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rpaduke (MpUIOKEHUE — padOUMil YICOHBIN TIIaH).
4.4. AHHOTAUM PAdOYHUX MPOrPAMM JUCUHUIIMH
[IpuBoasATCS aHHOTaUMM pabOYUX MPOrpaMM JTUCLUIUIMH B COOTBETCTBUU CO

CTPYKTYpO# mporpammbl OakajaBpuaTta ¢ ykKa3aHHeM oObeMa M BHJA Y4eOHBIX pPabOT IO
JUCHUITJIMHAM.
YciaoBuble 0003HaveHusi: 3a — 3a4uer; 3a0 — 3aueT ¢ OLEHKOM; IK3. — IK3aAMEH.
4.4.1. IucuMnjuHbI 00s13aTe/IbHOM YacTH (6a30Bast 4acTh)
AHHOTAIUA
paboueii mporpaMMbl JUCHUNIMHBI
«AHnoctpannbii m361k» (b1.65.01)

1. Heanb AUCHUNIMHBI
— npuoOpeTeHHe OOydJarIIMMHUCS OO0INeH, KOMMYHHUKATHBHOH U NpodecCHOHATbHOM
KOMIIETCHIIMI, YpOBEHb KOTOPBIX Ha OTAEIbHBIX JTanax A3bIKOBOM MOATOTOBKU
MO3BOJISIET HCIIOJIb30BATh WHOCTpPaHHBIN A3BIK MPAKTHYECKH KaK B
npodeccnoHabHOW  (IPOU3BOJACTBCHHOW H HAy4YHOW) JEATEIbHOCTH, TaK W IS
1enei caMooOpa3oBaHuUs.
2. B pe3yabraTe wu3yYeHHs IUCHMIJIMHBI OOy4YalOIIWiicd MO mporpamMmme
0akajlaBpUaTa J10JIKeH:

Obnadams ClIEYIONTUMU KOMITETCHIIUSIMU:

- CMOCOOHOCTh K KOMMYHHKAIIMH B YCTHOW U MUCbMEHHOMN (hopMax Ha PYCCKOM H
WHOCTPAHHOM SI3bIKaX /ISl PEIICHHS 33]1a4 MEKIMYHOCTHOTO U MEKKYJIBTYPHOTO
B3aumozercteus (OK-5).

3Hnameo:

- OCHOBHBIE CIOCOOBI COUETAEMOCTU JIEKCHUYECKUX €IUHHUI] M OCHOBHBIE
CJI0BOOOpPAa30BaTeIbHbIC MOJIEIIH;
- PYCCKHE 5KBHUBAJICHTHI OCHOBHBIX CJIOB U BBIPAXKECHHM PEUYH B MIPOIIECCE MEKITUYHOCTHOTO U
MEXKYJIbTYPHOTI'O B3aUMOJICHCTBUS;
- OCHOBHBIE TTPUEMBI K METOJIbI pehepupOBaHUS U AaHHOTUPOBAHHUS JINTEPATYPHI;
- TaCCHUBHYIO M aKTUBHYIO JIEKCHUKY, B TOM YHCIe OOIICHAYYHYIO U CTIEIUATIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO JiJisi paObOThI Ha/l TUTIOBBIMU TEKCTAMH;
- mpueMsbl paboThl C OPUTUHATIHHOU JTUTEPATYPOl HA HHOCTPAHHOM SI3bIKE.

Ymemns:
paboTaTh ¢ OpUTHHAILHOMN TUTEPATYPO HA MHOCTPAHHOM SI3BIKE;
paboTaTh CO ClloBapeM;
BECTHU IMEPEINUCKY HA N3yYAaEMOM SI3bIKE C LIETbI0 MEKINYHOCTHOTO U MEKKYJIBTYPHOIO
B3aHMOJCHCTBUS;
- BECTH PEUYeBYI0 [EeATEIbHOCTh TNPUMEHUTENbHO K cdepe OBITOBOH U
npo¢eCcCuOHATbHON KOMMYHHUKAITUH.

Brademu:

- WHOCTPAHHBIM SI36IKOM Ha YPOBHE MEXJIMYHOCTHOTO U MEXKYJIBTYPHOTO OOIIEHUS,
HABBIKAMU ¥ YMEHUSMU PEUYEBO JEATEIbHOCTH IPUMEHUTENHHO K cepe OBITOBOM U
npodeccnoHanTbHOM KOMMYHHKAIIMU, OCHOBaMH ITyOJIMYHOMN peul;
- OCHOBaMH ped)epUpOBAHHS U aHHOTUPOBAHUSI TUTEPATYPhI HA U3y4aeMOM HHOCTPAHHOM
SI3BIKE.

3. KpaTkoe conepskaHue JUCHHUILIMHBI:

Mooyns 1. I pammamuueckue mpyoOHOCmu U3y4aemo2o A3viKa

1.1 JInuHble, NpUTSHKATENBHBIE U TPOYHE MECTOUMEHHS.

CrpspkeHue riarona-cBsi3Ky.

M3meHeHue riarona-cBs3ku B popMax Hacrosiiero BpeMeHu. O6pa3zoBaHUE pa3IuIHBIX
BHJIOBPEMEHHBIX (POpM C MmoMomIbi0 Tiaroja-cBs3ku. OOpa3zoBaHue u ynotpebieHue Ghopm
ITACCUBHOTO 3aJI0Ta.

1.2 TTopsimok ciioB B IpeIOKeHUH. IM(paTHIeCKIE KOHCTPYKITHH.



2.1. Uudunutus. @opmel nHpuauTHBaA. [Ipon0omKEeHHBIH U IepPEKTHBIN NHOUHUTHUB.
Oynknuu  wHQUHATHBA B mpeioxeHnnd. OOpa3oBaHWe W yMoTpeOJieHHe WHOUHUTHBHBIX
00OpOTOB THNA «CIOXKHOE TOAJIEKAIIEE» U «CIIOKHOE JONOJHEHHE». BapmaHThl mepeBona
MHOUHUTUBHBIX O0OpPOTOB HA PYCCKHM fA3BIK.

2.2. BunoBpemennble (Gopmbl TiarosioB. OOpazoBaHHE MPOCTHIX, MPOAODKEHHBIX,
nepeKkTHeIX M Nep(eKTHO-NPOAOIKEHHBIX BpeMeH. BomnpocurenbHble NPEUIOKEHUS B
pa3nuyHbIX BpeMeHax. OOpa3oBaHue OTpULATENBHBIX (POPM TJ1arosia B pa3iMyHbIX BpEMEHaX.
Mooy 2. Umenue memamuueckux mexkcmos.

YreHue TEKCTOB 10 TEMaM:

1. BBenenue B crieniajbHOCTD

2. JI.. Menneneen

3. PXTY um. JI.1. MenaeneeBa

IlonsTe 0 BUAAax yTeHUs Ha npumepax TexkcroB o Xumuu, .M. Menneneese, PXTY
um, JI.. Menaeneena.

AKTHBU3AIUS JIEKCUKU TIPOYUTAHHBIX TEKCTOB.

N3yuatoriee uTeHHe HayYHO-TIOMYJISIPHBIX TEKCTOB 110 BBIOPAHHOMN CIIELUAIBHOCTH.

IIpumepHas TemMaTUKa TEKCTOB:

«Hayka, TeXHOJIOTHS U Hay4YHbIE METObI»
«XHUMHYECKOE MPEIITPUATUEN.

Jlekcuueckue  OCOOCHHOCTM  TEKCTOB  HAY4YHO-TEXHMYECKOH  HaIpaBIEHHOCTH.
TepMuHoOIOTHS HAyYHO-TEXHUUECKOH JINTEPATYphl HA U3y4aeMOM SI3BIKE.

Mooyns 3. [Ipakmuka ycmmot peuu

IIpakTHKa yCTHOM pedH 110 TEMAM:

1. «I"'oBOopuM 0 cebey,

2. «B ropoae»,

3. «Paiion, rae s xKuBy».

MoHonornueckass pedyb 10 TeMe «o cebe». Jlekcmueckue  0COOECHHOCTH
MOHOJIOTHYECKON  peun. PedeBoil 3THKET TOBCEAHEBHOro OOIIEHUS  (3HAKOMCTBO,
MIpe/ICTaBIeHNE, YCTAaHOBICHUE U MO AepKaHUE KOHTAKTa, 3apoc U cOOOIIeHre HHPOpMaIIHH,
noOyXkaeHue K JeHCTBUIO, BhIpaKeHHE MPOCckObl, cornacus). DoHeTnyeckne XxapakTepUCTHKH
n3y4aeMoro si3bika. OCOOEHHOCTH AUATIOTUYECKON peyun 1o MPONUJICHHBIM TEMaM.

O01ee KoIMYeCTBO MOAYIIEH - 3.

4. O0beM y4eOHOI TUCIUNIHHBI

B
. B akanem.
Bunet paboueii paboTsl 3a4ETHBIX
Jacax

eIMHUIIAX
OO0mas TPy10eMKOCTh THCIIHILIHHBI 10 Y4eOHOMY MJIAHY 8 288
KonraktHas patdora (KP): 2.2 80
Jlekuuu yueOHvIM NIAHOM He NPedyCMOmpeHbl - -
[IpakTnueckue 3anstus (I113) 2.2 80
JlaGopaTopHbIe 3aHATHUS Y4eOHbIM NIAHOM He NPedyCMOmpPeHbl - -
CamocrositesbHas padora (CP): 4.8 172
YpakHEeHUs 10 COOTBETCTBYIOIMM pa3eiaM JUCHUIIINHBI 4.8 172

JK3aMeH IK3aMeH
Bua xonTposs: 3a4erT / JK3aMeH 1 36

B
. B actponom.
Bunst paboueii paboTsl 3a4ETHBIX
qacax

eIMHUIIAX
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IUIaHY 8 216
Konraktnas padora (KP): 2.2 60
Jlekuu yueOHvIM NIAHOM He NPedyCMOmpeHbl - -




[Tpaxtrueckue 3ansatus (113) 2.2 60

JlaGopaTopHBbIe 3aHATHUS YUeOHbIM NIAHOM He NPedyCMOMpPeHbl - -

CamocrositesbHas padora (CP): 4.8 129
YpakHEeHuUs 10 COOTBETCTBYIOIMM pa3ziesiaM JUCHHUIIINHBI 4.8 129
IK3aMeH IK3aMeH

Bun KOHTPOJIsA: 3a4€T / dJK3aMeH 1 27

AHHOTAIUA
pado4eii MPorpaMmbl AUCHUIIMHBI
«Duaocopusn» (b1.5.02)

1. Heap mucuumumubl «Punocopus» — chopMUPOBaTh Yy CTYJEHTOB KOMIUIEKCHOE
MPEJCTAaBICHUE O POJIM U MeCTe PHIOCOPHUH B CUCTEME T'YMaHUTAPHBIX, COLUAIBHBIX U
€CTECTBEHHbIX HAyK, II03HAKOMUTb HUX C OCHOBaMHM (PHUIOCOPCKOro 3HaHU,
HEOOXOAMMBIMU JIJISl PEIICHUS TEOPETHUECKUX U MPAKTHYECKUX 3ajad.

2. B pesyabTrare HM3yYeHMs [JUCHMIUIMHbI oOydawumiics 10 mporpamme
O0akajiaBpuaTa J10JIKeH:

Obaaoams crnenyromumMu o0mekyasTypHbiMU (OK) KoMneTeHIusIMHu:

— CHOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI (puiocopckux 3HaHUK 111 (POPMUPOBAHHS
MHpOBO33peHdeckoit nosuimu (OK-1);

— CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI IPABOBBIX 3HAaHMH B pa3IMuYHBIX chepax
nesrenpaocTr (OK-4);

— TOTOBHOCTBIO KCIIOJIb30BaTh 3HAHMsI CBOWCTB XMMHUYECKHMX 3JIEMEHTOB, COCIUHEHUN U
MaTEepHUaJIOB Ha UX OCHOBE JUIS pelIeHHs 3a1a4 podeccruonanpHon nestensaocta (ITK-
18).
3uams:

— OCHOBHOE COZIep>KaHue ITIaBHBIX (PHIIOCOPCKUX IIKOJ U HalpaBiIeHUH, IpeAcTaBUTENeH
3TUX HIKOJI, CBSI3b U pa3inyue ux QUIocoOPCKUX HUJeH, CBsI3b UCTOPUKO-PUIOCOPCKUX
KOHIIETILUI ¢ COBPEMEHHBIMU NPOOIeMaMu HHIUBUAYAIbHONU U OOIIECTBEHHON KHU3HH.
Ymemy:

— TIOHUMaTh M aHAJIW3UPOBATh MHUPOBO33PEHYECKHE, COLUAIbHBIE W WHAWBUAYaJIbHBIE
MpoOJIeMbl COBPEMEHHOM JKM3HU; TPAMOTHO BECTH JUCKYCCHIO, apryMEHTHPOBAHHO
OTCTaMBaTh CBOIO MO3MIMIO MO 3HAYMMBIM (QHIOCOPCKUM HpodIeMaM COBpPEMEHHOMN
KU3HU, ONUpasch Ha HapaOOTAaHHBI B UCTOpUM (uinocopun Marepual; NPUMEHSTh
NoJIy4eHHble (punocodckue 3HaHUsI K peleH o MPo(eCCHOHAIBHBIX 3a/1a4;

Braoemy:

— TpeACTaBICHUSAMHU O pUIOCOPHUH KaK HAyKe U CUCTEME LIEHHOCTEH, ee MecTe B CUCTEME
TYMaHUTapHOTO 3HAHMS; OCHOBAaMU (PMIOCOPCKOTO MBIIIJICHUS; KaTeropualbHbIM
anmapaToM M3y4yaeMoM TUCHMIUIMHBI, QHIOCOPCKUMH METOAAMHU aHAJIN3a Pa3IMYHBIX
npoGyieM, HaBbIKaMH  (QMIOCO(PCKOW KyNbTypbl s BBIPAaOOTKH CHUCTEMHOTIO,
LEJIOCTHOTO B3IJIsAa HA JeMCTBUTENLHOCTh M MECTO XUMHUHM M XUMHUECKOH TEXHOJIOTUU
B IIEJIOCTHOM KapTHUHE MUpa.

3. Kparkoe conep:kanue TMCHUTIMHBI:

Brenenune. dunocodusi, ee mpoucxoxaeHnue U poiab B 00IIECTBe.

Mopnyas 1. OcHoBHBIE (uiI0COPCKHE HIKOJIbI.

AHnTnyHast ¢unocopus (nocokpatuku, coductel, Coxpar, [emoxpur, Ilnaros,
Apucrorenb, IMHACTHYECKU-pUMCKast Guiiocodpusi). OCHOBHBIE MPOOJIEMBI CPEIHEBEKOBOM
¢unocopun u snoxu Bospoxnenus. dunocopus Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus IIpocBemenus. Hemenkas knaccudeckas ¢unocogpus. Pycckas ¢punocopus XIX —
XX BB. OcHOBbl MapkcucTCKON (¢unocopun. OCHOBHBIE HaNpaBlIE€HUS COBPEMEHHOU
¢dunocodpum.

Moayasb 2. Pusiocopckue KOHUENUUHM ObITUS U TO3HAHUS.




[Tpobnema ObiTHsI B uctopuu ¢unocopuu. IloHATHUS MaTepHaIbHOTO M HICATHHOTO.
OcHoBHBIE (hrstocoPCKre HANpPABJICHHS: MaTepuain3M M uaeanu3M. [IpuHIMN rio6anbHOTO
3BOJIFOLIMOHM3MA B COBPEMEHHOW HAYYHOM KapTHUHE MUpA.

Konuenmuu npoctpaHcTBa U BpeMEHH B UCTOPUHU (HUIOCOPUHN U HAYKH.

[Iponcxoxaenne  cozHanus. Pomp  Tpyma B IPOMCXOXKICHWM  CO3HAHUS.
Wneanuctuyeckne © MaTepuallCTUYECKWe KOHIenuuu co3HaHus. Co3HaHHE U MO3T.
CosnarenpHoe 1 Oecco3HarenbHoe. CozHaHue U s13bIK. CoO3HAHME U CAMOCO3HAHHE.

Konnenmnuu raoceosnornn B uUCTOpUU GUIOCOPHUH: CEHCyalu3M, pPalMOHAINU3M,
CKEMTUIIN3M, arHOCTUIU3M, KOHIENIUS BPOXKIACHHBIX WACH, anmpuopu3M. Jluanexktuka
MO3HAHUS: YyYBCTBEHHOE U panoHabHOE. OCHOBHBIE TEOPUU UCTHUHBI.

Mopnyas 3. [Ipo6Jiembl 4esioBeka B pusiocopuu.

UYenmoBek kak mpeaMeT ¢uinocodpckoro aHanmmza B UCTOpud  (pustocodum.
[IpoucxoxaeHrne 4YeNOBEKa: NPUPOAHbIE W COLMANBHBIE YCIOBUS aAHTPOIOCOIMOTCHE3A.
buonoruueckoe u conpaibHoe B uenoBeke. UHIMBUA, HHIMBUAYAIbHOCTD, THYHOCTD.

CMBICT JXKM3HU | TIpeHa3HaueHue yenoBeka. JKu3ub, cMepTh, OeccmepTre. JBrxenne
HEHACWIHA, €ro pojb B coBpeMeHHOW >km3HH. llenu u uenHoctu. CBoOoma BoiU H
OTBETCTBEHHOCTh JINYHOCTH. HpaBCTBEHHBIE, PEIUTHO3HBIE, SCTETUIECKUE IIEHHOCTH.

Monyab 4. ®usnocodusi HCTOPUHU U 001IECTBA

YenoBek B CHUCTEME CONUANbHBIX CBs3eil. JluuyHOCTh M Maccel, cBoOoAa U
HeoOXxoauMocTh. Dumiocopust ucropuu: (GopManuoHHas W UUBWIM3ALMOHHAS KOHUEHIIHU
ucropudeckoro pasputud. [IporpeccucTckre U NUKIMYECKUE MOJENH pa3BUTHs. [noOanbHbIe
po6seMbl coBpeMeHHOCTH. KoHIenust yCTOHYMBOTO pa3BUTHS U CLICHAPHH OYAYIIEro.

Ob6mectBo u ero crpykrypa. ConuaibHas, MNOJIUTUYECKas M JTyXOBHas cepsl
obmectBa. Konmenuuu rocygapctBa B uctopuu Quiuocodcekoir Mbiciu. ['pakganckoe
0O0IIIECTBO U MPABOBOE rOCYIAPCTBO.

Monayas 5. ®unocodekne npodjeMbl XMMUHM U XUMHUYECKOH TEXHOJIOTHH

Hayunoe u BHeHnayuHoe 3HaHue. CTPYKTypa HAy4YHOTO 3HAHHS, €r0 METOJbI U (HOPMBI.
Hay4nple peBONIONUN U CMEHA THIIOB PallMOHATILHOCTH. Hayka B coBpeMeHHOM Mupe. DTHKa
HayKH U OTBETCTBEHHOCThH YYEHOTO.

[Ipobnema cooTHomIeHWsI HAayKW M TeXHUKHA. COIMabHBIE ITOCIEACTBUS HAYyYHO-
TEXHMYECKOTO Tporpecca. DTUYECKHE U DKOJIOTUYECKHE HMIIEPATHUBBI Pa3BUTHS HAYKH H
TEXHHUKH.

MecTo XMMHH B CUCTEME €CTECTBEHHBIX HayK. OCHOBHAs Mpo0OJieMa XUMUU KaK HAyKH
u mnpousBoAcTtBa. llenn wu 3agaum  xumudeckoil TexHonoruu. Crenupuka XUMHKO-
TEXHOJIOTUYECKOTO  3HaHWA: (yHIAMEHTaIbHOE ©  MPHUKIAJHOE, OMIUPUYECKOE |
TEOPETHUYECKOE.

4. O0beM y4eOHOI THCIUIIUHBI:

. B 3aueTrHBIX B akanem.
Bunet paboueit paboTsl

eIMHHIIAX Jacax
O0uIasi TPy10€MKOCTh JHCHHILUIMHBI 110 Y4eOHOMY IJIAHY 5 180
AYIUTOpPHBIE 3aHATHUS: 4/3 48
Jlextyn 8/9 32
Cemumnapsi (C) 4/9 16
CamocrositeabHas padora (CP): 8/3 96
Bua KOHTpoJIs: IK3aMeH 1 36

. B 3auetHbIX B actpos.
Bunst pabouyeii paboTel

eIMHUIIAX Jacax
O01as TPyA0eMKOCTh JUCHUIIHHBI N0 Y4€OHOMY IJIAHY 5 135
AYIUTOpPHBIE 3aHATHUS: 4/3 36
Jlexiuu 8/9 24
Cemunapsl (C) 4/9 12
CamocrosiTeabHas padora (CP): 8/3 72

Buja koHTpOJISI: DK3aMeH 1 27




AHHOTAIIUA
padoueil NporpaMMsbl AUCHUIINHBI
«HUcropusi» (51.5.03)

1. Heab qucuumiMHbl — GOpMUPOBAHHE y CTYACHTOB KOMIUIEKCHOTO MPEACTABICHUS O
pOJIM U MECTE UCTOPHM B CUCTEME T'YMaHUTAPHBIX M COLUAIBHBIX HAyK, KyJIbTYPHO-
UCTOpHYECKOM cBoeoOpa3um Poccum, ee MecTe BO BCEMHPHO-UCTOPHUECKOM IpOIECCe,
00 OCOOEHHOCTSIX M OCHOBHBIX JTamax €€ HCTOPUYECKOIO pa3BUTHS; BBEIEHUE
CTYZICHTOB B KpPYI HCTOPHYECKMX IpOOJIeM, CBS3aHHBIX C OO0JAacThiO Oymyluei
po¢heCcCUOHATILHOMN 1EATEIbHOCTH.

2. B pesyabTrare u3yYeHUs] JUCHMIUIMHBI oOOydamouuiics 10 mporpamMmme
0aKkaJIaBpUAaTAa J0JIKEeH
Obnaoamy cnepyromumMu oomeKynbTypHbiME (OK) KomMneTeHIusAMu:

— CHOCOOHOCTh AaHAIM3UPOBAaTh OCHOBHBIE ATallbl U 3aKOHOMEPHOCTH HCTOPHUYECKOIO
pas3BuTHsI 0011IeCcTBa 11 POpPMHUPOBaHUs rpakaanckoi nmosuimu (OK-2).
3namo:

— OCHOBHBIE HaIlpaBJIEHUSI, IPOOJIEMbI U METO/Ibl HICTOPUYECKOMN HAYKH;

— OCHOBHBIE 3Tallbl U KIII0YeBbIe cOObITHS UcTOpun Poccun u mupa;

— OCOOEHHOCTM pPa3BUTUS  POCCUICKOTO TOCYJIapCTBa, BbLAAIOIIMXCSH  JAesTeneit
OTEYECTBEHHOH U BCceoOIIel HCTOpUH.

Ymems:

— COOTHOCHUTb OOIIME HCTOPUYECKHE INPOLECChl M OTHENbHBbIE (DAKThl; BBIABIATH
CYIIECTBEHHBIE YEPTHI HCTOPHUYECKHUX MPOLIECCOB, SBJICHUIA U COOBITHI; aHAIN3UPOBATH
COLIMAJIbHO-3HaYMMBbIE TPOOIIEMBI;

— (opmynupoBaTh M apryMEHTUPOBAHO OTCTauBaThb COOCTBEHHYIO IIO3MLIHIO I10
pa3IUYHBIM poOJIeMaM UCTOPHUH.

Braoemy:

— TpeACTaBICHUSMHU 00 UCTOPHM KaK HayKe, €€ MEeCTe B CUCTEME I'YMaHUTapHOTO 3HAHUS;

— IMpeacTaBIeHUSIMH 00 OCHOBHBIX 3Talax B HCTOPHM YeEJIOBEYECTBA M UX
XPOHOJIOTHUH,

— KaTeropualbHO-TIOHATUHHBIM aIlllapaToM HU3y4yaeMoM TUCIUILINHEI,

— HaBBIKaMU aHAJIN3a UCTOPUYECKUX NCTOUYHUKOB.

3. Kparkoe cogepxanue 1ucCUMNJIHHBI:

B conepkanue Kypca BKIIIOYaeTcsl MOHATHE 00 UCTOPHM KakK Hayke, 0 €€ MecTe B CUCTEMe
COLIMAJIBHO-TYMAaHUTAPHBIX HAYK, U3JIArat0TCsl OCHOBBI METOJI0JIOTUN UCTOPUYECKON HAYKHU.

PackpbiBaercst coznepkaHue M o0Ias XapakTepUCTHKa OCHOBHBIX 3TalloB OTEYECTBEHHOU
ucropur. Hauwamo poccuiickoil rocymapctBenHoctu. KueBckasi Pych. DTHOKynbTypHBIE U
COLIMAJIBHO-TIOJIMTUYECKUE  IPOLIECCHI  CTAHOBIIEHHS  POCCHMCKOM  TOCYAApCTBEHHOCTH.
[IpuHsATHE XpUCTHAHCTBA.

Pycckue 3emmu B XII — nauyane XVI BB. Ob6pazoBanue Poccuiickoro rocynapcrsa, €ro
ucropuueckoe 3HaueHue. Poccus B cepenune XVI — XVII BB.

Poccuiickoe rocynapctso B XVIII Beke — Beke MonepHHU3auu U npocsenieHus. Pedpopmol
Iletpa 1 kaxk mepBas MOMNBITKA MOJEPHHU3AIMMU CTpaHbl, €€ ocobeHHocTH. DopMHUpOBaHUE
Poccuiickoit wmnepnn. OCHOBHBIE HANpAaBICHHUS «EBPONEU3AaLUM» CTPAHBlL. JBOJIIOLHS
COLIMAJILHOW CTPYKTYphI obO1iecTBa. JlanbHeiiee pacmupenue rpanul Poccuiickoit umMnepuu.

Poccust B XIX cronerun. Ilpombinuienssiii nepeBopot B EBpone u Poccuu: oOuiee u
ocoOenHoe. Baxueiimme ycnoBusi mepexona Poccuu K MHAYCTpUAIBHOMY OOIIECTBY —
penieHne  KpPEeCThSIHCKOrO BOMNpPOCAa M OrpaHUYEHHE camojJepkaBus. JUIMNTEIBHOCTD,
HETOCJIeI0BAaTeIbHOCTh, LUKIMYHOCTh Iporecca OypxkyaszHoro pedopmupoBanus. Poib
cyOBeKTHBHOTO (hakTOopa B mpeoaojeHuu oTcTaBaHus. Pedopmbr XIX Beka, mx 3HaYEHHE.
OobmectBeHHble 1BHkeHNs B XIX Beke.

Poccus B Hawanme XX Beka (1900 — 1917rr.). OcoOGeHHOCTH COIMATBLHO-3KOHOMHYECKOTO
pazButus Poccun B Hauane XX Beka. OOBEKTHBHas NOTPEOHOCTh WHIYCTPUATHLHOM
MoaepHuzanun Poccun. CooTHomeHUe MmoauThudeckux cuil B Poccun B Havaie XX Beka.



Hapactanue xpusuca camonepxasus. IlepBas poccuiickas peomonusi. OOpa3oBaHue
nojauThueckux mnaptui. [ocymapcTBeHHass ayma Hadaia XX BEKa Kak TE€PBBIA  OIBIT
poccuiickoro napiaMmeHTapuszMa. CTonbImuHCKas arpapHas pedopma. [lepBas MupoBasi BoiiHa
u ywyactue B Heill Poccum. ®@eBpanbekas peBomtonuss 1917r. U KOpeHHbIE W3MEHEHHUS B
IIOJINTUYECKON KU3HU CTPAHBI.

dopMHUpOBaHUE M CYIIHOCTH coBeTCKOro ctpos (1917-1991rr.). IloarotoBka u mobdema
OxTa06pbckoro BoopykeHHoro Boccranus B Ilerporpane. 11 Beepoccuiickuit cbe3n CoBeToB u
€ro pelieHus. JKOHOMUYECKas U ColMalibHas MOJIUTHKA OOJIBIIEBUKOB. ['paskjaHcKast BOiHA U
uHoctpanHasi uHTepBeHIUsA. Cyapba u 3Hauenne HOIla. YTBepkaeHue oaHONAPTUHHOMN
nonutrdecko cucteMbl. O6pazoBanue CCCP. Ilomutnueckass Oopbba B MapTUU W
rocynapctBe. CCCP B ronsl nepBbix msatuieTok (konerr 20-x rr. — 30-e rr.). ®opmupoBaHue
pexxuma suyHOM Biactu CrTanvHa M KOMaHIHO-aAMHHHCTPATHUBHOW CHCTEMbI YIpPaBIICHUS
rocynapctBoM. Buemnss nmomutnka CCCP B 20-30-e rr. CCCP BO BTOpOil MHPOBOH U
Benukoii OteuecTBeHHOM BOMHE. M3MeHeHHE COOTHOIIEHUS CHJI B MHpE MOCJIE BTOPOM
MUpOBOM BOMHBI. Hauano «xomnogHoi BoWHb. TpyaHoctu nocieBoeHHoro pa3sutus CCCP.
VYKecToueHne MOTUTUYECKOTO PEKUMA M UICOIOTUYECKOro KOHTPOJIs. [onbiTku 0OHOBIEHUS
«rocyaapctBeHHOro conuanusmay. XX cbe3s KIICC u ocyxnenue kynapra inyHoctu CranauHa.
«OtTenenby B TyXOBHOU cdepe. DxoHOMUYeckue pedopMbl cepeauHbl 60-X ro/I0B, MPHUUNHBI
UX He3aBepHIeHHOCTH. HapacTaHuwe KpHU3HCHBIX SBICHHA B COBETCKOM oOmiectBe B 70-¢ —
cepeaune 80-x rogoB. Buemnssa noautuka CCCP B koHiie 60-x Hayane 80-X IT.: OT pa3psaKu K
00OCTPEHHUIO0 MEXIyHapoaHOH obOcraHoBkH. «llepecTpoiikay: CyIIHOCTb, LENH, 3a7ayH,
OCHOBHBIE 3Tansbl, pe3ynbTarsl. Pacnag CCCP. O6pa3zoBanue CHI'.

CraHoBiieHHE HOBOW poccuiickoil rocynapctBeHHocTH (¢ 1991- mo HacTosiee Bpems).
JIubepanbHas KOHUENIMS POCCUMCKMX pedopM: Mmepexo] K PbIHKY, (HOpMUpPOBaHHE
rpaXIaHcKoro oOmiecTBa M MpaBoBoro rocyaapcta. «llloxoBas Tepamnus» 3KOHOMHUYECKHX
pebopm B Hawae 90-x romoB. Kouctutynus Poccuiickoit ®enepanuu  1993r.
MesxHaroHalbHbIe OTHOIIeHUS. [TonmuTHueckue napTiuu U o0IIecTBEHHbIE BMKEHUsT Poccun
Ha COBPEMEHHOM »JTame. Poccus Ha mytm MmonepHuM3anuu. Poccus B cucTeMe MHpPOBOU
SKOHOMMKH U MEXIAYHAPOJHBIX CBSI3EH.

4. O0beM y4eOHOH JUCHUILINHBI:

Bunet paboueii paboTsl B 3a4eTHbIX | B akanem.
eIMHUIaX Jacax
O0masi TpyAoeMKOCTh JAMCHUIVIMHBI MO Yy4deOHOMY | 4 144
MJIaHY
KonrtaktHas patdora (KP): 13 48
Jlexruu (JIek) 0,9 32
[Tpaktuueckue 3ansatus (I113) 0,4 16
CamocrosiTtesbnas padora (CP): 1,7 60
ITonroToBKa K KOHTPOJBHBIM paboTam 0,3 10
Pedepar / acce 0,6 20
CaMOCTOSTEIbHOE U3YYCHUE JUCITUTITNHBI 0,8 30
Buja KoHTpOJISI: IK3aMeH 1 36
Bunst paboueii paboTsl B 3a4eTHbIX | B actp.
€IMHUIIAX Jacax
O0masi TpPyAoeMKOCTh JAMCHUIVIMHBI MO Yy4deOHOMY | 4 108
IUIAHY
KonraktHas pa6ora (KP): 1,3 36
Jlextuu (JIek) 0,9 24
[IpakTuueckue 3ansatus (I113) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
IToaroToBKa K KOHTPOJILHBIM paboTaM 0,3 75
Pedepar, scce 0,6 15




CaMoCTOsITeIbHOE H3YUYCHHE TUCITUTUTNHBI 0,8 22,5

Bua KOHTPOJISA: IK3aMeH 1 27

AHHOTAIUA
pado4eil NporpaMmabl AUCHUIIMHBI
«®u3uueckas Kyabtypa u cnopr» (b1.5.04)

1. deabp JMCHUIUIMHBI (GU3NYECKOTO BOCHUTAHUSA CTYIEHTOB COCTOUT B (DOPMUPOBAHUU
MHUPOBO33PEHUS U KYJIbTYPbl JUYHOCTH, IPAKJAHCKOM MO3MLIMH, HPABCTBEHHBIX KAdeCTB,
YyBCTBAa OTBETCTBEHHOCTH, CaMOCTOATENBHOCTH B MPHUHATHU pELIEHUH, CHOCOOHOCTH
UCIOJIB30BaTh pa3HOOOpa3Hble (opMbl (PU3MUECKOW KYIBTYpBI, CIOpTa M TypU3Ma JUIs
COXPAHEHMs U YKPEIUIEHUS CBOETO 37I0POBbs U 3[0POBbs CBOMX OJM3KHUX B IOBCEJIHEBHOM
KHU3HHU U TIPO(PECCUOHATBHOM NEeSITeTLHOCTH.

2. B pe3yiabTaTre u3y4deHusl JMCHUIUIMHBI OOyYAIONIUICSA MO TporpamMme OakaaaBpuara
JIOTKEH:

Obnaoams cnenyromumu o0ekyapTypHbIMU (OK) koMneTeHuusIMu:

CIOCOOHOCTH K caMoopraHu3aiuu u camoobpasosanuio (OK-7);

CIOCOOHOCTh HCIOJIB30BaTh METOABI M CpeAcTBa (U3MYECKOH KYIbTYpHl IS
obecrieueHus TIOTHOLIEHHOH colMaibHO# U nmpodeccnonansHoi aesteaproct (OK-8).
3uamo:

HAYYHO-TIPAKTUYECKHE OCHOBBI (PU3UUYECKON KYIbTYPHI U CIIOPTA;
COLIMATIbHO-0MONIOTHYECKIE OCHOBBI (PM3MUYECKOM KYIbTYPHI U CIOPTA;

BJIUSIHUE O3/I0POBUTENIBHBIX CHUCTEM (DU3MYECKOTO BOCIUTAHUS HA YKpEIUICHHUE
3I0pOBBsI, MPOPMIAKTUKY MTPOHECCHOHATBHBIX 3a00JICBaHHI U BPEIHBIX PUBBIUEK;
CrocoObl  KOHTPOJS W OIEHKHM  (U3MUECKOTO  pa3BUTUA U (PUBNUYECKOU
MOJITOTOBJICHHOCTH;

IpaBWjia U CHOCOObI MJIAHUPOBAHUS WHIUBUAYAIbHBIX 3aHATUN pPa3IU4YHOM LIEJIeBOU
HAIpPaBJIEHHOCTH;

UCTOPUI0 (U3NYECKON KyJIbTyphl M CIOpPTa, MUMETh NPEACTaBICHUE O 3HAYUMBIX
CHOPTUBHBIX COOBITUSX HE TOJIBKO CBOEH CTpPaHbl, HO U MUPOBOTO YPOBHS; Ba)KHEHIIINE
JIOCTHUKEHHS B 00JIACTH CIOPTA;

crioptuBHble Tpaguuuu MXTHU-PXTY um. I.1. MenneneeBa, IOMHUTb O IOABUTAX
CIIOPTCMEHOB B rofibl Bennkoit oreuectBeHHON BOMHBI 1941-1945 rr.

Ymemns:

CaMOCTOSITENIHO 3aHUMAaThCs (PU3NYECKOH KYIbTYpOHl U CLIOPTOM;

OCYILECTBIISATh CAMOKOHTPOJIb 3@ COCTOSSHUEM CBOETO OpraHu3Ma U coOIIr0/1aTh IpaBuiia
TUTHEHbI U TEXHUKH 0€30I1aCHOCTH;

OCYILECTBIISAITh TBOPYECKOE COTPYJHUYECTBO B KOJUIEKTUBHBIX (hopMax 3aHATUH
¢u3nuecKoil KyIbTypoil U CIIOPTOM.

Bnaoemu:

CpeACTBAaMH U METOJaMH YKPEIUIEHUS WHAMBUIYAIbHOTO 370POBbs, (PU3HUECKOTO
CaMOCOBEPILEHCTBOBAHMS;

JTOJKHBIM ~ ypOBHEM  (PU3MYECKOW  TMOATOTOBIEHHOCTH,  HEOOXOJUMBIM  JUIsS
KaueCTBEHHOI'O0 YCBOEHHS Mpo(decCHOHANbHBIX YMEHMH W HaBBIKOB B IpoIlecce
o0y4yeHHs B By3e, JUIsl 0OecrieueHus TOJTHOLIEHHOM COIMaIbHON U MpodeccuoHaTbHON
JeSITeIbHOCTH T10CJIe OKOHYAHUSI y4eOHOT O 3aBEICHUSI.

1. Kparkoe conep:kaHue THCHUIIMHbI
Pa3nesibl AMCUMIIMHBI M BUABI 3aHATHIA
Mony Haszsanue monyist Bcero Yacos
1b Jlex MIT3 |IIIIDIT | KP
1. [Mpenmer «Pu3nveckas KyJabTypa i 18 2 6 9 1
cnopt». Uctopuss ®KuC
2 OCHOBHI 3T0POBOTO 00pasa KU3HU 18 2 6 9 1




(302K)
3 Buonornyeckne oCHOBBI (PU3NUECKOM 18 2 6 9 1
KyJbTYPHI ¥ COPTA
4 [TpodeccnonanbHO-TIPUKIaHAS 18 2 6 9 1
du3nyeckas KyiapTypa u CriopT
Bcero yacos 72 8 24 36 4

Kaxabiii MoayJIb IporpaMmMbl HMeeT CTPYKTYpY:

- JICKLUU WINA TEOPETUYECKUN pa3aeil;

- NPAaKTUYECKUN pa3les, COCTOUT H3: METOAUKO-TpakThueckux 3aHatuil (MII3) u yueOHo-
TPEHUPOBOYHBIX 3aHATHH (TIpodeccnoHanbpHO-IPUKIaaHas ¢puzndeckas nmoarotoska, [TIIDIT);
- KOHTpobHBIN paznen (KP).

Teopernueckuii pazaen GopMUpPyeT CUCTEMY HAyYHO-IIPAKTUYECKUX U CIIEHUAIBHBIX
3HaHU#, HEOOXOAMMBIX Ui TIOHMMAaHHMA MPHUPOJHBIX M  COLMAIBHBIX  MPOIECCOB
(GYHKIMOHUPOBAaHUS (U3NUECKOM KyJIbTyphbl 0OIIECTBA M JIUYHOCTH, YMEHMS UX aJlalTUBHOTO
TBOPYECKOTO  KCIIOJIb30BAHMS JUIA JIMYHOCTHOTO H  NPO(PECCHOHATIBHOTO  Pa3BUTHS;
CaMOCOBEPILIEHCTBOBAHMs, OpraHU3alliu 3J0POBOT0 00pa3a *U3HHU MPHU BIITOJHEHUH YU4eOHO,
poheCCHOHATTLHON M COLIMOKYIBTYPHOU NS TETHHOCTH.

MeTtoauKo-npaKkTH4YeCKHe 3aHATHS [IPEAYyCMaTPUBAIOT OCBOCHNUE OCHOBHBIX METOJIOB
1 crtoco6oB GpopMUpOBaHUS YIE€OHBIX, MPO(ECCHOHAIBHBIX U KU3HEHHBIX YMEHUI U HABBIKOB
cpeAcTBaMU (PU3UUECKOM KyJIbTYpBhI U CIIOPTA.

Ha meTonuko-npakTuyeckux 3aHATHSIX yIeNsIeTCs BHUMaHUE:

- OCHOBHBIM Npo0sIeMaM CIIOPTUBHON TPEHUPOBKHY;

- BIMSAHUIO (PU3MUYECKUX YHpaXHEHWH Ha (opMuUpoBaHHE MNPO(HECCHOHAIBHBIX Ka4yecTB
OyaylIero crenualncTa u JINYHOCTH 3aHUMAIOILErocs;

- BO3JICHCTBHUIO CPEICTB (PH3MUECKOTO BOCIIMTAHUS HA OCHOBHBIE (PH3UOJIOTHUECKUE CUCTEMBI H
3BEHbs ONIOPHO-/IBUraTEJILHOTO aniapaTa 3aHUMAaroIlerocs;

- BOIpOCaM MPOBEACHUS COPEBHOBAaHUI (IIpaBUJIa COPEBHOBAHMI, CHUCTEMa pPO3BITPHIIIEH,
orpejiesieHue nodeaurenent, 000pya0BaHHE U HHBEHTAaph).

IIpodeccnonanbHO-NPUK/IAAHAS MOATOTOBKA IPOBOJUTCS C ydeToM Oyaymieit
poecCHOHATLHOMN 1eATEIbHOCTH CTY/ICHTA.

Y4eOHO-TpEHUPOBOUHbIE  3aHATHS  Oa3UpPyIOTCS Ha I[IMPOKOM  HCIOJIb30BaHUU
TEOPETUYECKUX 3HAHUH U METOAMYECKMX YMEHMH, Ha MPUMEHEHUH pa3HOOOpa3HBIX CPE]CTB
¢u3nuecKkoil KynbTypbl, CHOPTUBHOM U MNpodeccHOHATbHO-TIPUKIATHOW  (PU3NYECKOU
MIOATOTOBKH CTYJIEHTOB.

KonTpoubnblii pasgen. Kpurepuem ycneumrHocTd OCBOEHMsI y4eOHOro MaTepuaia
SBIISICTCS OLIEHKA IPENoJiaBaTelsi, YUYUTHIBAIOIIAS pe2VIsaApHOCMb NOCeWeHUsl 00A3amenbHblx
VueOHbIX  3anAmuli, 3HAHUA TEOPETUYECKOro pas3jesia IpOorpaMMbl U BBIIOJHEHUE
YCTQHOBJICHHBIX Ha JIaHHBIH CEeMECTp KOHTPOJbHBIX TECTOB OOwmed Qu3nuecko u
TEOPETUYECKON MOJTOTOBKU JJISi OTAENBbHBIX TPYII PA3IMYHONW CIIOPTUBHOW HaNpaBIE€HHOCTH.
KP BX0OAWT B MPaKTUUECKUE 3AHATHUS..

4. O0beM y4eOHOM JUCHUNJIMHBI:

B B I VI
Bunsl paboueii paboThI 3aUETHBIX | aKaJeM. | CeMecTp | cemecTp
eJMHMIAX | dYacax
OO0mas Tpy10eMKOCTh JUCIUILIHHBI 110 2,0 72 1,0 3.ex. | 1,0 3.en.
yueOHOMY IJIaHY 36 yac. | 36 uac.
Konrakthas pa6ora (KP): 2,0 72 36 36
Jlexumu (Jlek) 0,6 8 4 4
KonTtponbHbIii pazaen, BXOIUT B 0,4 4 2 2
ayautopHsle 3aHsaTHs (KP)
CamocrositesbHas padora (CP): 1,0 60 30 30




Pedepar 0,5 30 15 15
[TpakTudeckoe 3aganue 0,5 30 15 15
Bua KoHTpOJIA: 3a4eT / IK3aMeH 3auer 3auer 3auer
B B I Vi
Bunbr paboueii paboTsr 3aUETHBIX | ACTPOHOM. | CEMECTp | CEMECT]
eIMHUIIAX qacax
OO0masi Tpy10eMKOCTb 1M CHUILIHHBI 110 2,0 54 1,0 1,0
Y4eOHOMY IJIAHY 3.ell. 3.ell.
27 gac. | 27 4ac.
Konrakthas patora (KP): 2,0 o4 27 27
Jlexumu (Jlek) 0,6 6 3 3
Kontposnbubliii pazaen, BXOIUT B 0,4 2 1 1
aynutopHbie 3ansaTus (KP)
CamocrosiTtesbnas pa6ora (CP): 1,0 46 23 23
Pedepar 0,5 23 12 11
[TpakTrueckoe 3aganue 0,5 23 11 12
Buj koHTpoOJIsi: 3a4eT / IK3aMeH 3auer 3ayer | 3auer
AHHOTAUA

padoueii MPOrpaMMbI TUCHHILTHHBI
«Maremaruka» (b1.5.05)

1. leab AUCHMIIMHBI — BIsIETCS (POPMUPOBAHHE Y CTYACHTOB CHCTEMBI OCHOBHBIX
MOHATHUH, UCIOIB3YEMBIX JUISl TIOCTPOEHUS BAKHEHIIMX MaTeMaTHUECKUX MOJIeNIeH, U
YMEHHS UCTIOJIb30BaTh MaTEMATUIECKHE METOIBI ISl ONMCAHUS PA3IMYHBIX IPOIECCOB.

2. B pe3yabTare u3y4eHHsl JUCHMILIMHBI 00y4aIOIIHUIicH 10 NporpaMMe 0akajaBpuara

JAOJIZKEH:

Obnaoams crnenyromumu obmienpodeccruonanbHbiMu (OITK) koMmnereHusIMu:

— CITOCOOHOCTBIO M TOTOBHOCTBIO MCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX

JAUCIHUILTHH B mpodeccuonanbHoi aesirensHocta (OITK-1).
3uams:

— OCHOBBI  TU(HEPeHIINaTBLHOIO U HHTETPAIbHOT0 HCUUCIeHUs, A (depeHnanbHbIX

YPaBHEHUH;

— MaTeMaTU4eCcKHe TEOPUH U METOJIbl, JIeXKAIe B OCHOBE MOCTPOEHUS MaTEMaTUYECKUX

MOJIENEH;

— OCHOBBI TPUMEHEHHSI MAaTEMAaTHYECKUX MOJIETIeH U METOJIOB.

Ymems:

— BBIOMpaTh MaTEeMaTUYECKHUE METO/Ibl, IPUTOAHbIE [l PELICHNs] KOHKPETHON 3a1a4H;

WCTIOJIH30BAaTh MATEMAaTHYECKHE MTOHATHS, METOJIBI U MOJICIIH TSI OTIMCAHHSI PA3IMIHBIX

MIPOIIECCOB;

— BBISIBJISITH MAaTEeMaTHYECKHE 3aKOHOMEPHOCTH, JISKAIIHe B OCHOBE KOHKPETHBIX

MPOIIECCOB;

WCTIOJIh30BaTh OCHOBHBIE METOIb CTATUCTHYECKONH 00paOOTKH JaHHBIX;

MPUMEHSATh MaTEMAaTUYECKUE 3HAHHSI HA MEXIUCIUIUIMHAPHOM YPOBHE.

Braoemy:

— OCHOBaMH (pyH/IaMEHTAJIbHBIX MaTEMAaTHYECKUX TEOPUIl U HABBIKAMHU HCIIOJIb30BAHMS

MaTeMaTHYECKOTO armnapara;

— METOJIaMH CTaTUCTUYECKOM 00paboTku nHpopManuu.

Kpartkoe coneprkanue TuCHUTLITUHBIL:
1 CEMECTP
1.BBenenue.



IIpenmer u Mmeroab! MmaTeMaTuku. OnrcaHue OCHOBHBIX pa3ienoB Kypca. IIpaBuia u
TpeOOBaHUs NPU U3YUEHHUHU Kypca.

2. D1eMeHThI aJIredpsbl.

YucnoBble MHOXKECTBA, KOMIUIEKCHbIE yncia. Onpenenurenu 11 u 11 nopsakos. BekTopsi:
OCHOBHBIC TIOHSTHS, CKAISIPHOE, BEKTOPHOE M CMEIIAHHOE TMPOU3BEACHHUS BEKTOPOB.
AHanutuyeckas reoMeTpusi: mpsiMasi Ha miockoctu, kpusble Il mopsaka. MaTpuusl: neiicTBus
HaJ MaTpUIlaMU, IPUBEJICHHUE K CTyleHYaroMy Buay U Buay ['aycca. Panr matpuibl. O6partHas
Marpunia. Teopema Kponekepa-Kanemnu. Pemenune cucteM JIHHEHHBIX anreOpanvecKux
ypaBHeHuil. CoOCTBEHHBIC YKclia U BEKTOphl. KBagpaTudHbie GOpMBL.

3. ®yukuus onHoi nepemenHoi. [lpenen pynkuun. HenpepoiBHOCTH PyHKIMMN.
Oynkius. CniocoOsl 3amnanus ¢ynkuuu. [Ipenen ¢pynkuun B Touke. OAHOCTOPOHHUE
npenensl. [Ipenenst Ha OeckoHeuHocTH. beckoneuHno mManblie 1 6eckOHEYHO OoJblIue (GYHKIINH,
UX CBOMCTBa M B3auMHas cBs3b. CBoiicTBa mpezaenoB. [lepBoiii U BTOpoOil 3aMeuaTelnbHBIC
npenensl. HempepblBHOCTh (QYHKIMM B TOUYKe U Ha mpomexyTke. CBoicTBa (yHKIIHA,
HENpepBIBHBIX Ha oTpe3kaxX. ToUuKku pa3pbiBa GYHKIMH U UX KJIacCU(DUKALINA.

4. IuddepenunanbHoe ucuucjieHne PyHKIMN OHOM NepeMeHHOI.

[Ipou3BosnHas (QyHKIUM, €€ TeoOMEeTpUYecKUd M MexaHuueckuil cwmbica. IlpaBuia
maddepennmpoBanusi. Tabmua OCHOBHBIX MNPOM3BOAHBIX. Jluddepennman ¢yHKIuM, €ro
IPUMEHEHUsT K TNPUOIMKEHHBIM  BbIUUCIEHUSAM. VIHBapuaHTHOCTH (OpMBI  IIEpBOrO
mudpdepennmana. IlpousBogHas cioxHoi ¢yHkuu. Juddepenmmupyemocts QyHKIHH:
OIlpeJieJIeHUue, TeOopeMbl O CBA3M AUDPEepeHuUpYyeMOCTH € HEHNpPEpPBIBHOCTBIO M C
CYIIECTBOBAaHHEM MPOM3BOAHOW. OCHOBHBIE TeopeMbl auddepeHInanbHOT0 NCUYUCICHHUS:
Pomns, Jlarpamxka, Komm. IlpaBunmo Jlomurans  (pacKpbITHE — HEOIPEACIICHHOCTEH).
[Ipon3BonHble BBICHIMX MNOPSAKOB. JlokanbHbI sKcTpemMyM ¢(yHkuuu. Heobxonumele u
JOCTaTOYHbIE yCJIOBUS SKCTpemyMa. [IpaBmiio uccnenoBanus (GyHKIMHM HAa MOHOTOHHOCTh M
skcTpemMyM. [Ipu3HaKku BBITYKJIOCTH U BOTHYTOCTH (pyHKIMU. Touku nepernda. HeoOxoaumoe
U JIOCTaTOYHOE YCJIOBUS neperuda. ACUMOTOTHI (YHKIMHU, UX BHJIBI U CIIOCOOBI HAXOXIECHUS.
OO6mas cxema uccienoBaHus GyHKIMM, TOCTPOCHHUE UX IPaPUKOB.

5. MaTerpajbHoe ucuncjaeHue QyHKIMU OJHOM NepeMeHHOI.

IlepBooOpaznas ¢yHkuua. HeonpeneneHHblil uHTerpan M ero cpoicTBa. Tabnuma
OCHOBHBIX MHTETpajioB. MeToAbl HHTEIPUPOBAHUSA: HEIOCPEACTBEHHOE WHTETPUPOBAHME,
UHTETPUPOBAHUE  IIOACTAHOBKOM,  HWHTETPUPOBAHME MO  4YacTaM. VIHTerpupoBaHue
paloOHaIBHBIX Ipo0eii. WuTerpupoBanue HEKOTOPBIX HppalMOHATIBHBIX u
TPUTOHOMETpUYECKHX (YHKUMHA. OnpeneneHHbI HHTErpajg, €ro reoMeTpUYECKH CMBICI.
CgoiictBa ompezaenennoro unrerpaina. ®opmyna Herotona-Jleitonuna. Teopema o cpennem
3HAUEHUHU. 3aMEHA NEPEMEHHON M MHTETPUPOBAHHUE II0 YACTSAM B ONPEIECICHHOM HMHTErpale.
[IpuiioxxeHus onpene’aeHHoro HHTerpaila K BBIYUCISHUIO MIomaaen miockux guryp. [Honstue
HECOOCTBEHHBIX MHTETPAJIOB: OMpEAETICHUs, CBOUCTBA, METOAbI BBIYMCICHHUS.

2 CEMECTP
1. JuddepenumanbHoe ucuncieHne (PyHKIUN HECKOJIbKUX MlepeMeHHbIX. JJIeMeHTbI
TEOPHH IOJIs.

OyHKIMM BYX U Oojiee NEpEMEHHBIX: OINpejeieHue, o0JacTb ompeaeseHus, o01acTh
M3MEHEHHUs, TeoMeTpHuYecKas MHTepIperauus, JUHUM ypoBHs. Ilpenen ¢yHKIMM B TOUKe.
YacTHble TpoM3BOJHBIE (Ha mpumepe (GYHKIMU JBYX NepeMeHHbIX). Juddepennupyemocts
(yHKIIME HECKOJIbKUX TmepeMeHHbIX. [locrarounsie ycnoBus nuddepenmupyemoctu. [lomnas
npousBoaHas. [IpousBonnas cnoxuoil ¢pynkuuu. [Homuei nuddepennuan. MHBapuaHTHOCTD
nomHoro  muddepeHnuana.  AHATUTHYECKUHA  TpU3HAK  mojgHOoro  auddepeHnuana.
HuddepenurpoBanne QyHKIUM OAHOM M JBYX INEPEMEHHBIX, 33JaHHOW HesBHO. YacTHbIe
MIPOU3BOJIHBIE U TOJHbIE Aud@epeHnansl BBICHIMX MNOPAIKOB. TeopeMa O paBEHCTBE
CMELIAHHBIX MPOU3BOAHBIX (U1 (QYHKIUH JBYX MEpeMEHHbIX). JIOKalbHBIE IKCTPEMYMBI
(GYHKIMU IBYX NEPEMEHHBIX: HEOOXOAUMOE U JI0CTaTOYHOE YCJIOBHS SKCTPEMyMa. Y CIIOBHBIH



SKCTpeMyM (MeToa MHOXkuTenel Jlarpanxka). Hanbonpinee n HauMeHblee 3Ha4YeHUE (QyHKITH
B 3aMKHYyTOM oOyactu. OCHOBHBIC MOHATHS Teopuu mois. CkamsipHoe mosie. [loBepxHOCTH 1
nuHUM ypoBHs. [Ipon3BoaHas o HamnpaBieHHIO. ['palueHT cKaJlIpHOro I0JIL U €ro CBOMCTBA.
Bekropnoe nosie. JIuBeprenuus noss. Porop nomnst. CBs3b MeXy TPaAMEHTOM M MPOU3BOIHOM
110 HaIlPaBJICHHUIO.

2. KpaTHble MHTErpaJbl.
JIBOMHOM MHTErpaj: ONpeeICHUE, TEOMETPUYECKUN CMBICI, CBOMCTBA. BbI4KCIIeHHE 1BOWHOIO
HMHTErpajla B JCKAPTOBOM M MOJISIpHOW cucTteMax koopauHat Murterpan Ilyaccona. TpoitHoit
UHTETpAJL: OIpPENEICHUE, TIEeOMETPUYECKUH CMBICI, CBOMCTBA. BBIYKMCIIEHHE TPOWHOIO
nHTterpana. [Ipunoxenus JBOMHOTO U TPOMHOTO UHTETPAJIOB.

3. KpuBoJinHeiiHbIe M IOBEPXHOCTHbIE HHTErPAJIbI.
KpuBonuHelHbI HHTETpaAI 1O KOOPAMHATAM: OIpeeieHrne, CBOMCTBA, BpIYMCIIeHHE. PaboTa B
cunoBoM mnosie. dopmyna ['puna. KpuBoiuHEHHBIE HHTErpajbl, HE 3aBUCAIIME OT IIyTH
unterpupoBanus. [lotenunansHas QyHKIUS, MOTeHIHaIbHOE noe. [IoHsATHE TOBEPXHOCTHOTO
unrerpana. [lotok BekTopa depe3 nmoBepxHOCTh. Teopema ["aycca-Octporpaackoro. @opmyna
Crokca.

3 CEMECTP

1. InddepennuaibHble ypaBHEHHUS MIEPBOro MOPSIAKA.
Huddepennnanpaple  ypaBHEHHs: TOPSAJOK, pEIICHHWE, TeopeMa CYIIECTBOBAHUS |
€AMHCTBEHHOCTH peleHus. 3anaya Komm. YpaBHeHUs ¢ pa3AesiOIIMMHUCS NEPEMEHHBIMHU.
Opnaopomabie muddepeHnnanbabie ypaBHeHUs. JInHeHbIe audQepeHmanpaple ypaBHESHUS
MIEPBOTO MOPAJIKA. YPaBHEHHUS B MONHBIX Auddepennnanax. MHTerpupyomui MHOKUTENb.
2. IuddepeHunansHpie ypaBHEHUS BTOPOTO U N-TO MOPSIKA.

Huddepennnanpaple  ypaBHEHUST BTOPOTO MOPSAKA, JOMYCKAIOIIME TOHIKEHHE TOPSIIKA.
Jluneitnbie auddepeHnraibHble ypaBHeHU BToporo nopsaka. CoiicTBa pemeHuid. Jlnneinas
He3aBUcUMOCTh  (QyHkuui. Omnpenenurens Bponckoro. CrpykTypa o001Iero pemieHus
nuHelHoro auddepeHnnanbHble ypaBHEHUSI BTOpOro mnopsaka. dyHnaMeHTaJdbHAs CHUCTEMa
pemieHuid. JluneliHple ogHOponHbIE U (depeHInaTbHbIe ypaBHEHUS BTOPOro MOpSAIKa C
MOCTOSIHHBIMU KO3 PHUIMEHTaMU: MOocTpoeHue oduiero pemenus. Meroa Diinepa. Jluneiinble
HEOJIHOpOAHbIE AU depeHnanbHble  YpaBHEHHs] BTOPOrOo TMOpsiIKa € MOCTOSSHHBIMU
kodpuurentamu. OOmee M YaCTHOE peEIIeHUS HEOJHOPOJHBIX YypaBHeHHH. JIluHeiiHble
muddepeHMaIbHble ypaBHEHUSI N-TO TMOpsIKa: CBOMCTBA PEIICHUN, TEOPEMBI O CTPYKTYpe
O0I1Iero pemeHus, MeTol Bapualu MOCTOSIHHBIX. JInHelHble quddepeHaabHble YpaBHEHHS
N-TO OpSAAKA C MOCTOSHHBIMU K03 PuiieHTaMu. AJrOPUTM MOCTPOEHUS OOIIETO PelIeHUsI.

3. Cucremsl A PpepeHnHaATBHBIX YPABHCHH M.

Cucrembl auddepeHnranbHbIX ypaBHEHUN IEpBOro MOpsAaKa: OOIIMe MOHSATHSA, Teopema
CYIIECTBOBAaHMA U  €JUHCTBEHHOCTHM  obmiero  pemeHus.  Cuctembl  JIMHEHHBIX
nuddepeHIMaTbHBIX YPAaBHEHUM NEPBOr0 MOPSAAKA: UHTETPUPOBAHHE METOJIOM HCKIIIOUEHUS.
Cuctemsl TuHEHHbIX AU depeHInanbHbIX ypaBHEHUH TepBOro Mops/Ka: CBOWCTBA pellIeHuil,
TEOPEMBI O CTPYKTYpE OOIIEro penieHus, MeTo]l Bapualuy NOCTOSTHHBIX. CHCTEMbI JTMHEHHBIX
OTHOPOJHBIX W  HEOJHOPOAHBIX JU(EpEeHINATbHBIX  YpPaBHEHHH C  MOCTOSHHBIMH
koadduLreHTaMi. DJIEMEHThl TEOpPUU YCTOHYMBOCTH. MeEToAbl YHCIEHHOTO pelIeHUs
middepeHIMaIbHbIX YpaBHEHUH.

4. YncyoBbie 1 PYHKIHNOHAJIBbHBIEC PSAABI.

YucoBble psabl: OCHOBHBIC MOHSATHUS, CBOMCTBA CXOJSIIMXCS PAIOB, HEOOXOIUMBIN MpPU3HAK
cxomuMmoctu. ['apMmonmuecknit paxn. Psper  [dupuxime. Ilpu3Hakm cpaBHEHHsS pSIOB  C
MOJIOKUTENbHBIMU wieHaMmHu. [Ipusnak Jlanam6Gepa. VHTerpanbHbIi U paAuKadbHBINA MPU3HAKH
Kommu. 3nakouepenyromuecs: psapl: npuszHak JleiiOHua. 3HaKomepeMeHHbIE PSAbI: TTOHSATHS
aOCOMIOTHOW W YCJIOBHOM CXOJUMOCTH, IpH3HAK aOCOJMIOTHOM CXOJMMOCTH, CBOWCTBA
a0COJTIOTHO W YCIIOBHO CXOJISIITUXCSI PSIIOB.

OyHKIIMOHANBHBIE PSJIbl: OCHOBHBIE IOHATHS, OOJACTh CXOAUMOCTH. CTENEeHHBIE pPSJIbL:
paauyc, WHTEpBa, o0nacTh cxoaumoctu. CBOHCTBa CTeNeHHBIX psnoB. Psaawr Teitmopa u
MakopeHa: CBOMCTBa, YCIOBHE CXOJMUMOCTH psAda K HCXOAHOH (YHKIMH, OCHOBHBIC



paznoxenusi. Paznoxenne QyHKIMM B psii MakiopeHa ¢ MOMOIIbI0 OCHOBHBIX Pa3IOKCHHU.
I'maBHOe 3Hauenue ¢yHKUMH. DKBUBaTeHTHbIE (GyHkiuu. [Ipumenenue psimoB Teitnopa u
MaxkJsopeHa /17151 BBIYUCIIEHUS [IPENIETIOB.

5. 3akarouenue.

Hcmonp30BaHne MaTeMaTHYCCKUX METOJ0B B HpaKTH‘ICCKOﬁ JACATCIIBHOCTH.

4.00beM yueOHOH TUCUMILTHHBI:

pado4eil MporpaMmMal JUCHHUILIMHBI

«Audopmaruka» (b1.5.06)

Bcero 1 cemectp 2 cemecTp 3 cemecTp
Briibl yuaeOHON pabOTHI 3ad. en./ 3ad. ej./ 3ad. ej./ 3ad. en./
aK.Jac aK.Jac aK.Jac aK.Jac
OOIas TPy I0EMKOCTh JTUCIUATUIAHBI
O Ry 15/540 5/180 41144 6/216
[1aHy
IAyTUTOPHBIC 3aHSATHS: 5,3/192 1,77/64 1,77/64 1,77/64
Ulekruu (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
[IpakTHyeckue sanstus (I13)2,65/96 0,88/32 0,88/32 0,88/32
CamocrosrtenbHas pabora (CP): 7,7/1276 2,23/80 2,23/80 3,24/116
. DK3aMCH- 3aver DK3aMEeH-
Bug  KoHTpous: k3ameH/3auer  [2/72 1/36 1/36
Bcero 1 cemectp 2 cemecTp 3 cemecTp
Bribl yuaeOHON pabOTHI 3ad. ef./ 3au. ef./ 3au. en./ 3au. en./
acTp.Jac acTp.yac acTp.uac acTp.uac
OOIas TPy TI0EMKOCTh JTUCIUTUIAHBI
Oy IO 15/405 5/135 41105 6/162
IaHy
AyIUTOPHBIC 3AHSITHS: 5,3/143,1 1,77/47.8 1,77/47.8 1,77/47.8
Ulexrun (JIek) 2,65/71,55 0,88/23,76  [0,88/23,76 0,88/23,76
[TpakTHyeckue saustus (I13)2,65/71,55 0,88/23,76  |0,88/23,76 0,88/23,76
CamocrosrenbHas padora (CP): 7,7/207,9 2,23/60,2 2,23/60,2 3,24/87,48
) DK3aMCH- 3auer OK3aMEeH-
Bun  koHTpoJs: dk3aMen/3auer  |2/54 177 127
AHHOTAIUA

1. Heap aucuumiIuHbl — GOPMUPOBAHUE Y CTYACHTOB CHUCTEMbl OCHOBHBIX IMOHSTHIA,
HCIIOJIB3YEMBIX JUISl MOCTPOCHUS BAXHEUIIUX MATEMaTUYECKUX MOJEIEH, U YMEHHs
HCIIOJIB30BAaTh MATEMATHYECKUE METO/IbI 111 OITMCAHUS Pa3JIUYHBIX IIPOLIECCOB.

2. B pe3syabrare
0akajiaBpUaTa J10JIKeH:

HU3y4eHust

AUCHHUIIJIMHBI

o0yuawumuiics

mo

nporpamme

Obaaoams crnenyrwomumu obenpodeccruonanbHbiMu (OITK) koMmmeTeHIUAMU:

BJIAICHUEC MMOHNUMAaHH CYIIHOCTH U 3HAYCHHUA I/IHCbOpMaI_[I/II/I B pa3sBUTUN COBPEMECHHOI'O

oOmIecTBe, OCO3HAHUSA OMACHOCTH W YIPO3bl, BO3HUKAIOIIMX B OSTOM MpoOIEcce,
CIIOCOOHOCTBIO COOMIOAATh OCHOBHBIE TpeOOBaHUS MH(POPMAIIMOHHON 0€30MacHOCTH, B
TOM YHCJI€ 3alIUThI rocynapctBeHHoM TaiHbl (OI1K-4);




— BJIQJICHHE OCHOBHBIMU METOJAMH, CIIOCOOAMHU U CPEACTBAMH MOJIYyYEHHUS, XPAHCHUS,
nepepaboTku WHPOPMAIMK, UMETh HaBBIKH PAaOOThI ¢ KOMIBIOTEPOM KaK CPEICTBOM
ynpasienus uapopmarueii (OITK-5);

—  TOTOBHOCTBIO H3ydYaTh HAyYHO-TEXHHYECKYI0 WH(POPMAIIMIO, OTCYCCTBEHHBIH W
3apyOeKHBIN OMBIT 10 TeMatuke uccienoBanus (ITK-20).

3uamo:

— cBoiicTBa nH(MOpMAIH, CIOCOOBI €€ XpaHEHHS U 00pabOTKH;

— CTPYKTYpY, IPHUHLHUIIBI paOOTHl U OCHOBHBIE BO3MOKHOCTH DBM,;

— TONOJIOTHIO U aPXUTEKTYPY BBIYACIUTEIBHBIX CETEH;

— IPUHLUIBI aApecaliy M0JIb30BaTelled, KOMIIBIOTEPOB U pecypcoB B cetu MHTepHET;

— pasznnyatk U pacmudpossiBath [P — afgpec, ToMeHHOE UMsI KOMIIBIOTEPA;

— CTPYKTYpY, IPHUHLHUIIBI paOOTHl U OCHOBHBIE BO3MOKHOCTH DBM,;

— OCHOBHBIE THUIIbI AJITOPUTMOB, SI3BIKH IIPOrPAMMHUPOBAHMS;

— CTaHJapTHBIC POTPAMMHBIEC 00ECTICUCHHUS CBOCH TIPOPEeCCHOHATILHOMN 1A TEIbHOCTH;

— QITOPUTMBI PELICHUS HEIMHEWHBIX YPaBHECHUN;

— QJITOPUTMBI OJTHOMEPHOUN ONTHUMH3ALUH.

Ymemn:

— [mMcaTh ¥ OTJIAXKMBATh IporpaMMel Ha VBA 1o pa3paboTaHHBIM aaropuTMaM;

— IPUMEHATH METOABI MATEMATUYECKOM CTATUCTUKHU AJIS PEIIEHUS KOHKPETHBIX 33/1a4;

— MHCIOJIb30BaTh NAKEThl NPUKIAJHBIX MPOrpaMM MpU JajbHEHIIeM O0O0yd4eHUH U
IIPAKTUYECKON NEATEIbHOCTH.

Braoemy:

— HaBBIKAMHM CaMOCTOATEJIBHOIO PELICHHs] 3a1ad  HAa KOMIIBIOTEPE, BKIIIOYAIOLINE
MOCTAHOBKY 3aJa4H, pa3padOTKy aJIrOpUTMa M OIEHKY ero 3()pPeKTUBHOCTH METO1aMu
MaTeMaTHYECKOM CTATUCTHKY JUIsl 00pabOTKH SKCIEPUMEHTA;

— METOJIaMH pealn3ally AITOPUTMOB HAa KOMITBIOTEPAX.

3. Kparkoe conep:xkaHue THCHUTLIMHBI:

3.1. ApXHUTEKTypa KOMIIBIOTEPOB U KOMITBIOTEPHBIX CETEH:

® UCTOPHUS Pa3BUTHUS BBIYMCIHUTEIBHON TEXHUKM M IEPCOHANBHBIX KOMIIBIOTEPOB.
Kpatkas uctopust pa3BUTHs BBIYMCIUTENIBHON TEXHUKH U NEpCOHATbHBIX KommbioTepoB (I1K).
Bbruncnurensnas MammbHa @on-Heiimana um mammba Teropunra. Paszpabotku HopOepra
Bunepa;

eapxurekrypa IIK, anmaparnsie cpencrBa IIK. Mcnonbs3yemble CHUCTEMBI CUHMCIIEHUS,
3JIEMEHThl MaTeMaTudeckoil snoruku. O6mee mpencrasieHne o IIK um MX BO3MOMXKHOCTSX.
OyuknnonansHas cxema IIK, MaructpanbHO-MOnynbHbIM npuHIUD noctpoenus IIK.
Amnmnaparssie cpenctsa [IK: Mukpomnponeccop, onepaTuBHas M KA1 aMsATh, BHEIIHSASA NaMsITh,
IIMHBI apeca, KOMaHJ M JTaHHBIX, TAKTOBBIM reHepaTop. [IpuHIMI OTKPBITON apXWUTEKTYpHI:
CHCTeMHasl IMHA, pa3psaHocTb. llepudepuitnbie yctpoiictBa IIK: knaBuarypa, MbIb,
MOHHUTOpP, npuHTEep U Ap. OCOOEHHOCTH MpPEACTABIEHUS JaHHBIX HAa MAalIMHHOM YpOBHE.
[IpeumymiectBa  1u¢poBOoro  mpeiacTaBieHHss — MHGOpMamuu  Mepel]  aHaJOrOBBIM
MIpPE/ICTaBJICHUEM: BBICOKOE KAuyeCTBO 3allUCU W OTOOpakeHUs HHPOpMAaIUH, NPOCTOTa U
HA/IeKHOCTh JTyOnMpoBaHUs (KomupoBaHMs) MH(popmanuu Oe3 morepu kadectBa. CHUCTEMBI
CUMCIIeHUs (IecsITUYHasi, IBOMYHAsI, BOCbMEpUYHasi, IIeCTHaAaTepuyHasi), paBuiia nepeBoaa
U3 OJIHOM CHUCTEMBI B APYryl0. DIEMEHThl MaTeMaTHUYeCKOW JIOIMKHU: MOHATHS (opMabHON
JIOTUKH, OCHOBHBIE JIOTHUECKHE ONepaluu U GopMyJibl, JIorhyeckrue ocHOBbI paboThl 1K

® KOMITBIOTEPHBIE CETH: TOIOJOTUHU CETEH, MX XapaKTepucTUKH. KoMmproTepHasl ceThb -
COBOKYITHOCTh KOMIBIOTEPOB M Pa3IMYHBIX YCTPOUCTB, 00ECIIEUUBAIONINX WH(OPMAIIMOHHBIHI
OoOMEH MEXJy KOMIIbIOTepaMH B CETH 0e3 HCMOJIb30BaHUS KaKUX-THOO TNPOMEKYTOUHBIX
HocuTenel nHdopmaru. Tonosoruu cetelt: 3Be3/Hasi, IIMHHAS, KoJblieBasd. CeTH 3aKphITOro
THIIA: JIOKAJBHBIE W PaCIpECIICHHbIE CETH, KOPIOpaTUBHbBIE ceTH. [IporpaMMHO-TeXHHYECKOE
oOecrieyeHue: aaanTep, KOTOPBIM yHpaBiseTcs CHEeUHaTbHOM NporpaMMoil apaiiBepoM;
ONlEpallMOHHAs CHCTEMA, YIPABIAIOIMAS KOMIBIOTEPOM, IPEIOCTABISAIOIUM  PECYPCHI;



MIPOTOKOJIBI - OCOOBIE SI3BIKM, HA KOTOPBIX 0OMEHUBAIOTCA MHPOpPMALUEl KOMIBIOTEPHI B CETH
(TCP, TCP/IP, UDP). I'no6ansHuble cetu pasauunoro macmraba (WAN —Wide Area Net, MS
Network u Internet). Bo3moxHoctn cetu HMurepHer. OnexkTponHas mouta. Jloctym K
uHpopMalMOHHbIM pecypcaM. Cuctema TenekoH(epeHunid. Anpecanys U IMPOTOKOJIBI B
WNHurepHer;

® MyJIbTHUME/IMA — TUAJIOT0Basi KOMIIbIOTEPHAs CUCTEMA, 00eCIIeunBaroLIasi CHHTE3 TEKCTa,
rpaduKy, 3ByKa, peud M BUICO. Y CTpoicTBAa MyJibTUMenna. TpeboBaHUS K MyJIbTHMEIUIHHBIM
CpeAcTBaM KOMIIbIOTEPOB. PacimpeHHble BO3MOXKHOCTH 00pabOoTKH, MpeodOpa3oBaHus, CUHTE3A
uHpopManuy  (KOMIIBIOTEpHAs aHUManus, MoAuduKanus u300paKeHH, TpexMepHas
rpaduka). MynbTuMeauiinele nporpaMMel. IIporpaMMel perakTupoBaHMs, MOHTaXa 3ByKa U
Buzaeo. Buneo-pemaktopbl, mMoayian cneud((eKToB, MOHTaKHBIE CTYIUU. OJICKTPOHHBIC
npe3eHTanuu (OCHOBHBIE BO3MOXHOCTH MS PowerPoint), stambl co3gaHusi NMpe3CHTAIHM,
CTPYKTYpa Mpe3eHTalni 1 OCOOCHHOCTH PaOOTHI C PEAAKTOPOM.

3.2. IIporpammHoOe oOecrieueHue:

® CTPYKTYypa OIEPAIlMOHHBIX CUCTEM, MaKeThl MPUKIAIHbIX nporpamm, Microsoft Office.
Knaccupukauus mnporpaMMmHbIX cpeacTB. CHCTEMHOE U MPUKIAJAHOE IPOrpaMMHOE
obecneuenue [IK. O630p onepanmonnbix cucreM (OC). Ilpunnumnsl co3ganus u cocras OC:
aapo, uaTepderic, apaiiBepsl. Kparkas xapakrepuctuka WINDOWS, monynabHBIN TpUHIHIT
nocrpoenus. Cpega WINDOWS: okna, ux snemMeHTHI, padoTa B MHOTOOKOHHOM pEXKHUME.
Pabora c oOwvexktamu WINDOWS. Spneikn u pabora ¢ wumu. [lanku: co3ganue,
[IepEMMEHOBaHNE; KOMMPOBAHUE U IEepeMelIeHHe OOBEKTOB (IalloK M SPJBIKOB), ydalleHUE
oobekToB. Kop3una u ee nasnauenme. Hactpoitku WINDOWS: nata m Bpems, HacTpoiika
MBILIH, 3KpaHa. DeMeHTbl TexHudyeckoro cepsuca [IK: ycrtaHoBKa onepanmoHHON cHCTEMBI,
CO3/1aHH€ MHAMBHYAJIbHON ONEPAallMOHHON Cpeibl MOJIb30BaTElNs, MOJACPKKA LIETOCTHOCTH
uHpOpMalUY, pacUIMpEeHHe M MOJEpHH3alMs KOH(UIypaluu anmapaTHbIX M MPOTrPaMMHBIX
CPEICTB

e TexctoBelii penaktop WORD, peaakropbl MaTeMaTH4eCKUX M XUMHUYECKUX (HOpMYII.
OCHOBBI HCHOJB30BAHUS NpOrpaMM OOIIEro Ha3HaueHUs (KpaTkuil 0030p) Ha HpUMeEpax
TekcToBoro penakropa WORD, penakTropoB MaTeMaTHYecKUX W XUMHUYECKHX (QOopMyIl.
Ocob6ennoctu TekcroBoro penakropa WORD. Bon u pegakrupoBanue tekcta. KonupoBanue
U TmepeMmenieHue OOBEKTOB, pabotra ¢ Tabnunamu. Bpeibop Buma, pasmepa mpudra,
¢dopmaTtupoBaHue cuMBOJIOB U ab3aneB. Komuposanue ¢opmata. OcoOEHHOCTH CO3TaHMSA
CCBUIOK, ornaBieHud. Co3aHue JOKYMEHTOB pa3iMyHbIX (opM (CTaHZApTHBIX U
HecTaHAapTHHIX). lcmonb30BaHMe pepakropa MaTeMaTHUecKuX (OpMysl B TEKCTOBBIX
JNOKyMeHTax. PemakTop XumMuueckux QopMmyJ, Ha3Hau€HHE U OCOOEHHOCTH pPaOOTHI.
Konupopanue xumudeckux (opMys1 B TEKCTOBBIE IOKYMEHTBHI.

e Cucrema ympasienus 6azamu qaHHeix ACCESS: coznanue nons3zoBatenbckux CYB/,
dbopmupoBanue 3amnpocoB, oTueToB U (popMm. HuHPopManmonueie cucrteMbl. CHCTEMBI
ylpaBiieHUsl OaHKaMu U 06a3aMu JaHHbBIX. PensnnonHas monens JaHHbIX. CTpyKTypa 3ammcy,
METOABI AocTyna K uHpopmanuu. OOMeH maHHBIME ¢ npyrumu npuioxenusmu WINDOWS:
TEKCTOBBIMU PEIAKTOpaMH M DJIEKTPOHHBIMM Tabnuiamu. PensimoHHas 06a3a JaHHBIX
ACCESS. I'maBHOe OKHO, MEHIO KOMaH/I, TaHelb HHCTPYMEHTOB. Co3aHNue U OTKPBITHE 0a3bl
TaHHBIX. BBOJ M pemakTHpoOBaHUE JTAHHBIX B PEKUME TAOMUIBI U PEXHME KOHCTPYKTOpA.
dopMupoBaHUE 3aMpOCOB. 3ampochl MPOCTbIE U MHOTOTAOJWYHBIE, 3aIPOCHl C YCIOBUSIMH.
Co3nanue otdyeroB U (opMm. TexHosmorus peanuszanuu npocreifmux 3anau cpeacrsamu CYB/]
ACCESS.

e PemieHne BBIYMCIUTENBHBIX 3a7ad ¢ ucnoib3oBaHueM EXCEL: obpaborka Ttabnuil,
MOCTpOEHHE TIpaUKOB M JauarpamMM, BBIYMCICHHE MATPUYHBIX BbIpakeHMH. HasHauenue
anekTpoHHBIX Tabmu (MS EXCEL). Ocobennoctn Tabmuaroro mpormeccopa EXCEL u
WCTOJIb30BAHUE €0 JUIsl pelIeHns MHPOPMALMOHHBIX U MHXEHEPHBIX 3a1a4. TexHuka padoThl
¢ EXCEL. Oxkno EXCEL. AOGcomoTHass W OTHOCHUTENBHAS ajpecalus. BbiiencHue sdeek,
nepemelieHue 1no pabouemy mucty. Pacuer mo Qopmynam. KonupoBanue ¢dopmyi.
[TocTpoenne rpadukoB. Pacuer hyHKIIMOHAIBHBIX 3aBUCUMOCTEH U IMMOCTPOCHHE TpaPuIecKux
n300pakeHU ¢ ucrnonb3oBaHueM craHaapTHeIXx ¢yHkuuii EXCEL u macrepa ¢yHKIMIA.



[TocTpoeHne MOBEPXHOCTEH C MCHOJIB30BAHMEM MacTepa auarpamm. PaGorta ¢ Tabnuuamm.
dopmatupoBanue, opopmiieHre Tadaui. YucaoBble U Mojab3oBaTeabckue popmarsl. CBOJHBIE
tabmunpl. I[loctpoenne aumarpamm. PaspaboTka M peanusanusi TPOCTEUIIMX AJTOPUTMOB C
ucronb3oBanueM Bo3MokHOcTedl EXCEL (HaxokaeHWe MaKCHUMalbHOTO (MHHHUMATIbHOTO)
JJIEMEHTAa BEKTOpPA M MAaTpHIlbl, HAX0XJIEHUE CYMMBbI 3JIEMEHTOB BEKTOpAa M MAaTpULIbI,
BBIUMCIIEHHE MAaTPUYHBIX BBIPAXKEHUI).

3.3. AIropuT™MBl 1 OCHOBBI IPOIPaMMUPOBAHUS:

® ANIrOpUTMBI, TUIBI anroputMoB. [loHsTre anroputma u ero cBoiicta. CriocoObl 3anucu
JIrOpUTMOB. MOYJIbHBIN NPUHIUI IOCTPOEHUS AJITOPUTMOB U IIPOrPaMM.

e XapaKTEpUCTUKH SI3BIKOB IPOrpaMMUpOBaHUsA. OCHOBHBIE CTPYKTYpPbl M IPHHLIMIIBI
CTPYKTYPHOI'O IpOrpaMMHpoOBaHMs wiunoctpanys. CTpyKTypHOE NpOrpaMMHpPOBAaHHUE, €ro
ocobenHocTH. TexHonOrus OOBEKTHO-OPUEHTHPOBAHHOTO IPOTPAMMHUPOBAHMS; CBOWCTBA
A3BIKOB: HaclIeZIOBaHUE, MHKANCYIALMS, MonuMOphu3M. [1oHATHS SA3BIKOB: KI1acChl U OOBEKTHI.
OBomonuss W KiIaccuuKanusa  SI3BIKOB  mporpammupoBanusi. [loHATHS — TpaHCisAnuy,
KOMIIWJISILIMM, WHTEPIPETALMM, HUX pPasnuuusd. ba3oBble anropuTMHUYECKHE KOHCTPYKIIMH
(cnmenoBaHue, BETBJIEHUE, [TOBTOPEHUE), MPUMEPHI UX peain3auud. OCHOBHbBIE KOHCTPYKLHU
S3BIKOB IIPOrPAMMUPOBaHMS. SI3bIKM IPOrpaMMUPOBaHUs BEICOKOI'O YPOBHSI.

e BoluncnuTenbHble adrOpUTMbl U IIPOrpaMMHBIE peanu3auuud Ha VBA nng oOpaboTku
uHpopmanuu Ilponecc pemenus 3agad Ha KomnbioTepax. [lporpaMmmupoBanue Ha si3pike VBA:
OCHOBHBIE OIIEPaTOPHI SA3bIKA, IpoLeaypsl U GyHKIMU. PazpaboTka U peanu3aiys NpoCTeHIINX
aIropuTMOB 00paboTKM WHpOpManuu (pemeHne 3agad C OJHOMEPHBIM M MHOTOMEPHBIM
o0beMOoM uH(popMmanuu). YucCIeHHbIE METO/bl aHaIW3a OJHOIO HEJIMHEWHOro YpaBHEHMS:
IIOMCK KOpHEH, pelIeHHne 3a/laud OJHOMEPHOM ONTUMU3ALUHU (HAXO0XKJIEHHE TOYEK MaKCUMyMa
U MUHUMYMa (YHKLUH). MeTobl CTaTUCTUYECKOH 00paboTKU pe3yIbTaTOB U3MEPEHHUM OHOMI
BEJIMYMHBI: BBIUMCICHHE TOYEUHBIX (CpPEIHEro, AUCIEPCUH, CTaHIapTa) W HHTEPBAJIbHBIX
OLICHOK CJIy4ailHOM BEJIMYUHBI.

3.4. 3amura uHpOpPMAITUH:

ANTOpUTMBI 3alIUTHl HHPOPMALIMU: METO/IbI 3aILUTHI, KOMIIBIOTEPHBIE BUPYCHI U O0phOa
¢ HumH. [loHsATHE 0€30macHOCTH KOMIBIOTEPHON HHQOpPMAIMK: HAJEKHOCTh KOMIIBIOTEDA,
COXPAaHHOCTb [JaHHBIX, 3alUTa OT BHECEHUS W3MEHEHUM HEYNOJIHOMOUYEHHBIMH JIMIIAMH,
COXpaHEHHE TaWHbl IIEPENUCKU B DJIEKTPOHHOM ceTh. MeTonbl peanu3anuu  3aliuThl
uHboOpMalMU: TPOTrpaMMHbIE, alllapaTHblE, OpraHMW3alMOHHBIe. VICTOpHUS BO3HMKHOBEHUS
BUPYCOB U aHTUBHPYCOB. CrIocoObI 3apaxeHusi, 3alUThl U 00pbOBI ¢ BUpycaMu. OcoOeHHOCTH
paboThl aNTrOPUTMOB BHUPYCOB: PE3UAECHTHOCTh, IMOJUMOPGUYHOCTE U CaMOLIU(ppPOBaHHE.
KomnbrotepHsie BUpYCHI, UX crienuduka 1 aHTuBupycHble nporpammsl (Kacnepckuii, Dr. Web,
Avast, AVG). Cnoco6sl mu¢poBaHus U nepegaud MHGOpManuu Ha JalbHUE PACCTOSHUS.
OTKpBITHIN U 3aKpbITHIN KIt0UM U poBanusd. Jlepparmenranus qucka.

4. O0beM y4eOHOI TUCIUNIUHBI:

Bunsl yueOHol paboThI B 3agerHbIX B akanem.
€IMHUIIAX qacax
O0mas TpPyA0EMKOCTh JMCHHIIIHHBI 10 Y4eOHOMY IIAHY 3,0 108
AyIMTOPHBIE 3aAHSITHS: 1,3 48
JlaGopatopubie 3ansTus (J1ad) 1,3 48
CamocrositeabHas padora (CP): 1,7 60
PacueTHO-rpaduueckre paboThI 0,6 20
Pedepar 0,3 10
Jlpyrue BUIBI CAMOCTOSITENILHOW PaOOTHI 0,8 30
Buja koHTpOJISi: 3aUeT/IK3aMeH 3ager
Buner yue6HOM paboTh B 3auetHbIX B actpon.

CANHUIax qacax




OO01masi TPYA0eMKOCTh THCIUIIJIMHBI N0 Y4e0HOMY IJIAHY 3,0 81
AyIUTOPHBIE 3aHITHS: 1,3 36
JlaGopaTtopHsbie 3ansatus (J1ab) 1,3 36
CamocrositeasHas padora (CP): 1,7 45
PacuetHo-rpaduueckne paboTsl 0,6 15
Pedepar 0,3 7,5
Jlpyrue BUIbI CAMOCTOSITENIHON PaOOTHI 0,8 22,5
Bua koHTpoJs: 3aueT/3K3aMeH 3auer
AHHOTAIIUA

paboyeii MPOrpaMMbl JHCHUATIHHDI
«®Puzuka» (b1.6.07)

1. Heab auCcUMIVIMHBI — MPUOOpETEHHE CTYJIEHTAMHU 3HAHUM 10 OCHOBHBIM pa3zzesiaM
(U3HUKY ¥ YMEHHIO TIPUMEHSTh UX B IPYTUX €CTECTBEHHOHAYYHBIX TUCIUTUIMHAX.

2. B pe3yabraTre u3yYeHHs UCHUIUIMHBI oOydamomuiics N0 mporpamme
0akajlaBpUATAa J0JI/KEH:

Ob6naoams cnenywomumu odbmenpodeccuonansubivu (OIIK) u mpodeccuonansHbMU
(IIK) xommereHIUsAMU:

— CIOCOOHOCTBIO W TOTOBHOCTBIO HCIIOJI30BATh OCHOBHBIE 3aKOHBI (U3MKH B
npodeccronanproi aesteapbroctu (OITK-1);

— TOTOBHOCTH HCIIOJIb30BaTh 3HAHUS O COBPEMCHHOW (HU3WYECKONW KapTHHE MUPA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHUH BEIECTBA JIsI TOHUMAHHUS
OKpYy»aroliero Mupa u sipenuii mpuposl (OI1K-2),

— CIOCOOHOCTBIO IIAHHPOBATh W MPOBOAHUTH (PH3UYECKHE SKCIICPUMEHTHI, MPOBOIWTH
00paboOTKy WX pe3yJIbTaTOB M OIICHUBATH IOTPEUTHOCTH, BBIABUTATH THUIOTE3BI H
yCTaHaBJIMBATh rpaHuibl ux npumenenus (ITK-16);

—  TOTOBHOCTHIO HCIIOJ30BaTh 3HAHUS OCHOBHBIX (DU3MUYECKUX TEOPHHA JUIS PEIICHHMA
BO3ZHUKAIOIMUX (PU3MUECKUX 3a/ay, CaMOCTOSITENBHOTO MNpUOOpeTeHus (U3NYECKUX
3HAHWM, JUIS TTIOHWUMAaHUS MPUHITUIIOB pa0OThl MPUOOPOB M YCTPOWCTB, B TOM YHCIIE
BBIXOJISIINX 32 PEIEIbl KOMIIETCHTHOCTH KOHKpeTHOTO Hampasienus (ITK-19).

3nams:

— (Qusuyeckre OCHOBBI MEXaHUKH, (U3UKH KOJIEOaHW ¥ BOJIH, JJIEKTpUYECTBA U
MarHeTus3Ma, OJJIEKTPOJAWHAMUKH, CTAaTHUCTUYECKOW (U3MKH U  TEPMOJAMHAMUKH,
KBaHTOBOH (pU3UKH;

— cMbIcn (pyHAAMEHTaIbHBIX (U3MYECKUX 3aKOHOB, MPUHIIMIIOB U TMOCTYJIATOB; HUX
(GbOpMYITHUPOBKH U TPAHULIBI TPUMEHUMOCTH;

— CBSI3b IIMPOKOTO Kpyra (hM3MUECKUX SIBJICHHU C (YHIAMEHTATHHBIMH MPUHIIMIIAMHA U
3aKOHAMHU (DU3HKWY;

— OCHOBHBIE METOJIbI PEIICHUS 33724 M0 ONMUCAHHUIO (PU3NUECKUX SIBIICHUM;

— MeTOJbI 00pPa0OTKH pe3yNnbTaToB (U3UUYECKOTO IKCIIEPUMEHTA.

Ymemo:

—  TPHUMEHATH TCOPETHUCCKHUE 3HAHUS U IKCIIEPUMEHTAIBHBIC METOIBI UCCIICOBAHHMSI IPU
pelieHnu npodecCUOHATBHBIX 33/1a4;

—  NIPOBOJWTH PAcUETHI, OCYNIECTBIATh aHAIN3 U HA OCHOBE ATOTO JieJIaTh 000CHOBaHHEIE
BBIBO/IBI,

—  aHAM3HWPOBATh PE3YJIBTATHI HAOIOICHUN U SKCIICPUMEHTOB ¢ TPUMEHEHUEM OCHOBHBIX
3aKOHOB U TPUHIIUIIOB (PU3UKH;

—  ONpEeAETATh XapakTep (PU3NIECKHUX IMPOIIECCOB MO KOMIUIEKCY IKCTIEPUMEHTAITBHOM
uH(pOpMaIIMK TIPU TOMOIIH rPpaUKOB, TAOIUI U YpaBHEHHIA,

—  TPEICTABIATH 00pa0OTAaHHYIO SKCIIEPUMEHTAIBHYIO i TEOPETHICCKYIO HH(POPMAIIHIO B
YCTHOHM M MUCHbMEHHOU (opMe, B TOM UUCIIE C UCTIOIB30BAHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJOTUH.

