4.4. AHHOTAM Pa0oYMX MPOrpaMM IMCUMILIHH

4.4.1. IncuMiuIiHbI 00s13aTe/IbHOI YyacT (0a30Basi 4acTh)

AHHOTaNusA padoyeil NporpaMMbl JMCUUILTAHBI
«AHnoctpannbii 1361k» (b1.65.01)

1. Heap AMCHMIUIMHBI — TPHOOPETCHHE OOyJYaIOIMMHCS OOIIeH, KOMMYHMKAaTHUBHOW U
npoeCCHOHATBPHON  KOMIETEHIUH, YPOBEHb KOTOPBIX Ha OTACNBHBIX dTalax S3bIKOBOU
MOATOTOBKM  IIO3BOJIAET HCIOJb30BaTh HMHOCTPAHHBIM S3bIK IMPAKTUYECKM Kak B
npodeccuoHaIbHON (IPOU3BOJACTBEHHOW W HAYYHOW) NEATENBbHOCTH, TaK W Ui LeJel
camMmo000pazoBaHusl.

2. B pe3yabTare M3ydeHusl TUCHMILIMHBI 00y4YalolMiics MO mporpaMMe 0akajaBpuarta
HOJIKEH:

Obaaoams crnienyromumu oouexyromyproimu (OK) KoMIeTeHIHSIMH:

- CIOCOOHOCTH K KOMMYHHKAIIMHU B YCTHOW U MHUCbMEHHOM (hopMax Ha PYCCKOM H
MHOCTPAHHOM $I3bIKaX JIJIsl PELIEHMs 3a/1a4 MEKIMUYHOCTHOT'O U MEKKYJIBTYPHOTO
B3aumoeictus (OK-5).
3nams:

— OCHOBHBIE CHIOCOOBI COYETaEMOCTH  JIEKCUYECKUX €IUHULL u OCHOBHBIE
CJIOBOOOPA30BaTEIBHBIC MOJICIIH;

— PYCCKHE 3KBUBAJIEHTHl OCHOBHBIX CJIOB M BBIPAKEHUI PEeUr B MPOLIECCE MEXKITUYHOCTHOTO U
MEXKYJIBTYPHOTO B3aUMOJICHCTBUS;

— OCHOBHBIE ITPHUEMBI U METO/BI pehepupoBaHus U AHHOTUPOBAHUS JIUTEPATYPHI;

— DIaCCHBHYI0O M AaKTUBHYIO JIEKCUKY, B TOM 4YHCJIe OOILIEHAyYyHYI0 U CIELUUAIbHYIO
TEPMHHOJIOTHIO, HEOOXOIUMYIO /17151 pa0OTHI HaJl THTIOBBIMU TEKCTaMH;

— TpueMbl paboThl C OPUTHHAIBHON JTUTEPATypOil HA HHOCTPAHHOM SI3BIKE.

Ymemn:

— paboTarh C OPUTHHAJILHON JIUTEPATYPON HA MHOCTPAHHOM SI3bIKE;

— paboTath co cloBapeM;

— BECTH IEPEeNHUCKy Ha HM3Y4aeMOM S3bIKE C LEJNbI0 MEXIMYHOCTHOIO M MEXKYJIbTYPHOTO
B3aMMOJEICTBHS;

— BECTH PEUYEBYIO JEATEIHHOCTh NMPUMEHUTENTHLHO K cepe ObITOBOM M mpodecCHOHATHHOM
KOMMYHHKAIUH.

Braoemy:

— MWHOCTPaHHBIM $I3bIKOM Ha YPOBHE MEXKJIMYHOCTHOIO M MEXKYJIbTYpPHOro OOIIECHuS,
HaBbIKAMU U YMEHHUSMU DPEUYEBOM JESATENbHOCTH MPUMEHHUTENIBHO K cdepe ObITOBOW U
npodeccnoHaIbHON KOMMYHUKALIMU, OCHOBAMH ITyOIMYHOMN peyn;

— OCHOBaMHU pe(depHpOoBaHUS M AHHOTHPOBAHUS JIUTEPATYpbl Ha HU3y4aeMOM HHOCTPaHHOM
A3BIKE.

