEIIECTBEHHbIC). AOCONIOTHAs  BeIMYMHA  JIEHCTBUTENIBHOTO  YHCIIA.
Kommiekcapie uncna. Onepanuu Haa HUIMH.  MHOXECTBa U ONepaldud HajJ HUMHU. DIIEMEHTHI
MHO’KECTBA, MOJIMHOXXECTBA. YMCIIOBbIE MHOXKECTBA. ®opmynel MyaBpa u  Jinepa.
W3BnedeHne KOpHA N-OM CTENEHU U3 KOMIUIEKCHOrO 4ucia. Pemenre ypaBHEHUN KBagpPAaTHBIX U
BBICIIMX MOpsAAKOB. PannonanbHas nqpo6s. OcHOBHAs Teopema anreOpbl. TpUroHOMeTpUuyYecKue
ypaBHEHHUS W HepaBeHCTBA. Jlorapudmudeckue ypaBHEHUS M HepaBeHCTBA. [lokaszarenbHbIC
YpaBHEHUS U HEpaBEHCTBA. PellieHneypaBHEeHN U HEPaBEHCTBCMEIIAHHOTOTHIIA.

Moayas 2.

@®yuknun U ux cpoicrBa. Ilpocreiimme 3neMenTapHbie ¢GyHkuuu.Hexoropsbie
BOIPOCHI IVIAHUMETPHUH U CTEPEOMETPHH. AHATUTHYECKAS] TeOMeTPHsl.

[Monstus dynkuuu.Mceneqopanue Qynkuuu. CrnocoObl 3amanus ¢yHkiuil. ObpaTHbIe
¢byaknuu. CBoiicTBa 31eMEHTapHbIX (QyHKOMHA.  (JIMHEWHBIC, KBaJpaTUYIHBIC, CTCIICHHEIC,
MoKa3aTeibHble, JIorapuhMUYecKue, TPUTOHOMETPUUECKHE M JApyrue) Meroa KOOpAMHAT Ha
MJIOCKOCTH. JlekapToBa MpsSMOYTOibHAs CHUCTEMa KOOPIWHAT, IMOJSpHAs CUCTeMa KOOpJMHAT.
Paccrosinue mexnay 1ByMsa Toukamu. JleieHne oTpe3ka MmomnoiaM. YToia MexAy JABYyMs IPSIMbIMU
Ha MJIOCKOCTH. Y CJIOBUSI MApaJICIIbBHOCTU U MEPIICHIUKYISIPHOCTU MPSAMBIX. Y paBHEHUS MPSIMON
JIMHHUH Ha MJIOCKOCTH: 00I1Iee, C YIIIOBBIM KO3(PPUIIMEHTOM, MPOXOAsIel Yyepe3 JaHHYIO TOUKY B
3aJIaHHOM HAIPAaBIICHUM, MPOXOIAIICH uYepe3 NBE NaHHbIE TOYKH. PaccTossHME OT TOYKH [0
npsimoi. Kpuble BTOporo mopsinka. Kanonwueckue ypaBHEHHs U TpaUKu OKPYXKHOCTH,
AIITUIICA, TUIIEPOOJIBI, TapaloJIbI.

Moayas 3. Bekxtophasiaareopa.

Bektopel. Mogyne Bekropa. OpTel, HampasisroolMe KOCHHYChl. Omepanuu Hax
BekTopamu. CKaliipHOE NpOU3BENEHUE JIBYX BEKTOpOB. BekTopHOe mnpousBeneHue AByX
BEKTOpPOB. (CMEIIaHHOE TNPOM3BEIEHUE TpPEX BEKTOPOB. DU3NUECKOE M T'E€OMETPUUYECKOE
MPUJIOKEHNE BEKTOPHBIX TPOU3BEICHUN.

Mopnyas 4. JIuneiinasianreopa.

Matpunpsl. Onepauuu Haja MaTpulaMu. OJIEMEHTapHble MPeoO0pa3oBaHUsI CTPOK
Mmatpuubl. [IpuBeneHne MmaTpuubl K CTyleHYaToMy BuAy M Buay laycca. Panr marpuusl.
Onpenenurens MaTpuilbl U ero cBoictBa. OOparHas matpuia. PemieHue cucrteM JTUHEHHBIX
anreOpanyeckux ypaBHEHMH (C MOMOIIbI0 00paTHOM Marpuibl, MeTojoM ['aycca, meTomom
Kpawmepa). IlpencraBnenue o TMHEHHBIX BEKTOPHBIX MpocTpaHCTBaX. COOCTBEHHbIE BEKTOPHI U
COOCTBEHHBIE 3HAUECHUSI MATPHIIbI.

4 O0beM yueOHOH THCHMIIINHBI

4.1 Ounas gopma

. B 3aueTHEBIX B akanem.
Bunsl yueOHoI paboThI
€IMHULIAX qacax
O0mas TPyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IIAHY 2,0 72
KonrakTHas padora (KP): 0,89 32,2
Jlexmm (Jlek) 0,44 16
IIpaktuueckue 3anstus (I113) 0.44 16
CamocrositesibHas padora (CP) 1,11 39.8
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3a4yeT




Bunsl yueOHOM paboThI

B 3aueTHBIX

B actponom.

eIMHULIAX Jacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 2,0 54
KonraktHas pa6ora (KP): 0,89 12,15
Jlexumu (Jlek) 0,44 12
[Tpaxtrueckue 3ansatus (I113) 0.44 12
CamocrositesibHas padora (CP) 1,11 41,85
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3a4yer
4.2 3aounas ¢popma
Bt yueGHoi paGoTs! B 3aueTHEBIX B akazem.
CIMHULIAX qacax
O01as TpyA0eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 2,0 72
KonraktHas pa6ora (KP): 0,22 8,2
Jlexmu (Jlek) 0,11 4
ITpakTnueckue 3anstus (I113) 0,11 4
CamocrositesbHasi padora (CP) 1,67 60
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3auyer
0,11 (3.8)

Bunel yue6HoI paboThl

B 3aueTHBIX

B actponom.

eIMHUIIAX Jacax
O0mas TpPyA0EMKOCTh JMCIHHILIHHBI 10 Y4e0OHOMY IIAHY 2,0 54
KounraktHas padora (KP): 0,22 6,15
Jlexmm (Jlek) 0,11 3
[Tpaktnyeckue 3anstus (I13) 0,11 3
CamocrositesnbHas padora (CP) 1,67 45
Bua xonTpoas: 3aueT / IK3amMeH 0,11 3ayer

(2,85)