Bnaodemy:




— HaBBIKaMH pabOTHI ¢ HIMPOKUM KPYroM (PU3UUECKUX MPUOOPOB U 000PYIOBAHHS;
— HaBbIKaMH 000CHOBAHUS CBOMX CYXJICHHI M BEIOOpA METO/1a HCCIICIOBAHNS;

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:
Cemectp 2. Beenenue
[Ipenmer ¢usuxu. Meroabl (U3NYECKOTO HCCIEAOBAHUA: OIBIT, TUIIOTE3a, SKCIEPUMEHT,
TEOpHs.
1. ®usnyeckre OCHOBBI MEXAHUKH

IIpenmer xunematuku. Ilepemerenue, CKOpoCcTb, yCKOopeHue. KuHemarnueckue
XapakTEpUCTUKHA BpallaTeIbHOTO JBWKEHHs. 3akoHbl HproToHa. 3aKkoH BCEMUPHOrO
TAroTeHus. J[BMKeHUE Tella MePEeMEHHOM MaccChl. 3aKOH BCEMHUPHOTO TATOTEHHUs. J[BHKeHHE
Tella epeMeHHON macchl. YpaBHeHust Memepckoro. @opmyna [{nonkoBckoro. Ynpyruid u
HEYNpYruil ynaapel IapoB. MOMEHT HMHEpLUMHM MATEpUaJbHOM TOYKM U TBEPAOIO Teja.
Kunematuka rapmonnyeckux konebanuii. [uddepenunansioe ypaBHEHHE TapMOHUYECKUX
kosneOanuil. [loHsATHE O 3aTyXalolUX W BBIHYXJEHHBIX KojebaHusX. BoiHOBOe IBHMKEHHE.
Boanbl npoAoabHbIE U IONIEPEYHBIE.
2. OCHOBBI MOJIEKYJISIPHOM (pHU3HKH

DNeMEeHThl TEPMOAMHAMUKY U (u3nueckoil kunetuku. neansHeiii ras. Pacnipenenenue
Bonbiimana u ero oOmedusndeckuii cMmbici. PeanbHblil ra3. YpaBHeHnue Ban-nmep-Baanbca.
Tepmonunamuyeckuit meton B (usmke. PaBHOBecHbIe cocTosiHus. Hauana TepMoaMHaMUKH.
[{ukiel. DHTpONHS U €€ CTAaTHCTUYECKOE TOoNKoBaHUe. SIBieHue nepenoca. Juddysus. 3akon
®uka. TermnonpoBogHocTh. 3akoH Pyphe. BHyTpennee Tpenue (BS3kocTh). 3akoH HproToHa.
3. DnexTpocTaTHKa U MOCTOSHHBIN 3JIEKTPUUECKUN TOK

3akon Kynona. Teopema Octporpaackoro-l'aycca. Jumosb. JludnekTpuku B
JIEKTPOCTATHYECKOM II0JIE.
Cemectp 3
1. DnekTpoMarueTusm

3akoH Awmmepa. 3axkoH buo-Casapa-Jlammaca. Cuna Jlopenna. MarseTtuxu.
DneKkTpoMarHuTHas MHAYKIUS. Y paBHeHHe MakcBesa.
2. OnTuka

Wnrepdepenius BoaH. Audpaxuus BoiH. [lonspuszanus BoiH. TemioBoe U3IydeHHE.
3akon Kupxroda. I'nnoresa [Tnanka. KBantoBoe 00bsCHEHHE TEMIOBOTO M3MydeHUs. DPPeKT
Komnrona. fAnepnas monens atoma. [loctynarel bopa. ATom Bogopoaa o bopy.
3. DneMeHTHl KBaHTOBOM (pr3uKH

I'mnoreza ne bpoina. BomHoBoe ypaBHenue IllpenuHrepa s CTauMOHAPHBIX
coctosiHui. OneiTel LlTepHa-I'epinaxa. MHorosnekTponHslit atoM. Dddekt 3eemana. [Ipunimn
[Taynu. KBaHTOBBIE cTaTHCTHUecKue pactpeneneHus bosze-Oinmreiina u ®depmu-upaxa.
®oHoHBbI. 3akoHbl Jlebas u DiiHmTeliHa. XapaKTepUCTUKH Apa: 3aps]], Macca, SHEPTusl CBI3H
HYKJIOHOB. SnepHble peakunu. DyHAamMeHTaNbHbIE B3aUMOJICHCTBUAS M OCHOBHBIE KJIACCHI
JJIEMEHTAPHbBIX YaCTHII.

4.00beM yueOHOH THCHMTINHBI:

Bcero 2 cemecTp |3 cemecTp
Bunp! yuebHoi pagoTni 3a4. el./ 3a4. ef1./ 3a4. ef1./
aK.gyac aK.yac aK.yac
Oo6mas Tpy10eMKOCTh JUCHHILJIMHBI 110 Y4e0HOMY IIAHY 10/360 4,0/144 6,0/216
AyIHMTOpHbIE 3aHSATHS: 3,6/128 1,35/48 2,25/80
Jlexrmn (Jlex) 1,35/48 0,45/16 0,90/32
JlaGoparopHsie 3austust (JIad) 0,9/32 0,45/16 0,45/16
[paxTuueckue 3anstus (113) 1.35/48 0.45/16 0.90/32
CamocrosTenbHas padora (CP): 4.4/160 1.65/60 2 75/100




Bunx xoHTpOJIS: 3a4eT/3K3aMeH 2/72 JK3aMeH | JK3aMeH
1/36 1/36
Bcero 2 cemecTp |3 cemecTp
Bujibt yueoHoii paboTst 3a4. ej1./ 3a4. e/ 3a4. e/
acTp.uac aK.uac ak.uac
O011asi TPYA0EMKOCTh JUCUHUIIJIMHBI 110 Y4eOHOMY IJIaHY 10/270 4,0/144 6,0/216
AyaAHMTOpHBIE 3aHSATHS: 3,6/97,2 1,35/48 2,25/80
Jlexumu (JIek) 1,35/36,45 0,45/12,15 | 0,90/24,3
Jlabopatopubie 3austus (J1ab) 09/243 | 045/12,15 |0,45/12,15
Hpaicririecine satsri (113) 135/3645 | 0451215 | 0,90/243
Camocrosrenrnas pagora (CP): 4411276 | 1,65/4455 |2,75/74,25
Bunx xoHTpoJsi: 3a4eT/IK3aMeH 2/54 IK3aMeH | JK3aMeH
1/27 1/27

1.

2.

AHHOTAIIUA
padoueii MporpaMMbl JUCHUNJIMHBI
«O0mast u Heopranunveckasi xumus» (b1.5.08)

Heasb qucuumiInHbl — NprHOOpETEHNE 3HAHWN U KOMIIETCHLUH, pOpMUpOBaHHE COBPEMEHHBIX

NPE/ICTaBICHUH B 00IACTH TEOPETUUSCKUX OCHOB XUMUH U XUMUH SJICMEHTOB.

B pe3yabrate HM3yuyeHusi AMCHMILUIMHBI 00y4Yawuuiics 10 nporpaMmMme Oakajiappuara

JOJIAKEH:

Obnaoams cienyromumu odmenpodeccuonanbHbiMU (OITK) KoMmeTeHIusAMU:
CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIEC 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIMIUTUH B ipodeccuonanbHoii aesitensHocty (OITK-1);

TOTOBHOCTBIO MHCIIOJIb30BAaTh 3HAaHUSA O CTPOCHUHM BEUIECTBA, NPUPOAEC XUMUUYECKOU
CBSI3M B PAa3JIMYHBIX KJIaccaX XHUMHUYECKMX COCAUHEHHMM 711 TNOHUMAaHMS CBOMCTB
MaTepUAIOB U MEXaHMU3Ma XUMHUYECKHUX IPOLECCOB, MPOTEKAIIIUX B OKPYXKAIOLIEM
mupe (OTIK-3).

3nams:

3JIEKTPOHHOE CTPOEHUE aTOMOB M MOJIEKYII;

OCHOBBI TEOPUU XUMHUYECKOU CBA3U B COEUHEHUAX Pa3HBIX TUIIOB, CTPOCHUE BEIIECTBA
B KOHJEHCUPOBAHHOM COCTOSIHUH;

OCHOBHBIE€ 3aKOHOMEPHOCTH MPOTEKAHUS XHUMWUYECKHX IPOLIECCOB M XapPaKTEPUCTUKHU
PaBHOBECHOI'O COCTOSIHUS,

METO/Ibl ONKMCAHUs XUMHUUYECKUX PABHOBECUM B PACTBOPAX IJIEKTPOJIUTOB, CTPOCHUE U
CBOMCTBa KOOPAMHALIMOHHBIX COCINHEHUN;

XMMHYECKHE CBOMCTBA 3JIEMEHTOB PA3JIUYHBIX TPYMI MEPUOJIAYECKON CHUCTEMBI M UX
BaYKHEHUIITNX COCAUHCHMIL,

Ymemo:

BBIIIOJIHATh OCHOBHBIE XHMHWYECKHE OINEPAIMH, ONPEAECHATh TEPMOAUHAMUUYECKHUE
XapaKTEPUCTUKU XUMUUYECKUX PEAKLIMI U PAaBHOBECHBIE KOHLIEHTPALMU BEILIECTB;
HACTIOJIb30BAaTh OCHOBHBIE XHMHUYECKHE 3aKOHBL, TEPMOJWUHAMUYECKHAE CIPABOYHBIC
JaHHBIE JJIs1 peleHUs] TPOpeCCHOHANTbHBIX 3a/1a4;

MPOTHO3MPOBATh BIUSHUE PA3IHYHbIX (PAKTOPOB HAa pPABHOBECHE B XHUMHUYECKHUX
peaKkuusx;

Braoemy:

TEOPETUYECKUMH METOJAMHU OIMCAaHMS CBOMCTB MPOCTBIX M CIOXKHBIX BELIECTB Ha
OCHOBE JJIEKTPOHHOT'O CTPOCHMSI UX ATOMOB U MOJIOKEHUS B MEPUOJAUYECKON CUCTEME
XUMHUYECKUX IJIEMEHTOB;




— OKCIEPUMEHTAIBHBIMU METOJAMH OIpPEICICHHUs] HEKOTOPhIX (PH3UKO-XUMUYECKUX

CBOMCTB HEOPraHUYECKUX COCAMHEHUM.

3. KpaTkoe coaep:kaHue TUCHUTIIUHBI:

CrpoeHue aTOMOB U NIEPUOANYECKUI 3aKOH.
BonHOBBIE CBOMCTBA MaTepHalbHBIX OOBEKTOB. YpaBHeHue je bpoiins. CooTHOIICHHE
Heonpenenennocteir I['eiizenOepra. IloHsATHE O KBAaHTOBOM MEXaHMKE W ypPaBHCHHH
[Ipenunrepa.
CoBpemenHas ¢GopMyIupoBKa MEepUOANYECKOro 3akoHa. [lepuonnyeckas cucrema u ee CBS3b
CO CTpPOEHHEM aTOMOB. 3allOJIHEHUE OJJICKTPOHHBIX CJIO€B M 000JOYEeK AaTOMOB B
nepuoanyeckoit cucreme sneMeHToB .M. Menneneea. Crenenu okucieHus. Baxheiue
OKHCJIUTEIM U BOCCTAHOBUTENU. BaxkHel e cxemMbl IpeBpallleHus BEIIECTB B OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMIX.

XuMHuueckasi CBA3b U CTPOCHUE MOJIEKYIL.
KoBasieHTHast CcBsI3b, OCHOBHBIE TOJIO)KEHHUSI METOJa BAJICHTHBIX CBs3eil. PaccMoTpeHune cxem
MEePEKPhIBAaHUSA AaTOMHBIX OpOHMTaNe mpu 00pa3oBaHUU CBsi3eld B MoJieKynax. OCHOBHbBIE
MOJIOKEHUS MeTofa MoJeKynsapHeix opOutaneii (MO JIKAO). OOmme cBeaeHUs o
KOMIUIEKCHBIX COEAMHEHUSAX, WX CTPOCHHE. MEXMOJEKYIsIpHasT W BHYTPUMOJICKYJISIpHAS
BOZOpOJHAs CBA3b. VOHHas CBsA3b KAk MpelnebHBIM ciydail KoBaJieHTHOW cBsizu. OOriue
MPEACTABICHUS O MEXMOJIEKYJIIPHOM B3aUMOJACHCTBUU: OPUEHTALMOHHOE, WHIYKIIMOHHOE,
JMCTIEPCUOHHOE B3aUMOIECHCTBUS.

DHepreTuka peakiii 1 XMMUYECKOe PaBHOBECHE.
[ToHssTHE O XHMMHYECKOW TEPMOJMHAMHUKE, TEPMOJUHAMUYCCKUE (YHKIUHA COCTOSTHUS
(xapakTepuctudyeckue (GyHKIMH). XHUMHUYECKOE€ paBHOBecHe. VICTMHHOE U Kaxyleecs
paBHOBecusi. KOHCTaHTa XUMHUYECKOTO paBHOBECHS. DJIEKTPOXUMHUYECKUE MPOIIECCH, TOHITHE
00 3JIEKTPOAHBIX MOTEHIMANAX. DIEKTPOABIKYILAS CUJIa OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuuii U KpUTEPUd CAaMONPOU3BOJIBHOIO MPOTEKAHUS ITPOLIECCOB.

PaBHOBecus B pacTBOpax
[Tporeccrl, conpoBoxaar0IMe 00pa30BaHNE XKUAKUX UCTUHHBIX PAaCTBOPOB HEIIEKTPOJIUTOB H
AJEKTPOJIUTOB. ACCOLUMHUPOBAHHBIE W  HEACCOUMUPOBAHHBIE  ANEKTPOJIUTHL.  (CTeneHb
nuccounanuu. Koncranra nucconuanuu. PaBHoBecHe B cuCcTeME, COCTOSIIEN M3 HACBIILIEHHOTO
pacTBOpa MaJOpacTBOPUMOIrO 3JIEKTPOJIUTAa M €ro KpUCTAUIOB. PaBHOBecHe B pacTBOpax
KOMIUIEKCHBIX COoeMHeHuN. PaBHOBECHE nucCOIMaIuu BOJIbI, HOHHOE MPOU3BEICHUE BOIBI U
€ro 3aBUCUMOCTb OT Temmneparypsl. llkana pH. I'maponus cosen.

CxopocTb peakiuii 1 KaTaaus.
[lonsstue o xumuueckol KuHeTuKe. OJIHOCTaJAMIHBIE W CJIOXKHBIE pEaKIUU. 3aKOH
nercTBytomux macc. KoHncranta ckopocTu peakiuu. MoJIeKyasipHOCTh W TOPSIOK PEaKIUu.
3aBUCUMOCTh CKOPOCTHU PEaKUHUHM OT TEMIEpPaTypbl; SHTAIbIUS aKTUBALMU. ['OMOreHHBId U
TeTEPOreHHBIN KaTalus3.

XuUMHUS S- ¥ P- AIEMEHTOB

Bonopoa-nepBslii 21€eMEHT NEPUOINIECKON CUCTEMBI, €r0 JBONCTBEHHOE MTOJIOXKEHUE.
Onements! 1 -2 1 13 - 18 rpynn nepuoau4eckoi CUCTEMbI. 3aKOHOMEPHOCTH B U3MEHEHUU
ANEKTPOHHBIX KOHPUTypaluil, BEIMYUH PAJNYCOB, FIEKTPOOTPULIATEIILHOCTH U SHEPT U
MOHM3ALMU aTOMOB. TUIINYHBIE CTENIEHU OKHUCIIEHUA. XMMHYECKHE CBOMCTBA IMPOCTHIX
BeIeCTB. 3aKOHOMEPHOCTHU B CTPOCHHUH U CBOMCTBaX OCHOBHBIX THIIOB COEIMHEHUH.
IIpuponHble cOEANHEHNS, IOTyUYEHUE U IPUMEHEHHUE.

Xumus d- u f- anemenTOB

OneMeHTH! 3-12 rpynmn nepruoaAnYeckoi CUCTEMbl. 3aKOHOMEPHOCTH B H3MEHEHHU
ANEKTPOHHBIX KOHPUTypaluii, BEIMYUH PAJNYCOB, SHEPTUU HOHU3AIINN, XapaKTEPHBIX
CTENEHEN OKUCIIEHUS, KOOPAMHALMOHHBIX YUCEN aTOMOB. IIpupoaHblie coequHenus, oIy4eHre
U COTIOCTaBJIeHNE (PU3NYECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BelecTB. CTpoeHue u
CBOMCTBa OCHOBHBIX THITOB coeanHeHnid. OcobenHocTH f- anmemMeHTOoB.

4.00beM yueOHO TUCUMIIJIMHBI:



Bcero 1 cemectp 2 cemMecTp
Bunbr yueOHOM paboThI B3au. | Bakang. | B3au. | Bakag. | B3au. | B akaz.
el. yacax el qacax el gacax
OO0wmas Tpy10eMKoOCTh
AUCHUILINHBI 0 y4eOHOMY 12 432 4 252 5 180
IUIAHY
AyIUTOpHbIE 3aHATHS: 4,44 160 2,67 96 1,78 64
Jlexuun (JIek) 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ausarus (I113) 0,89 32 0,89 32
Jlaboparopusie 3aHsaTus (J1ad) 1,78 64 0,89 32 0,89 32
CamocTrosiTeqbHasi padora 556 200 333 120 299 80
(CP): 1 H 1
CamocrosiTenbHOE U3yUYEeHHE 556 200 333 120 299 80
pa3zienoB AUCITUTLIMHBI ' ' '
Bua KoHTpOJISA: 3K3aMeH 2 72 1 36 1 36
Bcero 1 cemectp 2 ceMecTp
Bunet yueGHoi paboTh B 3au. B B 3au. B B3au. | B akan.
en aCTpOH. - aCTpOH. en qacax
) gacax ) yacax '
OO0mas Tpy10eMKoCTh
AUCHUILINHBI 110 y4eOHOMY 12 324 7 189 5) 135
ILUIAHY
AyIMTOpHBIE 3aAHATHS: 444 120 267 721 178 48
Jlexmuu (JIek) 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ansatus (I113) 0.89 24 0.89 24 0
Ha60paT0pHLIe 3aHATUA (Ha6) 1.78 48 0.89 24 0.89 24
CamocrosTe1bHas pabora 5,56 150 3,33 90| 222 60
(CP):
CamocrosiTenbHOE U3yUYEeHHE 5,56 150 3,33 90| 222 60
pa3aeNnoB AUCIHUILTUHBI
Bua koHTpoOJs: IK3aMeH 2 54 1 27 1 27
AHHOTAIUA
pabo4eii mporpaMmabl JUCHUIJIMHBI
«Opranuueckas xumus» (b1.5.09)
1. Henps AMCHUAIUIMHBI — TPHOOpPETEHHE CTYACHTAMH 3HAaHHUH O CTPOCHHUU OPTaHMYECKUX

CO@IIPIHCHI/Iﬁ, OCHOBHBIX XHMHYECKHUX CBOMCTBax PA3INMYHBIX KJIACCOB OPTraHHUYCCKHUX COG}II/IHGHI/Iﬁ u
METOJaX UX IMOJYUCHU, KaK IIPOMBIIIJICHHBIX, TaK U na60paT0pH51x.
2. B pesyabTate m3yuyeHMs IMCHUIUIMHBI OOyYalOIIMIICA MO NporpaMMe OakajaaBpuarta

JOJIZKEH.

Obnaoams cnenytonmu  o6mekynsTypabiMu  (OK) u obmenpodeccuonansubivu  (OITK)

KOMIICTCHIIUAMMU

— CMOCOOHOCTHIO K CAMOOPTaHU3aIuu i caMooOpazoBanuto (OK-7),
CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JIMCUUILIAH B TpodeccnoHansHoi nesirensHoctr (OITK-1)




— TOTOBHOCTBIO WCIOJB30BaTh 3HAHUS O COBPEMEHHOW (HU3UYECKOW KapTUHE MUpA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUM BEIIECTBA Ui IOHUMAHMS
OKpYyKaroIiero Mupa u ssieHuii mpupost (OI1K-2);
— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O CTPOCHUU BEILIECTBA, IPUPOJIE XUMUYECKON CBA3U B
pa3IMYHBIX KJACCaX XMMHYECKUX COCJUHEHUN Ui IMOHMMAaHHS CBOWCTB MAaTepUANIOB M
MeXaHU3Ma XUMHUYECKUX MPOIIECCOB, MPOTEKAIOIUX B okpysxatoiiem mupe (OITK-3).
3namo:
— TEOPETUYECKHE OCHOBBI CTPOEHHS M CBOMCTB pa3JIMYHBIX KJIIACCOB OPraHUYECKUX
COCIUHCHMUI;
— CIOCOOBI TMOMY4YeHHs] M XHMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPTraHUYECKUX
COCTUHECHHI,
— OCHOBHBIE MEXaHHM3MBbI IPOTEKAHUS OPraHUYECKUX PEAKLINIA;
Ymems:
— MPUMEHATh TEOPETHUYECKUE 3HAHUS [UIsl CHUHTE3a OPraHMYECKUX COCIWHEHUW DPa3iIudHbIX
KJIACCOB;
— aHaAJM3UPOBATh U MPEJICKA3bIBaTh PEAKIIMOHHBIE CBOMCTBA OPraHMYECKUX COCIUHECHUI;
— COCTaBJISAITb CXEMbI CHHTE€3a OPraHUYECKUX COEMHEHUH, 3aJaHHOTO CTPOEHUS;
Braoemy:
— OCHOBAaMH HOMCHKJIATYPHI M KJIACCU(DUKAIIMHA OPTaHUIECKUX COCTUHCHHIA,
— OCHOBHBIMH T€OPETUYECKUMH MPEACTABICHUSIMHU B OPraHUYECKON XUMUU;
— HaBbIKaMU 00OCHOBaHUS PAIIMOHAIBHBIX CITIOCOOOB MOJIYICHUS OPTaHMYECKHUX BEIICCTB.

3. Kparkoe conep:kanne TMCHHNIHHbI

Homenkiatypa opranudeckux coelIuHEeHH. Teopuss XUMHUYECKOTO CTPOCHHUS U
HachlleHHbIe  yrieBogopoasl (YB). Ilpupona koBaneHTHOM cBsizu. Popmyinsl Jlprouca.
@opmanbHbiil 3apan. Oddextsl 3amectureneil. [IpoMexyTodHble COSAMHEHHUS W YaCTHUIIBI
OPraHWYECKUX PEaKIUIX. ODHEpPreTHYecKkas JguarpaMMa peakiuu. MexXaHu3M peakinH.
Crepeounsomepusi, ee BUABl U 0003HAUCHUSI.

Anudaruueckne coenuHeHus. HacebimeHHsle W HeHachlmeHHble YB.  AmkaHsl,
[MKIIOANIKAHbI, alKeHbI, alKUHBI, MOJHEeHbl (AMeHbI). B KaxIoMm Kiacce paccMaTpuBalOTCA
CIIeqyIOIe pa3zieibl: U30Mepus, HOMEHKJIaTypa, (U3MUecKhe M XUMHUYECKHE CBOMCTBA,
crocoObI momy4yeHusl. MexaHu3MBbl peakiuil. JHepreTHUecKas quarpamma peakimi.

Apomatuueckue coequHenud. Teopun apomarnyHoctu. CoenuHeHUs: OEH30IBHOTO psijia.

Nzomepus. Homenknarypa. CrnocoObl monydyeHus. XUMHYECKHE CBOMCTBa. BrusHue
3aMecTuTenel B OEH30JIbHOM KOJIbIIE Ha HalpaBJIEHHE U CKOPOCTh peakluil 3JeKTPOPUIBLHOTO
3aMELIEHHUs.

4. O0beM y4eOHOI TUCHUNIMHBI:

B B
Bun yuebHoit paboTbl 3a4ETHBIX aKaJIeM.
eIUHHIIAX gacax
OO0mast Tpy10eMKOCTb JMCHUILIHHBI 10 Y4eOHOMY 30 108
IJIAHY '
AyIUTOpPHBbIE 3aHATHSA: 1,33 48
Jlexumu (JIek) 0,45 16
[Tpaktryeckue 3ansatus (I13) 0,88 32
CamocrositesbHas padora (CP): 1,77 60
Jlpyrue Bubpl CaMOCTOSITENbHON paboThI
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3a0
B B
Bun yuebHo# paboThl 3a4CTHBIX aCTpPOH. yacax
eIMHULIaX
OO6masi TpyA0eMKOCTh THUCIHILIHHBI M0 Y4eOHOMY 3,0 81




TJIAaHY

AyIUTOPHBIE 3aHATHSI: 1,33 36

Jlexumu (Jlek) 0,45 12

[Tpaktuyeckue 3ansatus (I13) 0,88 24

CamocrositesbHas padora (CP): 1,77 45

Jlpyrue BUJIbI CAMOCTOSITENILHOM PabOTHI

Buja kouTpoJisi: 3a4er / 3k3aMeH 3a0
AHHOTAIUA

padoueii mporpaMMbl JUCUUILIMHBI
«®Pusnueckas xumusn» (b1.5.10)

1. He.]'lb AUCHMIUVIMHBI — PACKpbITb CMBICJI OCHOBHBIX 3daKOHOB, YIHIPaBJIAOIIUX XOAOM
XUMUUYCCKOro 1mponecca, IoKa3aTb obactu IMPWJIOKCHHA O3THUX 3aKOHOB W HAYYUTHh
oOydJaromerocss rpaMOTHO NPUMEHATh WX TPH PEIICHHM KOHKPETHBIX TEOPETUYECKUX H
IMPaKTUYCCKUX 3adav.

2. B pe3yabTraTre u3ydyeHHs AMCUUIUIMHBI O0y4alIIMiicsi MO0 MNporpaMMe OakajaBpuaTa
JIOJIKEH:

Obnaoams cnepytommmu oomekynsTypHbiME (OK) 1 obmenpodeccrnonansusivu (OITK)
KOMITETCHIMSIMU:

CIIOCOOHOCTBIO U TOTOBHOCTH HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUTUTAH B Tipodeccruonanbhoit aesrenbrHoctu (OITK-1);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHMS O COBPEMEHHOW (U3MUYECKOW KapTUHE MHpA,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHHUU BEIIECTBA JJISl TOHUMAHHUS
OKpYy»aroliero Mupa u siienuit mpupozsl (OI1K-2);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHWE O CTPOCHHHM BEIICCTBA, MPUPOJA XUMHUUYECKOU
CBSI3M B Pa3MYHBIX KJaccaX XHMMHUYECKHUX COCIUHCHHH [UIsi TOHUMAaHUs CBOMCTB
MaTepualoB U MEXaHW3Ma XHMHUYECKHX IPOIECCOB, MPOTEKAIOIINX B OKPYKAIOIIEM
mupe (OITK-3).

3uamo:

OCHOBHBIC 3aKOHBI (DU3MYECKON XHMHHU, B3aUMOCBSI3b (U3MYECKUX M XUMHYECKUX
XapaKTEePUCTHUK MPOIIecca;

MyTH OTpeNeTeHHs BaKHEHIINX XapaKTePUCTHK XUMHUYECKOTO paBHOBECHS (KOHCTAHTHI
paBHOBECHs, PAaBHOBECHOI'O BBIXOJIa MPOJYKTA, CTENEHU NPEBPAILCHUS HCXOAHBIX
BEII[ECTB) U BIUSHUS PA3INYHBIX (DAKTOPOB HA CMEIIEHUE XUMHUYECKOTO PABHOBECHS;
YCIIOBUSL yCTaHOBIIEHUS (Da30BbIX pPABHOBECHH B OJHO- M MHOTOKOMIOHEHTHBIX
CHUCTEMax, BO3MOXHOCTH pAa3[CJICHHUs] CIOXHBIX CHUCTEM Ha COCTaBIIAIONINE
KOMIIOHEHTEI,

TEPMOJIMHAMUYECKOE OMUCAaHUE CBOWCTB HJCAIbHBIX W HEUACAIBbHBIX PAaCTBOPOB,
MOAXO0Abl K HAX0K/ICHUIO MaplMaIbHBIX MOJIIPHBIX BETMYMH KOMIIOHEHTOB pacTBOpa.
Ymems:

NPUMEHSATh TEOPETUUYECKUE 3HAHUSA M HKCIIEPUMEHTAIbHBIE METOJbl HCCIEAOBAHUS
bu3NYECKON XUMUU TP pelieHHH MPoQecCHOHANBHBIX 33/1aY;

MPOBOJIUTHh TEPMOJUHAMHYECKHE PACUEThI, OCYIIECTBISATh aHAJIU3 W HAa OCHOBE ATOTO

JienaTh 000CHOBAaHHBIE BHIBOJIBI,

MNpeaACKasblBaTb MW HaxXOJWUTH OITHUMAJIIBHBIC YCIIOBHUA MPOBECACHUA XHUMUYCCKOTO
nporecca ¢ IEeNbl0 MOJTyYeHHS MAaKCHMAalIbHO BO3MOXKHOTO BBIXO/Ia MHTEPECYIOIIErO
TPOJTYKTa;

MPEJICTaB/ISATh JaHHbIE JIaDOpaTOPHOrO HCCieloBaHUs B rpadguueckoi ¢opme u Ha
OCHOBE MOJTY9EHHBIX 3aBHCUMOCTEH OTIpENIeNATh COOTBETCTBYIOIIHE
TEPMOJIMHAMMYECKHE M KHHETHYECKHE XapaKTePUCTHUKU XMMUYECKOH CHCTEMBbl U
XHUMHUYECKOT0 TPoIIecca;



— TMpOBOJAUTH AHAIM3 U KPUTUYECKH OLIEHUBATh IOJIYYEHHBIE 3KCIEPUMEHTAJIbHbBIE
JlaHHbIe, 0000111aTh U JeaTh 0O0CHOBAaHHBIE BBIBOJIbI HA 0a3€ MPOBEIEHHBIX ONBITOB.
Bnaodemy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETHUECKUX METOJI0B (PU3UUECKON XUMHHM JUIsl peIIeHUs
KOHKPETHBIX HCCIIEN0BATEIIbCKUX 33124,

— HaBBIKAMH OIIPEIEIICHUS COCTOSHHUS PAaBHOBECUS U CAMOIIPOM3BOJIBHOIO HAIPABIICHUS
XUMHYECKOI0 MPOIIECCa;

— npueMamu 0OpabOTKH MOJyYE€HHBIX ONBITHBIX JAHHBIX Ul BBISIBICHUS U YCTAHOBIICHHUS
B3aUMOCBSI3€M  MEXAy TEpMOJMHAMMYECKMMHM CBOMCTBAMH U (DPU3HYECKUMHU
rapamMeTpaMu Mporecca;

— 3HaHUSAMHM  OCHOBHBIX 3aKOHOB  (M3MYECKOM XMMHUU s COJEp KaTeNbHOM
MHTEPIIPETALMNA TEPMOAMHAMUYECKUX PACUETOB;

3. Kparkoe cogepxxanue 1uCUMNIHHBI
XuMmuyeckas TepMOAMHAMHUKA. 1-bIii U 2-0i 3aKOHBI TEPMOJAUHAMUKH, nocTynat [Inanka.

B3aumocBsi3p TEmoThl, pabOThl U U3MEHEHUS! BHYTPEHHEH 3HEPIUM B Mpolieccax C y4acTUEM

uaeasbHOro rasa. TemioéMKocTh TBEPABIX. KuaKMX U ra3oo0pa3HbIX BelecTB. TepMOXUMUs.

Brrauciienne TemioBbIX 3(PQPEKTOB XUMHUECKUX pPEeaKIuii, MpoueccoB (ha3oBBIX MEPEXOIO0B,

pacTBOpeHUs] U Jpyrux (QU3MKO-XMMHUYECKHX IpoleccoB. OHeprus [ub0ca u sHeprus

'enpMronpia Kak KpUTEpUU HaIpaBIEHUs XHMHUYECKOro Imporecca. Pacuér abcomoTHOM

SHTponuu. XUMHUYECKOoe paBHOBecHe. KOHCTaHTa XMMHMYECKOTO PABHOBECHUS M METOIBI €€

pacuéra W SKCHEPUMEHTAIBHOTO ONpeAeicHus. PaBHOBECHBIM BBIXOJ MPOAYKTa, BIIASHUE

JABJICHUs, TEMIIEpaTyphl, IIPUMECH HHEPTHOIO ra3a Ha DPABHOBECHBIM BBIXOJ. YPaBHEHHUS

uzorepmbl  u u3o0apel  Bant-I'opda. Craructuueckas  TepMoauHaMuka.  Pacuér

TEepPMOJAMHAMHUYECKUX (QYHKIMHA Ha 6a3e MpecTaBIeHUuN O CyMME [0 COCTOSTHUSIM.
®a30BbIe paBHOBECHS B OJJHOKOMIIOHEHTHBIX cucTeMax. Pa30Bble mepexobl U (hazoBast

JuarpaMma COCTOSIHMSI JJIi OJHOKOMIIOHEHTHBIX CHCTEM. TpoHHas TOuka. YpaBHEHHE

Knaneiipona-Knay3unyca. 3aBUCHUMOCTb [JaBJE€HMsI HACBILIEHHOI'O Iapa OT TEeMIEpPaTyphl.

Omnpenenenue TepMoAMHaMUYecKUX (GyHKIMHI mporecca (asoBoro nepexona. Kpurnyeckas

TeMIeparypa.

Tepmoaunamuueckass Tteopusi pactBopoB. Kiaccudukanus pactBopoB. CrocoObl
BBIp@XEHHUSI cocTaBa pacTBopa. llapruanbHble MOJISIpHBIE BEIWYUHBL. YpaBHeHUs ['10OOca-
Hrorema. MneanbHble pacTBOpbl. TepMoauHamMudeckue (QYHKIMHM CMELIEHMs Ui MIeaJIbHBIX
pacTtBopoB, 3akoH Payns. IlpenenpHo-pa3z0aBieHHble pacTBOpHL, 3akoH ['eHpu. HeuneanbHbie
pacTBOpBl,  TOJOXHUTEIBHBIE W  OTPULATENBHBIE  OTKJIOHEHUS OT 3akoHa  Payis.
TepMonnHaMuyeckoe ONUCAaHWE HEWJCAIbHBIX PACTBOPOB, AaKTUBHOCTh, KOI(PPHUIMEHT
akTUBHOCTH. KosumratuBHble CBOMCTBa pacTBOPOB HENETYYMX BELIECTB B JIETy4eM
pactBoputene. Kpuockonus, 30ymockonusi. OcMoc, OCMOTUYECKOE JIaBJICHHE.

@®a30BbIe paBHOBECHS B MHOTOKOMIIOHCHTHBIX CHCTeMaXx. J[narpaMMBbl «JaBJIeHHE-
COCTaB», «TEMIIEpAaTypa-coOCTaB», «COCTAB I1apa-CoOCTaB JKUIKOCTW» [UISl HJEAIbHBIX H
HEeHUJIeIbHBIX pacTBOpoB. 3akoHbl ['n0Oca-KoHoBanoBa, Aseorponusa. PU3NKO-XUMUYECKHE
OCHOBBI pa3JelieHus KUAKUX cMmecel, pekTupukanus. OU3NKO-XUMUUYECKUNH U TePMUUECKHM
aHanu3. Pa3nuyHble TUIBI 1UarpaMM IUIaBKOCTH. DBTeKTHKA. [IpaBuio (a3 u mpaBuso peryara.

4. O0beM y4ueOHOI TUCIUIIIHHBI:

B 3a4YE€THbIX

Buabl padoueii padoTsl B aKaJeM. yacax
eTMHHUIAX

0o

11as1 TPY10eMKOCTh JUCHUILINHBI 110 5.0 180
yueOHOMY IJIaHY
AyIUTOpPHBbIE 3aHATHS: 1,78 64
Jlexuuu (JIek) 0,89 32
[Ipaktuueckue 3ausarus (I113) 0,89 32

CamocrositesbHas padora (CP): 2,22 80




Bua koHTpoOJIA: 3aUeT / IK3aMeH

3k3ameH (1,0)

3k3ameH (36)

N B 32a4€THBIX
Bunabl padoueii padboThl B ACTPOHOM. Yacax
eTMHUIAX

0o

1asl TPYI0€MKOCTD TUCHUILINHBI 110 50 135
y4eOHOMY IIaHy
AyAUTOpPHBbIE 3aHATHS: 1,78 48
Jlexuuu (Jlek) 0,89 24
[Ipaktrueckue 3ausarus (I113) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
Bup xonTpoJIsi: 3a4er / 3Kk3aMeH 3k3ameH (1,0) 3K3aMeH (27)

AHHOTANUA
padoueii nporpaMMbl JUCUMUIIJIMHBI
«Komnouanas xumus» (b1.b.11)

1. Heap AMCHUNIMHBI — O3HAKOMJICHHE CTYJIEHTOB C OCHOBAaMHM TEPMOJIUHAMUKHU

MIOBEPXHOCTHBIX SIBJICHUH, crmoco0amMM NOJIY4YeHHUsS M BaXXHEWIIMMHM CBOWCTBAMH

JMCTIEPCHBIX CHCTEM.

B pe3yabTrare u3ydyeHusl AUCHMILUIMHBI O0y4dalouuiics 10 mporpamme

0akajlaBpUATAa J0JI/KEH:

Ob6aaoams crnenyromumu obuenpodeccruonanbubiMu (OITK) koMnerenusamu:
CHOCOOHOCTBIO U TOTOBHOCTBIO MCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JHMCIUILIHH B ipodeccnonanbHoi nesrenbroct (OI1K-1);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HaHMA O COBPEMEHHOM (HU3MUECKOM KapTHHE MHpa,
IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHHH BEIIECTBA JIJIsl TOHUMAaHHS
OKpY’Karoliero Mupa u sisnenuit npupozast (OITK-2);

TOTOBHOCTBIO HCIIOJIB30BaTh 3HAHUS O CTPOSHHH BEIIECTBA, MPUPOAEC XUMHUYECKOH
CBSI3W B Pa3IMUHBIX KJIACCAX XMMHUYECKUX COCAMHEHHUU i1 TOHMMAaHUS CBOWMCTB
MaTepyuaioB M MEXaHU3Ma XUMHUYECKHUX MPOLECCOB, IMPOTEKAKOIIUX B
okpyxatomem mupe (OITK-3);

3uams.

OCHOBHBIC TOHSATHS W COOTHOIIEHUS TEPMOAMHAMHUKU TOBEPXHOCTHBIX SBJICHHUN
(TepMOIMHAMMKA TOBEPXHOCTHOIO CJIOS; ajre3us, CMauyMBaHUE U pacTEeKaHue
XKHUJIKOCTEW; TUCTIEPCHOCTh M TEPMOAMHAMUYECKHE CBOWMCTBA TEI; acopOIus ra3oB U
napoB, aAcopOIMsI U3 PACTBOPOB);

OCHOBHBIE METOJTbI TIOJYUCHHUS JUCTIEPCHBIX CUCTEM;

OCHOBHBIE CBOMCTBAa JHCIIEPCHBIX CHCTEM (DIIEKTPONIOBEPXHOCTHBIE CBOMCTBA,
KAHETHYECKHE W ONTHYECKHE CBOWCTBA; CBOMCTBA pPacTBOPOB  KOJIIOMIHBIX
MOBEPXHOCTHO-aKTUBHBIX BEIECTB);

OCHOBHBIE TIOHATHS M COOTHOLIEHUS TEOPHUM arperaTMBHOW YCTOWYHMBOCTH U
KOAryJsiuy TUO0(QOOHBIX TUCTIEPCHBIX CUCTEM;

OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOOOpa3OBaHHMs M PEOJIOTHYECKHE CBOMCTBA
JIVICTIEPCHBIX CHCTEM.

Ymemo:

NPOBOJUTHh PACYETHI C HCIOJIH30BAHWEM OCHOBHBIX COOTHOIICHHH TEPMOIWHAMHKHU
MIOBEPXHOCTHBIX SIBIICHUI W PacdeThl OCHOBHBIX XapaKTEPUCTHUK TUCIIEPCHBIX CHCTEM;
Bnaodemy:



— METOJAMH U3MEPEHMsS] IIOBEPXHOCTHOIO HATSKEHUS, KpaeBOrO YIJa, BEJIWYMHBI
aacopOUMK U YIENbHONW TIOBEPXHOCTH, BS3KOCTH, KPUTUYECKOM KOHLEHTpPALUU
MUIIEIUIO00Pa30BaHMs, SIEKTPOKWHETHYECKOTO TOTEHIMANA; METOJaMHU IPOBEIACHUS
JUCIIEPCUOHHOI0 AaHAJIN3a, CUHTE3a IUCIIEPCHBIX CUCTEM U OLICHKH MX arperaTuBHOMN
YCTOMYUBOCTH.

3. Kpartkoe conep:xanue 1MCUHNIMHbI

Monayas 1. [Ipeamer u npu3HAKU 00BEKTOB KOJUIOMJIHON XUMUN

KomnoungHas Xxumusi - HayKa O NMOBEPXHOCTHBIX SIBJICHUSAX U JIUCIEPCHBIX CHCTEMax.
OcHOBHBIE TPU3HAKU TUCIIEPCHBIX CUCTEM - FETEPOT€HHOCTh U AUCIIEPCHOCTD; IIOBEPXHOCTHAS
SHEPrusl; KOJMYECTBEHHBIC XapaKTepUCTHKU aucrnepcHocTH. Kiaccudukanus aucrnepcHbIX
CHUCTEM.

Monayas 2. TepmoaruHaMHUKa MOBEPXHOCTHBIX SIBJICHHUI

OO01mass XxapakTepUCTHKAa IOBEPXHOCTHOM dHepruu. IloBepxHOCTHOE HaTsKEHUE.
VYpaBuenne I['uO6ca-I'enpbmronbiia juisi BHYTPEHHEHW YACIBHOW TOBEPXHOCTHOM SHEPIHH
(OIHOM OBEPXHOCTHOM SHEPTUN).

Meton u36biTKOB ['M60Oca. @yHmameHTanbHOE ajacopOuroHHOEe ypaBHeHue ['ubOca.
YactHoe BbIpakeHHE YypaBHeHUs1 [ nOOca. IloBepXHOCTHO-aKTMBHBIE U IOBEPXHOCTHO-
MHAKTUBHBIE BEIIECTBA.

Anresuss u koresus. YpaBHenue J[lronpe s pabotsl anresuu. CmaunBaHue, 3aKOH
IOnra. Ypasuenue [lronpe-lOnra. Pacrexanme sxuakocrteil, K03()(UIMEHT pacTeKaHus IO
Iapkuncy. D dext Mapanronu, npaBuiio AHTOHOBA.

[TpaBmio ¢a3 [mbbOca m aucrnepcHOCTh. BiusHWUE KPUBU3HBI TOBEPXHOCTH Ha
BHyTpeHHee JaBieHue Ten (ypaBHeHue Jlamaca). KanumisipHele siBIeHus. YpaBHEHUE
KenpBuHa. BinsHue NUCIIEPCHOCTH HAa paCTBOPUMOCTb, KOHCTAHTY PAaBHOBECUS XMMHUYECKOU
peakuuu, Temreparypy ($ha3oBoro nepexoja.

Metoapl TONydeHHs] JUCIIEPCHBIX CHCTeM. YpaBHeHHe PeOunaepa st paOoOTHI
mucneprupoBanus. Iddext Pebunnepa. ['oMorennas u rereporeHHasi KOHAEHCAIMs. DHEPIrUsl
['n66ca obpazoBanus 3apopiia HOBOM (a3bl. Kunetnka o6pa3zoBanus HOBOH (a3bl.

Moayab 3. AncopOIMOHHBIE paBHOBECHS.

[Tpupona ancopOLMOHHBIX CHJI. AJcopOuMs Tra3oB M MapoB Ha OJHOPOJHOM
noBepxHocTU. 3akoH ['enpu. Mogens u ypaBHenue Jlenrmropa. Teopus moauMoJeKyJIspHOU
aacopomuu bpynayspa, DOmmera, Temrepa (BOT). Ompenenenue yaenpHON TMOBEPXHOCTH
metonom bOT.

AncopbuMsi ra3oB M MapoB Ha MOPHUCThIX Marepuanax. Kraccupukauus mop mno
Hy6ununy. Teopus kanuuisipHON KoHJeHcauuu. Pacuer nnterpansHoit u auddepeHnnanbHoMl
KpPUBBIX pacrpeziesieHus: o0bema rop o pazmMepam.

AncopOuust Ha MHKpPONOPUCTBHIX Matepuanax. IlorennumaneHas Tteopus IlossHu.
Xapaktepuctuueckass KpuBas azgcopOiuu. OO0oOmeHHoe ypaBHeHue Teopuu JlyOmHuHA
00BEMHOT0 3aM0JIHEHHSI MUKPOIIOp, ypaBHeHHe JlyOuHuHa - PagymikeBuya.

AncopOumsi TIOBEpXHOCTHO-aKTHUBHBIX  BemiecTB. [IpaBmimo iokmo -  TpayGe.
3aBUCUMOCTb ITOBEPXHOCTHOTO HATSDKEHHS OT COCTaBa pacTtBopa. YpaBHeHue llIumkoBckoro.
VYpaBHeHHS] COCTOSIHHUSI Ta3000pa3HBbIX IMOBEPXHOCTHBIX (aJCOpPOLMOHHBIX) IUIEHOK. Bechl
Jlenrmropa.

MOZ[yJIb 4 SHCKTpI/I‘{CCKI/Ie SIBJICHUS HA TIOBEPXHOCTHU.

Mexann3mbl 00pazoBaHusi JBOMHOro anekrpudeckoro cnost (A2C). VYpaBHeHust
Jlunnmana. DnexTpokanwuispHble KpuBble. Teopuu crtpoenust J1DC. Pemenue ypaBHEHHUs
[Tyaccona-bonbenmana mns auddysnoi wactu [A3C. I9C no teopun lllTepna, mepesapsaka
MOBEPXHOCTU.  ODJEKTPOKMHETHUECKUE  SIBIICHHS,  AJIEKTPOKMHETHUECKUI  MOTEHLHMAIL.
VYpasuenue ['enbMromnpa-CMoyX0BCKOTO ISl 3JIEKTPOOCMOCA U AJIEKTpodopesa.

Moayasb 5. Kunernueckue cBOHCTBA JUCIIEPCHBIX CHCTEM

CBsI3b CKOPOCTH OCaXJICHUS YaCTHI[ C MX pa3MepoM. YCIOBHUS COOJIONICHHS 3aKOHA
Crokca. CequMEHTALIMOHHBIM aHAIW3 MOJUIUCIEPCHBIX cucteM. KpuBble pacnpeneneHus
gacTuI] 10 pa3mepam. I[lpupoma OpOYHOBCKOTO [JBWDKCHMs. 3aKOH OWHINTEHHA -



CmonyxoBckoro. CrieacTtBuss M3 TEOpUH OpOYHOBCKOTO JABIKeHHS. CeauMeHTalnOHHO-
mudy3noHHOE paBHOBECHE, THTICOMETPUUYECKUM 3aKOH.

Mopayasb 6. ArperaTuBHasi yCTOWYUBOCTD U KOATYJISIIHS IUCIEPCHBIX CUCTEM

CenuMeHTallMOHHAsE M arperaTHMBHAas yCTOWYMBOCTH CcHUCTeM.  JlnoduibHBIE U
nnodobHble cucteMbl. Kputepuit nuodunsHocTn 1o Pebunnepy-lllykuny. JInodunbHbie
JTUcTiepcHbIe cucTeMbl. Kiaccudukaiusi moBepXHOCTHO-aKTUBHBIX BEIIECTB. TepMoaMHAMUKA
1 MexaHu3M mulemuiooopazoanus. Ctpoenue munemn [TAB. Comoommmsanus. Kpurnueckas
KOHIICHTPALIMs MHULIEIIIO00pa30BaHNsI, METOJIBI €€ ONPEICTICHHS.

JInodobusie aucnepcHbie cuctembl. DakTopbsl yCTONYMBOCTH JTHOGOOHBIX CHUCTEM.
bricTpas u meqnenHas koarynsuus. Kuneruka xoarynsinuu 1o CMoJIyXOBCKOMY. 3aBUCUMOCTD
YUCJIa YacTUL[ PAa3HOTO mopsAjaka OT BpeMeHUu. OCHOBHBIE MOJIOXKEHUA Teopuu [lepsruna,
Jlannay, ®epses, OpepOeka (/JIPO). PacknuHuBaroniee AaBICHHE W €r0 COCTABIISIOIIUE.
OOmiee ypaBHEHHE MJIsi SHEPTrUU B3aUMOJACWUCTBUSA TUCHEPCHBIX dYacTull. [loTeHuuanbHbIE
KpUBBIC B3aUMOJCHCTBUS 4acTull. HelTpanmuszanmoHHass M KOHILIEHTpPALMOHHAS KOATYJISIIMS.
[IpaBuno lynsne-I'apau.

Mopnyas 7. CTpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHUUECKHUE CBOMCTBA
JUCIIEPCHBIX CUCTEM

Tunsl cTpykTyp, 00pa3yroluxcsi B JUCHEPCHBIX cHCTeMax. B3auMmocBs3p MexIy
BUJIOM TOTEHIMAIBbHON KpuBOHl B3ammopeiicTBus dactul, (no teopuu [JIDO) u Tunom
BO3HUKAIOIINX CTPYKTYP. KoaryisimoHHO-TUKCOTPOITIHbIE u KOHJICHCALIMOHHO-
KPUCTAJUIM3aLUOHHBIE CTPYKTYPBI.

Peonornueckuii Meron wuccineqoBaHUS AUCTHEPCHBIX cucTeM. OCHOBHBIE TOHATUS U
nJieanbHbIe 3aKOHBI PEOJIOrMU. MOJEIMpPOBAHNE PEOJIOTMUYECKUX CBOMCTB TEll.

Knaccugukamuss AMCIEPCHBIX CHCTEM IO CTPYKTYPHO-MEXaHHYECKUM CBOWCTBAM.
Bs3kocTh XKHUIKMX arperaTMBHO YCTOMYUBBIX JIUCIEPCHBIX CHUCTEM. YpaBHEHHUs DMHIITEHHA,
[Hraygunrepa, Mapka - XayBuHka. Peosiormdeckue CBONCTBA CTPYKTYpHUPOBAHHBIX
KHJIKOOOPA3HBIX M TBEPI00OPA3HBIX CUCTEM.

4. O0beM y4eOHOI TUCIUNIHHBI

O6beMm
Bunel paboueii paboThl
B 3aueTHBIX B akagemuuecknx
SAMHUIIAX yacax
O0mas TpyA0eMKOCTb 1M CHUIITTHHBI 5 180
10 y4eOHOMY ILIAHY
AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlextuu (JIek) 0,89 32
[Tpaktnueckue 3anstus (I13) - -
Jlaboparopubie paboTs (JIP) 0,89 32
CamocrositeanHas pa6ora (CP) 2,22 80
ITonroroBka K 1a00paToOpHBIM paboTam 1,11 40
Jlpyrue Bubpl CaMOCTOSITENbHON paboThI 1,11 40
Buja uTOroBOro KOHTpOJIsi: IK3aMeH 1 36
O0Bem
Bunsr paboueii paboTsl B 3096 THELX B
e TMHHLAX ACTPOHOMHYECKUX
Jacax
Oo6masi TpyA0eMKOCTh TUCIHIIJIHHbI 5 135
10 y4e0HOMY ILIAHY
AYAUTOPHBIE 3aHATHUS: 1,78 48
Jlexumu (JIek) 0,89 24




[Tpaxtrueckue 3ansatus (113) - -
Jlaboparopusbie pabots (JIP) 0,89 24
CamocrositesibHas padora (CP) 2,22 60
[TonroroBka Kk 1a00paTOpHBIM paboTam 1,11 30
Jlpyrue BUbI CaMOCTOSITEIHFHON pabOThI 1,11 30
Bu1 H”TOrOBOro0 KOHTPOJIS: IK3aMeH 1 27
AHHOTAIIUA

padoueii MporpaMMbl JUCUUILIMHBI «AHAJUTHYECKAS XUMHS U (PU3MKO-XUMUYECKHUE
MeToabl ananusza» (b1.b.12)

1. Heap OMCHUIIMHBI — NMPUOOPETEHHE OOYYAOIIMMCS 3HAHHMHA 110 OCHOBHBIM TI'pyIIaM
METOJIOB XMMHYECKOTO aHaliu3a, Hambojee HIMPOKO MPUMEHSEMBIX B MPOMBINIICHHOCTH H
HCCIICIOBATEIILCKON padoTe, a TAKKEe KOMIICTCHIIUH, HEOOXOUMBIX JUIS PEIICHHS KOHKPETHBIX
3a7a4 XMMHUYECKOr0 aHajIu3a.

2. B pe3yabrare HM3y4deHMs] AMCHUIUVIMHBI O0y4alouiuiics Mo mporpamme OakajaBpuarta
JOJIAKEH

Obaaoams crienyromumu odmenpodeccruonanbHbiMU (OITK) KoMmeTeHIusAMU:

—  CHoCOOHOCTBIO M TOTOBHOCTBIO MCIIOJIB30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCLHIUIMH B ipodeccuonanbhoit aesreapHoctu (OITK-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUS O CTPOCHUU BEIECTBA, MPUPOAC XUMHYCCKON
CBS3M B Pa3jMYHBIX KJIACCAX XWMHUYCCKUX COCAMHCHHN JIJIi TOHMMAHUS CBOWCTB
MaTepHaJioB U MEXaHHW3Ma XHMHUYECKHX IPOIECCOB, MPOTECKAIIUX B OKPYKAIOIIEM
mupe (OITK-3).
3uameo:

— OCHOBHBIC TIOHATHS, TEPMUHBI, METOJIbI U TIPUEMbI KAUECTBEHHOTO U KOJMYCCTBCHHOTO
XUMHUYECKOTO aHaJIN3a, TCOPHIO XUMHYECKHUX U (PU3UKO-XUMHUICCKUX METO/IOB aHAJIN3a,
MPUHIIUIIBI pAa0OTHI OCHOBHBIX MPUOOPOB B (PU3UKO-XUMHYECKHX METO/aX.

Ymems:

— TMPUMEHSATh  NPHOOPETEHHBbIE  MPAKTUYECKHE HABBIKK B MPOQEecCHOHAIBHON
NESTENIbHOCTH JJIsl PelIeHUs KOHKPETHBIX 3a/ay; BJaJIeTh: MOHHUMAaHHEM LeJed u
QITOPUTMOB XHMHYECKOTO aHAJIM3a, CIOCOO0AMM pEIICHHS aHATUTHYCCKHX 3aJad,
OIICHKOM BO3MOXHOCTEH Ka)X/J0ro MeETOoJa aHaln3a, OCHOBAMU METPOJOTHYECKON
OIICHKH PE3YJIbTATOB KOJMISCTBEHHOTO XHMHUYECKOTO aHAITN3A.

Bnaoems:

— TOHUMAaHWEM IIeJIe W aJrOpPUTMOB XHMHYECKOTO aHalu3a, CIoco0aMu pemieHUs
AHAJIMTHYECKUX 3aJ]1a4, OLIEHKOM BO3MOXKHOCTEH KaKJI0r0 METOJa aHajin3a, OCHOBaMU
METPOJIOTHUECKOM OLIEHKH PEe3yIbTaTOB KOJTUYECTBEHHOTO XUMUYECKOTO aHATH3a.

3. Kparkoe cogepxxanne 1ucCUMIIUHBI:

Beenenune. Ilonstne o0 ananutuueckoil xumuu (AX) Kak O cucTeMe 3HaHH,
MIO3BOJISIIOIIEH YCTAHOBUTh KAUECTBEHHBIM U KOJIMUYECTBEHHBIN cOcTaB BellecTBa. 3anaun AX.
AHaTUTUYECKUA CUTHAT KaK HOCHUTENh KAa4eCTBEHHOW M KOJMYECTBEHHOW HMHQpoOpManuu 00
o0bekTe aHanuza. [lonarue o mpoboorbope u mpodomojaroroBke. OCHOBHBIE TpeOOBaHUS,
MperbsBIsSeMble K METOJaM XHUMHYECKOro aHainu3a. YCIIOBUS BBINOJHEHHUS OINpeaeNeHUi.
Ananmutnueckas (Qopma, aHaNUTHYECKHE TPHU3HAKU. AHAIUTHUYECKHE KIacCU(UKALUU
KaTHOHOB U aHHOHOB.

Cucremaruueckuid u JpoOHBI aHamu3. COBpeMEHHBIE METO/Abl HIACHTU(UKALUH
JJIEMEHTOB U coenuHeHuil. OpraHuyeckue aHaJUTHUYECKUE peareHThl B  aHallu3e
HEOPraHWYECKUX BeleCTB. PaBHOBecHS B aHAIMTUYECKUX T'OMOIE€HHBIX MU TE€TEPOr€HHBIX
cucremMax. OCHOBHbIE THUIBI peakuuid, mnpuMeHseMblx B AX (KHCIOTHO-OCHOBHOE
B3aUMOJICHCTBHE, OKHUCIIEHHE- BOCCTAHOBJICHHME, KOMIUIEKCOOOpa30BaHME, OCaXJIEHUE).
Onucanue paBHOBECHS AHAIUTUYECKUX PEAKIU C MOMOIIbI0 KOHCTAHT paBHOBECHS. YUeT
MOOOYHBIX pEeaKIMii ¢ TIOMOIIBIO anmnapara yCJIOBHBIX KOHCTaHT paBHOBecHs. Vcnonb3oBaHue



YCIIOBHBIX KOHCTaHT PaBHOBECUS JUIsl ONTUMU3ALMY aHAIUTUYECKUX PEaKLUi U MPaKTUYECKUX
YCIOBUM HMX BbINOJHEHUA. OCHOBBI METOJOB KOJIMYECTBEHHOIO XMMHYECKOTO AaHaJIn3a.
MeToabl KOTMYECTBEHHOTO aHaiu3a. TpeboBaHus, IPeabIBIsSEMble K XUMUYECKHM PEaKLUsIM,
WCIIONB3YEMBIM B XMUMHUYECKOM aHAIW3€. OTamnbl KOJIMYECTBEHHOro aHanuza. llonstue o
IpaBUMETPUUECKOM aHayIn3e. TeopeTndeckue OCHOBBI TUTPUMETPUUECKOrO aHanusa. [lpuemsl
TUTpoBaHuA. Pacuersl B TuTpuMerpuu. I'paduueckoe oTroOpaskeHHE Mpollecca TUTPOBAHUS.
CkadoK TUTpOBaHHUS, TOYKA SKBUBAJIECHTHOCTH, KOHEYHAsl TOYKAa TUTpoBaHUsA. IlepBuuHble U
BTOpPUYHBIE CTaHAAPThl. MeETOJl KHCIOTHO-OCHOBHOTO THUTpOBaHMs. BpiGop KHCIOTHO-
OCHOBHOTO WHAUKATOpA. [Tpumepsl OIIPEAEIICHUN. Mertoibt OKHUCJIUTEIIbHO-
BOCCTAHOBUTEIBHOTO TUTPOBaHUsA. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIN NOTeHIMAN. DakTOpHI,
BIIUSIOLIME HA €r0 BeIUUnHy. Y paBHeHue HepHcra.

[lepmanranatomerpus. Monomerpus. OnTuMm3amus  yClIoBH  ompejenenus. Merton
KOMILUIEKCOHOMETPHUYECKOro TUTpoBaHMs. OCOOEHHOCTH peakiuil KOMILIEKCOOOpa30BaHUs
(xematooOpa3zoBanusi) HWOoHOB MeramuioB ¢ OJJ[TA. BpiOop oOnNTUMaIbHBIX — YCIOBUU
KOMIUIEKCOHOMETPUYECKOTO ~ TUTpPOBaHMs.  TUTpOBaHME 1O  METOAY  OCAKICHMS.
Mertposornueckasi OLEHKa pE3yJbTaTOB aHanu3a. VHAWKATOpHbIE W HMHCTPYMEHTAJbHBIE
CTIIOCOOBI YCTAaHOBJICHUSI TOYECK SKBUBAJICHTHOCTH.

BBenenue B pu3nko-xumMuyeckue (MHCTPYMEHTAJIbHBIE) METO/Ibl XMMUYECKOTO aHAIN3a
(MMXA-®XMA). Knaccuduxanus GU3MKO-XMMUYECKHX METOJOB aHaIN3a. AHATUTHYECKHUH
CUTHal Kak uH(OpMaTuBHasg (QYHKIHS COCTaBa BellecTBa. MeTOAbl KOJMYECTBEHHBIX
m3mepenuii. B DXMA, wux XapakTepuCTUKA. AHAJIUTHUYECKHUE U  METPOJOTUYECKHE
XapaKTEPUCTUKUA METOAMK ONPEICTICHUSI.

4. O0beM y4eOHOI TUCHUNIMHBI

Bunsr paboueii paboTsl O6beMm
B B
B 3auerHbIX
aKaJIEMUYECKUX | aCTPOHOMUYECKHUX
eIMHUIIAX
qacax Jacax
O01as Tpy10eMKOCTh 3 144 108
AUCHMIIJIHHBI 10 Y4eOHOMY MJIaHY
AyIMTOpHBIE 3aHATHS: 1,78 64 48
Jlexum (Jlek) 0,45 16 12
JlaGopatopusbie pabotsl (JIP) 1,33 48 36
CamocrosiTeibHas padora
2,22 80 60
(CP)
CamocTosiTeTbHOE H3YUCHHE 2.2 80 60
pa3aenoB JUCIUTUTHHEL
Bun nT?ronoro KOHTPOJISI: 3a4eT ¢ | 36 7
OleHKoi (3.0.)
AHHOTALUA

padoueii MporpaMMbI TUCHHILTHHBI
«Anxenepuas rpapuka» (b1.5.13)

1. Ieab IUCHMIUIMHBI — HAYYUTH CTYJICHTOB BBIMOJTHATH U YMTATh YEPTEIKH 110 TIPABHIIAM
U YCIOBHOCTSM COIJIACHO CTaHAapTaM €JAWHOW CHUCTEMBI KOHCTPYKTOPCKOM
nokymenTauu (ECKI).

2. B pe3yabraTe u3yYeHHs UCHUIJIMHBI oOydamomuiics N0 mporpamme
0akajiaBpuAaTa J0JIKeH

Obaadoams CleayOIIMU KOMIETCHIIUSIMHU:

— CTHOCOOHOCTHIO K CaMOOpraHU3aIliu U camooOpazoBanuto (OK-7),

— ynpasnenus nHopmanueit (OI1K-5);

— CImocoOeH aHATM3UPOBATh TEXHUYECKYIO JoKkymenTaruio (ITK-9).




3uams:

—  CMOCcoOBI OTOOPaKEHUS TPOCTPAHCTBEHHBIX (POPM Ha TIJIOCKOCTH;

— IIpaBWJIA U YCIOBHOCTH IPU BBINOJIHEHUH YEPTEXKEN;

—  BH/IbI U3/I€THI U KOHCTPYKTOPCKHUX JOKYMEHTOB;

— Ha YpOBHE MPEJCTABICHHS XapaKTEPUCTHKH (POPMBI U TOBEPXHOCTH M3/IETHH.

Ymems:
— BBIIOJHATP W YUTATh YEPTEKU TEXHUYECKUX M3ACIUN C Y4YETOM JEHCTBYIOILHX
CTaH/1apTOB;
— BBIIOJHATH U UUTATh CXEMbI TEXHOJIOTMUYECKHX IIPOIIECCOB;
— HCIIOJIb30BATh CPEJICTBA KOMIBIOTEPHOU TpaduKU Ui U3TOTOBICHUS YEePTEkKEH.
Braoemy:

— crocobamu U MprueMaMH U300pakeHus MPEeIMETOB Ha TIOCKOCTH;

— rpaduueckum nmakerom «Kommacy.

3. Kparkoe conep:kanue 1MCUHNJIMHbBI:

Mopnyas 1. U3gesine 1 KOHCTPYKTOPCKHUE IOKYMEHTBbI.

3HaKOMCTBO C BUJAMH H3ACIUN M KOHCTPYKTOPCKUX JIOKYMEHTOB, CXE€MbI. ApMarypa
TpyOOIpoBOJa M3y4eHUE pe3b0, Pe3bOOBBIX HM3ICTUI W BBINOJHEHHE 3CKHU30B M YEpTEKEH
JeTaneu ¢ pe3pooi.

Mopnyasb 2. CoennHeHnne aeraJjiei.

CranpapTHble pe3pOOBble u3nenus U coequHeHus. CoenuHeHue Jeraneil OosntoM u
mmuiabkoid.  Pe3pOoBble  TpyOHble coenmueHus. llankoBeie coeauneHus. @DnaHIeBbIe
coequHeHus. Hepazwemubie coenuuenus aeraneil. ['eomerpuueckue XxapakTepucTUKH (GOPMBI U
IIOBEPXHOCTH HU3/EIINN.

Moayas 3. UepTe:xu cOOPOYHBIX eIMHUL. JJIeMEHTbl KOMIILIOTEPHO# rpaduku.
[IpaBuna BeImOMHEHHS W O(oOpMIICHHS COOPOYHOrO dYepTeka. JleranupoBaHUE YepTeKei
COOPOYHBIX €IUHULL. DIEMEHThI KOMIIBIOTEPHOU IrpaduKH.

4. O0beM y4eOHOI TUCIUNIHHBI

Buasr paboueit gesitenbHOCTH B 3aueTHBIX B akapn. B acTtponomuu.
SIMHAIIAX qacax qacax
O0masi TpPyA0eMKOCTb MCHMILIMHBI 1O 4 144 108
y4eOHOMY IIaHy
AyIHMTOPHBIC 3AHATHS: 1,33 48 36
Jlexuuu (J1eK.) 0,44 16 12
[IpaxTuueckue 3ansatus (I113) 0,67 24 18
JIaGoparopus 0,22 8 6
CamocTosTenpHas padbora: 2,335 84 63
KypcoBas pabora 1 36 27
PacuetrHo-rpadguueckue paboThl 0,75 27 20,25
[ToaroToBka K KOHTPOJILHBIM paboTaM 0,25 9 6,75
Jlpyrue BUIBI CAMOCTOSITEIEHOW PaOOTHI 0,335 12 9
IToaroroBka u ciava 3auera 0,335 12 9
Bun utoroBoro KOHTpOIIs 3aueT ¢ OLEHKOMN
AHHOTAUA

pado4eil MporpaMmMal JUCHHUILIMHBI
«IIpukaaanas mexannka» (b1.5.14)

1. Heap AMCHMIVIMHBI — HAYy4YUTh OOYYaromerocs TBOPYECKOMY MOJXOIY K BBIIOJHEHHUIO
WH)KEHEPHBIX pacyeToB Ha IPOYHOCTb, JKECTKOCTb M  YCTOWYHMBOCTH DIEMEHTOB
KOHCTPYKILUU, A€TAJIEH y3JI0B MAIIMH U almnaparos.




2. B pe3yabTare u3yueHusl AUCUHUILVIMHBI 00y4YawUIUiics Mo mporpamme 0akajiaBpuara
JAOJIKEH:

Obaaoams crienyromumu obmenpodeccruonanbabiMu (OITK) koMmeTeHITUAME:

— CIIOCOOHOCTBIO HCIIOJb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX TUCIUIUIMNH B
npodeccroHanbHol aestensHoctu (OIMK-1);

— CIIOCOOHOCTBIO HCIIOJb30BaTh 3HAHUS O COBPEMEHHOW (HU3MYECKOW KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHM BELIECTBA I MHOHMMaHUs
OKpYyKaroIero Mupa u sisieHuii npupost (OI1K-2);

— CIIOCOOHOCTBHIO TUIAHUPOBATh U TMPOBOJIUTH (PU3MUYECKHE U XUMHUYECKHE DKCIEPHUMEHTHI,
MIPOBOAUTH 00Pa0OTKY MX PE3yJIbTaTOB U OIICHUBATh MOTPEIIHOCTH, BBIABUTATh TUIIOTE3bI U
yCTaHAaBJIMBAaTh I'PAHULIbl UX IPUMEHEHUS, IPUMEHATh METO/Ibl MAaTEMAaTUYECKOTO aHAIN3a U
MOJICTTHPOBAHHSI, TEOPETUIECKOTO U IKCIIepUMEHTaIbHOTO nuccaenoBanus (ITK-17).

3uams:

— OCHOBHBIE YPaBHEHHSI M METOJbl PEIICHUS 3aJad COIPOTHUBJICHUS MAaTEpPHAJIOB U JAeTanei
MallIuH;

— OCHOBHBIE METO/bl PACUETOB HA IPOYHOCTH U )KECTKOCTh AJIEMEHTOB KOHCTPYKLIMM MallIUH U
anmnaparos;

— OCHOBBI TEOPUU pacueTa JeTalei U y3J0B MalllH U alnapaToB XUMUYECKON TEXHOJIOTHUH.

Ymems:

— IPOBOJUTH PAacCUYETbl 3JIEMEHTOB KOHCTPYKIMM Ha OCHOBE METOAOB CONPOTHBICHUS
MaTepuaios;

— paccuuThIBaTh U KOHCTPYUPOBATH JAETAIN MALIUH 110 UCXOJAHBIM JIaHHBIM;

— IPOU3BOJUTH PACUEThI 10 OCHOBHBIM KPUTEPUAM PabOTOCIIOCOOHOCTH M KOHCTPYUPOBAHUS
JieTaJed MalllyH.

Braoemy:

HaBbIKAMU pacyeTa CONPOTUBIICHUS MAaTEPUAJIOB aHATUTUUECKUMU METO/IaMU;

— HaBbIKaMU BbIOOpa MaTEpUAJIOB 110 KPUTEPHUSIM IPOYHOCTH;

pacueTaMu THIOBBIX JieTallell MallluH, NOJIb3YysICh cripaBouHOM nmuTeparypoit u '[OCTamu.

3. Kparkoe cogep:kaHue JUCHUIINHBI:

1. BBenenune

Ponb npenmera «lIpuknaaHas mexaHuka» B (OPMHUPOBAHUM HH)KEHEpPA XMMHKa-TEXHOJIOTA.

«[IpuknagHas MexaHHWKa» Kak OCHOBa JAJIs MOHWMaHUS pabOThI, YCTpONCTBAa W Oe30macHOU

AKCILTyaTaluy 000pyI0BaHHUS XUMUYECKOTO ITPOU3BOJICTBA.

2. Moayas 1 «Onpenesienne peakuuii onop. Pacrszkenue-cxarue».

Pazgen 1.1. Onpenenenne peakiuii omnop.

AOGCONIIOTHO TBEpAOEe Teno. DIeMEeHThl CTaTUKU. OCHOBHBIE TMOHATHA. AKCHOMBI CTAaTHUKH.

VYpaBHenus paBHoBecHsl. CBS3M U UX PEaKIUH.

Pasnen 1.2. PactsikeHune-cxaTue.

OcHOBHbIE JONYIIEHUS W MPUHIMIBI CONPOTHUBIEHUS MaTepuaioB. MeTol CeYeHM.

Hanpsoxenus, nepopmanuu u nepemenienus. 3akoH ['yka. Iloctpoenue smiop BHYTpEeHHUX

YCUIIMA, HanpshkeHHl W nepeMenieHuid. CTaTUYeCKH OmNpeNeuMble M CTaTUYECKHU

HeomnpenenuMsble 3a1auu. /{uarpaMMbl pacTsKeHUs )i TUIACTUYHBIX U XPYIKUX MaTEpUAJIOB U

X XapakTepUCTUKH. Jlomyckaemble HampspKeHHUs. YCIOBHE NPOYHOCTH MPHU PaCTSIKEHUU

(cxatum).

3. Moayas 2 «Kpyuenune. U3rud».

Pazgen 2.1. Kpyuenue.

3akon ['yka mpu cnsure. BuyTpeHHue cuioBble ¢akTopbl npu KpydeHuu. Hampsokenust B

CTEPXKHAX KPYIJIOro Ce4eHMsl. Y CIIOBUE IPOYHOCTH MPU KPYUEHUH.

Paznen 2.2. U3rud.

I'eomeTprueckne XapakTEepUCTHKU IUIOCKUX ceueHui. IloHsTHE 4YnMcTOro M mOmepevyHoro

n3ru6oB. IlpaBmia mNOCTpOEHHS OSHIOP MONEPEYHBIX CHJI W W3rMOAIOIUX MOMEHTOB.

OmnpeneneHre HOPMAaJbHBIX HANpsDKEHUH. YCIIOBUE NMPOYHOCTH Npu u3rube. OmpeneneHue

KacaTelIbHBIX HanpspkeHui. ParmonanbHabpie OpMBI CEUCHUIA.



4. Mopyas 3 «CJ105kHOe HANIPSIZKEHHOE COCTOSTHHE).

Paznen 3.1. CiioxxHO€E HANPs>KEHHOE COCTOSIHUE.

OCHOBBI TEOPUH HANPSKEHHOT'O COCTOSHUS M TMIOTE3bl MPOYHOCTH. [loHATHE HANPSKEHHOTO
cocTosiHus. [ TaBHBIE TUIOIIAJKKM W TJaBHble HampspkeHUs. OO0oOmeHHblid 3akoH ['yka.
Hasnauenune rumnote3 mnpoyHocTd. [loHSATHE 5SKBUBAJCHTHBIX HANPSHKEHUNW W KPUTEPHEB
MIPOYHOCTH.

Pa3nen 3.2. TOHKOCTEHHBIE COCYBI.

ToHKOCTEHHBIE COCYObl XMMHUYECKHUX MNPOU3BOACTB. OmnpeleneHue HanpsHKeHUH 1o
6e3MomMeHTHOM Teopuu. OcHOBHbIE ponyuieHus. BreiBon ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX OOOJIOYEK MO ypaBHeHHIO Jlarulaca M MO CTaHAAPTU30BAaHHON METO/MKE.
YcnoBue npoYHOCTH.

Pa3nen 3.3. Pacuer cxarbIx cTep>KHEH HA YCTOMUMBOCTb.

YCTONYMBOCTh AJIEMEHTOB KOHCTPYKIHH. IloHSATHE KpuUTHYeCKOW CcuUiibl M KO3 duimeHTa
3amaca MpPOYHOCTH. Pacuer kputudeckod cuibl no Ouiepy. Ilpenensl nmpuMEHHUMOCTH
dbopmyiel Ditepa. [IpakTuyeckuit cmocod pacueTa Ha yCTONYUBOCTD.

5. MoayJas 4 «/lertanun Mamun».

Pa3znen 4.1. Coequnenue aeraneil MaluH.

Knaccupukanusa pneraneil MalluH M anmnapaTtoB XUMHYECKUX HPOU3BOACTB. Pe3bOoBbIe
coequHeHs. PacueT GONTOBBIX COEAMHEHUN MpPHU TMONEPEYHBIX M MPOAOIBHBIX Harpys3kax.
nonounsle coenuHenus. HaznaueHue u BUJIbI MIIIOHOK. PacueT 1MINOHOK Ha cpe3 U CMATHE.
Buner cBapku. OGmacte npuMeHeHus. Buabl cBapHbIX mBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX
Y HaXJIECTOYHBIX IIIBOB.

Pa3nen 4.2. Banbl u ocu, UX ONOPBI U COEAMHEHHUS.

Banel, ux knaccudukanus u HazHaueHue. Ocu. [IpoeKTUPOBOUHBIE pacyeThl BAJIOB U OCEH.
[Tonmunaukn  ckonbkeHus.  Marepuansl  Bkiagpimei.  [logmmnHukn — KadyeHUS.
[IpyHIMNMATbHOE YCTPOMCTBO W OCHOBHBIE TIE€OMETpUYECKHE pa3Mephl. JlocTOMHCTBA,
HEJOCTaTKU MU O0JIACTH MPUMEHEHUs TMOIIMITHUKOB KayeHHs U CKoJbkeHus. [IpuBonHbIe
mydTer. Haznauenmne. Knaccudpukamus MydT mo npuHOMIY ACUCTBUS M XapakTepy paOOTHI.
ITopsimok moa6opa My(T 1 OCHOBBI TPOYHOCTHOTO pacyeTa.

Pa3nen 4.3. Mexannyeckue nepeaayu.

3ybuaTteie mnepemaun. OKpyxXHOE H paguanbHoe ycwius. Pemykropel. OmnpeneneHue u
knaccupukanus. [Ipumepsl cxemM penyKTopoB.

4, O0beM yueOHOI TMCUNTIIHHBI:
Bunsl yueOHol paboTh B 3auerHbIX B akagem.
€IMHULIAX qacax
OO0mast Tpy10eMKOCTh JMCUUILIHHBI IO Y4eOHOMY 40 144
IUIAHY '
AyIuTOpHBbIE 3aHATHS: 1,78 64
Jlexrum (J1) 0,89 32
[Tpaktnueckue 3ansatus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
Buja koHTpoJIsi: 3a4eT / IK3aMeH - 3a0
Bunsl yueOHol paboThI B 3auerHbIx B actpon
€IMHULIAX yacax
O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHy 4.0 108
AyIUTOPHBIE 3aHSITHSI: 1,78 48
Jlexrum (J1) 0,89 24
[Ipaktuueckue 3ausarus (I113) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
Buj koHTpoJIsi: 3a4eT / IK3aMeH - 3aver ¢
OLICHKOM




AHHOTAIIUA
K y4e0Ho# nmporpaMme JUCIUNIHHBI
«DIeKTPOTEXHUKA U MPOMbIIJIEHHAasI j1ekTpoHuka» (b1.5.15)

1. Heab AMcHUILIMHBI — POpMUPOBaHUE Y 00YUAIOUIETOCs KOMIIETEHIN, 00eCTIeUnBaIOIINX
TEOPETUYECKYI0 M TPAKTUYECKYIO MOJTrOTOBKY BBIYCKHUKA, YMEIOIIEro BBIOMpATh U
9KCILIyaTUPOBaTh 3JEKTPOTEXHUUYECKUE U DJIEKTPOHHBIE YCTPOWCTBA, BIIAJICIOIIETO
HAaBbIKAMU  HCIIOJIb30BAHUSA  COBPEMEHHBIX  HH(MOPMALMOHHBIX  TEXHOJIOTUH IS
aBTOMATHU3HPOBAHHOTO MOJIETIMPOBAHUS U pacyeTa MIEKTPUUECKUX U DJIEKTPOHHBIX Leneil.

2. B pe3yabrare HM3ydeHUs] TUCHUILIMHBI OOydaloIIMiici MO Hporpamme OakalaBpuaTa

JOJDKEH:
Obnadams cnepyromumu o0mekynbTypHbiMU (OK) u obmenpodeccuonanpabiMu (OI1K)
KOMIIETEHIHSIMHU:

- crnocoOHOCThIO pPabOTaTh B KOJUJICKTUBE, TOJEPAHTHO BOCIPUHUMATH COLUAJIbHbIE,
ATHUYECKHE, KOH(PECCHOHANBHBIC U KYIbTypHbIC pasnunuus (OK-6);

— CIIOCOOHOCTBIO K CaMOOpraHu3aluu u camooodpaszosanuio (OK-7);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHMSI O COBPEMEHHOM (U3NYECKOM KapTHHE MUpa,
MIPOCTPAHCTBEHHO- BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUHU BEIECTBA JJISi TOHUMAHUS
OKpYy’KaroIiero Mupa u ssieruii mpupost (OI1K-2);

—BJIaJICHUEM OCHOBHBIMU METOJIaMH, CIIOCOOAMH M CPEICTBAMU IOJIYYCHHUS, XPAHECHUS U
nepepadoTk MH(POPMALMK, HABBIKAMH pPAa0OTBI C KOMITBIOTEPOM KaK CpEICTBOM
yrpasienus unpopmaiueii (OITK-5).
3nams:

— OCHOBHBIE TIOHSITHSI, ONPEACIICHUS ¥ 3aKOHBI ANEKTPUIECKUX LIEMNeil;

METO]Ibl MOJICJIMPOBAHNUS, aHaJIW3a U pacuyéTa Lenel NOCTOSTHHOIO U IEPEMEHHOI0 TOKOB,
METOJIOJIOTHIO JIEKTPOTEXHUYECKUX U3MEPEHUN;

— YCTPOMCTBO M MPUHIHUIIBI pAOOTHI AMEKTPOTEXHUIECKOTO U JIEKTPOHHOTO 000pyIOBaHHUS,
TpaHCcPOpPMaATOPOB, ANEKTPUUECKUX MAIINH, UICTOYHUKOB TUTAHMUS.

Ymems:

— TPUMEHATh TEXHOJOTUU MOJECIHUPOBAHMS, aHalW3a, pacu€Ta U HKCIUTyaTaluu
ANEKTPUYECKUX CETEH, MPOMBIIIJIEHHOTO 3JEKTPoOoOOpYIOBaHUS U  3JIEKTPOHHBIX
pubopoB;

— BBIOMpPATh AIEKTPOTEXHUYECKOE U DJIEKTPOHHOE O0OpYJOBaHME Ul pEIleHus 3aaad
MIPOEKTUPOBAHHUS U peau3alliil XMMUKO-TEXHOJIOIMYECKHX MPOILIECCOB U IPOU3BO/ICTB.
Braoemy:

— MeTOJaMU MOJIEJIMPOBAHUS U pacy€Ta 3JEKTPUUECKUX U AIEKTPOHHBIX LIENei;

— HaBBIKAMM TPAKTUYECKOW pabOThl € AJIEKTPUUYECKOW ammaparypod U 3JIEKTPOHHBIMHU

YCTPOMCTBAMM.

3. KparTkoe coep:kaHue JMCHUTIIHHBI

BBenenune. IlpenMer, OCHOBHBIE NOHSTHS, METOAOJIOTHS IEKTPOTEXHUKH M DIIEKTPOHUKH.
Kpatkue ucropuyeckue cBeieHus. 3aauu U MECTO Kypca B IIOJrOTOBKE OakajaBpa TEXHUKU U
TEXHOJIOTHH.

Moayas 1. DnekTpudeckue nenu

OCHOBHBIE OIIpPENETICHM S, ONIMCAHMSI TAPAaMETPOB U METOJIOB PACUETA IIEKTPUUECKUX LIETIEH.
OcHoBHbIE TOHATHS U 0003HAYEHMS AJIEKTPUUYECKUX BEIUYMH M DJIEMEHTOB AJIEKTPUYECKHX
neneil. OCHOBBI 31eKTpode3onacHOCTU. OCHOBHBIE MOHATHS TEOPUH DIEKTPUUYECKHUX IEMeH.
OCHOBHbBIE TPUHLUIBI, TEOPEMbl W 3aKOHBI 3JEKTPOTEXHUKH. MeTolbl MOJEeNNpPOBAaHMUS,
aHaJM3a 1 pacyéra JIMHEHHBIX AIEKTPUUYECKUX IIeTel TOCTOSHHOTO TOKa.

1.2. DnexkTpuyeckue U3MEpEeHus U IpuOOpHI.

Metoabl U3MEpEHUsi JNEKTPUUECKUX BEJIWYMH: TpsAMble U KOCBEHHBbIE. AHAJOrOBbIE
ANEKTPOU3MEPUTENbHBIE U LU(POBBIE 3JIEKTPOHHBIE MPUOOPHI: YCTPOMCTBO, MPHUHIIMII
neicTBus, 00IacTH NpuUMeHeHus. V3MepeHue 3JIeKTpUUYeCKUX BEJIMYMH: TOKOB, HANpsKEHUH,
COTIPOTHUBIICHUH, MOIIIHOCTH U SHEPTUH.

AHanu3 ¥ pacy€T TMHENHBIX LIeTIel IEPEMEHHOr0 TOKA.



CriocoOb1 mpescTaBieHus (B BUAE€ BPEMEHHBIX IMarpaMM, BEKTOPOB, KOMIUICKCHBIX YUCEN) H
napameTpsl (aMIUTATY/1a, 9acToTa, HadayibHas (ha3a) CHHYCOUaIbHBIX (PYHKIIMNA. MTHOBEHHOE,
CpeqHee M JIEHCTBYIOIIEE 3HAUEHUS IEPEMEHHOI0 CHHYCOMJAIBHOIO TOKa (HANpSDKEHUS U
OJIC). AxTHBHOE, PEaKTHBHOE W IIOJHOE COMPOTHBJICHUS BETBH. MOIIHOCTh B IEISX
nepemeHHoro Toka. Koapdumment momuoctu (cos([])) M €ro TEXHHUKO-3KOHOMHYECKOE
3HaueHue. llpumeHeHnue anreOpbl KOMIUIEKCHBIX YHUCENl B AJIEKTpOTeXHUKe. KoMIiekcHBbIi
METO/JI pacyéra JUHEHHBIX LIENEH MEPEMEHHOT0 TOKA. ballaHC MOIIHOCTH B LIENSX NEPEMEHHOTO
ToKa. Pe3oHaHCHBIE $IBICHHS B JJIGKTPUYECKUX LENAX. Pe3oHaHC HampsHKeHUH U TOKOB.
Anamuz u  pacu€r Tpex¢aszHbIX Ierneld MEPEeMEHHOTO TOKa. ABTOMAaTH3MPOBAHHOE
MOJICTUPOBAHHE M PAcUYET AIICKTPUYECKUX U DIIEKTPOHHBIX (makeTbl mporpamm MultiSim,
Mathcad, Excel).
MoayJb 2. DJIEeKTPOMAarHUTHBIE YCTPOMCTBA U DJIEKTPUUECKUE MAILIUHBI
2.1. Tpancgopmaropsi.
Haznauenune u obnactu nmpuMeHeHUs TpaHchoOpMaTopoB. YCTPOMCTBO M MPUHIUI JACHCTBUA
onHoda3zHOTO TpaHCchopMmaTopa. AHAIHM3 IEKTPOMArHUTHBIX MPOIECCOB B TpaHchopmarope,
cxema 3amenienus. [lorepu sHeprun B TpanchopmaTope. BHenHue XapakTepUCTUKH.
2.2. ACUHXpOHHbIE MAIINHBbI.
YCTpONCTBO U MPUHIMI EHCTBUS TPeX(Ha3HOro aCHHXPOHHOTO JABUTATENs. MexXxaHu4ecKue H
paboune XapakTepHCTUKU. DHEpreTHUecKkue auarpammbl. [lyCK acCMHXpPOHHBIX JBHTAaTelei C
KOPOTKO3aMKHYTBIM U (a3HbIM pOTOpoM. PeBepcupoBaHue U peryjiupoBaHHE YacTOTHI
BpallleHUs.
Moay.b 3. OCHOBBI JJIEKTPOHUKHU
3.1. DnemenTHas 0a3a COBPEMEHHBIX 3JIEKTPOHHBIX YCTPOMICTB.
[TonynpoBonHUKH. YCIOBHbIE O00O3HAuU€HUS, NPUHLUIN JCHCTBUS, XapAaKTEPUCTHKU H
Ha3HAYEHUE IOJYIPOBOJAHUKOBBIX JHOJIOB, TPAH3UCTOPOB, TUPHUCTOPOB. IHTErpanbHbie
MHUKPOCXEMBI, UX Ha3HauUeHUe, KIaccu(uKaius 1 MapKupOBKa.
3.2. cTOYHUKHM BTOPUYHOTO 3JEKTPOINUTAHUS U YCUIIUTENH IEKTPUUECKUX CUTHAJIOB.
[TonynpoBOIHUKOBBIE BBIMPSIMUTENN: Kilaccu(UKAIKs, OCHOBHBIE MapaMeTpPhl, CXEMBbl H
MPUHLIMIT pabOThl BHIIPAMUTENS. DnekTpuueckue (puiubTpbl. Kiaccudukanus v OCHOBHBIE
XapaKTepUCTHKU ycunuTeneid. OOpaTHble CBA3M B omepanuoHHbX ycunutensx (OVY), ux
BJIMSIHUE HA MapaMeTpbl U XapaKTepUCTUKU ycuiauTens. OCHOBHbIE TUIBI yCHIINTENEH Ha Oase
oVv.

1. O0bém yueOHOI TMCIUIIHHBI:

. B 3auerHbIX B akazgem.
Bunsl yueOHoI paboThI
eIMHUIIAX Jacax
O0mas TpPyA0EMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IIAHY 5,0 180
AyAUTOpPHBIE 3aHATHS: 1,3 48
Jlexumn (Jlek) 0,4 16
JlaGopatopHsle 3ansaTus (J1ad) 0,9 32
CamocrositeabHas padora (CP): 2,7 96
KonTtposbHble paboThl 1,1 40
Pedepar 0,6 20
CaMOoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHbI 1,0 36
Buja uToroBoro KOHTpOJIsi: 3a4eT/3IK3aMeH JK3aMeH
1,0
(36)
Bt yueGHO# paboTs! B 3auerHbIx B actpon.
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IIAHY 5,0 135
AyIUTOPHBIE 3aAHSITHS: 1,3 35
Jlexmm (Jlek) 0,4 11
JlaGopatopusie 3ansTus (J1ad) 0,9 24




CamocrositesbHas padora (CP): 2,7 73
KonTtposbHbie paboThl 1,1 30
Pedepar 0,6 16
CaMocCTOsITeIbHOE N3YUYECHHE Pa3/IeNIOB JUCIUTUINHBI 1,0 27
Bua uTOroBoro KOHTpOJIA: 3a4eT/3K3aMeH IK3aMeH
1,0
(27)
AHHOTAIUA

Y4eOHO# MporpaMmMsbl 1M CIUILINHbBI
«be3onacHocThb ku3HeAeaTeabHOCTI» (B1.5.16)

1. Leas qucumInHbl — GOPMHUPOBAHUE Y 00yUArOIIErocs npodecCHoHAIBHOW KYJIBTYPBI
0€30MMacHOCTH, MO KOTOPOH MOHMUMAETCS TOTOBHOCTh M CIIOCOOHOCTH JIMYHOCTH HCIIOJIb30BATh
B IPOECCUOHATILHOMN IEATEIILHOCTH MPHOOPETCHHYIO COBOKYITHOCTh 3HAHUN, YMEHH.
2. B pe3yabTaTe M3y4YeHHsl UCHUIJIMHBI O0y4YawUIWiics N0 mNporpamMme
0akaJlaBpUAaTAa J0JIKEeH

Obnaoams cnenyromumu  oomekynbTypHbiME  (OK) u  obmenpodeccnoHabHBIME
(OIIK) xoMmeTeHIusAMU:

- CIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI SKOHOMHUYECKHX 3HAHWH B Pa3IMYHBIX cdepax
xusHenestensaoctu (OK-3);
- CIOCOOHOCTRIO K CaMOOpraHu3aIiu u camooopasoBanuio (OK-7);
- CHOCOOHOCTBIO MCHOJIB30BaTh NPUEMBbl OKa3aHUsI IMEPBOW IMOMOIIH, METOIBI 3alIUTHI B
yCII0BUSIX upe3Bbluaiinbix cutyarmii (OK-9);
— BJIQJICHHEM OCHOBHBIMH METOJAaMU 3aIlUTHl IPOU3BOJICTBEHHOrO0 TIEpCOHANa U
HaceJIeHHUs OT BO3MOXKHBIX MOCIIECTBHUIT aBapuii, kaTactpod, cruxuitibix 6eacteuii (OITK-6);
- CHOCOOHOCTBIO HCIIONIB30BATh IPAaBWIIa TEXHHUKH O€30MacHOCTH, MPOHM3BOJCTBEHHOM
CaHWTApWH, TIOKAPHOH OE30MacHOCTH W HOPM OXpaHbl TpyAa, W3MEPSITh W OLEHUBAThH
napaMeTpsl IPOU3BOJCTBEHHOTO KJIMMaTa, YPOBHS 3albUICHHOCTH M 3ara30BaHHOCTH, IIyMa U
BUOpanuu, ocBerieHHocTr padounx mect (ITK-5).
3nams:
- OCHOBHBIE TEXHOC(EpPHBIE OMTACHOCTH, X CBOWCTBA M XapaKTEPUCTHKH,
- XapakTep BO3JEHCTBHS BPEIHBIX M OMACHBIX (DaKTOPOB HAa YENOBEKa W IMPHPOIHYIO
cCpeay, METOAbl 3alllUThl OT HUX MNPUMEHUTENBHO K cdepe cBoel mnpodeccHoHanbHOMI
JeSITeTbHOCTH.
Ymemy:
- UICHTU(PHUIIMPOBATH OCHOBHBIE OITACHOCTH CPEJIbl OOUTAHMSI YeTIOBEKa,
- OLICHMUBATh PUCK HUX pEAIN3aldd, BBIOMPATh METONBI 3aIIUTHl OT OMACHOCTEH
MIPUMEHUTENHHO K cepe cBoeil npodeccCHoHATBHON eATEIPHOCTH U CHOCOOBI oOecreueHus
KOM(OPTHBIX YCIOBUH JKU3HEACATEIbHOCTH.
Braoemy:
— 3aKOHOJATENFHBIMA M TPABOBBIMH aKTaMH B 00JIacTH OE€30MacHOCTH U OXpaHbl
OKpY>Karomiel cpespl, TpeOOBaHUSAMH K O€30MAaCHOCTH TEXHHUYECKHUX PErJIaMeHTOB B cdepe
po¢eCCUOHATBHON JIEATETFHOCTH;
- Croco0aMu 1 TEXHOJOTHSIMH 3aIIUTHI B UPE3BBIUAHHBIX CUTYAITHIX;
— HNOHATUIHO-TEPMHHOJIOTHYECKHM armapaToM B 001acTu 0€30MacHOCTH;
— HaBBIKAMU PAIlMOHAIN3AIUH [TPO(PECCUOHATIBHON IEATEIbHOCTH C LENIBbI0 00eCTIeYeHUs
0€30MaCHOCTH U 3aIUTHl OKPYKAFOIIEH CPEIbI.

3. Kparkoe cogepxxanue JUCHUMIIHHBI.

Beenenue B OezomacHocTh. OCHOBHBIE TMOHSATHS M ONpefelieHus. be3omacHOCTh H
YCTOMYHMBOE Pa3BUTHE.

Yenosek u TexHochepa. CTpykTypa TexHOCHEpbl M €€ OCHOBHBIX KOMIIOHEHTOB.
CoBpeMeHHOE COCTOSIHHE TeXHOC(HEPHI U TEXHOCPEPHON OE30MacCHOCTH.



WnenTudukanyss ¥ BO3ACHCTBUE HA YEIOBEKA BPEAHBIX M OMACHBIX (DaKTOPOB CPEIb
oOuTaHus.

Knaccugukanuss HeraTUBHBIX (PAKTOPOB cCpelpl OOWMTAHHMS YENIOBEKa. XUMHUYECKHUE
HeraTuBHbIe (AKTOPHI (BpeaHbIE BellecTBa). MexaHWYecKHe M aKyCTUYeCKHe KoJjebaHus,
BUOpauMss U IIyM. OJEKTPOMarHUTHbIE M3IydeHHs U mnois. MoHusupyroume H3iaydeHHeE.
Onexkrtpudeckuif Tok. OmnacHble MexaHudyeckue (akropel. [lpomeccsl ropeHuss u
I10’KapOB3PbIBOOIIACHBIE CBOMCTBA BEIIECTB U MaTepuaioB. CTaTHYECKOE ANEKTPUUYECTBO.

3amura 4eaoBeKa U cpesibl OOUTaHMs OT BPEIHBIX M OMACHBIX (AaKTOPOB IMPUPOAHOTO,
AHTPOIIOTEHHOI'0 U TEXHOT€HHOT'O MPOUCXOKICHMSL.

OCHOBHBIE IPHUHIUIIBI 3AIUTHI. 3alIUTa OT XUMUYECKUX U OMOJIOIMYECKHX HeraTUBHbBIX
¢dakTopoB. 3ammTa OT PHEPTETHYECKUX BO3ACHCTBUN M (usmueckux mnojei. ObecneueHue
0€30IIaCHOCTH ~ CHCTeM, paboTaroIluX 1OoJ JaBieHHEeM. be30macHOCTh 3KCIUTyaTaluu
TpyOOIIPOBOJIOB B XUMHUYECKOW IIPOMBILUIEHHOCTH. be3onacHas skcIryaTanus KOMIIPECCOPOB.
AHanus ¥ OLEHUBAaHUE TEXHOTEHHBIX U IPUPOAHBIX PUCKOB.