3. Kparkoe coep:kaHue JMCHUIINHBI:
Beenenue. Ilpeamer u poiab MHOCTpaHHOTO s3blka. KpaTkue mctopuyeckue cBeAeHUs o0
M3Yy4aeMOM s3bIKe. 3a7auu U MECTO Kypca B MOJrOTOBKE OakajlaBpa TEXHUKU U TEXHOJIOTHH.
Moayas 1. l.I'paMmmaTrueckue TpyAHOCTH U3y4aeMOro sI3bIKa:
1.1 JInunble, IpUTSHKATENBHBIE U IPOYME MECTOUMEHMS.

CrpskeHue riiarojaa-cBs3KH.

W3meHenne riarona-cBs3ku B (opmax Hacrosimero BpemeHH. OOpa3zoBaHHE pa3IMUYHBIX
BUJOBPEMEHHBIX (OpPM C TIOMOIIBIO TJaroya-cBs3ku. OOpa3oBaHue M ymnoTpedieHue Gopm
MAacCUBHOTO 3ajiora. M3MeHeHwue riaroia-cBs3Ky B pa3audHBIX (opMax MPOIIEAIIETro U Oyymero
BpeMeHHU. [ 1aron-cBs3ka B OTpULIATENBHBIX TPEITIOKEHUAX.

1.2 Tlopsnok cnoB B npeuioxeHun. [IpsMoi MOPSAOK CIOB YTBEPAUTEIBHOTO IMPEAJIOKEHUS B
pa3NMYHBIX BHJIOBpeMEHHbIX (opmax. HM3MeHeHHe TMOpsAaKa CJIOB B BOMPOCHTEIBHBIX



npeuiokeHusX. [lopsaok cIoB M MOCTPOCHHME OTPULATEIBHBIX MNPEATOKEHUH. DMpaTtndyeckue
KOHCTPYKLIUH.
Mogayas 2. |l.UTenne TeMaTUYECKUX TEKCTOB:
2.1. BBenenue B cnenMalIbHOCTE
2.2 N1.1. Mennenees
2.3. PXTY um. .. MenaeneeBa
[TonsiTue o BUAax YTEHUs HA HpuMepax TeKcToB o Xumuu, /[.U. Menoeneege, PXTY um. /[.H.
Menoeneesa.
AKTHBHU3a1Us JIEKCUKU [IPOUYUTAHHBIX TEKCTOB.
Mogayas 3. 1l. [IpakTrka yCTHOM pedH MO TEMaM:
3.1. «I"'oBOopuM 0 cebe»,
3.2. «B ropoae»,
3.3. «PailoH, T1€e 5 )KUBY».
MoHosoruueckas pedsb Mo TeMe «o cede.
Mopnyas 4. |.I'pammaTrueckye TpyAHOCTH U3y4aeMOro s3blKa:
4.1. Nadunantus. ®opmel unpuauTrBa. [IpogomkeHHbiid 1 nepdekTHpI MHOUHUTUB. DYyHKIIUH
uHOUHUTHBA B mpemnoxeHud. OOpa3oBaHue M ynorpeOieHHe MHOUHUTHBHBIX OOOPOTOB THIIA
«CJHOXKHOE TMOJUIeXKAIEee» U «CIOKHOE [OIOJIHEHHe». BapuaHThl nepeBojia HMHGUHUTHUBHBIX
000pOTOB Ha PYCCKUM fA3BIK.
4.2. BunoBpemennsle hopMel riiaronoB. OOpa3oBaHue MPOCTHIX, MPOAOKEHHBIX, EP(HEKTHBIX U
nepPeKTHO-IIPOJOJKEHHBIX BpeMEH. BompocutenbHble NPEUIOKEHUs] B Pa3IMYHBIX BpeMeEHax.
OO6pa3zoBaHue oTpULATENbHBIX (JOPM IJ1arosia B pa3iMyHbIX BpEMEHAX.
Moayas S. |l. H3ywaromee 4dreHHWE HAyYHO-TIOMYJISIPHBIX TEKCTOB IO  BBIOPAaHHOMN
CHELHUaTbHOCTH.
IIpumepHas TemaTHKa TEKCTOB:
5.1. «XumuuecKkasi TEXHOJIOT s U HayYHbIE METO/IbI»
5.2. «XuMHUECKOe IPEIIPUITUECY.
Mopayas 6. 1. IIpakTika ycTHOI peun o Teme
6.1. «Cmyoenueckas scusznv.
6.2. «XuMmus, U3MEpPEHUs: B XUMUYECKOM TEXHOIOTHI
Mogayas 7. |. 'paMmMaTuueckue TpyAHOCTH U3y4aeMOTO SI3bIKa:
7.1. Tlpmuactus. Ilpuuactus Hactosdmero M mnpomeamero BpeMeHH. llepdexTHbie (opmbl
npu4acTus. Mecto npuyacTuil B NpeAIoKEHUU. Pa3inuHbple BapuaHThI I€peBOJA NPUYACTHN Ha
pycckuil s13bIK. [IppyacTHbIE 0O00POTHI M IPHEMBI UX NTEPEBO/A HA PYCCKUM S3BIK.
7.2. CocnararenbHoe HakJIoHeHHE. DOpMbI COCIaraTelbHOr0 HAaKJIOHEHHSI B M3Y4aeMOM S3bIKE.
MoganbHble TJIaroiasl U UX HCIOJIB30BAHME B IPEMJIOKEHUAX B COCIAraTelIbHOM HAKJIOHEHHH.
Tumel yClIOBHBIX NpEeMIOKEHUH. BapuaHTel IiepeBoja NPEJIOKEHMM B COCIAraTelIbHOM
HAKJIOHEHUU U YCJIOBHBIX ITPEIIOKEHUM.
Mopayas 8. |l.13yyatomiee yTeHrEe TEKCTOB IO TEMATHKE:
8.1. «Xumuueckas 1a60paTopusi».
8.2. «M3mepenHus B crienuagbHOM J1a00paTopum.
Moayasb 9. lll.IIpakTuka ycTHON pedyn 1o TemMam:
9.1. «CtpaHa n3y4aemoro si3bIka»,
9.2. «IIpoBenenue nen0BOil BCTpEUn»,
9.3. «3aki04eHue KOHTPAKTA.
4. O0beM yueOHO AN CUNIINHBI:
4.1.0Ounas dopma:

Buibl yaeGHOM paboThI B B Pacnipenenenue 4acos 1o
3a4eTHpIX | AKaIEM. cemecTpam
enuHunax | yvacax | Cemectpl | Cemectp 2
AK.4acsl AK.4acel
(3BET) (3ET)




O0masi TPya0eMKOCTb JHCHUIIMHBI 8,0 288 144 144
1Mo y4e0HOMY IUIAHY (4) (4)
KonrakrHas pa6ora (KP): 2,2 80 48 32
(1.3) (0.9)
Jlexumu (Jlek) - - - -
[MpakTnueckue 3anustus (I13) 2,2 80 48 32
(1.3) (0.9)
CamocrositesbHas padora (CP): 4.8 172 96 76
2.7) (2.1)
Bua koHTpoas: 3auer / IK3aMeH 1 36 3auyer ¢ IK3aMeH
OLICHKOMH 36
(1)
Buibl yue6HOMN paboThI B B Pacnipenenenue 4acos 1o
3ayeTHEIX | ACTPOH cemecTpam
OM.
enuHunax | dacax | Cemectpl | Cemectp 2
Actp.yacel | AcTp.dachl
(3ET) (3ET)
O0masi TPya0eMKOCTh JUCHUILIMHBI 8,0 216 108 108
10 Y4eOHOMY IJIaHY (4) (4)
Konrakrhasi padora (KP): 2,2 60 36 36
(1.3) (0.9)
Jlexumnu (Jlek) - - - -
[Tpaktuyeckue 3ansatus (I13) 2,2 60 36 36
(1.3) (0.9)
CamocrositesbHas padora (CP): 4,8 129 72 57
2.7) (2.1)
Buja koHTpoas: 3a4er / IK3aMeH 1 36 3auer ¢ JK3aMeH
OLIEHKOi1 36 (1)
4.2 .3aounas hopma:
Bupas! yueOHOM paboTEI B B Pacnpesenenme
saueTHbIx | AKaJEM. | 4acoB IO ceMecTpam
eAMHULAX yacax Cemectp 1l | Cemectp2 | Cemectp 3
AK.4achl AK.4achl Ax.4yacel
(3ET) (3BET) (BET)
Oo0masn TPYAOEMKOCTh 8,0 288 72 72 144
AUCUMIUIMHBI MO Yy4eOHOMY (2) 2 4)
ILUIAHY
KonraktHas paoora (KP): 0,55 20 6 6 8
(0,17) (0,17) (0,21)
[Tpaktryeckue 3anstus (I13) 0,56 20 6 6 8
(0,17) (0,17) (0,22)
CamocrosiTesibHasi padoTa 7,0 251 62 62 127
(CP): (1,7) (1,7) (3,5)
Buan xontpoussi:  3aver |/ 0,45 17 3auer 3aver JK3aMeH
IK3aMeH 4 4 9
0,1) 0,2) (0,25)