Obecneuenrie KOM(MOPTHBIX YCIOBHH JUIS KU3HU M JEATEIBLHOCTH 4yesioBeka. [loHsTue
KOM(OPTHBIX WM ONTUMAIBHBIX YCIOBMHA. Mukpokiumar nomemieHuil. OcBeleHue u
CBETOBAsI CPe/ia B IOMEILEHUU.

[Tcuxodusnonornyeckre U 3proHOMUYECKHUE OCHOBBI O€3011aCHOCTH.

[Icuxmveckre mporeccrl, CBOWCTBA M COCTOSIHHUS, BIUSIOMNE Ha 0€30macHOCTh. Bunbl n
YCIIOBUS TPYIOBOH A€ATEIBHOCTU. DPrOHOMUYECKHE OCHOBBI 0€30I1aCHOCTH.

UpesBblyaiiHble CUTYalluy U METO/IbI 3alIUTHI B YCIOBUSX UX PEAIU3aLIUU.

O6ume cenenus o YC. Ioxap u B3pbIB. ABapuu HA XUMHUYECKH OIACHBIX O0BEKTaX.

Pagnanmonnsie  aBapum. Ilpubopbl paguanMoOHHOH, XHMHUYECKOH pa3BenKH W
JO3UMETPUYECKOTO KOHTPOJsA. YUpe3BbluallHble CUTyallUd BOEHHOIO BpEMEHH. 3alluTa
HAceJICHWsT B YpEe3BbIYAMHBIX CUTYyalUsX. YCTOMUMBOCTH (PYHKIIMOHHUPOBAHUS OOBEKTOB
SKOHOMMKH B YPE3BbIYANHBIX CUTYaLUsX.

VYnpasienne 6€301aCHOCTBIO KU3HEIEATSITbHOCTH.

3aKkoHOJAaTEIbHbIE M HOPMAaTHBHBIC MPABOBBIE OCHOBBI YIpPaBIEHHs 0€30MacHOCTBHIO
KHU3HEJCATEIbHOCTH. DKOHOMMUYECKHE OCHOBBI yIpaBieHMsl Oe3zomacHOCThIO0. CTpaxoBaHHE
puckoB. ['ocynapcTBeHHOE yIipaBiieHHE 0e3011aCHOCTHIO.

4. O0beM y4eOHOI TUCHUIIHHBI:

4.1. OuHas popma:
Bun yuebnoi paboThl B 3aueTHBIX B akanewm.
eIMHUIaX qacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4,0 144
AyIUTOPHBIE 3aHITHSI: 1,33 48
Jlexumu (Jlek) 0,89 32
JlabopaTopnsie 3ansartus (JI3) 0,44 16
CamocrositesbHas padora (CP): 1,67 60
[lonrotroBka K KOHTPOJILHBIM paboTaM 1,11 40
ITonroroBka K 1a00paToOpHBIM paboTam 0,56 20
Bua uTOoroBoro KOHTpOJIsi: 3a4eT/3K3aMeH 1,0 Jx3ameH (36)

Bun yuebHoit paboTbl B 3auernsIx | B actp. vacax
eIMHUIIAX

O0wmas Tpy10eMKOCTh IUCHUILIMHBI 10 y4eOHoMy muiany | 4,0 108

AyIMTOPHBIEC 3aAHATHS: 1,33 35,91

Jlexumu (Jlek) 0,89 24,03

JIaGopartopusie 3ausaTus (JI3) 0,44 11,88




CamocrositeabHas padora (CP): 1,67 45,09

[TonroroBka K KOHTPOJIBHBIM paboTam 1,11 29,97

[ToaroToBKa K J1abOpaTopHLIM paboTam 0,56 15,12

Bupa uToroBoro KOHTpOJIsi: 3a4eT/3K3aMeH 1,0 Ik3ameH (27)
AHHOTAIIUA

K Y4eOHOil mporpamMme Iy CHUIIIHHbBI
«IIpoueccel n annapatbl XumMu4eckoi Texuojaorun» (b1.5.17)

1. eap AMCHUIUIMHBI — BMECTE C AUCHUIUIMHAMU OOINEH XMMHYCCKOM TEXHOJIOTHEH,
XUMHYECKMMH TPOIECCAaMA M pPEaKTOpaMH U JAPYTUMH, CBs3aTh OOIICHAYYHYIO H
OOIIEMH)KEHEPHYIO TMOATOTOBKY XUMHUKOB-TEXHOJIOTOB, YTO HEOOXOIMMO TpHU MOATOTOBKE
0aKaJlaBpoB MO0 JAHHOMY HAMPABICHHUIO JUISI HAYYHO-HCCIICIOBATCIBCKOW M MPAKTUYCCKOM
paboThl HA IPEITPUITUIX

2. B pe3yabTare U3y4eHusi TUCHUIINHBI 00yYAKOUIUICA MO MporpaMMe dakajaBpuara

HOJIKeH:

Obaaoams ciienyromumu obnienpodeccruonanbabiMu (OITK) koMieTeHIIUAME:
— CIIOCOOHOCTBIO W TOTOBHOCTBIO HCIIOJNB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHHUIUIMH B podeccruonanbhoi aesreiapaoctu (OITK-1);
— TOTOBHOCTBIO WCIIOJB30BaTh 3HAHUS O COBPEMEHHOW (HU3NYCCKOW KapTHHE MUPAa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHH BEIIECTBA JJIsi IMOHUMAHHS —
OKpYyKaroriero Mupa u sisienuii npupoast (OI1K-2);
— TOTOBHOCTBIO HCITOJIb30BaTh 3HAHUS O CTPOCHUU BEIECTBA, MPUPOJIC XUMUUYECKON CBS3U B
pPa3IMYHBIX KJIaccax XHWMHUYECKUX COCIMHEHUH JUIS MOHUMAHHS CBOHCTB MATEPUAIOB W
MeXaHH3Ma XUMUYECKUX MPOLIECCOB, MPOTEKAOMINX B okpyxaromeM mupe (OI1K-3);

3namo:
— OCHOBBI TEOpUHU TMEpPeHOca HUMITyNbCa, TEIIa M Macchl; MNPUHIUMBI (PU3UIECKOTO
MOJIETTUPOBAHUS MPOIIECCOB; OCHOBHBIE YPAaBHEHUS IBUKCHHS KUAKOCTEH; OCHOBBI TEOPHH
TEIUTOTIEPEeIaui; OCHOBBI TEOPUU MACCOIEPEIauyl B CHCTEMaxX CO CBOOOJHOW M HETOIBUKHOMN
rpaHunieil paszena (as; TUMOBBIE MPOLECCH XUMHUYECKOM TEXHOJIOTHH, COOTBETCTBYIOIIHE
anmapaThl U METOJIBI UX PacyeTa;
— METO/IbI TOCTPOCHHS SMITUPHUUECKUX U TEOPETHUECKUX MOENeH XUMUKO-TEXHOIOTHYECKUX
MIPOILIECCOB.
Ymemn:
— ONpeNeNaTh XapakTep IBUKEHHS JKUAKOCTEH U Ta30B; OCHOBHBIE XapaKTEPHUCTUKH
MPOIIECCOB TEIJIO- U MAaCCOIEpeaur; PAaCCUYUTHIBATh MapaMeTphl U BRIOUPATh anmaparypy s
KOHKPETHOT'O0 TEXHOJIOTMYECKOTO MPOLECCa;
— paccyuThIBaTh OCHOBHBIE XapaKTEPUCTUKH XHMHKO- TEXHOJOTHYECKOTO IMpoIiecca,
BBIOMpATh PallMOHAIIBHYIO CXEMY.
Braoemy:
— METOJaMH TEXHOJOTHYECKUX paCUYETOB OTACIbHBIX Y3J0B W JIeTalell XHUMHUUYECKOTO
000pyI0BaHUS;
— HaBBIKaMHU IPOEKTUPOBAHUS TUTIOBBIX aMIMapaTOB XMMHUECKON MPOMBINIICHHOCTH;
— METOJaMH  ONpEeNeJeHHs  pallMOHANbHBIX  TEXHOJOTMUYECKUX  PEKUMOB  pabOTHI
00opymoBaHUsI.

3. KpaTkoe conep:kaHue JUCHUTLINHBI :

Moayas 1. I'mapoarHaMuyecKue MPOIECChl U anmapaTbl XUMUYECKOW TeXHOIOTUU. OCHOBBI
TeopuH sBIeHUN mepeHoca. OOmmMe 3aKOHOMEPHOCTH THIAPOIWHAMUKH, TEIUIOTIEpenadud |
Maccomnepenauu. JKuakoctd u Ta3wl. [waponuHamuka. TedeHwe B TpyOax M KaHaax.
[TonoOHoe mpeoOpazoBanne ypaBHeHuss HaBbe-Ctokca. bespasmepHbie TepeMeHHBIE -




KPUTEPUH TUAPOIUHAMUYECKOT0 noaoous (Ditnepa, Peitnonbaca, @pyna, TOMOXpOHHOCTH), UX
¢dbusznueckuil CcMBICT; TapaMeTpuueckue Kputepuu. KputepuanbHOoe ypaBHEHHE ABMKEHUS
BA3KOW JKHIKOCTH. BpiOOp ckopocteit morokoB. IlepememieHue >KUAKOCTEH H Ta3oB C
IIOMOIIIbIO MAINH, OBBIIIAIOLINX JABJICHHE.
Mogayan 2. TernoBbie MPOIECCH U aNMapaThl XUMUYECKOW TEXHOJIOTHH.
OcHOBHbIE TEIIOBBIE MPOLIECCHl B XUMUYeckol TexHoioruu. JuddepennnansHoe ypaBHeHHE
nepeHoca SHeprud B ¢opMme TermioThl. KOHBEKTHBHBIA TEPEHOC TEIUIOTHL. PaawaHTHEIM
teruionepenoc. Termonepenaya B MOBEPXHOCTHBIX TEIJIOOOMEHHUKAX.
Mopyas 3. Ilpomeccsl u anmapaTel pas3jfeleHuss TOMOIeHHbIX cucteM. (OCHOBHBIE
MaccOOOMEHHBIE TTPOIIECCHI).
OcHoBBI MaccooOMeHHBIX TporieccoB. uddepennunansnoe ypaBHeHHE KOHBEKTHBHOTO
IepeHoca Macchl B OMHapHBIX cpefax. Macconepenada. MarepualibHbli 0anaHc HEMPEphIBHOTO
yCTaHOBHUBIIETOCA Mporiecca. Pacyer MaccoOOMEHHBIX TPOIIECCOB U alIApaToB JJIsl CUCTEM C
OJIHMM paclpeAessieMbIM KOMIIOHEHTOM.
Pacuer nonepeunoro ceueHus (AuamMeTpa) KOJIOHHBI; IPEACIBHO JOMYCTUMAs U SKOHOMUYECKU
ONTUMAaJIbHAs CKOPOCTHU CIUIOMIHOM (a3bl. OCHOBBI pacueTa BbICOTHl MaCCOOOMEHHBIX
anrmaparoB C HEMPEPHIBHBIM M CTYIIEHYATHIM KOHTAKTOM (ha3. OO1ie mpuHIUIBI YCTPOWCTBA U
KJaccuuKalus annaparoB A5 MacCOOOMEHHBIX ITPOIIECCOB B CUCTEMAX «ra3(map)-
KUIKOCTH». OCOOEHHOCTH KOHCTPYKIHNI abcopOepoB. OCHOBBI pacyeTa U anmnaparhl AJis
JTUCTUIUISALIMH.
Mopnyab 4. OcHOBHBIE rHApOMeEXaHUYeckue rnpouecchl. [Ipoueccel U anmaparbl paseneHus
TeTEPOre€HHBIX CUCTEM.
Pa3znenenue )kUIKUX U ra3oBbIX FE€TEPOTrEHHBIX CUCTEM B I0OJIE CUJI TSKECTH. TeueHue uepes
HETIOJBUKHBIE 3€PHUCTBIE U ICEBI00XKWKEHHbIE ClIOM. DUIBTPOBAHUE CYCIIEH3UNM U OYUCTKA
ra3oB OT IbUICH Ha (PUIbTpaX.

4.00beM yueOHO TMCHUNJIMHBI:

Bcero 5 cemecTp 6 cemecTp
Braer yueouoi padoret 3au, AK. yac. 3au. ex. AK. yac. 3au, AK. yac.
ca. cA.
O0mas Tpya0eMKOCTh
AUCHMIIHHBI 10 Y4eOHOMY 10 360 5 180 5 180
TUIAHY
AyAUTOpPHBIE 3aHATHS: 3,56 128 1,78 64 1,78 64
Jlextum (Jlek) 1,78 64 0,89 32 0,89 32
[TpakTaeckue 3arstus (I13) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas padoTa 4,44 160 222 80 2,22 80
(CP):
CamocTosiTeTbHOE H3YUCHHE 4,44 160 222 80 222 80
pa3esioB AUCIUTIITMHBI
Bua uTOroBoro KoHTpoOJA: JK3aMeH JIK3ame
3a4eT/IK3aMeH 2,0 2 1.0 (36) 10 H (36)
Bcero 5 cemecTp 6 cemecTp
Bunbt yueOHO paboThI 3au. Acrtp. 3au. e AcTp. ac 3au. AcTp. qac
el. qac. - Ol p- ’ en. TP- )
O01mast Tpy10eMKOCTH
AUCHUILIUHBI 0 y4eOHOMY 10 270 5 135 5 135
MJIaHy
AYyIUTOpPHBbIE 3aHATHUS: 36 96 18 48 18 48




Jlexruu (JIek) 18 48 09 24 09 24

pasaciioB AUCHUIIIIMHBI

[Ipaktuueckue 3austus (I113) 18 48 09 24 0.9 24
CamocrosiTesibHas padoTa 120 60 60
(CP): 4.4 2,2 2,2

CamocTosiTeIbHOE U3YUCHHE 4.4 120 2.2 60 22 60

Bug HMTOroBOro KOHTPOJISI: 54 JK3aMeH DK3aMeH
2,0 1,0 1,0
3a4yeT/IK3aMeH (27) (27)
AHHOTAIUA
K y4eOHO#i mporpaMMe JHCHUTLIMHBI
«Oomas xumuveckas trexnosorusn» (b1.5.18)
1. Ieab QMCHMIUIMHBI — (OPMUPOBAaHME 3HAHMH B 00JACTH peaaM3alld XUMHUKO-

TEXHOJIOTUYECKUX IPOLECCOB C Y4ETOM (U3UKO-XUMHUECKUX OCOOCHHOCTEH MPOTEKAIOLINX
peakimii, BEIOOpa ONTUMAIBHBIX YCIOBUI peain3yeMbIX IMPOLECcCOB, BbIOOpa 3¢ deKTHBHBIX
PEaKTOpOB, NPUOOPETEHHsI HABBIKOB B COCTABJICHUM MAaTEpUAIbHBIX U TEIJIOBBIX OalaHCOB, B
pacdere IpoOLECCOB M PEAKTOPOB HA OCHOBE MAaTEMAaTHYECKOIO MOJIEIMPOBAHMS, IOIY4YCHHUS
3HaHUIl B 00jacTu pa3pabOTKU 3SHEProcOEperarmx XUMUKO-TEXHOJIOTHYECKUX CUCTEM
(XTC), 6€30TX0THBIX U MAJIOOTXOTHBIX TEXHOJIOTHI Ha IIpUMEpPEe COBPEMEHHBIX TPOU3BOJICTB.

2.

B pe3yabTare M3y4yeHusi AMCUMILIMHBI 00y4alOMIMICA M0 MporpaMmMe dakajaBpuara
HOJIKeH:

Obnaoams cnepyromumu obmenpodeccuonanbubiMi (OIIK) u mpodeccuonansupivu (I1K)
KOMITCTCHIIHSIMH

CIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHHUIUIMH B podeccruonanbhoi aesreapaoctu (OIIK-1);
CIIOCOOHOCTBIO TPUHUMATh KOHKPETHBIC TEXHHYECKHE pEHIeHUS TMpu pa3paboTke
TEXHOJIOTUYECKHUX TPOIECCOB, BHIOUPATh TEXHUYECKHE CPEJCTBA M TEXHOJOTHH C yUETOM
HKOJIOTMYECKUX TocieaAcTBHI ux npumenenus (ITK-4);
Buame:
OCHOBBI TEOPUU XUMHUYECKUX MPOIIECCOB M PEAKTOPOB;
METOJIOJIOTUIO HWCCIIEOBAHMs B3aHMMOJCHCTBUS XUMHUYECKHUX TMPEBPAIEHUN U SBICHUU
MepeHoca Ha BCeX MaCIITaOHBIX YPOBHSX;
METOJIMKY BBIOOpA peakTopa U pacuéTa mpoiecca B HeM;
OCHOBHBIC PEAKITMOHHBIE MPOIIECCHI M PEAKTOPhI XUMUIECKON U OMOTEXHOJIOTHH;
OCHOBHBIE TPHUHIUIBl OPraHU3AINH XUMHUYECKOTO MPOU3BOJCTBA, €r0 HEPapXHUECKYIO
CTPYKTYpPY, METOJIbI OlleHKH 3¢ (HEKTUBHOCTH MPOU3BOICTBA;
OCHOBHBIC XUMHUYECKHE ITPOU3BOJICTBA.
Ymemn:
paccuuTaTh OCHOBHBIC XapaKTEPUCTUKH XUMHUUECKOTO TIPOIECCa;
BEIOpaTh PAIMOHAIILHYIO CXEMY ITPOU3BOJICTBA 33 JaHHOTO MTPOYKTa,
OILICHUTh TEXHOJIOTMYECKYIO 3(PPEKTUBHOCTH MPOU3BOJCTBA; BHIOpATh dPPEKTUBHBIN THII
peakTopa;
MPOBECTHU pacyeT TEXHOJOTHYECKUX MapaMeTpoB Ui 3a/IaHHOTO MPOIIecca;
OTIPEICITUTE TTapaMeTPhl HAMITYUIIICH OpraHu3aIliy IpoIecca B XAMUIECKOM PeaKTope.
Bnaoems:
— MeToAaMH aHanu3a 3pPEeKTUBHOCTH PabOThl XMMUYECKUX MPOU3BOJICTB;
— METOJaMH pacyueTa W aHajim3a MPOIECCOB B XHMHYECKHUX PEaKTOpax, ONPeIaeiCHHS
TEXHOJIOTHYECKUX ITOKa3aTelIeH;
— METO/IaMHU BBHIOOpAa XUMUYECKHX PEAKTOPOB.
3.Kparkoe conepxxaHue TUCUUIINHBI

Moayasb 1. Xumuueckasi TEXHOJIOTHUSI 1 XUMUYECKOE TPOU3BOICTBO




1.1. OcHOBHBIE OIpEACIICHHS U MOJT0KEHHUS.

XuMH4deckasi TEXHOJOTHUS - Hayka 00 DJKOHOMHYECKH, DSKOJIOTHYECKH |  COIMAJIBHO
000CHOBaHHBIX CTOc00ax W TpoIleccax MepepadOTKU ChIPbS C M3MEHEHHEM €ro COoCTaBa U
CBOMCTB MyTEM MPOBEICHUSI XUMHUYECKUX U (PU3UKO-XUMHUYCCKUX MPEBPAIMICHUNA B MPEAMETHI
MOTpeOJIeHUsT U CpelcTBa Npou3BOoACTBA. OOBEKT XMMHUYECKON TEXHOJOTUU - XHUMHYECKOE
MPOU3BOACTBO. MeXKOTpaciaeBOM XapakTep XMUMHUYECKOW TEXHOJOIMHU. Pa3BUTHE XMMHUYECKUX
MPOU3BOJACTB U XUMUYECKOW TEXHOJIOTUHA. MeCTO XMMUYECKON TEXHOJIOTHH B ITPOMBIILICHHON
chepe U METOJIOB XMMHUYECKOW TEXHOJOTHH B HEXUMHUYECKUX OTPACIAX MPOMBIIIJICHHOCTH.
MeToapl XMMHUYECKON TEXHOJIOTMM — CHCTEMHBIM aHaaW3 M METOALl MaTeMaTH4YeCKOIo
MojenupoBanusi. CUCTEMHBIN aHaM3 CIOXKHBIX CXEM M B3aUMOJCHCTBUHN 3JIEMEHTOB CXEMbI —
MOHSATHE U cojJepkaHue wmerona. Du3MYeckoe U MaTeMaTH4YeCKOe MOJIeIMPOBaHUE,
ONPECIICHUE U OCHOBHBIC MOHATHS, UX MECTO B MHKCHEPHO-XUMHYECKHX HCCICIOBAHUSAX M
pa3paboTkax. MecTo U 3HaYCHHE HATYPHOTO U BEIYUCIUTEILHOTO KCIIEPUMEHTA.

Copepxanue 1 3a7a4n yaeOHOTO Kypca.

1.2. XumMudeckoe npou3BOACTBO.

[lonsiTHEe 0 XMMHYECKOM MPOM3BOJCTBE KaK O CHCTEME MAIllMH W allapaToB, COCTUHEHHBIX
MaTepUadbHBIMU M  DHEPreTHUYECKMMH  TIOTOKAaMH, B  KOTOPBIX  OCYIIECTBISIOTCS
B3aMMOCBSI3aHHBIC XUMUYECKHE MPEBpaIeHUs U (PU3NYECKUE TTPOLIECCHI MepepabOTKH ChIPhS B
MPOAYKThl. MHOTO(YHKIIMOHATBHOCTh XUMUYECKOTO MPOU3BOJICTBA - MOIYYCHHE MPOAYKTOB,
SHEPro- U pecypcocOepekeHrne, MUHUMM3aIUs BO3IEUCTBUS Ha OKpYyKawlyto cpeny. Obimas
CTPYKTypa XUMHUYECKOTO MPOU3BOACTBA - COOCTBEHHO XMMHUYECKOE MPOU3BOJICTBO, XPaHEHHE
CBIPbS ¥ IPOAYKIIUHU, TPAHCIIOPT, CUCTEMBI KOHTPOJISI 1 6€30macHOCTH. OCHOBHBIE MOJCUCTEMBI
XUMHYECKOTO MPOU3BOJCTBA - IMOATOTOBKA CHIPbSi M MaTepHalioB, XUMHUYECKHEe U (PU3UKO-
XUMUYECKUE TPEBPAICHUS. BBIJICICHUE MPOIYKTOB, 00€3BPEKUBAHUE YTUIIU3AIMS OTXOOB,
TEIUIO- U JHeproodecrnedyeHue, BOAOMOJATOTOBKA, YIpaBICHHE NPOU3BOACTBOM. (OCHOBHBIE
TEXHOJIOTHYECKUE KOMIIOHEHTBI - CBIPhE, BCIIOMOTATEIbHBIE MaTepHaibl, OCHOBHOW U
JIOTIONIHUTEIBHBIA ~ MPOIYKTBI, OTXOABI, OHEPreTHUYECKHE Pecypchl, 00OpyIOBaHUE,
CTPOUTETbHBIE KOHCTPYKIIMH U MPUOOPHI, TPOU3BOICTBEHHBIN MTEPCOHAI.

KauecTBeHHblE @ W~ KOJMYECTBEHHBbIE  TOKA3aTeJIM  XUMHUYECKOTO  IPOU3BOJCTBA:
TEXHOJIOTHYECKUE TOKa3aTeNN - MPOU3BOJUTEILHOCTh M MOIIHOCTH MPOU3BOJICTBA, BBIXO
MPOJYKTa, pPacxXoAHble KOI(PUIMEHTH MO CHIPbIO M DHEPTUU, WHTEHCHBHOCTH MPOIIECCOB,
KauyeCTBO MPOJIYKTa; SKOHOMUYECKHUE TMOKA3aTeNIH - CEOECTOMMOCTh MPOAYKTa, MPUBEICHHBIE
3aTpathl, yAEIbHbIE KalUTaJIbHbIE 3aTPaThl, MPOU3BOAUTEIBHOCTh TPY/AQ; IKCILUTyaTallMOHHBIE
MOKAa3aTeNH - HAJIEKHOCTh M 0€30MacHOCTh (DYHKIIMOHUPOBAHUS CUCTEMBI, YYBCTBUTEIHLHOCTb,
pPEryaupyeMocTb U YIpPaBIsEMOCTh MpPOIECCa; COIMANbHBIE MOKAa3aTeau - BO3JCHCTBUE Ha
OKPY’KaIOIIYIO Cpey, 0€30MacHOCTh OOCTY>KUBAHUS, CTETIEHb MEXaHU3AIMU U aBTOMATHU3AIUH.
1.3. CoipbeBbI€ pecypchbl, BOAA U SHEPTHSl B XUMUYECKOM MPOU3BOJICTBE.

Knaccudukanmsi ChIppeBBIX PECYPCOB MO Pa3IWYHBIM MpU3HAKAM - (Pa30BOMY COCTOSHHUIO,
MIPOUCXOXKACHUIO, UCTOYHHKAM. MuUHepalbHOE ChIpbe (PyIbl W TOJE3HbIE HCKOMaeMble),
OpTraHUYECKOE MPHUPOTHOE CHIPhE (TOPIOYHE MCKOMAEMBbIE), PACTUTEIHLHOE U )KHBOTHOE CHIPHE,
BTOPUYHOE CBHIPBE - MX HCIIOJIB30BaHKUE U MyTH NepepadboTku. OCHOBHBIE CITOCOOBI EPBUYHOM
00paboTKu ChIphs (0OOTaIlEeHNEe, OYMCTKA, MTOATOTOBKA K TPAHCIOPTUPOBKE W TEpepadoTKe).
[TonsiTHE, CYIIHOCTH W TPHUMEPHI YIIYOJICHUS WCHOJIB30BaHUS CBHIPhS, KOMOWHHUPOBAHUS
MIPOU3BOJICTB U KOMILJIEKCHON TTepePaOOTKH CHIPHSI.

3HaYeHUE M HCIOJb30BAaHUE BOJABI B XUMHUYECKUX MPOU3BOACTBAX. VICTOYHUKH BOJBI.
TpeGoBaHusT K TEXHOJOTWYECKOW M OBITOBOM Boje. [IpoMbInuieHHass MOATOTOBKA BOJBI H
METO/bl €€ OUUCTKH OT mpumecei. OCHOBHbIE METOJbl KOHTPOJISI KauecTBa BOJbl. JKOHOMUS
BOJIOTIOTPEOJICHHSI B TIPOM3BOICTBE. BO100OOPOTHBIE CUCTEMBI.

Bunbsl ¥ UCTOYHHUKHM SHEPTUM B XMMHUYECKOH MPOMBINIICHHOCTH. MacmrTadbl moTpeOaeHus u
CrocoObl yMEHBINIEHUs HHepreTuyeckux 3arpar. CyImHOCT, M TMPUMEPHI PEreHEepalud u
peKyrepanuu SHEPruu. ODHEProTEXHOJOTMUYECKHE CHUCTEMbl. BTOpUYHBIE SHEPreTHUYECKHe
pecypchl.

Moayas 2. TeopeTrnueckue OCHOBbI XUMUYECKUX MPOLIECCOB U PEAKTOPOB

2.1. OcHOBHBIE ONIPEAEICHUS U MOJOKEHUS



DU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XWUMHYECKUX IPEBpAILEHUN - CTEXMOMETPUYECKUE,
TepMOJMHAMHUeCKue, KuHetndeckue. Ilokazarenn XMMHYECKOrO NpPEBpALCHHUS - CTEIEHb
NpeBpalleHys, BBIXOJ TNPOAYKTa, HHTErpanbHas Hu auddepeHnranbias CeleKTUBHOCTH,
CKOPOCTH peaKkL1H U IPEeBPALIEHUs PEareHTOB.

2.2. X¥IMHUYECKHE MPOIECCHI.

Omnpenenenne. Krnaccupukanuss XMMHUYECKHUX IPOLECCOB IO pPa3IMYHBIM IpU3HAKaM -
XUMUUYECKUM (BHMJI XUMHYECKON peakluu, TEPMOJAMHAMUYECKHE XapaKTEPUCTHKH, CXEMa
MpeBpaIieHuii) 1 pa3oBbIM (YHUCIIO U arperaTHOE COCTOSIHHE (a3).

I'oMmorenHslii xumuueckuil mnpouecc. OrmnpeneneHue W IpUMEpbl. BiMsHue XUMHUYECKUX
IIPU3HAKOB U YCIOBUH MPOTEKaHUs Ipoliecca Ha ero rnokasaresiu. Crnoco0bl HHTEHCU(PHKALUH.
[lonsTe onTUMaIbHBIX TeMmmeparyp. ONTUManbHbIE TEMIEpPAaTypbl s OOpaTUMbBIX MU
HEOOPaTUMBIX 9K30- U SHJOTEPMUYECKUX PEaKLUil.

I'ereporeHHplii (HEKaTaIMTUYECKUH) XMMHUYECKUN mpouecc. OmnpeneneHue UM HPUMEPHL.
CrpykTypa mpolecca 1 ero cocrasisitouire (craauu). Habmogaemas cKkopocTb XUMHUECKOTO
npeBpameHus. O6mactu (peXKUMBI) TPOTEKAHUS TPOLIECCa, TUMUATHPYIOIIAS CTAIIHSL.
I'eTeporeHHblit XMMHUYECKHI Mpolece "ra3 ()KUAKOCTh) - TBepaoe". O60CHOBaHHE, TIOCTPOECHUE
Y aHAJIM3 MaTeMaTUYeCKOW MOJIENH JIJIsl peakluii TopeHus (Moens "cxumaromasics chepa’) u
TOMOXUMHUYECKOH (Monenb "¢ HeB3auMoJehcTByromuM spom"). Halnromaemas ckopocTb
MpeBpalleHys, BpeMsi TPEBPALICHUsS W MyTH HMHTCHCHU(UKALWHU Ui pPa3IHYHBIX objacTeit
IpOTEeKaHMs Ipolecca.

I'ereporenHplii XuMuueckuii mpouecc '"raz (KMAKOCTb) - KUIAKOCTH'. (OOOCHOBaHuE,
IIOCTPOCHHE M aHaJM3 Maremaruyeckod mozenu. HaOmromaemas ckopocTh NpeBpalieHUs U
oOmacTu nporekanus nporecca. [yt nHTeHCupUKanuy U1l pa3InIHbIX PEKUMOB TpoIiecca.
Karanutuueckuit nmponecc. Onpenenenue, kinaccupukanus, npumepsl. ['ereporeHHsiil kataius
Ha TBepJOoM Kartanuzatope. OOG0CHOBaHUE, TIOCTPOCHUE U aHAJIU3 MAaTEMATUYECKON MOJEIN Ha
KaTaJIUTUYECKOM MOBEPXHOCTU M B MOPUCTOM 3€pHe Karanuszaropa. Habmomaemass cKOpoCTb
npeBpatieHuss U oOnacTu mnporekaHust mporecca. CTeneHb HCIOJIb30BAHUS BHYTPEHHEH
noBepXxHOCTU. [1yTn HHTEHCUPUKAIIMM KaTAIUTHYECKUX MTPOIIECCOB.

2.3. X¥MHUYECKHE PEAKTOPBHI.

OnpeneneHne W Ha3HAYEHHE XHMMHMUYECKOTO peakropa. PeakTopsl B XMMHMUYECKHX W
HEXMMHMUYECKUX OTpacisiX MPOMBIIUIEHHOCTH. O030p THIOB XUMHYECKHX pPEaKTOPOB, HUX
CTPYKTYpHBIE 3JIEMEHTHl (peakIMOHHas 30Ha, YCTPOWCTBAa BBOJAa M BBIBOJA, CMEIIEHMUS,
paszesieHns U pacipeneieHts] IOTOKOB, TEIIO0OMEHHbIE 3JI€MEHTHI), OCHOBHBIE MPOLIECCH U
SIBJICHUSI B HUX.

CucremaTuzanusi TpPOIECCOB B XHMHUYECKOM pEaKTOpe MO MaciuTtady HuX HpOTEKaHUs:
XUMHYECKas peakuus, XUMUYECKMH TMpolecc B 3JIEMEHTapHOM o00beMe, NpoLecch B
PEaKIMOHHOM AJIEMEHTE U B PEAKTOPE B IIEJIOM, - UX B3aUMOCBS3b U HepapXudeckasi CTpyKTypa
MaTEMaTHYECKOM MOJEIM Ipolecca B peakrope. [Ipumepsl mponeccoB B pasiMUYHBIX BHIAX
XUMHUYECKHUX PEaKTOPOB.

Knaccudukanus mporeccoB B peakTopax IO pPa3IUMYHBIM IMPHU3HAKAM - BHJ XMMHUYECKOTO
mpoliecca, OpraHu3alusi MOTOKOB PEareHTOB (CXeMma JBHKEHHUS PEreHTOB 4Yepe3 peakTop,
CTPYKTypa IIOTOKOB B PEAKIMOHHOM 30HE), OpraHu3alus TEIJIOBBIX IMOTOKOB (TEIIOBOU
peXUM, CXeMa TeTTI000MEHa), CTAIlMOHAPHOCTH TIPoIIecca.

ObocHOBaHME M TOCTPOCHHE MAaTEeMAaTHYECKOM MOJIENIM TpoLecca B PEAKTOPax pPa3IU4YHOTO
THIA KaK CHCTEMbl ypaBHEHUIN MaTepHUaJbHOTO M TEIUIOBOro OajaHCOB Ha OCHOBE JAaHHBIX O
CTPYKTYyp€ MOTOKa, XUMHUYECKUX ITPEBPALICHMSX, SIBICHUAX IEPEHOCA TEIUIa U BEIECTBA U UX
B3aumojeiicTBun. Cuctemarusanus 1 KiacCuPUKaus MaTeMaTHUECKUX MOJIEeH MpOIecCoB B
peakTopax.

M3orepmuueckue mporecchl B XMMHYECKOM peakTope. BiusHue CTpyKTypbl IOTOKa
(upeanpHOE CMEIIEHHME M BBITECHEHHE), CTAllMOHAPHOCTH TMpolecca (IMPOTOYHBIN U
MEepUOJNYECKHi), TMapaMeTpoB M  YCIOBUM MpOTEKaHHs Tpolecca (TeMieparypa,
KOHIIGHTpaLus, JAaBleHHe, 00bEM PEaKLMOHHOM 30HBI, BpeMsi), BUJAa XUMHUYECKOW peaKIHH
(mpoctass u crnoxkHas, oOparmmass W HeoOparmmas) W €€ TapaMeTpoB Ha mpoduin
KOHLIEHTpaLUi U MOKa3aTeu MPoLecca B peakTope (CTENEHb NMpEBpAILEeHus], BBIXO]] IPOAYKTa,



CEJIEKTUBHOCTh Tpouecca). OcCHOBBI pacuera mpouecca B peaktope. ComocraBiieHHE
3¢ (HEeKTUBHOCTH MPOIIECCOB B PEAKTOPAX, OMUCHIBAEMBIX MOJEISMHU HA€aJbHOTO CMEUICHUS U
BBITECHEHUS.

Heunzorepmuueckue nporecchl B XUMUYECKUX peakTopax. Opranuzaius TEIOBBIX MOTOKOB U
PEXKUMOB B XUMHUECKHX peakTopax. Pacnpenenenue temneparypbl, KOHIIEHTPALMI U CTENIEHU
MIPEeBpALICHHS B PEAKTOPE B peKUMaX H1€aIbHOIO CMEUICHHS U BHITECHEHHUS, aJuabaTu4ecKoM
u ¢ terwiooOMeHoM. CBsi3b TemrmepaTypbl M CTENEHU MPEBpalieHUs B agnabaTHYecKoM
npouecce. ComocraBieHHE C U30TEPMUYECKUM peXUMOM. YHCIO U yCTOMYUBOCTD
CTalMOHAPHBIX PEKMMOB B PEAKTOPaX MJI€aJTbHOTO CMEIICHUSI.

2.4. IIpoMBILIJIEHHBIE XUMUYECKHE PEAKTOPBI.

Ha xoHkpeTHBIX mHpuMepax MNPEeaMETHO PaccMaTPHUBAIOTCS MPOMBIIUICHHBIE PEAKTOPHI JIs
MIPOBEJICHUSI MPOILECCOB TOMOT€HHBIX, F€TEPOT€HHBIX U KaTAIUTUYECKUX - TUIIBI PEaKTOPOB,
KOHCTPYKTHUBHBIE XapaKTCPUCTUKUA U OCOOCHHOCTH PEKHUMa, 00IaCTH UCTIOTB30BAHHUS.

Moayab 3. XuMUYECKOE IPOU3BOICTBO, KaK XMMHUKO-TeXHOoJornueckas cucrema (XTC).

3.1. CTpykTypa 1 onucaHne XMMUKO-TEXHOJIOTHYeCKOH CHCTEMBI.

XUMHYECKOE TPOU3BOJACTBO Kak xuMuko-texHosorudeckas cucrema (XTC). Ilonstue
cucteMbl U XTC. Cocra XTC: »smemeHTB, CBs3HM, mojacucTembl. OnemMeHTbl XTC,
KJIacCU(PUKALMS TI0 BUY MPOIECCOB U Ha3HAYCHHIO. TeXxHOoJornuecKue cBsi3u aneMeHToB X TC
(morokwm). IlocnmemoBaTenbHas, TNapauieibHas, pa3BETBICHHAs, IOCJICIOBATEILHO-00BOIHAS
(6aitmac), oopaTHas (pEIrKI) TEXHOJIOTHYECKHE CBA3U. MIX cXeMbl 1 Ha3HaYeHUE.

Omucanne XTC. Buger mopeneii XTC - onucarenbHbie W rpadudeckue. OnucaTenbHbIC
MOJIETTM - XHMHYECKas CXeMa M MareMarudeckas Mojenb. [ padudeckue Moaenu -
(GyHKIIMOHATbHAS, TEXHOJOTHUYecKas, CTPYKTypHas W JApyrue (creuuajgbHble) CXEMBI.
Hasnauenue, npuMeHEeHHE U B3aUMOCBSI3b MOJICIICH.

3.2. Anaim3 XTC.

[lonsitue, 3agaun u pe3ynbraThl aHanu3a XTC - cocrosaue XTC, maTepuanbHblii U TEILIOBON
OasaHChl, TOKA3aTeIN XUMHUECKOTO IIPOU3BO/ICTBA.

Cpoiictea XTC kak cCHCTEMBI: B3aWMOCBSI3aHHOCTb PpEXHMOB JJIEMEHTOB, pa3jIvydue
ONTUMAJIBHOCTH JJIEMEHTa OJMHOYHOTO W B CHUCTEME, YCTOWYMBOCTh M CYIIECTBOBaHUE
CTAallMOHAPHBIX PEXKUMOB U JIp.

MatepuanbHblii U TEIIOBOW OaslaHChl. MeToauKa COCTaBiIeHUS M pacueTra MaTepuaibHBIX U
teroBbix OanmaHcoB XTC u ee moxacucreM. OcoOeHHOCTH pacueTa OallaHCOB B CXEMax C
perkiaoM. @opmbl IpeicTaBiIeHNs 0anaHCcoB (TaONMIIbI, TMarpaMMBl U Ap.).

MartepuanpHblii 06amaHC JUIsi MAacCCOOOMEHHBIX W PEaKIMOHHBIX 3JeMEHTOB. Vcmonb3oBaHue
CTEXHOMETPUYECKUX, TEPMOJMHAMUYECKMX U MeX(pa3HbIX OaJaHCOBBIX COOTHOILIEHUI.
CTexroMeTpUUECKUE COOTHOIIEHNS U UX pa3HOBUAHOCTU. CTENEHb UCIOIb30BaHUS ChIPEBBIX
pecypcoB.

DHTaNbIUIHBIN, SHEPreTHUeCKUid (M0 TOTHON PHepTrun) u sKcepreTudeckuii 6amnancet u KII/I.
Wx conocraBnenue u ucrnosib3oBanue B aHanuze XTC.

3.3. Cunre3 XTC.

Iousitue m 3amaum cunre3a (mocrpoenusi) XTC. OcHoBHble 3Tanbl pa3padorku XTC.
Poan MaTeMaTnuecKux u IBPUCTUHIECCKUX METOAOB.

OcHoBHBIE KOHIEeNUMU Tnpu cuHTe3e XTC: T™OMHOE UCHOIB30BaHUE CHIPHEBBIX U
SHEPreTUYECKUX  PECYypCOB, MHMHUMHU3ALMS  OTXOJOB, ONTHUMAJIbHOE  HCIIOJIb30BAHHE
anmapatypsl. X comepxkaHue M crocoObl peanu3anuu. KoMOWHHpOBaHHBIE MPOU3BOICTBA,
COBMEIIEHHBIE MPOLIECCH], BTOPUYHBIE SHEPIETUUECKHE PECYPChl, IHEPrOTEXHOIOTHYECKUE
cucteMsbl, niepectpanBaembie X TC, 3aMKHYTBIE, MAJIOOTXOHBIE TTPOU3BOJICTBA - MX TOHSITHS,
0COOEHHOCTH U TIPUMEHEHUE.

OnHOpOAHBIE TEXHOJOTMYECKHE CXEMBI: CHUCTEMa PEKYNEepaTUBHOTO TEITUIOOOMEHa, CHCTeMa
paszienieHuss MHOTOKOMIIOHEHTHOW CMECH, CHCTeMa peakTopoB. OCHOBBI MOCTPOCHHUS HUX
ONTUMAJIBLHOU CTPYKTYpPBI



Monayasb 4. [IpoMbllITIEHHBIE XUMHUYECKHE MPOU3BOICTBA.

XHUMHUYECKUE TMPOU3BOJACTBA PACCMATPUBAIOTCS MPEIMETHO KaK peaau3alus H3yYEHHBIX
TEOPETUUYECKUX OCHOB XMMHUKO-TEXHOJOorndeckux npoueccoB 1 XTC, KoHIENIMI TOCTPOECHUS
BbIcOKOdGhekTuBHOH XTC. OCHOBHOM akIEHT JeiaeTcs Ha (PU3HKO-XMMHYECKHE OCHOBBI
KOHIICTIIIMM TOCTPOCHUS TEXHOJOTMYECKOW CXEMbl MPOU3BOACTBA M €ro IOJCHCTEM.
[IpouzBoacTBo cepHoil kucnoTsl. [IponsBoacTBo ammuaka. [Ipon3BoaCTBO a30THOW KUCIOTHI.
IIpousBoacTBO CTUpPOIIA.

Moayasb 5. CoBpeMeHHbIE TEHICHLIIUN B Pa3BUTUU XUMUYECKON TEXHOJIOTUH.

Tekymiee COCTOSIHUE XHMHUUYECKOW MPOMBIIUICHHOCTH B MHUPE W TEHJACHIIMH €€ Pa3BUTHUA.
[lepcnekThBHBIE ~ MCTOYHUKHM  ChIpbg M 3Hepruu.  Kinacrepuzanuss — XMMHUYECKOM
npoMeIieHHocTH. CoBMEIeHHbBIE Tporiecchl. [ MOKue u mepecTpanBaeMble TEXHOJIOTHICCKIE
cxeMmbl. HoOBbIE XMMHMKO-TEXHOJOTHYECKHE TIPOIECChl M CHOCOOBI MOMyYeHUs MPOTYKTOB.
Hanorexnouorusi.

4.00beM yueOHOM THUCUMILTHHBI:

o B 3aueTHBIX B akanem.

Bunasr yue6HOI paboTh
SIMHMIIAX qacax
O0mas TpyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 7 252
KonTaktHas padora (KP): 2,22 80
Jlexmu (Jlek) 0,89 32
[Tpaktuyeckue 3anstus (I13) 0,89 32
JlaGopaTtopHsbie 3ansatus (J1ab) 0,44 16
CamocrositesbHasi padora (CP): 3,78 136
JK3aMeH

Bujx koHTpoOJIsi: 3a4eT / IK3aMeH 1 (36)

. B 3aueTHBIX B actponom.
Bugpsl yaeOHOM paboThI

eIMHUIIAX Jacax
O0mas TpyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 7 189
KonTaktHas padora (KP): 2,22 60
Jlexmm (Jlek) 0,89 24
[Tpaktnyeckue 3anstus (I13) 0,89 24
JlaboparopHsbie 3ausTus (J1a0) 0,44 12
CamocrositesabHas padora (CP): 3,78 102
JIK3aMeH
Buj koHTpoOJIsA: 3a4eT / IK3aMeH 1 27)

AHHOTAIUA
K Y4eOHO# mporpamMMe J1CHUILTHHbI
«CucTeMbl ynpaBJieHHs XMMHKO-TeXHOI0rn4eckumu npoueccamm» (b1.5.19)

1. Heap aucHMIIMHBI — (OpMHUpPOBaHUE 0A30BBIX 3HAHUM [0 TEOPUU CHCTEM YIPABICHHS
XUMHKO-TexHoJornueckumu nporeccamu (CY XTII), ananu3zy cBoiicts X TII kak 00beKkTOB
YIPABJIEHUS U IPAKTUYECKOTO IPUMEHEHHSI TEXHUUECKUX CPECTB YIIPABIICHUS.

2. B pe3yabTare u3ydeHusl AMCHHUILIMHBI 00yYAIOLIUIICA MO MporpamMMe 0akajiaBpuara
HOJIKeH:

Obnaoams cnenyromumu obuenpodeccuonanbubiMu (OIIK) n nmpodeccuonansupivu (11K)

KOMIIETEHIUSIMMU:

— BIAJICHUEM OCHOBHBIMH METOJAMHU, CIIOCOOAMU W CPEACTBAMHU TIOJTYYEHHs, XpaHEHHUS,
nepepaboTkn  WHPOPMAIIMK, HABBIKAMH pPa0OTBI € KOMITBIOTEPOM Kak CpPEICTBOM
yrnpasienus uapopmanueii (OITK-5);

— CIIOCOOHOCTBIO U TOTOBHOCTBIO OCYHIECTBIIATH TEXHOJIOTMUECKH MPOLIECC B COOTBETCTBUHU C
pErIaMEeHTOM U HCMOJIb30BaTh TEXHUUYECKHE CpEJICTBA ISl M3MEPEHHs OCHOBHBIX
napamMeTpoB TEXHOJIOTMYECKOTO TpoLecca, CBOMCTB chIpbst U npoaykiuu (ITK-1);



— CIIOCOOHOCTHIO BBISBIISATH U YCTPAHITH OTKIIOHEHHSI OT PEKUMOB paOOTHI TEXHOJIOTUYECKOTO
000pyI0BaHUs M ITApaMETPOB TeXHOIornyeckoro mpouecca (ITK-11).

3name:

— OCHOBHBIE TIOHSTHS TEOPUU YIPABJICHHS; CTATUYCCKHUE W JUHAMUYCCKUE XapPaKTEPUCTHUKU
00BEKTOB yrpaBieHus; OCHOBHBIC BUABI CAY U 3aKOHBI PETyJIUPOBAHHS;

— tunoBeie CAY B XHMMHUYECKOW MPOMBIIIJICHHOCTH; METOJBI M CPEJACTBA HU3MEPEHUS
OCHOBHBIX TEXHOJIOTUYECKHUX MapaMeTpoB; ycToiunBocth CAY;

— OCHOBHBIE TMOHATHS O HeMUMHEHMHBIX CAY, pelleHBIX CHUCTEMax, JOTMYECKUX alrOpPUTMax
YIpaBJICHUS, aIANTHBHBIX U ONTUMAIBHBIX CUCTEMAX YIIPaBICHHUS.

Ymemn:

— ONpeAeNATh OCHOBHBIE CTAaTHYECKUE W JMHAMHYECKHE XapaKTePUCTUKH OOBEKTOB
YIpaBJICHUS;

— BBIOWpATh PANHMOHAIBHYIO CHUCTEMY PETYIHPOBAHHS TEXHOJOTUYECKOTO IPOIIECCa;
OLICHUBATh YCTOWUNUBOCTh CAY

— BBIOMpaATh KOHKPETHBIE TUIIBI PUOOPOB 11 quarHocTuku X TT1.

Brnaoemy:

— METOJlaMH TEOPUH AaBTOMATHYECKOTO PEryJIUpPOBAaHMs, OpraHU3alluud M pacuéra CHUCTEM
ONTUMAJILHOTO YIIPABIIEHUS MPOIIECCAMU XUMUYECKOU TEXHOJIOTHH TOHKOTO OPraHU4eCKOIro
CHHTE3a.

3. Kparkoe conep:kanue TMCHHNIHHbI

Mopnyas 1. Ocnoéuvie nouamusi ynpaeieHus XUMUKO-MEXHOJI02UYeCKUMU NPOYeccamu.
3HaueHUuEe AaBTOMATUYECKOrO YIPABICHUS JJS Pa3BUTUS XUMHUYECKOM IPOMBILIUIEHHOCTH.
OCOOEHHOCTH ~ yNpaBJIEHUS XMMHUYECKMM IPEIIPUATHEM M  XHUMHKO-TEXHOJOTHYECKUM
nporeccoM. TeXHUKO-5KOHOMHUYECKHH APQPEKT BHEIPEHUS aBTOMATH3MPOBAHHBIX CHCTEM
ynpasieHus. Posip cucrem ynpaeieHus B oOecrnedeHHH O€30IacCHOCTH XHMHYECKOTO
IIPOM3BOJICTBA M OXpaHbl OKpyxkawolield cpeapl. OCHOBHbIE TEPMUHBI U OINpPEACICHUS.
Wepapxust ynpasneHus. OCHOBHbIe MpHHUUIBI yhpaBieHus. Kiaccudukamus cucrem
ynpasneHuss @ynkunoHanbHas ctpykrypa CAY. [lokazarenu kauecTBa yrnpaBieHUs.

Moayasb 2. OcHogbl meopuu agmomamuiecko2o YnpasieHus.

Marematnueckue mozenn CAY. [lunammuueckue xapakrepuctukun CAY. Hcnonb3oBaHue
onepanoHHoro ucuuciaeHus st ananu3a CAY. Tunossie TuHaMHYeCKUE 3BeHbsI. BpeMeHHbIe
U YaCTOTHBIC XapaKTEPUCTHKH. OKBHBAJICHTHbIE NPeoOpa3oBaHUS CTPYKTYPHBIX CXEM.
VYcroluuBocth nnHeHHBIX CAY ¢ obpartHoil cBs3bro. Kinaccuduxanus 1 OCHOBHbIE CBOWCTBA
O00BEKTOB yIpaBiieHUs. MeTobl OINpesieNeHus] CBOWCTB OOBEKTOB YyrpaBiieHHs. OCHOBHBIE
3aKOHBl pEryjaupoBaHus. PerynsTopsl Ha OCHOBE MCKYCCTBEHHBIX HEHPOHHBIX CETEH.
[MudpoBele M poOacTHblE CHCTEMbl YyIOpaBieHUs. BbplOOp 3akoHa peryaupoBaHHMS U
ONpeIETICHUE ONITUMAIIBHBIX apaMETPOB HACTPOMKHU IIPOMBIIUICHHBIX PEryJIsTOPOB.

Moayas 3. HsmepeHnue mexnonio2uiecKux napamempos XUMUKo-mexHo102U4ecKo20 npoyecca.
lNocynapcTBeHHast cucTeMa MPOMBIIUICHHBIX MPUOOPOB U CpeACTB aBToMaTu3anuu. OCHOBHBIE
TEPMUHBI WM ONpeAeNieHus MeTposiorud. Metoasl usMepeHuid. CpeacTBa M3MEpUTEIBHOMN
TeXHUKH M UX CTaTHYECKHE M JUHaAMudeckue cBoircTBa. [lorpemnoctu namepennii. CriocoObl
nepenayn mHGopManuu Ha paccrosHue. OpraHusanus AUCTAHIIMOHHON auarHoctuku XTI
MN3MepeHre OCHOBHBIX TEXHOJIOTMYECKMX IMAapaMETpPOB: JIaBJICHUS, TEMIIEPATYpPhl, pacxoaa u
KOJIMYECTBA, YPOBHS JKUIKOCTH W CBHIMYyYHMX MATEpUANOB, COCTaBa W (PUIUKO-XHUMHUECKUX
CBOMCTB BEILIECTB.

Monyabs 4. OcHosbl npoexmuposanusi aMOMAMUYECKUX Ccucmem YNpasieHus XUMUKo-
MEXHOI02UYECKUMU NPOYECCAMU.

OcobGennoctu ympasienuss XTII. PerynupoBanne OCHOBHBIX TE€XHOJIOTHUECKUX MapaMETPOB:
pacxojia, maBieHUs, TeMmrepaTypbl, ypoBHsA, PH. Texuuueckue cpeactBa CAY. OcHoBHBbIE
Pa3HOBUIHOCTH YIPABIISIOIIUX YCTPOUCTB. THUIIBI, XapaKTEPUCTUKHU U PACUET UCIIOTHUTEIIBHBIX
MEXaHW3MOB U  perynupyromux opraHoB. OdopmieHrne TPOEKTHOrO 3aJaHus Ha
ABTOMATH3AIMIO TEXHOJIOTUYECKOTO Tpolecca. BplOOp TOuYeKk W3MepeHus, KOHTPOJI,
YOpaBISEMBIX IApaMETPOB U  YNPABISAOIIMX Bo3aedcTBUA. CTaHmapTel W YCIOBHBIE



o0o3HavYeHHs sl TexHonorudeckux cxem. OcHoBHble cBeaeHus 00 ACY TII B xumudeckoit
npoMbinuieHHOCTH. [Ipumepsr ACY TII B xumMuueckoil mpoMBIIIEHHOCTH. OCHOBHBIE BBIBOIbI
o kypcy. CoBpemennbie TeHaeHuu B pazsutuu CY XTII.

4, O0béM yueOHOH THCHMIINHBI:

o B 3adeTHBIX B akagem. yacax
Bunast yueOHoii paboThI
SIMHUIIAX
O0mas TpyA0eMKOCTh JMCIHUIIJIHHbI 5 180
10 y4eO0HOMY ILIAHY
KonraktHas pa6ora (KP): 1,33 48
Jlexiuu (JIek) 0,89 32
ITpaktuueckue 3ausatus (I113) 0 0
JlabopaTtopusie 3ansatus (J13) 0,44 16
CamocrositeabHas padora (CP): 2,67 96
CaMOCTOSITeTIbHOE U3YUYECHHUE PA3JICJIOB TUCIIUIIIIUHBI 2,67 96
JK3aMeH
Bu MTOroBOro KOHTpOJIs: 3a4eT / IK3aMeH 1 (36)
N B 3auerHbIx B actponom.
Bunsr yue6HOI paboTh
SIMHULIAX qacax
O0mas TpPyA0eMKOCTb JMCIHIIIHHBI 5 135
10 y4eOHOMY ILIAHY
KonraktHas pa6ora (KP): 1,33 36
Jlexmn (Jlek) 0,89 24
[Tpaktnyeckue 3ansatus (I13) 0 0
Jlaboparopusie 3ansatus (JI3) 0,44 12
CamocrositesbHas padora (CP): 2,67 72
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI 2,67 72
By MTOroBOro KOHTpoJIsA: 3a4eT / IK3aMeH 1 Jk3ameH (27)

4.4.2 IucuMnIMHbI BAPUATUBHOM YacTH (00s13aTe/IbHbIE JUCHUILIIMHBI)

AHHOTaIUA
K Y4eOHO# nmporpamMMe J¥CUUIIIHHbI
«OCHOBBI 3)KOHOMHUKH H YNIPaBJIeHUs] IPOU3BOICTBOM B TEXHOJIOTHH
Heopranumveckux BemectTs» (b1.B.01)

1. Heap auCHMNJMHBI — TOJYYeHHE CHCTEMbl 3HaHUH 00 HSKOHOMHYECKUX
3aKOHOMEPHOCTAX  (PYHKIIMOHUPOBAHHUS NPOMBIIIICHHOTO TPOM3BOJICTBA B  CHCTEME
HAIlMOHAJILHOW HSKOHOMHKH, OOyueHHEe SKOHOMHUYECKOMY MBIIUICHHI0 U HCIIOJIb30BAaHHIO
MOJTYYCHHBIX 3HAHHUH B IPAKTUIECKOH EATETHHOCTH.

2. B pe3yabrare M3ydyeHUsl [MCHUILUIMHBI oOydawumiics 10 mporpamme
0akajiaBpuAaTa J0JIKEeH

Obnaoams  crnenyromumu  o0mekynsTypubiMa  (OK) u  mpodeccuonansabiMu  (I1K)
KOMIICTEHIHSIMH

- CHOCOOHOCTh HCIOJIb30BaTh 3HAHMS OCHOB HKOHOMHKH B Pa3IUYHBIX cdepax
xusHenestenpHoctd (OK-3);

- CIOCOOHOCTh aHAITU3UPOBATH TEXHUYECKYIO JTOKYMEHTAIIHIO, nooupaThb
000pyI0BaHUE, TOTOBHUTH 3asBKU Ha MPHOOpeTeHrne 1 peMoHT obopynoBanus (ITK-9).

3namu:

—  OCHOBBI SKOHOMHKH B Pa3IMUHBIX c(hepax KU3HEACATEILHOCTH;

—  HOpMaTHBHBIE IPABOBEIE aKThI, PETJIAMEHTHUPYIOIIHE IS TEITHHOCTD MPEIIPHUSTHS,

—  METOJbI pa3pabOTKH ONEPATHBHBIX U MPOU3BOJCTBEHHBIX IIJIAHOB,;



—  METOJBI U CTIOCOOBI OIUIATHI TPY/IA.
Ymemy:
—  COCTaBJIATH 3asABKH Ha 000PYIOBaHUE,
—  COCTaBJISITh OTYETHI M0 BHIIOJHEHUIO TEXHUUECKUX 3a]IaHUM;
—  COCTaBJISITh TEXHUYECKYIO IOKYMEHTALUIO;
—  OpraHu30BaTh pabOTy KOJUIEKTHBA B YCIOBUSIX JCHCTBYIOIIETO MPOU3BO/ICTBA;
— TOTOBUTHh HWCXOAHBIC JaHHBIE UIsI BBHIOOPa M OOOCHOBaHHMS HAyYHO-TEXHHUUECKUX U
OpPraHMU3alMOHHBIX PELIEHUI Ha OCHOBE IKOHOMUYECKOTO aHAJIN3a;
— pa3pabaTbiBaTh  ONEpaTUBHbIE IUIaHBl  pabOT  MEPBUYHBIX  MPOM3BOACTBEHHBIX
MIOAPA3ACIICHUMN.
Braoemy:
— METOJaMH U HMHCTPYMEHTaMM [POBEJEHUS OSKOHOMHYECKOI'O aHajlau3a 3arpar M
PE3yJIbTaTOB JIEATEIbHOCTH IPOU3BOACTBEHHBIX [10/Ipa3/IeIICHUI;
— HHCTPYMEHTaMHU IUIAHUPOBAHMS M  BBIIOJHEHUS MEPONPUATUNH 10 TPOU3BOACTBY
IPOJYKLHH,
—  OCHOBaMH 5KOHOMHYECKHX 3HAHHUHU B Pa3IMUHBIX c(hepax KU3HEACATEITbHOCTH.

3. Kparkoe cogepxxanue 1ucUHNIHHBI
Mopayas 1. Bseoenue. OcHosbl pblHOUHOU IKOHOMUKU
1.1 DOxoHomMMueckue NOTPEOHOCTH, Onara M pecypchl. DKOHOMHMUYECKHE CHUCTEMbI M HX
cyurHocTh. OOIECTBEHHOE MPOU3BOACTBO M SKOHOMUYECKHE OTHOIIeHUs. [Ipon3BoICTBEHHBIE
BO3MOYKHOCTH  OOIIECTBA W  OKOHOMHYECKHH  BBIOOp. KpuBas mNpOM3BOJACTBEHHBIX
BO3MOXXHOCTEH. 3akoH yObIBalOIIEed TMpPEeNbHON MOJIE3HOCTUM. THUNBI M MOJAETH
SKOHOMMYECKUX CHCTEM. DJIEMEHT SKOHOMHUYECKOH cucTeMbl. TpaJnlinOHHAsT S3KOHOMHYECKAs
cucrema. CoOCTBEHHOCTh: ()OPMBI U ITYTU UX NMPEOOPA30OBAHHUS.
1.2 PeiHOuYHBIA MexaHW3M crpoca u npeiokeHus. CoOBepIIeHHAas W HECOBEpIICHHAsS
KOHKYpeHUUU. ToBapHBIA (PBHIHOYHBIN) THI OOIIECTBEHHOro Mpou3BoACTBA. CyIIHOCTh H
YCIJIOBUSI BOSHUKHOBEHMS pbIHKA. BUJIbI pHIHKOB U UX cTpyKTypa. OyHKIUM pbiHKA. ToBap u
ero coicrea. Cripoc U mpeUiokKeHUE Ha pbIHKE. [IOHATHE «3JIaCTUYHOCTBY». DIaCTUYHOCTH
crpoca ¥ IpeIokKeHHs], ToueuHas u ayrosas. CoBepieHHast 1 HECOBEPIIEHHAs KOHKYPEHIIUH.
Monononus. Makcumu3zanust npruObIIH MOHONOIUCTOM. OJIMTONoHs.
1.3 TloHsTHe HalMOHATHLHOW HSKOHOMHUKH, OCHOBHBIE MAaKPOIKOHOMUYECKHE TOKA3aTeIIH.
[ToHATHS COBOKYIHOTO CHpPOCAa U COBOKYIHOTO MpPEUIOKEHUS, (AaKTOphI, BIMSIONME HA HMX
m3meHeHus. [loTpebnenuss u coepexenHus. DKOHOMHUECKHH Kpyroodopot. IIpousBoactso,
oOMeH u pacnpezaenenue. [lotpednenue, coepexxeHre, MHBECTUIIMM TOBAPOB U YCIIYT.
1.4 ®unaHcoBas cucteMa U (UHAHCOBas MOJUTHKA oOIiecTBa. ['ocynapcTBEHHBIN OOKET U
rocynapcTBeHHbIN foar. Hamoru n Hanorosas cuctema.
Mopnyasb 2. Oxonomuueckue 0CHO8bl YNpasieHus npousso0CcmeoMm
2.1 TIlpeanpusitue Kak CYOBEKT pPBIHOYHOTO XO34HCTBAa. OKOHOMHYECKHE 3aKOHBI U
OCOOCHHOCTH WX TMpOSBIEHUS Ha NOpeanpuarud. Poip crenuanucra  XUMHUYECKOH
npoMsblieHHocTy. Ilpeanpustue B cucreMe phIHOYHOM SKOHOMMKM. [Ipeampustune — kak
CyOBeKT © OOBEKT MPEANPUHUMATEIIBCKON JeATeTbHOCTH. 3aKOHOJAaTeNlbHas 0a3a
MIPEANPUHUMATENBCKON AesaTenbHOCTH. HOpMaTuBHO-TIpaBOBBIE AaKThl, pErIaMEHTHPYIOIIHNE
JeSTeNbHOCTh MpeanpusaTus. OpraHu3allMOHHO-TIPaBOBbIE (OPMBI  IPEITPUHUMATEIHCKOM
NesITeIbHOCTH U KpUTepUn X BbiOOpa. @opmbl COOCTBEHHOCTH. BHENIHS U BHYTPEHHSS cpefia
MIPEeANPUSATHS.
2.2 MatepuanbHo-TeXHUYecKass 6a3a mpou3BojacTBa. ChpbeBas M TOIUTUBHO-IHEPreTHUECKas
0a3za XUMHYECKMX Npou3BOACTB. IIpom3BojcTBEeHHass mporpaMma U NPOU3BOACTBEHHAS
MOIIHOCTh MpeanpusaTusa. KauecTBo 1 KOHKYpEHTOCTIOCOOHOCTh MPOIYKIIMU. DKOHOMUYECKOE
o0ocHOBaHHE BBIOOpa Chipbsd U TomMBa. PecypcocOepexenue. AbTepHATUBHbIE HCTOUHUK
CBIpbs ¥ 2Hepruu. OpraHu3anus CKIaJICKOro X03sIHCTBa.
2.3 MarepuaibHO-TeXHHYECKHE pecypchl mnpeanpustus. OCHOBHbIE NPOU3BOACTBEHHbIE
(GOHIBI XMMMYECKMX MPEANpPUATHI: MOHATHE, Kiaccupukaius U cTpykrypa. Ilonstue wu
CTPYKTypa OCHOBHBIX cpeAcTB. OIEHKa OCHOBHBIX CpPEACTB. METOJbl OLIEHKHM OCHOBHBIX



¢onmoB. Ilokasarenn WHCHOIB30BaHUS OCHOBHBIX IPOU3BOACTBEHHBIX (hoHMOB. M3HOC H
amMopTu3auus OCHOBHBIX (oHmOB. OneHka >(PQGEKTUBHOCTH HCIOIb30BaHUS OCHOBHBIX
MIPOU3BOICTBEHHBIX (POHIOB. BocmponsBoacTBO OCHOBHBIX cpencTB. OOOpOTHBIE cpencTBa
NPENNPUATHS: IOHATHE, COCTAaB U CTPYKTYypa. McrouHuku popMUpoBaHUsS 0OOPOTHBIX CPEACTB.
ObopaunBaeMocTh  OOOPOTHBIX CPEACTB. MaTepualbHble 3amackl Ha  MPEINPUATHH.
Omnpenenenue NoTpeOGHOCTH B 00OPOTHBIX CPEICTBAX.
2.4 Tpynossle pecypcel npennpustus. Ilepconan npennpusitus u ero cTpykrypa. OCHOBBI
OpraHu3aly TpyAa Ha npeanpusTHi. D) HEeKTUBHOCTD HCIIOIB30BAHNUS IEPCOHANA U Paboyero
BpeMmeHu. IIpousBoauTensHOCTh Tpyaa M omviata Tpyaa. OpraHusanus 3apabOTHOH IUIaThl Ha
npeanpustid. CocraB M CTPYKTypa IPOMBIIUIEHHO-IIPOM3BOJCTBEHHOIO IEPCOHANIA.
IIpon3BOANTENBHOCTD TPY/la: MOHATHE, I0KA3aTENIN U METOABI U3MepeHus. MHauBuyansHas u
o0IlleCTBEHHAss  MPOU3BOAMTENBHOCTh  Tpylda. PesepBbl U (pakToppl  MOBBILICHUS
IIPOU3BOUTENIBHOCTH TpyAa. POpPMBI, CUCTEMBI U pa3Mep OILIATHI TPyAa Ha IPEIIPUSITHH.
Monyab 3. TexHUuK0-3KOHOMUYEeCKULl AHAIU3 UHICEHEPHBIX PeuleHUL
3.1 Jloxompl M pacxolpl Ha IPOU3BOJACTBO, U PpEANM3ALUI0 IMPOLYKIUH IPEIIPUSITHS.
W3nepkku TPOU3BOACTBA TMPOAYKIHUU (CEOECTOMMOCTh), TPUOBLIb, PEHTAOCIBLHOCTh H
neHooOpa3oBanue. IloHsATHe 3arpaTbl Ha MNPOU3BOACTBO M pPEATM3ALUI0 HPOAYKLHH
(cebectoumocTb). Buasl u 3HaueHue knaccuduxanuu 3arpar. CTpykTypa 3arpaT Ha
IIPOM3BOJICTBO U peanu3aluio npoaykuuu. Oco6eHHOCTH pacyera 3aTpaT Ha MPOU3BOJCTBO U
peanu3anuio NpoayKIUN B KOMIIEKCHBIX MPOU3BOAcTBaX. OCHOBHBIE IIyTH CHUXKEHHUS 3aTpaT
Ha IMpoU3BOACTBO mponykuuu. Jloxoasl npeanpustus. Ilonstue npubein u  jpoxoxa
NpEeaNpusATHs, METOJbl HUX pacuera. PeHTabenbHOCTb, €€ BHUIBI W MeToAbl pacyera. Ilytu
MOBBILIEHUS NPUOBLIN U PEHTA0EIbHOCTH Ha IPEIITPUITHSIX.
3.2 llenooOpa3oBaHue W IICHOBas MOJUTHKA. lleHa Ha TNPOAYKIHMIO ¥ TMPHHIUIIBI
neHooOpa3oBanus. Buapl ied. CTpyKTypa LieHbl, CUCTEMA LieH. B3auMocCBs3u LieH U U3JepKeK.
IlenoBas nonutuka. Pa3paboTka 11eHOBOM cTpaTeruu.
3.3 ®DuHAHCOBO-KPEAUTHBIE OTHOLICHMS MPEINPUATHI M CHUCTEMa HaJIOro00JIOKEHUS.
[lonatue, cocrtaB u CTpyKTypa ¢uHaHCOB mnpennpuatusi. CymHOCTh, (YHKIUH H 337a9d
¢unancoB npeanpustrsi. COOCTBEHHBIC U 3a€MHbIE (PMHAHCOBBIE pecypchl. bamaHc 10X010B U
pacxonoB. HamoroBas mnomurtuka. IlpuHumnel HamorooGnokenus. Hamorm u mumarexu,
YCTaHOBJICHHBIE 3aKOHOAATEIbCTBOM: BUJbI, CTaBKHU, OOBEKTHI HAJIOrOOOJOKEHUS U CPOKH
yIIJIaThl HAora B OI0JIKET.

4. O0beM y4eOHOIl TMCHHUIJIUHBI:

. B B akanem.
Bunst paboueii paboTsl 3a4ETHBIX
Jacax
eIMHUIIAX
O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4e0HOMY IUIaHY 4 144
KonraktHas patdora (KP): 1 36
Jlexumu (Jlek) 0,5 18
[Tpaktnueckue 3ansatus (I13) 0,5 18
CamocrosiTtesbnas pa6ora (CP): 3 108
Bunel camoctosiTenbHON paboThI
Bua koHTpoJIs: DIK3aMeH 1 36
B
. B actponom.
Bunst paboueii paboTsl 3a4ETHBIX
gacax
eIMHUIIAX
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 108
Kounrakthas pa6ora (KP): 1 27
Jlexruu (JIek) 0,5 13,5
[Tpaktuueckue 3ansatus (I113) 0,5 13,5
Camocrositesannast paéora (CP): 3 81
Bunel camoctosiTenbHON paboThI
Buja koHTpOJISI: DK3aMeH 1 27




AHHOTAIUA
K Y4e0HOH nporpamMMe JUCHHUILUIHHBI
«IIpaBoBeeHHe B TEXHOJIOIHH HeopraHuveckux semecTs» (51.B.02)

1. Hesu AMCHMIUIMHBI — TIOJTYYE€HHE OCHOB IIPABOBBIX 3HAHHM, (hOopMHpOBaHUE
IIPaBOBOM KyJIbTYpbl aKTUBHOI'O, 3aKOHOIOCITYILIHOTO I'PaXkIaHHHA.
2. B pe3syabTare u3ydYeHHMs JAUCHHUILVIMHBI O0y4YalOUIMHCA IO NporpamMme

0akaJjiaBpUaTa J10JIKeH

Obaaoams cnenyromumu o0mekyabTypHbiMU (OK) KOMIeTeHIIUAMU

—  CIIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI TIPAaBOBBIX 3HAaHWH B Pa3IMYHBIX cdepax
nesrenapaoctr (OK-4);

— TOTOBHOCTBIO HM3y4aTh HAYYHO-TEXHHUYECKYI0 HWH(OPMAIIUIO, OTCUYCCTBEHHBIH W
3apyOeKHBIN OMBIT 10 TemaTuke uccienoBanus (I1K-20).

3nams.
- OCHOBBI POCCHHCKON IIPaBOBOM CHCTEMBI M POCCHUHCKOIO 3aKOHOJATEJILCTBA,
OCHOBBI OpraHu3aluu u (byHKIIMOHUPOBAHUS CyneOHBIX u MHBIX
MPaBONPUMEHUTEIBHBIX U TPABOOXPAHUTEIBHBIX OPraHOB;
— MIPaBOBbIE M HPABCTBEHHO-3TUYECKHE HOPMBI B cdepe mnpodeccruoHanbHOU
JIeSATEIbHOCTH;
- [IPaBOBBIE HOPMBI, PETYJIUPYIOIIUE OTHOIICHUE YEJIOBEKA K YEJIOBEKY,
061ueCTBy, OKpY>KaloIlen cpese;

mpaBa 1 00s13aHHOCTH TPaK/IaHUHA;

— OCHOBBI TPYJIOBOT'O 3aKOHOJ1aTEIbCTBA;
— OCHOBaMH XO35IIICTBEHHOT'O IIpaBa;
— MIPaBOBBIE ACTIEKTHI MPO(HECCHOHATTEHOM e TEIILHOCTH.

Ymemn:
- HCIOJIb30BAaTh ATUYECKUE W NPABOBbIE HOPMBI, PETYIUPYIOLIME OTHOLICHUE
YeNoBeKa K YeJIOBEKY, OOIIECTBY, OKPYKAIOIIEH cpefie, CIONIb30BaTh MpaBa U CBOOOIbI
YeJIOBEKa U TpakJaHuHA IIPH pa3padOTKe COIMATBHBIX IPOEKTOB;
- HCNOJIb30BaTh W COCTABJIATH HOPMATUMBHBIE U IMPABOBBIE JIOKYMEHTHI,
OTHOCSIIMECS K TMpo(decCHOHATBbHON NeATENbHOCTH, MPEINPUHUMATh HEOOXOIUMbIe
MEpbI K BOCCTAHOBJICHHIO HAPYIIEHHBIX IIPaB;
- pean30BBIBaThH MpaBa U CBOOOBI YETIOBEKA U IPaKJaHIHA B Pa3IMYHBIX chepax
JKA3HEEATEIbHOCTH;
- JlaBaTh HPABCTBEHHYIO OLIEHKY KOPPYNUUOHHBIM MPOSBICHUSM.

Braoemy:
MOJyYeHHBIMU TIPAaBOBBIMH 3HAHUSMU B TMPOPecCHOHANBHOH W HHBIX cdepax
JIEATEIIbHOCTH.
3.  Kparkoe conep:kanue 1TMCUUNJIUHBI:

[TousTne m npusHaku rocynapcrBa. Dopmbl rocynapctBa. DyHKIMM TOCYyIapcTBa.
[lonsiTue u npusHaku npaBa. OCHOBHBIE MPABOBbIE CUCTEMBI COBPEMEHHOCTH. [IoHsATHE U BUJIBI
HWCTOYHUKOB TpaBa. OmnpeneneHue 3aKOHA U MOA3AKOHHBIX aKTOB. JleHCTBHE HOPMATHUBHBIX
MPaBOBBIX aKTOB BO BpeMeHu. OOpaTHas cuia 3akoHa. [loHSATHE MPaBOBBIX HOPM, HUX
ctpyktypa. Cucrema mpaBa. YacTtHoe n myOinyHOE mMpaBo. MaTepraibHOE U MPOIECCyaIbHOE
npaBo. [IpaBooTHoIIEHUE: 00BEKT, CYOBEKT U COJiepKaHue MpaBooTHoIeHHH. KOpuandeckue
(bakThI.

Koncturynusi — ocHoBHoM 3akoH Poccuiickoit @enepaunu. denepaTuBHOE YCTPONUCTBO
P®. Cucrema rocymapCTBEHHBIX OpPraHOB W TMPHHIWN pazneneHusi Biacted B PD. Tlonstue
rpaxmaancTea. [lpusHaHue, coOmIOJeHME, 3alUTa PaBHBIX MpPaB JKEHIIMH U MYXYMH Kak
OCHOBHas 00513aHHOCTh TOCYapCTBa.



[TonsiTHe M mpeaAMET aAMUHUCTpATHBHOTO mpaBa. Obmas xapakrepuctuka Kogekca PO
00 aIMUHUCTPATUBHBIX TMPABOHAPYIICHUAX. AJMHHHUCTPATHBHbIE TPABOHAPYLICHHUS:
MOHATHE U NpPU3HAKKM. AJMHUHHCTPATHBHAS OTBETCTBEHHOCTb: IIOHATUE M IPUHLMIIBL.
[lonsTHe, IPU3HAKYU U BUABI AIMUHUCTPATUBHBIX HAKA3AHUII.

[TonsiTie W TOpeaMEeT YroJOBHOTO IIpaBa. YTOJIOBHAs OTBETCTBEHHOCTH: IIOHSTHE,
OCHOBaHME BO3HUKHOBeHMs. IloHsATHMe mpecTymjeHusi: mpu3Haku, cTpykTypa. Cocras
npectymienus. Coyuactue B npecTyrieHud. OOCTOSTENbCTBA, UCKIIIOYAIOIIUE MTPECTYIMHOCTh
nesHud. [lonstue, nenu u BUAbl HaKa3aHU. YTOJIOBHAsi OTBETCTBEHHOCTDH 32 COBepUIeHHE
npecTynJieHuil. YCIOBHOE OCYXICHHE, OCBOOOXIEHHE OT YIrOJOBHOW OTBETCTBEHHOCTH.
[IpenmMer M OOBEKT KPUMHUHAIUCTUKH. MeToasl W 3amaud KpUMHHATUCTHKU. [loHsTHE
KPUMHHAIHCTUYECKON — uaeHTU(ukanuu. OOBEKTbI H  BHIBl  KPUMHHAJIMCTHYECKOM
unentudukanuu. Kpumunanucruyeckas Texuuka. KpumuHanucTuueckasi TAKTHKA.

OKOJIOTUYECKOE MPaBO: MOHATHE, IPEIMET METOJ M MCTOYHUKU 3KOJOTHYECKOIO MpaBa
P®. Tlonsatue, BUABI U CTPYKTYpa 3KOJIOTMYECKUX IPABOHAPYIIEHUH, OTBETCTBEHHOCTh 3a MX
COBEpILICHHUE.

[Tonsitue nndopmanmu. OTBETCTBEHHOCTh 32 HApYIIEHHE 3aKOHOJATENbCTBA O 3alUTE
uHpopmanmu. [‘ocymapcTBeHHass TailHa: TOHSATHE, 3alUTa, IPABOBOE PETYINPOBAHHE
roCy/apCTBEHHOU, chykeOHoi u wuHON wuHpopmanuu. KonduaenuuanbHas wuHbopmanus:
MOHSTHE, BU/BI U 3alIUTA. 3alUTa IEPCOHATIBHBIX JTaHHBIX I'PaX/J1aHUHA.

[lonsiTe, mnpeagMeT © METOA TpaxAaHCKOro mnpasa. I[loHsATHE TrpakxIaHCKOTO
npaBoOTHOWICHHUA, ero cnenuduka. CTpyKTypa  TIpa)XIaHCKOTO  IPABOOTHOIICHUSI.
[IpaBoseecniocoOHOCTh CYOBEKTOB IPaskJaHCKOTO MPpaBOOTHOMIEHUS. ['paXkaaHe Kak CyOBbEKThI
rpaxaaHckoro nmpaBa. @Pusznyeckue U OPUIMYECKUE JIMIA: [IOHATHE, NPU3HAKH,
knaccudukanus. KOpuanueckue ¢axtel. [IpaBo codctBeHHOCTH. [lOHSATHE aBTOPCKOrO IMpaBa.
[lonsitue mnarentHoro mpaBa. llonsTtne wuHTeIeKTyanbHOM coOctBenHoctn (MC) wu
uckimountTensHoro  npaea.  Knaccudukaums MC. Cuctrema  mpaBoBOM — OXpaHBbI
MHTEJJIEKTYaJIbHOM COOCTBEHHOCTH, aBTOPCKUX U MMATEHTHBIX MPaB.

[TonsiTne x03sicTBEHHOr0 (IMpeANPUHUMATENBLCKOr0) mpasa. [lpeamer xo3siicTBEHHOTrO
(mpeanprUHUMATENbCKOr0) TpaBa, MPU3HAKU, METOJbl MPaBOBOro peryiaupoBaHus. Ilonsrue
XO35IICTBEHHOM U NPEATPUHUMATENBCKON AESITEIbHOCTH.

[TpaBoBO€ perynnpoBaHHE CEMEHHBIX OTHOLIEHMH. 3aKIOYeHHE U MpeKpalleHue Opaka.
[IpaBa u oOs3aHHOCTHM poauTeneil u nereil. AnuMeHTbl. DOpMBI BOCHUTAHHS JETEH,
OCTaBIIMXCsI 0€3 MONEeUeHUs POAUTEIEH.

IIpenMer u MeTox TpydOBOro IpaBa. [pynoBOM [JOroBOp: IOHATHE, CTOPOHBI,
conepxanue. Pabouee Bpems. Bpems otasixa. Tpyaossie criopsl. Jucuuruimnaa Tpya.

ITonsiTue m ucroxku kxoppynuuu. HopmaTtuBHOe omnpenenenue koppynuuu. [IpuunHel
pacnpocTtpaHeHus: koppynuuu. Haka3zyemble n HeHakazyemble GopMbl Koppynuuu. CKphIThIE
(;matenTHbIe) QopMbl Koppynuuu. DopMbl KOppyHnuuHU-npecTymniaeHus. ®opMbl KOppynuuu-
npoctynka. @opMbl MOIUTHYECKON Koppynuuu. HopmaruBHble NHpaBOBblE aKThl B cdepe
IpoTUBOACHCTBUs Koppynuuu. PDenepanbHbiii 3akoH or 25.12.2008 Ne 273-@3 «O
MPOTUBOACHCTBUN KOPPYILIHI.

3. O0beM yuyeOHOii TMCHUNJIMHBI:

Bunet yueGHoi paboTh B 3auernsix | B akanem.
eIMHUIIAX yacax
O0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MUIAHY 3,0 108
AyIUTOPHBIE 3aAHSITHSI: 0,9 32
Jlexumnu (JIek) 0,45 16
[Tpaktryeckue 3ansatus (I13) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auyer




Bupl yue6HO# paboThI B 3auetnpIx B actpon
eIMHULIAX Jacax
OO01masi TpyA0eMKOCTh JMCUMILIMHBI 110 Y4eOHOMY IJIAHY 3,0 81
AyaUTOpPHBIE 3aHATHS: 0,9 24
Jlextuu (JIek) 0,45 12
[Tpaktuyeckue 3ansatus (I13) 0,45 12
CamocrositeabHas padora (CP): 2,1 57
Bua koHTpOJIsA: 3a4eT / IK3aMeH 3a4yer

AHHOTAIIUA
K Y4e0OHOM nporpamMMe JUCHHUILIHHBI
«Teopusi BeposITHOCTENH M MATEMATHYECKAS CTATUCTUKA B TEXHOJIOTUH
Heopranumveckux Bemecrs» (51.B.03)

1. Heap aucuumIuHbl — (GOPMHUPOBAHHWE Y CTYIACHTOB CHCTEMbI OCHOBHBIX ITOHSTHH,
UCIONB3YEMBIX ISl TOCTPOCHHUS BaKHEHIIMX MAaTeMaTUYeCKUX MoJele, U yMEeHHs
UCIIOJIb30BaTh MAaTEMATHUUYECKUE METOIBI JJIsI OTICAHUS PA3JIMYHBIX ITPOIECCOB.

2. B pesyabraTre wM3ydYeHHsl MCHUIIMHBI O0y4awuuiics N0 mNporpaMmme
0akajaBpHUaTa q0JI’KeH:

Obaaoams crnenyromumu npodeccuonanbabiMu (I1K) kommereHmsamu:

— CIIOCOOHOCTBHIO TUIAHUPOBATh W IMPOBOJIUTH (DU3MUECKHE U XUMHUYECCKHE JKCICPUMEHTHI,

MIPOBOAUTH 00paOOTKY MX pPE3ylbTaTOB M OIEHUBATH MOTPEUIHOCTH, BBIABUTATH T'HIIOTE3bI U

YCTaHABIIMBATh TPAHUIBI UX MPUMEHEHUS, TPUMEHSATh METOABl MAaTEeMAaTUYCCKOTO aHaIHW3a H

MOJICTTHPOBAHHSI, TEOPETHYECKOTO U IKCIIEpUMeHTaIbHOTo nccaenoBanus (ITK-16).

3nams:

— OCHOBBI TEOPHH BEPOSITHOCTEH U MaTEMaTHUYECKON CTAaTUCTHKHU;

— MaTeMaTHYeCKHe TEOpUM M METOMbI, JIeXKAIlhe B OCHOBE MOCTPOCHUS MaTeMaTHYECKHX

MOJICNEH;

— OCHOBBI IIPUMEHEHUSI MAaTEMATUYECKUX MOJICIICH U METOJIOB.

Ymems:

— BBIOMpATh MAaTEMAaTUYECKUE METObI, IPUTOTHBIC IS PEeIICHUS] KOHKPETHOH 3a/1a4u;

— HCIIOJIB30BaTh MATEMATUYECKUE IMOHSATHS, METOABl M MOJCIH JIJISi OMHMCAHUS PA3IUIHBIX

MIPOLIECCOB;

— BBISIBJIATh MAaTEMATHUECKHUE 3aKOHOMEPHOCTH, JISKAIIHE B OCHOBE KOHKPETHBIX TIPOIECCOB;

— HCIIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTUYECKONH 00pabOTKHU JaHHBIX;

— MPUMEHSITh MaTeMaTUUYECKUE 3HAHHS Ha MEXKIUCIUTIIMHAPHOM YPOBHE.

Braoemy:

— OCHOBaMH (YHIAMEHTAIBHBIX MAaTEMaTHYCCKHX TEOPUH W HaBBIKAMHU HCITOJIb30BAHUS

MaTeMaTHYECKOTO anmapara;

— METOJIaMHU CTaTHUCTUYECKON 00paboTKH HH(OPMALIUH.

3. Kpatkoe conepkaHue IMCUUNJIUHDBI:
1. Teopus eeposmnocmei. Cnyuatinbie 8eIUYUHbL U UX 3AKOHbI PACNPeOeeHUs.
[Ipeamer Teopun BepositHOcTed. CiydaiiHple cOOBITHS. [IPOTHBOMOJIOKHBIE COOBITHS.
HezaBucumble coObiTusi. OTHocuTenbHass uyactoTa. Kitaccmueckoe W reoMeTpudeckoe
OIpeJieIeHUEe BEPOSTHOCTH. ODJIEMEHTapHas Teopusi BeposTHOCTEH. MeTo/bl BBIYHCICHHS
BeposITHOCTEeH. [IpocTpaHCTBO dJeMEHTapHBIX coObITHid. Kitaccmueckoe —ompeneneHue
BEpPOSATHOCTH. AunreOpa  cOObITHI: TEOpeMbl O  BEpPOATHOCTH CYMMBI  COOBITHH,




MIPOTHBOIOJIOXKHBIX COOBITHIA, CyMMa BEPOSTHOCTEHl HECOBMECTHBIX COOBITHH, 00pa3yrOIMIUX
MIOJIHYI0  TpymHIy. AKCHOMAaTH4eCKOe OIpeAeseHue  BepossTHOCTU.  CTaTHUCTUYECKOE
ONpeIeJICHUE BEPOSTHOCTH. Y CIOBHASI BEPOSTHOCTb. T€0peMbl O BEPOSATHOCTH IMPOU3BEICHUS
3aBUCHMBIX M HE3aBUCHMBIX coObITHi. IlonHas BeposTHOCTh. IlOBTOpHBIE HCHBITAHUS.
®opmyna bepnymnu. JlokaneHass W uHTErpajibHas TeopeMbl MyaBpa-Jlamnaca. ®opmyna
ITyaccona.

[Tonstue cnyuyailHOW BeNUYMHBL. J[MCKpETHBIE U HENPEPBIBHBIC CIIyYalHbIE BEJIWYUHBL. 3aKOH
pacnpesenenus ciydailHoW BenuuuHbl. DyHKIMS pacmpeleieHus, ee CBOMCTBA, rpaduk.
[InoTHOCTH pacnpenesneHns HENpepbIBHONW Clay4aliHON BEIMYMHBI (IIJIOTHOCTH BEPOSITHOCTH).
@opMyna Il BEPOSTHOCTH IIONAJAHUS HENPEPBIBHOW CIIy4allHOM BEIWYUHBI B JIaHHBIN
MHTEPBaJl, BHIPAKEHHBIM Yepe3 INIOTHOCTh BEPOATHOCTU, T€OMETPUUYECKUN CMBICI (HOPMYIIBL.
bunomuanbHOe pacrpeneneHue, pacrpeaeneHue IlyaccoHa, paBHOMEpHOE paclipelieIeHUeE,
HOPMaJIbHOE paclpeiesieHue, YKCIIOHEHIMAIbHOE paclpeielICHHE.

2.MaremaTn4ecKkas CTATUCTHKA.

[Ipeamer maremaruueckod cTtaTUCTUKU. OCHOBHBIE 3aa4l MaTEMAaTHYECKOM CTAaTUCTUKHU.
Bri6opounsiii metoa. Ctatuctuyeckoe onvcanue. Beibopku. ['uctorpaMma v mojauroH 4acror.
Cratuctuueckas (amnupudeckas) pyHkuus pacnpeseseHus. BeiOopouHble XapaKTEpUCTUKU U
ux pacrpenencHus. CocrostenbHble, YP(EKTHBHBIE CMEIICHHBIE W HECMEIICHHBIC OICHKH
napameTpoB. (CTaTUCTUYECKOE CpeaHee, CTaTUCTUYECKas JUCHEpPCUsl U CTaTHCTHYECKOE
CpelHee KBaJpaTMYHOE KaK TOYEHHBIE OLIEHKM HEM3BECTHBIX: MATEMaTHYECKOI'O OXHUIAHUS,
JUCIIEPCUHU, CPEJHEro KBaJpPAaTUYHOTO OTKJIOHEHHUs. JloBepuUTeNlbHbIE HMHTEpBAJIBI U
WHTEpBAJIbHbIE OLICHKH. J[oBepUTEeNIbHBIE OIEHKM HEM3BECTHOW BEPOSTHOCTU IO OOJIBIINM
BbIOOpKaM. JloBepuTeNbHAsT OICHKa MAaTeMaTHYeCKOro OXHIAHHWS TIPU  HEU3BECTHOM
nucniepcud. JloBepuTenbHas OLEHKA CPEOHEro KBAAPATUYHOIO OTKIOHEHHsS. TouHbIe
BEIOOpOUHBIE pacnpenenenus: CteiogeHTa (t- pacnpenencame), Pumepa-Cuenexopa (F-
pacnpenenenue), Ilupcona (Xz-pacnpeneﬂeHHe). [IpoBepka CTAaTUCTUYECKUX THUIIOTE3.
MareMaTtuueckre METOJbl MPOBEPKU CTATUCTUYECKUX THUIOTE3. JEMEHThl TEOPHH
KOPPEJSILHH.

4. O0beM yueOHOM IMCUUIIHHBI:
Bunpr yue6HOM paboThl B 3aueTHBIX
B akanem. gacax
eIMHUIIAX
OO0mas TPy10eMKOCTh JUCHUILUINHBI 110 y4e0HOMY TIAHY 3,0 108
AyIUTOPHBIE 3aHSITHSI: 1,33 48
Ulexmum (JIek) 0,44 16
[Tpaktuyeckue 3ansatus (I13) 0,88 32
CamocroniTesnnasi padora (CP): 1,67 60
3auer ¢
Bupa xkonTposs: 3auer/3K3aMeH - .
OIIEHKO¥i
Bunpr yue6HOM paboThl B 3aueTHBIX
B actpon. gacax
eIMHUIIAX
O01asi TPY10eMKOCTh AUCHUIINHBI 10 Y4eOHOMY IJIAHY 3,0 81
AyIUTOPHBIE 3aAHITHSI: 1,33 36
Jlexumu (Jlek) 0,44 12
[Mpaktuyeckue 3ansatust (I13) 0,88 24
CamocrositesbHas padora (CP): 1,67 45
3ayer ¢
Bua xoHTpoas: 3aueTr/IK3aMeH - .
OIIEHKOii

AHHOTALUA
padoueii mporpaMMbl JUCHUILIHHBI
«JladopaTopHbie pa6oThl Mo opranuveckoii xumum» (51.B.04)



1. Heap aMCHMNIMHBI — TMpUOOpETeHHE OOYYaIOUIMMUCS OCHOBHBIX HAaBBIKOB CHHTE3a
OpPraHMYECKUX BEILIECTB.
2. B pe3yabTaTe M3y4YeHUs TMCUHMILUIMHBI 00y4aloOUIMiics MO MporpaMMe 0akajaBpuarta
HOJIKeH:
Obnadams cnenyronumu npodeccuonanbabiMu (I1K) komneTenusaMu:
— CHOCOOHOCTBIO IUIAHUPOBATh M TPOBOAHUTH (DPU3MYECKHE M XUMHUYECKHE 3KCIIEPUMEHTHI,
MIPOBOAUTH O0pabOTKY WX pPE3yJIbTaTOB U OICHUBATh IMOTPELIHOCTH, BBIIBUIaTh T'MIIOTE3bI
yCTaHaBJIMBAaTh T'PaHUIIbl UX IPUMEHEHUs, IPUMEHATh METOAbl MaTEMATUYECKOrO0 aHalIMu3a U
MOJICTTUPOBAHHSI, TEOPETUIECKOTO U IKCIIepUMEHTabHOro uccienoBanus (ITK-16)
— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMSI CBOMCTB XHMHUYECKUX DJJIEMEHTOB, COEAMHEHHUH H
MaTepUaJIOB Ha UX OCHOBE JJIs pelIeHus 3a1a4 npodeccuonanbhoi aestenpHoctu (ITK-18)
— TOTOBHOCTBIO M3y4aTh HAyYHO-TEXHUYECKYIO HH(POPMAINIO, OTEUYECTBEHHBIN U 3apy0eKHbIH
OmbIT 10 TeMatuke ucciaenoBanus (ITK-20).
3nams:
— TEXHHKY 0€30MacHOCTH B TaOOPaTOPUH OPraHUYECKONH XUMUU;
— TPUHIUIBI 0€30acHOr0 00PALICHUS C OPTAaHHYECKUMH COCTUHEHUSIMHU;
— METOMBI M BUIBI XpOMaTOrpaduu I OTPEICICHUS COCTaBa PEaKIIMOHHON CMECH;
— TEOPETHUYECKHE OCHOBBI CIIOCOOOB BBIJCIICHHUS, OUUCTKH M UACHTU(DUKAIIMM OPTaHUYECKUX
BELIECTB;
— DKCIIEPUMEHTANIbHbIE METOJbl MPOBEICHHUS OPraHUYECKHX pPEaKIHi, MPOTEKAIOUUX IO
pa3IMYHbIM MEXaHU3MaM;
— OCHOBHBIE OO0IIME€ METOJMKH B3aUMHOW TpaHchopMmanuu KJIacCOB OPTaHUYECKUX
COCIMHEHU.
Ymemn:
— MPUMEHSTb TEOPETHUUECKHE 3HAHUS U DKCIEPUMEHTAIbHBIE METOJbl HCCIIECIOBAHUS
OpPraHMYECKO XMMUU MPHU PELICHUH MPOoQeCcCUOHABHBIX 33/1aY;
— copMynupoBath MpodieMy U 00OCHOBaTh BBHIOOp MPUOOPOB U OSKCIEPUMEHTAIBHBIX
METOJIOB MCCIIEA0BAHNS, TOCTABUTD LIEIH U 33Ja4d U HAMETUTD ITyTH UX JTOCTHKEHUS;
— CHHTE3UpOBaTh COEIMHEHUS MO MPENTI0KEHHOW METOIHKE;
— IPOBECTU BBIJCIIEHUE U OYMCTKY CHHTE3MPOBAaHHBIX BELIECTB HAa OCHOBE TEOPETUYECKUX
3HaHUH MO0 OPTaHUYECKON XUMUU;
— BBIOMpATH PAllMOHAIBHBIN CIIOCOO BBIAETICHUS U OYUCTKH OPTaHUYECKOT0 COETUHEHNUS;
— MpPEACTaBIATh JaHHbIE JAOOPATOPHOIO HCCIENOBAaHUS B BUJIE TI'PaMOTHO OQOPMIIEHHBIX
METOJIUK;
— MPOBOJUTH AHAJIU3 U KPUTHUECKU OIIEHMBATh IOJYYEHHbIE 3KCIIEpUMEHTAJIbHbIE JITaHHBIE,
0000111aTh 1 Jes1aTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OMBITOB;
— BbIOpaTh CIOCO0 MACHTUPHUKAIIUN OPTAaHUYECKOTO COETUHEHNS.
Braoemy:
— KOMIIJIEKCOM COBPEMEHHBIX 3KCIEPUMEHTAIbHBIX METOJIOB OpPraHMYeCKON XHWMHUU Ui
pelIeHNs] KOHKPETHBIX MCCIIEI0BAaTENbCKUX 33/1a4;
— JKCIEPUMEHTAIbHBIMH METO/IaMU ITPOBEJCHUSI OPTraHUYECKUX CHUHTE30B.
— OCHOBHBIMH METOJJaMH WACHTU(DHUKAIIMH OPTaHUYECKUX COeTMHEHUN
— mnpuemMamMu 0OpabOTKH U BBIJIETICHUS] CHHTE3UPOBAHHBIX BELIECTB;
— 3HAHWSMM OCHOBHBIX 3aKOHOB OPraHMYECKOW XMMHUU JJISl COAEPKATEIbHON NHTEPIPETALIMU
MOJIYYE€HHBIX AKCIIEPUMEHTAIbHBIX PE3YJIbTAaTOB.

3. Kparkoe cogepxxanue 1ucCUMNIHHBI

be3omnacHeie mpreMsl U paBuia paboThl B 1a00paTOpUN OpraHUYECKON XUMUU.

OO6ume metonpl paboTHl B j1aboparopun opranndeckoil xumuu. Ilocyna, Haubonee yacto
npuMmensiemass B jaboparopun. HarpeBanme. Oxnaxzaenue. IlepemernBanue. Mertonbl
UACHTU(DUKAIIMA U OYUCTKU OPraHUYeCKUX BellecTB. MaeHTuuKanus opraHn4eckux BEIeCTB
MOCPEACTBOM pa3iuyHbIXx BHIOB Xxpomarorpapuu (TCX, xpomartorpadguss Ha Oymare,
noHooOMeHHasi xpomarorpadus, BIXKX), Temmeparypsl IUlaBieHHs M pePpakTOMETPHUU.
Mertoapl crieKTpaabHON UACHTU(UKAIIMN OPTAHNYECKUX COSTUHEHUH.



lenmn u 3agaud HKCIEPUMEHTa B OPraHUYECKOM CHHTE3€. TeOopeTHYecKHe OCHOBBI
nporecca. Bpibop ycnoBmit peakumu. Pacuer cuHTe3a. OOmme mpaBuia IMOATOTOBKH H
npoBefieHus cuHTe3a. Texuuka 6e3onmacHocTu. [Ipubop ams mpoBeneHus cuuTesa. [IpoBeneHue
onbiTa. KoHTpoNb 3a X0m0M peakuuu. Beinenenue, ouncTka ¥ aHaiu3 Npoaykra. CHHTE3BI
BEILIECTB PA3IMYHBIX KJIACCOB OpPraHMYECKUX coenuHeHuil. [IpoBegeHne skCnepuMEHTAIBHBIX

METOJIOB MCCIIEAOBAHNS PEAKLIUH.
IIpoBenenue peakui, IPOTEKAOLIUX 10 MEXaHU3MAM:

- HYKJ'IGO(i)I/IJ'IBHOFO 3aMCIICHUA — CHHTE3 I'aJIOI'CHAJIKaHOB,

—  HYKJICO(QHJIBHOTO TPHCOSAWHEHHS — CHUHTE3 CIIOKHBIX 3(QHPOB KapOOHOBBIX KHCIIOT,
aMH0B KapOOHOBBIX KHCIJIOT, a30TCO/ACPKAIIMX aTbJIETHIOB U KETOHOB;
—  2JEKTPOQHUIBHOTO 3aMEIICHUS B apPOMATUYECKOM pAIy — pPEaKIUH HUTPOBAHUA,

OpoMupOBaHUs, CyJIb(PUPOBAHNS;
—  peaKIMil TMa30THPOBAHUS M a30COUYCTAHUS;
— peaknuii OKWCIEeHUs (CHHTE3 aIleToHa,
BOCCTaHOBJICHHSI.

4. O0beM y4eOHOIl TUCHUNIHHBI:

1,4-0eH30X1HOHA,

OCH30MHOM KHCIIOTBI) H

Bunel paboueii paboTsl B 3auerHbIx B akagem.
eIMHULIAX qacax
OO0mas Tpy10eMKOCTb JMCHUIIIMHBI 110 Y4eOHOMY IUIaHY 2 72
AyIUTOPHBIE 3aHITHS: 0,89 32
Jlexuuu (Jlek) - -
[IpaxTuueckue 3ansatus (I113) - -
Jlaboparopus 0,89 32
CamocrositesbHas padora (CP): 1,11 40
Bup koHTpoOJISi: 3a4eT / IK3aMeH - 3aver
Bunet paboueii paboTsl B 3auernsix | B actponom.
eIMHUIIAX qacax
O0mas Tpy10eMKOCTb JMCHUILIUHBI 110 Y4eOHOMY IJIaHY 2 o4
AyIUTOPHBIE 3aHSITHS: 0,89 24
Jlexuuu (Jlek) - -
[IpaxTuueckue 3ansatus (I113) - -
JlaGopatopus 0,89 24
CamocrositesbHas padora (CP): 1,11 30
Bup koHTpoOJISi: 3a4eT / IK3aMeH - 3aver

AHHOTAIUA

padoueii mMporpaMMbl JTUCUUILJIMHBI
«Texnosorus karaausaropon» (b1.B.05)

1. He.]'lb AUCHUIIJIMHBI HpI/IO6peTCHI/Ie O6y‘-IaIOI_I_[I/IMI/ICH 3HaHUI (bI/IBI/IKO-XI/IMI/I‘-ICCKI/IX OCHOB

TEXHOJIOTHUM  KaTaJIu3aTOpoOB,
KaTaJIM3aTOPHBIX MMPOU3BOJACTB.

a TaKXeE

OCHOBHOTO TEXHOJIOTHYECKOr0 000pYyAOBaHUS

2. B pe3yabrare M3y4eHHsl IMCUUILIMHBI 00y4Yyalomuiicss Mo nmporpamMme OakajiaBpuara

JOJIZKCH

Oébnadams cnenyrommmu npodeccuoHanbHpIMU KommeTeHusaMu (11K):




- CHOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHHUYECKHE pEIIeHUs Tpu pazpaboTke
TEXHOJIOTUYECKHUX IPOILIECCOB, BHIOUpPATh TEXHUYECKHE CPEACTBA M TEXHOJOTHH C Y4ETOM
9KOJIOTHYECKHUX MocieacTBuil ux npumenenus (I1K-4);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHWE CBOWMCTB XHWMHYECKHUX 3JIEMEHTOB, COCIUHCHUH U
MaTepUaJIOB Ha UX OCHOBE JIJIs pelIeHus 3a1au npodeccuonanbHoi aestenaprocty (ITK-18);

- TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUUYECKYIO HH(POPMAINIO, OTEYECTBCHHBIN U 3apyOeKHbIN
OIBIT 110 TeMaTuke ucciaenaoBanus (ITK-20)

3namo:

- COCTaB U CBOMCTBA KaTaJIu3aTOPOB;

- METOJBI TIOTYYCHHS KaTaau3aTOPOB, OCOOCHHOCTH MPOBEICHHS CTaJHMH MPOW3BOACTBA M UX
BJIUSTHUE HAa CBOMCTBA KOHEYHOTO MPOJIYKTA;

- OCHOBBI ()OPMOBAHUS M TEPMOOOPAOOTKH KAaTaTu3aTOPOB M HOCUTEIICH,

- 000pyZ0BaHKE B TPOU3BOJICTBE KATAIU3aTOPOB.

Ymemn:

- AQHAIM3UPOBATh B3aUMOCBSI3b COCTaBa ChHIPbS, TEXHOJOTMYECKUX MapaMeTpOB U CBOMCTB
[I0JIy4aeMbIX KaTalu3aToOpOB;

- 000CHOBaTh U COCTaBUTh TEXHOJIOTMYECKYIO CXEMY KaTajau3aTopa 3aJlaHHOTO COCTaBa U
CBOJCTB.

- TPOBOAHWTH HCCIEIOBAHMS IO 33JaHHBIM METOJMKAM U AaHaU3UPOBATh pPE3yJbTaThl
IKCIIEPUMEHTOB;

Braoemy:

- 3HAHUSIMU TEXHOJIOTUH KaTaJIu3aTOPOB 33/IaHHOTO COCTaBa U ()OPMBI;

- NpUHIUIAMH [0AOOpa TEXHOJIOTUYECKOM CXeMbl U O0OpydOBaHUS B MOJTYYCHHH
KaTaJanu3aTOPOB JIJISl PA3JINIHBIX MPOU3BOICTBEHHBIX MTPOIECCOB.

3. KpaTtkoe cogep:xanue JUCHHUILTHHBI

Monayabr 1. Knaccudukamms, coctaB, CBOHCTBa KaTaqu3aTOPOB. THUIBI KaTalM3aTOpPOB:
CMeIllaHHbIe, OCa)X/ICHHbIE, MIIaBIeHbIC, CKENETHbIC, HAHECEHHBIC, KaTallu3aTOphl Ha OCHOBE
MPUPOJHBIX MATEPHAIOB W METOJbI WX TMoJiydeHUs. OCHOBHBIC CTaJIMM B TIPOU3BOJICTBE
KaTajanu3aToOpOB: CMEIIEHUE, OCaXKIEHHE, OTAENeHHE OcaJka OT MaTOYHOrOo pacTBOpa,
MIPOMBIBKAa Ocajka, (opMoBaHHME KaTalu3aTropa, Cyllka, IpokaauBaHue. DopMoBaHUE
KaTaau3aTopoB W HocHTeneil: (opMoBaHWE Koaryisiued B Karmje, TaOIeTHpoBaHUE,
IpaHyJIMPOBAHUE OKAThIBAaHWEM, OKCTpy3us. HocHTenm W HaHECCHHBIE KaTaaHu3aTOpPBI.
CrniocoObl HaHeCeHUs! aKTUBHBIX KOMIIOHEHTOB Ha HOCUTENb. [IprMepsl TEXHOIOTHYECKUX CXEM
MOJIy4EHUs KaTaau3aToOpPOB.

Moayas 2. Jlabopatopubie pab®oTel. [lomydeHue kaTtamu3aToOpoB Ppa3IMUYHBIMH METOJIAMH:
OCaXICHHBIC, HAHECEHHBbIe, CMeEIIaHHble. Moau(UIHpPOBaHHE MPUPOTHOTO CHIPbA JUIA
MONyYeHHsT  Karanu3atopoB. DoOpMOBaHHE KaTaiW3aTOpPOB METOJOM  TaOJIETHPOBAHMS.
HccnenoBanne  XapakTepUCTUK MOPUCTOM  CTPYKTYphl M KaTAIUTUYECKUX  CBOMCTB
KaTaJn3aToOpPOB.

4. O0beM y4eOHOM JUCHUIIMHBI

Bcero
Bunel yue6HOM paboTh 5 cemectp
B akan.
B 3au. en.
qacax

O01asi TPy10€eMKOCTb IMCHUILUIMHBI 10 Y4eOHOMY IJIAHY 5 180
KonrakTHas padora: 1,3 48
Jlexruu (JIek) 0,65 24
[Tpaktrueckue 3anstus (I13) 065 24
CamocrositesbHas padora (CP) 2,7 96
Bupa xoHTpoOJsi: 3K3aMeH 1 k3 (36)




Bcero
Bugsl yaeOHOM paboThI 5 cemectp
B akan.
B 3au. en.
qacax
OO0mas TPy10eMKOCTh THCIUILIHHBI 110 Y4eOHOMY MJIAHY 5 135
KonrakTHas padora: 1,3 36
Jlextuu (JIek) 0,65 12
[Tpaktuyeckue 3ansatus (I13) 0,65 12
CamocrositesbHas padora (CP) 2,7 72,4
Buna xouTpoJisi: 3k3amMeH 1 27

AHHOTAIUA
padoyeii MPOrpaMMbI TUCHUATLTHHBI
«AHCTpyMeHTA/IbHBbIE METO/IBI AHAJIN32
B T€XHOJIOTMHU Heoprannvyeckux Bemecrs» (b1.B.06)

1. Heab QMCHUIIMHBI — IPHOOpPETEHUE OOYYAIOIIMMHUCS ONpeAeNieHHOro o0beMa 3HaAHUM U
HEOOXOJMMBIX HABBIKOB, JOCTATOYHBIX JUIS CAMOCTOSITEIBHOTO BBIOOpAa MHCTPYMEHTAIBHBIX
METOJIOB aHaiM3a MPHUPOJHOTO CHIPhS, CHHTE3UPOBAHHBIX MATEPHAIOB U MPOIYKTOB
HEOPTraHMYECKOW XMMHH, a TaKKe KOMIETECHIMH, HEOOXOIUMBIX TEXHOJIOraM-HeOpraHuKaMm B
3aBHCHMOCTH OT Kpyra peliaeMbIX UCCIeI0BaTeIbCKUX 3aa4.
2. B pe3syabrare wu3yYeHHs JAUCHMIUVIMHBI O00yYalolIuiicss MO0 mNporpamme

0akaJlaBpUAaTAa J0JIKEeH

Obnaoams crienyromumu npodeccnonansabiMu (I1K) komneTeHIusIMHA:

—  CIIOCOOHOCTBIO TUIAHUPOBATH M MPOBOJUTH (PU3MUECKHUE U XHUMUYECKHE SKCIIEPEMEHTHI,
MIPOBOJIUTH 00PaOOTKY PE3yIbTATOB M OLIEHUBATH IMOTPEITHOCTH, BBIIBUTATh TUTIOTE3bI U U
yCTaHABIUBATh TPAHUIIBI UX IPUMEHEHUS, IPUMEHITh METObI MATEMAaTUYECKOTO aHAII3a
Y MOJICJIMPOBAHUS, TCOPETHUECKOTO U dKCIIepUMeHTalbHOTO recneaoBanus (I1K-16);

— TOTOBHOCTBIO MPOBOJIUTH CTAaHAAPTHBIC W CEPTUDUIIMPOBAHHBIE UCTIBITAHUS MaTEpPHUAJIOB,
u3JIenui 1 TexHonornueckux mpoieccos (ITK-17);

— TOTOBHOCTBIO HCIIOJIF30BaTh 3HAHUE CBOWCTB XMMHUYECKHX JIIEMEHTOB, COCJAWHEHHUH H

MaTepUajoB Ha UX OCHOBE JUIS pellleHus 3afau npodeccroHanbHoi nestenbHocTH (ITK-
18).

3namo:

— TEOPETHYECKHUE OCHOBBI METOJOB MHCTPYMEHTAIBHBIX METOJ0B XMMHYECKOIO aHaIu3a
(MMXA);

— mpotuecchl (OopMHPOBAHUS aHATTUTUYECKOTO CUTHAja B pa3nuuHbix UMXA;

— PaccMOTpEHHUE NMPUHIIMIIOB U3MEPEHUN B CTaHAAPTHBIX NIPUOOpPaAX;

— ocHoBbI MeTposioruu UMXA B cootBercTBHE ¢ pekoMmeHnanusmu MIOTTAK.

Ymemo:

— TMPUMEHSTh NPUOOPETEHHBIE TEOPETUYECKUE 3HAHUS W MPAKTUYECKUE HABBIKU B
poeCCHOHATILHON JeSITeIbHOCTH ISl PELICHUs] KOHKPETHBIX XMMHUKO-aHATUTHYECKUX
3a/1a4;

Bnaodemu:

— wmerogosnoruen UMXA, mMpOKO HCHOJIB3yeMBIX B COBPEMEHHOM aHAaIUTHYECKON
[IPaKTHUKE;

— cucTeMoi BRIOOpa MeTo/1a KaueCTBEHHOTO U KOJIMYECTBEHHOTO XMMHUECKOT0 aHAIN3a,;

— OLIEHKOM BO3MO>XHOCTEW METO/a AHAJIN3A;

— OCHOBHBIMH CIIOCO0aMM METPOJIOTHYecKOi 00pabOTKH pe3ylbTaTOB KOJIMYECTBEHHOTO
XMMHMYECKOTO aHaJIN3a.




3. Kparkoe cogepxxanue 1uCUHMNIHHBI:

Brenenue. OOmas xapakTepuCTUKa HHCTPYMEHTAIBHBIX METOI0B aHann3a. OCHOBHBIC

MCTOYHHUKH TOTPEUIHOCTEH pPEe3y/lbTaTOB aHAIM3a M CIocoObl uX omeHku. Kimaccudukanms
MHCTPYMEHTAJIbHBIX METOAOB aHanu3a. Kiaccugpukanus npo0: TouedHas, IeHepalibHas,
MPOMEXYTOUHAas, JaboparopHas, KoHTpoibHas. [Ipoboorbop u mpobomoaroroBka MeTObI
n3MenpdyeHus. CriennaabHble METObI PA3JIOKCHHUS.
Moayap 1. DIeKTpoOXMMHUYECKHME METOJbl aHanu3a, kiaccupukanums. [loreHuumomerpus u
KOHOYKTOMETpUsA.  MOHOCENeKTUBHbIE  JJEKTPOABI.  DJIEKTPOXUMHUYECKHE  ITapaMeTphl
aHanm3upyemol cucreMbl. Kpubble TuTpoBanus. DakTopbl, BIHAIOIIKE HA BHUJ KpPUBBIX
TUTpOBaHKA. [IpMHIMNMANBHBIE CXEMBI YCTaHOBOK JUIsl IIPOBENEHUS 3JIEKTPOXMMHUYECKUX
u3Mepenuit. OOmas XapakTepUCTHKA DJICKTPOXMMHUYECKMX METOJOB aHalu3a U HX
KkiIaccuukanusa.  u3MepeHui.  XapakTepucTUKa  KOHIYKTOMETPUYECKOr0  METOoJa.
DNEeKTPONPOBOAHOCTL PACTBOPOB 3EeKTposuToB. MoHHas cuna pactBopoB. lloaBuxHOCTB
HOHOB.

doromMeTpuiecKre METO/bl aHaiu3a. BpiOOp AMMHBI BOJHBI HpU (OTOMETPUUYECKUX

u3Mepenusix. [loctpoenne kanubpoBoyHoro rpaduka. OnpeneneHre KOHIEHTPALUH.
Mopnyas 2. UccienoBanus MaTepraioB METOAMH ONTUYECKON U 3JIEKTPOHHOM MUKPOCKOIIMH.
Bo3MokHOCTH onTHYECKOro aHalu3a. Buibl MUKpoIIpenapaTtoB U criocoObl UX MPUTOTOBJICHUS.
W3ydyenne wMarepuasioB B  IUIOCKO-TIOJSPU30BAHHOM  IApPAJICNIIBHOM, CXOJSIIEMCS U
oTpakeHHOM cBeTe. O00pyA0BaHUE I MUKPOCKOIMYECKUX MCCIIEeI0BAaHU.

DONEeMEHTHbIN aHaINu3. DJNEKTPOHHO-30HIOBBI PEHTIC€HOCHEKTPAIbHBI MHKPOAHAIN3.
Teopernueckne OCHOBBI ~ MeTOJA.  YCTPOMCTBO  MHUKpoaHanusaropa. MccinenoBanue
MOBEPXHOCTH, (a30BOTO M DIIEMEHTHOro coctaBa. OCOOEHHOCTH IOATOTOBKH 00OpasIioB.
TpeboBanust Kk TaToHaM. DMUCCHOHHBIN MHMKpPOCIEKTPAIbHBINA aHAU3 C Ja3epHbIM O0TOOpOM
poObl. KadecTBeHHBIH M KOJUYECTBEHHBIM SMUCCHOHHBIN aHaIM3. Y CTPOWCTBO JIa3€PHOTO
MHUKpoaHaiu3aTopa. Moaudukanum MeToaa.

Mertoabl pentreHorpaduu. PeHTreHo(a3oBbli M PEHTTCHOCTPYKTYPHBIA aHAIU3.
B3auMoneiicTBre pPEHTTEHOBCKOTO M3JIyu€HHMs C BelIeCTBOM. YpaBHeHHe Bynbda-bparra.
[IpyHIMIBI U BO3MOKHOCTH HOPOIIKOBOI'O METO/a, pacdeT audpakrorpamm. OmnpeneneHue
CHUHT'OHUH, TApaMETPOB pelIeTKU. BiusHue pa3MepoB yacThIl Ha PEHTI€HOBCKYIO TU(DPAKIIMIO
B HUX. MeTO/1bl KOMITBIOTEPHOTO pacueTa AudpakTorpamm.

Tepmuueckue MeTonbl aHamu3a. TepmMuueckuil M JuddepeHIHaTbHO-TEPMUUECKUI
METOJIbl aHaiu3a. TepMmorpaBUMeTpudeckuil U auddepeHInaTbHO-TEPMOTrPABUMETPUUECKHIM
MeToAbl aHanuza. O6opyaoBanue s TepMmorpaduu. TpeOoBaHus K dTaloHaM. Buj KpuBBIX
JATA u TT'A. ®axropsl, Baustonue Ha Bug kpusbix JITA u TT'A.

Monayas 3. JlaGopatopuble pabothl. [IpoBeneHHe 37IEKTPOXMMUYECKHX, (POTOMETPUUYECKUX

n3Mmepenuil. Onucanue mopdosorun odpasua no Mukpodororpapuu. Onucanue pe3yabTaToB
POA, POrA, JITA.

4. O0beM y4eOHOH JUCHUIIMHBI

Bunast yueOHoM paboTh B 3auvernbix | B axagem.
€IMHUIIAX qacax

O0masi TpyA0eMKOCTh JMCHUILIMHBI 110 y4eOHOMY IJIaHy | 3 108

AyAUTOpPHBbIE 3aHATHS: 1,33 48

Jlexmm (Jlek) 0,44 16

JlaGopatopHbie pabotsl (JI1ab) 0,89 32

CamocrositeabHas padora (CP): 1,67 60

CaMOoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI 1,67 60

Buj xoHTpoas 3auer c
] OLICHKOM

| Buzisl yueGHOI paGoThI | B 3auernsix | B actponowm. |




€IMHULIAX gacax
O01mas TpyA0eMKOCTh JHCHHUILIMHBI 110 Y4eOHOMY IJIaHy | 3 81
AyY/JAUTOPHBIE 3aHSATHS: 1,33 36
Jlexumn (Jlek) 0,44 12
JlaGopaTtopHbie padoTs (J1ab) 0,89 24
CamocrositeabHas padora (CP): 1,67 45
CamocCTOsITeIbHOE U3YUCHHE Pa3/IeNIOB AUCITUIUIMHBI 1,67 45
Bua xonTpoJs 3auer c
) OLICHKOM
AHHOTAIIUA

K y4e0HOil NporpaMMbl JHCHUIITHHBI
«IK0JIOTHS B TEXHOJIOTHHM Heopranuveckux Bemects» (b1.B.07)

. Heap qucHUIUIMHBI — cPOPMHUPOBATH y OOyUaIOLIErocs MPEICTaBICHUE O COBPEMEHHBIX

IKOJIOTHUECKHUX TpodsieMax, O (U3NKO-XHMHUYECKUX TMpOIeccaxX, IMPOTCKAOIINX B
Pa3IMYHBIX KOMIIOHEHTaX OKpPYKaIoIIeH cpeibl U O CTETIEHU aHTPOIOTEHHOT'0 BO3CHCTBHS
Ha 3TH TPOIECCHI; BEIPA0OTATh Y CTYJICHTOB HABBIKM CHCTEMHOTO IMOAX0JIa K M3y4EHUIO U
PEIICHHI0  SKOJOTMYECKUX MpoOJIeM, BO3HHMKIIMX B  pe3ylbTare IPOMBIIUICHHO-
XO3SIICTBCHHON JIEATEIIBHOCTH YEJIOBEKAa, Pa3BUTh MBIIUICHUE, MO3BOJISIONICE MPABUIHHO
OLICHUBATh JIOKAJIbHBIE M OTHAJEHHBIC TMOCIEACTBUS MPUHUMAEMBIX pEIICHUN s
OKpY>KalOILEeH Cpelibl U YEIOBEKaA.

B pesyabraTre wM3ydYeHHsl MCHUILIMHBI oO0y4yawuuiics N0 mNporpaMmme

0akajaBpHUaTa q0JI’KeH:

Obnaoams crnenyromumu oduienpodeccruonanbubiMu (OITK) komnereHusamu:
TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW (U3NYSCKOW KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHUU BEIIEeCTBA [JIsl MOHMMAHHUS
OKpyaroriero mupa u sieienuii npupoast (OI1K-2);

TOTOBHOCTBIO HCIIOJIB30BAaTh 3HAHMS O CTPOSHUH BEIECTBA, MPUPOJIE XUMUUYECKOM CBSI3U B
Pa3IMYHBIX KJIACCaX XUMHUYECKHX COCJIWHEHWH I TOHWMAHHS CBOWCTB MaTEpHUAJOB H
MEXaHHM3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B okpykatoriem mupe (OITK-3);
CIIOCOOHOCTBIO TPUHUMATh KOHKPETHBIC TEXHHYECKHE pEHICHUS TMpu pa3paboTke
TEXHOJIOTUYECKHUX MPOIECCOB, BHIOMPATh TEXHHUECKHUE CPEJCTBA M TEXHOJOTHUU C Y4ETOM
IKOJIOTMYECKUX nocneacTBuil ux npumenenus (11K-4).

3name:

OCHOBHBIE 3aKOHBI O0IIIEH IKOJIOTUH;

3aKOHOMEPHOCTH CTPOCHHUS U (YHKIITMOHUPOBaHUU OHochepsr;

COBPEMEHHBIE SKOJIOTUUECKHE MPOOIIEMBI;

OCHOBBI PallMOHAIBHOTO MPUPOJIONOJIb30BAHUS;

OCHOBHBIE ITPUHIIUIIBI 3alUTHI IPUPOHOM CPEIbl OT AaHTPOIIOTEHHBIX BO3/ICHCTBUM;
CTpPOCHHE OCHOBHBIX Teochep 3eMiIM U OCHOBHBIE (DU3MKO-XMMHUYECKHUE MPOIIECCHI,
MMPOTCKAOIIUE B HUX,

OCHOBHBI€ MTOHSATUS U IPUHIMUIIBI KOHIIENIUN YCTOMYUBOTO Pa3BUTHS;

OCHOBHBIC CBEACHUS O TI00ambHON MpoOieMaTHKe, MPUPOAHBIX pecypcax, IUIaHEeTapHBIX
rpaHMIlaX, aHTPOIIOTEHHOM BO3ACHCTBUU HA OKPYXKAIOIIYIO CPEAy, YIPABICHUH KauyECTBOM
OKpY>KaroIlen Cpeibl;

MIPUHIUIIBI 3€JIEHOM XUMUU;

Ymems:

[IPUMEHATH IIOJyYEHHBIE 3HAHMS U1 OLEHKM COCTOSHUSA OKpYXKAIOLIEH Cpeabl |
PalMOHAIBHOTO MCIOJIB30BAHMS IPUPOIAHBIX PECYPCOB;

UCIOJb30BATh CETEBBIC KOMIBIOTEPHBIE TEXHOJIOIMH W 0a3bl JAHHBIX JUIS PEIICHUS
KOHKPETHBIX 3KOJIOTHYECKHUX MPOoOIIeM;

Braoems.:




— MOHATHHHBIM amnmaparoM B O0JIACTH OOIIEH AKOJIOTHUH, PAMOHAIBHOTO HCIOJIB30BAHUS

MIPUPOJHBIX PECYPCOB U 3aIUTHI OKPYKAIOLIEH CPEeIbl.
3. KpaTkoe coaep:kaHue TUCHUTLIUHBI
BBenenune, OCHOBHbIEC TOHSTUS JUCITUILINHBL.
MecTo NUCHUIUIMHBL B CHUCTEME OOIIEr0 W XHMHYECKOTO O0pa3oBaHUs. DKOJIOTUYECKOE
oOpa3oBaHue U 0Opa3zoBaHUe IJid YCTOMYMBOTO pa3Butus. OOIIECTBO U OKpY’Karolas cpeaa.
[lonsiTHE yCTOWYMBOIO pa3BUTHS.
Moayas 1. O6mue Borpockl 3Konoruu. buocdepa. buoskonorus. buochepa u ycroidmBOCTb.
1.1 OcHoBHble 3aKOHBI 3KoJioTHH. buoskonorus. [lonsarue o0 skocucremax. YCTOWYHUBOCTH
skocucteM buocdepa, ee sBoIONMSA U YCTOWYUBOCTh. IKOCUCTEMBl 3€MJIM U YCTONYHBOCTD.
OcHoBHbIE cBefieHUs O iaHeTe 3emisi. OCHOBHBIC MOHSTHUSL SKOJOTUU. 3aKOHBI M TPUHIUIIBI
skonoruu. [loToku sHeprum u BemiecTBa B 3KocucTeMax. OCHOBHbIE OMOT€OXUMHUYECKHE
IUKIIBI (KPYrOBOPOTHI BemiecTB). [L{IUKIMYHOCTE TIpoIieccoB B Onocdepe U yCTOMIUBOCTD.
1.2 Hapononacenenue. UenoBeuecTBo Kak 4acth Ouochepsnl. JleMorpadudeckue mpoOaemMsbl
JluHaMyKa 4YeloBEUECKOM MOMYJSIUU, POXKIAAEMOCTb, CMEPTHOCTb, BO3pacTHasi CTPYKTypa.
[IpoGnemMbl  cOBpeMEHHOrO 9Tala pocTa YHCIEHHOCTH HaceneHusa. ['eorpaduueckoe
pacnpezeiieHre HaceneHus. PerynnpoBanyue HapoJOHACEIEHHUS.
Mopayasb 2. Ctpoenue u coctaB reocthep 3emau. OCHOBHbIE (HU3HKO-XUMUYECKHE MPOIIECCHI,
MPOTEKaloIKe B reocdepax
2.1 Atmocdepa 3emnu
Crpoenne armocdepsl, poiib (HOTOXUMHYCCKHX peakmuid B (OPMHUPOBAHUM COCTaBa
aTMoCQepBbl.
[MapaukoBeii 3¢dext. IlaprukoBble razel B armocdepe. Kiammarmueckue MOCIEACTBHS
aHTPOTNIOTEHHOMN AESITENFHOCTH.
Pacnipenenenne koHueHTpauuu o3oHa B arMmocgepe. O30HOBBINA cioil. [lpupoaHsiit muKI
030Ha. COBpEMEHHOE COCTOSIHME 030HOBOTO ciosl. [locnencTBus pa3pyiieHusi 030HOBOTO CIIOs
3emim Ui denoBeka U Omocheps! B menom. CtparocdepHblii 030H U TPOMOCHEPHBIH O30H:
CXOACTBO W pa3iuuvsa. MexXIyHapoJHOe COTPYJHHYECTBO B 00JacTH OrpaHUYCHHE
IIPOM3BOJICTBA U UCIIOJIb30BAHUS 030HOPA3pYLIAOIIMX BemiecTB. MOHpealbCKHil MPOTOKOJI.
KucnotHble 101 ¥ po1IecChl OKUCTIEHUS puMeceil B Tpornocdepe. POTOXUMUUECKUN CMOT.
2.2. T'mapocdepa 3emmn
Buner Bon Ha 3emie. [Ipecusie Bombl. ['maponornueckuii nuki. ['obanbHbIe 9KOIOTHYECKHE
npobseMbl Tusipocdepsl. ['TaBHBIE KATHOHBI M aHUOHBI IPUPOIHBIX BOJ. KHCIOTHO-OCHOBHOE
paBHOBecHE B MPUPOHBbIX Bojax. lllemounocts nmpupoaHbix BoA. OCHOBHBIE PUYUHBI, STAIlbI
U TIOCTEACTBUSL 3aKUCIEHUS TPUPOJHBIX BOJA0EMOB. OKHUCIUTEIBHO-BOCCTAHOBUTEILHBIE
MpoLecChl B TPUPOJHBIX Bomoemax. Crpartudukanus NpUPOAHBIX BomoeMoB. [Iporiecch
s Tpodukanuu BogoeMoB. [IpuunHbI U TOCIIECTBUS.
2.3. JIutocdepa 3emaun
3emuas kopa. [loua. Ctpoenne nmouBeHHOro ciosi. CoctaB moyB. OpraHnyecKkue BEIIeCTBa B
nouBe. Ponb JKMBBIX OpraHU3MOB B ()OPMHUPOBAHUU TOYBEHHOTO CJOs. TspKenble MeTallbl B
nouse. [lerpananusa nous. BogHas u BeTpoBasi 3po3us MOYB.
Moayab 3. AHTPONOT€HHOE BO3ACHCTBME HAa OKPYXKAIOIIYI0 Cpely W paluoHaIbHOE
MIPUPOIONOJIE30BAHNE
3.1. Ilpupomubie pecypcbl. IloHsTHe 00 oOTXO0maX MPOU3BOJACTBA U TMOTPEOICHHUS.
ManootxonHble U 6€30TXO0/IHbIE TPOU3BO/ICTBA.
3.2 TlonsTHe O MIaHETAPHBIX T'PaHUIAX. AHTPOIOTEHHBIE BO3MYIIEHUS OMOTEOXUMUYECKUX
LUKJIIOB a30Ta U ¢pocdopa. OCHOBHBIE TPUHIIUIIBI 3€JIEHON XUMUHU.
Mopnyas 4. YcToliunBoe pa3BUTHE
[Tonstue 00 ycTolunBOM pa3BUTHHU. VICTOpHUS cTaHOBIEHHUS MOHATHs. BKiIam oTedecTBEHHBIX
yueHbx. Llenmu yctoiiunBoro pazsutuss OOH. MexayHapoaHoe COTpYIHHYECTBO B 0OOIACTH
yCTOMYMBOTO pa3BUTHS. [IpOMBINITIEHHAs SKOJOTHUS W 3€JeHas XUMHUS KaK HHCTPYMEHT
o0ecrnieueHrs yCTOMYMBOrO Pa3BUTHs. JKOJIOTHUECKast dTHKA.

4. O0beM y4eOHOI TUCHUNIMHBI



o B 3aueTHBIX B akanem.

Bun paboueii paboThl

€IMHULIAX yacax
O01asi TPY10€MKOCTh TMCHUILUIHHBI M0 Y4eOHOMY IJIAHY 3,0 108
KonraktHas patdora (KP): 0,9 32
Jlexiuu (JIek) 0,45 16
[Tpaktrueckue 3ansatus (I113) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
Pedepar / camocTosiTenpbHas mpaKkTHYECKas padoTa 1 36
CaMoCTOsITeIbHOE U3YUCHHE JIUCIUTUTNHBI 1,1 40
KonTakTHas camocrositenbHas padboTa -
Bua koHnTpoJs: 3auer - -
Br paGoucii paboTs! B 3agerHbIX B actp.

€IMHULIAX yacax
OO01masi Tpy10eMKOCTh IMCUMILIMHBI 10 Y4eOHOMY IIAHY 3,0 81
Konrakrnasi padora (KP): 0,9 24
Jlexuuu (Jlek) 0,45 12
[Tpaktuueckue 3ansatus (I113) 0,45 12
CamocrositesbHas padora (CP): 2,1 57
Pedepar / camocTosiTenbHas mpakTHYecKas pabota 1 27
CaMoCTOsITeIbHOE U3YUCHHE TUCIUTUTAHBI 1,1 30
KonTaktHas camocrositenbHas pabora -
Buja koHTpoOJISI: 3a4eT - -

AHHOTAIIUA

K Y4e0HOM NMPOrpaMMbl U CIHILTHHBI
«KypcoBoii IpoeKT no npoueccam U anmnaparam
xumuueckoii Texnonorun»( 51.B.08)

1. Heab IMCHMINVIMHBI — PACHIMPUTh, CUCTEMATU3UPOBAaTh U MCIIOJIb30BaTh Ha IPAKTHUKE
3HAHUHA OCHOB THJPABINYECKUX, TEIUIOBBIX M MACCOOOMEHHBIX IMPOLIECCOB XHMUYECKOM
TEXHOJIOTUH, TIO3BOJISAIOIIMX BBIITYCKHUKAM OCYILECTBIIATh HAyYHO- UCCIIEOBATEIBCKYIO U
MPaKTUYECKYIO padOTy Ha NPEANPUATHUSX.

2. B pe3yabraTe M3y4yeHHs] AUCHUILIMHBI 00y4YalOLIUiicsl O MporpaMMe 0akajaBpuara

JOJIZKEH.

Ob6naoams crnenyromumu npodeccuonansubiMu (I1K) komnereHnusaMu:

CIIOCOOHOCTBIO TMPUHUMATh KOHKPETHBIE TEXHHYECKHE pEIIeHUus Mpu pa3paboTke
TEXHOJIOTHYECKUX TMPOLECCOB, BHIOMPATh TEXHUYECKUE CPEACTBA U TEXHOJOIMH C YUETOM
IKOJIOTMYECKUX nocieacTBril ux npumeHenus (I1K-4);

CIOCOOHOCTBIO ~ BBISBJIATH U YCTPAHATh  OTKJIOHEHHS OT  PEKUMOB  pabOThI
TEXHOJIOTMYECKOro 000PYIOBAHUS U TTApaMETPOB TexXHoorn4eckoro mpoiecca (ITK-11).
CMOCOOHOCTBIO TUIAHUPOBATh U NMPOBOAUTH (PU3UYECKHE M XUMHUYECKUE DKCIIEPUMEHTHI,
MPOBOAUTH 00pabOTKY MX pEe3yNbTaTOB U OLIEHHWBATH MOTPEIIHOCTH, BBIBUTATh TMIIOTE3bI
U YCTaHaBIMBaThb TIPAHMUILBI MX MPHUMEHEHUS, NPUMEHATh METOABl MAaTEMaTHYECKOTrO
aHaJIM3a U MOJEJIMPOBAHUS, TEOPETUUYECKOTO U 3KCepuMeHTanbHoro uccienoBanus (I1K-
16);

TFOTOBHOCTBIO HCIOJb30BaTh 3HAHHME CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB, COEAMHEHUN H

MaTCpraJIOB HAa UX OCHOBC JIsI pCHICHUSA 3aJiay HpO(beCCHOHaHBHOﬁ NCATCIIBHOCTHU (HK-
18);

- TOTOBHOCTBIO U3Yy4YaThb HAYYHO-TCXHUYCCKYIO I/IH(I)OpMaI_II/IIO, OTE€YECTBEHHBIN U 3aPY6e)I(HLII>'I

ombIT 1o Tematuke uccaenoBanus (ITK-20).

3name:

MCTOABI pacucTa TCIJIO- U MacCOOOMEHHEBIX arrapaTtosB;



—  OCHOBHBIE IIPUHIIHUITHI OPTAHU3AINH [TPOLIECCOB XUMUYIECKONM TEXHOJIOTHUH;
—  THUIOBbIE MPOIECCH XUMUYECKOM TEXHOJIOTHH, COOTBETCTBYIOIIME aNlapaThl U METObI UX
pacuera;
—  METOJbI COCTABIICHUSI TEXHOJIOTMUYECKUX CXEM C HAHECEHUEM BCEX almaparoB.
Ymems:
—  COCTaBJISITh MaTepUAJIbHbBIE U TEIJIOBbIE OaTaHChI AJISl CUCTEM ra3-KHUIKOCTh;
—  paccuMTHIBaTh MapaMeTPhl TEIUIO- U MAaCCOOOMEHHOTO 000PYI0BaHUS M HACOCOB;
—  Tmoa0HupaTh CTaHIAPTHOE 000PYyI0BaHKE, UCIOIB3YEMOE B XUMHUUECKON IPOMBIIUIEHHOCTH.
Braoemy:
— METOJOJIOTMEH pacueTa OCHOBHBIX MapaMeTPOB THJIPOMEXaHUYECKUX, TEIUIOBBIX H
MacCOOOMEHHBIX NPOLIECCOB;
—  OCHOBaMHU MPaBHIBHOTO MOAOOpPA TEIIO U MAaCCOOOMEHHOTO 000PYAOBAHNUS;
— METOJAaMH COCTaBJICHHS TEXHOJOTMYECKMX CXe€M M TpaQHuuecKkoro u300pakeHus
OCHOBHOT'O 00OPYJOBaHHS.
3. Kparkoe cogepxxanue 1ucCUHNIHHBI
BBenenne. Omnucanve  NPUHIUNUAIBHON  CXeMbl  PEKTHU(UKAIMOHHOW  YCTaHOBKH
HenpepbeIBHOTO JeicTBUs. CpaBHEHHE M O0JIACTH NMPUMEHCHHS HACATOYHBIX W TapelbdaThiX
koJoHH. [TocTpoeHnue paBHOBECHOI JTMHUH Ha OCHOBE MOMYyYEHHBIX MHIWBUYaTbHBIX 3aJaHHM.
Moayas 1. Pacuem pekmughukayuoHHOU KOJIOHHBL.
Pacuer nacamouyHoit u Tapenb4aTroil peKTU(UKAIMOHHOW KOJIOHH HEMPEpPHIBHOTO IEHCTBUS.
MarepuanpHblii O0allaHC KOJOHHBI. Pacder MUHUMAaNIBHOTO W pabodero (rerMoBOro 4mcia.
[Toctpoenne pabounx nuHUil. Pacyer ckopocTu mapoB U Auamerpa KoJOHHBI. OrmpeneneHue
BBICOTHI ammnapara. Pacduer rujpaBiMyecKOro CONpPOTUBICHHS KOJOHHBI. CpaBHEHHE JAHHBIX
pacuera HaAcaJloYHOM U Tapenbdaroil KoloHH. COIOCTaBlieHHWE MAHHBIX, IMOJYYEHHBIX II0
MporpaMMaM KOMIIBIOTEPHBIX U PYYHBIX pacdeToB. BIOOp KOJIOHHEI.
Mopayas 2. Pacuem u 66160p menioooMeHHUKOS.
Pacuer wu BbBIOOp TEIUIOOOMEHHHMKOB (HMCHIApUTEINs, KOHJEHCATOpa, IOJOrpeBaTels,
XOJIOIMTPHUKOB AUCTUILIATA U KyOOBOTO OcTaTka) mo obmiel cxeme. ConocraBneHne JaHHBIX,
MOJIYYEHHBIX TI0 TTPOrpaMMaM KOMIIBIOTEPHBIX W PYYHBIX pacueToB. [ mapaBimueckuil pacyer.
Br160op onTuManbHOTrO BapuaHTa TeII000MEHHHKA.
Moayas 3. ['uopoounamuuecxkue pacuemeol.
Pacyer rugpaBnuyeckoro COmpoTUBIEHUS TPyOONpPOBOAOB. PacueT onTuManbHBIX AMAMETPOB
TpybomnpoBo0B. PacueT u noagdop HAacCOCOB.
Monyas 4. I paguueckoe oghopmnenue.
TexHonornueckass cxema. PekTu¢ukanvoHHas KOJOHHAa  ONpEAENEHHOro TUHa ¢
H300paKeHHeM JieTalleil KOHTAKTHBIX 2JIEMEHTOB, PACCYMTAHHBIX B MOJyJe 1.

4, O0beM yueOHOM TMCUMILINHBI:
Butst yueGHOH paboTs! B 3aueTHBIX B akanewm.
SIMHATIAX Jacax
O0mas TpyA10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2,0 72
AyIUTOpPHBbIE 3aHATHS: 0,44 16
Jlexumu (Jlek) -
[IpakTnueckux 3anstuit 3anstus (113) 0,44 16
CamocrosrenbHas pabota (CP): 1,56 56
- 3ader ¢
Bua konTpoJsi: 3a4eT/aK3amMeH .
OlIEHKOM
Brgsl yaeGHOR paboTs! B 3auerHbIX B actpon.
€IMHUIIAX qacax
O01asi TPY10€eMKOCTh TUCHUIIHHBI 110 Y4eOHOMY IJIAHY 2,0 54
AyIUTOpPHBbIE 3aHATHS: 0,44 12
Jlextuu (Jlek) -
[Tpaktrueckux 3ansatuii 3ansatus (I13) 0,44 12




CamocrosrensHas pabota (CP): 1,56 42

- 3ader ¢

Bua koHTpOJIsA: 3a4eT/3K3aMeH .
OLIEHKOM

AHHOTAIIUA
K Yy4eOHOIl mporpamMme Q1 CHUILTHHbI
«HauepTraTeibHasi reoOMeTPHUsI B TEXHOJIOTHU Heoprannveckux Bemecrs» (51.B.09)

1. Heap AUCHUILIMHBI — TPUOOpPETEHHE CTYIEHTAaMU 3HAHUW B 00JacTH HauyepTaTeIbHON
TE€OMETPHH, OCBOCHHE OCHOBHBIX IIOJOXEHHUH pPa3pabOTKU NPOEKIIMOHHBIX YepTeKei,
MIPUMEHSAEMbIX B WH)KEHEPHOM NPAKTUKE, Pa3BUTHE IPOCTPAHCTBEHHBIX IMPEICTABICHUH,
HEOOXOIMMBIX B KOHCTPYKTOPCKOM padoTe.

2. B pe3yabTare M3y4YeHUs TMCHUILIMHBI 00yYalolIuiics Mo mporpaMme f0akajaBpuarta
JMOJIKEH

Obnadams cnenyronumu npodeccuonababiMu (ITK) komneTeHusaMu:

— CHOCOOHOCTBIO K cCaMOOpraHu3aliu u camooopazosanuto (OK-7);

— BJAJCHHEM OCHOBHBIMH METOAAaMH, CHOCOOAMH M CpEACTBAMH TOIYYCHHUs, XpaHCHUS,
nepepaboTku uH(OpManMK, HaBBIKAMH pabOThl € KOMIIBIOTEPOM KaK CpeACTBOM
ynpasnenus uapopmanueii (OI1K-5);

— CIIOCOOHOCTH MPUHUMATh y4yacTHe B pa3pabOTKe CPElCTB TEXHOJOTHYECKOTO OCHAIICHUS
MAaIIMHOCTPOUTEIbHBIX TTpou3BoacTB (ITK-9);

3namu:

— OCHOBHBIE 3aKOHbl T€OMETPUYECKOr0 (OPMHUPOBAHUSA, IOCTPOCHUS U  B3aUMHOIO
nepeceyeHus: MoJIeNei MIOCKOCTH U MPOCTPAaHCTBA, HEOOXOJUMBIE Ui BHITTOJHEHUS YTCHUS
YepTeKeW KOHCTPYKLMH, pEIIEHUE IO3ULHOHHBIX, METPUYECKUX 3a/ad, BBIIIOJIHEHUE
Pa3BEPTOK MOBEPXHOCTEM;

— MpeuMyliecTBa rpapuieckoro crocoda mpencTaBieHus wuHopMmarmu;, TpaduvIecKue
(bopMBbI, rpaMMaTHUKY.

Ymemn:

— BOCIPUHMMATh OITHUMAaJbHOE COOTHOIIEHHE YacTed M LEIOro Ha OCHOBE IpaUuecKux
MOJEJIEH, MPAKTHYECKU PEaTU3yEeMbIX B BUJE YEPTEKEH KOHKPETHBIX NMPOCTPAHCTBEHHBIX
OOBEKTOB;  MCIIONB30BaTh  4YEPTEX, TEXHUUECKUH  PHUCYHOK Uil  Ipaduveckoro
IIPEICTaBICHNS TEXHUYECKHUX PELICHM;

— ucnonb3oBarhk crtaHaaptel ECKJl, KOHCTpYKTOpPCKYIO MAOKyMEHTAalMIo (YEepTEXHYIO H
TEKCTOBYIO) B IPOM3BO/ICTBEHHOM, TPOEKTHON M UCCIIE0BATENbCKOM paboTax.

Braoemy:

— OCHOBHBIMHM MOHATHSIMH, CBSI3aHHBIMH C TIpaUUecKUM Ipe/cTaBlIeHueM HH(popMaluu
rpaduyecKuMu cnoco0aMu pelieHus METPUYECKHUX 3a7ad IPOCTPAHCTBEHHBIX OOBEKTOB Ha
gyepTekax, METOJaMU NPOELHUPOBAHUS M M300paKE€HUS NPOCTPAHCTBEHHBIX (HOpM Ha
IIJIOCKOCTH MPOEKIINH.

3. Kparkoe cogepxxanne 1uCUMIIUHBI:

IIpenmer HaueprarenbHOM reoMeTpuu. Buasl mpoenupoBannsa. KomIulekcHbIN uepTex
TOYKH Ha 2 W 3 IUIOCKOCTH NpoeKnuil. CBsS3b CHCTEMBI IIJIOCKOCTEM MPOEKIMI C CUCTEMOM
MIPSAMOYTOJIBHBIX KOOpAUHAT. KomIuiekcHbIN yepTex npsAaMon. [IpsMblie 1 MII0CKOCTH, YaCTHOTO
nosiokeHus. OnpeneneHne HaTypalbHOM BEIMUYMHBI OTpe3Ka. B3anMonpruHaIe)KHOCTh TOUKH
n 1npsAMOM. ['7aBHBIE JMHUM IUIOCKOCTH. B3anmMHOE pacnosiokeHue JBYX IpsSMBIX.
Onpenenenre BUAMMOCTH Ha KOMIUIEKCHOM 4YepTeke. B3zauMHoOe pacrosiokeHHe NpsMON U
IIJIOCKOCTH, ABYX IUIOCKOCTeH. [leprneHauKynsspHOCTh MPSAMON M IUIOCKOCTH, JIBYX HPSIMBIX,
nByx Mmiockoctedd. CrocoObl mpeoOpa3oBaHusi KOMILIEKCHOTO ueprexa. Criocod BparieHHs
BOKpYr mpoerupyromux npsmMeix. Crnoco0®  BpamieHHUss BOKPYr  MpPSMOM  ypOBHSL.
[TnockonapamiensHoe mnepemerienue. Crnoco0 3aMeHbl IUIOCKocTel mpoekuuid. OCHOBHBIE
3aJla4yM, perraeMble criocoOOM 3aMeHbl TNIOCKOCTeN npoeKuil. KpuBble TUHUU U TOBEPXHOCTH.
OOpa3oBanue, 3a1aHue U H300pakeHHe MOBepXHOCTeH. [lOBEpXHOCTH BpallleHUs: KOHYC,
cdepa, muuHAp, Top. [lepeceuenne MoBEpXHOCTH € MIOCKOCTHIO. [lepeceueHne moBepxHOCTH




¢ suHuel. Ilepeceyenne mnoBepxHOCTEl. MeTon CEKyIUX ITOCKOCTEM.

[Tepeceuenne

nmoBepxHocTed. MeTon KoHIEeHTpuueckux cdep. Merton KoHueHTpuueckux cdep. Meroa

AKCHEHTPHUECKUX cPep. AKCOHOMETPUUECKUE TIPOCKIIUU.

4. O0beM y4eOHOi TUCIUIIIHHBI .

Bunsl yueOHoii paboThI B 3agerHbIX B akanem.
€AMHUIIAX qacax
OO0masi TPy10€eMKOCTb IMCHUILIUHBI 10 Y4eOHOMY ILUIaHy 4,0 144
AyaUTOpPHBIE 3aHATHS: 1,3 48
Jlexumu (Jlek) 0,4 16
IIpakTuueckue 3ansatus (113) 0,7 24
JlabopaTopnsbie 3ansatust (JIad) 0,2 8
CamocrositesabHas padora (CP): 2,7 96
Pacuetno-rpaduueckue paboThl 0,9 34
[ToaroroBka K KOHTPOJILHBIM paboTaM 0,6 20
Jpyrue Buabl CaMOCTOSTENbHON paboThI 1,2 42
Buja koHTpoOIs: 3aueT / IK3aMeH - 3auer
C OLICHKOM
Bunet yueGHoI paboThI B 3aueTHBIX B actpon
SIMHMIIAX Jacax
O01mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 4,0 108
AyIUTOPHBIE 3aHSITHS: 1,3 36
Jlexumnu (Jlek) 0,4 12
[Tpaktuueckue 3ansatus (I113) 0,7 18
Jlaboparopueie 3aHsaTHs (J1ad) 0,2 6
CamocrositesbHas padora (CP): 2,7 72
PacuerHo-Tpaduueckue paboThI 0,9 25,5
ITonroToBka K KOHTPOJIBHBIM paboTam 0,6 15
Jlpyrue BUIbI CAaMOCTOSITENBHON pabOThI 1,2 31,5
Bua koHTpos: 3aueT / IK3aMeH - 3auer
C OLICHKOH

AHHOTAIUA

K Y4eOHOI1 mporpamMMe 1 CHUILTHHbBI
«MaTepuajioBeJleHle B TEXHOJIOTMH Heoprannveckux Bemects» (51.B.10)

1. Hean JMCHUMINIMHBI: TPUHOOpETEHHE  CTyIEHTaMHU

3HAHUIA,

HEOOXOIUMBIX  JUIS

CaMOCTOSITENILHOTO PEIlIEHUs BOIPOCOB, CBSI3aHHBIX C BRIOOPOM MaTepuajoB 000pyAOBaHUS
NPEANPUATHI TOHKOTO OPraHMYeCKOTro CHHTE3a; MOJydeHHe MH(POpMaluu o (HU3NYecKon
CYLUIHOCTH SIBJICHHM, MPOUCXOIANIMX B MaTepuanax, HCIOJb3yeMbIX, B YaCTHOCTH, B
TEXHOJIOTUSIX TOHKOTO OPraHUYECKOTO CHHTE3a; YCTAHOBJIEHHWE 3aBHCHUMOCTH MEXIY
COCTaBOM, CTPOEHHEM M CBOICTBaMHM MaTepHalioB, HCIOJb3yEMBIX, B YacCTHOCTH, B
TEXHOJIOTUSX TOHKOTO OPraHMYECKOTO CHUHTE3a; U3YYEHHUE TEOPUU U NMPAKTUKU PA3IAYHBIX
BBICOKYIO HAJeKHOCTb H
JOJTOBEYHOCTh JI€Talled MaIlMH, MWHCTPYMEHTAa M JPYIMX H3JEIUHA; O3HAKOMIIEHHE C
OCHOBHBIMHM T'pYIIIaMU METAJNTMYECKUX U HEMETANINYECKUX MaTepUalioB, HCIOJIb3YEMBIX, B

CIIOCOOOB  YMPOYHEHUSI MaTepHasoB,

00€eCIIeYnBaIOIINX




YaCTHOCTH, B TEXHOJIOTUSX TOHKOTO OPTaHUYECKOTO CHHTE3a UX CBOWCTBAMHU U 00JACTIMHU

MIPUMEHEHHS.

2. B pe3yabTare u3yueHusl AUCHHUILVIMHBI 00yYalUIUiicad Mo mporpamMme 0akajaBpuara

HOJIKeH:

Obnaoams crienyromumu npodeccuonansabivu (I1K) koMneTeHIusIMu:

— CIIOCOOHOCTHIO TPUHHUMATh KOHKPETHBIE TEXHHUYECKHE pELIeHUs Mpu pa3padoTke
TEXHOJIOTHYECKHUX IPOIECCOB, BHIOMpPATh TEXHHUYECKHUE CPEACTBA M TEXHOJOTHH C
Y4ETOM 3KOJOTHUECKUX MOCIeACTBHM ux npumeneHus (IIK-4);

— CIIOCOOHOCTHIO TPOBOJIUTH AHANU3 ChHIPbsS, MAaTEPUAJIOB M TOTOBOW IPOJIYKIUH,
OCYIIECTBIIATH OLCHKY pe3ynbraToB aHanu3za (I1K-10);

— TOTOBHOCTBHIO MIPOBOJIUTH CTAHIAPTHBIC U CEPTUDUKAIIMOHHBIC UCIIBITAHUS MATEPHAJIOB,
U3JCUi B TexHoJoruueckux mporeccos (ITK-17);

— - TOTOBHOCTBIO MCIIOJIH30BATh 3HAHUE CBOMCTB XUMUYECKUX IJIEMEHTOB, COCIMHEHUH U
MaTepUajIoB Ha X OCHOBE JUIS pelieHus 3aaa4 npodeccruonanbHon aestensuoctu (I1K-
18);
3nams:

— KIaccu(UKaIuio, CTPYKTYpY, COCTaB M CBOMCTBAa MAaTEPHAJIOB, HCIOJIb3yEeMBIX, B
YaCTHOCTH, B TEXHOJIOTHSIX TOHKOTO OPraHUYE€CKOI'0 CHHTE3a;

— MapKHPOBKY MAaTEepUAOB, WCIOIb3YEMBIX, B YACTHOCTH, B TEXHOJIOTHSX TOHKOTO
OpPraHUYECKOT0 CHHTE3a 110 POCCUICKUM CTaHapTaM;

— OCHOBHBIC KOHCTPYKIIMOHHBIE W (YHKIIMOHAJIbHBIC MATePUANIBI, IMPUMCHICMBIE B
000pyI0BaHUU TPEANPUITHI TOHKOTO OPTaHUYECKOTO CUHTE3A.

Ymems:

— paIMOHAJBHO MOA00paTh KOHCTPYKIIMOHHBIN MaTepHal A XUMUKO-TEXHOJIOTHYeCKOTro
nporecca (peakTopa, anmapara, MalldHbl) ¢ Y4eTOM METOOB 3alUThI OT BO3MOKHOTO
BO3/ICHCTBUS TEXHOJIOTUYECKOU CPEIBI.

Braoems:

— METOJaMU OMpEJENICHUs CBOICTB MaTepUalioB, HCIOIb3YEMBIX, B YaCTHOCTH, B
TEXHOJIOTHSX TOHKOTO OPraHUYeCKOTro CHHTE3a,

— JIaHHBIMHM JUIsl TIPUHSATUS KOHKPETHBIX TEXHUYECKUX pElIeHUuN mpu pa3padoTke
TEXHOJIOTHYECKHUX IPOIECCOB TOHKOTO OPTaHWYECKOTO CHHTE3a C TOYKH 3pEHUS
TEXHUKO-IKOHOMHUYECKOH 3(PPEeKTUBHOCTH IKOIOTHUECKOI 0€30MacHOCTH.

3. Kpatkoe cogep:kaHue TUCHUTLIAHBI

MartepuanoBeneHiue Kak HayKka: L€, 3a7auyd W 3HAYeHUE JAUCHUIUIMHBI. 3HaYCHHE
MaTepHUaJoB B PA3BUTUU XHMHKO-TEXHOJIOTHMUECKHX TPOIECCOB M OOCCICUECHUU UX
0€30MacHOCTH.

OU3NKO-XUMHUYECKUE OCHOBBI MATEPHUATIOBEICHUS
OcHOBHBIE TIOHSTHSI O CTPOEHUU, CTPYKTYpE M CBOMCTBaX MaTepuanoB. MeTOAbl U3ydeHUs
CTPYKTYPBI U CBOMCTB MaTePHAJIOB.

OcCHOBBI TEOpHH CIUTABOB. J{MarpaMMbl COCTOSTHUS CILIAaBOB. TE€PMHHBI U ONPEAETICHUS.
JlmarpaMMbl — «COCTaB-CBOMCTBO». a30BBIM COCTAaB CIUIAaBOB. 3aBUCUMOCTb MEXKIY
CBOMCTBaMH CIUIABOB U TUTIOM Iuarpammsel coctosinus. [Ipasuno H.C. Kypnakosa.

Meramueckre MaTeprasl.

Keneso u crmaBel Ha ero ocHoBe. JluarpaMmbl COCTOSHUSL KENe30-I[EMEHTHT.
KoMmrmoHeHTHI, a3sl U CTPYKTYpPHBIE COCTABIISAIONINE CTAJICH M OSIIBIX YyT'YHOB.

YrnepoaucTeie U JETUPOBAHHBIE CTAll, MapKUpOBKa. UyTryHbI cepbie, Oelble, KOBKUE,
BBICOKOITPOYHBIC, X CBOMCTBA, 00JIaCTh MPUMEHEHUS, MAPKUPOBKA.

Tepmuueckass o6pabotka. Teopuss U MpaKTUKa TEPMHUUYECKON U XHUMHKO-TEPMHUECKON
00pabOTKH METAJIOB U CIIJIaBOB.

[[BeTHBIE MeTa/NIbI M CIUIABBI Ha WX OCHOBE, CBOWCTBA, 00JIacTH MpPUMEHEHUS.
[TopomkoBele MeETANTMYSCKUE MaTepHadbl. Marepuaibl C OCOOBIMH  DJIEKTPUYCCKHUMH
CBOWCTBaMH.

OcHOBBI KOppO3UU METAUIOB. [ [pUHIIUIIBI U METO/IBI 3AIUTHI OT KOPPO3HH.

Koppo3us MeTaioB B YCIOBUSX TEXHOJIOTUYECKUX CPENl XUMHUUECKHUX TPOU3BOICTB.



[IpuHUMnOBT U METOABl 3alIUThl OT KOppo3uu. KOppO3HMOHHOCTOMKHE METATUIMYECKUE W
HEMETAJUIMYECKUE MaTepuanbl. MeToabl 3alllUThl MAalllMH W aIlllapaToB MPEANPUATHI TOHKOTO
OpPraHUYECKOT0 CUHTE3a OT KOPPO3HH.

Marepuanbl Ha OCHOBE BBICOKOMOJIEKYJIAPHBIX cOeIuHEeHH. CTpOEHHE M CBOMCTBA
MoJMMeEpoB. TepMOpeakTUBHBIE M TEpMOIUIACTHYHbIE ToJiuMepbl. CTpoeHHE U CBOWCTBA
mnactMacc.  OCHOBHBIE  PAa3HOBUIHOCTH  IMPOMBILUIEHHBIX IMOJUMEPOB W  IUIACTMACC.
["a3oHanonHEeHHbIE 1JIACTMACCHI.

OcoOeHHOCTH CTpPOEHHUS, CBOICTBa pPE3MHOBBIX MarepHalioB. Pe3uHbl 001Iero
Ha3HA4YEHMUS, CIeIMAIbHbIC PE3UHBI U 00JIaCTH X IPUMEHEHUS.

Jlakokpacounsie wmatepuasnbl  (JIKM). OcnoBubie Bunmbl JIKM. Kpacku, mnaku,
IPYHTOBKA, IITIATICBKA.

CwimkaTtHbie Matepuaisbl. [ padut. Acbect. CBoiicTBa M 001aCTH MPUMECHECHHUS.

OO01as xapakTepuCTUKa KOMIIO3ULIMOHHBIX MaTepuaioB. JlucnepcHo-ynpoueHHbie KM,
cinoucteie KM, Bonoknucteie KM. KoMmmno3unvoHHbIE MaTepuanabl Ha METAUIMYECKON U
HeMeTainueckoi ocHoBe. CAIl (criedeHHblE aqlOMUHUEBBIE MOPOILKH). ApPMHUPOBAaHHBIE
MOJIMMEPHbIE MAaTEPHUAIIBI.

DKOHOMHYECKH 00OCHOBAaHHBIN BHIOOP MAaTepHasoOB.

BbiOOp KOHCTPYKIIMOHHBIX ~MaTepuanoB Uil 00OpyAOBaHUSA MPEANPUATHNH  TOHKOTO
OPraHUYECKOTO CHUHTE3a. JKOJOTUYECKHE W DKOHOMHUYECKHE AaCIEKThl MaTEpPUATIOBEIICHUS U
3aIUTHl MATEPUAIIOB OT KOPPO3HH.

4. O0beM y4eOHOI TUCHUIIIHHBI

B 3aueTHBIX B akanewm.

Bunbt paboueii paboTh eIMHHLIAX gacax
O01mas TPyA0eMKOCTh JUCHUIIMHBI 110 Y4e0HOMY IJIAHY 3 108
AYAUTOpPHBIE 3aHATHUS: 1,3 48
Jlexmmm (Jlek) 0,9 32
[Tpaktnyeckue 3anstus (I13) 0,4 16
CamocrositesbHas padora (CP): 1,7 60
Pedepar 0,6 20
KoHTtakTHas camocTosiTenbHas paboTa 11 0,2
CaMOCTOATEIbHOE NU3YYEHHE PA3/EI0B IUCHUIIMHBI ' 39,8
Bua KOHTpoJIsA: 3a4eT / IK3aMeH 3ayer

B 3auetrnsix | B actp.

Bupl paboueii paboTh eIMHUTIAX qJacax
Oo0mas TPyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4eOHOMY MJIAHY 3 81
AyAUTOpPHBIE 3aHATHS: 1,3 36
Jlexmm (Jlek) 0,9 24
[Tpaktueckue 3arstus (I13) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
Pedepar 0,6 15
KonTakTHas camocTosTensHas paboTta 11 0,15
CaMOCTOSITeThHOE H3YYCHHE Pa3fesiOB JUCIUATUTHHE ’ 29,85
Bua KoHTpoJIsA: 3a4eT / IK3aMeH 3a4er

AHHOTAUA
K Y4eOHOI mporpamMme JMCHUIITHHbI
«MopaeaupoBaHHe XMMHUKO-TEXHOJOTHYECKUX MPOLECCOB B TEXHOJIOTHH
Heoprannvecknx Bemiecrs» (b1.B.11)
1. Heap aucUMIUIMHBI — TOJIyueHHE OOydYarolMMcsA 3HAaHUN B 00JacTH KOMIBIOTEPHOTO
MOJICIIMPOBAHUST XUMHKO-TEXHOJOTHUECKUX MPOIECCOB C MPUMEHEHHEM COBPEMEHHBIX



CUCTEM KOMIIbIOTEpHOM Maremartuku, B yacTHoctu MATLAB u VBA, a Ttakxe
MpHOOpeTeHNEe UM MPAKTUUYECKUX HABBIKOB Pa3pabOTKU JaHHBIX KOMIBIOTEPHBIX MOJEIEH ¢
OJTHOBPEMEHHBIM PEIICHUEM 33]1a4 CTPYKTYPHOH U MapaMeTpUIeCKON UACHTH(PUKAIIUH.

2. B pe3yabTaTe M3y4YeHUs TMCUHMILUIMHBI 00y4aloUIMiics MO MporpaMMe OakajaBpuUara
JMOJIKEH:

Obnadams cnenyromumu odbmenpodeccuonanbabiMu (OIIK) u nmpodeccrnonansubivu (I1K)
KOMITETCHIIUSIMU

— BIQJCHUEM OCHOBHBIMH METOJAMHU, CIIOCOOAMU U CPEACTBAMHU IOTYYECHHs, XpaHEHHS,
nepepaboTKu UHPOPMALIMKU, HAaBBIKAMUA Pa0OThI KOMITBIOTEPOM KaK CPEICTBOM YIIPAaBIICHUS
undopmanueii (OITK-5);

— TOTOBHOCTHIO NMPUMEHSTh AHAIUTHUUYECKHUE M YUCICHHBIE METOJbl PEIICHUs MOCTABICHHBIX
3aJ1a4, UCMOJIb30BaTh COBPEMEHHbIE HH(OPMALIMOHHBIE TEXHOJIOTUH, TPOBOAUTH 00Pa0OTKY
uHQOpMAllUM ¥  HUCHOJIB30BAHHWEM MPUKIAJAHBIX NPOTPAMMHBIX  CpPEACTB  cepsl
npodeccuoHaNbHON AESITEeNbHOCTH, UCIIONb30BATh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUU U
0a3bl JaHHBIX B CBOCH MPOPECCHOHATBHONU JNEATSILHOCTH, TTAKEThI MPUKIATHBIX POrpaMM
JU1s pacyéra TEXHOJOTMYECKUX mapameTpoB obopynoBanus (ITK-2);

— CIIOCOOHOCTHIO HAJIAXXMBaTh, HACTPAWBATh M OCYIIECTBISITH IPOBEPKY OOOpYHOBaHUS U
nporpamMiubix cpeacts (ITK-6);

3nams:

— METOJbl TOCTPOCHHSI SMIUPUUYECKUX (BEPOATHOCTHO-CTATHCTUYECKUX) U  (PHU3UKO-
XUMHUYECKUX (TCOPETUUECKUX ) MOJIEICH XUMHUKO-TEXHOJIOTUIECKUX TTPOLIECCOB;

— METOJbl HIECHTU(PUKALKUKA MATEeMAaTHUYECKUX OIMUCAHUI TEXHOJOTUYECKHX IMPOIECCOB Ha
OCHOBE JKCIIEPUMEHTAJIBHBIX JTaHHBIX; METOJbl ONTHUMHU3AINH XHUMHKO-TEXHOJIOTUUECKHUX
MIPOLIECCOB C MPUMEHEHUEM IMITUPUUYECKUX U/UIH PU3UKO-XUMHUYECKUX MOJEIEH.

Ymems:

— MPUMEHATh W3BECTHBIE METOAbl BBIYMCIUTEIBHOM MaTeMaTUKU U MAaTeMaTH4YeCKOU
CTaTHCTUKH JIJIsl PEUICHUS KOHKPETHBIX 3a7a4 pacyera, MOACIUPOBAHUS, HICHTUPUKAIIUN U
ONTUMU3ALMM TMPU HCCIAEAOBAHUM, NPOCKTUPOBAHMM M YIPABICHUU MPOLIECCAMHU
XMMHYECKOM TEXHOJOIMH, a TAaKK€ YMETh MCHOJb30BaTh B CBOEW NPAKTUYECKOU
NEeATEIBbHOCTH JJIs1 JOCTUKEHHUS STUX 1eJIed U3BECTHBIE MAKEThl MPUKIIAIHBIX IPOTPAMM.

Braoemy:

— METOJlaMH MaTeMaTH4YeCKOW CTATUCTHUKU [UIsi OOpaOOTKM pe3ynbTaTOB AaKTUBHBIX H
MAaCCUBHBIX DJKCIIEPUMEHTOB, a TaKXK€ METOJaMH BBIYUCIUTEIBHOW MaTEMaTHUKH IS
pa3paboTKu U peann3aluy Ha KOMIIBIoTepax aaropuTMOB MOAECTUPOBAHUS, UACHTU(DUKAIINH
Y ONTHUMU3AINH XUMUKO-TEXHOJIOTHYECKUX TPOIECCOB;

3. Kparkoe conep:xanue 1MCUUNINHbBI:

3.1. OcHogHble npuHYUNbl KOMNBIOMEPHO20 MOOENUPOBAHUS XUMUKO-MEXHON0SUYECKUX

npoyeccog (XTII). MaTemaTuueckue >MIHPUYECKUE, MaTeMaTH4YeCKHe (PU3UKO-XUMUYECKUE

MOJICIM M KOMIIBIOTEPHOE MOJIeTUpoBaHue. JleTepMUHUPOBAHHBIE U BEPOSATHOCTHBHIE

MareMatuyeckue Mozenu. [IpumMeHeHrne MEeTOI0NOTMM CHCTEMHOTO aHajiu3a AJid PEIICHUs

3a7ad MojenupoBaHus. lIpuMeHeHHE NPUHIMIA «IEPHOTO SIIUKa» TPU MaTeMaTHYeCKOM

MOJEJIUPOBAHUMU. ABTOMAaTU3UPOBAHHbBIE CUCTEMBI MPUKJIIATHOM UH(OPMATHKH.

Hepapxuueckass CTpyKTypa XUMHUYECKUX IPOM3BOACTB W WX MAaTEMaTHUYECKUX MOIEICH.

[IpuMeHeHrne KOMITBIOTEPHBIX MOJENIEH XMMUYECKUX MPOLIECCOB JJISI aHAIN3a, ONTUMU3AIUN U

CHHTE3a XHMMHKO-TEXHOJIOTHYECKUX CcHUCTeM. (OCHOBHBIE TIPUEMBI MaTEMATHYECKOTO

MOJICTTUPOBAHUS: SMIIUPHUECKUN, CTPYKTYPHBIN ((HDU3UKO-XUMUYECKHU) U KOMOWHUPOBAHHBIH

(Teopetnyeckuii). [locTpoeHne craTMueckMxX W JNUHAMHYECKUX Mojenei. Pemenne mpsmMbix

3amad. [IpoekTHBI W MOBEpOYHBIN (OIEHOYHBINH) pacueT mpolieccoB. PemieHne oOpaTHBIX

3amad. [lapamerpuueckass W CTPYKTypHas HWISHTU(HUKAIMA MAaTEeMAaTHUYECKUX MOJIETEeH.

VYcraHoBneHue aeKBaTHOCTH MaTeMaTH4YecKux Mozeneil. CTpaTerus mpoBeIeHUsI PACUETHBIX

HCCIIEIOBAHUIN W KOMITBIOTEPHOTO MOJIETUPOBAHUS PEATbHBIX MPOIIECCOB.

3.2. Illocmpoenue smnupuieckux mooeneu.

dbopMynupoBKa 3aJayd aNMpOKCHMAlMU JaHHBIX JJIS OMHCAHMS OSKCHEPUMEHTATbHBIX

3aBUCUMOCTEH M IMOJY4YEHUS SMIMPUYECKUX MOJENEeH IpoueccoB. Bunubl kpurepues



anmpokcuMauuu. Kpurepuit  Meroma  HauMMeHbLIMX — KBajapaToB. Pemienue  3agaum
afmpoKCUMAIMKM JUIsl HEJIMHEWHBIX M JIMHEHHBIX II0 MapaMmeTpaMm Mojeneil. MarpuuHas
(hopMyIIMpOBKa 33aJja4d AMMPOKCUMAIUU. AHATUTUYCCKUI U QITOPUTMUYCCKHA TTOXOABI JUIS
pelleHrs 3aJayd allpOKCHUMAlUK JUIsl JTUHEHHBIX U JMHEApU30BAHHBIX MOJENEH METOJ0M
HAaNMCHBIINX KBa,HpaTOB;

3aKOH HOPMAJIBHOTO DACHPENENCHUs Ul BEKTOPHBIX CIydallHBIX BEJIMYMHBI U
ONpENEJICHUE UX YHCIOBBIX XAPAKTEPUCTUK. MaTeMaTHu4ecKoe OKHMIAHHUE U JUCIIEepCUs
JUIsL BEKTOPHBIX CIIyYalHBIX BEIWYUH. JIMCIEPCHOHHBIA W KOPPEJALMOHHBIA aHAIIU3.
[lonaTna pucnepcuu BOCHPOU3BOAMMOCTH M aJE€KBAaTHOCTH, a TaKXKe OCTaTOYHOHN
mucriepcun. OmnpeneneHne BhIOOPOUYHBIX KO3(PPUIMEHTOB Koppemsiuuud u Koddduumenra
MHOXECTBEHHOW Koppemsiuuu. CTaTUCTUYECKUH TOAXO0J K OIpPEACNICHUI0 OIIMOOK U
IIOTPELIHOCTEN B SKCIIEPUMEHTAJIbHBIX TOYKaX U3MEPECHUM;

PErPECCUOHHBIN U KOPPEISALMOHHBIN aHAIU3 Ul TIOCTPOCHMS YMIMPUYECKUX MOJEICH Ha
OCHOBE JIaHHBIX IMACCHBHOTO JSKcnepuMeHTa. [loHSATHA (QYHKIMM OTKIMKAa U (DaKTOpPOB.
OcCHOBHbBIE [JIONMYIIEHHUS] PETPECCHOHHOTO U KOPPENSLUMOHHOrO aHanu3a. Kpurepuu
MIPOBEPKH OJHOPOJHOCTH jaucnepcuii. BeiOop Buga ypaBHEHHH perpeccuu, a Takke
orpeseneHue Ko3PpPHUINEHTOB PETPECCU U UX 3HAYMMOCTH C MCIIOJIb30BAHUEM KPUTEPHUS
Creiogenra. [Ipoueaypa UCKIIOUYEHUS HE3HAYMMBIX KOX(PQHUIMEHTOB PErpecCHH.
Onpenenenre aieKBaTHOCTU PETPECCUOHHBIX MOJIENIEN C MOMOILBIO Kputepus duliepa;
OCHOBHBIE TIOJIOKEHUSI TEOPUH IUIAHUPOBaHUs FKcrepuMeHTOB (I): mosHbId (hakTOpHBIN
skcnepumeHT (IIPD) n obpaboTtka ero pe3ynbraTtoB. OnTUMaNIbHBIE CBONWCTBA MAaTpPHULIBI
IUTAHUPOBAHMS U CBOWCTBO OpTOroHanbHOCTU. Ompenenenue ko3((UIMEHTOB MOAEEH,
UX 3HAUMMOCTM M TIpOBEpKa aJeKBaTHOCTH YypaBHEHHs perpeccuu. (CBONCTBO
pOTaTabenbHOCTH MOJHOTO (PAKTOPHOTO IKCIIEPUMEHTA;

OCHOBHBIC TIOJIOKEHUSI TEOpUHM IUIaHUpoBaHUs HKcnepuMeHToB (II): oproronanbHbIM
LHEHTpaJIbHBIA  KOoMIO3UIMOHHBIN TutaH (OLIKII) skcnepumeHTOB M 00paboTka €ero
pe3yabTaroB. O0ecredyeHre OpTOTOHAIbHOCTH MAaTPUIlbl IJIAHUPOBAHUS M OIpeesieHUe
BEJIMYMHBI 3Be37HOrO Iieya. OnpeneneHue Ko3GGUIMEHTOB MOAETH, UX 3HAYUMOCTH U
OLICHKA aICKBaTHOCTU YpaBHEHHs perpeccuu. PacueTHoe BpIUMCIEHUE KOOPAUHAT TOYKH
ONTUMYMa (IKCTpEMyMa);

ONTUMU3ALM DKCIEPUMEHTAIBHBIX HCCIEIOBaHUNM C IpUMEHEHHEeM Meroaa bokca-
Bunbecona. OCHOBHBIE NOAXOJBl K ONTUMH3ALUU SKCIIEPUMEHTAIBHBIX MCCIEIOBAHUM.
DKCrepuMEHTAIbHO-CTAaTUCTUYECKUI MeToa. CTpaTerusi ABMKEHUS K ONTUMYMY LI€JIEBOM
¢byHkuun (PyHKUMU OTKIMKA) IPaAMEHTHBIM MeTonoM. KpuTepuu HOCTHKEHHUS «1OYTH
CTallMOHApPHOM 00JIaCTH» M METOJbl YTOYHEHMs IOJIOKEHHS ONTHUMAlIbHONW TOYKU B
(aKkTOPHOM MPOCTPAHCTBE.

3.3. [locmpoenue ghuzuxo-xumuueckux mooeneti:

JTalbl MaTeMaTU4EeCKOro MonaenupoBaHus. @DOpMynMpoOBKa THIIOTE3, IIOCTPOCHHE
MaTeMaTHYeCKOro OMMCaHUs, pa3paboTKa MOAETHPYIOLIEro ajiropuTMma, IpoBepKa
a/JIeKBaTHOCTU MOJENU U HJAEHTU(UKALMS UX MapaMeTpoB, PAacUETHbIE HCCIEIOBAHUS
(BBIYMCIIUTENBHBIN SKCIIEPUMEHT);

COCTaBJICHHE CHCTEM YpaBHEHHH MaTeMaTHYeCKOIro OMMCAHUS IPOLECCOB U pa3paboTKa
(BBIOOp) aNrOpUTMOB HX pelIeHUs. bBIIOYHBI NPUHIUI TMOCTPOEHHS] CTPYKTYPHBIX
MaTeMaTH4ecKux Mojeneil. OO600IEeHHOe ONCcaHue JBIKEHUS TOTOKOB (Da3 B ammaparax
C TOMONIBI0 THAPOJAMHAMMYECKUX MOJENEH, YYHUTHIBAOIIMX COCPEJOTOYEHHBIE U
pacripeielleHHbIe HCTOUHUKH BEILECTBA U SHEPTUH (TeI1oThl). JIokanbHbIe HHTEHCUBHOCTH
HMCTOYHUKOB BEILIECTBA U TEIJIOTHI B MOTOKAaX, COOTBETCTBYIOUIME DPA3IUYHBIM (U3HUKO-
XUMHUYECKUX IMpoueccaM. (OCHOBHBIE THIIBI YpPaBHEHUN MaTEeMaTHYECKOIO OIMCaHUS
XUMHKO-TEXHOJOTHYECKHUX IPOLIECCOB — KOHEUHbIe, OOBIKHOBEHHbIE AU(PepeHInanbHbIe
u nuddepeHnanbHble ypaBHEHUS B YaCTHBIX IPOU3BOJIHBIX;



MaTEMaTUYECKOE  MOJEIMPOBAHUE  CTALlMOHAPHBIX W JUHAMMYECKHUX  PEXKUMOB
TMJIPABIMYECKUX  IPOLECCOB B  TPYOOIPOBOJHBIX  CHCTEMax, IJIOOaJbHbIE U
JEKOMIIO3ULIMOHHBIE METO/Ibl PELIEHHSI CHCTEM HEJIMHEWHBIX YPaBHEHUM, a TAKXKE SIBHbIE U
HESIBHBIE METO/bl UHMCIIEHHOI'O PEIIEHUs] CUCTEM OOBIKHOBEHHBIX IU(QepeHInaTIbHbIX
ypaBHeHuil. CocTaBiieHUE YpaBHEHUI MaTeMaTH4YEeCKOro onucanus npouecca. [loctpoenue
MHGOPMALIMOHHBIX MaTpPUIl MaTeMAaTHYECKUX Mojenell A BbiOopa OOLIEero aaropurma
pelIeHNs — MOJEJIMPYIOIIEro aNropurMa. Peanuzanys alropuTMoB pelIeHUs] HETMHEWHBIX
U OOBIKHOBEHHBIX TU(epeHIHaIbHbIX ypaBHeHUH. OnucaHue CTalMOHAPHBIX PEKUMOB
XTII ¢ npuMeHEHUEM CHUCTEM JIMHEWHBIX W HEIMHEMHBIX ypaBHEHUM. MTepannoHHbIE
anroputMsel pemieHus. Ilpumenenne MeTonoB mpocTeix utepauuii U Herorona-Padcona
s monydeHuss — pemieHus.  [IpoOnemMa  CXOOMMOCTH — TIpolecca  pEmIeHHs.
JICKOMIIO3MLIMOHHBIA  METOJ PELICHHMS CIIOXKHBIX CHCTEM KOHEYHBIX ypaBHEHHM.
[Toctpoenne wWHGOPMALMOHHON MaTpUIBl s BBIOOpPA ONTHMAJIBHOTO aJIrOpUTMa
pewenust 3agaud. IlonsTHe »xecTkocTn cucteM aAuddepeHunanbHbIX ypaBHEHUH U
KpUTEPUU KECTKOCTU. SIBHbIE (OBICTpbIE) M HESBHBbIE (MEIJIEHHBIE) METOAbl PELICHUS.
MeTtoasl mepBoro (Meroa Jiiepa), BToporo (MoauduiIMpoBaHHBIE METOABI Dilnepa) u
gyerBeproro mnopsaka (meron Pynre-Kyrra). OreHka TOYHOCTH METOMOB — OIIMOOK
ycedeHus. [lepexonHplie omMOKY U OIIMOKY OKPYTJIEHUS IPU YUCIIEHHOM UHTEIPUPOBAHUU
middepeHnmanbHbX ypaBHeHUH. CriocoObl o0ecTiedyeHns CXOIUMOCTH PEUICHUS 3a1a4H.
[IpuMeHeHne HESBHBIX METOJOB ISl PEIICHHs >KECTKMX CHUCTeM IuddepeHIInaTIbHbIX
ypaBHeHui. OmnpenencHus IIara UHTETPUPOBAHUS WTEPALMOHHBIM METONOM. MeTonos
Kpsnka-Hukonbcona (Meron Tpaneuui);

MaTEMaTHYECKOE MOJEIMPOBAHUE CTALIMOHAPHBIX PEXXHMMOB IIPOLIECCOB TEIUIONEPEAUn B
IUIACTUHYATBIX U 3MEEBHUKOBBIX  TEIUIOOOMEHHUKAaX. MareMaTuyeckoe ONMCaHUe
IIPOLIECCOB C MPUMEHEHHEM MoJeliell MIealbHOr0 CMEIICHUs U BbITeCHeHMs. Bbibop u
rpaduyeckoe npecTaBIeHUE aITOPUTMOB pelieHus. [Ipumenenre cTanjapTHBIX METOJOB
BBIYHCIIUTEIBHON MaTEMaTUKH JUIsl PELLICHNUS 3a/a4;

MaTeMaTHYeCKOe MOJIEIMPOBAHUE CTAIIMOHAPHBIX PEXUMOB MPOIECCOB TEIUIONEpEIau B
MPSIMOTOYHBIX U MPOTUBOTOYHBIX TPYOUaThIX TEIJIOOOMEHHHUKOB, pelieHue 3agaun Komm
U KpaeBOM 3aJauu NpU HMHTETPUPOBAHUU CHUCTEM OOBIKHOBEHHBIX IU(QepeHIHaTIbHbIX
YpaBHEHUH. MaremaTtuueckoe ONKMCAHHE TIPOIECCOB C MPUMEHEHHEM MoJenen
uJcanbHOro BbITecHEHMs. Pemenue 3amaun Komm u kpaeBoil 3amaum. IlpencraBienue
QITOPUTMOB BBIYMCICHUI B BUJE HMH(OPMALMOHHOW MAaTpUIBl CUCTEMBl YpaBHEHMM
MaTeMaTHYeCKOro ONMMCaHus U OJOK-cxeM pacueToB. Maremarnyeckoe onucanue XTII ¢
MPUMEHEHUEM CHUCTEM OOBIKHOBEHHBIX Ju(depeHIMalbHbIX YypaBHeHUH. OnuncaHue
O0BEKTOB C pacHpeielieHHBIMM B MpOCTpaHCTBe napamerpamu. DopmynupoBka
HayaJIbHBIX U KPAeBBIX YCJIOBHUH 3a/1a4 pemieHus. YuCaeHHbI anroputM | -ro nmopsiaka uist
pemenns 3anaun Komm. MeTo «[IpuCTpenKku» JUlsl peIIeHns KpaeBoil 3a1auu;
MaTeMaTHYeCKOe MOJIEIMPOBAHUE CTAllMOHAPHBIX PEXHMOB IPOLIECCOB B PEAKTOpPaxX C
MEIIAIKOM. Onucanne MUKPOKMHETUYECKUX 3aKOHOMEPHOCTEN [IPOTEKAHUSA
MIPOU3BOJIBHBIX CJIOXKHBIX XMMUYECKHX peakluil B )KUAKON (a3e 1151 MHOTOKOMITOHEHTHBIX
cucreM. OrpeneneHre KIIOYEBbIX KOMIIOHEHTOB CJIOKHBIX XHUMHYECKHX peakIuil c
NPUMEHEHHEM METOJOB JIMHEHHOW anreOpbl - pPaHrOB MAaTpHUI] CTEXHMOMETPHYECKUX
Ko3(G(ULIMEHTOB peakiuu. MareMaTu4eckoe OIMCaHUE PEeaKTOPHOro Tpolecca C
pyOamkoil uis TPOU3BOJIBHOW CXEMbl NPOTEKaHUS XHUMHUYECKOH peakiuu.  Bwidop
QITOPUTMOB pEILEeHUsl 33Jauyd C MPUMEHEHHEeM HH(GOPMAIMOHHON MaTpHIIbl CHCTEMBI
YPAaBHEHUII MaTEMAaTUYECKOTO OIMCAaHUS M MPEICTaBICHMS alrOpUTMa pELIEHUS C
MTOMOMIBIO OJIOK-CXEMBI pacueTa Ipolecca;

MaTEMaTHYECKOE MOJEINPOBAHUE HECTALIMOHAPHBIX PEXUMOB IIPOLIECCOB B PEAKTOPAX C
Memankord. MaremaTndeckass IIOCTAaHOBKA 3aJadyd JUld PEAKIUM C MPOM3BOJIBHON
crexuoMerpuueckoit cxemon. dopmynupoBka 3amaun Komm — 3amauum ¢ HayalabHBIMU
yciaoBUAMHU. Pa3HOCTHOE MpeACTaBICHHE CUCTEMbl OOBIKHOBEHHBIX IU(epeHIINaTIbHbIX
ypaBHeHui. [loctpoenune nHOOPMAITMOHHONW MAaTPHIIBI IJIs1 BRIOOpA aJIrTOPUTMA PEIICHHUS.
I'paduueckoe npecTaBiIeHUE ATOPUTMA PEIIEHUS B BUJIE OJIOK-CXEMBI pacyera;



¢ MaTeMaTHYECKOE MOJICIMPOBAHUE CTAI[MOHAPHBIX PEXKHUMOB B TPYOUaTBIX PEaKTOpax ¢
IPSIMOTOYHBIM M IPOTMBOTOYHBIM JBW)KCHHEM TEIUIOHOCHTENeH. MaremaTndeckas
IIOCTAaHOBKA 3aJayd JUIsl pPEaKUMM C KOHKPETHOM CTEXMOMETPUYECKOM CXEMOM.
®opmynupoBka 3agaun Komm — 3aaun ¢ Ha4aJabHBIMHM YCIOBHSAMM M KPacBOW 3alayuul —
3aJjauul C KpaeBBIMH YCIOBHAMHU. Pa3HOCTHOE mpencTaBlieHME CHCTEM OOBIKHOBEHHBIX
middepeHnranbHbIX ypaBHeHU. [locTpoeHne MHGOPMALMOHHBIX MaTpUll AJs BbIOOpA
ITOpUTMOB pemieHus. I'paduyeckoe npencraBieHue alropuTMOB PEIIEHUS B BUAE OJOK-
CXEMBI pacyera;

e MaTeMaTHYeCKOEe MOJECIMPOBAHUE HECTALMOHAPHBIX PEXHMMOB IPOLECCOB B TPyOUaATHIX
peakropax ¥ 4YMCICHHBIC QITOPUTMBl JUCKPETU3ALMM I PELIEHUs CHUCTEM
muddepeHManbHbBIX  ypaBHEHMH C YacTHBIMM IPOM3BOAHBIMU. MaTemarudeckas
IIOCTAaHOBKA 3aJa4d JUIsl PEaKUMH C KOHKPETHOM CTEXHOMETPUYECKOM CXEMOM.
@dopMyIupoOBKa HayaJdbHBIX M PAaHUYHBIX yciaoBHH. JuddepeHunanbHble ypaBHEHUS B
YAaCTHBIX MPOU3BOAHBIX - SJUTMNTHYECKOTO, TapaboIMIecKOTro 1 TUIepOoInIecKOro THIIOB.
ANropuTMbI pelIeHUs ypaBHEHHMH mapaOoaudeckoro Tuma. MaremaTuueckass MOJElb
XUMHUYECKOTO MPEBpALEHUss B H30TEPMUYECKHX YCIOBHUAX I HECTAlMOHAPHOIO
mporecca B TpyOdaThIX ammapaTax € Y4eTOM IPOJOJbHOIO IE€pPEeMEIIMBAaHUS U C
NPUMEHEHHEM  OJHOMApPAMETPUYEeCKOH  AUPPY3MOHHOH  MOJEeNu IS ONHCAHUS
I'MJIPOAMHAMHUYECKON 0OCTAaHOBKM B PEAKIIMOHHOM IOTOKE. AJITOPUTMBI pEIIEHUs B BUJE
CHCTEM HEJIMHEWHBIX YpaBHEHHWH, a Takke OOBIKHOBEHHBIX auddepeHInanbHbIX
YPaBHEHUI NIEPBOIO U BTOPOTO MOPSIIKOB;

¢  MaTeMaTU4YECKOE MOJEIMPOBAHME CTALIMOHAPHBIX PEKHMOB IIPOLIECCOB HENPEPBIBHOU
MHOTOKOMIIOHEHTHOH peKTHU(HKAIMK U abcopOumu. MaTemMaTH4eckoe OnrcaHue mporecca
MHOT'OKOMIIOHEHTHOM peKTU(HKAIMK B TapeabuaToi KoJIoHHe. MozaenupoBaHue (ha3oBOro
PAaBHOBECHS M IPOLIECCA MACCOIIEPENAYN HA TAPEIKAaX B MHOINOKOMIIOHEHTHBIX CHUCTEMAX.
VYdyer TemioBbIX OadaHCOB Ha Tapelkax [P  MOJEIMPOBAHUU  Ipolecca B
peKTU(DUKAIMOHHOW KOJIOHHE. J[eKOMITO3WUIIMOHHBIN aJIropuT™M pacdera Ipoiecca
pekTH(UKaIMM B KOJIOHHOM ammapare. MaremaTuyeckoe ONHUCAaHHWEe Ipolecca
MHOTOKOMIIOHEHTHOM a0CcopOIMu B HacaJo04HOW KoJIoHHE. MoJenupoBaHue Ipoiiecca
MHOTOKOMIIOHEHTHOW MaccOlepejaud B CEKLUUAX HAacaJ04HOM KOJOHHBI. AJITOPUTM
pelIeHrs KpaeBOMl 3ajauu A MOJENMpOBaHMs Ipoliecca adcopOLMK B HacaJlO4HON
KOJIOHHE.