Bunp! yueOHOI paboThI B B Pacnpenencuue
3ayeTHEIX | ACTPOHO | YAacoB IO CEMECTpaM
M.
eANHUIIAX yacax Cemectpl | Cemectp2 | Cemectp 3
Actp.yacbl | AcTp.yackl | AcCTp.4achl
(BET) (3ET) (BET)
Oo6mas TPYA0EMKOCTh 8,0 216 54 54 108
AUCHUIIMHBI 10 Y4YeOHOMY (2) (2) (4)
MJIAHY
Konraktnas patdora (KP): 0,56 15 45 45 6,0
(0,17) (0,17) (0.22)
[Tpaktuueckue 3ansatus (I13) 0,56 15 45 45 6,0
(0,17) (0,17) (0.22)
CamocrosiTesibHasi padoTa 7,0 188,25 46,5 46,5 95,25
(CP): (1,6) (1,6) (3,4)
Bux kourposas: 3auer / 0,44 12,75 3auer 3ager 9K3aMeH
IK3aMeH 3 3 6,75
0,2) (0,1) (0,25)
AHHOTaNusA padoyeil NporpaMMbl IMCUMILTAHBI
«Duznveckas xumus» (b1.5.02)
1. Heap AUMCHMIUIMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIPABJISIONMIAX XOJOM

XUMHYECKOTO Tpolecca, IMOKa3aThb O0JIAaCTH TPUIIOKEHUS JTHX 3aKOHOB M HAYYHTh
00yJaromerocss rpaMOTHO TPUMEHSATh HMX IPH PEIICHUH KOHKPETHBIX TCOPETHUYECKHX U
MPAKTUYECKHX 3a7ay.

B pe3yiabTaTe M3ydeHHs AMCHUILUIMHBI o0ydaloummiics 1Mo mporpamme 0akajaBpuarta

JOJI2KeH:

Obaaoams cnenyromumu oouenpogeccuonanvuvimu (OIK) koMneTeHIHIMHA:
CIOCOOHOCTBIO W TOTOBHOCTH HCIOJB30BaTh OCHOBHBIE 3aKOHBI €CT€CTBEHHOHAYYHBIX
JMCIUILIMH B TpodeccuonansHoi aesrenbaoctr (OIMK-1);

TOTOBHOCTBIO HCIOJIB30BAaTh 3HAHUS O COBPEMEHHOW (pM3MUYecKoW KapTWHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHM BEUIeCTBA Ul TMOHMMAaHUS
OKpYKaroriero Mupa u sisienuii npupoast (OI1K-2);

TOTOBHOCTBIO HCIOJIB30BATh 3HAHHE O CTPOCHHH BEIIECTBA, MPHPOJIA XUMHUUECKOW CBS3H B
Pa3NMYHBIX KJACCaX XUMHUYECKUX COCTUHEHWH MJIsl TIOHMMAHHWs CBOWCTB MAaTEpHUaloB U
MeXaHH3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpyxatorieM mupe (OITK-3).
3nams:

OCHOBHBIE 3aKOHBI (PU3NYECKOU XUMHH,
XapaKTePUCTHK MpoIiecca;