1.4. Ocnovl onmumusayuu XuMuKo-mexHoI02U4eCcKUux npoyeccos:

e pelmleHME 3aJad  ONTHUMM3AlMM C  TEPMOAMHAMMYECKHMH, TEXHOJIOIMYECKHMH,
OKOHOMHMYECKUMH, TEXHUKO-DKOHOMHUYECKMMH W DKOJOTMYECKUMHU  KPUTEPUSIMHU
ontuManbHOCcTU. OnTuUManbHble pecypcocOeperarone XTII. Bwibop kpurepues
ONTUMANBHOCTH (1eneBbIX (yHKIMI). DOpMyIUpPOBKa MHOTOKPUTEPUAIBHON 3aJauu
ontuMuzanuu. OCOOEHHOCTH pelieHHs ONTUMU3alMOHHBIX 3anady XTIl mpu Hammuum
HECKOJIbKUX KPUTEPHEB ONTHMAJIbHOCTH, OBPRXKHOM XapakTepe LesleBOM (QyHKIUM U
HAJIMYUM OTpaHUYEHU 1-Tro U 2-ro poja;

® aNropuTMbl OJAHOMEPHOM M MHOTOMEPHOW ONTUMHU3AaLMU. MeTolbl CKaHWPOBAHMI,
JIOKAJIM3aIMK SKCTPEMYyMa, 30J0TOro ceueHus U uyncesn OuOoHa4yM B Cilydae OJHOMEPHOM
ONTUMHU3ALMU. MeTonbl MHOTOMEPHOH ONTHUMH3AllMM HYJIEBOIO, MEPBOIO U BTOPOTO
nopsAakoB. CHUMIUIEKCHBIE, ClIy4YailiHble M TPAAUEHTHBIE METOAbl MHOTOMEPHOM
onTuMH3aMu. Meto mTpadHbIX QYHKIHHA.

3.5. 3akntouenue:

IIPUMEHEHHE KOMIBIOTEPHBIX Mozene X TII npu npoekTUpoBaHUN XMMUYECKUX MPOU3BOACTB

— B CAIIP. 3agaun cucrem aBToMartuszupoBaHHoOro mpoektupoBanus (CAIIP) u crpykrypa

CHCTEM  KOMIIBIOTEPHOTO  NpOeKTHpoBaHMA. HMHdopManuoHHOE H  MaTeMaTHYecKoe

obecneuenne CAIIP. ABToMaTH3MpOBaHHOE IPOEKTUPOBAHNE C IPUMEHEHNEM KOMIIBIOTEPHBIX

mogaenent XTII;

npuMeHeHne KoMmbroTepHblx Mmogenedt XTIl mpum  ynpaBiaeHMM  TEXHOJIOTMYECKHMH

npoueccamu — B ACVYTII. KomnsrorepHoe monenupoBanue XTIl B pexume peanbHOro



BpeMeHu. CHCTeMBbI MPSIMOTO U(GPOBOro (KOMIBIOTEPHOTO) YIPABICHUS TEXHOJIOTUYECKHUMU
MPOLECCAMM. OcobeHnnocTH peanuzanuu KOMIBIOTEPHBIX MoJeen XTII B
aBTOMATHU3MPOBAHHBIX CUCTEMAX yIpaBiieHUs TexHosornueckumu npoueccamu (ACYTII).

4. O0beM y4eOHOI JUCHUNIMHBI:

KonunuectBo Bcero vacos B
3aYETHBIX CJIUH. ceMecTpe
OO0mas Tpy10eMKOCTh JMCIUIIIUHbI 3 108
B ToMm uncne Ha 00yuenue 3 108
AyaUTOpPHBIE 3aHATHS: 1,33 48
Jlexuuu 0,89 32
[IpakTuueckue 3aHATH - -
JlaGopaTopHbIie pabOThI 0,44 16
CamocrosiTejibHasi paboTa 1,66 60
PacuetHo-rpaduueckre paboTsl - -
Jpyrue BUIBI CAMOCTOSITEIEHOM PaOOTHI 1,67 60
Bua nrorosoro koutrpoJis 3Hanni (mudd. 3auér) - -
Konunuectso Bcero
3aYETHBIX CJIUH. ACTPOHOM.
4acoB B
cemecTpe
OO0mast Tpy10€eMKOCTb M CHUILTHHBI 3 81
AyIMTOpHBbIE 3aHATHS: 1,33 36
Jlexnun 0,89 24
[TpakTudeckue 3aHsATH - -
JlabopaTopHbie paboThI 0,44 12
CamocrosiTesbHasi padora 1,66 45
PacueTHo-rpaduueckue paboThl - -
Jpyrue Bupl caMOCTOSITENIbHON pabOThI 1,67 45
Buja nToroBoro KoHTpo.as 3Hanui (audg. 3a4ér) - -

AHHOTAIUA
K Y4eOHO# nmporpamMMe JMCUUIIIHHbBI
«TeopeTnyeckne OCHOBBI TEXHOJIOTHMH Heoprannvecknx BemecTs» (b1.B.12)
1. Ileap DMCHMIUVIMHBI - COCTOMT B NPHOOPETEHHH OOYYAIOUIMMUCS 3HAHHH W OCHOBHBIX
NOHATUH O  (UBMKO-XMMHYECKUX  TpolLeccax, MPOTEKAIOUMX TNpU  HPOBEIEHHS
TEXHOJIOTUYECKHUX OIepaluil nepepaboTKu MHUHEPAIBbHOTO ChIpbs, MOJYyYEHHUS MPOAYKTOB U
(GYHKIMOHATIBHBIX MAaTEpHAIOB B TEXHOJIOTHH HEOPTaHUYECKUX BELIECTB.
2. B pe3yabTrare m3yuyeHHs] TUCHMILUIMHBI 00ydawmmiics mo mporpaMMe 0akajaBpuarta
JOJIKeH:
Obnadams CIeNyONUMA KOMITETCHIIHSIMU:
- CIOCOOHOCTBIO UCMOJIb30BaTh 3HAHUS O CTPOCHUHU BEILECTBA, NIPUPOEC XMMUYECKON CBSI3U B
Pa3IUYHBIX KJIaccaxX COCTUHEHUH 11l MOHMMaHus UX pusnko-xuMudeckux cpoiicts (OITK-3);
- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUE CBOWCTB XMMHMUYECKHUX DJIEMEHTOB, COCAUHEHMM U
MaTepUaJioB Ha UX OCHOBE JIJIs pelieHus 3a1au npodeccnonanbHoi nesteraprocty (ITK-18);
- TOTOBHOCTBIO M3y4aTh HayYHO-TEXHUYECKYIO WH(POPMAIIHIO, OTEUECTBEHHBIN U 3apyOeKHBbIi
ombIT 10 TemMatuke uccaenoBanus (ITK-20).
3uams:
- (pU3MKO-XUMHUYECKHE OCHOBBI TEXHOJIOTMU HEOPIaHNYECKUX BEILLECTB;




- OOIIKMe TPUHIMITBI OCYIIECTBICHUS XUMHUCCKUX MPOIECCOB IMOJYUYCHHS] HEOPTaHUYECKUX
(YHKIIMOHATBHBIX MAaTEPHAIIOB U TIPOTYKTOB;

Ymemn:

- aHAJIM3MPOBATh B3aMMOCBS3b TEXHOJOTHYECKUX MapaMeTpoB U 3P (HEKTUBHOCTH Tpolecca
Ka4yecTBa MPOIYKIIHH;

- YIIPaBJIATH CKOPOCTHIO M MOJIHOTOHW MPOTEKAHUS TEXHOJIOTHUECKUX MPOIIECCOB.

Braoemy:

- OCHOBHBIMH TPHUHIMIIAMH TepepabOTKH MUHEPATBHOTO CHIPbS M TEXHOJIOTHYECKUX
MIPOIIECCOB MPOU3BOCTBA HEOPrAaHMYCCKHUX MPOIYKTOB M MaTCPHAJIOB;

- OCHOBHBIMH CIIOCOO0AMU YIIPABICHHUS WHTCHCU(DUKAIIMHM TEXHOJIOTHIECKUX MTPOIECCOB.

3. Kparkoe conep:kanue Ty CHHILTAHBI

Monayne 1. OCHOBHBIE TPYIIbI MPOU3BOJAUMBIX HEOPraHWYECKHX BEIIECTB W HX
knaccudukanus. Bogopona, a3or u ero coenuHenwus, Gpochop U ero coequHEHHs, cepa U ee
coeauHeHus. MuHepanbHble ynoOpeHus. DyHKIHMOHAIbHBIE HEOPTaHUYECKUE MaTepUAIIBI:
KaTajan3aTtopsl U acopOeHThl. ChIpbe B TEXHOJOTHH HEOPTaHUYECKUX BEIIECTB U MaTCPUAIOB.

OCHOBHBIE THIIBI TIPOIIECCOB, TPUMEHSIEMBIX B IIPOU3BOJICTBE HEOPTAHUYECKUX BEIICCTB
C WCIOJIb30BAaHHEM T'€TEPOrCHHBIX CHCTEM TIa3-)KHJIKOCTh, I'a3-TBEPJOE, MKHIKOCThb-TBEP/IOEC,
KHUJIKOCTb-XKHUJIKOCTh, KHJIKOCThb-ra3. (OCOOCHHOCTH XHMHUKO-TEXHOJIOTUYCCKHX CHCTEM
TEXHOJIOTUH HEOpraHuYecKux BemiecTB. (OOrameHue XHUMHUYECKOTO ChIphbs, (IIOTAIHUS.
®Ou3MKO-MEXaHUYECKUE CBONCTBA COJICH U METOJIBI X YITYYIICHHUS.

Moayab 2. ®U3MKO-XUMHUYECKUE OCHOBBI IPOIIECCOB, HCIOJB3YEMbIX B TEXHOJIOTHH
HEOPraHWYECKUX  BEIIECTB, CIIOCOOBI  OCYIIECTBICHUS U  PETYJIUPOBAHHS CKOPOCTH:
pacTBopeHHe (HU3UYECKOE M XHUMHYCCKOE, KPHCTAIM3alMs W3 PACTBOPOB; ASKCTPAKIIHA,
WOHHBIN 00OMEH; KaTaiu3; aacopOoIusi.

4. O0beM y4eOHOH JUCHUIIMHBI
4.1. Ounas dopma:

Bunel yue6HoI paboThl B 3auetHbIX B akaznem.
eIMHUIIAX gacax
OO01mas TPY10eMKOCTh THCHUTLTAHBI 3,0 108
10 y4e0HOMY ILIAHY
AyAUTOpPHBIE 3aHATHS: 1,33 48
Jlexmm (Jlek) 0,45 16
[Mpaktuyeckue 3anstus (I1p) 0,88 32
Jlaboparopusbie 3ausaTus (J1ad) 0 0
CamocrosiTeabHasi padora (CP): 1,67 60
CaMocTosTeIbHOE U3YUCHHE Pa3/IeiIOB Kypca 1,67 60
Bua HTOroBOro KOHTPOJIA: 3a4eT/IK3aMeH - 3auer ¢
OIIEHKOi
Bunsl yueOHoI paboThI B 3auernsix | B actponoM.
eIMHUIIAX qacax
OO0urasi TPy10€eMKOCTb M CUMILTHHBI 3,0 81
10 y4eOHOMY ILIaHy
AyAUTOpPHBIE 3aHATHS: 1,33 36
Jlexmm (Jlek) 0,33 12
[TpaxTueckue 3anstus (I1p) 1,0 24
JlaboparopHsbie 3ausaTus (J1ad) 0 0




CamocrosreabHas padora (CP): 1,67 45
CamocTosTeTbHOE M3YUYCHHE Pa3IesioB Kypca 1,67 45
BuJ HTOroBOro KOHTPOJIA: 3a4eT/IK3aMeH - 3auer ¢
OIIEHKOii
AHHOTAIUA

K Y4eOHOoil mporpamMme QM CHUILITHHbBI
«TexHonorusi Heopranuvecknx BemecTs. Karaamurnueckne npoueccon» (b1.B.13)
1.Ieap AUCOMIVIMHBI — TpUOOpETEeHHE OOYYaAIOMMMUCS 3HAHUN HAYYHBIX OCHOB U
KOMIIETEHIIH, OTy4YeHUE U 3aKperyieHre MpodecCHOHaIbHBIX YMEHUI U HaBBIKOB B 001acTU
(DU3UKO-XMMHYECKUX OCHOB M TEXHOJOTHI MPOU3BOACTBA Psia BAXHEUIINX HEOPTAHUYICCKUX
MPOJYKTOB, a TAaK)Ke MPUHLUIIOB Pa3paOOTKH U YNPABICHUS TEXHOJOTHSIMH HEOPTaHUYECKUX
BEIIIECTB.
2. B pe3yabTrare M3y4eHHsl TUCHUILIMHBI 00y4Yaloumuiicsi Mo mporpamMme 0akajiaBpuara
JMOJIKEH:
Osnadems cnenytoumu npodeccruonanbubiMu (I1K) komnereHusmu:
CIIOCOOHOCTBIO Y TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJIOTUYSCKUH TIPOIECC B COOTBETCTBHH C
pEermaMeHTOM U HCIOJIb30BaTh TEXHUYECKHE CpEeACTBA JJIsi H3MEPEHUS OCHOBHBIX
apameTpoB TEXHOJIOTMYECKOTO Tpoliecca, CBOMCTB chipbst U npoaykiuu (ITK-1);
CIOCOOHOCTBIO TMPUHMMATh KOHKPETHBIE TEXHHYECKHE pEIIeHHUs TMpu pa3paboTke
TEXHOJIOTUYECKHUX TPOIECCOB, BHIOMPATh TEXHHUYECKUE CPEJCTBA M TEXHOJIOTHH C yYETOM
AKOJIOTMYECKUX TocieaAcTBHi ux npumenenus (ITK-4);
CIIOCOOHOCTBIO  MPOBOJIUTH AHAIM3 CBIPhS, MAaTCPUAIOB H TOTOBOH IPOIYKIIHH,
OCYIIECTBIIATH OLIEHKY pe3ynbTaroB aHamu3a (ITK-10);
— TOTOBHOCTBIO HCIOJB30BaTh 3HAHME CBOWCTB XWMHUYECKUX OJJIEMEHTOB, COCAMHCHHHA W
MaTepUaIOB Ha UX OCHOBE JIJIsI PelIeHus 3a1a4 npodeccuonanpHoi aesteaproct (ITK-18);
TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUYECKYIO HH(DOPMAIIHIO, OTEYECTBEHHBIN M 3apyOCKHBIH
OIBIT 10 TeMatuke uccienonanus (ITK-20).
3namo:
— Ha3HAYEHUE U 00JIaCTH IPUMEHEHHUS IPOAYKTOB OCHOBHOTO HEOPTaHUYECKOTO CHHTE3;
— TEOPETHYECKHE OCHOBBI M MEXAaHW3Mbl OCHOBHBIX HEOPTaHWYECKHX PEAKIMA W HX OOIIHe
KHUHETUYECKUE 3aKOHOMEPHOCTH;
— TEXHOJIOTHIO W OOINWEe MPUHIUIBI OCYIIECTBICHUS XUMHUYECKHX IIPOIECCOB OCHOBHOTO
HEOPraHMYECKOTO CHHTE3a;
— pa3IW4HBIC CIOCOOBI PEKyIepalfi W YTHIM3AIUHA Ta30BbIX, YKHJIKHX U TBEPJBIX OTXOJIOB
MIPOU3BOJICTBA HEOPTAHUYECKUX BEIECTB;
Ymemn:
— paboTaTh ¢ ITUTEPATYPHBIMH WCTOYHUKAMHU 10 BOMPOCAM, CBSI3aHHBIM C HEOPTaHUYECKHUMHU
poIeccamu;
— MPUMEHSTH TOyYeHHbIC 3HAHUS IS PEIICHUs] KOHKPETHBIX TEXHOJIOTHYECKUX 3a7ay;
— aHAJIM3MPOBATh B3aMMOCBS3b TEXHOJOTHYECCKHX IMapamMeTpoB M 3(PPEKTUBHOCTH IpoIlecca,
KauecTBa M CBOMCTB MPOAYKIIHH.
Braoems:
— METOJaMU pacyeTa HEOOXOJUMBIX T[apaMeTpOB Ha OCHOBE OKCIEPUMEHTAIBHBIX H
JUTEPATyPHBIX JTAHHBIX;
— METOJaMH TEOPETUYECKOTO M OKCIEPUMEHTAIBHOTO HCCIEAOBAHUS TEXHOJOTHYECKHIX
ITPOIIECCOB IMPOW3BOJICTBA HEOPTAHHMYECKUX BEIIECTB U MAaTCPHAIIOB;
— METOJaMH KAa4eCTBEHHOTO M KOJMYECTBEHHOTO aHalli3a COCTaBa, KadyecTBa W CBOWCTB
IPOJTYKLIUH;
— METOAaMHM  JKCEepPreTUYEeCKOro aHaim3a ¢  TEeXHOPKOHOMHYECKOW  ONTUMHU3ALUU
TEXHOJIOTUIECKHIX CXEM.
3. Kparkoe conep:kanue TUCHUIIHHBI:



- yrayOneHHoe u3y4YeHHe (U3MKO-XUMHUYECKHMX OCHOB U TEXHOJOTHUH IMPOHW3BOJCTBA
BOKHEUIIINX HEOPTaHWYECKUX IMPOJIYKTOB: BOJOPOIA, a30Ta, KUCIOPOaA, TUOKCHIIOB CEPhI U
yriaepo/ia, peIKUX Ta30B, aMMHUaKa, kapOaMuaa, MUHEPATbHBIX KUCIOT U yI0OpEHUI, CTUPTOB;
- pacCMOTPEHHE TEXHOJOTUH TEPMHUYECKON MepepadOTKU CBhIPhs, HaXOISAIIETOCS B Pa3IMIHOM
(a30BOM COCTOSHUU C IENBI0 TIOMYy4YEHHS Ta30BOM (a3bl, COJAEpKAlIed B MOJICKYISPHOM
COCTOSIHMHM OCHOBHBIE TIPOYKThI HEOPTaHUUECKOU TEXHOJIOTHH;

- (pU3UKO-XUMUYECKHE OCHOBBI M TEXHOJOTHH IPOIECCOB pa3lelCHHUs] Ta30BBIX CMecel
CJIOKHOTO COCTaBa COPOIIMOHHBIM, KOHCHCAITMOHHBIM, MEMOPaHHBIM U JPYTUMHU METOJIAMHU C
MOJIYYEHUEM YHCTBIX WHIWBHYaTbHBIX T'a30B, JIMOO Ta30BbIX CMECEH 3aJaHHOTO COCTaBa —
CHHTE3-Ta30B;

- HW3y4eHUE COOCTBEHHO IPOIECCOB OCHOBHOTO HEOPTaHWYECKOTO CHHTE3a W Pa3IUYHBIX
CIOCO0OB peKyIepalud U yTUIU3AUH Ta30BbIX, JKUJIKUX M TBEPABIX OTXOJOB MPOM3BOJCTBA
HEOPraHUYECKHUX BEIECTB.

4, O0beM y4eOHOH TUCIHIIINHBI:

4.1. Ounas dopma:

Bunel yue6HoI paboTh 5 cemectp
B 3auer. en B axkan.
Jacax
O0mas TpPyA0eMKOCTb JMCIHIIIHHBI 7 252
10 y4eOHOMY ILIAHY
KonTakTHas padora: 2,7 96
Jlexumu (Jlek) 1,35 48
[Tpaktuyeckue 3ansatus (I1p) 1,35 48
CamocrositeabHas paoora (CP): 3,3 120
CamocrosiTeTbHOE U3YUYEHHUE pa3/iesioB Kypca 3,3 120
Buja koHTpOJISI: IK3aMeH, 1 36
Bunel yue6HoI paboThl 5 cemectp
B 3ayer. ex B actponom.
Jacax
O0mas TpyA0EMKOCTb JMCIHIIIHHbI 7 189
10 y4e0HOMY ILIAHY
KonrakTHas padora: 2,7 73
Jlexmmm (Jlek) 1,35 36,5
[Mpaktuyeckue 3austus (I1p) 1,35 36,5
CamocrosiTeabHasi padora (CP): 3,3 89
CamocrosiTenbHOE U3YUYEHHUE pa3/iesioB Kypca 3,3 89
Buja koHTpOJISi: IK3aMeH, 1 27
3a4er ¢ oneHkom

AHHOTALUA
pado4eii MPOrpaMmbl AUCHUIIMHBI
«/lomostHUTEIbHBIE IJIaBbI GU3MKH B TEXHOJIOTMH HEOPraHMYECKUX BElIeCTB)
(b1.B. 14)
1. Heasb aucuMnnMHbl — IpUOOpETEHNE CTyIeHTaMU Oosiee TIIyOOKUX (PU3NYECKUX 3HAHUU U
YMEHHE IPUMEHSTh UX B IPYTMX €CTECTBEHHOHAYUYHBIX JUCLMIIJINHAX.

2. B pe3yabrare M3yueHHsl TUCHHUILIMHBI 00yYalIMiics Mo mporpamMMe GakajiaBpuara
JIOJI3KEH:
Obnaoams crnenyromumu npodeccuonansabivu (I1K) komnereHIusIMu:



— CHOCOOHOCTBIO IUIAHUPOBATh M TPOBOJAUTH (PU3MUECKUE OSKCIIEPHUMEHTHI, MPOBOJIUTH
00paboOTKy HX pe3yJabTaTOB U OLEHUBAaTh IIOIPEIIHOCTH, BBIABUIaTb TIMIIOTE3Bl U
yCTaHaBJIMBaTh rpaHuilbl MX npuMeHenus ([1K-16);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS OCHOBHBIX (DU3MUECKUX TEOPUM JUIs pelieHHit
BO3HUKAIOMINUX (PU3MYECKHX 3a]1a4, CAMOCTOATEIBHOTO MPHOOPETeHUsT (PU3HMUECKUX 3HAHMH,
IUIs IOHUMaHMsI IPUHLUIIOB pabOThl MPUOOPOB M YCTPONCTB, B TOM UHUCIIE€ BBIXOJAIIMX 32
pe/esibl KOMIIETEHTHOCTH KOHKpeTHOoro Hanpasienus ([1K-19).

3namo

— (u3MYecKue OCHOBBI KBAHTOBOM CTATUCTHKH (MCXOJIHBIE «0a30BbIE» MOJIOKEHHS, OCHOBHbIC
KBAHTOBBIE CTATUCTUYECKUE PACIIPEACICHUS);

— D3JIEMEHTHI 30HHOI TEOpUHU IPU TPAKTOBKE Pa3IMYHBIX CBOMCTB METAJJIOB, JUAJIEKTPUKOB U
IIOJIYTIIPOBOIHUKOB;

— 0a3oBble (U3MYECKHUE IOHATUS O KBAHTOBBIX TEOPUAX TEIUIOEMKOCTH (Ha MpHMEpe
KPUCTAJUINYECKUX TEN);

— DIIeMEHThl (QHU3UKU TBEPAOTO Tena (MCXOAHBIE MOHATUS O KpucTauiorpaduu, THIax
KPUCTAININYECKUX  CTPYKTYp; CBEIEHUS O SBICHMM M  KBAaHTOBOW  TPaKTOBKE
CBEPXIIPOBOAUMOCTH).

Ymemn:

— TIPUMEHSTH UCXOJHBIC PU3NUECKUE (TEOPETUUYECKIE) 3HAHUS [TPU PEUICHUN
npodecCUOHANIBHBIX 3a/1a4;

— IPOBOJUTH OLICHOYHbIE PAcU€Thl M OCYLIECTBJIATh (HAa KAuyeCTBEHHOM YpOBHE) aHau3,
HaOJII0aEMBIX SIBIICHU.

Braoemy:

— HaBBIKAMHM 0OOCHOBAHUS CBOMX CYXJIEHHH, 4TO CIIOCOOCTBYET IPAaBUIBHOMY BBIOOPY
METOJIMKH ITPOBOAMMOIO CTYJJEHTOM UCCIIEJOBAHMUSL.

Kparkoe cogep:kanue JUCHHUIINHBI:

1. DileMeHTBI KBAHTOBOM CTATHCTHKH

DOneMeHThl KBaHTOBOM CTaTHUCTHKHM. KBaHTOBas cuUCTeMa M3 OAMHAKOBBIX 4dacTul. ITpuHnmmn

TOXKJIECTBEHHOCTU OJIMHAKOBbIX dYacTull. CHMMETpPUYHbIE U HECUMMETPUYHBIE BOJIHOBBIE

(YHKIINH, ONUCHIBAIOIINE COCTOSHUS TOXKJECTBEHHBIX MHUKPOYacTHIl. Bo30oHBI U (hepMUOHBI.

[Mpunuun Ilaynu. KBantoBbele cratuctuueckue pacnpenenenus boze-OitHmreiina u depmu-

Jupaxa. BbIposkIeHHBIH 31€KTPOHHBIN Ta3 B KpUCTaIax (METalIbl).

2. MeTayuibl, AN3JIEKTPUKHU H MOJYNPOBOJIHUKH € TOYKH 3peHHUS 30HHON Teopumn

OHepretudeckue 30HBL: cratucTuka Pepmu-/lupaka, osHeprus Pepmu. OIEKTpOH B

MEPUONYECKOM I0JIe KpucTaia: 3¢ (peKTuBHAsI Macca dJEeKTPOHa.

3. DneMeHTHI (PU3UKH TBEPAOIO Tena.

Ouzuka TBEpAOro Tena (DTT): ompeneneHue, CBA3b C APYrUMU JUCHUTITUHAMU, OOBEKTHI

U3yueHMs, Kpyr pemaeMmbix 3agad. CBsa3b ¢ Kpuctauiorpaduei, kpucrtamiopusukod u

kpuctauioxumued. KonpeHcupoBaHHoe cocTostHue. llonxon k onucaHuio TBEPIABIX TeIl.

Crpyktypa kpuctamioB. Cummerpus U (U3HYECKHE CBOWCTBA KPHUCTAIOB. THIIBI

KPUCTAINIMYECKUX CTPYKTyp (0o0mias xapakrtepucTtuka). [11oTHbIe ymakoBkH: KyOudeckas u

rekcaroHanbHas (Ha KayecTBEHHOM ypoBHe). [IoHsATHE O CBEpXIpPOBOJUMOCTH (KBaHTOBBIE

MIpe/ICTaBICHHs] Ha KAUECTBEHHOM YPOBHE).

4. O0beM y4eOHOH TUCHHUIIINHBI:

o B 3aseTHEX B akaznem. gacax
Bunp! yueOHO paboTh CAMHHLIAX
OO0mas TpyA0eMKOCTh AUCHHUIIMHBI 110 y4eOHOMY IIaHy 3,0 108
AyIMTOPHBIE 3aHSATHS: 0,8 32
Jlexmmu (JIek) 0,4 16
[Ipaxtuueckue 3ansatus (113) 0,4 16
CamocrosiTe1bHas padora (CP): 1,2 40




Bun xoHTpOJIS: 3a4eT/3K3aMeH 1,0 Ixzamen (36)
B 3auernbIx B actpon.
Bupl yueOHOH paboThI eAVHNLIAX qacax

OO0mas TpyA0eMKOCTh JUCHHILIMHBI 10 y4e0HOMY IVIaHY 30 81
AyauTOpHBIE 3aHATHS: 08 24
JI JI

exuuu (Jlek) 0.4 12
[Ipaxtrueckue 3ansatus (113) 0.4 12
Camocrositeabnas padora (CP): 12 30
Bua xoHTpoas: 3aueT/3K3aMeH 10 Sxsamen (27)

AHHOTALIUA
pado4eii MporpaMMbl JUCHUNJIMHBI

«JIaGopaTopHble padoThl N0 (PU3NUECKOH XUMUU HEOPTaAaHUYECKUX BelIeCTB)

(B1.B. 15)

1. He.]'lb AUCHUIIJIMHBI — O3HAKOMUTb M PACKPLITb BO3MOXHOCTHU OCHOBHBIX 0a30BEIX
OKCIICPUMCHTAJIbHBIX MCTOIOB q)HSquCKOﬁ XUMHUH, HAYUUTH CTYACHTA BUIACTDH obnactu

n

npeacibl MNPUMCHCHHA OTHX MCTOAOB HMCCICAOBAHUA, YCETKO IMOHMMATh HUX

NPUHIWINATIBHBIE BO3MOXXHOCTM M OTPaHMYEHHsS TPU PEUICHUH KOHKPETHBIX
HKCIIEPUMEHTAIBHBIX 3a/1a4.
2. B pe3yabrare u3y4YeHHUs] JAMCHUILUIMHBI O0yYyamoluiicss 1O mNporpamme
0akajaBpHUaTa q0JI’KeH:
Obnadamy cnepyromumu npodeccuonanbubiMu (I1K) komnereHuusamu:

CIIOCOOHOCTBIO MPOBOAMTH CTAHJAAPTHBIE U  CEPTU(PUKAIMOHHBIE HCIBITAHUA
MaTepHaloB, U3IeNHii U TexHoIornueckux mpoueccos (ITK-17);

TOTOBHOCTHIO HCITIOJIb30BaTh 3HAHUS OCHOBHBIX (DM3MUECKUX TEOPUN JJISl pEeIIeHUS
BO3HHUKAIOIMINX (PU3NYECKHUX 3a/1a4, CAaMOCTOSITEIBHOIO NMPHOOpETeHHs (PU3NIECKUX
3HaHWUM, AJI1 TOHMMAHUS PUHLIMIIOB PabOTHl MPUOOPOB U YCTPOMCTB, B TOM UHUCIIE
BBIXOJISIINX 32 MPEIEbl KOMIIETEHTHOCTH KOHKpeTHOTro Hampasienus ([TK-18);
TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DM3NYECKUX TEOPHH AJIS peleHHs

BO3HUKAIOIMIUX (PU3UYECKUX 3aja4, CAMOCTOSITETFHOTO MPHOOpeTeHus: GU3NIECKUX
3HAHWM, AJI1 TOHUMAHUS TIPUHIMIIOB Pa0OTH MPUOOPOB M YCTPOKMCTB, B TOM UHUCIIE
BBIXOIAIINX 3a MPE/IEIIbl KOMIETEHTHOCTH KOHKpeTHOro Hanpasienus (ITK-19).

3nameo:

MIPUHIIMITEI PA0OTHI H CXEMBI UCIIOIB3YEMBIX H3MEPUTEIBHBIX YCTAHOBOK;
BO3MOXHOCTH METOJIOB CIIEKTPOXUMHUU JUIS TPOBENEHUS KAueCTBEHHOTO W
KOJIMYECTBEHHOTO aHAIN3a XUMUIECKUX CHCTEM, ONPEICICHHUS TSPMOTMHAMUYICCKUX
CBOMCTB XUMHYECKUX BEIIECTB;

KOHJIYKTOMETPUYSCKUH M TOTCHIIMOMETPHYECKUNA  METOJBI  HAXOXICHHUS
TEPMOAMHAMHYECKUX XapaKTePUCTHK INEKTPOIUTOB (axTHBHOCTEH u
KO3 (QUIIMEHTOB aKTHUBHOCTH, KOHCTAHTHI JIUCCOIMAIIMH, TEPMOJIMHAMHYCCKUX
XapaKTePUCTHK PEaKIIUH);

(U3HKO-XMMHUYECKHE METOJIBl WCCIICIOBaHUS W aHanm3a (Ha30BBIX pPAaBHOBECHI B
OJTHO- YU MHOTOKOMIIOHEHTHBIX CHCTEMax, MYTH IMOCTPOCHHS (Pa30BBIX AUATPAMM
COCTOSIHUSI,



— DIKCHEPUMEHTAJbHBIE METOJbl U3YUYECHUSI KMHETHKH XUMHUYECKUX PEaKIHi, CrocoObI
OIpeJIeJIEHUs] KOHCTaHT CKOPOCTEH U MOpsAKa XMMUYECKUX PeaKIHii.

— KaJIOPHUMETPUUYECKHE METOMABI ONpEACTICHUs TEIJIOEMKOCTH, TEIUIOBBIX Y(P(PEKTOB U
APYTUX TEPMOXUMHUYECKUX CBOMCTB U3y4aeMbIX 00BEKTOB.

Ymemu:

— IPUMEHATh TEOPETHUYECKUE 3HAHUS U SKCIIEPUMEHTAIIbHbIE METOJbl HUCCIIEAOBAHUS
(bu3nYecKoil XUMHUH NIPU PELICHNH MPO(EeCCHOHANBHBIX 33/1a4;

— c¢opMmynaupoBaTh MpodiieMy U 0OOCHOBaTb BBIOOP 3KCIEPUMEHTAILHOIO MeEToJa
WCCIIIOBAHMS, TOCTABUTh LIEJIU U 33/1a41 U HAMETHUTb ITyTH UX JOCTHKCHHUS;

— IPOBECTH MAaTEeMAaTHYECKyl0 OOpabOTKy S3KCIEpUMEHTAIbHBIX JaHHBIX Ha 0a3e
TEOPETUYECKUX 3HAHUN 0 (PU3UIECKON XUMHUU;

— IpPEICTaBIATh JAHHBIE JJAOOPATOPHOI'O MCCIENOBAHUSA B Ipaduueckoi ¢popme U Ha
OCHOBE MOJTyYEeHHBIX 3aBHCUMOCTEH OTIpeneNiTh COOTBETCTBYIOILIHE
TEPMOJMHAMHYECKUE M KHHETUYECKHE XapaKTePUCTHKH XUMHUYECKOM CHCTEMBbl U
XHUMHYECKOTO TPOIIecca;

— MpPOBOJUTH AHAIU3 M KPUTUYECKHU OLCHMBATH IOJIyUYEHHbIE SKCHEPUMEHTAIbHbIC
JTaHHbIe, 0000IaTh M JAenaTb OOOCHOBAHHBIE BBIBOABI Ha 0a3e NPOBEAEHHBIX
OIIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX 3KCIIEPUMEHTAJIbHBIX METOJ0B (PU3MUECKOW XUMUU IS
peleHusI KOHKPETHBIX MCCIIe0BATENbCKHX 3a/1a4;

— DOKCHEPUMEHTAJbHBIMH  METOJAMH  HCCIIEJIOBAHUS  COCTOSIHMS ~ XHMHYECKOTO
PaBHOBECHS U KHHETHKH XUMHUYECKOTO IIpoIiecca.

— mpueMamMu O0OpaOOTKM TIOJIYYEHHBIX ONBITHBIX JAaHHBIX JUIS BBIABICHHUS U
YCTQHOBJICHHUSI B3aWMOCBSI3€ MEXIY TEPMOAMHAMHUYECKAMH CBOWCTBAaMH U
(bu3n4YecKUMH apamMeTpaMu Ipolecca;

— 3HAHUSIMH OCHOBHBIX 3aKOHOB (DU3MYECKOH XUMHH Ui  COJEPKATEIbHOM
MHTEPHpETalUy MOJTYYEHHBIX SKCIIEPUMEHTAIBHBIX PE3yIbTAaTOB.

3. Kparkoe cogepxxanne IuCHMIIIHHBI

[Ipumenenne  METOJOB  (PU3MKO-XMMHUYECKOTO  HCCIEIOBaHUS  JUIsl  ONpPEIENIECHUS
TEPMOAVMHAMMUYECKUX U KUHETUUECKUX XapPAKTEPUCTUK XUMHUECKUX CUCTEM.
CnekTpoxumMuyeckue MeTOAbI HcciaeoBaHMA. KadecTBEHHBI aHaAJIM3  BEIIECTBA
(onpeneneHne MEXbIAIEPHBIX PACCTOSHHUM, MOMEHTOB HMHEpUMH MoOjekyn). OmnpeneneHue
KOJMYECTBEHHBIX XapaKTEPUCTUK (CTENEHW [AUCCOIMAllMM W KOHCTaHTBl JAMCCOLUAINU
3JIEKTPOJIMTOB, TEMNIOEMKOCTH BEIIECTBA).

JJIeKTpoXuMHYeckne MeToabl ucciaenopanus. Kongykromerpusi. OnpeneneHre KOHCTaHThI
JMCCOLMAUKU €Ia00ro AIIEKTPOJIUTA, CTEHEHU AUCCOLUAINH, dJIEKTPUUYECKON MPOBOAUMOCTH
pu OECKOHEYHOM pa30aBleHUU KOHIyKTOMeTpuueckuM MmetoaoM. Iloren nmomerpus.

OrmpenenieHne TEPMOAMHAMUYECKUX XaPAKTEPUCTHUK XUMHUUYECKOW peaKInu (ArHO, ArGO,

A,S°)s TemmeparypHoro kodpdunuenta 3JIC (dEO/ dT ), cranmapraoii DJIC (E®), u3yueHue
BIIMSIHHS T00ABOK Ha MOTEHITHAN JIEKTPO/IA.
da3oBoe paBHOBeCHE B OJHOKOMIIOHEHTHBIX cucTeMaX. PU3MKO-XMMUYECKUN AHAJIU3.
N3ydeHue 3aBUCUMOCTH CBOMCTB CUCTEMBI OT €€ cocTaBa. KpuBbie oxnaxaenus. OnpeaeneHue
COCTaBa 3BTEKTHYECKOW cMmecHu. [locTpoeHne auarpaMm KUIIEHHS W JuarpamMM IUIaBKOCTH JUIS
OmHapHBIX cucTeM. OTpaHWYeHHas: PACTBOPUMOCTD B TPEXKOMITOHEHTHBIX CUCTEMAaX.
Xumuueckoe paBHoBecue. OrnpesenieHre KOHCTAHTbl XMMUYECKOTO PaBHOBECHS M TEILJIOBOTO
s dexTa XUMIUUECKON peakIMK Ha IPUMEpE peakluid pa3ioKeHUs.
Tepmoxumus. Kanopumerpus. Onpezenenre TEIIOEMKOCTH BEUIECTB KaJOPUMETPUUECKUM
METOJIOM.

4. O0beM y4yeOHOH JUCHHUILINHBI:



Buas1 padoseii padoTs: B 3a4eTHBIX B aKaJeM.
eTMHHUIAX yacax
OO0mas Tpy10eMKOCTb JTHCIUILIHHBI 110 y4eOHOMY 30 108
IUIAHY
AyIUTOPHBIE 3aHATHS: 0,89 32
Jlaboparopus 0,89 32
CamocrositesbHas padora (CP): 2,11 76
Bua koHTpoOJIA: 3aUeT / IK3aMeH - 3a4yer

Buasbl padoueii padoTsl

B 3a4YE€THBIX

B ACTPOHOM.

eIMHHUIAX yacax
OO0mast Tpy10eMKOCTb JMCUMILUIUHBI M0 Y4eOHOMY 30 81
IUIAHY

AyIUTOPHBIE 3aHITHS: 0,89 24
Jlaboparopus 0,89 24
CamocrositesibHas padora (CP): 2,11 57
Buja koHTpOJIsI: 3a4eT / IK3aMeH - 3a4yer

AHHOTALIUA

pado4eii MporpaMMbl AUCHUNJIMHBI
«OCHOBBI KBAaHTOBOI1 XUMHH Heopranuveckux BemecTs» (51.B.16)

1. leap AUCHUNIMHBI: TPUOOPETEHHE OOYJAIOMMMUCS 3HAHUI B 00JIACTH COBPEMEHHOM

KBaHTOBOM XUMMU.

— JIOTHYCECKHU OPraHU30BAHHOC O3HAKOMJICHUC C OCHOBHBIMH IMOHATHUAMH COBpCMCHHOfI

KBaHTOBOM XUMUHU,

— MHM3YUYCHHC OCHOBHBIX KBAHTOBO-XMMHUUYCCKHX MCTOAOB pacuc€Tta CTPOCHUA U CBOICTB

XHUMHUYCCKUX CUCTEM;,

— O3HaKOMIJICHHUEC C OCHOBHBIMH MpeaACTaBICHUAMU 0 XUMHWYECKOH

MCIKMOJICKYIIIPHBIX BSaHMOHeﬁCTBHHX;

CBsA3U

O3HAKOMJICHHE C  OCOOECHHOCTSIMM  XUMHYECKOM  CBSI3H,  MEXMOJEKYJISIPHBIX
B3aMOJEHCTBUI U CBOMCTB MOJIEKYJIIPHBIX CUCTEM U IIOJMMEPOB;

NpUOOpeTeHNe  HaBBIKOB  pabOTBl €  OCHOBHBIMH  KBAaHTOBO-XMMHUYECKUMU
KOMIIBIOTEPHBIMU IIPOrpaMMaMH, UCIIOJIb3yEMBIMH Ha ITPAKTHKE.

B pesyabrare u3ydYeHMsl JMCUMINVIMHBI oOy4yamouuiics N0 Mporpamme
0akajlaBpUAaTa J0JI/KEH !

Obnadams cnenyronumu npodeccuonanbapiMu (I1K) komneTenusamu:

FOTOBHOCTBIO IPUMEHATH AHAJUTHUUECKUE W  UYUCIEHHBIE METOJbl  PELICHUS
MOCTABJIEHHBIX 3a/lay, HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHbBIE TEXHOJIOTHH,
POBOJIUTH 00pabOTKy MH(pOpPMAIMK C HCIIOJIb30BAaHUEM MPUKIIAJHBIX MPOTrPAMMHBIX
cpenctB  cepbl  MPOPEcCHOHANBHONW  JEATENbHOCTH, HCIOJIb30BaTh  CETEBbIE
KOMIIBIOTEPHBIE TEXHOJOTMM M 0a3bl JaHHBIX B CBOEW NpodeccHoHaNbHOW 0051acTH,
MaKkeThl MNPUKIATHBIX MPOrpaMM JJsi pacyera TEXHOJOTMYECKHX IapaMeTpoB
obopynosanus (I1K-2);

CIIOCOOHOCTBIO TUIAHUPOBATH M MPOBOAUTH (PU3UYECKUE U XUMUYECKUE IKCIIEPUMEHTHI,
IPOBOJIUTH OOPabOTKY HMX pe3yJabTaTOB M OLIEHUBATh IOTPEIIHOCTH, BBIJBUIATh
TUMOTE3bl W yCTAHABIMBAaTh TpPAaHUIBl HMX MPUMEHEHUS, MPUMEHSITb METObI
MaTEMaTHYECKOI0 aHAJIN3a U MOJAEINPOBAHNUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOIO



uccnenoBanus (I1K-16).
3uamo:

— OCHOBHBIE IOJIO)KEHUSA KBAHTOBOM XMMHH, COBPEMEHHOW TEOPUH XMMUYECKOW CBA3U U
MEKMOJICKYJISIPHOTO B3aUMOJICUCTBUSI M TPUMEPHl €€ NMPUMEHEHUS K KOHKPETHBIM
XAMUYECKHM CHCTEMaM;

— TPUHLUMIBI KOJUYECTBEHHOW XapaKTEPUCTUKU ATOMHOM M SJIEKTPOHHOM CTPYKTYPBI
MOJIEKYJIIPHBIX CUCTEM U MOJIUMEPOB;

— OCHOBHBIE€ B3aUMOCBSI3M MEXKIY 3JIEKTPOHHON CTPYKTYPOH M (PHU3UKO-XUMUYECKHUMH
CBOWCTBAaMHU BELIECTB, JIEKAILUE B OCHOBE YIIPABJICHUS CBOMCTBAMU;

— BO3MO>XHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHYECKUX PACUECTHBIX METOJIOB U
00JIaCTH UX IPUMEHUMOCTH.

Ymems:

— TMPUMEHSTh KBAHTOBO-XUMHUYECKHE TIOXO0IbI H METOMBI JUIS pacdeTa, HHTEPIPETAIluN U
MpeJICKa3aHus CTPOCHHS U CBOMCTB MOJICKYJIIPHBIX CHCTEM U IOJIMMEPOB.
Braoemew:

— DJIEMEHTAapHBIMHU HAaBBIKAMHU IIPUMEHEHUsI KBAHTOBO-XMMHUYECKUX MTOAXOJ0B U METOJOB
Y UHTEPIPETALUN PE3YIbTATOB IIPU PELICHUH NTPAKTUYECKUX TEXHOJIOTMYECKHX 3a1a4 U
CTaHJAPTHBIMU KBAaHTOBO-XMMHWUYECKMMU KOMIIBIOTEPHBIMU IIPOrpaMMaMU.

3. Kparkoe copep:kanue 1MCHUTIMHBI
Beenenue. Ilpeamer kBaHTOBOM XuMHHU. POib KBaHTOBOM XMMHH B OIMCAaHWM XHMHYECKHUX
SIBJICHUH U NPOLIECCOB. B3aMMOCBS3b KJIACCUYECKON U KBAHTOBOM MOJEINIEH MOJIEKYIL.
Mopayas 1. O0mivie NpUHIUIBI KBAHTOBOM XUMUU

OCHOBHBIE NOJIOKEHUSI KBAHTOBOW MEXAHHUKH. BapualimoHHBII METO HAaXOXIECHUS BOJHOBBIX

¢bynkuuid. [lpuOmmkeHne HE3aBUCUMBIX YacTUIl. MeETox CaMOCOTIacOBAaHHOTO TIOJIS JIJIs

aToMmoB. [IpubnmxeHne HeHTPaIbHOIo MoJd. ATOMHbIE OPOUTAIN U UX XapPAKTEPUCTUKH.

O/HO3TIEKTPOHHBIE U MHOTOXJICKTPOHHBIE BOJHOBBIE (DYHKIIUN M METOBI HX pacyueTa.

AHTHUCHUMMETPUYHOCTb 3JIEKTPOHHOW BOJIHOBOM (yHKuuu. CruH-opOuTanu. JlerepMuUHAHT

Crnetitepa. Beenenne B metonsl Xaptpu-®oka u Kona-llloma, xmmudeckass  TpakTOBKa

pe3yabTaToOB. DIEKTPOHHbIE KOH(GUTYpAIlMM ATOMOB € TOUKH 3PEHUSI KBAHTOBOW XUMUHU.
Moayasb 2. MeTobsl KBaHTOBON XUMHH

[Tpubnnxenue bopua-OnmnenreliMepa, aanadaTidecKuil MOTEHIUAN U TIOHIATHE MOJIEKYJISIPHOM

cTpykTyphl. MeTtonbl Xaptpu-®oka u Kona-IllIama mis monexyinsl. [pubnmxenne MO JIKAO.

ONeKTpoHHas  Koppemsuusa. MeTtos  KOHOUIypalMOHHOTO  B3auMojeicTBus. Teopwus

BO3MYIIEHUH. PacyeT sHeprum AMCCONMANMKY XUMAYECKHUX CBS3EH.

Hepapxuss METONOB KBaHTOBOW xuMmuu. Hesmmupudeckas KBaHTOBas XuMHs. basucHele

GYHKIUU U1 HEOMIIMPUUYECKUX pacdyeToB. ATOMHBIE U MOJIEKYJSIpHbIE Oa3HCHbIE HAaOOpHI.

Ponp GasucHbIX (yHKIMI B omucaHuu CBOMCTB Moiekyid. Ilomysmmupuueckue MeETObl.

Banentnoe mpubnmkenue. m-anekTpoHHoe npubamkenue. Meroa Ilappusepa-Ilomma-ITappa.

[IpocToii 1 paciIMpeHHBIN METOIbI XIOKKEJIS.

TOYHOCTH KBAHTOBO-XUMHUYECKUX PACUETOB CBOMCTB MOJIEKYIL.

Moayab 3. Xumudeckasi CBSI3b U MEKMOJIEKYJIIPHBIE B3aMMOICHCTBUS

OpbOuranbHas KapTMHA  XUMHUYECKOM  cBs3u. KOHCTpyKTHMBHasT W JAECTPYKTHBHAs

uHTepdepeHus opouraneir. MonekynspHbsle opOUTAIM U UX CUMMETpHiTHas KiaccuuKaius.

KoppensiuonHsle AuarpaMMbl. DIEKTPOHHbIE KOH(QUTYpPAIIMH IBYXaTOMHBIX MOJIEKYJI. AHAIIN3

3aceneHHOcTel opoutaneit mo Mamnukeny. [lonarue o 3apsaax v nopsiakax cBsi3eil.

IIpocTpaHCTBEHHOE paCHpEeAcIICHUE DJIEKTPOHHOM IUIOTHOCTH UM XUMHUYECKas  CBS3b.

MexmonekynsapHbie B3aumojencTBus. [edopmarnmonHas 3JIeKTpOHHAs TIOTHOCTh. CHITBI B

MOJIEKYJIAX.

3akmroueHre. KBaHTOBass XMMUS KAK MHCTPYMEHT ITPOTHO3a B XUMHH.

4. O0beM y4eOHOI TUCIUNTHHBI:
4.1. Oynas dopwma:

Bun yue6HO# paboThI B 3agerHbIX B akazgem.
€AMHHLIAX qyacax




OO6masi TpyA0eMKOCTh TUCIIHIIJIHHBI M0 Y4eOHOMY 3,0 108
IUIAHY
AYAUTOpPHBIE 3aHATHS: 0,90 32
Jlexruu (JIek) 0,45 0,45
JlabopaTopnsie 3ansatust (JI3) 0,45 0,45
CamocrositesbHas padora (CP): 2,1 76
Bua uToroBoro KOHTpoOJIsi: 3a4eT/IK3aMeH 1,0 Ok3ameH (36)
Bunx yuebnol paboThl B 3aueTHbIx B actpos.
SAMHUIAX yacax
OO0mas Tpy10eMKOCTb JUCIUILTHHBI 110 Y4eOHOMY 3,0 81
IUIAHY
AYAUTOpPHBIE 3aHATHS: 0,90 24,3
Jlexuunu (Jlek) 0,45 12,15
JlabopaTopnsie 3anstust (JI3) 0,45 12,15
CamocrositesbHas padora (CP): 2,1 56,7
Buja uToroBoro KOHTpoJIsi: 3a4eT/IK3aMeH 1,0 Jk3aMeH (27)
AHHOTAIIUA

K Y4e0HOM nporpaMmMe TUCHMILTHHBI
«TexHoJiorusi Heopranuieckux BemiecTB. CouieBbie mponeccbd» (51.B.17)

1. Hean kypca TexHOIOrUsS MUHEPATBHBIX KHCIOT COJCH M YJOOPEHHH 3aKIOYacTCs B
paclIMpeHry W YIIIyOJeHMM 3HAaHWH 0 HANpaBiICHUIO MOATOTOBKU OakalaBpoB B
XHUMHUKO-TeXHOIOTn4eckoM BY3e B o0nacté (PU3MKO-XMMHUYECKHX OCHOB TEXHOJIOTHHU
OCHOBHBIX HEOPIaHWYECKMX KHCJIOTHBIX, COJIEBBIX M YJOOPUTENbHBIX IPOJYKTOB
XUMHUYECKON MPOMBIIIJIEHHOCTH, a TaKKE COMYTCTBYIOIIMX IPOLIECCOB: IOJITOTOBKU
CBIPbsl, 00€3BPEKUBAHMS U PEKYIEpAIIMH TPOMBIIIJICHHBIX BEIOPOCOB.

2. B pe3yjbTare u3y4yeHUs: JUCHUILIMHBI 00y4alOUIUIiCA MO0 NporpaMmMe 6akajaBpuara
HOJIKeH:

Osnadems cnenyromumu npodeccuonanbubiMu (I1K) kommereHusIMu:

— CIHOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJIOTUYECKUI TPOLECC B COOTBETCTBHUHU C
pErIaMEHTOM M HCIOJIB30BaTh TEXHUYECKHE CPEACTBA JJII M3MEPEHUS OCHOBHBIX
napameTpoB TEXHOJIOTUYECKOTO MPoIecca, CBOMCTB chipbst U npoaykiuu (ITK-1);

—CIIOCOOHOCTBIO ~ NMPHUHUMATh KOHKPETHbIE TEXHUYECKUE peIleHUs TMpH  pa3paboTke
TEXHOJIOTUYECKHUX IPOLECCOB, BBIOMpAaTh TEXHUUYECKHUE CPEJCTBA U TEXHOJOTHMH C y4ETOM
IKOJIOTHYECKUX TocieacTBrid ux npumeHenus (ITK-4);

— CHOCOOHOCTBIO TMPOBOJUTH aHAIM3 ChIPbS, MaTEpUaJIOB M TOTOBOW MPOAYKIUH,

OCYILIECTBIISATh OLICHKY pe3ynbraToB aHanu3a ([1K-10);

TOTOBHOCTBIO HCIOJb30BaTh 3HAHHME CBOWCTB XHMMUYECKUX DJIEMEHTOB, COEAMHEHUH H

MaTepualioB Ha UX OCHOBE JJIs pelIeHus 3a1a4 npodeccnonanbHoi aestenprocty ([1K-18);

— F'OTOBHOCTBIO M3y4aTh HayYHO-TEXHUYECKYI0 MH(POPMAIMIO, OTEYECTBEHHBIN U 3apyOeKHBIH
ombIT 1o Tematuke uccnenonanus (I[1K-20).
3namo:

— OCHOBHYIO KJacCH(UKALMI0O M XMMHYECKHE CBOMCTBA MPOAYKTOB OCHOBHOTO
HEOpPraHMYECKOT0 CUHTE3a;

— TEOpPETHUYECKHE OCHOBBI IOJIYYEHHS] HEOPraHMUYECKHUX BEIIECTB; MEXAHU3MBI OCHOBHBIX
HEOPraHMYECKUX Peaklni U UX o0Le KHHETHUECKUE 3aKOHOMEPHOCTH;

— OCHOBHBIE TUIIBI U KOHCTPYKIIMH PEAKTOPOB AJIsl IPOBEACHMUSI IPOLIECCOB;

— METOJIbl MOJIEIMPOBAHUS W ONTHUMH3AIMU TEXHOJIOTMUYECKHUX IPOLECCOB MPOM3BOACTBA
HEOPraHUYECKUX BEILECTB;

— CHCTeMbl aBTOMAaTU3UPOBAHHOTO TMPOEKTUPOBAHUS TEXHOJOTMYECKHX IMPOLIECCOB U
OTJENbHBIX Y3JI0B TEXHOJIOTMYECKON CXEMBI;



TEXHOJIOTHUIO W OOIIMe NPUHIMIIEI OCYLIECTBICHUS XWMHUYECKUX IPOLIECCOB MOIYUYCHHUS
KHCJIOT, COJIEH, IIeNT0Uei U MUHEPAIbHBIX YI0OpCHHUIA;
pa3NUYHbIE CIIOCOOBI PEeKyNepanuyd U YTHIIM3AUN Ta30BBIX, KHUIKAX U TBEPABIX OTXOJIOB
MIPOU3BOJICTBA HEOPraHUYECKOTO BEILIECTB;
Ymems:
— HCHOJB30BaTh METO/Abl HMCCIEJOBAaHUSA M ONPEIEICHUs MNapaMeTpoOB TEXHOJIOTMYHBIX
IIPOLIECCOB;
— aHaJU3UPOBATH B3aMMOCBA3b TEXHOJIOTUYECKUX MapaMeTpoB ¢ 3((HEKTUBHOCTHIO MpoLecca U
KauecTBOM IPOIYKIUH;
— TMPOBOJMUTH DJKCIEPUMEHThl 1O 33JaHHBIM METOJMKAM; AHAJIMU3UPOBATH PE3YJIbTAThI
9KCIIEPUMEHTOB.
Braoemy:
METOAaMH  pacueTa HEOOXOAMMBIX TEXHOJIOTMYECKHX I[apaMeTpOB Ha  OCHOBE
SKCHEPUMEHTAIBHBIX U JINTEPATYPHBIX JaHHBIX;
—METOJJaMH TEOPETUYECKOT0 U SKCHEPHMEHTAJIBHOIO MCCIEAOBAaHUS TEXHOJIOIMUYECKUX
MIPOLIECCOB IMPOU3BO/ICTBA HEOPTaHUUYECKHUX BEILIECTB;
— OIpefeseHusl IMapaMeTpoB MaTeMAaTUYECKUX MOJENed TEXHOJOTMYECKHX armapaTroB IO
JKCIEPUMEHTAIIbHBIM JaHHbBIM;
— IporpammamH JiIsi IOCTPOEHUS! M ONTUMHU3ALUU TEXHOJIOTUYECKON CXEMBI;
— METO/IaMH TEXHUKO-3KOHOMUYECKON ONTUMHU3ALNHN TEXHOJIOTHYECKUX CXEM.
3. Kparkoe conep:xkanune Kypca
BBenenue. 3HaueHue COJIEBBIX U IIETOYHBIX MPOAYKTOB B SKOHOMHUKE CTPAHBI.
1. ®U3UKO-XMMUUECKHE OCHOBBI TEXHOJIOIMH COJIEBBIX U IIEJOYHBIX IPOAYKTOB. PaBHOBecue B
MHOT'OKOMIIOHEHTHBIX BOJHOCOJIEBBIX COJICIUIaBKMX cUTeMax. KHHeTHKa MpoleccOoB B
BOJHOCOJIEBBIX U COJIEIJIABOBBIX CUCTEMAX.
2. ColpbeBble MaTepualibl U TEXHOJOrH4eckue TpeOoBaHUS K HHUM. ChIpbeBble MCTOYHHUKH,
METOABI TOATOTOBKU CBHIPhSI K XMMHYECKOH mepepaboTke. MeToapl mepepadOTKU CHIPbS B
yIO0OpEHUs U COMH.
3. TexHOJOrHS OCHOBHBIX COJIEBBIX M ILIEIOYHBIX HpOAYKTOB. Kiaccudukaius coyieBbIX
IPOAYKTOB, TpeOOBaHMS K MX KauyeCTBY. THUIOBBbIE NPOLECCHl W ONEpaluud B TEXHOJIOTUU
ynobpenuii. IIpon3BOACTBO CONEBBIX U IIEJIOYHBIX MPOAYKTOB (KaTUHHBIX, (pochaTHBIX,
a30THBIX, CIOXKHBIX YAOOpEHHH, co/bl, HEKOTOPbIX cosieid. OCHOBHBIE OTXOJIbl MPOHU3BOJICTB,
METOJIbl X YTHJIM3AlMM U 00e3BpexUBaHUs. TeXHUKO-IKOHOMUYECKas OLIEHKa MPOU3BOJICTB,
TEHJCHIIMH Pa3BUTHUSI OTPACIIH.
4. B3auMoCBsI3b TEXHOJIOTMH U CBOMCTB COJIEBBIX ITPOIYKTOB.
TexHon0rMs MUHEpAIbHBIX YA0OpEHU, Coel U menoueit
3HaueHue COJIEBBIX U IIEJIIOYHBIX MPOAYKTOB B SKOHOMHMKE CTpaHbl. ChIphEBbIE MCTOYHHUKH,
METOABl MOJTOTOBKM CBHIpbS K XUMHUecKo mnepepaborke. Kiaccudukanus coneBbIxX
MPOJIYKTOB, TpeOOBaHUS K MX KadyecTBY. THMOBBIE MpPOLECCHl U OINEpalMd B TEXHOJOTMH
ynoOpenuit. Metosbl nepepaboTKU ChIpbsi B yI0OpeHus U coyid. PU3UKO-XUMHUECKUE OCHOBBI
MOJIy4eHUs1 coyied M3 pacTBOpPOB: (ha30Bble pPAaBHOBECHUS U KHHETUKA TIPOIIECCOB B
BOJIHOCOJIEBBIX cHUcTeMax. [IpOM3BOACTBO COJIEBBIX M INEIOYHBIX MPOAYKTOB (KaIMHHBIX,
(dochaTHBIX, a30THBIX, CIIOKHBIX YIOOPEHHH, COIbI, HEKOTOPHIX coyieii). OCHOBHBIE OTXOJIBI
MIPOU3BOJICTB, METO/bI MX YTWIM3alMU U 00e3BpekuBaHUs. TeXHUKO-IKOHOMHUYECKasl OLEHKa
MIPOU3BOJICTB, TEHICHIIUHN PA3BUTUS OTPACIIH.

4. O0béM yueOHOI JUCUMIIIIUHBI:

Bune! yueGHoit paboTh B 3auetHbIX B akagem.
eIMHUIAX qacax
O01as Tpya10eMKOCTb TN CIUTITHHBI 7 216

10 y4eOHOMY ILIAHY
AyIUTOPHbIE 3aHSITHS: 2,7 96




Jlexum (JIek) 1,9 68
[Tpaktuyeckue 3ansatus (I1p) 0,8 28
CamocrositeJbHast paora (CP): 2,3 84
CamocTosTeTbHOE U3YUYCHHE Pa3IesioB Kypca 2,3 84
Bua koHTpOJIAA: 3K3aMeH 1 IK3aMeH
(36)
Bunpl yueOHoii paboThI B 3auerHbIx B actpon.
€IMHUIIAX qacax
O0mas TpyA0eMKOCTb JMCIHIIIHHbI 7 189
1o y4eOHOMY IJIAHY
AyAUTOpPHBIE 3aHATHUS: 2,7 73
Jlexmu (Jlek) 1,9 51
[Tpaktrueckue 3ansatus (I1p) 0,8 22
CamocrosTeabHas padora (CP): 2,3 62
CaMocTosTeIbHOE U3YUICHHE Pa3/ICiOB Kypca 2,3 62
Buja xoHTpoOJISi: IK3aMeH 1 9k3ameH (27)

AHHOTaNuA padoyell MPOrpaMMbl JUCIIUIIAHBI
«IIpoexTHUpoBaHMe AeTaJIeil MAIIUH U ANINAPATOB B TEXHOJIOTMH HEOPraHUYeCKHX
BemecTB» (b1.B.18)

1.eanb aucMnIMHbI

HAy4UTh CTYJEHTOB TBOPYECKOMY IIOAXOAY K BBIIIOJIHEHHIO HWH)KEHEPHBIX pPacyeToOB Ha
IIPOYHOCTH, KECTKOCTh U YCTOMUMBOCTD DJIEMEHTOB KOHCTPYKLUH, JETANEN U y3J10B MalllH
U anmnaparos;

M3YYUTh TUIIOBBIX JIEMEHTOB KOHCTPYKIUI XMMUYECKOTO 000PYA0BaHUS;

OCBOMTb METOJMKH TPOEKTUPOBAHUS M obOecreueHHe HeoOXOAMMOM TeXHHYECKOH
uHbopManuen st BOCIPUATHS CTYJACHTAaMH psijia MOCIeTYIOIMX AUCIUIUINH.

2.B pesyabrare M3y4eHHsl IHCHUILIMHBI 00y4alOLIMiicd 1O NMporpaMme 0akajaaBpuaTa
J0JI3KeH
Obnaoamy cnepyromumu npodeccuonansHbiMu (1K) komnereHnmsMu:

IUIAHUPOBATh W TPOBOAWTH (DH3MYECKHE W XHMHYECKHE OSKCICPUMEHTBI, TPOBOJHUTH
00pabOTKy WX pe3yJbTaTOB U OIECHWBATh MOTPEITHOCTH, BBIIBHTaTh THIIOTE3bl U
yCTaHABIMBATh TPAHUIIBI UX IPUMEHEHHUS, TPUMEHSATh METO/Ibl MAaTEMAaTUYECKOTO aHAu3a U
MO/ICITMPOBAHUS, TECOPETUIECKOTO M IKCIIEpUMEHTaIbHOTO recienoBanus (ITK-16);
TOTOBHOCTBIO HCHOJh30BaTh 3HAHUS OCHOBHBIX (DU3MUECKUX TEOPUH M pelIeHuin
BO3ZHUKAIOMINUX (PU3UYECKHX 33/1a4, CAMOCTOSTEILHOTO MPUOOpeTeHHsI (PU3NIECKUX 3HAHUM,
JUTSL TIOHUMaHUS TIPUHITATIOB pa0OTHI IPHOOPOB M YCTPOKCTB, B TOM YHUCIIC BBIXOJAIINX 32
Ipe/eibl KOMIIETEHTHOCTH KOHKpeTHOTro Hanpasienus ([TK-19).

3namo:

KOHCTPYKILUHU, THIAKA U KPUTEPUU DPAOOTOCIIOCOOHOCTH JeTaneil MaliuH, cOOpPOYHBIX
enuHuIl (Y3JI0B) U arperaTos;

OCHOBBI TEOPHUH COBMECTHOW pabOTBI M METOJbI pacueTa JeTaJied M y3JI0B MAallWH W

anmnapaToB XUMHUYECKOU TEXHOJIOTHH,
Ymems:



— BBINOJHATh U YATATh TEXHUUECKUE CXEMBbI, YEPTEKU U ICKU3BI JIeTaliel, y3JI0B U arperaroB
MaIlTuH, COOPOYHBIX YEPTESIKEH U YEPTEIKU OOIIIEeTo BUA;
— MPOU3BOJUTH PACUYETHI IO OCHOBHBIM KPUTEPUSIM PabOTOCIIOCOOHOCTH M KOHCTPYHUPOBAHUS
JieTajeil MaIllvH;
— TPOU3BOJUTH PAacUeThl U KOHCTPYMPOBAHUE JICTAJICH MAIIMH U MEXaHHW3MOB C YYETOM
MIPOM3BOJICTBEHHON TEXHOJIOTHUHU W KCILTyaTaIlHH;
Braoemw:
— HaBBIKAaMU KOHCTPYMPOBAHHS M TEXHUYECKOT'O TBOPUYECTBA;
— TMpaBWIAMH IIOCTPOCHHS TEXHHUECKHX CXEM U YePTEKEH;
— OCHOBHBIMH METOJIaMH pacydeTa U MPOCKTHUPOBAHMS MEXaHUUYECKHX y3JIOB U DJIEMEHTOB
TEXHUKH.

3.Kpartkoe coaep:xaHue JUCUUILIHHBI:
Moayab 1. «Pacder XMMHYECKOTO ammapara ¢ MEXaHWYECKHM IepeMENTNBAIOIINM

YCTPOMCTBOM.

ITo Bcem sTamaM KypcoBOTO IpoeKTa 0hOpMIIIETCSl €AMHAs MOSICHUTENIbHAS 3amucKa. B
MOSICHUTENILHYIO 3allUCKY BKIIIOYAIOTCS IPOSKTHBIC M IMPOBEPOYHBIC PACUCTHl THIIOBBIX
3JIEMEHTOB B COOTBETCTBHH C JCHCTBYIOIIMMH METOAMKaMHu. [Ipon3BoauTes:

1) BBIOOpP KOHCTPYKIIMOHHBIX MaTEPHAIIOB;

2) pacueT OCHOBHBIX T€OMETPHUYCCKHUX Pa3MEPOB allapara;

3) pacdeT TOJIIUH CTEHOK amrapara u pyOariku;

4) moxbop mpuBOJa;

5) pacuer (1aHIIEBOrO COCAMHEHHS KPBIIIKU C KOPITYCOM arlapara;
6) pacuer Bajia MEUIAJIKK HA BUOPOYCTOWYMBOCTh M MPOYHOCTB;

7) moxbop u pacuet MyQThI;

8) mombop M pacyeT YIUIOTHEHUSI.

Moayas 2. «Heptex oOmiero Buja anmapara.

BeimonHsieTcst yepTexk oOLIero BHIa ammapara ¢ BHIAMH, pa3pe3aMi, CEYCHUSIMH H
BBIHOCHBIMH 3JIEMEHTaMH, JAIOUIMMH MTOJHOE MpeICTaBlIeHne 00 ero yCTpOHCTBE U MPHHIUIIE
paboTsl. YepTek 00IIero B anmapara CoJep KuT:

1. UzoOpaxenue ammapata (BHIOBI, pa3pe3bl, CEUCHHS, BBHIHOCHBIC JJIEMEHTHI),
COZIepIKaIle OKOHYATEIbHBIC KOHCTPYKTUBHBIC PEIICHUSI.
OcHOBHBIE pa3MepHI.
Pacnonoxenne mrynepos, JITOKa, OMOp armapara.
Tabnuiry Ha3HAYEHUS IITYIEPOB B arapare.

ok~ wn

TexHUUecKyro XapakTepUCTHKY U TEXHUUYECKHE TPeOOBaHUS K HEMY.
Ha BTOpOM nuCTE BBINOJIHSIOTCS YepTEX MU COOPOUHBIX €IMHUIl U AeTaneld. UepTexu
BBINOJIHAIOTCS Ha JaucTax ¢popmara Al.

KypcoBoii mpoekT sBIsSeTcs CaMOCTOSTEIbHOM padOTOM CTyaeHTa, KOTOpPBIM HeceT
MOJIHYIO OTBETCTBEHHOCTH 32 €€ KaueCTBO (MPaBUIBLHOCTh PacyeToB, 0(hOpMIIEHUE YepTeKel) U
CBOEBPEMEHHOCTb BBIMIOJHEHHS BCeX 3TanoB pabot. [IpenogaBatens — pykOoBOAUTENL NMPOEKTa
HampaBJigeT paboTy CTYyAEHTa, KOHCYJIbTUPYET MO HESCHBIM BOIpPOCAM, OMNPEEINSIET CTEIEHb
3aBEpUIEHHOCTH OTAEJIbHBIX ATAllOB MPOEKTUPOBAHMUS.
4.00beM y4eOHOH TUCHHUIIINHBI

Bunsl yueOHol paboThI B B akanem.
3a4ETHBIX Jacax
eIMHUIIAX

OO6masi Tpy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY TIaHY 3,0 108




AyIMTOpPHBIE 3AHATHS: 0,44 16
Jlexuuu (JI) - -
[IpakTuueckue 3ansatus (I113) 0,44 16
CamocrositesbHas padora (CP): 2,56 92
Bupa xouTpoJsi: 3a4er / 3k3amMeH Kypcosoii
npoekt/ 3a0
Bunpl yueOHoI paboThI B B actpon.
3aUETHBIX qacax
eIMHUIIAX
OO0mas TPy10eMKOCTh JTHUCIUILIHHBI 110 Y4eOHOMY MIAHY 3,0 81
AyaUTOpPHBIE 3aHATHS: 0,44 11
Jlexumnm (JI) - -
[IpaxTuueckue 3ansaTtus (I113) 0,44 11
CamocroniTesnnnas padora (CP): 2,56 69
Bup xoHTpoJIsi: 3a4er / 3K3aMeH KypcoBoii
npoekt/ 3a0

AHHOTAIIUA
pabo4eii MporpaMMbl JUCHUNJIMHBI

«OpraHuyeckasi XUMUsl B TEXHOJIOTHH Heopranuveckux Bemects» (b1.B.19)

1. Ieab AUCHUILIMHBI — IPHOOPETEHNE 00YJAIOIIUMUCS 3HAHUH O CTPOCHUU OPraHUYEeCKUX
COGHHHGHHﬁ, OCHOBHBIX XWMHYECKHUX CBOMCTBax PA3JIMYHBIX KJIACCOB OPraHUYCCKUX
COEMHEHUI U METO/IaX UX MOTYYEHHs, KaK TPOMBIIUICHHBIX, TaK U JA0OPaTOPHBIX. .

2. B pe3yabTare u3yuyeHHus TMCHHUIIMHBI 00yYAOUIUICA MO0 MporpaMMe 0akajiaBpuara
MOJIKEH:

Obnadams cnenyrouumu npodeccuoHanbabiMu (1K) komneTenusamu:

CHOCOOHOCTBIO MJIAHUPOBATh U MPOBOAUTH (PU3NYECKHE U XUMUYECKHE IKCIEPUMEHTHI,
POBOJUTH OOpabOTKY HX pe3yabTaTOB W OIICHWBAaTh MOTPEIIHOCTH, BBIJIBUTAThH
TUMOTE3bl  yCTAHABIMBATh TPaAHUIBI WX TMPUMEHEHUs, TMPUMEHSATH METOJIBI
MaTeMaTHYECKOTO aHAIN3a U MOJIEIIMPOBAHMS, TEOPETHYECKOTO U IKCIIEPUMEHTAILHOTO
uccienosanus (ITK-16)

TOTOBHOCTBIO HCIIOJIB30BaTh 3HAHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB, COSIWHEHHUHA H
MaTepHaJioB Ha MX OCHOBE JUIs peLIeHus 3aau npodeccuoHanbHol nestensHocTH (I1K-
18)

TOTOBHOCTBIO M3Yy4aTh HAyYHO-TEXHMUYECKYIO HH(OpMAIMIO, OTEYECTBEHHBIH U
3apyOeXHBIN OMBIT o TeMaTrke ucciaenopanus (I1K-20).

3nams.

TEOPETUYECKHE OCHOBBI CTPOCHHS M CBOWCTB pPa3IMYHBIX KJIACCOB OPTaHUYECKUX
COCIUHEHMUI;

CHOCOOBI TIOJNIYYEHUS W XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTraHMYECKHX
COCIUHEHMUI;

OCHOBHBIE MEXaHHU3MBI MIPOTEKAHMUS OPTAaHMYECKUX PEaKInii;

Ymemo:

OPUMEHATh TEOPETUYECKHE 3HAaHWS Ul CHHTE3a OpraHMYeCKUX COEIWHEHHH
Pa3IUYHBIX KJIACCOB;

aHATM3UPOBATh U NPEACKa3bIBaTh PEAKIIMOHHBIE CBOMCTBA OPTrAaHUIECKUX COCITNHEHHIA;
COCTABJIATH CXEMBI CHHTE3a OPTaHUYECKUX COCIMHEHNH, 3aIaHHOTO CTPOCHUS;




Braoemy:

— OCHOBAaMH HOMEHKJIATYPhI U KJIacCU(UKAIIMA OPTaHUUYECKUX COCTUHEHMUIA;

— OCHOBHBIMHU TEOPETUUYECKUMHU MPEICTABICHUSIMH B OPraHUYECKON XUMHUH;

— HaBbIKaMU 0OOCHOBaHUS PAllMOHANBHBIX CIIOCOOOB MOJIYYE€HUS OPraHUYECKUX BELIECTB.

3. Kparkoe conep:xkanue THCHUNIHHBI
l"anoreHonpou3BOIHEIE. Knaccudukanms. Howmenxkmnarypa. Ankui- u
JIMIraJIoreHU/Ibl.apoMaTuyeckue  rajoreHuapl.  M3omepusa. Homenknarypa. Croco0Osl
nony4yeHus. [IpocTpaHCTBEHHOE M 3JIEKTPOHHOE cTpoeHue. Pdusndeckue cBOMCTBA. Peakuumn
HYKJICO(UIBHOTO 3aMelieHuss W oTiiervieHus. [loHatue HyKIeoQUIBHOCTH M OCHOBHOCTH
peareHToB. AMOUICHTHBIE HYKIIeO(pHIIbHbIE peareHThl. CHHTE3.
DNEeMEHTOOPraHUYECKUE COEIMHEHUs. THUIbl CBA3€H B 3JIEMEHTOPraHUYECKUX COEIMHEHUSX.
CnocoObl TIOJIYYECHHS JIMTUW- W MarHMMOpPraHWYecKuX coeauHeHui. Peaknwms ['punbspa,
MeXaHu3M. Peakiuu ¢ KapOOHUIBHBIMU COCTUHEHUSIMHU.
Cruptel. ®enonsl. [IpocTeie a3dupbl. DnokcucoeAMHEHU. AbACTH B, KETOHBI. KapOoHOBBIE
KHMCIIOTBI M HUX NPOM3BOAHBIE. B KaXIoM Kiacce paccMaTpUBAIOTCS CIEAYIOIIUE pPa3/eibl:
HU30MepHsi, HOMEHKJIaTypa, (U3MYecKue W XUMHUYECKHE CBOMCTBa, CIOCOOBI IMOITYYCHHS.
Mexanusmsl peakiuii. CUHTE3.
KapOoHOoBBIE KHCIOTHI M X MPOU3BOJAHBIE. B KaI0M Kjlacce paccCMaTpUBaIOTCA CIEAYIOIIHE
pasmensl: HM30MepHUs, HOMEHKIATypa, (U3MYecKHe M XHMHUYECKHE CBOMCTBA, CIIOCOOBI
nony4yeHusi. Mexanuamsl peakuuid. CUHTE3.
ManonoBeiii  3¢up. Ilomydenue. Crpoenue, CH-KucnorHocts. Peakium KoHACHCAIUH
MaJOHOBOTO 3(Upa U MATOHOBOM KHUCIOTHI C albJIerugaMu. AMUHOKUCIOTHL. J(ukapOOHOBBIE
KHUCJIOTHI.
A3oTcoaepkalue  COeAMHEHUS. Hutpocoenunenus. Amwunbl. B kaxaom kiacce
paccMaTpUBAIOTCS  CICAYIOIIME pa3felbl: HW30MEpHs, HOMEHKJIarypa, (Qu3nyeckue u
XUMHYECKHE CBOICTBA, CIIOCOOBI MoNTyueHusi. MexaHu3Mbl peakuuid. CuHTE3.
A3a- 1 11a30CoeUHEHUS.
[Tonyuyenue nua3ocoeqMHEHUN peakued NTUa30TUPOBAHUS: YCIOBHUS IMPOBEACHUSA PEAKIUU U
MexaHu3M. Pusznueckne CBOWMCTBA. XUMHUYECKHE CBoWcCTBa. llonmydyeHume u npuMeHeHHE
azocoennHeHU. CUHTE3.
4. O0beM y4eOHOI TUCHUIIHHBI:

B 3auetnpIx | B akanmem. gacax
Bun yuebnoit paboThl eTUHUIIAX
OO0mas Tpy10eMKOCTb JHCHUILIHHBI 110 y4eOHOMY 5,0 180
TJIAHY
AyauTOpHBbIE 3aHATHS: 1,8 64
Jlextuu (JIek) 0,9 32
[Tpaktuueckue 3ansatus (I113) 0,9 32
JlabopaTopnsbie 3ansatust (J1ab) - -
CamocrositesbHas padora (CP): 2,2 80
Jlpyrue BUIBI CAMOCTOSITEIIHOM PabOTHI 2,2 80
Buja xouTpoJisi: 3a4er / 3k3amMeH 1,0 IK3aMeH
(36)
B 3auetHbix | B actpoH. wacax
Bun yuebHoi# paboThl eIUHULIAX
OO0mast Tpy10eMKOCTb JMCHMILIHHBI M0 Y4eOHOMY 5,0 135
JIAHY
AyIUTOPHBIE 3aAHSITHSI: 1,8 48,6
Jlexruu (JIek) 0,9 24,3
[Tpaktuueckue 3ansatus (I13) 0,9 24,3




JlabopaTopusbie 3ansatust (J1ab) -

CamocrositesbHas padora (CP): 2,2 59,4

Jlpyrue BUbI CaMOCTOSITEILHON pabOThI 2,2 59,4

Bupa xouTpoJsi: 3a4er / 3k3amMeH 1,0 IK3aMeH
(27)

4.4.3. IucuMmiIdHbl BADUATUBHOMN 4acTH (IUCHUIJIMHBI 10 BLIOOPY)

AHHOTAIUA padovyeid MPOrpaMMbl JUCHUILIHHBI
«JJeKTHBHBIE KYPChI 10 (pu3HuecKoii KyabType u cnopty» (51.B.20)
1. Ileab AMCHUILINHBI:
—  OBIQJICHHE CHUCTEMOW TMPAKTUYCCKUX YMEHHA W HABBIKOB, OO0ECIICUMBAIOIINX
COBEPIICHCTBOBAHHE MCUXO(PHU3NUECKUX CIOCOOHOCTEIH;

—  pa3BUTHE CHOCOOHOCTEW HCIONb30BaTh pa3HooOpasHbie (opMbl (U3HUECKOI
KYJIBTYpPBI, CIIOPTa M TypHU3Ma JUIS COXPAHCHUS U YKPEIUICHUS CBOETO 3JI0POBbS U 3I0POBbS
CBOMX OJIM3KUX B MMOBCEJHEBHOM XKM3HH U TPO(HECCHOHALHOM I TSIILHOCTH,

— ¢opMUpOBaHHE MOTHBAIIMOHHO-LIIEHHOCTHOTO  OTHOWIEHUS K  (U3HUYECKOI
KYJIbTYpe, PU3NICCKOMY COBEPIICHCTBOBAHHIO W CAMOBOCIIMTAHUIO, YCTAHOBKA HA 3JI0POBBIM
00pa3 XK13HHU;

— oOydJeHHe TeXHUYCCKUM M TAKTHYECKUM IIPHEMaM OJTHOTO U3 BUIOB CIIOPTA.

2. B pe3yabTaTe u3yYeHHs] JUCHUILUIMHBI OOydYamIuiics MO0 mporpamMmme

0akaJlaBpuAaTAa J0JIKEeH
Obnadamye cnepyromumMu o0mekyasTypabiME (OK) KoMIIeTeHIUAME:

- CIMIOCOOHOCTh K caMOOpraHu3aIuy U camoobpasosanuio (OK-7);

- CIIOCOOHOCTBh HCITOJIB30BaTh METOABI M CPeIcTBa (U3HUECKON KYIBTYPHI IS
obecrieueH s OTHOIIEHHO# colnanbHO# U podeccnonanbHoi aesteaprocti (OK-8).
3uamo:

- HAy4YHO-TIPAKTUYECKHE OCHOBBI (PM3MUECKOM KYIBTYPHI U CIIOPTA;

- COIMATTLHO-OMOJIOTUIECKIE OCHOBBI (PU3HUYECKOU KYIbTYPHI U CIIOPTA;

- BIIUSTHUE O3/IOPOBUTENBHBIX CUCTEM (PU3UYECKOTO BOCIHTAHUSA HAa YKpEIUICHHE
3JI0pOBbSI, TPODUIAKTHKY MPO(PEeCcCHOHATBHBIX 3200JIEBAaHUN U BPEIHBIX TIPUBHIYCK;

- CrOCcOObl KOHTPONST U  OLEHKH (DU3MYECKOTO pa3BUTUA U (U3HUECKON
MOITOTOBJICHHOCTH;

- MpaBWJia M CHOCOOBI MJIAHUPOBAHUS WHIUBUAYAIBHBIX 3aHATUNH Pa3TUYHON
LI€JIEBOU HAITPABJICHHOCTH;

- crioptuBHble Tpaguuuu MXTHU-PXTY um. [I.1. Menneneesa.

Ymemns:

— BBITIONHATh WHANBUAYAIBHO MOJ0OpaHHBIE KOMILIEKCHI MO (PU3NYECKON KYIbType
U pa3InYHBIM BUJAM CIIOpPTa;

- OCYIIECTBJISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma W COONIOJaTh
MIPaBHJIa THTUEHBI U TEXHUKH 0€30TIaCHOCTH;

- OCYIIIECTBIISITh TBOPYECKOE COTPYAHMUYECTBO B KOJJICKTUBHBIX (hopMax 3aHSATHI
(du3nUecKoil KyIbTypoii U CIIOPTOM;

- BBITIOJTHSATE TIPUEMBI 3aIIUTHI U CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPAXOBKH.
Braoemy:

— CpeICTBAaMHU M METOJIaMU YKPETUIEHUS UHIUBUIYATBHOTO 3J0POBBS, (PU3HMUECKOTO
CaMOCOBEPILICHCTBOBAHMS;

- JOJDKHBIM ~ YpPOBHEM  (PM3UYECKOW  IMOJTOTOBJICHHOCTH, HEOOXOIUMBIM IS
KaueCTBEHHOTO YCBOCHUS MpOo(ecCHOHANBHBIX yMEHHUNW W HaBBIKOB B IMpoIecce
00ydeHus1 B By3e, /U1 00ECIIeYeHHs MTOJTHOIICHHON COIMaIbHOU M MpodecCHoHaTbHOM
JESTEIbHOCTH MOCJIe OKOHYAHUS y4eOHOTO 3aBEICHUS;

- TEXHUYECKUMHU U TAKTUYECKHUMH HaBBIKAMHU B OJIHOM M3 BUJOB CIIOPTA.

3. KpaTkoe cogepkaHue I CHUIINHBI




Kypc mucuuminHbel «JJIeKTHBHbIC IMCHUILIMHBI IO (u3ndYeckod KyJbType H
CIOPTY» pean3yeTcs Yepe3 BapuaTUBHBIA KOMITOHEHT (AJICKTUBHBIA MOIyib) 328 4acoB (B
CTOpTa MO BBIOOPY CTY/EHTA), B 3a4E€THBIC €AMHUIBI HE TIEPEBOIUTCS, SBISETCSA 0053aTEIbHBIM
JUIs1 UCTIOJIHEHUS TIPH 0YHOU (hopme 00yueHusl.

ITporpamMma paccuMTaHa Ha M3y4eHHE AUCLMILIMHBI «JJIeKTHBHbIE THCHUIIHHBI 10
(usuyeckol KyJbType H CHOPTY» B TEUCHHE ILIECTH CEMECTPOB M IPEANOJaraer, 4To
o0yyJaromuecs: UMEIOT TEOPETHYECKYIO MOATOTOBKY B 00JacTW AMCUUIUIMHBI «DPu3ndeckas
KyJlIbTypa MW CHOPT», 3aKaHUMBAETCS 3a4€TOM B KOHIE Kaxzaoro cemecrpa. KoHTposb
YCIIEBAEMOCTH CTYJIEHTOB BEJIETCS 110 IIPUHATON B YHUBEPCUTETE PEUTUHIOBOM CUCTEME.

IpakTnyeckne 3aHATHSA.

[IpakTUyeckuii pazes mMporpaMMBbl pealn3yeTcs Ha yueOHO-TPEHHUPOBOYHBIX 3aHATHUAX
B y4eOHBIX IpyINax Mo oomed GU3nuecKoi MoAroToBKe WiK Mo BEIOPAHHOMY BHJy CIIOPTA.

[IpakTuyeckue 3aHATHS IOMOTAIOT NPUOOPECTH OMNBIT TBOPYECKON NPAKTUUYECKOM
NesTEeIbHOCTH, Pa3BUBAIOT CAMOCTOSITENIBHOCTh B (PU3MUECKON KYNbType M CHOpPTE B LEIAX
TOCTIDKEHUSI (DU3MYECKOTO COBEPUICHCTBA, IMOBBIIIAIOT yPOBEHb (PYHKIMOHAIBHBIX |
JIBUTaTeNIbHBIX CIIOCOOHOCTEH, HAIIPaBICHHO (POPMUPYIOT KaueCTBa U CBOMCTBA JINYHOCTH.

[TpakTueckuii pasgen BKIOYaeT B cebsf moapasziensl: 1o olmed ¢u3nueckoi
noarotoBke (O®II) u cnenuansHoOM Pusnueckoi moaAroroBke mo Buaam cropta (COII).

Y4eOHO-TPEHHUPOBOYHbIE  3aHATUS  Oa3UPYIOTCS Ha IMIMPOKOM  HCIOJIB30BAHUHU
TEOPETUYECKUX 3HAHUA M METOAMYECKUX YMEHHH, Ha MPUMEHEHUH Pa3HOOOPa3HBIX CPEICTB
(Gu3NIeCKoil KylIbTyphl H CIIOPTa, CHOPTUBHOMN U MPOGECCHOHATLHO-TTPUKIIATHON (HU3NIECKOI
IIOATOTOBKE.

VY aensercs BHUMaHue BONpPOCAM MPOBEIECHUSI COPEBHOBAHMUI (IIpaBuiia COPEBHOBAaHUM,
cucTeMa po3bIIphILIeH, oipeesieHue nodeaureneil, 000py10BaHUE U MHBEHTAph).

Kputepuem ycnemnocty ocBoeHusl yueOHOro MaTepuaia sBIsSeTCsl IKCIIEPTHAs OLIEHKa
IIPEIoiaBaTelis, YUUTHIBAIOILAS pecyiapHOCIb NOCeUujeHUs 00A3amenbHblX YYeOHbIX 3aHAMUI,
BBITIIOJTHEHUE YCTAHOBJICHHBIX HA JIAHHBIM CEMECTP KOHTPOJIbHBIX HOPMAaTUBOB (TE€CTOB) 00ILIEH
¢u3nveckoil M CIOPTUBHO-TEXHUYECKOM MOATOTOBKM JJS OTHAENBHBIX TPYMI Pa3IU4HOM
CHOPTUBHOW HAIIPABIICHHOCTH.

4. O0beM y4eOHOI TUCIUNTHHBI:

B B I VI
Bunet paboueit paboTsl 3aYETHBIX | aKaJeM. | CEMECTpP | CEMECTP
eIMHMIIAX | Yacax
OO0mas Tpy10eMKOCTh JUCIUILIHHBI 110 2,0 72 1,0 3.ea. | 1,0 3.en.
Y4eOHOMY IIAHY 36 yac. | 36 uac.
KonraktHas pa6ora (KP): 2,0 72 36 36
Jlexuuu (Jlek) 0,2 8 4 4
[Tpaktuueckue 3ansatus (I113) 1,8 64 32 32
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auer 3auer 3auer
B I VI
N B actp.
Bunst paboueii paboTsl 3a4ETHBIX | -~ | CEMECTp | CeMecTp
€IMHUIIAX
OO01asi TPy10€eMKOCTh I CHUIIIHHBI 110 2,0 54 1,0 3.ex. | 1,0 3.exn.
Y4eOHOMY IJIaHy 27 yac. | 27 yac.
Konrakthasi pa6ora (KP): 2,0 54 27 27
Jlexumu (JIek) 0,2 6 3 3
[IpakTuueckue 3ansatus (I113) 1,8 48 24 24
Buja koHTpoOJIsSi: 3a4eT / IK3aMeH 3ager 3ager 3ader

JIMCHUILINHBI 10 BHIOOPY




AHHOTAIIUA
K Y4eOHOoil mporpamMme Q¥ CUUILITHHbBI
«BbruncanTebHAs MATEMATHKA B TEXHOJIOTHM HEOPraHUYeCKHUX BelleCTB»

(F1.B.JIB.01.01)

1. Heqb AUCHMILUIMHBI — HAYYUTh O0YYAIONINXCS TEOPETHUSCKUM 3HAHUSAM, U MPAKTUICCKUM
YMEHHSIM ¥ HaBbIKAaM HCIIOJIb30BAHUS COBPEMEHHBIX MAaTEMAaTHYECKUX METOJ0B C
IIpUMEHEHHEM MNakeTa maremarnyeckux nporpamm MATLAB nns pemieHus mmpokoro
Kpyra 3ajia4 BbIYUCIUTENbHON MaTeMaTHKHU.

2. B pe3yabTare u3yueHusl AUCHHUILUIMHBI 00y4YalUIUiicd Mo mporpamMme fakajaBpuara
HOJIKeH:

Obaaoams cnenyromumu npodeccuonansabivu (I1K) komneTeHIusIMHE:

— CIOCOOHOCTHIO TUIAHUPOBATh WM TMPOBOJUTH (PU3MYECKHE W XUMHUYECKHE DKCIICPHUMEHTHI,
MIPOBOAUTH 00OPA0OTKY UX PE3yJIbTaTOB U OILIEHUBATh MOTPELIHOCTH, BBIABUTAaTh TUIIOTE3bI U
yCTaHaBJIMBATh TPAHUIIbl KX PUMEHEHHUS], MPUMEHITh METO/Ibl MATEMAaTUYECKOr0 aHaJIN3a U
MOJICTTUPOBAHHSI, TEOPETUIECKOTO U SKCIIepUMEHTaIbHOTO uccienoBanus (ITK-16);

3HaTh:

— (pU3UKO-XUMHUYECKHE U XUMUKO-TEXHOJIOTHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUs MTPOLIECCOB
W3MEHEHUs arperaTHoro COCTOSIHUSI Mapo(Ta30)-KUIKOCTHBIX CHUCTEM, PEAKTOPHBIX
MIPOLIECCOB U OCHOBHBIX MPOIIECCOB pa3/IeICHHsI XUMUYECKOU TEXHOJIOTHH;

— METOJbI M AJITOPUTMBI KOMIIBIOTEPHOT'O MOJICTUPOBAHUSI OCHOBHBIX MPOIIECCOB XUMHYECKOM
TEXHOJIOTUHU U TEXHOJOTHYECKUX CXEM XMMHUYECKUX MPOU3BOJICTB;

— MPUHLMIBl TPUMEHEHHUS] METOJOJOTUH KOMIBIOTEPHOTO MOJCIMPOBAHUS  XHUMHKO-
TEXHOJIOTUYECKMX  MPOIECCOB  MPHU  aBTOMAaTU3UPOBAHHOM  MPOCKTUPOBAHUU U
KOMITHIOTEPHOM YIIPaBICHUU XUMHUYECKUMHU ITPOU3BOACTBAMH.

YMers:

— pemaTh 3aJaud KOMIBIOTEPHOTO MOJICIMPOBAHMS MPOIIECCOB Mapo(Ta30)-KUIKOCTHBIX
paBHOBecHA, aOCOPOLINU, TUCTUILIALINN, PEKTUPHUKAIIIN U KUAKOCTHON SKCTPAKIINH;

— MPUMEHATh TOJYYCHHBIC 3HAHUS TPU PEUICHUH MPAKTHUYECKUX 3a7a4 KOMITBIOTEPHOTO
MOJEJIMPOBAHUS OCHOBHBIX MPOLIECCOB XMMUYECKON TEXHOJIOTUU U TEXHOJIOTHYECKUX CXEM
XUMUYECKUX TTPOU3BOJICTB.

Bnaners:

- METOJIaMU TPUMEHEHMs] CTaHJApPTHBIX NakeToB NpukiagHeix mnporpamm (IIIIII) u
naketoB mozenupytomux mporpamMm (IIMII) nns mMomenupoBaHHs OCHOBHBIX IPOIECCOB
XUMUYECKON TEXHOJOTUU U TEXHOJIOTHUECKUX CXEM XUMUYECKUX TTPOU3BOJICTB.

3. Kparkoe conep:xxanue qTHCHUNIHHBI

Beenenue. Llenu u 3amaun kypca. KpaTkuil HCTOpUYECKHNA OYEPK pa3BUTHUSA
OTEUYECTBEHHOH U 3apyOEKHOIN BRIYUCIUTEIBHON MaTeMaTUKi. OCHOBHBIE ATAMbl Pa3pabOTKH U
peanu3anuy aaropuTMOB Ha KOMITBIOTEPAX.