MyTH OMpPEACIICHUS BAKHEUITUX XAPAKTEPUCTUK XHUMHYECKOTO PAaBHOBECHUS (KOHCTAHTHI
PaBHOBECHSI, pABHOBECHOT'O BBIXOJIa TIPOJIYKTa, CTETICHN MPEBPAIICHUS UCXOIHBIX BEIIECTB)
Y BIIMSIHUS PA3TUYHBIX (DAKTOPOB HA CMEIIEHUE XUMUYECKOTO PABHOBECHS;

YCIIOBHSI YCTAaHOBJICHUS (Da30BBIX PABHOBECHU B OHO- U MHOTOKOMIIOHEHTHBIX CHCTEMaX,
BO3MOYKHOCTH pa3elICHHs CIIOKHBIX CHCTEM Ha COCTABIISIONINE KOMITOHEHTHI,
TEPMOAMHAMHYECKOE OINMCAHUE CBOWMCTB MJCAIBHBIX U HEWICATbHBIX PACTBOPOB, MOIXOIbI
K HaXOXKJICHHIO IMAPITUATBHBIX MOJIIPHBIX BEJIMYMH KOMITOHEHTOB PacTBOpA.
Ymems:

MPUMEHITh TCOPETHUCCKHE 3HAHUS W OKCIICPUMEHTAIBHBIC METOIBI
(bu3nYecKoil XUMUU NpU pelIeHUH NMPOPEeCcCCUOHANBHBIX 3a/1a4;

B3alMOCBA3b (I)I/I3I/I‘ICCKI/IX Hn XHMHYCCKHX

HCCIIEIOBAHUSA



— TPOBOJUTH TEPMOJUHAMHYECKHUE PACUETHI, OCYIIECTBIISATH aHAJIIM3 U HA OCHOBE 3TOTO JENaTh
000CHOBaHHBIE BHIBOJIBI;

— TpeAcKa3blBaTh U HAXOJWUTh ONTHUMAIbHBIC YCJIOBHS MPOBEACHUSI XUMHUUYECKOIO IMpoIlecca C
LEIbI0 OTYYSHHS] MAKCUMAJIbHO BO3MOYKHOTO BBIX0JIa HHTEPECYIOLIETO MPOAYKTa;

— TMPEeACTaBIATH JaHHBIC 1a00paTOPHOTO MCCIEAOBaHUS B Tpadudeckor popme u Ha OCHOBE
MOJIYYEHHBIX 3aBHUCUMOCTEM ONpENeNsiTb COOTBETCTBYIOIIME TEPMOJAMHAMUYECKHUE U
KMHETUYECKUE XapaKTEPUCTUKU XUMUYECKON CUCTEMbI U XUMUYECKOTO TIPOIIECCa;

— IIPOBOJIUTH AHAJIU3 U KPUTHUYECKHU OLICHUBAThH IIOJIYYCHHBIE JKCIEPUMEHTAJIbHBIC JAHHBIC,
00001maTh 1 JenaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB.
Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETUYECKHX METOJOB (PU3MUECKOW XMMHU JJS pEIICHUS
KOHKPETHBIX MCCIIEIOBATEIbCKUX 3a/1a4;

— HAaBBIKAMM OIPEICIICHUS COCTOSIHMS PABHOBECUS M CaMOIPOM3BOJIBHOTO HAlpPaBICHUS
XMMHMYECKOT 0O IPOLECCa;

— nmnpuemMamMu 00pabOTKM MOJIYYEHHBIX ONBITHBIX JAHHBIX Ui BBISABICHUS U YCTAHOBIICHUS
B3aMMOCBSA3€H MEXIy TEPMOJMHAMUYECKMMH CBOWCTBaMHU U (DU3MUECKUMHU IapamMeTpaMu
poruecca;

— 3HAHUSMH OCHOBHBIX 3aKOHOB (PM3MYECKOW XMMHUU JJIsI CONEPKATEIBbHOW MHTEPIPETALUU
TEPMOJAMHAMUYECKUX PACYETOB;