Moayas 1. BreruncnurtensHas wmaTematuka. OCHOBHbBIE OJTambl: pa3paboTka W
peayiMzanysi alropuTMOB Ha KommbioTepax. Cucrema komnbioTepHoi MaremaTuku (CKM)
MATLAB nns pemienus 3a1a4 BEIYUCIUTEILHON MATEMATHKU.

Tema 1.1. Co3nanue M-mporpamMM M OCHOBHBIE omnepaTtopbl M-s3blka MPOrpaMMHUPOBAHHS

MATLAB. BapuanTsl cTpykTypbl iporpamm Ha MATLAB.

Opranuzanus pabodero crosa Desktop Layout;

Ocuoublie onepaiuu B Command Window;

OcHonbie onepanuu B Editor;

JIuHeHO OpraHU30BaHHAs IPOrpaMMa (aJITOPUTM);

BerBnenust ¢ olHUM yCIIOBHEM, HECKOJIBKUMU YCIOBUSIMHU, BIOKEHHBIE, CO CIIMCKOM YCJIOBHIA.

if, switch; nornyeckue onepanuu and, or, not;

[ukapl CO CYETYMKOM, C TPEAYCIOBHEM, C TIOCTYCIOBHEM, C TMPEPHIBAHHEM IIOTHBIM |

MPEPHIBAHNEM YaCTUYHBIM, C 33JaHHBIM IIaTrOM CUYETYHKA, C OTJEIBHBIM OTCYETOM HUTEpAIlUii;

for, while, break, continue; ¢ BezoBoM ¢yHKIMIT; ¢ Auanorom c mosk3oBaresneM B Command

Window u B crienmMainbHBIX AAJ0TOBLIX OKHAX;




Tema 1.2 Crawmaptable W HecTaHmaptHble GyHKMH  M-s3bIKa  OpOrpaMMUPOBAHUS U

ocHoBHBIE pemarenu (solvers) MATLAB.

®ynkuuu ¢ rpadguyeckuM BbIBOAOM pe3ynbTatos; plot, subplot, surf, mesh, polar;
DYHKIUMH ¢ YHCIOBBIM BBIBOJAOM pe3yinbraTtoB B Command Window;
OYHKIMHU € 3aMUChI0 PE3YIbTATOB B (aiii;
OyHKINH, BIOKEHHBIE B TTIABHYIO () YHKIIHIO;
OYHKIMH ¢ IEPEMEHHBIM YUCJIOM apTyMEHTOB;
OyHKIMH, BBI3bIBAIOIINE APYTYIO QYHKIUIO, UMSI KOTOPOH MepejaHo KaK apryMeHT;
Moayab 2. Bektopsl u Marpunibl. CucTeMa JUHEHHBIX alreOpandecKux ypaBHEHHI
(CIIAY).
Tewma 2.1. ObparHas MaTtpuiia. Y MHOKEHUE MATPHIL.

Omepartop inv;

Omneparopsr Strcat, int2str, numz2str;

Omneparopsl length, min, max, mean, sort;
Omneparopsr dot, tril, triu, eye, zeros, ones, diag;
Omneparopsl rand, linspace, logspace, repmat;
Omneparopsi Size, det, trace, norm;

Tema 2.2. Metroa I"'aycca. MeTo MpOCThIX HTEPALIHH.

Omneparopsi linsolve, rank, eig;
Tema 2.3. O6VCJ’IOBJ’I€HHOCTB cucteMbl. Yncno 06VCJ’IOBJ’ICHHOCTI/I.

Omneparopsl cond, rcond,;
Moayabs 3. O6paboTka pe3yJabTaTOB U3MEpPEHUs] OAHOW BenuW4uHBL [Ipubnuxenue

byHKIIUN
Tema 3.1. Kpurepuii CtproaeHTa.

Omneparopsr polyfit, polyval,
Tema 3.2. AnopokcuMaIius.

Omneparop lIsqcurvefit;
Tema 3.3. MaTEpIOIAIHASL.

Omneparopsr interpl, linear, spline, nearest;
Mopnyas 4. UncneHHOE UHTETPUPOBAHUE
Tema 4.1. MeTo bl IPSIMOYTOJILHUKOB

Omnepatopsl SUM, Mean;
Tema 4.2. MeToas! Tpanenui

Omnepatop trapz;
Tema 4.3. Meton CumiicoHa

Omneparop quad, int;
Tema 4.4. Meton Heroroua-Koreca 8 mopsiika

Omeparop quads;
Mopayas 5. YpaBHeHM€e ¢ OAHUM HEU3BECTHBIM
Tema 5.1. MeTo ieJIeHUS TOIOJIaM

Omneparopsl conv, deconv, polyval, polyder;
Tema 5.2. MeTo KacaTenbHBIX

Omneparopsi roots, poly, fzero;
Moayab 6. CucteMa HENTMHENHBIX YPaBHEHUI
Tema 6.1. Meton HeroTona-Padcona

Omneparopsr solve, diff, subs;
Tema 6.2. MeTo1 DPOCTEIX UTEPAIHI.

Omneparopsr simplify, collect, pretty;
Moayasb 7. OnHoMepHasi ONTUMU3ALINS
Tema 7.1 MeToabl OTHOMEPHON ONTUMHU3AIAU

Omnepatops fminbnd;
Moayab 8. MHOroMepHasi ONTUMH3ALINS



Tema 8.1 MeToabl MHOTOMEPHONW ONTHMH3AIINH
Omneparopsl fminsearch, linprog, fmincon;

Monayas 9. luddepeHnmanbabie ypaBHEHUS

Tema 9.1 Merons! pemenus tuddepeHIHAILHBIX YPABHEHUI.

Oneparops! dsolve, diff;

3akaueHne. 3aKII0YNTSIbHAS JICKIOMA 110 NOABCACHUIO UTOT'OB KypcCa.

4. O0beM y4eOHOI TUCIUIIIHHBI .

:Bun pabGoueii paboTsl

O0beM

B 3aueTHBIX

B akanemuueckux

eIMHUIIAX qacax
OO0mas TPy10eMKOCTh THCIIUILTHHbI 3 108
10 Y4eOHOMY ILIaHY
AyIUTOPHBIE 3aHITHSI: 0,89 32
Jlexknuu
JlaboparopHbie pabOTHI 0,89 32
CamocrositesbHas padora (CP): 2,11 76
IToaroroBka K J1abopaTopHbIM paboTam 1,055 38
CaMocCTOsITeTbHOE N3YUCHUE Pa3J/Ie]IOB Kypca 1,055 38
Bua uToroBoro KOHTpOJIA: 3a4eT / IK3aMeH 3ader
Ob6beMm
B paboteit paboTsI B 3aueTHbIx B actp. yacax
CIMHULIAX
O0mas TpyA0eMKOCTb JHCIUILTHHBI 3 81
10 y4eOHOMY ILIAHY
AyIUTOPHBIE 3aHITHSI: 0,89 24
Jleknun
JlabopaTopHbie pabOThI 0,89 24
CamocrositesibHas padora (CP): 2,11 57
[TonroroBka Kk 1a00paTopHBIM paboTam 1,055 28,5
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIO0B Kypca 1,055 28,5
Bua uTOroBOro KOHTpOJIsi: 3a4eT / IK3aMeH 3ader

AHHOTAIUA

padoueii mporpaMMbl JUCIHUNJIMHBI
«JluckpeTHass MaTeMaTHKA B TEXHOJOTMU HEOPTAHUYECKUX BelIECTB)

(B1.B.JIB.01.02)

1. Heap aucHUIUIMHBI — (QOPMHUPOBAHUE Y CTYJEHTOB CUCTEMBl OCHOBHBIX IOHSTHH,

HCIOJIb3YCMbIX AJIs MMOCTPOCHUMA Ba)KHEHUIIINX

MAaTEMATHYCCKUX

MaTeMaTHYeCKUX METOJOB JUIsl ONUCAHUS PA3JIMYHBIX MTPOLIECCOB.
2. B pe3yabTare u3ydyeHus JMCUUILUIMHBI 00y4YaloLIUiics 0 NporpaMMe 0aKajiappuara

JOJIZKEH:

Obaaoams cnenyromumu npodeccuonansabiMu (I1K) komnereHnusaMu:

Mojener, u

- CITOCOOHOCTBIO IJIaHUPOBATh U IIPOBOJUTH (i)I/ISI/ILIeCKI/Ie U XUMHUYCCKUE DKCIICPUMCHTHI,
IIpOBOAUTDH 06pa60T1<y HUX PE3YJIIbTATOB HW OHOCHHUBATHL MNOTIPCIIHOCTH, BbIABUTATH

THIOTE3bl MW  YCTAaHABJIMBATb TI'PaHUIBI

nx TpHUMCHCHUA,

MNPUMCHATE  MCTObI

MAaTEMaTUYCCKOTO aHaJIn3a U MOACIIUPOBAHUSA, TCOPECTUYCCKOTO U SKCIICPUMCHTAJIBHOT'O

uccnenosanus (ITK-16).
3nams:

- OCHOBHBIC IIOHATHA U METO/bI }IHCerTHOﬁ MaT€MaTuK, MaTEMATHUYCCKUX MCETOILO0B

penieHus mpodeccuoHalbHbIX 3a1a4.
Ymems:




- MPUMEHITh MAaTeMaTHYECKHE METOAbl NPHU PEIICHWH THUIOBBIX MPodecCHOHATBHBIX
3ajadq.

Bnaoemw.:

- METOJaMH TIOCTPOCHHUSI MAaTEMaTHYSCKON MOJIETTH THUIOBBIX MPO(ECCHOHATBHBIX 3a/1a4 U
coJiepKaTeIbHOW UHTEPIPETALIMU TOTYUYEHHBIX Pe3yIbTaTOB.

3. Kparkoe conepkanue 1M CUUNJINHBI:

BBenenue.

Ponb muckpeTHON MaTeMaTUKH MPHU pa3padOTKE M IKCIUTyaTAIlMH XUMHUKO-TEXHOJIOTHUYECKUX

CHCTCM.

1. JJieMeHTbI TEOPUH MHOKECTB U ajiredpanyecKkue CTPyKTypbl.

BBenenne B IMCKpPETHYIO MaTeMaTuKy. Poiib JUCKpETHON MaTeMaTHKH IpU pa3paboTKe
U JKCIUTyaTallu XUMHUKO-TEXHOJIOTUYECKUX CUCTeM. MHOKeCTBa, OTHOIIECHUS U (YHKIIHH.
3amaHre MHOXKECTB M OCYIIECTBJICHUE omepauuii Haa HuMU. CnocoOwl 3amanus. Onepanuun
Oo0OBbEIMHEHUSA, TMepeceueHusi, pPa3HOCTH, JOMOJIHEHUS U JeKapToBa IPOU3BEACHHUS.
Akcuomatuka Teopun MHOXecTB. Anredpa Kanropa. MunHuMuzauus mnpencTaBiIeHUN
MHOecTB. [luarpammel Diinepa-Benna. bunapusie otHomenus. CrocoObl 3a1anus OMHAPHBIX
otHoeHui. CBoMcTBa OMHAPHBIX OTHOWICHUN. PazOuenus. OTHOIIEHHUS] SKBUBAJCHTHOCTH U
nopsanka. [Ipeacrapnenue N-apHbIX OTHOLICHUH OMHAPHBIMU. AnreOpa oTHOIICHUNH. DyHKINH.
WNubeknus, cropbekius u Ouekiua. Anredpandeckue CTpykTypshl. [lomyrpynmbel. MoHoU b
I'pynmer. [oarpynmel. [uknudeckue rpynmsl. ['pynmsl moactanoBok. M3omopdusm rpymi.
Cmexnble iaccel no mnoarpynne. Hopmanbhbie aenutenu. @akrtop-rpynnsl. Kosbua:
onpeereHus1, CBOCTBa, mpumepsl. [loms.

2. DJyieMeHThI Teopuu rpagos.

I'padbl. 3amanue u xapaktepuctuku rpadoB. Buasl rpados. [loarpadsl. Matpuiis
CMEXHOCTH M MHUUAEHTHOCTH. CreneHu BepiimH. Mapmpytel Llenu. [{ukinel. Paccrosnue
Mexnay BepmmHamu. [uamerp u pamuyc rpada. YHapHble W OMHapHBIE OIEpaluu Haj
rpadamu. Jlononnenue rpada. YnaneHue U J100aBlIeHUE BEpIIUH. Y ajieHue U Jo00aBiIeHHE
pebep. OrtoxnectBnenne BepmuH. Pacmerienne BepmmH.  OObenuHeHue  Tpados.
[lepeceuenme rpagos. KommnonenTs! cBsizHOcTH. MocThl. Bepimmnnas u peGepHast CBSI3HOCTbD.
CBS3HOCTb OpPUEHTHPOBAHHBIX T'padoB. AJITOPUTM BBIUMCIEHUS CBSI3HOCTH. BHYyTpeHHA
yCTOMYMBOCTh. BepimmHHOoe uwnciao He3aBUcUMOCTH. PeOepHoe dYHCIIO HE3aBUCUMOCTH.
Bepumunnoe u peGepHoe nokpeitue rpada. Buemnss ycroitunBocts. BepmunnHoe u pedepHoe
YKCIIO BHEIIHEW ycTOoMYMBOCTU. L{UKIIBI 1 pa3pesbl. DinepoBbl HUKIIBL. [ aMUIBTOHOBBI LIUKJIBI.
[TnanapHocTh 1 ykiazaka rpagos. I'panu minockoro rpada. Packpacka rpados. Xpomarnyeckoe
yucio. l'umoreza wyethipex kpacok. [lepeBpsa. Ompenenenus. CroiictBa. Teopema Komm.
dyHamMeHTanpHas cucTteMa HUKIOB. OCTOB HaMMEHBILErO Beca. YIOPSIOYEHHBIE AECPEBBS.
bunapnsie nepeBbs. JlepeBbs COPTUPOBKU. AJNTOPUTM MTOMCKA B IEPEBE COPTHUPOBKH.

3. ByaeBbl pyHKIHHu.

Anrebpa noruku. byneBsl pynkiuu. Crioco6sl 3amanusi. byneBsl QpyHKIIMKU OAHOU U
JIBYX MEPEMEHHBIX U uX cBoiicTBa. Dopmysbl OyneBoil anredpsl. OCHOBHBIE 3aKOHBI OYIIEBOI
anreOppl.  OkBuUBaIeHTHOCTH  Qopmyn. Ilpuwamun  gBoiictBeHHOCTH.  COBEpIICHHBIC
IU3BbIOHKTUBHBIE M COBEPUICHHBIE KOHBIOHKTHUBHBIE HOpMaibHble (opMbl. CHCTEMbI
JJIEMEHTapHbIX OyneBbIX (yHKIUH. @OYHKIMOHAIBHO IOJIHBIE CHCTEMbI JJIEMEHTapHbIX
OyneBbix ¢yHkuui. [Ipumepsl (yHKIMOHAIBHO MOJIHBIX Oa3zucoB. BakHelime 3aMKHYThIE
kimaccel. TeopemMa o0 (yHKUMOHANBHOM moMHOTE. MuHuUMHU3aLus OyNneBbIX (QYHKIHM.
CokpamieHHasi, TynukoBas W MuHHMaibHas ¢(opmel. Kapter Kapno. Meton coueranus
uHIekcoB W meton KyaitHa. MuHMMU3anus KOHBIOHKTUBHBIX HOpPMalIbHBIX ¢opm. O0630p
NPUIIOKEHUH JUCKpeTHOM Marematuku. Paszpa®orka 3¢((dekTHBHOrO MaTeMaTH4ecKoro,
MPOrpaMMHOT0, WH(GOPMAIMOHHOTO M TEXHUYECKOrOo OO0ecleueHusi Ha OCHOBE METOOB
JUCKPETHON MaTEMaTUKH.

5. UcunciieHne BbICKa3bIBAHUI.

BBenenne B MaremaTudecKkyro Joruky. Kparkue cBeneHus U3 MCTOpUHU
MaTeMaTH4ecKol JOruKu. Ponb mMaTemaTthyeckoil JIOTMKM MpH pa3paboTKe M SKCIUTyaTalluu



XUMHUKO-TeXHOJIOTHUecKnX cucreM. dopmanbHble akcuomatudeckue cucteMbl. CHMBOJIBI,
BbIpaXeHUs, POpMyIbl, akcoMbl. [IpaBuio BBIBO/A, HEMOCPEACTBEHHOE CIIEJCTBUE, BBIBOJ,
teopema. Jloruka BbicKa3biBaHui. Jlornueckui BbIBOA. Akcuombl. [IpaBuio modus ponens.
Teopema genykuuum ©  nOpaBuino  cwuioru3ma. I[lomHoTa W HENPOTUBOPEYMBOCTD.
HeszaBucumocts akcuoMm. Pazpemmmmocts teopuu. [lpyrue akcuomartusauuu. IIpoBepka
BBIBOJIMMOCTH C TOMOIIbI0 MCTHHHOCTHBIX Tabmun. CekBeHuuu [eninena. Mopaenbs MUpPOB
Kpunke. Meton pesomounii Pobuncona. Meron knay3 Bounra. OOpatnblii meron MacnoBa
(6nmaronpuATHBIX HAOOPOB).

6. UcunciieHne nNpeuKaToB U HEYeTKAA JOTHKA.

Jloruka mpeaukaToB. ABTOMarHU3alys Joruyeckoro BbiBoja. [lepemennsie, GpyHkuuu,
TEpMBI, TPEIUKaThl, KBaHTOPHIL, (popmynel. OO6macts zeiicTBus kBantopa. CBOOOAHBIE H
CBSA3aHHbIE IIEpEMEHHBIE. WNHurepnperanuu, PaBHOCUIIBHOCT. Pacno3naBanue
obme3naunmocT. [Ipobrema pa3pemmMocTH. AKCHOMBI M TpaBWiIa BBIBOJAA HCUYHCICHUS
npeaukaroB. Teopema aenykunu. HempoTuBopeunBOCTh 1 NOJIHOTA. BrIHECEHNE KBAHTOPOB U
npeaBapeHHass HopMmayibHas ¢opma. CKyJIeMOBCKHE CTaHAapTHbIE (OpMBL. DpOpaHOBCKHI
yHHUBEpCYM U Teopema OpbOpana. [loacranoBka u yHudukanus. MeTon pe3oironuil U ero
nosHoTa. Crparerun Mmetoja pesononuid. Ju3ptoHkTel XopHa. IlpuHnum mgoruyeckoro
nporpammupoBanusi. Heuetkue mHoxectBa. Heuerkas noruka. [losiBneHre u cyTb HEYETKOCTH.
®opmanuzanus HeuyeTKocTh. DYHKIUS NPUHAICKHOCTU. JIMHTBUCTUYECKAsl TepEeMEHHas.
Onepanuu HaJ HEYETKUMH MHOXecTBamH. HeueTkas apudmeruka. Meronsl aedaszzuduxarum.
Heuerkue otnomenusa. CTaHgapTHbIE HEUETKHE JIOTHYECKHE orepanuu. HeueTkuil BBIBOJL.
CreneHn HICTUHHOCTHU U CTENEHU yBepeHHOCTH. HeueTkuil aHanor MeTo1a pe30Ironui.

7. Koneunble aBToMaThl, MAaIIMHbI ThropuHra-Ilocra, /10 KHOCTH BHIYMCJICHHH.

DneMeHTHl TeoOpuH aBToMaToB. [loHATHE aBTOMAaTHOTO IIpeoOpazoBaHus HH(GOPMALIUU U
KOHEeYHOTO aBToMara. CriocoOsl 3aanus aBToMaToB. ABromaTsl M u Mypa. [Iporpammuas
W amnmapaTHas peajiu3alus aBTOMAaTOB. OKBUBAJIEHTHOCTh M MHUHUMH3AIMS aBTOMATOB.
Mammnabl Teropunra-Ilocra. ®@opmanuzanus TOHATHS AITOPUTMA U (POPMATBHBIC MOJEITH
anroputMoB. MammHa TeropuHra: ompeseneHusi, CBOWCTBa, rpadsl mepexoaoB. MainHa
[Tocta. Ilporpammer must wmamuH. [Ipobrmema pacnosznaBanusi. [IpoGremMa OCTaHOBKH.
AdroputMuyecku Hepaszpemumbie mpobaembl. CIOXKHOCTh alrOpuTMOB. Mepbl CII0KHOCTH.
BpemeHHas U €MKOCTHas CIIO)KHOCTb. ACHMITOTHYECKAs! CJIOKHOCTb, MOPSAOK CIOXHOCTH,
CIOXHOCTh B CpeIHEM W B  XyalWleM ciydae. TpyaHopaspeliuMble — 3aJadM.
HenerepmunupoBannass mamuua Teropuara. Kmaccer P u NP. NP-mommbie 3amaun. NP-
MOJIHOTa MPOOTIEMBI BBITOTHUMOCTA (DOPMYN JIOTMKH BbICKa3biBaHHU. OO030p MPUIOKEHHIMA
MaTeMaTU4eCcKou Joruku. HampaBieHus ucnoyib30BaHus anmapara MaTeMaTUueCKO JIOTUKH B
3amayax TmpakThuueckod wuHPopMmaTtuku. Croenudukanus W BepudUKANUS MPOTrPAMMHO-
anmapaTHBIX TMPOEKTOB, JIOTHYECKOE MPOrpaMMHUPOBAHUE, IMOCTPOCHUE OHTOJOTUH, SI3BIKU
OOIIeHHS] UHTEJNIEKTYallbHBIX areHTOB.

4. O0bem yueOHOH THCHMIINHBI:

Bunsl yaeOHOM paboThI B 3aueTHBIX B akazem. acax
eIMHUIIAX

O01mas TPy10eMKOCTh AUCHHUILIMHBI IO Y4eOHOMY IJIAHY 3,0 108
AyIMTOPHBIE 3AHATHS: 0,9 32
Ulexuu (JIek) - -
UlaGopatopusie 3anatus (I13) 0,9 32
CamocrositesbHas padora (CP): 2,1 76

Buja xoHTpoJisi: 3aueT/IK3aMeH - 3auer

Buzsl yaeOHOM paboThI

B 3aueTHBIX
eIUHUIIAX

B actpon. gacax




O01mas TpyA10eMKOCTh JUCHHUILIMHBI 10 Y4eOHOMY IJIAHY 3,0 81

AyIMTOpHBIE 3aAHATHS: 0,9 24

Ulektuu (JIek) - -

Ulaboparopusie 3austust (113) 0,9 24

CamocrositeabHas padora (CP): 2,1 57

Bua koHTpoOJIsSi: 3a4eT/IK3aMeH - 3auer
AHHOTAIIUA

paﬁoqeﬁ nporpaMmMbl JTHCHUIIJIUHBI
«XUMHYECKAl KHHETHKA U KATAJHU3 B TeXHOJOTHH HEOPraHuIECeCKUX BEIIECCTB»
(B1.B.J1B.02.01)

1. eapr aucoumIMHbI — copMuUpoBaTh 3HAHUS Yy oOOydaromerocss 00 OCHOBHBIX
KHHETUYCCKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XHMHYECKUX IPOILECCOB, IMYTSX BBISBICHUS
METOJIOB, IMO3BOJISIONINX YCTAHABIUBATh MPUPOY CKOPOCTh-ONPEACISIONICH CTaH U JIeNIaTh
BBIBOJIBI O BO3MOXKHOM MEXaHH3ME pEaKIWd, MOHWUMATh pPOJIb KaTanm3a i XUMHUYECKOU
TEXHOJIOTUH.

2. B pe3yabTaTe u3ydyeHusi TUCHUILITHHBI 00yUYaoIuiics Mo mporpaMmme dakajaBpuara
TOJIZKEH:

Obaaoams ciienyromumu npodeccuonansabive (I1K) komMneTeHmusIMHu:

—  CIIOCOOHOCTBIO TUIAHMPOBATH W MPOBOJUTH (U3UYECKUE U XMUMHYECKHE SKCIICPUMEHTHI,

MPOBOJUTH 00pabOTKY MX pe3yabTaTOB M OLEHUBATH MOTPEHIHOCTH, BBIABHIATh THIIOTE3BI H
YCTAHABJIMBATh I'PAHUIBl UX MPUMEHEHHUS, IPUMEHATh METOJbl MAaTEMATUYECKOTO aHallu3a U
MOJICTTUPOBaHMSI, TEOPETUYIECKOTO U IKCHIepuMeHTa bHOro uccienosanus (I1K-16);

— TOTOBHOCTBIO HCIOJB30BAaTh 3HAHUS OCHOBHBIX (U3UYECKUX TEOPUH Ui pEIICHUS
BO3HUKAIOMIUX (PU3MUYECKUX 33734, CaMOCTOSTENIbHOTO NpuoOpeTeHus (hU3NYeCKHX 3HaHUH,
JUI TIOHMMAaHUs MPUHIMIIOB paboThl MPHUOOPOB M YCTPOWCTB, B TOM YHCIE BBIXOIAIIMX 32
npeJiesibl KOMIIETeHTHOCTH KOHKpeTHoro Hanpasienus (ITK-19).

Buame:
- OCHOBHBIE KHHETUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKInii;
- TEOPUN XUMHYECKONH KMHETUKHU, ITyTH TEOPETHYECKOTO pacueTa CKOPOCTEH XUMHUYECKUX
peaKkiuii ¥ OrpaHuYeHHs B IPUMEHUMOCTH PACYETHBIX METO/IOB;
- OCHOBBI TEOpUU (POTOXMMHUYECKMX M MEMHBIX peaklud, peakiuid B PacTBOpaXx.
0COOEHHOCTH MX CTaJIMHHOTO MPOTEKAHUS U YCIOBUS OCYILIECTBIICHHS;
- OCHOBHBIC YEPTHl TOMOTCHHOTO M TETEPOreHHOTO KaTalli3a, NPUYHHBI YCKOPEHUS
XUMHUYECKOT0 TpoIlecca B MPUCYTCTBUU KaTanu3aropa.

Ymemn:
- MPUMEHITh TEOPETUUYECKHUE 3HAHUS M JKCIEPUMEHTANbHBIE METOJbI HCCIEIOBaHUS
(GU3MYECKON XHMMHW JUISI PENICHHs] BOMPOCOB, BO3HHUKAMOIIMX TPH HM3YyYCHUH KHHETHUKU
XUMHYECKHUX PEaKIIHii;
- HaXOJUTh CKOPOCTh U YCTAaHABIMBATH MOPSI0K XUMHYCCKON pPeaKIlvH;
- MIPOBOJNTH aHATN3 U KPUTHYECKH OLIEHUBATH MOyYE€HHBIC SKCIIEPUMEHTAIILHBIC TaHHBIE,
000011aTh 1 1eJaTh 000CHOBAaHHBIE BBIBOJIBI HA 0a3€ MPOBEIEHHBIX OMBITOB.

Bnaoemy:
- 3HAHUSMH OCHOBHBIX 3aKOHOB XMMHYECKON KWHETHKH, BIIUSHUS PA3TMUHBIX (haKTOPOB
(TeMriepatypsl, 1aBIeHUs, KaTAIU3aTOPa) HA CKOPOCTh XUMUYECKON PEaKIIHH.
- KOMIIJICKCOM METOJIOB OIPEICTICHUS TIOPSAKA M CKOPOCTH PEAKIIHH,
- MOAXOJIaMU /I YCTAHOBJICHUS JHMHUTHPYIOIMIEH CTaIdd W MeXaHW3Ma H3y4aeMoi
XMMHYECKON PEaKIIuu.

3. Kparkoe conep:xanue TUCHUNIHHBI



Xumuyeckass KHHeTHKa. CKOpOCTh XMMHYECKOM pEaKIUH, KOHCTaHTa CKOPOCTH,
MOPSIZIOK M MOJICKYJISIPHOCTh peakiinu. KuHetnka HeoOpaTUMBIX peakuuid 1-ro, 2-ro, 3-Tr0 u
HyJIeBOrO MopsakoB. /luddepeHnuanbaple 1 MHTErPAIIbHBIE METOJbI ONPEACICHUS MOPSIKA
peakuuu. CnoxxHble peakuud. [[puHIMN HE3aBUCUMOTr0 MPOTEKAHMS AJIEMEHTAPHBIX PEaKIUil.
OOparuMeble, mapajulelbHBIE U TOCIEAOBaTEeNbHBIE peakiuuu 1-ro mopsaka. [Ipuniun
JIMMUTUPYIOIIEH cTaguu OCJIEN0BATEILHOMN XUMHUYECKOH peaKkuu. Meton
KBa3HCTAI[MOHAPHBIX KOHLEHTpAIMid, OO0JIaCTh MpHMEHEHHs. BiusHue TeMieparypbl Ha
CKOpOCTh peakiuu, mnpubmmkenHoe npaswio Banr-I'odpda. VYpaBuenue Appenuyca,
middepeHanbHas W MHTErpajibHbIe  (OPMBI  ypaBHEHHUS. OKCHOHEHIMalbHas (opma
ypaBHEHUs1 AppeHuyca. DHEprus aKTUBALUU U IPEIIKCIOHEHIIMAIbHBIA MHOXKHUTEIb.

Teopun XMMHUYECKON KUHETUKH: TEOPUsI AKTUBHBIX COYAAPEHUM U TEOPHUs IEPEXOIHOIO
cocrosiaust TIIC (aktmBuUpoBaHHOTO Komiuiekca). OcHoBHbIe monoxeHuss TAC, mMexaHwusm
aKTUBaluMu MoJieKysl. KoHcTaHTa CKOpOCTH OMMOJNEKYISIpHOU peakiuu. DUu3ndeckuii CMBICI
MPEAIKCIIOHEHIMATIBHOTO MHOXUTENSI W SHEPrUU aKTHUBAalWM B paMKaX TEOPUHU aAKTHUBHBIX
coymapenuii.  Ctepudeckuii (¢pakTop, HEOOXOAMMOCTH €ro BBEIACHUS B KHHETUYECKOE
ypaBHEHUE peakluuu. JJOCTOMHCTBA U HEJOCTATKM TEOPUM aKTUBHBIX cOynapeHui. MexaHu3m
MOHOMOJIEKYJISIPHBIX Ta30BbIX peaknuii B pamkax TAC. Cxema Jlunaemana. Teopus
nepexoaHoro cocrossuus (aktuBupoBaHHoro komuiekca) (TIIC wnum TAK). OcHoBHbIE
nonoxkenus TIIC, kuHeTHueckas cxema peakiuu. AKTUBUPOBAHHBIM KOMILUIEKC M €ro
cBoiicTBa. [loBepxHOCTh TMoOTeHUMaNbHOW 3Hepruu. KoopaumHarta peakiuu, npoduip myTH
peakuuu, OJHEpPrusi axkTUBAMH. OHTAJIbIIUS W SHTpOnuUs akTuBauuu. McToinkoBaHue
MPEIPKCIIOHEHIIMAILHOTO  MHOXHTEISI U cTepudeckoro (akropa B paMKax TEOPHH
MIEPEXOTHOTO COCTOSIHUSL. JIOCTOMHCTBA U HEAOCTATKU TEOPHH.

DOTOXMMHUYECKUE peaKIHH. XuUMU4deckue M (oToPU3UYECKUE CTaJUU, BTOPUUYHBIC
nporeccel. Kunernka doroxumudeckux peaxnuii. CeHCHOMIM3UPOBaHHBIE (POTOXUMHUYECKHUE
peakuuu. llemHple peakuuu, MeEXaHU3MBI 3apOXKICHHS, pa3BUTUA W OOpBIBA LEMU.
Hepas3BeTBieHHble UM pa3BETBIEHHBbIE ILENHbIE peakluu. BeposTHOCTHas  Teopus
pa3BeTBIEHHBIX peakuui. [IpenenbHble sSBIEHUS B LEMHBIX PEAKLUMIX, HUKHUUA U BEPXHUH
npenensl BociulaMeHeHHus. OCOOEHHOCTH MPOTEKaHMsI XMMHMYECKUX pPEaKIUil B pacTBOpax.
Knerounsiii 3¢dexr. Kunernueckas cxema npoTekaHHs OUMOJEKYISIPHOW peaknuu B
pactBope. [lpenenpHble ciydaum TpoTekaHus peakiuu. boicTppie  (Auddy3noHHO-
KOHTPOJIUPYEMbIE€) peakiuu, JUPPY3UOHHBIM Mpenen KOHCTAaHThl CKOPOCTH pPEaKlUu.
VpaBuenue bpencrena-beeppyma. Kunernka HOHHBIX peakuuid B pacTBopax. BiusiHue noHHOM
CHJIBI paCTBOPA HAa CKOPOCTh PEaKLUi ¢ ydacTHeM MOHOB. MakpokuneTka. Pois nuddysuu B
KMHETUKE TeTEepOreHHbIX peakuuid. Pa3nuuHble peXUMbl NPOTEKaHUS peakuuil (BHEIIHSS
KHHETUYecKasi 001acTh; 00JaCTH BHEIIHEH U BHYTpeHHEH Tuddy3un).

Karanu3. ['omorenHwlii u rereporeHHbld KaTtanu3. OCHOBHBIE 3aKOHOMEPHOCTH
KaTAIUTUYECKUX peakuui. BiusHue xarannzaropa Ha TEPMOAMHAMUYECKHE U KUHETUYECKHE
napamerpsl  peakuuu. CelneKTUBHOCTb  KaTajau3aTopa, KaTaluTU4ecKass aKTUBHOCTD.
l'omorennsbiii katanu3. CAUTHBIA W pa3feibHbIA MEXaHU3Mbl KaTAIUTUYECKOrO JEHCTBHUSL.
DHepreTuyeckue AuarpaMMbl B3aUMOJICHCTBUS pEareHToB ¢ KartanuzaropoMm. OOmui u
cnienn(puIecKuit KUCIOTHO-OCHOBHOM Katanu3. Karanus koMIiekcaMu nepexoaHbIX METaJlIoB.
@epMeHTaTUBHBIN KaTanu3. ['eTeporeHHblil karaan3. THIBI FeTEepOreHHBIX KaTaau3aTopoB.
3aKoH JENCTBYIOIMX MOBEpXHOCTEW. KnHeTHKa rereporeHHsIx peakuuid. Teopun karanusa.

4, O0bem yueOHOI JUCUMIIIIMHBI:

. B 3aueTHBIX B akanem.
Buabl yueOHO# padoThl
eAMHULAX yacax

OO0mast Tpy10eMKOCTb JMCHMILIHHBI M0 Y4eOHOMY 50 180
IUIAHY '

AyIUTOpPHBbIE 3aHATHS: 1,8 64
Jlexruu (JIek) 0,9 32
[Tpaktuueckue 3ansatus (I113) 0,9 32




CamocrositesbHas padora (CP): 2,2 80

Buja koHTpoJIsi: 3a4eT / IK3aMeH IKk3amMeH
1,0
(36)
B
Buanbi yueOHoii padoThl 3a4yeTHbIX | B acTpoH. yacax
eIMHUIAX
O0masi TPpyaoeMKOCTh AUCHMILUIMHBI IO Y4eOHOMY 50 135
IVIaHY '
AyIUTOPHBIE 3aHITHS: 1,8 48,6
Jlexmm (Jlek) 0,9 24,3
[TpakTaeckue 3arstus (I13) 0,9 24,3
CamocrositesibHas padora (CP): 2,2 59,4
Buj koHTpOJISI: 3a4eT / IK3aMeH JK3aMeH
10 27)

2.

AHHOTAIIUA
padGoyeii mporpaMMbl JUCHUTLIAHBI
«/lonmosHuTENbHBIE TJ1aBBI (PU3MUECKOH XHMHHM B TEXHOJIOTHH HEOPTaHUYECKUX
Bemect» (b1.B./1B.02.02)

Henb TMCHUIUINHBI — 03HAKOMUTHCS ¢ TEPMOJAMHAMUYECKON TEOPHEH pacTBOPOB 3JIEKTPOIUTOB U
JNEKTPOXUMHUYECKHUX Lenell (raJbBaHU4YEeCKUX 3JEMEHTOB), IOHATH OCHOBHBIE KHHETHYECKHE
3aKOHOMEPHOCTH MPOTEKAaHUsI XMMUYECKHX IPOLECCOB, pOJb KaTauu3a Uil XUMHYECKOH
TEXHOJIOTHH.

B pe3yabTaTe u3ydyeHus JTMCHUILUINHBI 00y4aIOUIUICS M0 MporpaMMe 0aKalaBpHuaTa J0JI/KeH:

Obnadams cnenyrouumu npodeccuonanbabiMu (I1K) komnerenusamu:

CHOCO6HOCTLIO IJIAaHUPOBAThL U HPOBOJUTH (1)I/I3I/I‘leCKI/Ie U XUMHUYCCKHUEC OSKCIICPUMCHTEI,
MPOBOJIUTH 00PAa0OTKY MX PE3yJbTATOB M OLEHUBATH IMOTPEIIHOCTH, BBIJIBUTATh THIIOTE3bI
U YyCTaHaBJIMBATb TI'pPaHUIBl HUX HNPUMCHCHUS, HNPUMCHATHL MCETOAbBI MATCMATHUYCCKOI'O
aHaJIM3a U MOJEJIMPOBAHUS, TEOPETUUYECKOTO U 3KcepuMeHTanbHoro uccienoBanus (I1K-
16);

TOTOBHOCTBKO HMCITIOJIB30BAaTh 3HAHHUA OCHOBHBIX (1)I/I3I/I‘-I€CKI/IX TCOpI/Iﬁ JJIs pGHIGHI/Iﬂ
BO3HUKAKOIINX (1)I/I3I/I‘16CKI/IX 3aga4d, CaMOCTOATCIBHOI'O HpI/IO6peTeHI/IH (bHSI/IquKI/IX
3HAHWUW, A7 TOHUMAaHMs MPUHIMIIOB PabOThl MPUOOPOB M YCTPOMCTB, B TOM YHCIE
BBIXO/ISIIHMX 32 MPEAEbl KOMIIETEHTHOCTH KOHKpeTHOTro Hanpasienus (ITK-19).

3nams:

OTIUYUTETIbHBIE OCOOEHHOCTH B TOBEACHHUU PACTBOPOB JJICKTPOJIHMTOB, CBS3aHHBIE C
MIPOXOXKJACHUEM JIEKTPUUECKOTO TOKA;

TEOPHIO TAIbBAHUYECKUX SIBJICHUI;

TEOPUH KUHETHUKH, MYTH TEOPETHYECKOTO pacueTa CKOPOCTeH XWMHUUYECKHX PEaKIHi H
OTrpaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOOB;

OCHOBBI TEOpUU (OTOXUMUYECKMX M MEMHBIX PEaKIHUid, OCOOEHHOCTH WX CTaJIUWHOTO
MPOTEKAHUA U YCIIOBUS OCYILIECTBIICHHUS,

OCHOBHBIC YEpPThl TOMOTEHHOTO M TETEPOTCHHOr0 Karajln3a, IPUYUHBI YCKOPEHUS
XUMHUYECKOT0 Mpoliecca B MPUCYTCTBUU KaTaJlu3aTopa.

Ymemn:

MPUMEHATh  KOHAYKTOMETPUYECKHE W  IMOTEHUHMOMETPUYECKHE  HM3MEpEeHus s
ompeneseHUusT TEPMOAMHAMUYECKUX (PYHKIIUH XMMHUYECKHX PEAKIUH, KOHCTAHTHI
JUCCOIMAIMU, IPOU3BEACHUS pacTBOPUMOCTH, pH pacTBOpoB U T.1.




— IPUMEHATH TEOPETUYECKUE 3HAHUS M DKCIEPUMEHTAIbHBIE METOJbl HCCIIEIOBAHUS
¢u3n4eckoil XMMHUU ISl PELIEHHs BONPOCOB, BO3ZHMKAIOIIUX IPU HM3YYEHUU KUHETUKU
XMMHYECKUX PEAKIIUM;

— IPOBOAMTH aHAIM3 U KPUTHUYECKH OLECHMBATh IOIYYCHHBIC DKCIEPUMEHTAIbHBIC JAHHBIC,
00001maTh 1 JenaTh 000CHOBAHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB.

Bnademy:

— KOMIUIEKCOM COBPEMEHHBIX JJIEKTPOXMMHUYECKMX METOJIOB HCCIICJOBAHMS U
OIIpeICNICHUs] TEPMOJUHAMMYECKUX XapPAKTEPUCTHK DJJIEKTPOJIUTOB M XUMHYECKHX
peaKuuii;

— METOJaMU ONPEIEIICHUs MOPAIKA U CKOPOCTH PEAKIUH, YCTAHOBJICHUS JIMMUTUPYIOIIEH
CTaJUMU U MEXAHU3Ma U3Yy4aeMOM XUMHUECKOU peaKInu;

— HaBBIKAMU COCTABJICHHS TaJbBAaHUYECKUX DJOJEMEHTOB JUIS LEJIEH OINpeneacHus
TEPMOAMHAMMUYECKHUX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHS UCCIIEYEMON PEAKIIUM;

— 3HaHWSIMM OCHOBHBIX 3aKOHOB XMMHMUYECKOW KMHETHKH, BIMSHUS PA3IUYHBIX (HaKTOPOB
(Temrieparypsl, 1aBJIE€HUs, KaTaIU3aTOpa) HA CKOPOCTh XUMUUECKON PEaKIIUH.

3. Kparkoe cogepxxanue 1uCHUIIHHBI

PacTBOpBI 3JIEKTPOJIMTOB. OiekTpoctatuyeckass Tteopust Jlebas-Xriokkens. Pacuer

aKTUBHOCTH U CPETHUX MOHHBIX KO3()(PULIMEHTOB aKTUBHOCTH CHUJIBHBIX JIEKTPOJIUTOB B

pa30aBIEHHBIX W KOHIICHTPHPOBAHHBIX PACTBOPOB M PACTBOPAX yYMEPEHHOHW KOHIIEHTPAIIHH.

VYaenpHas U MOJIApHAsi JIEKTPUYECKUE MPOBOAUMOCTH. CKOPOCTh IBUKEHUS U INOABHIKHOCTD

1noHOB. [IpeaenbHble MOJISPHBIE AEKTPONPOBOJIHOCTH HOHOB. 3aKOH HE3aBUCUMOTO JABH)KEHHUS

noHos Komppayma. IIpuMeHeHne u3MEpeHMH  3JIEKTPUYECKOM  IIPOBOAMMOCTH  JUIA

OIpe/IeNICHUs CTETIEHU U KOHCTAHThI IUCCOLUALIUU CJIA0BIX 3JIEKTPOJIUTOB.
DJIEKTPOXHMHYECKHE CHCTeMbI (1enu). Bo3HMKHOBEHME CKayKa ITOTCHIIMAIA HarpaHULE

paznena npoBogHUKoB | u |l poga. JIBoiHOM 31eKTpUUecKUil ClIO. DNEKTPOABIIKYILAs CUJia

raJIbBAHUYECKOTO  DJIEMEHTA, JJEKTPOAHBIM MOTEHUMand. TepMoauHamMHU4YecKas TEOpHUs
raJbBaHMYECKUX SIBJICHUH, ypaBHeHHe HepHcra. DnexTpoxumudeckas ¢GopmMa OCHOBHOTO
ypaBHEHMs TEpPMOJMHAMUKH, TemreparypHblii kodpduuuent I/C. Dnextpoast | u Il pona,
ra3oBbl€ U OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE 3JIEKTPO/Ibl. TUIIBI FraJIbBAHUUECKUX 3JIEMEHTOB:

XMMUYECKHEe, KOHIIEHTPAllMOHHbIE, ¢ MEepPeHOCOM U 0e3 nepeHoca. XHMHUYECKHe HCTOUYHUKHU

TOKA, TOIUIMBHBIE 3JIEMEHTHI.

Xumuyeckass KuHeTHKa. CKOpPOCTh XHUMHUYECKOW pEaKIMHM, KOHCTAHTA CKOPOCTH,
MOPSAZIOK M MOJIEKYJISIPHOCTh peakuuu. KuHetnka HeoOpaTUMbIX peakuuid 1-ro, 2-ro, 3-ro u
HyJeBoro nopsakos. luddepeHnmanbHble U MHTErpajbHbIE METOABI ONpENeeHus MopsIKa
peakuuu. CiaoxHble peakiuuu. [I[pyuHIMN HE3aBUCUMOTO MPOTEKAHUS 3JIEMEHTAPHBIX PEeaKIuil.
OOpatuMble, NapajUlebHbIE M IOCIEAOBaTeNIbHbIE peakuuu 1-ro mopsiaka. BrnusHue
TEMIIEpaTypbl Ha CKOPOCTh peakiuu, NpubmmkeHHoe mnpaBuio Baut-IT'opda. VYpaBHenue
Appennyca, auddepeHunanbHas U UHTErpaibHble (OPMBI YpaBHEHMs. DKCIIOHEHIMAIbHAsS
(dopMa ypaBHeHUs1 AppeHuyca. JHEprusi akTUBALlMU U MPEA3KCIOHEHIUAIBHBI MHOXKHUTEb.

Teopun XMMHYECKON KHHETUKU: TEOPUS AKTUBHBIX COYNAPEHUN M TEOpHUs IEPEXOJHOTO

cocrostHust TIIC (akTUBMPOBAHHOTO KOMIUIEKCA). OHTAJbIHUS M DHTPONHUS AKTHBAIUH.

DOoTOXMMHUYECKHE peakluu. XUMU4eckue U GpoTophuzndeckue CTaJuu, BTOPUUHBIE MTPOIECCHI.

Kunernka ¢oroxumuueckux peakuuid. CeHCHUOMIM3UPOBAHHBIE (POTOXMMHUYECKHE pPEaAKIIMH.

LlenHble peakuuu, MEXaHU3MBbI 3apOKIACHUS, Pa3BUTHUA U OOpbIBa 1enu. Hepa3BeTBieHHbIE U

pa3BeTBIECHHBIE LEMHBIE peakIuu. BeposTHOCTHas Teopusi pPAa3BETBICHHBIX pEaKLU.

IIpenenbHble ABIEHNS B LIETTHBIX PEAKIUAX, HUKHUNA U BEPXHUH MPEEIIbl BOCIUIAMEHEHUS.

Karamm3. I'omoreHHeli u rereporeHHbli KaTanu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJUTUYECKUX peakuui. BiusHue katammsaropa Ha TEPMOJAMHAMUYECKUE U KUHETHYECKHE
napametpsl  peakuuu. CelNeKTUBHOCTb  KaTajau3aTopa, KaTaluTUdeckass aKTUBHOCTD.
I'omorennslii karanu3. CIUTHBIM M pa3ieibHBIA MEXAHU3Mbl KaTAJIMTHYECKOIO JEUCTBHSA.
DHepreTuyeckre AuarpaMMbl B3aUMOJEHCTBUS peareHToB ¢ KaranuzaropoMm. OOmui u
cienn(puIecKkuit KUCIOTHO-OCHOBHOM Katanu3. Karanus KoMIieKcaMu NepexoIHbIX METaIoB.
depMEHTAaTUBHBIM KaTanu3. ['eTeporeHHbli KaTanu3. THIbI Te€TEPOr€HHBIX KaTAIU3aTOPOB.
3aKoH JEHCTBYIOIMX MOBEPXHOCTEN. KMHETHKA reTepOoreHHbIX peakini.



4. O0beM y4eOHOI TUCIUTIIHHBI .

Bujtst paGoueii pagorr B 324Y€THBIX B aKajieM.
eTMHHUIAX yacax

O0mas Tpy10eMKOCTb JHCHUILIHHBI 110 y4eOHOMY 5.0 180

IUIAHY

AyAUTOpPHBbIE 3aHATHS: 1,78 64

Jlextuu (JIek) 0,89 32

[Tpaktuyeckue 3ansatus (I13) 0,89 32

CamocrositesbHas padora (CP): 2,22 80

Bua koHTpoOJIA: 3aUueT / IK3aMeH s3k3aMen (1,0) | sk3amen (36)

Bujtst paGoueii pagorr B 32a4Y€THBIX B aCTPOHOM.
eTMHHUIAX yacax

O0mas Tpy10eMKOCTb JHCHUILIHHBI 110 y4eOHOMY 5.0 135

JIaHy

AYIUTOpPHBIE 3aHATHSI: 1,78 48

Jlexmuu (JIek) 0,89 24

[Tpaktuyeckue 3anstus (I13) 0,89 24

CamocroniTesbHas padora (CP): 2,22 60

Bup xoutpoJsi: 3a4er / 3k3amMeH sk3amen (1,0) | 3k3amen (27)

AHHOTAIUA
padoyeii mporpaMMbl JUCHHUILIMHBI
«TexHuKa IKCTIEPUMEHTAIbHBIX HCCJIEIOBAHUIN B TEXHOJIOTHN HEOPraHUYeCKHUX
BemecTB» (b1.B./1B.03.01)

1. He.]'lb AUCHHUIIJIMHBI: HpI/IO6peTeHI/Ie O6y‘laIOIJ_II/IMI/ICH 3HAaHUN OCHOB METOA0JIOTHH,
IIPUHIUIIOB OpraHu3aluu I/ICCJ'IG)IOBaHI/II\/'I B XHMHUYECKOH TEXHOIOTHU HCOPTaHNYCCKUX
BCIIICCTB.

2. B pesyabTare M3y4YeHUs] TUCHHUILUIMHBI 00y4alommiics Mo mporpaMMe 0OakajgaBpHarTa

JAOJIZKEH:

Obnadamye cneayomUMU TpopecCHOHATbHBIMI KOMIETEHIIUSIMHU:

— CHOCOOHOCTBIO TPOBOAWUTH AHAIM3 CBIPhS, MAaTepPHaJOB MW TOTOBOH MPOTYKIIWH,
OCYUIECTBIISITh OLIEHKY pe3ynbTaroB aHanm3a (I1K-10);

— TOTOBHOCTBIO CHCTEMAaTH3WPOBaTh MU 0000mare WHOOPMAIMIO TIO WCIOJb30BAaHUIO |

dopmupoBanuto pecypco npeanpusitus (ITK-16);

— TOTOBHOCTBIO MHCIIOJIb30BaTh 3HAHME CBOMCTB XUMHUYECKUX 3JEMEHTOB, COCJUHEHUN U

MaTepualioB Ha UX OCHOBE JJIsl pelIeHus 3a1a4 npodeccuonansHol nesirenproctH (I[1K-18);

— FOTOBHOCTBIO M3y4aTh HAyYHO-TEXHHUYECKYIO MH(POPMAIIHIO, OTEUECTBEHHBIH 1 3apyOeKHBIN

OmBIT 10 TeMatuke uccienoBanus (ITK-20)

3name:

- MeTOJbl HCCieMoBaHMS (DA30BBIX PABHOBECHH B TETEPOTCHHBIX CHCTEMaxX, KPUTCPHUU
YCTaHOBJICHHSI PABHOBECHS;

- OCOOCHHOCTH HCCJICJIOBAaHMS PABHOBECHH B CHUCTEMaX «Ta3 - JKUIKOCTBY, KHUIKOCTh —
TBEPAOE TEIIO», «'a3 — TBEPAOE TEIIO»;

- METO/IbI H3yUEHUSI KUHETUKU TOTIOXUMHUYECKUX B T€TEPOTreHHO-KATATUTUIECKUX TPOIIECCOB



Ymemn:

- MpUMEHATH mpaBwia [mO0Oca AJIT HaxOXKIEHUS TPEACIPHOM Pa3MEPHOCTH B HMCCIICIOBAHUU
PaBHOBECHI;

- KOHCTPYHUPOBAaTh SKCIEPUMEHTAJIbHYIO YCTAHOBKY [IJII MCCJIEAOBAaHHMS paBHOBECUS U
KMHETUKU FE€TEPOreHHBIX MPOIIECCOB;

- IPOBOJIMTH AKCIIEPUMEHTHI 110 33ITaHHBIM METOAUKAM;

- AaHAJIU3UPOBATH PE3YyIbTAThl SKCIIEPUMEHTOB;

Brnaoems:

- METOJaMH TEOPETUYECKOTr0 U SKCHEPUMEHTAIBHOTO HCCIIEIOBAHMUS TEXHOJOTMYECKHUX
MPOIECCOB MPOU3BOJICTBA HEOPTAaHUYECKUX BEIIECTB U MATEPHUAJIOB;

- METOJIaMH MaTEeMAaTHYECKON 00pabOTKH pe3ysIbTaTOB IKCIIEPUMEHTA.

3. KpaTkoe coaep:kanue TUCHUIINHBI

Moayab 1. OcHOBHbIE 3aJaud 3KCHEPUMEHTAIbHBIX HCCIEAOBAaHUM B XMMHYECKOU
TexHojoruu. Matemaruueckas oOpaboTKa pe3yibTaToB 3KcnepuMeHTa. OCHOBHBIE TPUHIIUIIBI
u3yueHus: (a3oBbIX PABHOBECHH, BBITEKAIOLIME M3 KOHLENIMU AMHAMHUYECKOTO paBHOBECHS.
Hcnonp3oBanne mnpaBwia ¢a3 [mbGbca ams HaXOXKIACHUS NPEAETbHOH pPa3sMEPHOCTH B
uccieoBaHusIX (a3oBbIX paBHOBecHil. Kpurepun ycTaHOBIEHUS NPAKTUYECKOTO PaBHOBECHS.
OcHOBHbIE METO/bl H3Y4YEHMsI DPABHOBECHSA: CTaTHMUECKUM, auHamudeckuil. MccrnenoBanue
paBHOBECHSI B CUCTEME JKMJKOCTh - TBEpAoe Teio. McecnenoBanue paBHOBECHS B CUCTEME T'a3 -
XKUAKOCTh. VccnenoBaHue paBHOBECHS B cUCTeME ra3 - TBepaoe Teno. OCHOBHBIE THUIIBI
CUCTEM, ITapaMEeTPbl U UHTEPBAJI UX U3MEHEHUS.

Monayab 2. UccrnenoBanne KHHETUKY KaTATUTHYECKUX PEaKIUil B CHCTEMax ra3 - KaTalau3aTtop
U KMJKOCTB - KaTaJIu3aTop; 0OLMe NPUHLUIIBI, JUMUTHPYIOLINE CTaANU. DKCIIEpUMEHTAIbHbIE
BO3MOXXHOCTH UCKJItOUEHUS TU(D(PY3MOHHBIX COCTABIAIOMNX. MHOTOKOMIIOHEHTHBIE CUCTEMBI,
OPUHLUIBL "MCKIIIOYEHHSA" KOMIIOHEHTOB IIPH OIpPENCIEHMH KOHCTAaHT M K03(PULIMEHTOB.
[IpoTOuHBIl peakTop WIACAIBHOIO BBITECHEHMS] M €ro MOJENb NMPUMEHHUTEIBHO K OOpaTHOM
3ajaue. VHTerpanbHelii U guddepeHIranbHblil peakTopbl. LMpKy/ISALMOHHBIE YCTaHOBKH.
CpaBHuTENIbHAs XapaKTEPUCTUKA MPOTOYHBIX U HUPKYISLIUOHHBIX PEAKTOPOB.

Monayas 3. JIabopatopHble paboThl. MeTOAbI aHaaM3a U KOHTPOJISI MPOLECCOB B TEXHOJIOTUU
HEOpPraHMYECKUX BELIECTB: MUKPOCKOIIUYECKUI METO/I, Xpomarorpadus, HU3KoTeMIiepaTypHas
azicopOuus a30Ta, TEPMUUYECKHM aHAIU3.

4. O0bem y4eOHOH JUCHUIIIMHBI

Bunel yueGHoI paboThl B 3au. en. B akan. gacax
O0masi TpPyaoeMKOCTh JUCHMILUIMHBI [0 8 288
Y4eOHOMY IIAHY

AyaUTOpHBbIE 3aHATHS: 2,7 96
Jlexuuu (JIek) 0,45 16
JIabopartopusbie paboTsr (JIab.) 18 64
[Tpaktuueckue 3ansatus (I113) 0,45 16
CamocrositesbHas padora (CP) 5,3 190
Bupa koHTpOJISI: IK3aMeH - 3a0
Bunsl yueOHol paboThI B 3au. en. B actpon. gacax
O0masi TPyA0eMKOCTh JIMCHMILUIMHBI [0 3 216
yueOHOMY IJIAHY




AyIUTOpHBIE 3aHATHUS: 2,7 24

Jlexuuu (Jlek) 0,45 12

Jlaboparopusie paboTsr (JIab.) 1,8 49

[IpaxTuueckue 3ansatus (I113) 0,45 12

CamocrositesbHas padora (CP) 53 143

Buj koHTpOJISA: IK3aMeH - 3a0
AHHOTAIUA

padoueii mporpaMMbl JUCUUILTIMHBI
«MeTobl HCCJIETOBAHUS B TEXHOJIOTHH Heoprannyeckux Bemiecrs» (b1.B./[B.03.02)

1. Heab aMCUMIUIMHBI: TpPUOOpETeHHE OOYYAIOUIUMUCA 3HAHUW METOJOB HCCIEAOBAHUS
MPOLIECCOB XUMUYECKOM TEXHOJIOTMH HEOPTraHMUYECKHUX BEIIECTB.

2. B pesyabrare m3ydeHus AUCHUILIMHBbI 00y4Yaluuiics 1Mo nmporpamMmme 0akajgaBpuara

JMOJIKEH:

Obaaoams crieayomuMu ITpohecCUOHATbHBIMUA KOMIETEHIIUSIMHU:

— CIIOCOOHOCTHIO TIPOBOAWTH aHAIW3 CHIPhS, MATEPHAJIOB M TOTOBOW MPOIYKIIHH,
OCYIIECTBIIATH OIIEHKY pe3ynbTaroB aHamu3a (ITK-10);

— TOTOBHOCTBIO CHCTEMAaTH3HpOBaTh M 0000maTh WH(MOPMAIUIO [0 HUCIOJIB30BAHUIO H

dbopmupoBanuio pecypcos npeanpustus (ITK-16);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHWE CBOWCTB XUMHUYECKUX 3JIEMEHTOB, COCIMHCHUH U

MaTepUaIOB Ha UX OCHOBE JJIS peleHus 3a1a4 npodeccuonansHoi aesteaproctu (IK-18);

— FOTOBHOCTBIO M3y4YaTh HAYYHO-TEXHUUECKYIO WH(POPMAIIHIO, OTCUSCTBCHHBIH M 3apyOCIKHBIN

OIBIT 110 TeMaTuke uccaenaoBanus (ITK-20)

3namu:

- OCHOBHbIE KOHCTPYKLMOHHBIE MaTepHalibl, JJa0opaTOpHOE 00OpYyIOBAaHUE UIsl U3MEPEHUs U
KOHTPOJIS IaBJIEHUS, TEMIIEPATYPBI, CKOPOCTHU T'a30BbIX IOTOKOB;

- METO/IbI CO3/IaHUSl HU3KHUX U BBICOKUX JIaBJICHUN U TeMIEpaTyp;

- OCHOBHBIC NPUHIMIBI UCCIEJOBAaHUS PABHOBECUN B IE€TEPOr€HHBIX CHCTEMAaX M KUHETHKHU
TOMOXUMHUYECKHUX U IeTePOre€HHO-KAaTAIUTUYECKUX [TPOLIECCOB;

- Meroabl (DU3MKO-XMMHYECKOTO aHajlu3a, IpHUMEHsAeMble Ul aHajiu3a pe3y/ibTaToB
JKCIIEPUMEHTA.

Ymemn:

- OCYIIECTBJIATH BEIOOP KOHCTPYKIIMOHHBIX MaTepUaioB U MOHTaX JIaDOPaTOPHON yCTaHOBKU;

- IPOBOJIUTH UJCHTU(UKAIIMIO BEIIECTB C TTOMOIIBIO0 METO/I0B (PH3UKO-XMMHUYECKOTO aHAJIN3a;

- IPOBOJUTH SKCIIEPUMEHTHI 110 3a/1aHHBIM METO/IMKaM;

- aHAJIM3UPOBATH PE3YIbTAThl IKCIIEPUMEHTOB;

Bnaoemy:

- METOAAMH TEOPETUYECKOT0 M 3KCIEPUMEHTAIBHOIO MCCIIEJOBAHMS PABHOBECUS U KUHETUKU
MIPOM3BOJICTBA HEOPTAaHUYECKUX BELIECTB U MaTEPHUAJIOB;

- METOJIaMU MaTeMaTH4eCcKOi 00pabOTKH pe3ynbTaToOB SKCIIEPUMEHTA.

3. Kpartkoe cogep:xanue TUCUMILIIMHbI

Mopnyas 1. DxcriepuMeHTaIbHbIE UCCIE0BaHMS B XUMUYECKOW TEXHOJIOTMU. MaremaTrueckast
o0paboTKa pe3yapTaTOB 3KcHepuMeHTa. KOHCTpYyKIMOHHBIE MaTepuaibl, NPUMEHSEMbIE B
nabopatopun. IlpuGopsl s HU3MEpeHHs W KOHTPOJIS CKOPOCTHM Ta30BOr0 IOTOKA,
TeMIeparypbl U AaBieHus. [IpUHIUNBI W3y4eHHs] PaBHOBECHS B TETEPOTE€HHBIX CHCTEMax:
CTaTMYECKNH, IWHAMUYeCKHil. THUMBl cHCTEM, MapaMeTpbl W HMHTEPBal HX H3MEHEHMS.
OcHoBHbIE METOBI (PU3UKO-XUMHUUECKOT0 aHAIN3A.

Mopnyas 2. HccrnenoBaHue KHHETHKM TONOXMMMYECKHX M KaTAIUTUYECKUX PEAaKIUHA B
CUCTEMax Ta3 - KaTaJlu3aTop M >KUIKOCTh - KaTalu3aTop; OOIIMe MPHUHIIUIIBI, TUMUTHPYIOIINE
cTaaud. MHOIOKOMIIOHEHTHBIE CHCTEMBbl, NPUHLMIBI "HUCKIIOYEHHS' KOMIIOHEHTOB IIpU
ompe/IeJICHUN KOHCTAHT U KOA(h(HUIIEHTOB.



Mopayas 3. JlabopaTopHbie paboThl. METONbI aHAM3a U KOHTPOJSL MPOIECCOB B TEXHOJIOTHH
HEOPraHMYECKUX BEUIECTB: MUKPOCKOIUYECKUIN METOI, Xpomarorpadus, HU3KoTeMIlepaTypHas
azcopOIus a30Ta, TEPMUUECKUIN aHAIH3.

4. O0beM yueOHOM JUCUMIIIMHBI

Bunpl yueOHoI paboThI B 3au. en. B akan. yacax
O0masi TPya0eMKOCTh JUCHMILUIMHBI 10 3 288
Y4eOHOMY IJIAHY

AyIUTOPHBIE 3aHATHS: 2,7 96
Jlextuu (JIek) 0,45 16
JlabopaTopHsbie paboTsl (JI1ab.) 1,8 64
[Ipaktrueckue 3ausarus (I113) 0,45 16
CamocronTesnnas padora (CP) 53 190
Buj koHTpOJISA: IK3aMeH - 3a0
Bunet yueGHoI paboThl B 3au. ex. B actpoH. yacax
O0masi TPya0eMKOCTh JMCHMILUIMHBI 10 8 216
Y4eOHOMY ILIaHy

AyIMTOpHBIE 3aHATHS: 2,7 24
Jlexuuu (Jlek) 0,45 12
JIaboparopHbie paboTsr (JIa0.) 1,8 49
[IpaxTuueckue 3ansatus (I113) 0,45 12
Camocronitesannast padora (CP) 53 143
Bupa xoHTpoOJIsi: 3k3aMeH - 3a0

AHHOTAIUA
K Y4eOHO# mporpamMMe J¥CUUILIHHbBI
«OCHOBBI MEHEIKMEHTA 1 MAPKETHHIA B TEXHOJIOTMH HEOPTaHMYECKUX BELIeCTB)
(b1.B./IB. 04.01)

1. Heap AUCHUIUIMHBI — TIOJyY€HHE CHCTEMBl 3HAaHUM O 3aKOHOMEPHOCTSX
(YHKITMOHUPOBAHUS MPEANPHUATANH B CHUCTEME HAIMOHATHLHOW YKOHOMHUKH, MPEICTABICHUA B
objmacTh MEHEeIKMEHTa W  MapKeTHHra, BKIIOYas METOAOJOTHYECKHEe OCHOBBI U
3aKOHOMEPHOCTH, (YHKIIMH, METOMAbI, OPTaHHU3AIMOHHBIC CTPYKTYPBI, OpraHU3aAIUIO
MPOLIECCOB, TEXHUKY M TEXHOJOTHI0O MEHEPKMEHTa W MapKeTHHTa B YCJIOBHSX PBIHOYHOM
HSKOHOMHUKH; 3aJI0’)KEHIE OCHOB MPO()ECCHOHAEHON AEITEITPHOCTH OaKaIaBpOB.

2. B pe3yabraTe M3ydYeHHsl UCHUIUIMHBI oO0y4dawuuiics N0 mNporpaMmme

0akajiaBpuAaTa J0JIKeH

Obnaoams crnenyromumu obmenpodeccruonanbubiMu (OIIK) u mpodeccuonansuapivu (I1K)
KOMIICTCHITHSIMH:

— MOHUMATh CYHNIHOCTh M  3HadeHWe MHQPOpPMAIMM B  Pa3BUTHU  COBPEMEHHOTO
WH(OPMAIIMOHHOTO OOIIECTBa, CO3HABATh OMACHOCTh W YrpO3bl, BO3HUKAIOIIUNA B ITOM
nporecce, co0t01aTh OCHOBHBIE TpeOOBaHUS MH(GOPMALIMOHHON 0€30MaCHOCTH, B TOM YHCIIE
3alUThl rocynapcrBenHou Tainbl (OITK-4);

— HCIIOJIb30BaTh HOPMATHBHBIC JOKYMEHTHI MO0 Ka4eCTBY, CTAHIAAPTU3AINUA M CepTHU(UKAIMH
MPOAYKTOB W WX W3JCINNA, 3JIEMEHTHl HSKOHOMHYECKOTO aHaiu3a B IPAKTHYECKON
nesitenbaocTH (ITK-3);



— CHOCOOHOCTBIO aHAJIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIMIO, Moa0HpaTh 000pyaoBaHuUE,
TOTOBHTH 3asBKH Ha MPHOOpeTeHne U peMoHT obopymoanus (ITK-9);

— TOTOBHOCTh M3Yy4aTh HAyYHO-TEXHHUYECKYI0O MH(OPMAIUIO, OTCUECTBEHHBIN M 3apyOeKHbIH
onbIT 10 TeMatuke uccaenosanus (I1TK-20).

3namo:

— TPUHIUIBI COCTABJICHUS TEXHUYECKOW JOKyMeHTauuu (rpadukoB paboT, MHCTPYKLHUH,
IUIAaHOB, CMET, 3asBOK Ha MaTepHalibl U 000PYAOBAaHUE) U JIp.;

— TEOPETUYECKHE OCHOBBI M METOIbl BBIPAOOTKHU LieJIeH U CTpaTeruu OusHeca;

— NIPUHLUNBI OATOTOBKM JOKYMEHTAlMM AJI CO3JAaHUS CHCTEMbl MEHEKMEHTa KauecTBa
HpENpUsATHS;

— METO/bI M TEXHOJIOTHH MPUHATHUS U PeaTH3aluy YIIPABICHUYECKUX PEILICHHM.

Ymems:

- COCTaBJIAThH 3asBKH Ha 00OPYIOBaHUE;

- pa3pabarbIBaTh TEXHUYECKYIO JTOKYMEHTAIIHIO;

- INPUHUMATh YNPaABICHYECKHE PELICHNUs U OPraHU30BbIBATh UX BBINOJIHEHUE;

- cobupars, 00pabaTeIBaTh M UCIOIB30BATH YIPABICHUECKYIO HH(OPMAIIHIO;
-paboTaTh C YOpPaBICHYECKOW JOKYMEHTAllMeH, I10JIb30BaTbCcid 3aKOHAM, HOpPMaMH MU

MpaBUJIAMH aJIMUHUCTPATUBHOM JESTEIHLHOCTH;

- pacrpenenarb 0053aHHOCTH U OTBETCTBEHHOCTb;

- HCIOJB30BATh METOABI MOTHBAIIMU TIEPCOHAIA;

- KOHTPOJIUPOBATh U PErYIUPOBATH UCIIOJIHEHHE IJIAHOB.

Braoemy:

- HaBbIKaMM IPUMEHEHMS ONTUMAIIBHBIX ITOAXO00B I AUAarHOCTUKH U aHaJIM3a PhIHKA;

- METOJaMH PYKOBOJICTBA ITEPCOHATIOM;

- HHCTpyMeHTaMH 3¢ (GEKTUBHOIO YIPABICHUS MPEIIPUATHEM.

3. Kparkoe cogepxanue 1ucUMNIHHBI

Mopayas 1. OcHOBBI ynpaBJieHHs NPeANPUATHEM

1.1 Beeoenue. Ilpeomem, memoo u coodeprcanue Oucuyunaunvt «OcHOGbL
Meneoxycmenma u mapkemunzay. Teopusi ynpaBieHUs: YIpaBIeHUE Kak MOTPEOHOCTh U Kak
dakTop ycmexa IesSTeIbHOCTH, CYIIHOCTh M COJIEp)KaHHWE YIPABIEHHS, MECTO TEOPHH
yIIpaBJIEHUs] B CUCTEME COBPEMEHHBIX 3HAHUH, crienu@uKa yInpaBlIeHUYECKON IeATeNbHOCTH,
COBpPEMEHHBIE MPOOJIEMBl yIpaBlieHUs. [ eHEe3UC TEeOpuH YIpPaBICHHS: YIpPaBICHUYECKHUE
PEBOJIOIMH, BO3HUKHOBEHHE HAyYHOM TEOPUU YNPABICHMS, UCTOKU U TEHICHLUHU PA3BUTHUS
POCCHICKOTO yIpaBieHHs. 3aKOHOMEPHOCTH M MPHUHIUIBI YIpaBICHUS: CYOBEKTHBHBIE U
00BEKTUBHBIE (DAKTOPHI B yIIPABICHHUH.

1.2 Cucmema ynpasnenus npeonpuamuem u ee cmpykmypa. Quenka
Ippexmuenocmu ynpagnenusn. CucreMa YOpPaBICHUSA: TOHATHE CHCTEMBbI YIpaBJICHUS,
pacripenenenue (QyHKIMU, TOJTHOMOYUH U OTBETCTBEHHOCTH, MPHUHIUIIBI TOCTPOSHHS CHCTEM
ynpasieHus. LlenTpanu3zanus U JeleHTpaau3alys ynpaBieHus, AeJIerupoBaHue MMOJHOMOYNI
B mporeccax ymnpasieHus. OpraHu3alMoOHHAs CTPYKTypa W ee BuAbl. OCHOBHBIC TOHSTHS
s dexTuBHOCTH yrpaBineHus. [lokazarenu 3pPpekTUBHOCTH yIIpaBICHHUS.

Moayasb 2. OCHOBBI MeHETKMEHTA

2.1 Ilenu ¢ cucmeme ynpagnenus. Paspabomka cmpamezuil u nianoe opzanusayuu.
llenn w menemnonaraHie B YIPaBICHHUH: POJIb LENA B OPTraHU3AIMM M OCYIIECTBICHUH
MIPOIIECCOB YNpaBJICHUs, KiIacCHpUKalMsg Ienedl, MOCTpoeHHe JAepeBa Lened; codeTaHue
pa3HooOpa3us 1enelt u QyHKIH MEHEIKMEHTa; CHCTEMA YIPABICHHS TI0 [EJSIM; CTPATEeTUs U
TakTHKa ynpasieHus. CylHOCTb, MIPUHIMIIEI U METOABI IIaHupoBaHus. [Ipouecc BeIpabOTKH
crpaterun. @OpMBI TEKYIIETro TNIAHHPOBAHUSI.

2.2 Texnonozua pazpabomku u npuHamus ynpaeienueckux peuwienuil. Pazpaborka
VIIPaBICHYECKUX PEMICHHIA: TOHITHE W KIAacCH(PHUKAIWs YIPaBICHUECKUX PpEIICHHH,
OCHOBOIIOJIAralONINe 3JIEMEHThl JIEATENIbHOCTH, YCJIOBHUS M KPUTEPHUM NPUHATHUS PpEIICHUH,
mporiecc W MOJENW TPUHATHSA YIPABICHUSCKUX PEUICHWH, peaau3aius YIpaBIeHUIECKUX
peLieHui.



2.3 Bnacmpo ¢ cucmeme ynpagienus. a1uoepcmeo u cmuib ynpaenenus. OTHOLIECHUS
BJIACTH B CHCTEME YIPABJICHUS: TIOHATHE W THUIOJOTHS BIACTH; BJIACTh W aBTOPHTET
MEHE/Kepa; MpHU3HAKU, (AKTOPhI M MPOSBICHUS HEYNPABISIEMOCTH; UCTOYHUKH BIIACTH B
YIPABJICHUM OpraHU3aIieil; MapTHEPCTBO B Ipolieccax MEHEIKMEHTa. JIMaepcTBO U CTHIIb
yIPaBJICHHS: MPOIEeCChl (HOPMUPOBAHKS U OCHOBHBIC COCTABIISIONINE JIUIACPCTBA, (popMallbHBIC
n HehopMmabHbIe (AKTOPBl JUACPCTBA, IPOSIBICHUE JIMASPCTBA B CTHJIC YIPABICHHUS,
TEH/ICHIIUS Pa3BUTHS CTHIIS YIIPABJICHHSI.

2.4 Momueayuonuvie 0CHO8blL ynpasnenus u KOHGaukmol. MoTUBaUA I1€SITEIBHOCTH
B YIIPaBJIEHUU: MOTHUBBI JICITEIILHOCTH YEJIOBEKA U X POJIb B YIPABJICHUH, OCHOBHBIC TIOHATHS
M JIOTHKa MpoIlecca MOTUBAIMH, (aKTOpbl (OPMUPOBAHHMS MOTHUBOB TPY/Q; HCIIOIH30BAHHE
MOTHBAIIMH B MPAKTHUKE MEHEIKMEHTa; (pakTopsl 3(PPEKTUBHOCTH MOTUBAIIUHU; COBPEMEHHBIC
KOHIICTIIIMM MOTUBaIMK. ['pynmoBas NTMHAMUKA U KOH(IUKTHI: POJIb TPYIIIBI B MOBEACHUU U
JeSATEIbHOCTH YeJIOBeKa, (DOPMHUPOBAHKE TPYIII, B3aUMOJICUCTBUS B TPYIIIC U B OPraHU3AIINY;
BO3HUKHOBEHHE, TMPOSBICHUEC W Pa3HOBUAHOCTH KOH(IMKTOB, BIHSHHE KOH(MIUKTOB Ha
yIpaBJcHHE.

Moayab 3. OCHOBBI MAPKETHHTA.

3.1 Mapxkemunz Kak cucmema ynpaeneHus, pecyiupoGaHus U U3YYeHUs pPbIHKA.
[TonsiTHe MapKeTHHIa, MPOUCXOXKIEHHE U CYHIHOCTh MAapKETHHTra, LEeTd MapKeTUHTa.
OcHOBHBIE TIPU3HAKM MApPKETUHTOBOrO CTHJIA ymopasieHus. KoHUenuuu MapKeTHHTaA.
OcHOBHBIE BUIbI MAPKETHHTa. MapKEeTUHIOBas Cpejia.

3.2 Komnnexkc mapkemunza. QOcHoéHble MAPKeMUH208ble UHCHMPYMEHNbL.
Copep:xanve M TpolEecC yIpaBieHUs MapKeTHHroM. OCHOBHbIE (PYHKIMHM MapKETHHTA.
ToBapHasi, 1eHOBas, COBITOBaS W KOMMYHUKAIIMOHHAS TIOMUTHKU (GupMbL. ToBapHBIC
ctpareruu. Pa3paboTka HOBBIX TOBAapOB.

4.  O0beM yuyeOHOM TMCUMILUIUHBI:

o B B akagem.
Bungel paboueii paboTsl 3a4ETHBIX
Jacax
eIMHUIIAX
O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4e0HOMY IUIaHY 3 108
Konrakrnas pa6ora (KP): 1 32
Jlexumu (Jlek) 0,45 16
[Tpaktnueckue 3anstus (I13) 0,45 16
JlaGopartophsie 3ansaTHs (JIab) - -
CamocrositesibHas padora (CP): 2,1 76
[ToaroroBka K KOHTPOJIBHBIM 3aHATHS /9K3aMEHY 2,1 76
Buj koHTpoOJs: 3a4eT / 3K3aMeH 3a4er
B
. B actponom.
Bunger paboueii paboTsl 3a4€THBIX
qacax
€IMHUIAX
OO0mast Tpy/10eMKOCTh JHCIHUILIMHBI 10 Y4eOHOMY ILIAHY 3 81
Konrakthas pa6ora (KP): 1 27
Jlexumu (Jlek) 0,45 12,15
[IpakTuueckue 3ansatus (I113) 0,45 12,15
JlaGopartopusie 3ausaTHs (J1ab) - -
CamocrositesbHas padora (CP): 2,1 56,7
ITonroToBKa K KOHTPOJIBHBIM 3aHATHS /9K3aMEHY 2,1 56,7
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 3auyer

AHHOTAUUA
pado4eii MporpaMmbl JUCHUIJIMHBI
«OCHOBBI TEXHHYECKOT0 PeryJHpOBaHUA




n praBJIeHl/Ie Ka4yeCTBOM B TCXHOJIOI'nn Heopraanecmlx BCHIECCTB»
(51.B.J1B.04.02)

1. Heap AMCHUNJIMHBI — HAYYUTh CTYJCHTOB MPUMEHSTH KOHTPOJIBHO-U3MEPUTEIBHYIO W
UCIBITATEIbHYIO TEXHHUKY, METOJaM M CPEACTBAM TEXHHUYECKOTO PEryJIMpOBaHUs, METOAAM
KOHTPOJISI Ka4yecTBa BBIMTYCKAEMOW MPOIYKIIMK, COBPEMEHHBIM CHCTEMaM YIIPaBIICHUS
KaueCTBOM.

2. B pe3yabTare m3yueHusl AUCHHUILUIMHBI 00y4alIIUiica Mo mporpamMme fakajaBpuara

HOJIKeH:

Obaaoamse CIETYIOMAMA KOMIETCHITHSIMHE:

— MOHUMATh CYHOIHOCTh M  3HadeHWe MHPOpMAUU B  Pa3BUTHH  COBPEMEHHOTO

nH(OPMALIMOHHOTO OOIIecTBa, CO3HABAaTh OMACHOCTb M YIPO3bl, BO3HUKAIOIIUNA B 3TOM

mporecce, co0JI1aTh OCHOBHBIE TpeOOBaHUS MH(DOPMAIIMOHHOW 0€30MacHOCTH, B TOM YHUCIIEC
3alUTHI rocyaapcTBeHHoi Tainbl (OITK-4);

— HCIIOJIb30BaTh HOPMATHBHBIC JOKYMEHTHI 10 KA4eCTBY, CTAHIAPTU3AIMHA W CEPTUDHUKAINH

MIPOJYKTOB U UX M3CIUH, SJIEMEHTB JKOHOMUYCCKOTO aHAIN3a B MIPAKTHICCKOH JACSITEITLHOCTH

(IIK-3);

— CIIOCOOHOCTHIO AHATM3UPOBATH TEXHUUYECKYIO JOKYMEHTAIHMIO, IMOJA0UpaTh 00OpyI0OBaHUE,

TOTOBHTH 3asBKU Ha MproOpeTeHne u peMoHT obopyroBanus (I1K-9);

— TOTOBHOCTb M3y4YaTh HAYYHO-TEXHUYECKYI0O HH(POPMAINIO, OTEUYECTBEHHBIA U 3apyOCKHBIHI

OmBIT 110 TeMatuke uccaenoBanus (ITK-20).

3nams:

- 3aKOHOJIATCJIIbHBIE W HOPMATHBHO TIPABOBBIC AaKThI, METOIWYCCKUE MaTepuaibl I10

TEXHUYECKOMY PEryIMPOBAHUIO;
- MEPCIEKTUBbl TEXHUYECKOI'O PAa3BUTHUA U OCOOEHHOCTH JEATEIIbHOCTH OpraHU3aluii,
KOMIIETEHTHBIX ~Ha  3aKOHOJATEJIbHO-IPaBOBOM OCHOBE B  00JacTH  TEXHUYECKOTO
pEryJINpOBaHus;
- OCHOBBI TEXHUYECKOTO PEryJIHpPOBaHUS.
Ymemu:
- TMPUMEHATh METOJIbl M NMPUHLHUIIBI CTAHJAPTU3ALMU NpU pa3paboTKe CTAaHAAPTOB U APYTUX
HOPMAaTUBHBIX JOKYMEHTOB;
- TMPOBOIUTH  TOATBEPKICHHE  COOTBETCTBUS  NPOAYKLIMH, TPOLECCOB U YCIYT
MPEIbSBIIAEMBIM TPEOOBAHUSIM;
- TPUMEHATH METOJbI KOHTPOJIS U YIIPaBJICHUS KAU€CTBOM;
- aHAJIW3MPOBATH JIaHHBIE O KAYeCTBE NMPOJYKIIHUU U ONpPeAeATh MIPUUNHBI Opaka;
- MHCIOJb30BaTh KOMIBIOTEPHbIE TEXHOJOTHH Ul IUIAHMPOBAHUS M IMPOBEIEHUS padboT Mo
TEXHUYECKOMY PETyJINPOBAHHUIO.
Braoemw:
- HAaBBIKAMHU HCIIOJIb30BAHUS OCHOBHBIX HHCTPYMEHTOB YIPaBIEHHUS KA4YECTBOM;
- HaBBIKAMU 0(OPMIIEHHSI PE3YJIbTaTOB UCTIBITAHUM U IPUHSTHS COOTBETCTBYIOIINX PELICHUI;
- HaBBIKAMH 0(OPMIIEHHS] HOPMATUBHO-TEXHUYECKOW JJOKYMEHTAIMH.

3. Kparkoe cogepxxanue 1ucCUMNIHHBI

Mooyns 1.
1.1 Beeagenne. 3akon P® «O TeXxHMYECKOM peryJTHpOBAHUN.
Mepbl TEXHUYECKOTO PETYIUPOBaHNs, OCHOBAHHbIE Ha 3aKOHOJIaTEIbCTBE 00 OTBETCTBEHHOCTH
3a KauecTBO M 0O€30MacHOCTh TMOCTAaBIsAEMONW MPOAYKIUH («3aKOH O 3aluTe IpaB
noTpeduTeneiny).
1.2 HeoTBpaTHMOCTb OTBETCTBEHHOCTHM H3IOTOBHTEISI H OPraHM3alUM B LeNHu
«U3rOTOBUTE/Ib- IPOJABel- HOTPeOUTENb).



HenobpokauectBennass  mpoxaykuus.  MckaxenHas — uHpopMamuss O  (DaKTHYECKHUX
xapaktepuctukax mnponykuuu. DanscudunupoBanHas npoAykuus. OTBETCTBEHHOCTb
IIpOJaBLA U U3TOTOBUTEIIS.
1.3 loka3areJbCTBO 100POKAYECTBEHHOCTH Peain3yeMoil NMPOAYKIUM HM3rOTOBHTEIEM.
CBs3b Me:K1y HaJIM4uMeM JeeKTa U BeJIMYMHON yuiepoa.
KauecTBeHHas nmpoayKuus-ycioBie BbKUBAaHUS (GUPM B KOHKYPEHTHOH Oopb0e.
1.4. TexHuueckoe PperyJMpoBaHHe, OCYyLIeCTBJIsieMOe TOCYAapcTBOM B  00J1acTH
0e3omacHOCTH NPOAYKTOB. TexHnueckue perjiaMeHThl H OLIEHKA COOTBETCTBHS.
Bunel Ttexnuueckux perisameHToB. CojiepxaHue TEXHUMYECKMX peryiaMeHToB. [lpaBuiia
MIOCTPOCHHS.
1.5. ®opMBI TeXHNYECKOI0 pPeryJupoBaHMus.
[TonTBepkneHne COOTBETCTBUS, TOCYAAPCTBEHHBINH KOHTPOIb, HAZ30P.
1.6. AkkpenuTanus Kak opMa rocyapcTBeHHOr0 TeXHHYECKOro peryJupoBaHus.
Lenn ¥ NOpUHLOUIB aKKpEAUTAUUU. AKKpETUTAalMsl OpraHoB M0 cepTUUKALNU U
ucHbITaTeNbHbIX  JTaOoparopuil. CepTu(UKALMOHHBIE HUCHBITAHUSA MPU  AKKPEIUTALUU.
3apyOexHasi aKKpeIuTaIusl.
1.7. Mepsbl, npeaycMaTpuBamoliie MHCHOJb30BaHUE [100POBOJBHBIX CTAHJAAPTOB M
J00pPOBOJILHOM CepTU(PUKALIMH.
KauectBo. BHenpenue cuctem kadecta. O0ydueHrne 1 ”HGOPMUPOBAHNUE TOTPEOUTEIICH.
1.8. lIpyHuunsl 1 popmMbI NOATBEPKAECHUSA COOTBETCTBHA. CXeMbl.
Moayas 2
2.1 MeToaunyeckue OCHOBBI YIIPaBJIeHHS KA4eCTBOM.
Craguy KM3HEHHOTO IMKJAa NOPOAYKUMH. MeTonbl OLIGHKM KayecTBa HPOAYKIIMH.
CranpapTuzanus B yIOpaBiI€HUM KaduecTBOM - MexayHaponanbele crangaptsl cepuu 9000.
3apyOexHbIl U OTEYECTBEHHbIN OIBIT YIPABICHUS KAUYECTBOM.
Konnenmus «Bceobiero ynpaBieHHst KaUeCTBOM.
Mertponoruueckoe o0ecrieueHre KadyecTBa MPOTyKIHH.
2.2JIuneH3upoBanne. AKKpeIuTanus.
3aKoH 0 JINLEH3UPOBAHUU.
2.3 Ceprupuxanus Kak npoueaypa NoATBepKICHNs COOTBETCTBHS.
2.4 llpuHuunel 1 (pOPpMbI NOATBEPKIEHUSI COOTBETCTBUS.
2.5 Cxembl cepTuHUKALNA U 1EKJIAPHPOBAHHUS.
Onucanue cxem neknapupoBanus (11-71) u cepTudukanuu.
2.6 100poBOJIbLHOE MOATBEPKACHHE COOTBETCTBHA. JKCIOPTHPYeMasi 1 HMIIOPTHPYeMast
NPOAYKIHUSA, NOAJIeKAIAs 00513aTeJIbHOMY MOATBEPKICHNI0 COOTBETCTBHS.
VYcnoBust BBO3a Ha Teppuroputo Poccum mpoaykinuu, moziexainiel  o00s3aTesbHOMY
MOATBEPKIEHUIO0 COOTBETCTBUSI.

4. O0beM yuyeOHOM TMCUMILUIUHBI:

4.1. OuHas popma:

B 3aueTHbIx B akanem.

Bunel yue6HOM paboThI eANHULAX yacax
O0mas TpyA0eMKOCTh JMCUMILJIMHBI 10 Y4eOHOMY IJIaHY 2,0 72
AyAUTOpPHBbIE 3aHATHS: 0,88 32
Jlexmm (Jlek) 0,44 16
JlaGopatopHbie pabotsl (JI1ab) - -
[TpakTueckue 3anstus (I113) 0,44 16
CamocrositesabHas padora (CP): 1,12 40
[TonroroBka K KOHTPOJIBHBIM paboTaM 0,30 10
Jlpyrue BHIBI CAMOCTOSITENIEHOW PaOOTHI 0,82 30
Bua koHTpoJIA: 3auer - 3ager




B 3auetHbIX B actpos.

Bunsl yaeOHOM paboThI €IMHHLIAX yacax
O0mas TpyA0eMKOCTh JMCIHHUILIMHBI 10 Y1eOHOMY IIAHY 2,0 54
AY/JAUTOPHBIE 3aHATHSI: 0,88 23,76
Jlexuuu (Jlek) 0,44 11,88
JlaGopaTtopHbie padoTs (J1ab) - -
[Ipaktuueckue 3ausarus (I113) 0,44 11,88
CamocrositeabHas padora (CP): 1,12 30,24
IToaroToBka K KOHTPOJIBHBIM paboTam 0,30 8,1
Jpyrue Buapl caMOCTOSTENIBHON pabOThI 0,82 22,14
Bua koHTpoJs: 3auer - 3auer

AHHOTAIIUA

padoueil mporpaMMsbl AUCHUILINHBI
«OCHOBBI NPOEKTHPOBAHUS U 000PY/A0BAHME XUMHYECKHUX NPOU3BOICTB»
(b1.B.AB.5.1)
. Heab THCHMIIMHBI:

— mpuoOpereHHe OOy4YAIONIMMHCS 3HAHUH OCHOB  OpraHHW3allMM  MPOMBIIICHHOTO
MIPOCKTUPOBAHUS;

—  Kjaccu(uKanuu, KOHCTPYKIIMU U KOMIIOHOBKU TEXHOJIOTUYECKOTO 000PYI0BAHHS;

—  HaBBIKOB BBITIOJIHCHHS ITOBEPOYHBIX MEXaHUYCCKUX PACUCTOB U CAMOCTOSTEIBLHON PaboThI
CO CIIPaBOYHON TEXHUUYECKOM TUTEPATypOi U MPOrpaMMaMu JJisl BBITIOJTHEHHS YepTEkKeEi.

2.B pe3yabraTre H3yYeHHS IUCHUIUIMHBI CTYAEHT [0JKeH 00J1aJaTh CJICAYIOINMHU

npodeccuoHanbHbiMu komnereHusamu (I1K):

IIpogpeccuonanvuvix:
- CIMOCOOHOCTh AaHANU3UPOBATh TEXHUYECKYIO TOKYMEHTAllMIo, MOAOUpaTh 000pYyIOBaHHE,
TOTOBHTH 3asBKU Ha MpHoOpeTeHne u peMoHT obopyaoBanus (ITK-9);

- TOTOBHOCTHb HCIIOJb30BaTh 3HAHUE CBONCTB XWUMHYECKHX DJJIEMEHTOB, COCIUHEHUH U
MaTepUaJIOB Ha UX OCHOBE JIJIsl pelIeHus 3a1a4 npodeccuonanbhoi aestenbaoctu (ITK-18);

3namep:
- OCHOBHBIE€ IPUHLHUIIBI OPraHU3alWHA IPOCKTUPOBAHUSA NPEANPUATHNA  XMUMHYECKOU
MIPOMBILIJIEHHOCTH;

- OCHOBHBIC CTaAWH NPOCKTUPOBAHUAA,

- IIOCTIeI0BATENbHOCTh Pa3padOTKU TEXHOJIOTMUYECKON CXEMBI;

- TpeOOBaHUs, TPEABIBISIEMbIE K TEXHOJIOTHIECKOMY 000pYA0BaHUIO;

- KJIJacCU(PMKALIMU TEXHOJIOTUYECKOr0 000PYA0BaHUS;

- OCHOBHBIC 3JICMCHTBI KOHCTPYUPOBAHHUA XUMUUCCKHUX aIlllapaToOB (MaTepI/IaJ'H)I, nux CBOﬁCTBa;

3alIUTa OT KOPPO3UH; TEIIOM3O0JISALUS U p.);

- 0COOEHHOCTH anmnaparToB, padOTAOUINX MOJ1 aTMOC(EPHBIM, U30BITOUHBIM JIaBJIEHUEM;

- OCHOBHBIE XUMHUYECKHE MPOU3BOJICTBA U OOIIME 3aKOHOMEPHOCTH XMMHYECKHUX IPOIIECCOB;
Ymersn:

- BBIOMpATh CTaHJIAPTHBIEC AJIEMEHTHI TEXHOJIOTMYECKHX amlapaToB M MPOBOAUTH OBEPOUHbIE

PaCUYCThI 110 JaHHBIM UCTOYHHUKOB TEXHUYECKOH JINTCPATYPhI;

- aHAJIM3UPOBATH PE3YJbTAThl PACUETOB;

-aHAJIM3UPOBATH B3alMMOCBA3b TEXHOJIOTNYCCKUX, KOHCTPYKTUBHBIX U MEXaHHUYECKUX

ocoOeHHOCTeH anmnapara;

- COCTaBJIATH CHENU(UKAINIO TEXHOIOTHYECKOTO 000PYI0BaHUS;

- KOMIUIEKTOBATh CXeMbl HEOOXOAUMBIM TEXHOJIOTHUECKUM 000pyI0BaHUEM;

- BBITIOJIHATH M YUTATh YEPTEKHU armapaToB H CXEM TEXHOJIOTHYECKUX IPOLECCOB;



- UCIOJIB30BaTh MAKeThl MPUKIAJHBIX MporpamM ais odpopmitenus rpaduueckoi yactu KII u
JI1 XUMHKO-TEXHOJIOTUYECKUX allapaToOB U TEXHOJOTHUYECKUX CXEM;

Baagern:

- HaBbIKaMU MOJIb30BaHUS TEXHUYECKON IOKYMEHTAIIUH;

- HaBBIKAMHU Pa3pabOTKU MPUHIUITHAIBHONW U TEXHOJIOTUYECKOH CXEMBI IIPOU3BO/ICTBA;

- IPOrpaMMHBIMH CPEACTBAMM JJIsl IOCTPOCHUSI TEXHOJIOTUYECKUX aIlllapaToB U CXEM.

3. Kparkoe comepxxanue Q11 CUUIITIHHbBI

Moayas 1. BBenenne B mpoekTupoBaHue. [IpoekTHO-cMeTHas JOKyMeHTauus. TexHuKo-
HSKOHOMHYECKOE OOOCHOBaHHME IMpoeKkTa. VIcXoaHble JaHHBIE IS NPOEKTHPOBAHUS
MPOMBILJIEHHOTO XMMHYECKOI0 TPOU3BOACTBA. XUMHUYECKHUE MPEANPUITHS, CTPYKTypa.
OCHOBHBIE 3Tallbl U OpraHU3aLKs NIPOEKTUPOBAHUS XUMUUYECKUX IIPOU3BOJICTB.

Moayab 2. OcHOBBI NPOEKTHPOBAHHMS XHMHYeCKOro odopynoBanHmsi. Kiaccudukamms
MaTepHaliOB, XMMUKO-TEXHOJIOTUYECKHX TPOLECCOB M obopynoBanusa. OOmme TpeOOBaHUS K
000py/IOBaHUIO, TPETyCMOTPEHHbIE OCHOBHBIMH HOPMAaTHBHBIMU JoKyMeHTamu. [IpaBuia
KOHCTPYMPOBAHHSI TEXHOJIIOTUIECKOTO 000PYIOBaHUS U TEXHOJIOTHS €r0 H3TOTOBJICHHS. 3a1a9n
TEXHOJIOTUYECKOTO0 M MeXaHH4ecKoro pacuetoB. Kiaccudukamuss cuil W HampsbKEHUH,
NPUYMHBI BO3HMKHOBEHMs M WX mocneactBus. Kmaccudukanus nedopmanmii. Kpurepun u
QJIITOPUTM BBIOOpA KOHCTPYKIITMOHHBIX MaTEPHUAJIOB.

Moayas 3. Pacuer OCHOBHBIX Y3J10B M JeTajleli XHMHKO-TEXHOJOTHYeCKOIro
odopynoBanus. MemOpaHHasi Teopusl B MEXaHHMYECKHX pacueTaXx W OCHOBHBIC JOIMYIICHHUS.
OCHOBBI MEXaHMUYECKOI'O pacyeTa OTIEJIbHBIX 3JEMEHTOB TEXHOJOTMYECKHX allaparoB ¢
HCIIOJIb30BaHUEM JIaHHBIX CIIPABOYHOM TeXHUYecKoW nuteparypbl. Kinaccudukanus u pacyer
TOHKOCTEHHBIX 000JIOYEK Ha MPOYHOCTb, KECTKOCTh U YCTOMYMBOCTh KOHCTPYKIIMH. DIIOPHI
CIJI M U3TMOAIOIIMX MOMEHTOB, BO3HHUKAIOMIMX B oOoNouke ammaparta. Knaccudukanus,
KOHCTPYKIIUS U MEXaHUYECKUN pacyeT TeIUIOOOMEHHBIX allapaToB KECTKOH KOHCTPYKIIUH U C
KOMIICHCAIIMEN TeMIEepaTypHbIX HANpPsDKEHWI; KOJIOHHBIX allapaToB BBICOKOTO J1aBJICHUS,
peakunoHHoro obopynoBanus. dnaHipl, Ha3HaueHHUE, Kilaccu(UKaIus, pacdeT U OCHOBHBIE
napaMmeTpsl AJis BEIOOpA CTaHAAPTHBIX JIEMEHTOB IO CIIPABOYHOM TEXHUYECKOH JIUTeparype.
Moayas 4. KypcoBoii npoekTr. TeXHHKO-?KOHOMHUYECKOE OOOCHOBaHME crocoba
MPOM3BOJICTBA HEOPraHWYECKUX BelIeCTB. BbIOOp TEXHOJIOrMYeckoro o0OpYyJOBaHUS.
[IpuHIMNUaTbHAS TEXHOJOTHYECKAs CXeMa.

4. O0beM y4eOHOH JUCHUIIMHBI

Bcero 7 ceMecTp 8 cemecTp
Bunsl yueOHol paboThl B 3au. | B akan. B akazn. | B3au. | B akan.
B 3au. en.
el. gacax qgacax el yacax
O01as Tpy10eMKOCTh
JUCIHUTIAHBI 0 y9eOHOMY 6 216 4 144 2 72
IJIAHY
AyAUTOpPHBIE 3aHATHS: 2,5 90 1,3 48 0,5 36
Jlexumm (Jlek) 1 36 0,45 16 - -
[Tpaktuueckue 3anstus (I13) 1 36 0,85 32 - 36
Kypcosas padora (KCP) 0,5 18 - - 0,5 -
CamocrositebHas pa6ora (CP) 2,5 90 1,7 60 0,5 36
Bua KOHTPOJISI: JK3aMeH/3a4 1 3K63)'(3 1 (33:; - 3au
. Bcero 7 cemecTp 8 cemecTp
Bunst yueOHoI paboThI
B 3au. ’ B actp. B 3au. ’ Bactp. | B3au. | B acrp.




el gacax el. qgacax el gacax
O01mas Tpy10eMKOCTh
JAMCUMILUIMHBI 10 Y4eOHOMY 6 162 4 108 2 54
ILUIaHY
AyIMTOpHBIE 3aAHATHS: 2,3 62 1,3 35 1 27
Jlexuuu (Jlek) 0,45 12 0,45 12 - -
[Tpaktuueckue 3ausatus (113) 1,85 50 0,85 23 1 27
CamocrositensHas padora (CP) 2,7 87 1,7 46 1 27
Buja konTpoJsi: Ik3amMen/3a4 1 IK3.(27) 1 k3 (27) - 3au

AHHOTaNuA padoyeil NPOrpaMMbl IUCIUIIHHBI
«O0opynoBaHue U OCHOBBI MPOEKTUPOBAHUS 3aBO10B
OCHOBHOIO Heoprannieckoro cunresa» (b1.B./IB.5.2)

Heap IMCHUNIMHBI COCTOUT B NpUOOpeTeHHH OakanaBpaMu 3HaHUU MO 00OPYAOBAHUIO
MPOU3BOJICTB HEOPTraHWYECKHMX BEIIECTB, BIAJICHUH OCHOBAMHU MPOCKTHPOBAHUS,
o0JazlaHuu  HaBBIKAMH BbIOOpa W WH)XXCHEPHOW OICHKHM OOOpYyIOBaHHS  JIJIs
anmapaTtypHoro o(QOpMIICHUS TPOIECCOB, YMEHUH OCYIIECTBISTh TEXHOJOTHYCCKHEC
pacueTsl ¥ aHAIM3UPOBATH Pa3IMUYHbIE BapUaHTHI CXEM alMaparypHOro ohopMieHHS U
KOMITOHOBKH TIPOM3BOJICTBA

N3yuyenne aucuumanebl «OOOpyZOBaHHE U OCHOBBI TMPOECKTHPOBAHUS 3aBOJOB
OCHOBHOT'O HEOPTaHWYECKOT'O CHHTE3a » IMPHU MOATOTOBKE O0YYAIOIINXCS IO HAIIPABICHHUIO

18.03.01 «XuMmuyeckass TEXHOJOTHUS» CIOCOOCTBYET (POPMHUPOBAHUIO CIEIYIOIIMX

KOMIIETEHIIUN:
IIpogheccuonanvrolx:

- CIOCOOHOCTh AaHAIM3UPOBATh TEXHHYECKYIO JIOKYMEHTANMIO, MOAOHMpaTh 000pYyIOBaHHE,
TOTOBHTH 3asBKH Ha NPUOOpeTeHue U peMoHT obopyaoBanus (I1K-9);

- TOTOBHOCTb HCIOJb30BaTh 3HAaHUE CBONCTB XWUMHUYECKHX JJIEMEHTOB, COEIUHEHUH U
MaTepHaIoB Ha UX OCHOBE JUIS pelleHus 3a1a4 npodeccuonanproi nesrenbroctu (ITK-18);

B pesynbraTe u3yueHus aucuuIUIMHBI «OO0Opy/nOBaHHWE M OCHOBBI IIPOEKTUPOBAHHUS 3aBOJIOB
OCHOBHOTI'0O HEOPTaHMYECKOI'0 CUHTE3a» CTYIEHT OJIKEH:

3HATh.

- OCHOBHBIE TCHACHIUYU Pa3BUTHS XUMUYECKOU ITPOMBIIIUIEHHOCTH;

- OCHOBHBIE CTaINM POEKTUPOBAHUS NPEANPUATHI XUMUYECKON MPOMBIIIJIEHHOCTH;
-MCXOJHBIEC TaHHBIE JJI IPOCKTUPOBAHUS IIPOMBIIUIEHHOIO XUMAYECKOIO POU3BOJICTBA;
-110CJIE/I0OBATEIbHOCTh  BBIMIOJIHEHUSI TPOEKTHBIX pPacyeToB, OCOOEHHOCTH BBIIOJIHEHUS
MaTepHUabHBIX U TEIUIOBBIX PACYETOB TUIIOBBIX IIPOLIECCOB HEOPTAHUYECKOU XUMHUH;
-TpeOOBaHus, IPEABABISIEMbIE K TEXHOJIOTHUECKOMY 000pYIOBAHUIO;

-KJIaCCU(PHKAIMIO U 0COOEHHOCTH KOHCTPYKLUHU OOOpYIOBaHHUS JUIsI MPOBEIECHUS XMMHUKO-
TEXHOJIOTHYECKUX MPOLECCOB;

YMETDh:

-J1aBaTh TEXHUKO-I)KOHOMUYECKOE 00OCHOBAHHE MTPOCKTA;

-BBIOMPATh CTaHIAPTHBIE DOJEMEHTHl TEXHOJNOTMYECKHX amnmapaToB U  MPOBOAUTH
HWHXXCHCPHBIC paCyYCThI IO JaHHBIM HCTOYHHWKOB TEXHUYECKOU JIUTEPATYPhI;

-BBINIOJIHATH MaTepHUaIbHbIe, TEXHOJIOTUYECKUE, TETJIOBBIE PACUETHI MMPU IPOEKTUPOBAHUU;
-aHAJIM3UPOBATH PE3YJbTATHI PACUETOB;

-aHaTTU3UPOBATh B3aUMOCBSI3b TEXHOJIOTUYECKUX, KOHCTPYKTHUBHBIX M MEXaHUYECKHX
0COOEHHOCTEH anmapara;

-COCTaBJISAThH CIIEU(UKAINIO TEXHOJIOTHIECKOT0 000PYA0BaHNUS;

-HCIOJTb30BaTh MaKEeT MPHKIIAAHBIX TporpaMM s odopmiieHus rpadudeckoit yactu KIT u
I[H XUMHUKO-TCXHOJOTUYCCKUX allllapaTOB U TCXHOJIOTHYCCKUX CXCM,



BJIAJACTD:
-HaBbIKaMM ITOMCKA, ITI0JIb30BAHUSA 1 aHAJIN3a TEXHHUYSCKOU JOKYMCHTAaIUU;

-HaBBIKAMH Pa3pa0O0TKH MPUHIIUITUAIBHON U TEXHOJIOTHYECKON CXEMBI MPOU3BOJICTBA U €€
KOMILICKTOBaHHUSI HEOOXOJUMBIM 000PYIOBaHHEM;
-HaBBIKAMH DPa3pabOTKu W Tpaduueckoro m300pakeHHs anmnapaTypHO-TEXHOJIOTUYSCKUX
CXeM, TUTIOBOTO 00OPYAOBAHUS U €r0 OTACIBHBIX Y3JIOB C MOMOIIBIO TPOrPAMMHBIX CPEICTB
JUTSL IOCTPOCHHMSI TEXHOJIOTHYECKHX allapaToOB U CXEM.

3. Kpartkoe conepkanue THCHHUIIHHBI.

[Ipy u3yyeHMM JAUCUMIUIMHBI 0OCO0O€ BHHUMAaHHUE YJIENAeTCsl TUIIOBOMY OOOpYIOBaHHUIO,
IIPUMEHSAEMOMY B TEXHOJIOTMH HEOPTAHMYECKUX BEUIECTB U U3YYECHUIO BOIIPOCOB, CBA3AHHBIX C
pa3pabOTKOIl TEXHOJOTMYECKUX CXEM IPOU3BOJACTBA HEOPraHMYECKHX MPOJYKTOB, JAKOTCS
o0Iue CBeICHHs O MPOEKTUPOBAHUH MPEANPHUSATHIA, OCHOBHBIM 3JIEMEHTaM KOHCTPYHUPOBAHHS
XMMHMYECKOM  ammaparypbl, pacCMaTpUBAIOTCA  BONPOCHl  IUIAHUPOBOYHOIO  PELICHHUS
IIPOM3BOJICTBA U MOHTaKHOM MPOPaOOTKHU TEXHOJIOTMUYECKHUX Y3JIOB U 11€Xa B LIEJIOM.

Moayas 1. O0mme cBeeHHsI 0 NMPOEKTHPOBAHMHU NPEANPHATHI MO NPOM3BOJACTBY
HEOPraHWYeCKHUX BelleCTB.

OcHOBHbBIE CBEJIEHUS O NPEAIPOEKTHBIX HM3BICKAHUSX M IMPOEKTHBIX HCCIEIOBAHUAX.
CocraBiieHHE HUCXOAHBIX [AHHBIX HA IPOECKTHUPOBAHME IPEANPHUATHS KaK 3aBeplIarollen
craniun HUOKP, TexHMKO-3KOHOMUYECKHUX, NATEHTHBIX U JIPYruX uccienoBaHuil. TexHuko-
SKOHOMHUYECKOE OOOCHOBaHHME LEIeCOOOpPa3HOCTU CTPOMUTENNBCTBA, PEKOHCTPYKLUUHU MU
BHEJPEHUS HOBOW TEXHUKHU Ha MPEANPUSATHH, OOOCHOBAHHWE METOAA IPOU3BOJCTBA, €rO
MOIITHOCTH U paiioHa cTpoutesnbeTBa. OCHOBHBIE IIYTH COBEPLICHCTBOBAHMSI IPOEKTHBIX PadoT,
HCIIOJIb30BAaHUE METOJ0B MOJCIMPOBAHUSA U ONTUMHU3ALUN XMMHUKO-TEXHOJIOTHYECKUX CUCTEM
C IPUMEHEHUEM NIPOTPaMMHBIX CPEACTB, BEIUUCIUTENBHON TexHuku u CAIIP.

Moayas 2. TunoBoe o0opy1oBaHHMe, NPHUMeHsieMOe B TEeXHOJOTHM HEOPraHM4YecKUX
BelllecTB.

Knaccugukaus obopynoBanus, TpeOoBaHMs, NpeAbsABIsSeMble K HEMY U OCHOBHBIE
nokasareiu padotel. OOopynoBaHuE Ui XpaHEHUS TBEPABIX MaTepUANIOB, KHUIKOCTEH U ra30B.
XpaHuuiia Ui KUJIKOCTeH M CKM)KEHHBIX ra3oB. THIBI Ta3rojbAepoB A XpaHEHUsS Ta30B.
OOopynoBanue [uisi TPAHCIOPTHPOBKH TBEPABIX MAaTEpUANIOB, JKHUAKOCTEH ¥  Ta30B.
Hcnonb3oBaHue KOHBEWEpHOro, BHOpO-, TUApPO- U NHEBMOTpaHcmopra. Ilurarenun u
703aTOPBl  TBEPABIX  MaTepuayioB.  PacdeT  NPOWM3BOAMTENHHOCTH  TPAHCIIOPTHBIX
npucnocobnaenuid. TpyObonpoBoibl, BEIOOp apMmarypbl TpybompoBoja. Crneunpuieckue THITbI
HACOCOB, TNPUMEHSEMBIX B TEXHOJOTMH HEOPraHWYeCcKHx BemiecTB. OOOpymoBaHHE s
co3nanus Bakyyma. OOopynoBaHue i OOpaOOTKM TBEPABIX MaTepHaIoB M HX IOA00DP.
I'poxoueHne MarepuanoB, XapaKTEPUCTUKAa CHT, THIBI TPOXOTOB. CXeMbl ApOOJICHUS W
knaccupukanuu. CMecUTeny W YBIAKHUTENW TMOpPOIIKOB. [IprMeHeHHe amnmapaTtoB cC
TICEB/IO0XKIDKEHHBIM CIIOeM H BX pacuer. O00pyaoBaHUE IS TPaHYJIUPOBaHUs. ATITaparhl s
pas3fieneHns Ta30BBIX U CXKIDKEHHBIX CHCTEM. Ammaparsl A MPOBEICHUS IPOLIECCOB B
cucTeMax O KHIKOCTh-TBepaoe. Komonnplie ammapatel. Crnenuuka HACAJTOYHBIX KOJOHH,
UCMOJIb3yEeMBbIX B 1oioTpaciu. [1osibie KOJIOHHBI U IPUHIUN UX pacueTa. CXeMbl OYMCTKU T'a30B
C pereHepanueil copOeHTOB. THIBI KaTAIMTHYECKUX PEAKTOPOB IS  TPOHW3BOJCTBA
HEOpPraHMYecKux  MNpoAaykToB.  Crenuduueckue  TEINIOOOMEHHBIE — ammapaThl Ui
HEOPTaHWYECKOW TEXHOJOrHH. BhIapHbIe YCTaHOBKH B TPOM3BOJICTBE YIAOOPEHHH, KHCIIOT,
comei u menouedd. OOopynoOBaHME  KOTJIOB-yTWIM3aTOpoB. KommpeccHOHHBIE |
aOCOpOIIMOHHBIE XOJIOMWIBHBIE YCTaHOBKH. [lombop oanekTpoaBwraTene sl MamdH |
arnrmaparos.

Mopayas 3. Pa3pa0oTka TEeXHOJIOTMYeCKOH CXeMbl NPOU3BOJACTBA, INIAHMPOBaHHE W
pa3MenieHne 000py10BaAHUSA



[IpuHuunuanbHas W TOJHAs TEXHOJIOTMYEecKas cXxema Mpou3BOACTBA. [IpuHIMMBI
WCIIOJIB30BAaHUSI SHEPTETUUECKUX PECYpPCOB. MaTepuanbHble M TEIUIOBBIE PACUYEThl IO CTAIUAM
TEXHOJOTHYECKOTo Ipoliecca. BriOop KoardecTBa MalllvH | aliapaToB ¢ YIETOM 00eCIeUCHUS
HAJEKHOCTH TEXHOJIOTMYECKUX JMHUM U pe3epsa. [IpuHuunel pasmenieHus oOOpyIOBaHUS B
3MaHUSAX W Ha OTKPBITHIX Iom@aakax. OOOCHOBaHWE MPOU3BOJCTBEHHBIX IUIOMIAICH H
3TaXXHOCTH 37aHui. [I[pUHINIIBI TPYIIITUPOBKH M Pa3MELEHUs OCHOBHOI'O M BCIIOMOTATEJIbHOIO
TEXHOJOTHYECKOr0 O0OpYy/IOBaHUS, BIMSHUE TpeOOBaHUN OOCTYXMBaHUS ¥ PEMOHTA.
KoMoHOBKa OCHOBHBIX M BCIIOMOTAaTENbHBIX IPOU3BOJCTBEHHBIX M  OOCIYKHBAIOIINUX
IMOMEIICHU .

Monayab 4. KypcoBoii npoekT
[IpuHuunuanbHass TEXHOJOTHYECKAassh CXeMa M €€ KOMIUIGKTOBAaHME OCHOBHBIM H
BCIIOMOTaTeNbHBIM 000py/aOBaHueM. MaTepuanabHble, MEXaHHYECKHE, TEIJIOBBbIE pPacuUeThl

TEXHOJIOTUYECKOT0 00opynoBaHusl. I'pacuueckoe n300paxkeHue annapaTypHo-
TEXHOJIOTUYECKHUX CXEM C MIPUMEHEHUEM MaKeTa MPUKIAIHBIX IPOTrPAMM.
4. O0beM y4eOHOH JUCHUIIMHBI
Bceero 7 cemecTp 8 cemecTp
Bunsr yue6HOM paboThI B 3a4. | B akapn. B akan. | B3ad. | B akan.
B 3au. ex.
e. yacax Jacax enl. yacax
O01as Tpy10eMKOCTh
AUCHUILINHBI 110 y4eOHOMY 6 216 4 144 2 72
IUIaHY
AyIMTOpHBIE 3aHATHS: 25 90 1,3 48 0,5 36
Jlexmu (Jlek) 1 36 0,45 16 - -
[Tpaktueckue 3anstus (I13) 1 36 0,85 32 - 36
Kypcosas padora (KCP) 0,5 18 - - 0,5 -
CamocrosiTesibHas padoTa 25 90 17 60 05 36
(CP)
By KOHTPOJISI: JK3aMeH/3a4 1 31;3)'(3 1 (331:;; - 3au
Bcero 7 cemectp 8 cemectp
Bunsl yueOHoli paboThl B3au. | Bacrp. B 3au. Bactp. | B3au. | B actp.
el qacax el. qgacax el yacax
O0mas Tpya0eMKOCTh
JAMCUMILIUHBI 0 Y4eOHOMY 6 162 4 108 2 54
IJIAHY
AyJAUTOpPHBIE 3aHATHS: 2,3 62 1,3 35 1 27
Jlexmm (Jlek) 0,45 12 0,45 12 - -
[TpakTuueckue 3anstus (I13) 1,85 50 0,85 23 1 27
CamocrosiTeibHas paGora
(CP) 2,7 87 1,7 46 1 27
Buja koHTpoOJISi: IK3aMeH/3a4 1 IK3.(27) 1 k3 (27) - 3au
AHHOTAIUA

padoueii mporpaMMbl JUCUHUILJIMHBI

«AxcopOuus B TeXHOJIOTMHM Heoprannyeckux Bemecrs» (b1.B./IB.6.1)

1. leanb auCHMNJIMHBI




— TMOATOTOBKA COBPEMEHHOTO CIEIHUAINCTa, CIOCOOHOro paboTrarh B 00JIACTH
aJICOPOIIMOHHBIX TEXHOJIOTHH,

— O03HAaKOMJICHHE CTYJEHTOB C OCOOCHHOCTH TEXHOJIOTHU aACOPOLMOHHBIX IPOIIECCOB,
CBSI3aHHBIX C TPUMEHSIEMBIMH CIIOCO0AMU pereHepaIuu aicopOeHTOB;

— OCBOCHHE METOJIOB pacueTa aJCOpPOIMOHHBIX YCTAaHOBOK Ha IMpPHUMEpPax THIIOBBIX
IIPOLIECCOB.

2. B pe3yabrare M3y4eHHsl TMCUUILIMHBI 00y4Yalomuiicsi Mo mporpamMMe 0akajaBpuara
HOJIKeH:

Obnadams cnenyronumu npodeccuonanbabiMu (I1K) komneTenusaMu:

- CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYHIECTBJIATH TEXHOJIOIMYECKUIN MPOLIECC B COOTBETCTBUU C
pErIaMeHTOM U UCIOJIb30BaTh TEXHUYECKUE CPEICTBA JIJISl U3MEPEHUSI OCHOBHBIX [1apaMEeTPOB
TEXHOJIOTMYECKOT0 IPolecca, CBOUCTB ChIpbs U npoaykiuu ([1K-1);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUWE CBOMCTB XUMHUYECKHUX 3JIEMEHTOB, COCIWHEHUN U
MaTepUaJIOB HA UX OCHOBE JIJIs pelIeHus 3a1a4 npodeccnonanbHoi aestenaprocty (I1K-18);

- TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUUYECKYIO HH(POPMAIUIO, OTEYECTBEHHBIN U 3apyOeHbIN
ombIT 10 Tematuke uccienoBanus (I1K-20).

3namo

- CBOMCTBA a/ICOPOIIMOHHBIX CUCTEM;

- TUIIbI IPOMBIIIJIEHHBIX a/ICOPOEHTOB;

- 0COOEHHOCTH Macco- M TEIUIONEepeHoca MpH acopOLny;

- CIIOCOOBI pereHepanuu aacopOoeHTOB;

- OCHOBHBIE IPUHLUIIBI OpraHU3alUu aICOPOLMOHHBIX IIPOLIECCOB;

- OCHOBHBIE TEXHOJIOTUYECKHUE U alapaTypHble 0COOCHHOCTH MPOIIECCOB.

Ymemo

- oA00paTh aACOPOCHTHI /IS KOHKPETHBIX MPOIIECCOB;

- COCTaBUTh U PacCUUTaTh MAaTEpPHAJIbHBIN U TEIUIOBOM OajaHC mpouecca, UCX0Asl U3 3a/laHHbIX
YCIIOBH;

- COCTaBUTh NPUHLHUIIUAIBHYIO CXEMY U MPOBECTU TEXHOJIOTMUECKUH pacueT aacopOLHnOHHON
YCTaHOBKH.

Braoemyo

- METOJlaMU TONyuyeHUss U 00pabOTKH SKCIEPUMEHTANBHBIX JAHHBIX MO aJCOPOIMOHHBIM
CUCTEMaM;

- OCHOBHBIMU HaBBIKAMH PabOTHI € JTa0OPATOPHBIMU aJCOPOIIMOHHBIMU YCTAaHOBKAMU;

- METOJIaMH pacueTa U OpraHu3aluy aICOPOIMOHHBIX MTPOLECCOB;

- CBEICHUSIMHU 00 OCOOEHHOCTAX aJICOPOLIMOHHBIX TEXHOJIOTUH U 000pyOBaHUSI.

3. Kparkoe cogep:kanue JUCHHUIINHBI

Mopnyasb 1. ®u3nKo-xuMU4eCKHe U UHKEHEPHbIE OCHOBBI aJICOPOLIMOHHBIX MPOLIECCOB.
OcHOBHbIE TIOHATHUS B TeOpUU aicopOruu. KpaTkue cBeeHrs 0 IPOMBIIIUICHHBIX aJcOpOeHTaX.
AncopOumonHoe paBHoBecue. Kunernka ancopOuun. Termo- u MaccooOMeH B aICOPOIIMOHHBIX
poreccax.

Moayab 2. TexHo10rust aACOPOLIHOHHBIX IIPOLIECCOB:

Crioco0bI pereHeparu ajcopOeHTOB U KIacCU(pHUKAIMS aCOPOLIMOHHBIX MPOLIECCOB MO
crocobaMm pereHepauuu. llukianueckue mNpPOLECCHl, NMPUHIUIBI MOCTPOEHUS IUKIOTPaMM,
OpraHu3alys MPOIECCOB, M0A00p aACOPOEHTOB, MPUMEPHI UCTIONb30BAHUS.

Monayab 3. OCHOBHBIE THUIIBI aJCOPOITMOHHBIX TIporieccoB. [Iporeccsl OCymKy ra3oB ¢
TEPMHUUYECKON pereHepanueit aacopbenta. [IpuHiunuanbHas cxema, TEXHOJOTHUS Tpolecca,
a7ICOPOCHTBI-OCYIINTENN, KOHCTPYKTUBHBIE OCOOCHHOCTH OCHOBHOTO  OOOpYyIOBaHMS.
Kopotkorukiossie mporecchl ¢ 6e3HarpeBHoi pereHeparueit agcopbenta (KIL[A). Ocymika
ra3oB. AjcopOoHHOe pazaeneHne Bo3ayxa. OCHOBHBIE TEXHOJIOTHYECKHE W amnmapaTypHbIC
0COOEHHOCTH MPOIECCOB.

Monayab 4. JlaGopaTopHBIi TPAaKTUKYM 10 AUCHUIUIMHE. [IpuMepHBI mMepedeHb
1a00paTOPHBIX PadoT:



1. Hccnenosanue ancopOuuu asora W kuciopoxa mnpu 25°C u arMoc(epHOM JaBICHUU
BOJIIOMOMETPHYECKUM METOJIOM;
2. V3MmepeHne KMHETHYECKUX KPHBBIX aCOPOLMU a30Ta Ha aJcOpPOCHTAX Pa3IUYHBIX THUIIOB
npu 25°C u arMochepHOM JaBlIeHHHU U pacdeT Kod)ULUEHTOB BHYyTpeHHEH 1uddy3um;
3. OmnpeneneHre HACHIITHON MIIOTHOCTH aJICOPOEHTOB;
4. Omnpenenenre CyMMapHOTo 00beMa Mop YIIIEPOJHBIX aJCOPOEHTOB 10 BOJIE;
5. HM3mepenue u3oTepMm aacopOMKM a30Ta W aproHa Ha LeoJauTax npu 1-8 aTM W KOMHATHOU
Temnepatype. Pacuer yctaHOBKH pazzesieHus Bo3ayxa MetojoM KI[A;
6. HccrnenoBanue qTUHAMUKHY aICOPOIIMU TTAPOB BOJBI B CJIO€ TBEPAOTO MOTIOTUTEIS;
7. VI3amepeHue BBIXOAHBIX KPUBBIX aJICOPOLIMU JUOKCH/IA YIIIEpOo/ia Ha LIE0JIUTaX;
8. OmpeneneHne AMHAMUYECKON W PaBHOBECHOW €MKOCTH aJCOPOEHTOB MO MapaM BOJBI IO
BBIXOJHBIM KPUBBIM;
9. Pacuer ycTaHOBKH OCYIIKH BO3/yXa C HArPEBHOW pereHepamnueii aacopoenTa.
4. O06beM yueOHOM JUCUUIIIMHBI
7 cemecTp
Bunet yueGHOI paboTh B akan.
AR Y p B 3au. en. A
qacax
O01mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
KonrakTHasi padora: 1,3 48
Jlexuunu (Jlek) 0,9 32
[Ipaktuueckue 3ansatus (I113) 0,4 16
CamocrositesbHas padora (CP) 1,7 60
Buja KOHTpOJIsSi: 3a4eT ¢ OLEHKOH M 3a4eT - 3a0
7 cemecTp
Buner yaeOHoi paboTh B actpon.
JIRL YA p B 3au. en. P
qacax
O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
KonrakTHasi pabora: 1,3 34
Jlexumu (Jlek) 0,9 24
[Ipaktuueckue 3ansatus (I113) 0,7 10
CamocrositesibHas padora (CP) 1,7 46
Buja KOHTpOJIsi: 3a4eT ¢ OLEHKOM M 3a4eT - 3a0

AHHOTAIUA
padoyeii MporpaMMbl JUCUHUILJIMHBI
«BBeeHne B XUMHUYECKYH TEXHOJIOTHIO PEAKTHBOB H 0CO00 YMCTHIX BEIIECTB»
(51.B.J1B.06.02)

1. I_le.m, AUCHHUIIJIMHBI HpI/I06peTCHI/IC O6y‘{aIOH_[I/IMI/IC$I 3HaHUM U IMMPAKTUYCCKUX HABBIKOB I1O
TEXHOJIOTUU PCAKTHUBOB U 0c000 YHCTHIX B€OICCTB, a TAKXC O3HAKOMJICHHME C OCHOBHBIMH
nponeccamMu ux nNpou3BOJCTB.

2. B pesyabrare M3y4YeHUs TUCHHUILVIMHBI 00ydarommiics 1Mo mporpamMe 0OakajlaBpHaTa
HOJIKeH:

Obnaoams crnenyromumu obmenpodeccruonanbubiMu (OIIK) u mpodeccuonansuapivu (I1K)
KOMIICTCHIIUAMMU

- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYILIECTBIIATH TEXHOJIOTUYECKUH MPOLECC B COOTBETCTBHUHU C
PErIaMCHTOM U HCIIOJIB30BATh TEXHHUYCCKUE CPEACTBA I U3MEPCHHA OCHOBHBIX ITapaMETPOB
TEXHOJIOTUYECKOT0 Tpolecca, CBOUCTB ChIpbs U npoaykuuu (I1K-1);



- TOTOBHOCTHIO HCIIOJIb30BaTh 3HAHUE CBONCTB XWMHUYECKHX OJJIEMEHTOB, COCIWHEHUN W
MaTepHaioB Ha KX OCHOBE IS pelIeHus 3aaa4 npodeccruonanbhoi aesreiapnoctu (I1K-18);

- TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUUYECKYIO HH(POPMAINIO, OTEYECTBCHHBIN U 3apyOeKHbIN
OmbIT 110 TeMatuke ucciaenoBanus (ITK-20).

3namo:

- KJ1accu(UKAIMIO PEaKTUBOB U 0CO00 YHCTHIX BEIIECTB U TPEOOBAHUS K HHUM;

- TEOPETUYECKHUE U MMPAKTUICCKIE OCHOBBI UX MOTyUCHUS;

- METO/IbI OYHCTKU BEIIECTB;

- OCOOCHHOCTH TMPOM3BOJCTBA M KOHTPOJS HEOPTraHMYECKHX PEAaKTHBOB M 0OCO0O0 YHCTHIX
BELIECTB;

- SKOHOMHYECKHE U IKOJIIOTUYECKUE MPOOIEMBI TPOU3BOJICTBA U ITYyTH UX YMEHBIICHUS;

Ymemn:

- HCTIOJTh30BaTh METOBI MCCIICIOBAHUS U ONPEICTICHIS TapaMeTPOB U MOKa3aTesei mpoIeccoB
MOJIy4YEHHUsI PEaKTUBOB U 0COOO YHCTHIX BEILECTB;

- QaHAJIM3WPOBATH B3aMMOCBS3b TEXHOJOTHYECKHX IMapaMeTpoB ¢ 3(PPEKTUBHOCTHIO Mpoliecca U
KaueCTBOM IMPOYKIUH;

- BBIOMPATh KOHCTPYKIIMOHHBIC MAaTEPHAIIBI Il 000pyI0BaHUs, UCIIOIB3YEMOr0 B TpoIeccax
MOJIy4EHUsI PEAKTUBOB U 0CO0O0 YHCTHIX BEIECTB;

- TPOBOAWTH OKCIICPUMEHTHI 10 3aJaHHBIM METOJWKAM U aHAJIU3HPOBATh PE3yJIbTaThI
AKCIIEPUMEHTOB.

Braoemy:

- HaBbIKaMd pPa0OTBHl C KaTaJloraMM W JOKYMEHTAIlMeil OTE4YEeCTBEHHBIX U 3apyOEeKHBIX
MIPOU3BOIUTENICH PEAKTHBOB M 0CO00 YHCTHIX BEIIECTB;

- METOAaMH TEOPETHUYECKOTO U HKCIEPUMEHTAIBbHOTO MCCIEIOBAHUS TEXHOJIOTUYECKUX
MIPOIIECCOB MOTYYCHHS PEAKTUBOB M 0CO00 YHCTHIX BEIIECTB;

- METO/IaMU OTIpeieNIeHUs] KadyecTBa PEaKTUBOB U 0CO00 UHCTHIX BEIIECTB.

3. Kparkoe cogep:kaHue JUCHHUIINHBI

Moayanb 1. OCOOEHHOCTH YUCTHIX BEIIECTB U PEaKTUBOB, UX MPOU3BOJICTBA U KOHTPOJIA.

1.1. Hctopusi, COBpEMEHHOE COCTOSHHE W TEPCIEKTUBBI Pa3BUTUSA MPOU3BOACTBA UUCTHIX
BeleCTB U peakTBOB B Poccuiickoit ®eneparuu, ctpanax CHI u 3a pyoesxxom. Homenkiatypa
u obrmactu ux morpebneHus. OpraHu3anus MPOU3BOJCTBA. 3aJayd OTPACcId B YCKOPEHHH
Hay4YHO-TEXHUYECKOTO TIporpecca.

OO01ue cBeIeHNs U TEOPETHUECKHE OCHOBBI OYHCTKU HEOPTaHUYECKUX BEIIECTB.

1.2.1. OOmue cBencHHS M OCHOBHBIC IIOHATHS O YHUCTOTE BemecTBa. YMCTOTAa BEIIECTBA.
®opmsbl pumeceil. HopMuposanue nmpumecen.

Hcrounuky mpuMecei B YUCTOM BEIIECTBE.

Hcrounnkn npumeced. BinsiHue BHENIHUMX 3arpsA3HEHUM Ha CTENeHb O4YuCTKU. [lomamanue
npuMeceit u3 arMocdepsl. 3arpsi3HeHNE MaTepUaIoM anmnaparypel.

Oco0eHHOCTH TPOU3BOJICTBA U KOHTPOJIS UUCTHIX BEIIECTB U PEaKTHBOB.

Oco0EHHOCTH TPOCKTHUPOBAHMSI, OKCIUTyaTallid W ONTHMH3alUM TIPOU3BOACTB. [ HmOKue
aBromatusupoBanHble cucrembl (['AIIC). Marepuansl ajis M3rOTOBIICHUS ammaparyphl.
XpaHeHue U TPAaHCTIOPTUPOBAHUE TTPOTYKTOB.

KonTtpons mpoaykroB. Ot6op mpod u MX MOArOTOBKA. METOIBI ONpeAeNeHUs] COAEp KaHUS
npumeceid. Onpenenenre cuenupuIeckux CBOMCTB MPOYKTOB.

DKOJOru4ecKre TpoOIeMbl MPOU3BOACTBA. VICTOUHHMKHU 3arpsi3HEHUS OKPYXKAIOIIEH Cpelsl.
[TyTn cHUKEHUST KOJTMYECTBA OTXO0/I0B, BRIOPOCOB M CTOYHBIX BO/I.

OkoHomuueckne ocobeHHocTH. ChIpbeBas, JHEpreTHYecKkas H APYTHe COCTABISIONINE
cebectonmocTt poaykuuu. [IyTu uxX yMeHbIIeHHUS.

Moayanb 2. XMMUYEeCKHE METO/Ibl OUUCTKH BEIIECTB.

Teopernyeckre OCHOBBI OYMCTKH BEIIECTBA U KIIACCH(PUKAIINSI METO/IOB OUUCTKH.
TepMoanHaMuyeckue OCHOBBI OUMCTKU BetlecTB. KoadduimeHT pazaeneHus (pacmnpeneneHus)
npumecedd. Kmaccudukanus wMeromoB  ouncTku  BemiecTB.  CpaBHUTENbHAs — OIEHKA
BO3MOXKHOCTEI METO/IOB.



2.2.  OuuncTka METOJlaMU OCaXJICHUS U3 PACTBOPOB.

Ounctka pacTBOPOB OCaxAeHUEM mnpumeceid. O4YucTKa OCakKJAECHHWEM OCHOBHOI'O BEIIECTBA.
OuncTKa pacTBOPOB OT MPUMECEH UX COOCAXKICHUEM C HEOPTaHUYECKUMU MM OPraHUYeCKUMU
KOJUJIEKTOPAMHU.

MeToasl M30UpATENLHOTO OKHCIEHUS WM BOCCTAHOBJICHHs mpumeceil. M3buparenbHoe
KOMILIEKCO0Opa3oBaHue B pacTBOPE.

2.3.  Ouuncrka ¢ IepeBoOM IPUMECH U OCHOBHOTO BEIIECTBA B Ta30BYIO (a3zy.
T"amoreHngHEIN METO/I. Muapuanbiit METO/I. Ounctka C HCHOJIL30BAHUEM
3JIEMEHTOPraHUYEeCKUX coenHennit. KapOoHMIbHBIN METO/.

XUMUYEeCKUE TPAaHCIOPTHBIE PEAKIIHH.

OcoOeHHOCTH ¥ BBIOOpP TPAHCIOPTHBIX pPEAKIUA Juisi O4HMCTKH BemiecTB. CrocoOs
OCYILIECTBIICHUSI TpaHCIopTa (IEpPEeHOC BEIIeCTBa IMOTOKOM ra3a-peareHTa, MOJEKYJISpHOM
muddy3ueit, mocpeICTBOM KOHBEKITUH ).

Mopayib 3. ®U3HKO-XMMHUYECKHUE METO/IbI OUUCTKH BEIECTB.

Juctumisuronsbie (peKTU(GUKAIIMOHHBIE) METOIBI.

OcoOeHHOCTH TPOBEACHUS TMpolecca MNPH MalbIX CcolepkaHusax mnpumecei. CrnocoObl
OpraHM3alii JUCTWUISIMOHHBIX  MpormeccoB. llpocras meperonka, peKTUQUKAINS,
AKCTPAKTUBHAS PEKTHPHUKAIHS.

Xemopektuduranus. MonekyasipHas TUCTHLIANUSA. Vcrons30BaHue METOJIOB peKTH(DHUKAIIH
JUIS TIOJIy4€HHUS 0CO00 YHCTHIX BEIECTB.

KpucrannmzanunonHbie METOIBI.

Kpucrannuzanus u3 pactBopoB. OpakIIMOHUPOBAHKUE MPUMECEH B Mpolieccax KPUCTAIUTH3AINH
n3 pactBopoB. OCHOBHBIC IOKa3aTelId W 3aKOHOMEPHOCTH (DpaknHOHWpOBaHUS. Biwsame
pa3nuuHbIX (akTOopoB Ha (pakunoHupoBaHue npumeceil. [IpakTuyeckoe HCMONB30BaHKE
MIPOIIECCOB KPUCTAILTU3AINH JIJIs1 TOJTYYCHHS YHUCTHIX BEIIECTB U PEAKTHUBOB.

Kpucrannuzanus wu3 pacmnaBoB. Teopernueckue OCHOBBL. 30HHas 1iaBka. OCHOBHBIE
daktopel, Bimsronmme Ha 3(QQEeKTUBHOCTH mporecca. BapwaHTBl €ro OCYIIECTBICHUS U
ucronp3yemasi amnmapatypa. lIpuMeHeHuWe 30HHOM TJIABKM [ OYUCTKH  BEIIECTB.
HamnpaBnennas kpucramu3aimsi.

3.3.  DKCTpakIHMOHHBIE METOIBI.

Knaccudukanus 3KCTpareHToB. DKCTPAKIIMOHHBIC CHUCTEMBI JIJII OYHCTKH HEOPTaHUYECKUX
BelecTB. MHOTOCTYIEHYAThIe MPoIecCchl O4MCTKU. OCOOEHHOCTH anmapaTypHOro opopMiIeHUs
MPOIIECCOB KUKOCTHOM IKCTPAKIINH.

3.4.  AncopOIHOHHBIE METOJIBI.

OCHOBHBIE 3aKOHOMEPHOCTH M OCOOEHHOCTH aJCOpOIMK TpPUMECEe U3 Ta30B, IapOB,
pactBopoB. Hambonee pacrpocTpaHeHHble TUTBI COpOeHTOB. [IpakTuueckoe mNpuUMEHEHUE
aZICOPOITMOHHBIX METOJIOB JJIi OYMCTKM HEOPTaHMYECKUX BEIIECTB. XpomaTorpaduyecKuid
METO/T IOTyYEHHS YUCTHIX BEIIECTB.

NoHOOOMEHHBI MeTox ToJyuyeHuss uucThiX BemecTB. llomyuenume wuonuToB. Ux
TePMOXUMHUYECKasi YCTOMYUBOCTh, MEXaHHUYECKas YCTOWYHMBOCTh. TepMOJAMHAMHUKA HOHHOTO
paBHOBecHsI, JUHAMHUKA HOHHOTO oOMeHa. OCOOEHHOCTH WCIIOIh30BaHUSI HOHOOOMEHHOTO
METO/1a B TEXHOJIOTMH YHCTHIX BEIIECTB.

3.6.  DIEKTPOXHUMHYECKUE METOJIBI.

Teopernueckue ocHOBBI. AmnmnaparypHoe odpopmienue. O6IacTu MPUMEHEHHUS.

3.7. MemOpaHHBIE METO/BI.

Buner memOpan, ux xapaktepuctuka. ObOnactu npumeHenus. Crenuduka anmapaTypHOTO
oopMITeHHUS.

3.8. dusuyeckre METOJbI OUMCTKU BEIIECTB. MarHuTHas cenapanus, eHTpudyrupoBaHue,
TepMouddy3usi.

4. O0beM yueOHOM JUCUMIIJIMHBI

7 cemecTp
Bsauw.er | Baxan

Byl yue6HOI paboThI




qacax
OO0mas TPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY IIAHY 3 108
KonrakTHas padora: 1,3 48
Jlextuu (JIek) 0,9 32
[Tpaktuyeckue 3ansatus (I13) 0,4 16
CamocrosiTesibHast padora (CP) 1,7 60
Bua KOHTpOJISA: 3a4eT ¢ OLEHKOM U 3a4eT - 3a0

7 cemecTp
Bunel yue6HOI paboThI B sau. e, B actpon.

qJacax
OO01asi TPy10eMKOCTh IMCHUILIHHBI 10 Y4€0HOMY IUIAHY 3 81
KonrakTHas padora: 1,3 34
Jlexuuu (Jlek) 0,9 24
[Tpaktuyeckue 3ansatus (I13) 0,7 10
CamocrositesbHas padora (CP) 1,7 46
Bua KoOHTpOJIsA: 3a4eT ¢ OLEHKOM 1 3a4eT - 3a0

AHHOTaNUA
padoueil mMporpaMMbl AUCHUILINHBI
«ITpakTHKYM 10 TeXHOJIOrUM Heopranuveckux Bemecrs» (b1.B.J1B.7.1)

1.Ileab AMCHUIVIMHBI - PacIIMpEHUE U yriyOJeHHe 3HaHUM M MPAKTUYECKUX HABBIKOB IPU
MIOJITOTOBKE CTYJEHTOB I10 HANpPAaBICHUIO XUMHUYECKAs TEXHOJOTUs. 3ajada M3yuyeHus Kypca
CBOJOUTCA K 3aKpEIJICHWIO 3HAaHMM B O00JAaCTH TEXHOJOTMH HEOPraHMYECKUX BEILECTB;
OCBOEHUIO METOJIOB HCCIIEOBAHUS ChIPbs, IPOAYKTOB U MaT€pUAIOB; Pa3BUTHIO MPAKTUYECKUX
HaBBIKOB MPU BBHINOJIHEHUH JIAOOPATOPHBIX MCCIEJOBAaHUN M HMHTEPIIPETALMH TO0Jy4YEHHBIX
pE3yIbTATOB.

2. B pe3yabrare um3ydeHusi AMCUMILIMHBI 00y4Yalouuiics Mo nmporpamMme 0akajlaBpuarta

HOJIKeH:

Obnadams cnenytomumu obmenpodeccuonanbabiMu (OIIK) u nmpodeccuonansubivu (1K)

KOMIIETEHIHSIMHU:

— CIIOCOOHOCTH IUJIAHUPOBAaTh M NPOBOAUTH (PU3MYECKHME U XUMHUYECKHE HKCIEPUMEHTHI,
MIPOBOAUTH 00Pa0OTKY MX pe3yJIbTaTOB U OLIEHUBATh MOTPEIIHOCTH, BBIABUTATh TUIIOTE3bI U
yCTaHaBJIMBaTh TPaHULBl HUX TPUMEHEHUs, MPUMEHATh METOJbl MaTeMaTHYeCKOTro
MOJICTTUPOBAHHUSI, TEOPETUIECKOTO U IKCIIepUMeHTa bHOro uccienosanus (I1K-16);

— TOTOBHOCTb HCIIOJb30BaTh 3HAHME CBOMCTB XHMHMUYECKHUX DJJIEMEHTOB, COCIWHEHUU H
MaTepualioB Ha UX OCHOBE JIJIs pelIeHus 3a1a4 npodeccnonanbHoi aestenprocty ([1K-18);

— TOTOBHOCTb HCIOJb30BaTh 3HAHMSI OCHOBHBIX (HU3MYECKUX 3a7ad, CaMOCTOSTEIbHOIO
npuobpereHus GU3NUECKUX 3HAHUH, /1711 TOHUMaHus paboThl IPUOOPOB U YCTPOKICTB, B TOM
YHCIIe BBIXOAIINX 32 TPEIeNIbl KOMIIETEHTHOCTH KOHKpeTHoro Hampasienus (I1K-19);

— TOTOBHOCTb M3y4yaTh HAyYHO-TEXHUYECKYIO MH(POpPMAINIO, OTEUECTBEHHBIH U 3apyOeKHBIH
ombIT 10 Tematuke uccaenoBanus (ITK-20).

[Tocne ocBoeHuss gucuMIIMHbL  «IIpakTMKyM 1O XHMMHYECKOH  TEXHOJIOTMH

HEOPraHUYECKUX BEIIECTB)» CTYACHT JOJKEH:

3namey:

- MPUHIMIBI TOCTAaHOBKU M (DOPMYIHpOBaHUS Liefiell M 3a/ad Hay4HbIX HCCIIEJOBaHMM Ha

OCHOBE pe3yJbTaTOB IMOMUCKA, OOpabOTKM M aHalM3a HAayYHO-TEXHUYECKON HH(OpMaluy;

OCHOBHBIE METO/Ibl aHaJIN3a CBOMCTB HEOPraHUUYECKHUX BEIIECTB U MAaTEPUAJIOB.

Ymemy:



- HCIIOJIb30BAaThb YMCHHUA W HABBIKKM B OpraHHU3allUd HAYYHO- HUCCIICAOBATCIBCKUX pa60T, B
yIpPaBIEHUH KOJUIEKTUBOM;
- CaMOCTOATCIIBHO HpI/IO6peTaTB C IIOMOIIIBIO I/IH(I)OpMaHI/IOHHbIX TEXHOJIOTUI M UCITOIH30BaTh B
IIPAKTUYECKOH 1eATEIbHOCTH HOBBIC 3HAHUS U YMEHMUS;

Bnaodemy:
- CIIOCOOHOCTBIO M TOTOBHOCTBIO K HPO(PECCHOHATBHON H3KCIUTyaTallud COBPEMEHHOTO
HKCHEPUMEHTAIBHOTO O0OpYAOBaHUS M TPUOOPOB B COOTBETCTBUM C HAalpaBICHUEM
HIOJITOTOBKH;
- CIIOCOOHOCTBIO K TEOPETHUECKOMY aHAJIHM3y U SKCIIEPUMEHTAILHON MTPOBEPKE TEOPETHUECKUX
TUIIOTE3;
- METOJAOJIOIMEN CaMOCTOSITEILHOIO M KOJUIEKTUBHOI'O MCIIOJIb30BAaHMUS 3HAHUI O CBOMCTBax
HEOPraHMYeCKUX BELIECTB W MaTepualioB JJs pEelIeHus 3ajad 10  OpraHu3aluu
CaMOCTOSITENIbHON M KOJUIEKTUBHOW HAY4YHO-HCCIIEI0BATEIILCKOM paboThI,
- CIOCOOHOCTBIO K pa3pabOTKe IUIAHOB M IPOrpamMM IPOBEIEHUS HAy4YHBIX HCCIEJIO0BaHUN M
TEXHUYECKUX pa3pabOTOK, pa3pabOTKe 3aJaHuil 1Sl UCTIOHUTENEH
- HaBBIKAMH IIOMCKa, 00paOOTKM, aHajaM3a M CUCTEMAaTH3alMM HayYHO-TEXHUYECKOM
nH(pOpPMAIIUY TI0 TEME HCCIIeIOBAHNU,
- COBPEMEHHBIMU METOI0JIOTMYECKMMHU MOIX0JJaMU K MCII0JIb30BaHUIO PUOOPOB U METO/UK, K
OpraHu3aIiH, MPOBEJICHNUIO KCIIEPIMEHTOB M MCIIBITAHUH, 00pabOTKe W aHAIN3Y PE3yJIbTaTOB
HKCIEPUMEHTA.

3. KpaTtkoe cogep:xaHue JUCHHUILTHHBI

Monayas 1. «JIaGopaTopHbie pabOTHI IO aACOPOIMOHHBIM U KATATUTHICCKUM TIPOIIECCaM),
Monayab 2. «CoBpeMEHHbBIE METO/IbI aHAIN3a B TEXHOJIOTMH HEOPTaHUYECKUX BEIECTBY,
KaKJasi U3 KOTOPBIX BKJIIOYAET J1a0OPAaTOPHBIE U CAMOCTOSITENIbHBIE 3aHSTHSL.

[Topsnox npoBeaeHust 1a00PaTOPHOTO 3aHATHUS:

1. BBogHas 4acth:

— BBOJHBIN MHCTPYKTaXX (HAallOMUHAHHE OTIENIBHBIX IOJIOKEHHH MO TeXHUKE 0e30MacHOCTH,
3HAKOMCTBO CTYJICHTOB C COJCPKaHUEM MPEJCTOSIICH padOThl, TOKa3 CIOCOOOB BHITOJIHEHUS
OTJENbHBIX ONepalyii, NpeaynpexIeHHEe O BOZMOKHBIX OIINOKaX).

2. OcHOBHas 4acTh:

— MPOBEJICHUE CTYAEHTOM JIaOOPaTOPHOU paboOTHI;

— TEKyLIMH HMHCTPYKTaX, MOBTOPHBIM MOKa3 WIM pa3bsCHEHUE IPENOAABATEIEM OTIEJIbHBIX
MOJIOKEHUH WK omepaluil 1abopaTopHoil paboThI.

3. 3axirounTeNnbHas YacTh:

— oopMIIeHUE OTUETA O BHITIOJIHEHUH 3a/1aHUS;

— IO/IBE/ICHNE UTOTOB BBIMIOJHEHUS JJaOOpaTOpHOI paboThl, 3allUTa PE3yIbTATOB BHIMOIHEHUS
nabopaTopHOil paboTHI, pa300p IOMYIIEHHBIX OIMOOK U BBIABICHHE UX IPUYHH, OOBSBICHUE O
TOM, YTO HEOOXOIMMO MMOBTOPUTH K CIIEAYIOLIEMY 3aHITHIO.

Monayns 1 «JlabopaTopHble pa®oThl MO aACOPOLMOHHBIM M KaTAIUTHYECKUM IpoleccaM B
TEXHOJIOTUM HEOPraHMYEeCKHX BELIECTB)» IMpeNIoyiaraeT IpoBeleHUue J1abopaTOPHOro
MIpaKTUKyMa I10 CIEAYIOINUM TEMaM:

1. N3mepenne n3oTepMbl acopOIMy a3oTa Ha o0Opasiie aJcopOeHTa Win KaTaimu3aTopa npu 77
K. Ompenenenne TEKCTYpHBIX XapaKTEPUCTHK aJICOPOCHTOB M KaTalU3aTOPOB IO H30TEpMe
azcopOIu a3oTa.

2. Ilony4yeHue KaTalnu3aTOPOB U aJCOPOCHTOB NyTE€M BBEICHHS AKTUBHBIX KOMIIOHEHTOB Ha
HOCHUTEIb METOJJOM HOHHOT'O OOMEHa.

3. AncopOuus opraHu4ecKux KpacuTeJed W3 BOAHBIX pPAaCTBOPOB Ha aJcOpPOEHTaX pa3iMyHbIX
THUIIOB.

4. Ancopbuus a3ora u Kuciopoaa Ha reoiuTax npu 20°C 1 MOBBIIEHHOM JaBJICHHU.

5. Karanmutudeckoe OKHCI€HHE KapOOHOBBIX KHCJIOT B BOJHBIX PACTBOpPAaX NEPOKCHUIOM
BOAOPOJA.

6. OmnpeneneHre KUHETMYECKUX KPHUBBIX aJCOPOIUU a30Ta U KHUCIOpOAa MpH aTMochepHOM
JABJICHUH BOJIFOMOMETPUUECKUM METOJIOM.



7. llomydyeHue yriaepoIHBIX aJCOpPOCHTOB KapOOHHU3AIMEH  yrIepoJHOTro CBIPBSL |
HCCIIEIOBaHKE UX a/ICOPOIIMOHHBIX CBOICTB 110 Ta3aM U Mapam.

Monyinb 2 «COBpeMEHHBIE METOJIbI aHAIKM3a B TEXHOJOTUN HEOPTaHUYECKHUX BEIICCTB)
MIpeiloJiaraeT MpoBeIeHUe JIabopaTOPHOTro MPAKTUKyMa I10 CIICAYIOIIUM TeMaM:

1. Onpenenenue copep:kaHusi HOHOB HATPUS U KaJIHsl B paCTBOPaX METOJOM IUIaMEHHOMN
dhoTomeTpuu ¢ ucnoiabzoBanuem Goromerpa OIIA-2-01.

2. Anamuz docdopcoaepkaiiero Celpbst U MNPOAYKTOB ero nepepadotku. [Ipumenenue
MHOrO(YHKIIMOHAILHOTO mpubopa mpousBoicTBa (upmer «Mettler Tolledo» mis amammsa
xuaKoi (as3el Ha copepxkanne hochaTos.

3. Usywuenme pactBopumoctd B  cucteme CaO-P,0s5-H,O. Ilpumenenue
MHOTO(YHKIIHOHAJIBHOTO Tpubopa mpousBoactea ¢upmbl «Mettler Tolledo» npu anammse
XKUJKOH (as3wl Ha copepxkanue GochaToB U KaTbIIUS.

4. HccnenoBanne  KUHETUKM ~ KHCIOTHOTO  PA3jOXKEHHUS  MUHEPAIbHOTO
dbocdopcoaepKaIiero coipbsi MOTEHIIMOMETPUUECKUM METOIOM.

5. KowmrmiekcoHoMeTpudyeckoe oOmpeaeneHue Ca®". CpaBHEHHE aHAIUTHYECKHUX
BO3MOXXHOCTEH onpezenenus coaepxanus P,Os MeToioM (hOTOMETpHUECKOTO OMpe/ieieHHs Ha
K®K-3 u na npudope «Mettler Tolledoy.

6. M3yueHue 3aBUCUMOCTHU BSA3KOCTU PACTBOPOB OT COCTaBa M TEMIEPATyphl B CUCTEME
(NH4)2HPO,4 — K>,CO3-H-O0.

4. O0beM y4eOHOH JUCHUIIMHBI

o B 3ayeTHHIX | B akazgem.
Bunel yue6HoI paboTh
eIMHUIIAX qacax

O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 5 180
AyIUTOpHBIC 3aHITHS: 2,6 96
Jlexuunu (Jlek) - -
JIaGopatopubie paboTsl (JIab) 2,2 80
[Ipaktuueckue 3ansatus (I113) 0,4 16
CamocrositesbHas padora (CP) 2,4 84
Buja xoHTpoJIsi: 3a4eT ¢ OlleHKOM - 3a0

B 3aueTHbIxX B

Buabl yueoHoi padoThl eIMHUIaxX ACTPOHOM.
Jacax

O0mas TpyI0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 5 135
Konraktnas patdora (KP): 2,6 70
Jlextuu (Jlek) - -
[Tpaktryeckue 3ansatus (I13) 2,2 60
JlaGoparopusie 3ausTHs (J1ab) 0,4 10
CamocrositesbHas padora (CP): 2,4 65
Bua koHTpoJs: 3a4eT / IK3aMeH 3aver ¢ OLIEHKOIi

AHHOTAIUA
padoueii mporpaMMbl JTUCHHUILIMHBI
«Hay4yHble 0OCHOBBI TEXHOJIOTHH U MCCJIeJOBAHUN HEOPTAHUYECKUX BelIeCTB)
(h1.B.J1B.7.2)

1.Ileab AMCHUILUIMHBI - PACIIMpEHUE U yriyOJeHHe 3HaHUM M MPAKTUUYECKUX HABBIKOB MPHU
MOATOTOBKE CTY/IEHTOB, MPOXOASIIMX oO0ydeHHe Mo mnporpamme OaxamaBpuata 18.03.01
«XUMHUYECKasi TEXHOJOTHs», 3ajaya JAUCHUIUIMHBL — JaTh OCHOBHBIE 3HAHUS IO METOJIaM
UACHTH(UKAIIMA ~MaTEepHaloB C HCIOJB30BAHMEM COBPEMEHHBIX METOJ0B  (husmko-



XUMHAYECKOTO  aHalW3a, [PUMEHEHHIO  MaTeMaTHYecKo  oO0pabOTKHM  pe3ysbTaToB
JKCIEPUMEHTA.

2. B pe3yabTare M3y4eHHsl TUCUUILIMHBI 00yYyalOMiics MO0 mMporpamMMe OakajiaBpuara

JOJIZKeH::

Obnadams cnenyromumu odbmenpodeccuonanbabiMu (OIIK) u nmpodeccrnonansubiMu (I1K)

KOMIIETEHIHSIMHU:

— CIIOCOOHOCTH IUIAHUPOBAaTh M TPOBOAUTH (PU3UUYECKHME U XUMHUYECKHE HKCIEPUMEHTHI,
MIPOBOJIUTH OOPAaOOTKY MX Pe3yIbTaTOB M OLIEHUBATH IMOTPEIIHOCTH, BBIIBUTATh THIIOTE3bI U
YCTaHABIIMBATh TPAaHUILIBI MX [PUMEHEHHUS, MPUMEHSATH METOJbl MaTeMaTUYEeCKOTro
MOJICTTUPOBaHMSI, TEOPETUYECKOTO U dKCHepuMeHTaIbHOro uccienosanus (I1K-16);

— TOTOBHOCTb HCIOJb30BaTh 3HAHME CBOMCTB XHMHUYECKHUX DJJEMEHTOB, COCIUHEHUH H
MaTepUaJIOB Ha UX OCHOBE JIJIs pelIeHus 3a1a4 npodeccuonanbHoi aesteabaoctu (ITK-18);

— TOTOBHOCTh HCIIOJIb30BaTh 3HAHHUA OCHOBHBIX (DM3MYECKHX 3a]a4, CaMOCTOSATEIBbHOTO
npuoOpeTeHus: GU3NIECKUX 3HAHUH, TS TIOHUMaHUs paboThl MPUOOPOB M YCTPOHCTB, B TOM
YHCJIE BBIXOIAIINX 32 TPEIesibl KOMIIETEHTHOCTH KOHKpeTHOro Hanpasienus (ITK-19);

— TOTOBHOCTh M3Yy4YaTh HAyYHO-TEXHHUYECKYIO MH(OPMAINIO, OTCYECTBEHHBIN M 3apyOeKHbIH
ombIT 10 Tematuke uccienoBanus (I1K-20).

[Tocne ocBoeHus nucHUIUIMHBI «Hay4yHble OCHOBBI TEXHOJOTMU U HCCIICOBAHHIMA

HEOPTaHUYECKUX BEUIECTBY» CTYJCHT JOJKEH:

3nameo:

- TPUHIUIBI TIOCTAHOBKU M (OPMYIHMPOBAHHUS IIENICH W 3a/Ja4 HAyYHBIX HCCIEJIOBAaHHHA Ha

OCHOBE pE3ylbTaTOB MOMCKa, OOpaOOTKM W aHaiW3a HAayYHO-TEXHUYECKOW HHpopmanmu;

OCHOBHBIE METO/Ibl aHAJIN3a CBOMCTB HEOPTaHWYECKHUX BEIIECTB U MaTEPHAJIOB.

Ymemu:

- WCHOJB30BATh YMEHHS W HAaBBIKM B OPraHM3alldd HAYYHO- HCCIIEIOBATEIBCKUX PadOT, B

yIPaBICHUH KOJUIEKTUBOM;

- CAaMOCTOATENBHO MPHOOPETATH C IOMOIIBI0 HHOOPMAIIHOHHBIX TEXHOJIOTHI U UCIIOIB30BaTh B

MPAKTUYECKON JACSITENFHOCTH HOBBIC 3HAHUS U YMEHUS;

Braoemy:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO K MPO(ECcCHOHANBHOM 3KCIUTyaTallkd COBPEMEHHOTO

HKCIEPUMEHTATBHOTO OOOPYAOBaHUS ¥ TPUOOPOB B COOTBETCTBUM C HAlpaBJICHUEM

MOJITOTOBKH;

- CIIOCOOHOCTBIO K TEOPETHUECKOMY aHAJIHM3y W SKCIIEPUMEHTALHON MPOBEPKE TEOPETHIECKUX

TUIIOTE3;

- METOJOJIOTHEW CaMOCTOSATENBHOTO M KOJUICKTHBHOTO HCIIOJIb30BAaHMS 3HAHWH O CBOMCTBax

HEOPraHMYECKUX BEIIECTB M MaTepuaioB /s pelieHds 3aJad [0 OpraHHu3alHH

CaMOCTOSITENIbHOM U KOJUIEKTUBHON HayYHO-UCCIIEIOBATEIbCKON padoThI,

- CIOCOOHOCTBIO K pa3pabdoTKe MJIAHOB M MPOrpamMM IPOBEIEHUS HAayYHBIX HCCIEIOBAaHUHA M

TEXHUYECKUX pa3pabOTOK, pa3paboTKe 3a/laHui sl UCTIOJTHUTENEH

- HaBbIKAMHU TIOWCKA, OO0pabOTKH, aHaIM3a W CHCTeMAaTU3allud HAyYHO-TEXHUYECKOU

nH(pOPMAIINHY TI0 TEME MCCIIeIOBAHN,

- COBPEMEHHBIMHU METO/I0JIOTUYECKHMH MOIXO0JJaMU K MCIIOJIb30BAaHHUIO MPUOOPOB U METO/IUK, K

OpTaHU3aINH, MPOBEJICHNUIO SKCIIEPIMEHTOB M UCIIBITAHNH, 00padOTKe W aHAIHU3Y PE3yIhbTaTOB

HKCIEPUMEHTA.

3. Kparkoe comepxanue Q11 CUUIITTHHbBI

Moayas 1. Metoas! uccneoBaHus aAcOpOIMOHHO-KATATUTUYECKHUX MTPOIIECCOB.
[Ipennonaraercs mpoBeaeHUE TAOOPATOPHOTO MPAKTHKYMA O CIAEAYIOITUM TeMaM:

1. Ompenenenre TEKCTYPHBIX XapaKTEPUCTHK aJCOPOCHTOB M KaTaJIM3aTOPOB IO HM30TEPME
azicopOuuu a3ora.

2. MmiperaupoBanre akTUBHOTO KOMITOHEHTA Ha TIOBEPXHOCTh KaTaJIM3aTopa WK aicopOeHTa
METOJIOM HOHHOTO OOMEHa.

3. AncopOuusi OpraHUYECKUX KpacuTelield W3 BOJHBIX PAaCTBOPOB Ha aJicOPOCHTAX pa3IMUHOMN



MIPUPOJIBIL.

4. AncopOuus a30Ta U KUCJIOPOJa Ha IEOJUTaX MPU MOBBIILIEHHOM JaBJICHUU.

5. OkwucnuTeNnbHas JECTPYKIUS OPraHWMYECKUX BEIIECTB B BOJHOW (a3e MEepOKCUAOM
BOAOpPOJA.

6. BoioMomeTpuuecKuil METOJ| ONpeieNieHrsT KPUBBIX aJCOpPOIMU a30Ta M KHUCIOPOJa IMpHU
aTMoc(hepHOM JaBJICHUU.

7. KapOoHm3amwsi yriiepoJHOTO  CBIPbS W UCCIICOBAHHE  aJICOPOIMOHHBIX CBOWCTB
MOJIYYEHHBIX aJICOPOEHTOB I10 Ta3aM U Mapam.

Moayab 2. «DU3UKO-XMMHUYECKHE  METOJbl aHajgn3a B TEXHOJIOTUU HEOPraHWYEeCKUX
BEIICCTBY,

MIpeioJiaraeT MpoBeIeHUe JIabopaTOPHOTro MPAKTUKyMa 10 CIETYIOIIUM TeMaM:

1. Merox miamMeHHON (OTOMETpPUM Ui ONPEACTCHUS COACPNKAHMS Kalus W HATpUs C
npumenenueM poromerpa GITA-2-01.

2. [Ipumenenne MHOro(yHKIMOHAIBLHOTO Mpubopa mpousBozicTBa Gpupmbl «Mettler Tolledo»
JUTSL aHAJTA3a SKUJIKOH a3kl Ha coaepikanue GocdartoB.B cucteme CaO-P,0s5-H>0.

3. TlpuMeHeHNEe MOTEHIMOMETPUICCKOTO METOJa I WCCISAOBAHUS KUHETHKH KHCIOTHOTO
pa3noxKeHus: MUHEPaIbHOTO (OCHOPCOAEPKAIIETO ChIPbSL.

4. CpaBHeHME aHAJIMTUYECKUX BO3MOXHOCTEH onpeneneHus conepxkanus P,Os Meronom
doromerpuueckoro onpenenenus Ha KOK-3 u va npubope «Mettler Tolledoy.

5. Onpenenenue Bs3kocTu pactBopoB B cucreme (NH4),HPO,4 — K,COs3-H,0.

4. O0beM y4eOHOH JUCHUIIMHBI

o B 3a4yeTHHIX | B akagem.

Bunel yue6HoI paboThI

eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 5 180
AyAUTOpHBIE 3aHATHUS: 2,6 96
Jlexmuu (JIek) - -
JIaGopatopubie paboTsl (JIab) 2,2 80
[Ipaktuueckue 3ansatus (I113) 0,4 16
CamocrositesbHas padora (CP) 2,4 84
Buj koHTpoOJISI: 3a4eT ¢ OLleHKOM - 3a0

B 3aueTHbIX B
Buabl yue6Hoii pa6oThI eIUHUIIAX aCTPOHOM.
qacax

O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 5 135
Konraktnas padora (KP): 2,6 70
Jlextuu (JIek) - -
[Tpaktryeckue 3anstus (I13) 2,2 60
JlaGoparopusie 3ausaTHs (J1ab) 0,4 10
Camocrositesannas pa6ora (CP): 2,4 65
Buj koHTpoJIs: 3a4eT / IK3aMeH 3aver ¢ OLEHKOIi

AHHOTAIUA
padouyeil NporpaMMsl AU CHHUILINHBI
«Y4eOHas npakTuka. IIpakTHKa 110 MOJYYEeHHIO IePBUYHBIX MPO(ecCHOHATBHBIX
YMEHHUH ¥ HABBIKOB, B TOM 4YHCJ/Ie IEPBUYHBIX YMEHHUI U HABBIKOB HAYy4YHO-
ucciaenoBareabckoi paéorsn» (b2.B.01 (Y)



1. Heab y4eOHOH MPAKTHKH — MOJYyYCHUE CTYJCHTaMHU OOLIMX MpeICTaBICHUI 00 OCHOBHBIX
TUIAX XMMHMKO-TEXHOJIOIMYECKHX MPOLECCOB, 3HAKOMCTBO C pabOTON OCHOBHBIX IPUOOPOB U
000pyIOBaHUS ISl KHHETHMYECKHUX W TEXHOJOTHUYECKUX HCCIICIOBAaHUM, a TaKXkKe IMOJIyuyeHHe
NEPBUYHBIX MPOPECCHOHATIBHBIX YMEHUH M HaBBIKOB CAMOCTOSITEIBHOIO TBOPYECKOIO
BBIITOJIHEHMA 33724 IIPAKTUKU.

2. B pe3yabTaTe M3y4eHUs] TUCHUILIMHBLI 00ydamoluiics Mo mporpaMmMe 0akajaBpuara
HOJIKEH
Obaaoams crienyromumu npodeccuonansabivu (I1K) komneTeHIusIMu:

— TOTOBHOCTH K OCBOCHHIO U 3KCIUTyaTallid BHOBbL BBOAMMOr0o obopymoBanus (I1K-8);

— C1ocoOHOCTh aHAJIM3UPOBATD TEXHUYECKYIO JOKYMEHTAIIHIO, noaouparth
000pya0BaHUE, TOTOBHUTH 3asBKH Ha MPHOOpeTeHHEe  peMOHT obopymoBanus (ITK-9);

— CIOCOOHOCTH TIAHUPOBATH M MPOBOJUTH (PU3NUECKHUE U XUMHYECKUE SKCIEPUMEHTHI,
MPOBOJUTH 00pabOTKYy HUX pe3ylbTaTOB M OIICHWBATh IOTPEIIHOCTH, BBIABUIAThH
TUINOTE3bl M YCTaHABIWBATh TPAHUIBl MX MNPUMEHEHHUS, IPUMEHSATH METObI
MaTeMaTHYeCKOTO  MOJACTHPOBAHUSA, TEOPETUYECKOTO M OKCIIEPHUMEHTAIHLHOTO
uccnenoanus (ITK-16);

— TOTOBHOCTH HMCIOJB30BaTh 3HAHHWE CBOMCTB XMMHYECKHUX JSJIEMEHTOB, COCIMHEHHU |
MaTepHaJiOB HAa WX OCHOBE JJIs pelIeHHs 3a1ad Mpo(ecCHOHATBHON NesITeIbHOCTH
(TIK-18);

— TOTOBHOCTH HCITOJIb30BaTh 3HAHWS OCHOBHBIX (PM3MUECKUX 3a/1a4, CaMOCTOSATEIBHOTO
npuoOpeTeHus: PU3MUECKUX 3HAHHM, TSI TOHUMaHHs paboThl MPUOOPOB M YCTPOKUCTB,
B TOM YHCIIE€ BBIXOJSIIUX 32 IMpe/eibl KOMIIETEHTHOCTH KOHKPETHOTO HAIpaBJICHUS
(TIK-19);

— TOTOBHOCTh HM3y4yaThb HAyYHO-TEXHHYECKYI0 HMH(OpPMAIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TematHke uccienoanus (ITK-20).
3nams:

— OCHOBHBIE CIIOCOOBI MOATOTOBKU 00Pa3LlOB JUIsl UCCIIEAOBAHMIA;

— OCHOBHBIE  (U3UKO-XUMHUYECKHE, (U3MKO-MEXaHHMUECKHE H  TEXHOJOTHYECKHE
XapaKTEPUCTUKUA 0OPa3IIOB.

Ymemn:

—  paccUMTHIBaTh HEOOXOJHMMBIE TEXHOJIOTMYECKHE IapaMeTphl MPOIECCOB PA3IIOKEHMUS,
pacTBOpEHUs], KPUCTATUIN3AIINH, OCAXKICHUS, CYIITIKH, aJICOPOLINH.
Braoems:

— KOMIUIEKCOM 0a30BbIX 3HAHHUI TIOCIIEIOBATEIIEHOCTH TEXHOJIOTHUECKUX OTIEePAINi;

— HaBBIKAMU W3JIOKEHHS TIOJYYCHHBIX 3HAHUH B BUJE OTYETA O MPOXOXKICHUU TPAKTHKH,
OIMCAHMSI UCXOHBIX MapaMeTPOB XUMHUKO-TEXHOJIOTUIECKUX MPOIIECCOB Pa3IOKECHHUS,
pacTBOpPEHUS, KPUCTAIU3AINU, OCAXKACHUS, CYIIIKH, aACOPOLIUU.

3. Kparkoe coaep:kanue yueOHOI NPAKTUKH

VYuebHas mnpakThka mOpoBoguTcs B 4 cemecTpe B (GoOpMe TEOPETUYECKHX 3aHATHH U
abopaTOPHBIX padoT.

1. OcHOBHBIE 00JIACTH MTPAKTHUYECKOTO TPUMEHEHHUS HIIEKTPOXUMUH JUIS YETTOBEUYECTBA.

2. Heopranndeckne TEXHOJIOTHMU U OXpaHa OKPYKAOMIEN CPEIbI.

3. OCHOBBI XMMHKO-TEXHOJIOTHYECKUX TpolieccoB. [1oAroToBka 00pa3oB Ui UCCIIEAOBAHHM.
4. CoBpeMeHHbIE TEXHOJIOTUU U 000PY/I0BAaHUE B HEOPTaHUYECKOW XUMHUH.

5. DKchepuMEHTalbHOE OCBOEHHE OCHOBHBIX CTaJuii M METOJ0B KOHTPOIS XHMHUKO-
TEXHOJIOTUYECKHX MPOIECCOB M KAUeCTBA MPOAYKIIUH.

6. IloaroroBka oT4yera 0 MPOXOKJICHUN YIEOHON MPAKTUKU.

TpeGoBanusi, NpenbsBISEMble K HAMHCAHUIO W TPEICTABICHHIO OTYETa W MOJITOTOBKH
pedepara Ha 3a1laHHYIO TEMY.

Conepxanue y4eOHOW TPAKTUKHA OIPEIEISIETCS C YYeTOM BO3MOXXHOCTEH W HMHTEPECOB
Kadenpsl ¥ IPUHUMAIOIIEH OpraHu3alny.

4. O0beM yueOHOI MPAKTUKHU



4.1. OuHoe oTaeJeHHE

. B 3auernbix | B akaxem.
Bupl yueOHOM paboThI
€AMHUIIAX yacax
OO0mast Tpy10eMKOCTb JUCHHUIIJIMHBI 110 y4eOHOMY I1aHy | 3.0 108
CamocrostensHas padora (CP) 3,0 108
CamocrosTenbHOE NOJIYYEHHE U OCBOCHUE 3HAHUMN, YMEHUU 30 108
Y HAaBBIKOB B COOTBETCTBHH C TPOTPAMMO ’
Bua uTOroBoro KOHTpOJIA: 3a4eT ¢ OLEHKOM — 320
. B 3auernbix | B actpon.
Bunpl yueOHoI paboThI P
eIMHUIIAX yacax
O0mas Tpy10eMKOCTh AMCHMILIMHEI 110 y4eOHOMY IuIany | 3.0 81
CamocrositensHas padora (CP) 3,0 81
CaMocTosTeNbHOE MOIYYEHUE U OCBOCHHE 3HAHUM, YMEHUM 30 81
Y HAaBBIKOB B COOTBETCTBHMH C TPOrPaMMOi ’
Buj HTOroBOro KOHTPOJIS: 3a4eT ¢ OLEHKOI - 320
AHHOTAUA
pado4eii MPoOrpaMmmbl
HAYYHO-HCCIe0BaTeIbCKol padoTsl (52.B.02 (H)
1. Hear Hay4yHO-HCCJIEIOBATENbCKOH PpadoThl — QopmMupoBaHue mpodhecCHOHATBHBIX
KOMIIETEHIIM  [MOCPEICTBOM IUIAHUPOBAHUS H  OCYIIECTBJICHUS  OKCIEPUMEHTAIBHOM

NeSITeIbHOCTH Ha OCHOBAaHMM 0A30BBbIX M CHELMAIbHBIX JUCLUILIMH, a TAKXKe CaMOCTOSATEIIBHO
M3Y4EHHON MH(pOpMAaIUH.

OcHoBHbIME 3a1auamMu HUP sBrisercs mpuoOpeTeHne HaBbIKOB TUIAHUPOBAHMS U BBITIOJTHEHUS
Hay4YHO-HCCIIeI0BAaTENIbCKONW paboThl; 00paboTKa, MHTEPIPETALUS U MPEICTaBICHUE HAYUYHbIX
pe3yIbTaTOB; MOATOTOBKA K BBIIIOJIHEHUIO BBIMTYCKHON KBATH(DPUKALMOHHON pabOTHI.

2. B pesyabTare M3y4YeHUs] JUCHHUILVIMHBI 00y4alommiics 1Mo mporpaMMe 0OakajlaBpHarTa
NOJIZKEH
Obnadams cnenyronumu npodeccuonanbabiMu (I1K) komnerenusamu:

— CHOCOOHOCTBIO M TOTOBHOCTBIO OCYILECTBIIATH TEXHOJIOIMUYECKHI ITpoILece B
COOTBETCTBHUH C PETJIaMEHTOM U HCIIOJIb30BaTh TEXHUUECKHUE CPEJICTBA JJISl UBMEPEHUS
OCHOBHBIX IIapaMeTPOB TEXHOJIOIMYECKOT0 IIPOLECCA, CBOMCTB ChIPbs U MPOLYKIIUU
(IIK-1);

— TOTOBHOCTBIO IPUMEHATH AHATTUTUUECKHUE U YUCIEHHBIE METO/bI PEILICHUS
MIOCTABJICHHBIX 3a/1a4, UCIIOJIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH,
MIPOBOAUTH 00pabOTKY MH(POPMAIUH C UCIIOJIb30BAHUEM IPUKIIATHBIX MPOrPaMMHBIX
cpeacTtB cdepsl MpohecCHOHANIBHON AEATENbHOCTH, UCIIOIb30BaTh CETEBbIE
KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl JAHHBIX B CBOEH MpodeccuoHanbHOM 001acTy,
MAKEThI IPUKJIAJHBIX TPOrPaMM AJIs pacueTa TEXHOJOTUYECKUX [TapaMeTPOB
obopynosanus (I1K-2);

— TOTOBHOCTBHIO HCIIOJIB30BaTh HOPMATUBHBIE TOKYMEHTHI [10 Ka4ECTBY, CTAaHIapTU3ALUN
U cepTU(UKALNU TPOITYKTOB U U3JIEJIUH, 3JIEMEHTHl S)KOHOMUYECKOT'O aHaIN3a B
npaktuyeckoi aestensHoctH (I[TK-3);

— CHOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUYECKHE PEIICHUs IpU pa3paboTke
TEXHOJIOTHYECKUX MPOLIECCOB, BHIOUPATh TEXHUYECKHUE CPEACTBA U TEXHOJIOTUH C
YUYETOM IKOJIOTHYECKUX mociecTBuil ux npumenenus (I1K-4);

— CHOCOOHOCTBIO HCIIONIB30BAaTh MIPAaBHUiIa TEXHUKU OE€30MACHOCTH, IPOU3BOICTBEHHOM
CaHWUTApPUH, IOXKAPHOI 0€301MaCHOCTH U HOPMBI OXPaHBI TPY/IA, U3MEPSTh U OLIEHUBATD



napaMeTpsl MPOU3BOJCTBEHHOTO MUKPOKIMMATA, YPOBHS 3allbIIEHHOCTH U
3ara3oBaHHOCTH, [IIyMa, ¥ BUOpaIiH, OCBelIeHHoCTH padounx mect (ITK-5);

— CHOCOOHOCTBIO HaJIaXKWBaTh, HACTPAUBATh U OCYIIECTBIIATH IPOBEPKY 00OPYAOBAaHUS U
nporpammubix cpeacts (ITK-6);

— CHOCOOHOCTBIO MMPOBEPATH TEXHUUECKOE COCTOSIHHE, OPraHU30BHIBATh
NpOopUIAKTUIECKHE OCMOTPHI M TEKYIIUI pEMOHT 000py10BaHHs, TOTOBUTh
000pyI0BaHUE K PEMOHTY M PHHUMAThL 000pynoBanue u3 pemonra (I1K-7);

— CHOCOOHOCTBIO aHATM3HPOBATH TEXHUUECKYIO JOKYMEHTAIUIO, TOI0UPaTh
000pyIOBaHUE, TOTOBHUTH 3asBKU Ha MpHOOpeTeHne 1 peMoHT obopynoBanus (I1K-9);

— OpraHu3alMOHHO-YIIPABJICHYECKAs ACSITEIbHOCTD:

— CIIOCOOHOCTHIO MJIAHUPOBATh U MMPOBOJAUTH (PU3NUECKHE U XUMHUYECKHE IKCIIEPUMEHTHI,
MIPOBOAUTH 00paOOTKY MX PE3yIbTAaTOB U OLICHUBATH MOTPEIIHOCTH, BBIIBUTATh
TUIOTE3bl U YCTAHABIMBATH TPAHUIIBI UX IPUMEHECHHSI, IPUMCHSITH METOBI
MaTEeMaTHYeCKOro aHaJlu3a U MOJIETIMPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTAILHOTO
uccnenosanus (I1K-16);

— TOTOBHOCTBHIO MMPOBOJUTH CTAHJAPTHBIEC U CEPTUDUKAIIMOHHBIC UCIIBITAHUS MAaTEPUATIOB,
U3JeIui B TexHoJaoruueckux mporeccos (ITK-17);

— TOTOBHOCTBIO UCIIOJIb30BaTh 3HAHUE CBOWCTB XUMHYECKUX IIEMEHTOB, COSTMHEHHUN U
MaTepUajIoB Ha UX OCHOBE Ul pellieHus 3a1a4 npodeccuonansuoil nesrenpuoctu (I1K-
18);

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUSI OCHOBHBIX (DU3UUECKHUX TEOPHIl ISl peIIeHUS
BO3ZHUKAIOMINX (PU3NYECKUX 3a/1a4, CAMOCTOSTEIILHOTO TPUOOpETeHUsT (PU3UUECKUX
3HaHWUH, U1 TOHUMAaHUs TPUHIMIIOB paObOTH MPUOOPOB M YCTPOHCTB, B TOM YHCIIE
BBIXOJISIIIMX 32 MPEAesbl KOMIIETEHTHOCTH KOHKpeTHOro Hanpasienus ([TK-19);

— TOTOBHOCTBIO U3y4aTh HAyYHO-TEXHUYECKYIO HH()OPMAIIHIO, OTE€YECTBEHHBIN
3apyOeKHBIN ONBIT 10 Tematuke uccienoanus (I1K-20).
3namo:

— TOPS/IOK OpraHW3alWd, TUTAHUPOBAHHS W TPOBEACHUS HAyYHO-HCCIIEOBATEIBCKAX
paboT ¢ WCMONIb30BaHUEM MOCIETHUX HAYYHO-TEXHHYECKHX JOCTHKCHHH B JaHHOU
obacru;

— TEOPEeTUYECKHE OCHOBBI XUMHKO-TEXHOJIIOTHIECKUX MPOIECCOB;

— CBOWCTBa XMMHYECKHX JJIEMEHTOB, COCTUHEHWH W SJIEKTPOIHBIX MaTepHaliOB Ha MX
OCHOBE JIJIsl PEIICHUs] HAY9HO-HUCCIICIOBATEILCKUX 3a/1a4.

Ymemy:

— OCYUIECTBIIATh TOUCK, 0OpabOTKYy M aHalIM3 HAayYHO-TEXHUYECKOM HHpOpMaluu Io
npoGWII0 BBHIIOTHIEMOH pabOThl, B TOM 4YHCIE C NPUMEHEHHEM COBPEMEHHBIX
TEeXHOJIOTHH,

— paboTaTb Ha COBpPEMEHHBIX MpubOpax sl (UINKO-XUMHUYECKUX HCCIEIOBAHUM,
OpPraHU30BBIBATh MPOBEIEHNE SKCIIEPUMEHTOB U UCIBITAHUH, TPOBOJIUTH UX 00pPabOTKY
Y aHAJM3UPOBATh PE3YIIbTATHI;

— TPUMEHSTH TEOPETHUECKUE 3HAHMS, ITOJy4YCHHbIE PU U3YUYEHUH €CTECTBEHHO-HAYUHBIX
JTUCIUILINH JJIs1 aHAJIM3a SKCIIEPUMEHTABHBIX JTaHHBIX;

Braoemy:

— OCHOBHBIMHU HaBBIKAMH OPTaHU3AlMH HAYYHO-HCCIEIOBATENBCKUX U TEXHOJIOTHUYECKHX
HKCIEPUMEHTOB;

— METO/JaMH TIOMCKa W W3YyYCHHsS HAyYHO-TEXHHUYECKOW WHQPOpPMAIUU IO TEMaTHKe
WCCIICIOBAHMS.

3. Kparkoe comepxanue Q11 CUMIITTHHbBI

B mpormecce ocBoeHHS MUCHMIUTMHBI OOYYAIONIMIACS JOJDKEH MOATOTOBHTH M TPEICTaBUTHh K
3alIUTe HaydHO-UCCleaoBaTeNbekyto padoty (HUP), BbImonHeHHYI0 HAa COBPEMEHHOM YpOBHE
Pa3BUTHS HAYKH M TEXHUKH M COOTBETCTBYIOIIYIO BHIOPAaHHOMY HAIIPABICHHIO TTOATOTOBKU U
mporpaMMe oOy4eHUsI.



B npencrasnennoin k 3amure HUP 10omKHBI MONy4YWTh OTpPa)KEHUE 3HAHUS M HABBIKH,
MOJy4eHHbIe OOy4arolMMCs IpPU OCBOEHMM IpOrpamMMbl OakajaBpuaTa, B TOM 4YHCIE IpPH
MU3y4YeHUN crenuanbHelXx aucuuiuivH. lIpencrasinenHas k 3ammre HUP nomxna conepxartsb
OCHOBHBIE TEOPETHUYECKHE IIOJIOKECHHS, DKCIEPUMEHTAIbHBIE PpE3YJIbTaThl, IPAKTUYECKHUE
JOCTHKEHUSI, BBIBO/IBI TIO pab0Te M CIIUCOK IIUTHPOBAHHOW HAYYHO-TEXHUYECKOH JIUTEPATypHI,

BKJIO4Yasa HY6J'II/IK3HI/II/I B HAYYHBIX XYpHAJIaX I10 TCMAaTUKE pa60TbI.

4. O0beM yueOHOI MPAKTUKHU

o B 3auernrix | B akagem.
Bupl yueOHOM paboThI
eIUHHIIAX yacax
OO0mast Tpy10eMKOCTb JUCHHUIIJIMHBI 110 y4eOHOMY I1aHy | 3.0 108
CamocrostensHas padora (CP) 3,0 108
CaMocTosTenbHOE MONYYeHHEe U OCBOCHHE 3HAHUM, YMEHUU 30 108
Y HAaBBIKOB B COOTBETCTBHH C IPOTPAMMOMA ’
Bua uTOroBOro KOHTpPOJIs: 3a4eT ¢ OLeHKOM - 320
N B 3auernbix | B actpon.
Buner yueGHoiI paboTh
eIMHHIIAX yacax
OO6mas Tpy10eMKOCTh JUCHUILIMHBI 110 y4eOHOMY ILIaHy | 3.0 81
CamocrostensHas padora (CP) 3,0 81
CaMocTosTenbHOE MONYYeHHe U OCBOCHHE 3HAHUM, YMEHUU 30 81
Y HABBIKOB B COOTBETCTBHH C IPOTPAMMOA ’
Bua uTOroBOro KOHTPOJIsi: 3a4eT ¢ OLeHKOM - 320

AHHOTAIUA
padoyeii mporpaMMbl JUCHHUILIMHBI
«IIpousBoacTBeHHas npakTuka. [IpakTuka 1o nmojsy4eHuro npogeccCuoHAIbLHbIX
yMeHHii 1 onbITa mpodeccuonaibHoii nesitetbHocTH» (52.B.03 (I1))

1. Ileab NMPAaKTHKM — IPAKTHYECKOE HM3YyUYEHUE TEXHOJIOTMYECKUX CTaAWi IPOU3BOJCTBA
HEOPraHWYECKON BEIECTB, CTPYKTYpPhl MPEANPUATHS, METOAOB U OCOOEHHOCTEH YIIpaBJICHUS
NIPOM3BOJCTBEHHBIM  mporeccoM.  DopmupoBaHHe y  00ydYaromerocss CHocoOHOCTH
OCYHIECTBJIATh TEXHOJOTHYECKUH MPOLECC B COOTBETCTBUU C PETIIAMEHTOM.

2.B pesyabTare M3yyeHHsl JUCHUILUIMHBI 00y4YalolIMiicsi MO mporpamme 0OakajaBpuara

JOJIZKeH::

Obnadams cnenyronumu npodeccuonanbabiMu (I1K) komnerenusmu:

— CHOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIIATH TEXHOIOTHUYECKUH MPOLIECC B COOTBETCTBUU C
periaMeHTOM U UCMOJIb30BaTh TEXHUUYECKHE CpEACTBA JJIi H3MEPEHUs OCHOBHBIX
napamMeTpOB TEXHOJIOTMIECKOTO TPOIlecca, CBOMCTB chipbst U npoaykiuu (ITK-1);

— TOTOBHOCTBIO MPUMEHSTh aHAJIUTUYECKHE M YHMCICHHBIE METO/bl PELICHHUs MOCTaBIEHHBIX
3ajJa4, UCIOJIb30BATh COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUHU, TPOBOJIUTH 00PabOTKY
nHpOpMAIIMM €  WCIOJIb30BaHHUEM TPUKJIAIHBIX  MPOTPAMMHBIX  CPEICTB  c(hepbl
npoeCCUOHATBHON JesITeIbHOCTH, UCIOIb30BaTh CETEBbIE KOMIBIOTEPHBIE TEXHOJIOTUU U
0a3bl JaHHBIX B CBOEH MPO(eCcCHOHAILHOW O0JIACTH, MAaKeThl MPUKIATHBIX MPOTPAMM IS
pacdera TeXHOJOrHYeCKUX napameTpoB obopynoBanus (I1K-2);

— TOTOBHOCTBIO HCITOJIb30BaTh HOPMAaTHBHBIE JOKYMEHTHI 10 KayeCTBY, CTaHIAPTH3AIMH H
cepruUKalMM TPOAYKTOB W  H3JAEIHIM, DSIEMEHThl HSKOHOMHMYECKOTO aHaiu3a B
npaktudeckoi aestenpHocTH (I[TK-3);



CIIOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHHUYECKHWE peIIeHHs TMpu pa3padoTKe
TEXHOJIOTUYECKHUX MPOIECCOB, BBIOMPATh TEXHUUYECKUE CPEICTBA U TEXHOJOTHH C yYETOM
9KOJIOTHYECKHUX MociencTBuil ux npumenenus (I1K-4);

CIIOCOOHOCTBIO HMCHOJIB30BaTh IpaBWIa TEXHUKH OE€30MacCHOCTH, MPOU3BOJCTBEHHON
CaHUTApHUH, MOXKAPHOW OE30IMaCHOCTH M HOPMBI OXPaHbl TPyJa, U3MEPSTh U OLICHHUBATH
napaMeTpsl MPOU3BOACTBEHHOTO MUKPOKJIMMATA, YPOBHS 3aIbJICHHOCTH U 3ara30BaHHOCTH,
[Iyma, 1 BUOpanuu, ocsemeHHocTH padbounx mect (ITK-5);

CIIOCOOHOCTBIO HAaNaXWBaTh, HACTPAMBaTh W OCYIIECTBIATH TPOBEPKY OOOpPYIOBAHUS U
nporpammubix cpencts (I1K-6);

CIIOCOOHOCTBIO IMPOBEPSATH TEXHUYECKOE COCTOSIHHE, OPraHU30BBIBATH MPOPUIAKTHUECKUE
OCMOTpPBI M TEKYIIUH PEMOHT O00OpYAOBaHHSA, T'OTOBUTH OOOpYIOBaHHME K PEMOHTY U
npuHUMaTh o0opynoBanue u3 pemonta (I1K-7);

TOTOBHOCTBIO K OCBOCHHIO U 3KCIUTyaTallid BHOBbL BBOAMMOTro obopynosanus (I1K-8);
CIOCOOHOCTBIO aHAIM3UPOBATh TEXHUYECKYIO OKYMEHTAlMIO, MOAOUpaTh 000pyAOBaHUE,
TOTOBUTD 3asBKH Ha MPHOOpeTeHre 1 peMOHT obopynoBanus (ITK-9);

CIIOCOOHOCTBIO TIPOBOJUTH AHAIN3 CHIPbS, MaTePUAIOB W TOTOBOW MPOAYKIIHH,
OCYIIECTBIIATH OIIEHKY pe3ynbTaroB aHaimu3a (ITK-10);

TOTOBHOCTBIO TIPOBOJMTH CTAaHIAPTHBIC W CePTU(DHUKAIMOHHBIC HCIBITAHUS MAaTEPHAJIOB,
u3Jenuid 1 TexHonorndeckux mnpoueccos (ITK-17);

TFOTOBHOCTBIO HCMOJb30BaTh 3HAHWE CBOWCTB XUMHUYECKHX OJEMEHTOB, COCIWHEHUU U
MaTepUaIOB Ha UX OCHOBE JIJIsI peleHus 3a1a4 npodeccuonanphoi aesteaproctu (ITK-18);
TOTOBHOCTBIO HCIOJB30BaTh 3HAHHMS OCHOBHBIX (DH3UYECKMX TEOpPHHA IS PEIICHUs
BO3HUKAOIINX (PU3UICCKHX 3a7a4, CAMOCTOSATEIIFHOTO PpHOOpeTeHNs (PU3NIESCKUX 3HAHUM,
JUIS TIOHUMaHUS TPUHIUIOB pabOThl MPUOOPOB U YCTPOICTB, B TOM YHUCIIE BBIXOIAIINX 32
pe/esibl KOMIIETEHTHOCTH KOHKpeTHOoro Hampasienus ([TK-19);

TOTOBHOCTBIO M3y4YaTh HAYYHO-TEXHUYECKYIO MH(POPMAIINIO, OTEYECTBEHHBIN U 3apyOeKHbIN
ombIT 1o TeMatuke ucciaenoBanus (ITK-20);

3name:

TEXHOJIOTHYECKHE MPOIIECChl U OCHOBHOE TEXHOJOIMUeCKoe 000py/10BaHHE, UCIIOIb3yeMOe
MIPH TOJIYYEHUU COJIEH, KUCIIOT, IIeoueld, MUHEPATbHBIX YAOOpEeHUH U IPYruX MPOIyKTOB
HEOPraHWYECKON XUMUU;

OCHOBHBIE TMPUHIUIBI, METOAbI M (GOPMBI KOHTPOJS TEXHOJOTHYECKOro IMpolecca U
Ka4yeCcTBa NMPOAYKLINH;

OCHOBHBIC HOPMATHBHBIE JOKYMEHTHI 10 CTaHAApTH3allMd W OOOpYJOBaHUS U
cepTudUKAIH TPOTYKIUH;

MpaBujia TEXHUKH OE€30MacHOCTH W TPOM3BOJCTBEHHON CAaHUTAPUHU; OPTAHU3AIMOHHYIO
CTPYKTYPY NPEINPUSITHUS;

Ymemn:

HCIIOJIB30BaTh TCXHUYCCKHUEC CpeacTBa JUIA HU3MCPCHUA OCHOBHBIX nmapamMeTpoOB
TEXHOJOTHUYCCKOI'0 IMpouecca Npou3BOACTB HEOPIraHNMIYCCKUX BECIICCTB,

AHAIIM3UPOBATE TCXHUYCCKYIO AJOKYMCHTAILIUIO, PCAJIMN30BBIBATH HaA ITPAKTHKE TpC6OBaHI/I}I
HOpMaTHBHOﬁ JAOKYMCHTAIUU.

Braoems:

METOJaMU 1'[0,[[601)3. TCXHOJIOTHYCCKOT'O O60py,Z[OBaHI/I$I, METOJaMU YIIpaBJICHUA
TEXHOJOTHUYCCKUMU NIPOLECCaMHU TPOU3BOJICTBA,
METOAaMHU OCYIICCTBIICHHUA TCXHOJIOTHYECKOTO IMPOUECC B COOTBETCTBUU C PETTIAMCHTOM.

3. KpaTkoe conepkaHue JUCIUILINHBI

[Tpon3BoACTBEHHAS IPAKTHKA COCTOUT M3 JIBYX 3TAIOB:

O3HAKOMJIEHUE C TEXHOJIOTHEH MPOU3BOJICTBA HEOPTAHUUYECKUX BEIIECTB;

MPAaKTUYECKOE OCBOCHHE TEXHOJIOTMYECKMX TIPOIIECCOB W METOJOB HX KOHTPOJIS Ha
NPEINPUATHH B COOTBETCTBUH C MHAWBUIYAIBHBIM 33JJAHUEM.



1. DKCKYpCHOHHOE O3HAKOMJIEHHE C TEXHOJIOTUEH MPEeINpUATHS COOTBETCTBYIOIIETO MPOdUIIs
1 c6op He0OXOIMMOT0 MaTepualia AJisl MOATOTOBKU OTUETA MO MPAKTHKE.

OT4er 1o MpakTUKE BKIIFOYAET:

- HCTOPUYECKYIO CIIPaBKY O MPEANPHUITHH;

- HOMEHKJIaTypy BBIIIYCKaeMOM MPOAYKLUY;

- BUJIBI 1 HOPMBI pacxoia ChIpbEBbIX MAaTEPUAJIOB;

- OIIMCaHHE OCHOBHBIX TEXHOJOTMYECKUX IIPOLECCOB ITPOU3BOJICTBA;

- METOIbI ¥ (POPMBI KOHTPOJI TEXHOJIOTHUECKUX MPOIIECCOB;

- MEpPONPUATHS M0 YCTPAHEHUIO OTKJIOHEHWH (HAapYIICHWH) PEKUMHBIX HMapaMeTpoB pPaOOTHI
000py/IOBaHUS U TEXHOJOTUYECKUX MTPOLIECCOB.

2. IlpakTHueckoe OCBOEHHE TEXHOJIOIMUECKHUX IPOLECCOB OCYILECTBISIET B COOTBETCTBUU C
WHUBUAYAIBHBIM 33JJaHUEM I10 MPAKTUKE, KOTOPOE BKIIIOYALT:

- U3y4YEHHE aCCOPTUMEHTA BBIITYCKAEMOW MPOIYKIMH, UX BUI0B U MapoK;

- tpeboBanusa 'OCTa, TY u npyroit HOpMaTUBHOM TOKYMEHTAIlMM K KaueCTBY BBIITyCKaeMOM
TIPOJIyKIIHH;

- U3y4YCHHE ChIPbEBBIX MaTEPHAIIOB U METOI0B BXOJJHOTO KOHTPOJIS;

- U3y4Y€HUE IapaMeTpOB TEXHOJIOIMUYECKOIO IpOLecca, IPEeLyCMOTPEHHBIX B perjaMeHTe, U
METOJIOB €r0 KOHTPOJIS;

- OIIMCaHMe BHUJIAa ¥ TUIIa 000PYI0BaHUS AJIsl OCYIIECTBIEHUS TEXHOJIOIMYECKOT0 MPOIIecca;

- IeHCTBUS 0OCITY)KMBAIOIIETO IePCOHAa MPU Ype3BbIYaiHBIX CUTYAIUSX,

- MaTepuaibl 0 CTPYKTYpE MPEANPUSATHS, METOJIaM €ro yIpaBJiIeHUs, CUCTEME CObITAa FOTOBOM
MIPOTYKIIHH.

4. O0beM NPON3BOJACTBEHHON NMPAKTUKHA

B 3averHpix | B akanmem.

Buner yueOHONM padOTHI
ABL ¥4 p eIMHULAX yacax

O0mas Tpy10eMKOCTh JUCHHILIMHBI 110 y4eOHOMY ILIaHy | 3.0 108
CamocrositesbHas padora (CP) 3,0 108
[Tocemenne npennpusTu 1,0 36
PaboTa Ha npeanpuaTUN N0 UHAMBUAYAILHOMY 33JJaHUIO 1,5 o4
[loaroroBka u caya oT4eTa MO MPAKTUKE 0,5 18
Buja nTOoroBoro KOHTpOJIsi: 3a4€T € OLEHKOMH — 320

B 3auerHbix | B actpon.

Buael yueOHOM padbOThI
ARt ¥4 p eIMHUIIAX yacax

O0umas Tpy10eMKOCTh JUCHUILIMHBI 10 y4e0HOMY ILUIaHy | 3.0 81

CamocrositesbHas padora (CP) 3,0 81

[Tocemenue npennpusTuii 1,0 27

Pabota Ha mpeanpusTHN 0 HHANBUAYATLHOMY 3aIaHUIO 15 40,5

IToxroTroBka m caada OT4YETAa IO MPAKTHKE 0,5 13,5

Buja nTOroBoro KOHTpOJIsi: 3a4€T € OLEHKOM - 320
AHHOTAIUA

paboueii mporpaMMbl TUCHHUNIHHBI
«[Mpexqumiaomuas npaktuka» (52.B.04 (Ix)

1. HCJII) NPAKTHUKHN — 3aKpCIJICHUC TCOPECTUYCCKUX 3HAaHUM H MPAKTUYCCKHUX HAaBBIKOB,
MOJIYYCHHBIX B IHPOHECCEC O6y‘{CHI/I$I o nMmnporpamme 6aI<aJ1aBpHaTa; an06peTeHHe
IMPAKTUYCCKOr'o OITbITa pa6OTBI C UCTOYHHKaMH Hay‘IHO-TeXHI/ILIeCKOI\/'I HH(bOpMaI_[I/II/I, OIIbITa
IMOCTAHOBKHW M BBINIOJHCHUA HAYYHO-UCCIICAOBATCIBCKUX HW IMPOCKTHBIX 3a/da4d; OBJIAACHUC



METOAOJIOTHEH U MeToJaMH OOpabOTKU pe3yiabTaTOB HCCIEAOBaHMS, cOOp, MOATOTOBKA M
aHaJIN3 MaTEPHAJIOB IT0 TEMATHKE BBIITYCKHOW KBAIN(UKAIMOHHON pabOTHI.

2.B pe3yJbTaTe H3yuyeHHs JUCHMILIMHBI 00y4alONIUIicA 10 MporpaMmMe daKajaBpuara
JMOJIKEH:
Obnadams cnenyronumu npodeccuonanbabiMu (I1K) komneTenusaMu:

CIOCOOHOCTHIO ¥ TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJIOTHUECKUI MPOIECC B COOTBETCTBUU C
periaMeHTOM U HCIOJIb30BaTh TEXHUUYECKHUE CPEICTBA Ui HW3MEPEHUs OCHOBHBIX
HapaMeTpoB TEXHOJIOTHYECKOTO Mpoliecca, CBOMCTB chIpbs 1 npoaykimu (I[1K-1);
TOTOBHOCTBIO NPUMEHSTh aHAJUTUYECKHE M YHCICHHBIE METO/bl PEIICHHs MOCTaBICHHBIX
3aJa4, UCIOJIb30BATh COBPEMEHHbBIE HH(POPMALIMOHHBIE TEXHOJIOTHHU, TPOBOIUTH 00pabOTKY
uHboOpMallMM €  MCIOJIb30BAaHUEM IMPUKIAIHBIX [POrPAaMMHBIX CPEICTB  c(hepbl
poeCCUOHATILHON JesITeIbHOCTH, UCIOIB30BATh CETEBbIE KOMIBIOTEPHBIE TEXHOJIIOTUU U
0a3bl JaHHBIX B CBOEH NMpO(hecCHOHAILHOW 00JIaCTH, MaKeThl MPUKIATHBIX IPOrpaMM JUIs
pacdera TeXHOJOrHYECKUX napameTpoB obopynoBanus (I1K-2);

TOTOBHOCTBIO MCIIOJIb30BaTh HOPMATUBHBIE JOKYMEHTHI IO KauecTBY, CTaHIAPTU3ALUU U
cepTUQUKAIMU HPOAYKTOB M  H3JENUH, DSJIEMEHThl HSKOHOMHYECKOrO0 aHaiu3a B
npaktuyeckoi aestenpHoctH (I[TK-3);

CIIOCOOHOCTBIO NPUHHMMATh KOHKPETHbIE TEXHHWYECKHE pelleHUs Mpu pa3paboTke
TEXHOJIOTUYECKUX IPOLECCOB, BHIOMPATh TEXHUUECKUE CPEJCTBA U TEXHOJIOTHU C y4ETOM
IKOJIOrMYECKUX nocieacTBril ux npumeHenus (I1K-4);

CIIOCOOHOCTBIO HCHOJB30BATH IpaBHJa TEXHUKU O€30MaCHOCTH, MPOU3BOJCTBEHHOM
CaHWUTApUH, IMOKAPHOI 0E€30MacCHOCTM U HOPMBI OXpaHbl TpyJa, U3MEpATh U OLICHHUBATh
napamMeTpsl MPOU3BOJCTBEHHOTO MUKPOKIIMMATa, YPOBHS 3aIIbUIICHHOCTH U 3ara30BaHHOCTH,
ryma, ¥ BUOpaiuu, ocsereHHoctd padbounx mect (ITK-5);

CIOCOOHOCTBHIO HAJIAXKHMBATh, HACTPAMBATh M OCYIIECTBIIATH IMPOBEPKY OOOPYHOBaHHS H
nporpammubix cpencts (ITK-6);

CIIOCOOHOCTBIO MPOBEPATh TEXHHUUECKOE COCTOSIHWE, OPTaHU30BBIBATh MPO(UIaKTHUECKHUE
OCMOTPBl W TEKYIIMA PEMOHT OO0OpYIOBaHHS, TOTOBUTH OOOPYAOBaHHE K PEMOHTY H
npuHUMaTh obopynoBanue u3 pemonta (I1K-7);

TOTOBHOCTBIO K OCBOCHHIO U 3KCIUTyaTallid BHOBB BBOAMMOro obopynosanus (I1K-8);
CTIOCOOHOCTBIO aHAJIM3MPOBATH TEXHUYECKYIO JIOKYMEHTAIMIO, TIOJ0MUpaTh 000pyIOBaHUE,
TOTOBUTH 3asBKU Ha MPHOOpeTeHne 1 peMoHT obopynoBanus (ITK-9);

CMOCOOHOCTBIO MPOBOJAUTH AHAIN3 CBIPbS, MAaTEepUaIOB M TOTOBOM MPOAYKLUH,
OCYILIECTBIISAITh OLICHKY pe3ynbTraToB aHanu3a (I1K-10);

TOTOBHOCTBIO TIPOBOAMTH CTaHIAPTHBIE W CEPTU(UKAMOHHBIC HCIBITAaHUS MAaTEpUAIOB,
u3Jenui 1 TexHonorndeckux mpoieccos (ITK-17);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAaHME CBOMCTB XUMHMUYECKUX 3JEMEHTOB, COEJMHEHUH U
MaTepHaIoB Ha UX OCHOBE JUIS pelleHus 3a1a4 npodeccuonanbproi nesrensroctu (ITK-18);
TOTOBHOCTBIO FHCIIOJIb30BaTh 3HAHHWS OCHOBHBIX (DM3WYECKHX TEOPHHA [UIS PpEIICHUS
BO3HUKAIOMINX (PU3NYECKUX 33]a4, CAMOCTOATENIBHOTO MPUOOpeTeHus (pru3nyecknx 3HaHUH,
IUTsE TOHUMaHWMsI IPUHIIMTIOB paboThl PUOOPOB M YCTPOWCTB, B TOM YMCIIC BBIXOASIINX 32
npeesbl KOMIIETEHTHOCTH KOHKpeTHOoro HanpasieHus (I1K-19);

TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHUYIECKYIO HHPOPMAIINIO, OTEYECTBEHHBIN U 3apyOeKHBIN
ombIT 10 TemMatuke uccienoBanus (ITK-20).

3name:

OCHOBBI OpPraHM3alMi U METOIOJIOTHIO HaY4YHBIX HCCIIEIOBAHNN;
COBPEMEHHBIE HAYYHbIE KOHIIEIIUN TEXHOJIOTUN HEOPTaHUYECKNUX BELIECTB;
CTPYKTYPY U METObI YIIPABJIECHUS COBPEMEHHBIM IPOU3BOJICTBOM.

Ymems:

paboTaTh C TEKCTAMU HAYYHBIX CTATEH OTEUECTBEHHBIX M 3apyOEKHBIX HAYYHBIX )KYPHAJIOB,
MOJIb30BaTbCs  HAyYHO-CIPABOYHBIM  amlmapaTtoM, OQOpPMIISATh pe3yabTaThl Hay4HBIX
HCCIICIOBAHUIM;



— UCIOJIb30BAaTh MOJTYYEHHBIC TEOPETHUECKUE 3HAHUS JJISl TIOCTAHOBKH 33/1a4 MCCIIEJOBAHUSI.

Bnaoemw:

— HaBBIKAMH CaMOCTOSTEIBHOH HAy4YHO-HCCIENOBATEIbCKONW JIEATENBHOCTH, pPAa0OTHI C
MCTOYHHMKAMU Hay49HOU nH(popManuu, pedeprupoBaHUs HAYYHBIX IMyOIMKAIINiA;

3. Kparkoe coaep:kaHue JUCHUIINHBI

Tematuka npeaIUIIIOMHON NMPAKTUKU CTYICHTOB OakajaBpuara ONpeAeseTcss TEMaTHKON HX
BBIITYCKHBIX KBAJM(HUKAIIMOHHBIX PadOT U MOXKET MPOBOAMUTHCS B HAYYHO-HCCIIEIOBATEIHCKOM
WIN TPOEKTHOM (opmare (MpU BBHIMNOJHEHUH HAyYHO-HCCIEI0BATEIbCKOM WM pPacyeTHO-
MIPOEKTHOM pabOTHl COOTBETCTBEHHO).

Hayuno-uccienoBatenbckass ~— MpakTUKa — OPOXOAMT B HAy4yHbIX  J1abopaTopusix,
TEXHOJIOTUYECKUX TOJpa3eNeHHsIX, HHPOPMALMOHHBIX LEHTPaX HAyYHO-HCCIEI0BATEIbCKON
OopraHu3anyy Wi B y1aboparopusx Beimyckarormied kadenpsl PXTY um. JI. M. Menpaeneena.
CTyneHTbl 3HAKOMSATCS ¢ TeKylle padoToil 1abopaTopuu, OCBaUBAIOT METOJIbI UCCIIETOBAHUS
ANEKTPOXUMUYECKUX TMpoueccoB Mo Ttematuke BKP, mnpoBomsT oraensHble ¢(usmko-
XUMHYECKHE U TEXHOJOTMYECKHE MCIbITaHUs, NPUOOPETAIOT HABBIKM IIOMCKAa HAy4HO-
TeXHUYECKON nH(popManuu U paboThl ¢ 0a3aMu JTaHHBIX, y4aCTBYIOT B 00paboOTKe pe3yIbTaToB
HCCIIEIOBaHMS U MOATOTOBKH UX K IyOJIMKAIUH.

[IpenmumnuomMHasi MpakTHKa CTYIEHTOB, BBIMOJHSIOMIUX PACYETHO-IPOCKTHYIO BBITYCKHYIO
KBaJTM(PUKAIIMOHHYIO pabOTy, MPOXOIUT B MPOM3BOJCTBEHHBIX I€XaX M TEXHHYECKHX OTAeax
MPOMBIIIIEHHOTO Tpeanpustus. CTyaeHTbl 3HAKOMATCS CO CTPYKTYPOW NpPEaInpHsITHS,
HOPMAaTUBHO-TEXHOJOTUYECKON JIOKYMEHTAllUEH, perjaMeHTaMu IPOM3BOJCTBA, H3Y4YaroT
CUCTEeMY MEHEIKMEHTa U KauecTBa npoaykuuu. OCHOBHOE BHUMAaHHE YAENsAETCS
MIPaKTUYECKUM BOIpocaM (YHKUHMOHUPOBAHUS TEXHOJIOTMYECKUX JIMHUM MPOM3BOACTBA
MPOJYKIIMH, MPoOJIeMaM TUArHOCTHKU Opaka TOTOBOM MPOIYKIIMH M MEPOMPHUSATUSM IO €ro
YCTpPaHEHUIO, BOIIPOCaM WHTEHCU(UKAITUHN PabOThI TEXHOJIOTUIECKUX JTMHUH.

Bo Bpemsi mpoxokIeHus MPEeAIuIUIOMHOM MPaKTUKH CTYICHTHl COOHMpAlOT MaTepHallbl MO
TEMaTUKE BBITYCKHOW KBAJIM(PUKAIIMOHHON padOThl, aHAIU3UPYIOT UX, HAMEYAIOT OCHOBHBIE
HanpaBJIeHUs U 3a]1aui pabOThl, BBIPAaOATHIBAIOT METOIOJIOTHIO PEIICHUs 3TUX 3a/1au.

4. O0beM npeIUNIOMHON MPAKTHKHU

o B 3auernbix | B akagem.
Bunel yue6HoI paboThI

eIMHUIIAX qacax
OO01masi Tpy/10eMKOCTh NPAKTHKH MO y4eOHOMY muiany | 9 324
CamocrostenbHas pabota (CP) 9 324
Buja KoHTpOJIS: 324eT ¢ OLeHKOM - 3a0

o B 3auernsix | B actpon
Bunsl yueOHol paboThl

eINHUIIaX qacax
OO0mas Tpy10eMKOCTh MPAKTUKH 10 Y4eOHOMY miaany | 9 243
CamocrositensHas pabora (CP) 9 243
Buja KoHTpOJISI: 324eT ¢ OLeHKOM - 3a0

AHHOTAIUA
pado4eii MPOrpaMmmbl
rocyaapcTBeHHoii nToropoii arrecranun (b3.5.01)

1. Heap rocyaapcTBeHHOl HTOroBOii aTTecTalMM — OOBEKTHBHAsl OILIEHKa YpPOBHS
Cc(OPMHUPOBAHHOCTH OOLIEKYJIbTYPHBIX, OOLIENPOPECCHOHANBHBIX U MPO(HEeCCHOHAIBHBIX
KOMIIETEHIIM  BBIIYCKHUKA  YHUBEPCUTETAa, €ro  TOTOBHOCTM K  BBINOJHEHHUIO

npodeccHoHaNBHBIX 33/a4.



3agaum  rocyJapcTBeHHOH WTOrOBOHM aTTeCTAMM — YCTAHOBJIEHUE COOTBETCTBHUS
colepKaHus, YPOBHS M KadecTBa IOATOTOBKM BhIMycKHHMKA Tpeboanusim DPI'OC BO;
MOTHBAIUS BBIITYCKHHKOB Ha JaJbHEHIIIEE MOBBIIICHUE YPOBHS KOMIIETEHTHOCTH B H30paHHOM
cdepe nmpodeccuoHabHON 1eATEIbHOCTH HAa OCHOBE YIIyOJIeHHs M PACLIMPEHUS MOTy4EHHBIX
3HaHUH W HaBBIKOB IyTeM NPOJOJDKCHUS II03HABATENbHON JeATEIbHOCTH B  cdepe
IIPAKTUYECKOI0 IPUMEHEHUS 3HAaHUH U KOMITeTEeHLIUH.

2. BbInycKHUK, OCBOMBLIMI Mporpammy OakanaBpHuara, JOJDKEH O0JIafaTh CJeIyIOIUMH
OO0IIEKYJIbTYPHBIMU KOMIIETEHLIUAMMU:

— CIOCOOHOCTBIO ~ HCHOJB30BATh  OCHOBBI  (MIOCOPCKMX  3HAHWUH s
bopmupoBanus MUpOBO33peHuecKoit mosuimu (OK-1);

— CIOCOOHOCTBIO ~ AHAIM3MPOBATh  OCHOBHBIE OJTalmbl M 3aKOHOMEPHOCTHU
MCTOPUYECKOTO pa3BUTHs 00IIecTBa i POPMUpPOBaHUS rpaxaanckoi nozuimn (OK-2);

- CIOCOOHOCTBIO MCIIOJIB30BaTh OCHOBBI SKOHOMHYECKHUX 3HAHUH B PA3IMYHBIX
chepax xuzHenesteasHocT (OK-3);

- CIOCOOHOCTBIO MCIIOJIb30BaTh OCHOBBI NMPABOBBIX 3HAHUN B Pa3UYHBIX cdepax
nesrenpaocTr (OK-4);

- CIOCOOHOCThIO K KOMMYHHUKAIIMM B YCTHOM M MMCbMEHHOU (pOpMax Ha pyCCKOM
U MHOCTPAaHHOM f3bIKAaX Ui pEIHIeHUs 3aJa4 MEXIMYHOCTHOTO M  MEXKYJIbTYPHOTO
B3aumoeicteus (OK-5);

- CIOCOOHOCTBIO ~ paboTaTh B  KOJJIGKTMBE, TOJEPAaHTHO  BOCHPHUHUMATH
COILIMAIIbHBIC, STHUYECKHE, KOH(ECCHOHAIBHBIC U KyIbTypHbIe pasnuuus (OK-6);

- CIIOCOOHOCTBIO K CaMOOpraHu3alu U camoodpazobanuto (OK-7);

- CIOCOOHOCTBIO UCHOJIb30BATh METOABI U MHCTPYMEHTHI (PU3UYECKON KYJIbTYphI
a7t obecrieyeH sl MOMHOLCHHO# COIManbHOM U npodeccuonansHoit aestenpHoctr (OK-8);

- CIOCOOHOCTBIO HCIIOJIb30BaTh IMPHEMbI OKa3aHUS IEPBOW IIOMOIIU, METOJBI
3aIlUTHI B YCIOBUSX 4pe3Bbluaiinbix cutyarmii (OK-9).

BbimyckHUK, OCBOMBIIMM mporpammy OakanaBpuaTa, JJOJDKEH 00JanaTh CIeIyIOIUMU
oOmenpodecCHOHAIbHBIMUA KOMIIETCHITUSIMU

- CIOCOOHOCTBIO M TOTOBHOCTBIO  HCHOJb30BaTh  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIHIUIMH B IpodeccronansHoil aestensHoctu (OITK-1);

- TOTOBHOCTBIO HCIOJIb30BaTh 3HAHMUS O COBPEMEHHOH (U3MuUecKol KapTuHE
MHpa, NPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHUH BEIECTBA JJIi TOHUMaHUS
OKpY’Karoliero Mupa u sipnenuii npupoast (OITK-2);

- TFOTOBHOCTBIO HCIIOJIb30BATh 3HAHHWA O CTPOEGHHUU BEIIECTBA, MPHUPOJIE
XUMHUYECKOHN CBSI3U B Pa3IMUHBIX KJaccax XMMUYECKUX COEIMHEHUH JJIs TOHMMaHUS CBOMCTB
MaTEpHUaJIOB M MEXAHW3MAa XHMHUYECKUX IPOLECCOB, MPOTEKAOIIUX B OKPYKAIOLIEM MHUDPE
(OIIK-3);

- BJaJICHUEM MOHHMMAaHMs CYIIHOCTH M 3HAa4eHUs HMH(OpPMaluu B pa3BUTHU
COBPEMEHHOT0 MH(OPMAIIMOHHOTO 00IIECTBA, OCO3HAHUS ONMACHOCTH M YIPO3bl, BO3HUKAIOIIUX
B AOTOM IIpOIECCE, CIHOCOOHOCTHIO COONIOAATh OCHOBHBIE TpeOoBaHUS HH(POPMALIMOHHON
0€30MacHOCTH, B TOM YHMCIIE 3alUTHI TocyaapcTBeHHOM TaiHbl (OI1K-4);

- BJIQJICHUEM OCHOBHBIMH METOJaMH, CIOCO0aMH U CpEeACTBAaMM MOJIyYEHUs,
XpaHeHus1, nepepadoTKu MH(OpPMAIMM, HAaBBIKAMU pabOTHI C KOMIBIOTEPOM KaK CpPEeACTBOM
ynpasnenus uapopmanueii (OITK-5);

- BJIaJICHUEM OCHOBHBIMM METOJAMM 3aIlMUTHl IPOU3BOJCTBEHHOIO MEPCOHANA U
HaceJIeHUs OT BO3MOXKHBIX MTOCIIECTBUI aBapuii, katacTpod, cruxuitapix 6exctauii (OITK-6).
BrinmyckHHK, OCBOMBIINI MporpamMmy OakanaBpuara, J0JDKEH o0janaTh npodeccruoHalIbHBIMU
KOMIIETEHIIMSIMH, COOTBETCTBYIOLIMMHU BUAAM MPOPECCHOHATBHOM JESTETbHOCTH, HA KOTOpBIE
OpUEHTHpPOBaHa Mporpamma 6akaiaBpuara:

- CMOCOOHOCTBIO U T'OTOBHOCTBIO OCYHIECTBISTh TEXHOJOTMUYECKHI TMpolecc B
COOTBETCTBHUM C pPETJAaMEHTOM M UCIOJIb30BaTh TEXHUYECKHE CPEACTBA [UIsl HU3MEpPEHUs
OCHOBHBIX ITAPaMETPOB TEXHOJIIOTHYECKOTO MPOIecca, CBOMCTB ChIpbs U nmpoaykuuu (ITK-1);



- TOTOBHOCTBIO TNPUMEHSATh AHAIUTHYECKUE W YHCICHHBIE METOJbl PELICHHS
MOCTABJICHHBIX  3aJa4, HCIOJIb30BaTh COBPEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJIOTHH,
MPOBOJIUTH 00pabOTKy MH(POPMALIUK C MCIIOIB30BAaHUEM MPUKIIAIHBIX MPOTPAMMHBIX CPEJCTB
chepbl  TpodeCCHOHATBHOM  NIeATENbHOCTH, HCIIOJIb30BaTh CETEBbIE  KOMIIbIOTEPHBIE
TEXHOJIOTUM M 0a3bl JaHHBIX B CBOEH MpO(ecCHOHAIBHOW 00JacTH, MaKeThl MPUKIATHBIX
pOrpamMM JJIsl pacyeTa TeXHOJIOTHUECKHX mapameTpoB obopymoBanus (ITK-2);

- TOTOBHOCTBIO ~ HCIIONIb30BaTh HOPMATHBHBIE JIOKYMEHTHI TI0 KadecTBY,
CTaHJApTH3AIMU U CEPTH(PUKALNN TPOILYKTOB U U3EIHIA, YIEMEHTHl SKOHOMHUYECKOTO aHAIIN32
B npakTHyeckoi aestensHoct (IK-3);

- CIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHHUECKHE PEeIICHHsI IPH pa3padoTKe
TEXHOJIOTUYECKUX TPOLIECCOB, BHIOMPATh TEXHUYECKHE CPEICTBA M TEXHOJOTHUH C Y4YETOM
9KOJIOTHYECKUX MmocieacTBuil ux npumenenus (ITK-4);

- CIOCOOHOCTBIO UCTIOJIb30BATh npaBuia TEXHUKU 0e3omacHoOCTH,
MIPOU3BOICTBEHHOHN CAHUTApHUH, MTOKAPHOM O€30MaCHOCTH U HOPMBI OXPaHBI TPy, U3MEPATH U
OLICHUBATh TMapaMeTpbl MPOU3BOJICTBEHHOTO MHUKPOKIMMATa, YpPOBHS 3albUICHHOCTH H
3ara3oBaHHOCTH, IIyMa, U BUOpaIuu, ocBeneHHocTH pabounx mect (ITK-5);

— CIIOCOOHOCTBIO ~ HANAXXUBaTh, HACTpauBaThb M  OCYIIECTBIATH MPOBEPKY
obopymoBanus u mporpamMHusix cpeacts (ITK-6);

- CIOCOOHOCTBIO ~ TPOBEPATh  TEXHUYECKOE  COCTOSHHE, OpraHM30BbIBATH
npoGUIAKTHIECKHE OCMOTPBI M TEKYIIUH PEMOHT 00OpYIOBaHHSA, TOTOBUTH 00OpYIOBaHUE K
PEMOHTY M MPUHUMATEL 000pyaoBaHue u3 pemonra (ITK-7);

- TOTOBHOCTBIO K OCBOCHHIO M SKCIUTyaTalldd BHOBb BBOJWMOTO 00OpYyIOBAaHUS
(IIK-8);

- CIOCOOHOCTBIO  AHAJU3UPOBATh TEXHHUYECKYIO TOKYMEHTALMIO, MOJ0HpaTh
000pyI0BaHUE, TOTOBHUTH 3asBKU Ha MpHOOpeTeHne 1 peMoHT obopynoBanus (I1K-9);

— CHOCOOHOCTBIO MPOBOJIUTH AHAIM3 CBHIPS, MATEPUATIOB U TOTOBOW MPOAYKIIUH,
OCYILIECTBIISATh OLICHKY pe3ynbraToB aHanu3a ([1K-10);

- CIOCOOHOCTBIO BBISIBIISITh M YCTPAHATH OTKIOHEHUS OT PEXKHMOB PAaOOTHI
TEXHOJIOTHYIECKOTO 000PyI0BaHMs U TTapaMeTPOB TexHooruueckoro mnporecca (ITK-11);

- CMOCOOHOCTBIO IUIAHUPOBaThb M IPOBOAUTH (U3NYECKHE U XHMHUYECKHE
HKCHEPUMEHTBI, MPOBOJUTh OOpabOTKY HUX pe3yabTaToOB M OLEHMBATh MOIPEHIHOCTH,
BBIJIBUTATh THUIIOTE3bl W YCTAHABIMBATH TPAHUIBI HMX TPUMEHEHHs, HPUMEHSITb METOJbI
MaTeMaTHYeCKOr0 aHajdu3a W MOJEIMPOBAHUS, TEOPETUYECKOT0 M HKCHEPUMEHTAIBHOTO
uccnenosanus (I1K-16);

- TOTOBHOCTBIO TPOBOJUTH CTAaHAAPTHBIE U CEPTU(UKAUOHHBIE HCIBITAHUS
MaTepHaioB, U3/IENUii U TexHomorndeckux mpoueccos (ITIK-17);

- TOTOBHOCTBIO  HCIOJIb30BAaTh 3HAHHE CBOMCTB XHMHUYECKHX DJIEMEHTOB,
COCMHEHUI ¥ MaTepHajoB Ha WX OCHOBE Ui peImeHHus 3aaad MpodecCHOHATBHOM
nestensHocTH (TTK-18);

- TOTOBHOCTBIO HCIOJb30BaTh 3HAaHUS OCHOBHBIX (DM3WYECKUX TEOPHH IS
peleHus] BO3HUKAIOUIMX (PU3HMUECKUX 3aJ]1a4, CAMOCTOSTEILHOIO MpuoOpeTeHus (pu3nyeckux
3HAaHWH, NJIs TIOHMMaHHWS TPUHIMIIOB pabOThl TPUOOPOB M YCTPOWCTB, B TOM YHCIE
BBIXOJISIIHX 32 MPEAeIbl KOMIIETEHTHOCTH KOHKpeTHOro Hanpasienus (I[1K-19);

- TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHHUYECKYIO MH(POPMAIUIO, OTCUECTBEHHBIA H
3apyOeKHBIN ONBIT 10 Tematrke uccienopanus (I1K-20).
3aBepiaronM dTanoM oOydeHus 1o HampaBieHuto mnoarotoBku 18.03.01 Xwumwuueckas
TEXHOJNIOTUS, TpoQmI0 «TeXHONOTHS HEOPraHWYECKHX BEIIECTB» SIBIISICTCS  3alluTa
BBIIMTYCKHON KBaTM(PHUKAIMOHHOM paboThl OakanaBpa.

B pesynmprare mMpOXOXIEHUS TOCYAAPCTBEHHON WTOTOBOW aTTeCTallH  (BBITIOJTHEHUS
BBIITYCKHON KBaTM(PUKAIIMOHHOMN pabOThI) CTYACHT J0JIKEH:
3Hamo:



— TOPSIIOK OpraHU3aly, IVTAHUPOBAHMS U IPOBEIEHUS HAYYHO-UCCIIEI0BATENbCKUX
paloT ¢ MCII0JIb30BAaHUEM IOCIETHUX HAYYHO-TEXHUYECKHUX JOCTUKEHUN B JTaHHOU
o0Jacty;

— (hU3HKO-XMMHUYECKHE OCHOBBI CHHTE3a HEOPIaHNYECKUX MAaTEpUaoB, IPUMEHATh
9TH 3HaHUS HA [IPAKTHUKE;

— OCHOBHbIE TPEOOBAaHMUSI K NIPEACTABIECHUIO PE3YIbTATOB IIPOBEIEHHOTO
HCCIIEIOBaHMs B BUJI€ HAYYHOT'O OTYETA, CTaThU WIIM JOKJIA/A;

Ymems:

— CaMOCTOSITEIbHO BBISBIISITh IEPCIEKTUBHBIE HAIIPABJICHUS HAYYHBIX UCCIIEIOBAHNM,
00OCHOBBIBATh aKTYaJIbHOCTh, TEOPETUUYECKYIO U MPAKTHYECKYIO 3HAYMMOCTb
po0JIEMBI, IPOBOAUTH 3KCIIEPUMEHTANIbHBIE UCCIIEI0BAHNS, aHAIU3UPOBATh U
UHTEPIPETUPOBATH MOIYUEHHBIE PE3YIIbTATHI;

— OCYILECTBJIATh IIOUCK, 00pabOTKy U aHaJIU3 HAyYHO-TEXHUYECKOM HH(pOopMaluy 110
TeM€ BBINOJIHAEMON paboThl, B TOM YUCIIE C IPUMEHEHUEM COBPEMEHHBIX
TEXHOJIOTHIL;

— paboTaTh Ha COBPEMEHHBIX MPHUOOPaX, OPraHU30BLIBATH IPOBEACHUE KCIIEPUMEHTOB
U MCTIBITaHU, IPOBOIUTH UX 00pabOTKY M aHAJIM3UPOBATh PE3yJIbTaThI;

BJIA/JIETh:

— METOJOJIOTMEN U METOIMKOM IPOBEACHUS HAyUHBIX UCCIICJOBAHM; HaBBIKAMU
CaMOCTOSITeIIbHOM HAYIHOH M MCCIIEI0BATEIBCKOM PabOTHI;

— HaBBbIKaAMHU pabOThI B KOJUIEKTHUBE, INIAHUPOBATh U OPraHU30BbIBATh KOJIJIEKTUBHbIE
Hay4yHbIE UCCIIEI0OBaHM; OBJIAZEBaTh COBPEMEHHBIMU METOJAMH UCCIIEA0BAaHUS U
aHaJIn3a MOCTaBJIEHHBIX IPO0OJIEM;

— CcHocoOHOCTBIO PelIaTh NOCTaBICHHbBIE 33/1a4H, UCTIONb3Yysl YMEHUS U HAaBBIKU B
OpraHu3alK HayYHO-HCCIIEeI0BATENbCKUX U TEXHOJIOTHYECKUX padoT.

3. KpaTkoe coaep:kaHue rocyiapcTBeHHON HTOrOBOM aTTeCTaAllUM

l'ocynapcTBeHHass WTOroBas arrecTanus oOydarommxcs B (GopMe 3allUThl BBITYCKHON

KBJIN(UKAIIMOHHON padOThl MPOBOJUTCS TOCYJAPCTBEHHOM SK3aMEHAllMOHHOW KOMHUCCHEH

(I'SK).

3amuTa BBIMYCKHON KBaTU(UKAMOHHOW paboThl sBIsETCS 00sA3aTeNbHOM Mpoleaypoit

UTOTOBOM  TOCYJIapCTBEHHOM aTTeCTAllMM CTYIEHTOB BBICIIMX Yy4YEOHBIX 3aBEJCHUH,

3aBepuIalOIMX OOyueHUE IO HaNpaBJIEHUIO MOJArOTOBKM OakanaBpuata. OHa HPOBOAMTCS

nyOoJIMYHO Ha OTKpPBITOM 3acenanuu ['OK cornacHo yTBep:kJIeHHOMY JeKaHaToM rpaduky, Ha

KOTOPOM MOT'YT MPUCYTCTBOBATh BCE JKEJAIOIIHE.

Martepuassl, IpeACTaBIIEMBIE K 3aIIUTE:

BBINYCKHAsI KBAIU(UKAMOHHAs paboTa (OsICHUTEIbHAs 3aIICKa);

3ajanue Ha BeinojaHeHue BKP;

o13bIB pykoBogutens BKP;

peuensus Ha BKP;

npe3eHTanus (pa3gaTovyHbIi MaTepual), MOANNCAHHAS PYKOBOAUTEIIEM;

JOKJIAJ.

B 3agaun ['DK BXomsAT BBISIBIEHHWE MOATOTOBICHHOCTH CTYyJIeHTa K MpodecCHoHaTbHON

NESTEeNbHOCTH W TPHUHATHUE PpEIIeHUS O BO3MOXKHOCTU TIPUCBOCHHUS €My KBaJTU(HUKAIIH

«OakamaBpy.

Pemenne o mpHCYXICHUH BBIMYCKHUKY KBalu(UKAMM «0OakajgaBp» NpPUHUMAETCs Ha

3aceganuu I'OK npocThiM OOMBIIMHCTBOM MPHU OTKPHITOM I'OJIOCOBAaHUU YJIEHOB KOMUCCUU Ha

OCHOBAaHUM DE3YJIbTAaTOB MTOTOBBIX MWCIBITAHUWA. Pe3ynbTaThl oNpeaenstoTcs OLEHKaMU

COTJIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIHHOY, KHEYIOBIETBOPUTEIHHOM.

OOyuaromuiics UMeeT MpaBo M0/1aTh B ANEIUIIIMOHHYI0 KOMHCCHUIO alleJUISIIMIO O HapyILICHHUH,

10 €r0 MHEHUIO, YCTAaHOBJIEHHOH MPOLIETyphl 3aIIUThI

4. O0beM rocy1apcTBeHHOM HTOrOBOM ATTECTALUMM



['ocynapcTBeHHast HTOrOBasi aTTECTAIMsI POXOJUT B 8 cemMecTpe Ha Oa3e 3HaHUH, OTYYEHHBIX
CTyICHTAMH NpH H3y4YeHUM aucuuiuinH HampasieHuss 18.03.01 Xumudeckas TEXHOJIOTHSA
npo¢uitb «TeXHOIOTUS HEOPraHNYECKUX BEILIECTBY.

KonTponp 3HaHuil oOyyaromuxcsi, MOJTY4eHHbIX NPU OCBOCHHWU OCHOBHOM 00pa3oBaTeibHOM
MPOrpaMMBbl, OCYIIECTBIISIETCS B ()OpME 3aIlUThl BHITYCKHON KBaTH(PHUKAIMOHHON paboTH U
MIPUCBOCHUA KBaJIM(pUKauu «0aKaiaBpy.

Bunbt yueOHOM pabOThI Beero
B 3au. en. B akan. yacax

O0mast Tpy10eMKOCTh TUCUUILJIMHBI 10 Y4eOHOMY 6 216
TJIAHY
CamocrositesibHas padora (CP): 6 216
Brmonnenue, nanucanue u opopmierne BKP 5 216
Bua kourpous: 3ammura BKP +

Bcero
Bunsr yue6HOM paboThI B 3aq. e, B actpon.

yacax

O0mas Tpy10eMKOCTh JUCHUILIMHBI 10 Y4eOHOMY 6 162
TJIAHY
CamocrositesbHasi padora (CP): 6 162
Boinonnenue, Hanucanue u opopmienne BKP 5 162
Bua konurpous: 3ammura BKP +

4.8 ®akyabTATHBBI
AHHOTAIIUA
padoyeii mporpaMMbl JUCHHUILIMHBI
«IlepeBoa HayYHO-TexHMYecKO# auTeparypsi» (OT/1.B.01)

1. eap AUCHMNJIMHBI - TPUOOpPETEHUE 00yJaIOIIMMHUCS 00IIeH, KOMMYHUKAaTUBHON U
npodeccuoHaNTbHOM KOMITETEHIINH, YpOBEHb KOTOPBIX HA OT/EIBHBIX 3Tanax s3bIKOBOI
HOJrOTOBKH MO3BOJISIET BHIMOJIHAThH pa3IMyHbIe BUJIBI TPOHECCHOHATBLHO
OPUEHTHPOBAHHOTO TIEPEBO/Ia B TPOU3BOICTBEHHON M HAYYHOH JIESATEbHOCTH.

2. B pe3yabTare n3y4eHusi JMCHUILIMHBI CTY/ICHT J0JIKEeH:
Obnaoams crnenyromumu oowekyromyprvimu (OK) koMneTeHIusIMHu:

- CHOCOOHOCTHIO K KOMMYHHUKAIIMHM B YCTHOW M MUCHbMEHHON (hopMax Ha pyCCKOM
W  MHOCTPAHHOM  f3bIKax JUI PEIIEHHUS 3aJa4  MEXKIMYHOCTHOTO U
MEXKKYJIbTypHOTO B3aumoeictaus (OK-5);

- TOTOBHOCTBIO H3y4yaThb HAyYHO-TEXHHUYECKYI0 HMH(OpMAIUIO, OTEYECTBEHHBIH U
3apyOeKHBIN ONBIT M0 Tematrke uccienopanus (I1K-20).
3uamo:

- OCHOBHBIE CITOCOOBI JOCTH)KEHUS SKBHBAJICHTHOCTH B TIEPEBO/IC;

- OCHOBHBIE ITPHEMBI NIEPEBO/IA;

- SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKITUH SI3bIKA KaK CHCTEMBI;

- JIOCTaTOYHO€ Uil BBIIOJHEHUS IMEpeBOja KOJIMYECTBO JIEKCHMUYECKHX  €MHHII,
(bpa3eosorn3MoB, B TOM YHCIE COIUAIBHBIX TEPMHUHOB W JIMHTBOCTPAHOBEIYECKHX
peanuil.

Ymemu:

- TPUMEHSITHh OCHOBHBIE IPHEMBI IIEPEBOAA;

- OCYIIECTBISTh IHCHMEHHBI TEpPeBOJ] C  COONIONIEHUEM HOPM  JIGKCHYECKOH
HKBUBAJIEHTHOCTH, co0JIr0IcHEM rpaMMaTHYecKHX, CHUHTaKCHYECKUX u
CTHIIMCTUYECKUX HOPM;

- 0o(opMIIATH TEKCT MEPEBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEIaKTOPE;



- OCYWIECTBIATH TEPEBOJ C COOJIOACHHEM HOPM JICKCMYECKOW SKBHBAJCHTHOCTH,
COOJIFOJICHUEM TI'PaMMaTHUYECKUX, CHHTAKCHUYECKMX U CTHJIMCTHYECKUX HOPM TEKCTa
[IepeBo/Jia U TEMIIOPAIbHBIX XapAKTEPUCTUK UCXOAHOIO TEKCTA.

Braoemy:

- METOJMKOH TPEeANepeBOAYECKOr0 aHAM3a TEKCTa, CHOCOOCTBYIOUIEH TOYHOMY
BOCIIPHUATHIO HCXOIHOTO BBICKa3bIBAaHUS;

- METOJMKOH MOJTrOTOBKHM K BBHIMOJHEHHUIO IMEPEeBOJAA, BKIIIOYAas MOUCK MH(OpMAIUH B
CIPaBOYHOH, CIIELUAIbHON JINTEPAType U KOMIIBIOTEPHBIX CETSX;

- OCHOBaMH CHUCTEMBI COKPALLICHHON NIEPEBOAUECKOM 3allMCH IPU BBIIOJIHEHUH [1EPEBOJIA;

- OCHOBHOH MHOSI3BIYHOH TEPMUHOJIOTHEN CHEIUATbHOCTH;

- OCHOBaMH pedepHupOBaHUS M AHHOTUPOBAHMS JTUTEPATYPHI IO CHEIUATBHOCTH.

3. Kpatkoe cofep:kanue AMCHUILINHBI:

Brenenue. Ilpeamer u ponb mepeBojia B COBPEMEHHOM o0OIecTBe. PaznuyHbie BUABI
nepeBoia. 3aauu U MECTO Kypca B IIOATOTOBKE OakajgaBpa TEXHUKU U TEXHOJIOTHH.

Monyas 1.

1.1. CpaBHeHue moOpsiika CIOB B aHIVIMHCKOM M PycCKOM MpenioxeHusx. IlepeBon
MPOCTOTO ITOBECTBOBATEIBHOTO MPEUIOKEHUSI HACTOSIIECTO, OYAYyIIero ¥ IpPOIIEAIIETO
BpPEMEHHU.

OcoOeHHOCTH TIEpeBOAAa BONPOCUTENBHBIX U OTPULIATENbHBIX MPEJIOKEHUN B
pa3IUYHbIX BpEeMEHaXx.

1.2 IlepeBox npennoxennii Bo BpemeHax Indefinite, Continuous. UreHne u nepeBoj 1mo
teme "Xumus".

Monyas 2.

2.1. TlepeBon npemioxeHuii Bo Bpemenax rpymi Perfect, Perfect

Continuous  (yTBepauTEIbHBIC, BOMPOCUTEIBHBIE W  OTPULIATCIbHBIC  (OPMBI).
OcobenHoctu ynotpeOieHus: BCIOMOTraTeIbHbIX I1aroJioB.

2.2 IlepeBon crpanmarenbHOro 3ajiora. TpyaHble cilydad IMEpeBOJa CTPaAaTeIbHOro
3ajIora.

Urenne u mnepeBon TekcToB nmo Teme "Hayka u HayuHble MeTonbl". AKTHBH3ALUS
JIEKCUKH [TPOYUTAHHBIX TEKCTOB.

2.3. IlepeBoa MpUAATOYHBIX MPEIIOKEHUH.

[TpunaTouHblie noaIeKalue.

IIpunaTouHblie ckazyeMsle.

[TpunaTouHble ONPENEIUTEIbHBIE.

[TpunaTouHbie 0OCTOATENLCTBEHHBIE, TPUIATOYHBIE JOTIOJIHUTEIbHBIE.

2.4. Tunsl yCIOBHBIX MPEUIOKEHUH, TpaBUiIa U 0COOEHHOCTH UX MEPEBOAA.

[IpakTika mepeBoja Ha INpUMepax TEKCTOB O Xumuu, /.M. Menoeneege, nayke u
MEeXHONI0UU.

2.5. IlepeBon mnpeqIOKEHHI C ydyeToM IMpaBuia coryiacoBaHusi BpemeH. llpsmas u
KOCBEHHAs peyb.

2.6. Pa3nnuHble BapraHTHI IEPEBOIA CYILIECTBUTEIBHOTO B ITPEAJIOKEHUH.

2.7. MojanpHBbI€e TJarojisl 1 0COOEHHOCTH UX MEPEBOJIA.

Pa3BuTne HaBBIKOB nepeBoa no teme "Hayka 3aBTpainero gus'".

2.8. CnenmanbsHas TepMuHosorus mno teme "Jlabopatopus'.

2.9. Coxpamenusi. OcoOEHHOCTH WX TiepeBoja. Pa3BuTHE HABBIKOB TEpeBOJa Ha
npuMepe TeKCToB 1o Teme "JlabopaTopus, U3MEpEeHUs B XUMHH".

Moayas 3.

3.1. Henuunble (hopMBbI Taroa.

Un¢punutuB (HeomnpeneneHHas gopma riarona). Pons nHQUHHUTHBA B MPENOKEHUU U
BapHaHThI IEPEBO/A HA PYCCKUM sA3bIK. [IpruacTust u repyHaui.

3.2. UnduHUTHBHBIE 0OOPOTHI.

O6opoT nomonHeHne ¢ WHGUHUTHBOM. BapuaHThl mepeBofa Ha pPYCCKUH S3BIK.
Tepmunonorus o teme "CoBpeMEHHbIE TEXHOJIOTHH".

3.3. O6opot nmoyiexariee ¢ *HPUHUTUBOM. PazinnyHble BApHaHTHI IEPEBOAA.



TepMuHosiorus o teMe "XuMuueckas TEXHOIOTHs "

3.4. IlepeBo1 MpUIACTHBIX 0OOPOTOB.
AbcomoTHbI mpuyacTHBIH OOOPOT U BapuaHTHI IEPEBO/IA.
Pa3BuTHe HaBBIKOB IepeBo/ia MO TeMe "XUuMUuyecKas TeXHOJIOTHS .

1. O0bem yueOHOH TUCHMIIMHBI:

Bcero 1 cemecTp 2 cemecTp
Bunbl yueOHOM paboThI B3au. | Bakan. | B3au. | Bakan. | B3au. | B axkan.
e/l Jacax ell. Jacax ell. Jacax
OO0was Tpy10eMKOCTh
AUCUHMILINHBI 10 Y4eOHOMY 4,0 144 2,0 12 2,0 12
ILUIAHY
AyIUTOPHBIE 3aHATHS: 1,8 64 0,9 32 0,9 32
Jlexuuu (JIek) - - - - - -
[Ipaktuueckue 3ausarus (I13) 1,8 64 0,9 32 0,9 32
JIaGoparopusie 3ausTus (J1ad) - - - - - -
CamocrosiTesibHas padoTa 2.2 80 11 40 11 40
(CP):
CamocrosiTenbHOE U3yUYEeHHE 2.2 80 11 40 11 40
pa3ziesoB AUCITUTLIMHBI
Bujx koHTpoOIs: 3a4eT 3auer - 3auer - 3auer -
Bcero 1 cemectp 2 ceMecTp
Bunasr yue6HOM paboThI B 3au. aCTBOH B3ay. | Bakag. | B3au. | B axkanz.
el POH. el yacax el yacax
yacax
OO0mas Tpy10eMKOCTh
AUCHUILUINHBI 0 y4eOHOMY 4.0 108 2,0 54 2,0 54
ILUIAHY
AyIUTOPHBIE 3aHSITHSI: 1,8 48 0,9 24, 0,9 24
Jlexuuu (Jlek) - - - - - -
[Tpaktuueckue 3ausarus (I13) 1,8 48 0,9 24 0,9 24
JlaGoparopuble 3ansaTHs (J1ad) - - - - - -
CamocrosiTesibHas padora 22 60 11 30 11 30
(CP):
CamocrosiTenbHOE U3yUYEeHHE 2 60 11 30 11 30
pa3ienoB AUCIUIUINHBI ! '
Buja konTpos: 3auer 3aver - 3ayer - 3aver -
AHHOTALUA

pado4eii MporpaMmbl JUCHUIJIMHBI
«'pakaaHcKas 3a1IUTa B Ype3BblYaiiHbIX cutyanusax» (O®T/1.B.02)

VY4yebHas OUCUMIUIMHA YUTAeTCs B paMKax (QakynbTaTHBa B 1 ceMecTpe M 3aKaHUMBaeTCA
3a4€TOM.

1. HeJb AUCHUIUINHBI - TOATOTOBUTH CTYJEHTA K OCMBICIIEHHBIM MPAaKTUUYECKUM JEHCTBUAM
1o 00ecreyeHno CBoel OE30MacCHOCTH U 3alUTHI B YCIOBUSAX BOSHHUKHOBEHMS YpE3BbIUAHON
CUTYyalMH IPUPOJHOr0, TEXHOTEHHOT'O U BOEHHOT'0 XapaKTepa.

3anaya U3y4yeHUs: CBOJAUTCS K (POPMHPOBAHUIO YMEHUN M HABBIKOB, MMO3BOJIIOIINX Ha OCHOBE
W3YYEHHsS] OMNMACHBIX M IOPAXKAOMUX (aKTOPOB YPE3BBIYAWHBIX CHTYyallUHd MPHPOTHOTO,




TEXHOIC€HHOI'O M BOEHHOI'O XapakTepa, APYTHUX ONAcHOCTEH yMENo pellaTh BOIPOCHI CBOEU
0€30I1aCHOCTH C MCII0JIb30BaHUEM CPEACTB CUCTEMBbI IPaKJaHCKON 3aIlIUTHI.
2. B pe3yabTare 0CBOEHUS JMCHUILIMHBI CTYI€HT J0JI2KEH:

O6manate cneayrommuMu ooeKkynbTypHbIME (OK) KOMITeTeHIHSMMU:

- CIIOCOOHOCTBIO HCHOJIb30BaTh MPHUEMBbl OKa3aHUs MEPBOM MOMOIIU, METOJIbI
3alUTHI B YCJIOBHUSX Ype3BbIYaiiHbix cutyarmii (OK-9);

- BIAQJACHUEM OCHOBHBIMU METOJAMU 3aIIMUTHl IIPOU3BOJACTBEHHOIO IEpCOHANa U
HaceJIeHUs OT BO3MOXKHBIX IIOCIIEACTBUH aBapHii, kaTacTpod, CTUXUHHBIX OeNCTBUI
(OIIK-6);

- CIIOCOOHOCTbIO NPUHUMATh KOHKPETHBIE TEXHHYECKHE pELIeHHUs IpH pa3paboTke
TEXHOJIOTMYECKHUX IIPOLIECCOB, BBIOMpATh TEXHUYECKUE CPEICTBA U TEXHOJOTUHU C
YYETOM IKOJOTHUECKUX MOCaeACTBHM ux npumencaus (ITK-4).

3uams:

- XapaKTepUCTHKH HPUPOJHBIX OEICTBMM, TEXHOT€HHBIX aBapuili M  KatacTpod Ha
panuanoHHO, XWMHUYECKH W OHMOJIOTHYECKH OMACHBIX OOBEKTaX, MOpaxkaromme (akTopbl
JIPYTHUX ONAaCHOCTEN;

- OCHOBBI BO3JICHCTBUSI OMNAcCHBIX (PAKTOPOB UYPE3BBIYAMHBIX CHUTYallMid Ha YEIOBEKa H
MIPUPOIHYIO CPENY, AOMYCTUMbIE MPEENIbHbIE KPUTEPUH HETaTUBHOI'O BO3JICHCTBUS;

- Mepbl 0€30MacHOro IMOBEAEHUS IpHU MNpeOblBAHMM B pailoHax (30HAax)  IOXapos,
PaZAMOaKTUBHOIO, XUMHUYECKOI0 U OMOJIOIMYECKOr0 3arps3HEHMS;

- cnocoObl W CpeAcTBa 3aIllUThl YEJIOBEKA OT BO3JCHCTBUS MOpa)xarolmuX (HakTopoB
Ype3BbIYANHBIX CUTYaLlM IPUPOAHOIO, TEXHOTEHHOI'O U BOEHHOI'O XapaKTepa.

Ymemn:

- HCHOJb30BaTh  CPEJICTBA 3ALUTHl OPraHOB JAbIXaHUS M KOXH, MEIUIMHCKUE MJIs
CaMO3allUThl ¥ OKa3aHUs IOMOLIY IPYTUM JIFOSIM;

- IPUMEHSTh EPBUYHBIE CPECTBA MMOKAPOTYLICHUS ISl JOKAJIM3AlMK U TYLIEHUS MoXkapa,
BO3HUKIIIETO B ayTUTOPHUH (J1abopaTtopun);

- OKa3bIBaTh ce0€ M JAPYruM IMOCTPaJaBIIMM MEAUIIMHCKYIO MOMOIUIb C MCIOJIb30BAaHUEM

TaOEIbHBIX U MOAPYYHBIX MEIUIIMHCKUX CPEJCTB.
Braoemy:

- MpuéMaMu MPOBEJCHUS YaCTUYHON CaHUTApHON 00pabOTKM MpH BBIXOJE U3 pailoHa (30HBI)
PaZMOaKTUBHOIO, XMMHUYECKOI0 U OMOJIOrMUECKOT0 3arps3HeHUs (3apakeHns);

-- COcO0aMM U TEXHOJIOTUSMU 3aAIIUTHI B UpE3BBIYAMHBIX CUTYALIUsX.
3. Kparkoe conep:kanue JUCHUIINHBI.

1. OmnacHoctu mnpupoaHoro xapakrepa. CruxuiiHble OeICTBHA, SBJICHUSL TPUPOJBI
pa3pyLINTENbHON CUIIBI - 3€MIIETPSICEHHs, HABOJHEHUS, CEJIEBbIE MIOTOKH, OMOI3HU, CHEKHbIE
3aHOCHI, U3BEP)KEHUE BYJIKAaHOB, 00BAJIbl, 3aCyXH, yparaHsl, OypH, oKapsbl.

2. OnacHOCTH TEXHOT€HHOIO XapakTepa. ABapuM U KaTacTpodbl Ha pagualliOHHO
OMaCHOM OOBEKTE, XUMHYECKHM OMACHOM OOBEKTe, OHMOJIOrMYEeCKH ONMacHOM OOBEKTe; Ha
TpaHcmopTe  (KEJIEe3HOAOPOKHOM,  aBTOMOOWJIBHOM,  PEYHOM,  aBHAllMOHHOM);  Ha
THJIPOCOOPY>KEHHSIX; HA KOMMYHAJIBHBIX CHCTEMax >KH3HE00eCIeueHHs .

3. OmacHocTM BOEHHOro Xxapakrtepa. [IpuMeHeHHe OpyX us MacCOBOTO IMOPAKEHUS
(sIIepHOr0, XUMHUYECKOro, OHOJOIMYECKOro), OOBIYHBIX CpPEIACTB C 3aKUTATENbHBIM
HaIlOJIHEHUEM, HOBBIX BHJOB OpYXKHUS. 30HBI 3apaK€HUS OT CPEACTB MOPAXKEHUS U UX
BO3/ICHICTBUE HA HACEJIIEHNE U OKPYKAIOIYI0 IIPUPOJIHYIO CPEAY.

4. TloxapHast 0€30MaCHOCTb — COCTOSIHME 3alIMIIEHHOCTH HaceJIeHUs, MMYIECTBa,
obmiecTBa M rocynapcrtsa OT mokapoB. IloxkapHas omacHOCTb (NMPUYMHBI BO3HUKHOBEHHS
MO’KapoB B 3/IaHUSX, JIECHbIE Moxapsbl). Jlokanuzanusa u TymeHue noxkapon. Ilpocreitmme
TEXHUYECKHUE cpencTBa mnoxkaporymenus (ornerymmrenn OII -8, OVY-2) u mnpasuna
M0JIb30BAHUS UMHU.

5. Kommuiekc MeponpusiTuil rpak JaHCKOM 3allUThl HACEIECHHUS.

OnoBemienne 1 MHQOPMHUpPOBAaHUE HaceldeHHs 00 omacHocTu. llpuHsATHe HaceneHuEeM
curHasioB onoBeuieHus: («Buumanue Bcem!», «Bo3aymHas TtpeBoray, «PanuannoHHas
OTACHOCThY, «XHUMHUYECKasi TpeBoray, «OTOOW OMACHOCTH») W TOPAIOK ACHCTBUS IO HUM.



DOBakyalus HaceJeHUs U3 30HbI omacHOCTH. CrocoObl 3BaKkyalli ODKCTpPEHHAs SBaKyalus
CTYJIEHTOB U3 ayJUTOPUH ITPYU BOZHUKHOBEHUU I10XKApPa.

CpencrtBa uHauMBHAyalbHOM 3amuThl opraHoB apixanus (I'T1-7, I'TI-7B, ITI-9, P-2, V-2K,
PITA-1, PIII™-67M, PVY-60M, «®enukcy, I'’I3K, AL, AIIT-3, TI3Y-K, UII1-4M, UII-5, UII-6,
KUII-8), koxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeauImHCKUE CPEICTBA 3AIIUTHI .
CpenctBa KOJUIEKTHUBHOW 3alllThl HaceneHus. HasHaueHuwe, 3alluTHBIE CBOICTBA YOEXKHILL.
[TpotuBopaguannonnsie ykpoiTus (IIPY, monzeMHbie memexoaHble NEpexoabl, 3arty0IeHHbIe
CTaHIIMM METPONOJUTEHA), MPOCTEHIINE YKPBITHS (TPaHIIEH, OKOIbI, MEPEKPHITHIC IIEIH).
[IpaBuna 3aHATHS YOKUIIA.

6. OkazaHue MepBOM MEIUUMHCKOW IOMOIIM IIpU O0XKOrax, paHEHUsX, 3apaKCHUSX.
[IpoBeeHne YaCTUYHOM CaHUTAPHOM 0OPAaOOTKM KOXKHBIX IIOKPOBOB YEJIOBEKA MPHU BHIXOJE U3
30H PaJMOAKTUBHOTO, XMMHYECKOrO M OHOJOTMYECKOro 3apakeHWs (3arpsi3HEHUs), U3 30H
M0KapoB.

7. JIukBUALMS MMOCIEICTBUN Ype3BbIYAHHON CUTyalluu. PaqualimoHHas 1 XuMu4ecKast
pa3Beka odara MopakeHus (3apakeHus). ABapuiHO-criacaTeNibHbIe pa0oThl. CrenuanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (JI€3aKTHUBAIUsA, Jerazaius, JIe3uH(EKIns,
JE€3UHCEKIIUS

8. DKcTpeHHas »5Bakyanus W3 ayauTopuu (JabopaTropuu) B YCIOBHUSX IOXKapa,
paMaIMOHHOT0, XUMUYECKOT'0, OMOJIOTHICCKOTO 3arPS3HCHUS TEPPUTOPHUU C HCIIOTH30BAHHEM
npocreimux cpeacts 3amuThl («Pennkey, I'J[3K, nporusoraza I'TI-7 ¢ AT1T-3).

4. O0beM y4eOHOM JUCHUIIMHBI:

B 3aueTHBIX
Bunet yueGHoI paboThI eIMHULIaX B axkanem.

qacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY ILUIAHY 1,0 36
KonrakTHas pa6ora: 0,44 16
Jlextum (Jlek) - -
JlabopaTtopubie padoTsl (J1ab) - -
[Tpaktiueckue 3anstus (I13) 0,44 16
CamocrositesbHas padora (CP): 0,56 20
Buj koHTpoOJISA: 3a4eT/IK3aMeH - 3auer

B 3aueTHbIX
Bupr yue6HOI paboTh eJUHHIIAX B acrpow.

Jacax
O0mas TPyA0eMKOCTh JMCHHUILJIMHBI 110 Y4eOHOMY IIAHY 1,0 27
KonrakTHas padora: 0,4 12
Jlexiuu (Jlek) - -
JlabopaTtopHsie padoTs (J1ab) - -
[Tpaktueckue 3arstus (I13) 0,4 12
CamocrositeabHas padora (CP): 0,6 15
Buja koHTpOJISI: 3aUeT/IK3aMeH - 3ader

AHHOTanus pado4eil NporpaMmsl
mucuuiuinabl «Teopernueckne ocHobl xumum» (PT/.B.03)

1. Heap AucHMNIMHBI — (GOPMHUPOBAHUE Y CTYIEHTOB HPOYHBIX (YHIAaMEHTAJIbHBIX
3HAaHUA B OOJACTM XUMHUHM HAa OCHOBE H3Y4YEHHUS OCHOBHBIX MOHATUNH M 3aKOHOB XUMHUU C
oropoii Ha Tabuuity snemenToB J.1. Menneneea, Tabiuily pacTBOPUMOCTH U PsIi aKTUBHOCTH



MetaioB. Jlucrummaa «TeopeTnueckue OCHOBBI XUMHHY JOMONHSIET M CIIOCOOCTBYET
JTy4lIeMy NOHUMaHUIO TUCHUILTUHBI «OO011as 1 HeopraHu4eckast XuMus»

2. B pe3yabTtare wu3ydyeHus IUCHMIUIMHBI O0y4YawUIUiici MO0 mMporpamMme
0aKaJlaBpUAaTAa J0JIKEeH

Obaadoamse CIENYIOIMUMA KOMIETCHITHSIMHE:

— CIIOCOOHOCTBIO U TOTOBHOCTBIO UCIIOJIB30BaTh OCHOBHbBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUIAH B podeccronanbhoit aesreiaproctu (OITK-1);

— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHMUS O CTPOCHUM BELIECTBA, NPHUPOAE XUMHUYECKOM
CBSI3U B PA3JIMYHBIX KJIacCaX XMMUYECKUX COCAMHEHUM JUIsl IOHUMAaHUsI CBOMCTB MaTepUaIoB U
MeXaHHM3Ma XUMHYECKUX MPOIIECCOB, IPOTEKAIOIINX B OKpykatoriem mupe (OITK-3);

— TOTOBHOCTBHIO UCIOJIb30BaTh 3HAHUE CBOMCTB XMMHUUYECKHX 3JIEMEHTOB, COCAMHEHUN U
MaTepUaJIOB Ha UX OCHOBE JJIs pelieHus 3a1ay npodeccuonanphoi aestenbuoctu (ITK-18).

3uams:

— OCHOBHBIE 3aKOHBI XUMUU;

— CTPOEHHE aToMa U NEPUOJNYECKUN 3aKOH;

— OCHOBHBI€ KJIACChl HEOPTaHUYECKUX BELIECTB;

— KJIaccu(UKAITNIO0 XUMAYSCKUX PEAKITUH;

— OCHOBHBI€ TUITBI XUMUYECKOU CBSI3H;

— IIPOLIECCHI, IPOTEKAOIIUE B PACTBOPAX, U OCHOBHBIE TEOPUU KHCIIOT U OCHOBAHHM.

Ymemy:

— COCTaBIISITh DJIEKTPOHHBIE (HOPMYJIBI ATOMOB U OIPEACNATh BaJECHTHOCTH U CTEICHU
OKHUCJICHUS B COCIMHEHUSIX;

— COCTaBJIATh (POPMYJIBI HEOPTAaHWYECKUX BEIISCTB PA3IUYHBIX KIIACCOB (OKCHJIOB,
KHCJIOT, OCHOBaHHM, COJICH );

— COCTaBJISITh YPABHEHHSI XUMHUECKUX PEAKIINI pa3InYHbIX TUIIOB;

— IPOBOJIUTH CTEXMOMETPUUYECKHUE PACUETHI [10 YPABHEHHSIM XUMUUECKUX PEaKIIHil;

— COCTaBIIAATH (hOPMYJIBI KOMIUIEKCHBIX COCTUHCHHM, TaBaTh UM Ha3BaHUS U MIPEJIarath
CIOCOOBI TOTY4EHUS.

Braoemy:

— METOJaMH OIMCAaHUs CBOMCTB BEIIECTB HA OCHOBE 3aKOHOMEPHOCTEMH, BBITEKAIOLIUX
13 MEPUONYECKOTO 3aKOHA U MEPUOANUECKOM CUCTEMbl XUMUYECKUX IJIEMEHTOB.

3. KpaTkoe coaep:kanue TUCHUTLIUHBI

Mooynv 1. BBeneHne B XUMHIO.

OcHOBHbIE TIOHATUS XUMHUU. OCHOBBI aTOMHO-MOJIEKYJIIPHOTO YY€HHSI, BBIUYMCICHUS
pa3MepoB M MacC aTOMOB M MOJIEKYJ, OTHOCHUTEJIbHBIE aTOMHBIE M MOJIEKYJISIPHBIE MAacChl,
MOJISIpHAasE Macca. 3aKOH IPOCTBIX KpaTHBIX OTHOULIEHWH, 3aKOH COXpaHEHUsT MAaccChl,
MIPOCTENIINE BBIYUCIECHUS 1O YPAaBHEHMSIM XMMHUYECKUX peakiuil Ha “U30bITOK-HEIOCTATOK .
l"azoBbIe 3ak0HBI, ypaBHeHHE Kianeiipona — MeHieneeBa v BHIYMCIEHHUS HA €T0 OCHOBE.

OCHOBHBIE KJIaCChl HEOPTraHMYECKHX coeAuHeHUH. KuciaoTel M OCHOBaHUS; COJU:
CpenHue, KUcible, OCHOBHBIE, KOMILIeKCcHbIe. Kinaccudukarus nu HomeHkIarypa. Jucconunanus
AJIEKTPOJIUTOB B BOJHBIX pacTBopax. AM(OTEepHbIE OKCHIBI M THAPOKCHIBI 1 OCOOCHHOCTH UX
XUMHYECKHUX CBOUCTB. KucnopoiHbie U OECKUCIOPOAHBIE KUCIOTHI U UX COJIH.

KommekcHsie coemunenus. OOmuye CBEAEHUS O KOMIUIEKCHBIX COEIMHECHHSIX.
KomrekcooOpaszoBarenb, TUTaHIbI, KOOPJAWHAIMOHHBIE YHCTA, JIEHTAHTHOCTh JIUTAHJIOB,
BHYTPEHHSISI M BHEIIHSSI cPepbl KOMILJIEKCHOTO coefanHeHus. Kimaccudukaiys KOMIUIEKCOB 1O
BUY  KOODAMHUPYEMBIX  JUTraHaoB. HoMmeHknaTypa  KOMIUIEKCHBIX  COEAMHEHHH.
[IpencraBnenne 00 W30MEpUHM KOMIUIEKCHBIX COeQWHEHMHA. Peakumm oOpazoBaHms
KOMILJIEKCHBIX COEIMHEHH, CBOMCTBA KOMIUIEKCHBIX COEAMHEHUH.

OCHOBHBIE THIIBI XWMHYECKHX peakiuil. Peaknnn OOMEHHBIE M OKHCIUTEIBHO-
BOCCTAHOBUTEbHbIE. TUMHWYHBIE OKHUCIMTEIM W BOCCTAHOBUTEIM, HAMHCAaHUE YpPaBHEHU
MPOCTEHIINX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid. Tumbl OOMEHHBIX peakIuii,
TUAPOJIN3 COJIEH B BOJIHBIX pacTBOpax.

[Tepuonuueckuii 3akon .M. MenneneeBa u nepuoandeckue cBoricrBa. CoBpeMeHHas
(hopMyIMpoBKa MEPUOAMYECKOTO 3akoHa. [leproandeckast cucreMa U ee CBS3b CO CTPOCHHEM



atoMoB. [Ipencka3zaHue CBONCTB Ha OCHOBE NEPUOJAMYECKOTO 3aKOHA. ATOMHBIE U HOHHBIE
paanychl. YCIOBHOCTh ATHUX MOHATHH. M3MeHeHHe paauycoB aTOMOB MO MNEPUOIMYECKOMN
cucreMe. MIoHHBIE paguyChl U UX 3aBUCUMOCTb OT JIEKTPOHHOI'O CTPOCHHs aTOMOB U CTEIIEHU
OKHCJICHUS. DHEPrusi MOHU3ALUU U CPOJACTBO K 3JEKTPOHY. 3AKOHOMEPHOCTH B HM3MEHEHUU
sHeprun wmonmzamuu. Cxema Koccens ans oOBSCHEHUS OTHOCHUTEIBHOM CHIIBI KHUCIOT H
ocHoBanuil. IlpexncraBienne o merojgax cpaBHuUTenbHOro pacuera M.X. KapaneresHua.
3HaueHue NepUOIUYECKOr0 3aKOHa.

Mooynb 2. XuMuueckasi CBs3b.

Tunel XMMHUYECKOH CBSI3U. DJIEKTPOOTpULATENbHOCTh. KOBajeHTHAas U MOHHAs CBSA3b.
CBoiicTBa KOBAJIEHTHOW CBSI3M: HAIIPaBJIECHHOCTh M HAachlIlaeMoCTh. [lossipHas koBanmeHTHas
CBA3b. XAPAKTECPUCTUKU KOBAJICHTHOW CBSA3HU: JUIMHA, IIPOYHOCTb, BAJICHTHBIC YIVIBL. [[JIMHBI
OJIMHAPHBIX U KpPaTHBIX cBsi3edl. DQQeKTUBHbIE 3apsibl aTOMOB B MoJieKynax. JIUmoiabHbIN
MOMEHT. J{UIIOJIbHbIE MOMEHTHI U CTPOCHHE MOJIEKYJI. MIOHHAs CBA3b KakK IPENEIbHBIN Cllydan
KOBAJICHTHOU CBsA3U. HeHamnpaBlieHHOCTh M HEHACHIAEMOCTb MOHHOM CBs3H. [lonspuzanus
HMOHOB. 3aBUCUMOCTb MOJISIPU3ALMKY HOHOB OT THIIA AJIEKTPOHHOM CTPYKTYPBL, 3apsia U paauyca
HOHOB. BimsgHue nongpuszanuMu Ha  CBOMCTBA  BEWIECTB.  MEXMOJEKyIspHas U
BHYTPUMOJIEKYJISIpHAsE BOAOPOJHAs CBSI3b. DHEPrus W JJIMHA BOJOPOAHOHN cBsi3u. BnusHue
BOJOPOJHOM CBSI3W Ha CBOMCTBA BellecTB. MeTainueckas cBsi3b U ee cBoiicTBa. OOmiue
IIPEACTABICHUS O MEKMOJIEKYJISIPHOM B3aUMOJICHCTBUU.

Mooyns 3. CBOWCTBA PacTBOPOB.

PactBopsl u B3aumonencTBus B pacTBopax. Teopun KUCIOT U ocHOBaHUU. [Iponeccel,
COMPOBOXKAAIOIINE O00pa3oBaHUE KHUAKUX HCTUHHBIX PACTBOPOB  HEIJEKTPOIUTOB U
3JIEKTPOJIUTOB. XapakTepUCTHKa MEXYAaCTHYHBIX  B3aMMOJCHCTBUM B  pacTBOpAX.
[IpeacraBnenne o conpBarauuu. MpaeanbHble U peajbHble pPacTBOPbl. AKTHUBHOCTB;
KOX(QPUIHMEHT aKTUBHOCTH KaK Mepa OTKJIOHEHHs CBOMCTB KOMIIOHEHTA PEaJbHOTO PacTBOpa
OT €ro CBOMCTB B UACAIIbHOM pacTBope. Peakuuu, mporekaroiue B pacTBOpax.

Henocrarounocte Teopun Appenuyca. IIporoHHass Teopust KUCIOT U OCHOBAHHIA;
KOHCTaHTBl KHCJIOTHOCTH M ocHOBHocTH; mkana pKa u pKs. Koncranta asromporonmnsa
pactBoputens. [dudbdepenuupyronme wu HuBenupyoimme pactBoputenu. I[lonstue o0
JIEKTPOHHON TEOPUH KUCIIOT U OCHOBAaHUM.

4.00beM yueOHOil 11 CUMIIMHBI

Beero CCMfCTp
Bun yuebnoit paboThl B B
B aKaJieM. B aKaJeM.
3a4ETHBIX 3aYETHBIX
gacax Jacax

CIMHATIAX SIMHHIIAX
O0mas TpyroeMKOCTh 2 72 2 79
THCHUTLTUHBI
Konrakthas patora (KP): 1 32 1 32
Jlexumu (JIek) 0,5 16 0,5 16
[Tpaktryeckue 3anstus (I13) 0,5 16 0,5 16
CamocrositesbHas padora (CP): 1 40 1 40
KonTakTHas camocTosiTelbHas paboTa 0,2 0,2
CaMocCTOsATENbHOE N3YUEHUE PA3/IETIO0B 1 398 1 39.8
JUCITUTUTAHBI
Bua uToroBoro KOHTpoOJIA: 3aver
IK3aMeH/3a4eT




Bcero CeMle ‘1P
Bun yaeOHO# paboThI B B B B
3aUETHBIX | ACTPOHOM. | 3QUETHBIX | ACTPOHOM.
eIMHULIAX qJacax €MHUIIAX yacax
O0mas TpyA0eMKOCTb JMCIHILJIHHbI 2 24 2 o4
KounrakThas pa6ora (KP): 1 24 1 24
Jlexmum (Jlek) 0,5 16 0,5 16
[TpakTueckue 3arstus (I13) 0,5 16 0,5 16
CamocrositeanHas padora (CP): 1 30 1 30
KoHTakTHas camocTosTenbHas pabota 0,15 0,15
CamMocTosATeIbHOE U3YUYEHUE Pa3/IesioB 1 20 85 1 29 85
JICITUTIAHBI
Bujx UTOroBOro KOHTpOJIS: 3auer
IK3aMeH/3a4yeT

AHHOTanus padoueil mporpaMmbI
aucuMILITHHBI «BBenenne B matemaruky» (®T/1.B.04)
1. Heabo aucuMnJMHbl  sBisgercs  ¢opMupoBaHue y  OakamaBpa  0a30BBIX
MaTEeMATHYECKUX 3HAHWH, HEOOXOAMMBIX IS JATbHEHIIEro HM3y4YCHHS pPa3/IejOB BBICIICH
MaTeMaTUKU. A TakkKe, Ul W3Y4YeHHUS psijia OOIIEHAYYHBIX JUCHUUIUIMH M JUCIHMILTUH
po(hecCHOHABHOTO LIMKIIA.

OCHOBHBIMH  3ajJa4aMH  JUCHMIUVIMHBI, pEIICHHE KOTOPBIX  O0CCIICYNBACT
JOCTYDKEHUE LIEIH, SIBIISTFOTCS:
— ¢opMupOBaHHE TIOHMMAHHUS 3HAYAMOCTH  MATEMATHYECKOH  COCTaBJISIONICH B
€CTECTBEHHOHAY4YHOM 00pa30BaHUU OakaaaBpa;
— O3HaKOMJIGHHE C CHCTEMOH TMOHSATHH, WCHOIB3YEMBIX [UIsl OMHCAHMUS Ba)KHEHIINX
MaTeMaTHYECKUX MOJIEel U MaTeMaTUYECKUX METOOB, U MX B3aUMOCBSI3bIO;
- O3HAaKOMIJICHHUE C IpUMEpaMU IIPUMCHCHHUA MAaTEMATUUCCKUX MOI[CJ'ICfI U METOJOB.

1. TpeﬁoBaHl/lﬂ K pe3yJibTaTaM 0CBOCHUSA TUCHUIIIMHBI

N3yuenune kypca BBeneHue B MareMaTHKy MpU MOJATOTOBKE OakalaBpOB IO HalpaBJICHUIO
18.03.01 XuMuyeckas TexHoJ0rusg, npopuiab «TexHoJOorMs HeOpraHu4YecKHx
BellecTB)» CIIOCOOCTBYET MPUOOPETEHUIO CIIEAYIOIIMX KOMIETEHIINMN:

2.1. lIpodeccuonanbHble:
- CIIOCOOHOCTHIO IUIAHUPOBATh M MPOBOJIUTH (U3NYECKHUE U XHMUYECKHE IKCIIEPUMEHTHI,
IPOBOJIUTH 00pabOTKY MX pe3yabTaTOB M OLEHUBATh MOTPEHIHOCTH, BBIABUIaTbh T'MIIOTE3bl U
YCTaHABIIMBATh T'PAHUIBl UX MPUMEHEHHUS, MPUMEHATh METOAbl MaTEeMAaTUYECKOr0 aHaiu3a U
MOJICTTUPOBAHMsI, TEOPETUYECKOTO U dKCIIepUMeHTaIbHOro nccaenosanus (I1K-16).

2. B pe3yabTare U3yYeHHs AUCHUIINHBI CTYAEHT JA0JIKEeH:

3HATh.
-OCHOBHBIE METOJBI HMCCJIECIOBAHUS DIEMEHTApHbIX (YHKIMHA, HMX CBOHCTBA U TpadukH,
TOXKJIECTBEHHBbIE TpeoOpa3oBaHusl anreOpavyeckux M TPUTOHOMETPUUYECKUX BBIPAKEHUH,
CIOCOOBI  pEIIeHUS YPaBHEHUH W HEPaBEHCTB, JJIEMEHTHl TEOPUH YHCEN, BKIIOYast
KOMIUIEKCHBIE YUCIA, U TEOPUH MHOYKECTB, OCHOBBI aHAJTUTUYECKON T€OMETPUH, BEKTOPHOU U
JMHEWHOU anreOpsbl;

yMeTh:!
-IprUoOpeTaTh HOBBIE MAaTEMATUUYECKHUE 3HAHMS, UCIIONb3Ysl COBPEMEHHBIE 00pa3oBaTeIbHbIE U
MH(GOPMALIMOHHbIE TEXHOJIOIMH, COCTAaBJIATh MAaTEMAaTUYECKHE MOJEIM THUIIOBBIX 3a7ad U
HaXOJUTh CHOCOOBI UX pPEIICHUI; yMETh NEePEeBOIUTh HA MAaTEMAaTUYECKUN S3BIK MPOCTEHIINe



npoOJeMbl, MOCTAaBJICHHbIE B TEPMHUHAX JAPYIMX INPEAMETHBIX o00jacTeil, W HCIOJIb30BaTh
MIPEBOCXOJICTBA 3TOM NepeOpMyIUPOBKY AJISl UX PEILICHUS;

BJIA/IETh.
-MaTeMaTU4YeCKOM JIOTMKOM, pa3BUTHIMU Yy4e€OHbIMH HaBbIKAMM UM TOTOBHOCTBIO K
MPOJOIDKEHUIO 00pa30BaHMsI, YMEHUEM YHTaTh W aHAJIM3UPOBATh y4EOHYI0 MaTeMaTHUECKYIO
JIUTEpaTypy, IEpBUYHBIMU HaBbIKAMU UM METOAAMHM pELICHHsS MaTeMaTH4YeCKUX 3a]a4
JUCLUUIUIAH TPO(ECCHOHANBHOTO IUKJIA U AUCIUILTUH MPO(UIBHON HAIIPABICHHOCTH.

3. KpaTlcoe coJepKaHue TUCHUIIUHBI!

1 CEMECTP

BBenenmue.

[Ipenmer u meronsl MaTtematuku. OnucaHHe OCHOBHBIX pa3/eioB Kypca. TpeOoBaHUs mpH
M3Yy4YEHUU Kypca.

Mogayas 1.

JJIeMEeHThl TeOpHUHM 4YHCeJ M TeOpHuH MHOXKecTB. JleliCTBMA HAaJx MHOIOYWICHAMM.
OcHoBHbIE THIIBI ypPaBHEHUIl M HEpPaBeHCTB, MeToAbl MX pemeHusi. Yucna (uesnsle,
OTpUIIaTeNbHbIE, BEIIECTBEHHBIE). AOCONIOTHAs BEJIMYMHA JACHCTBUTENHHOTO  YHCIHIA.
KommiekcHple uncna. Onepauuu Hag HUMU. MHOXECTBA U Olepalyy HajJ HUMU. DJIEMEHTHI
MHOXECTBA, MOJMHOXECTBAa. YHCIOBBIE MHOXECTBA. ®opmynsl MyaBpa u Oilnepa.
N3Bnedenne KOpHs N-OM CTENEHU U3 KOMIUIEKCHOTO 4Mcia. Penienue ypaBHEHUN KBaJpaTHBIX
M BBICHIMX  mopsakoB.  PamumonanpHas — ApoOb.  OcHOBHasg  Teopema  anreOphl.
TpuroHomeTrpuyeckue ypaBHEHMsI U HepaBeHCTBA. Jlorapupmuueckue ypaBHEHUS U
HepaBeHCTBa. [lokazarenbHble ypaBHEHUs U HEpAaBEHCTBA. PellieHne ypaBHEHUI U HEPABEHCTB
CMELIaHHOT'O THIIA.

Moayas 2.

@dyukuuu 4 ux cpoiicrea. Ilpocreiimme 31eMenTapabie pynkuuu. Hekoroposie Bonpocst
IUIAHMMETPHH M CTePeOMeTPHH. AHAJIMTHYECKAs TeOMeTpHs.

[lonstus ¢yuxuuu. HWcecnenosanme ¢ynkinuu. CnocoObl 3amanHus ¢yHkuui. OOparHbIe
¢ynkuuu. CBoifcTBa 3yeMEHTAapHBIX (DYHKIUMH.  (IMHEHHBIE, KBaJpaTU4HbIE, CTEHECHHBIE,
MOKa3aresabHble, JorapupMUIecKue, TPUrOHOMETpUYeCKUe U Apyrue) MeTtoq kKoopAauHaT Ha
IIJIOCKOCTH. JlekapToBa MpsMOYIOjbHas CUCTEMa KOOPAWHAT, IOJSApHAas CUCTEMa KOOpPAUHAT.
PaccrossHne Mexnay nByMms Toukamu. JleneHue oTpe3ka IMomosiaM. YTroJl MEXAy JIBYMs
NpSAMBIMU  Ha IUIOCKOCTU. YCJIOBHMS MApajuICIbBHOCTH U IMEPIEHAUKYISIPHOCTH IPAMBIX.
VYpaBHeHMsI IPSAMON JIMHUU Ha MJIOCKOCTHU: O0IEe, C YIIIOBBIM KO3 PUIIMEHTOM, MPOXOIsLIeH
yepe3 JaHHYK0 TOYKY B 3aJaHHOM HAIpPAaBJICHWM, NPOXOIALIEH 4epe3 ABE NaHHBIE TOYKH.
PaccrosiHne or Toukm no0 npsmoi. Kpussle BTOporo nopsnaka. KaHoHumyeckne ypaBHEHUs H
rpaduKu OKPYXHOCTH, SJUIMIICA, TUIIEPOOIIbI, TapaboIbl.

Moayas 3. Bekrophasi anredpa.

Bextopsl. Monyns BekTtopa. OpTbl, HapaBIAIOIIKAE KOCHHYCHl. Onepanuy HaJ BEKTOpPaMH.
CkansgpHOe MpOU3BEICHHE [IBYX BEKTOPOB. BEKTOpHOE NpOW3BENEHUE JABYX BEKTOPOB.
CMenianHOe TNPOU3BEINEHUE TPEX BEKTOPOB. DPU3NYECKOE M T'E€OMETPUUECKOE IPHIIOKEHHE
BEKTOPHBIX MPOU3BEICHUII.

Moayan 4. JIuneiiHas aareopa.

Martpuiel. Omnepaniuu HajJ MaTpUIlaMU. DJIEeMEHTapHbIe TPeoOpa3oBaHUS CTPOK MATPHIIHL.
IIpuBenenne MaTpulbl K cTyneH4aromy Buay U Buny ['aycca. Panr matpunsl. Onpenenurens
MaTpuIlbl U ero cBoiictBa. OOparHast maTpuia. PereHue cucreM JMHEWHBIX anre0pandecKux
ypaBHeHMH (C TOMOINBI0 OOpaTHOW MaTpuubl, MeTojoM [laycca, MetogoM Kpamepa).
[IpencraBienrie O JIMHEHHBIX BEKTOPHBIX MpocTpaHcTBax. (COOCTBEHHbIE BEKTOPHl H
COOCTBEHHBIE 3HAUEHUSI MATPUIIBI.

4.00beM yueOHOi T CUUIIMHBI

| Bup yue6HO# paboThl | Bcero | Cemectp |




1
3E Axkan. 4. 3E Axan. 4.
OO01asi TPYI0EMKOCTH THCIMIIJIHHBI 2 72 2 72
KonrakTHasi padoTa — ayIuTOpPHbIE 3aHATHUS: 1 36 1 36
Jlexumu 0,5 18 0,5 18
IIpaktuueckue 3ausatus (I113) 0,5 18 0,5 18
CamocrosiTeibHasi padoTa 1 36 1 36
KonTakTHast caMmocTosiTeNbHas paboTa 0,2 0,2
1 1
CaMoCTOSTEeTbHOE U3YUYCHHE Pa3/IeIoOB JUCIUIUTAHBI 358 358
Buja nToroporo KoHTpoI: 3auer
Cemectp
Bug yuebHoit paboThI Beero 1
3E Actp. 4. 3E AcTtp. u.
Oo0masi TpyI10eMKOCTh JTUCITHILITHHBI 2 54 2 54
KonTakTHasi paboTa — ayiMTOpPHbIE 3aHATHS: 1 27 1 27
Jlexumu 0,5 13,5 0,5 13,5
[Mpaktuueckue 3ansrust (I13) 0,5 13,5 0,5 13,5
CamocTrosiTesibHas paGoTa 1 27 1 27
KonTakTHast caMmocTosiTeNbHas paboTa 0,1 0,1
1 1

CaMocCTOSTEeTbHOE U3YUCHHE Pa3/ICiOB AUCIMILUINHbI 26,9 26.9
Buja uToroBoro KOHTpOJIs: 3auer

5. TPEBOBAHMUSA K YCJIOBUAM PEAJIM3AIIUU TPOT'PAMMBbI
BAKAJIABPUATA

5.1. TpeGoBaHusi K KaApoBOMY 00eCTICYCHHIO

KanpoBoe obecrneueHne mporpaMmbl  OakaigaBpuaTa COOTBETCTBYET TpeOOBAHHSIM
dI'0C BO:

— peanuzaiuio TporpaMmbl OakajgaBpuaTa OOECIEYMBAIOT HAYYHO-TIENArOTHUYECKUE
pabOTHUKM yHHMBEpPCUTETa, a TaKXe JIMLA, NPUBJIEKAEMble K peaJu3alud I[POrpaMMbl
OakanaBpuaTa Ha YCJIOBHUSAX I'PaXXJaHCKO-IIPaBOBOI'O J10TOBOPA;

—  KBaNM(UKAIHMA  PYKOBOISMIIMX M  HAYYHO-TIEAArOTHUECKUX  pabOTHUKOB
YHUBEPCUTETa COOTBETCTBYET KBAJTH(PHUKAIIMOHHBIM XapaKTEPUCTHKAM, YCTAHOBJICHHBIM B
EnuHoM kBannM(UKAlMOHHOM CIPAaBOYHUKE JOJDKHOCTEH PYKOBOJUTENEH, CHEIHAIMCTOB M
ciykamux, pasaene «KpamupukanoHHbIE XapaKTEPUCTUKH JOJKHOCTEH PYKOBOJIUTENEH U
CMELUAINUCTOB BBICIIETO MPO(PECCHOHANBHOTO U JOMOJHHUTEIBHOTO MpOo(ecCHOHANTBHOTO
o0Opa3oBaHUs», YTBEPKACHHOM IMPHUKa30M MUHHCTEPCTBA 3/PaBOOXPAHEHUS M COLHUAIBHOIO
pa3Butus Poccuiickoii ®enepaumu ot 11 sauBaps 2011 1. Ne 1 (3apeructpupoBaH
MununcrepctBoM roctuiu Poccuiickorn @enepanuun 23 mapra 2011 r., perucrpannoHHbIi Ne
20237) u npoheccHOHAILHBIM CTaHapTaM;

— 0N INTaTHBIX HAy4YHO-TIENarorm4ecknx paOOTHUKOB (B TPUBEICHHBIX K
LIEJIOUNCIIEHHBIM 3HAYEHUSIM CTaBOK) Oojiee 50 MPOIIEHTOB OT OOIIEro KOJMYECTBA HAYYHO-
NeJarornyeckux paboTHUKOB YHUBEpCHUTETA (aKaJeMUUeCKUuil OakanaBpuar);

— 071 Hay4yHO-TIeJarorM4ecKux paOOTHUKOB (B MPUBEACHHBIX K IIEIOYHCICHHBIM
3HAYEHUSIM CTaBOK), MMEIOIIMX YYEHYIO CTeMeHb M (MJM) y4eHOe 3BaHHe, B OOILEeM dYHcie
Hay4YHO-TIEJJaTOTHYECKUX PAOOTHHUKOB, PEAM3YIOIIMX MporpamMMmy OakamaBpuara, 6omnee 60
IIPOLIEHTOB;

— 0/l Hay4yHO-TIeJarOTMYeCKUX pPaOOTHUKOB (B IPUBEACHHBIX K IIEJIOYMCICHHBIM
3HAYECHHMSIM CTaBOK), UMEIOIUX O0pa3oBaHWEe, COOTBETCTBYIOIIEE MPOMIIIIO MpEernoaaBacMoit