3. Kparkoe conepixaHne JUCHMIIIMHBI

XuMuyeckasi TepMoJuHaMuKa. 1-plii ¥ 2-0l 3aKOHBI TEPMOJUMHAMHKH, nocTynar llmnanka.
B3auMocBsI3b TEIIOTHl, pabOThl M M3MEHEHUs BHYTPEHHEM SHepruu B Ipolieccax € ydacTUeM
uaeanpHoro rasza. TemnoéMkocTh TBEpABIX. JKMIKMX M ra3000pasHbIX BeUIECTB. TepMOXUMHUSL.
Bbruucnenue TtemioBeXx 3((GEKTOB XMMHUYECKUX peaklui, MNpoueccoB (a3oBbIX IEPEXO0/0B,
pacTBOpeHUs M IpYyTuX PU3UKO-XMMHUYECKHX TporeccoB. DHeprust [ md6ca u sneprus ['eapmronsia
KaK KPUTEpUHU HaMpaBJICHUs XUMUYECKOro mporecca. Pacuér abcomoTHOM sHTponuu. XUMHUYECKOe
paBHOBecHe. KoHCTaHTa XMMHUYECKOTO PaBHOBECUS M METOMBI €€ pacdyéra U HKCIIEPUMEHTAIBHOIO
onpezeneHus. PaBHOBECHBIM BBIXOJ IPOAYKTa, BIMSIHHME [ABJICHMS, TEMIIEPATYpbl, MPUMECU
WHEPTHOTO Ta3a Ha pPABHOBECHBIM BBIXOJA. YpaBHEHHs H30TepMbl W u300apel Bant-I'odda.
CraTtuctudeckas TepMoJuMHaMuKa. Pacuér tepmoanHaMudeckux (QyHKIMNA Ha Oa3e MpeacTaBIeHUN
0 CyMME I10 COCTOSIHHSIM.

da3oBble paBHOBECHs B OJIHOKOMIIOHEHTHBIX cHucTemax. Pa3oBble mepexoisl U (as3oBas
JIrarpaMMa COCTOSIHUSA [T OJHOKOMIIOHEHTHBIX cUCTEM. TpoitHag Touka. YpaBHenue Kianeitpona-
Knaysuyca. 3aBUCHMOCTb JaBIEHHMS HACBHIILIEHHOTO Iapa OT TemmepaTypsl. OnpeneneHue
TepMOJMHaAMHUecKUX QYHKIHI npouecca ¢pazoBoro nepexoaa. Kpurtuueckas remneparypa.

Tepmonunamuyeckas Teopuss pactBopoB. Kiaccugukanuss pactBopoB. CrocoOsl
BBIp@XXEHHs cocTaBa pacTBopa. [lapuunanbHble MOIsIpHbIE BeIMUMHBL. YpaBHeHUs ['n66ca-/lorema.
WneanbHble pacTBOpbl. TepMoanHamMuueckue (YHKUMU CMELIEHHs Ul WJeabHBIX pPacTBOPOB,
3akoH Paynda. IlpenenbHo-pa3baBieHHble pacTBOphl, 3akoH ['eHpu. HeuneanbHble pacTBOpHI,
IIOJIO’KUTENIBHBIE U OTPULIATEIbHBIE OTKIOHEHUS OT 3aKoHa Payns. TepMoanHaMuueckoe onucaHue
HEUJCAIbHBIX PAcTBOPOB, aKTMBHOCTh, KO3 (UIMEHT akTUBHOCTH. KosuMraTuBHBIE CBOMCTBA
pPacTBOPOB HENIETYYMX BEIIECTB B JieTydeM pactBopurene. Kpuockonus, s0ymmnockonus. OcMmoc,
OCMOTHYECKOE JIaBIICHUE.

®da30Bble paBHOBeCHMs B MHOTOKOMIIOHEHTHBIX cHcTemax. [lnarpammsl «naBiieHUE-
COCTaB», «TEMIIEpaTypa-COCTaB», «COCTAaB Napa-CoOCTaB JKUJIKOCTH» JUI HICAIbHBIX W
HEeHJIGAIbHBIX pacTBOpoB. 3akoHbl ['n60ca-KonoBanoBa, Aseorponus. PHU3HKO-XMMHUYECKHE
OCHOBBI pa3fiefieHusl >KUJIKUX cMmeced, pekTudukanus. PUINKO-XUMUYECKUH M TEepPMHUECKUN
aHanu3. Pa3nuyHble TUIIBI AMarpamMM IJIaBKOCTH. DBTeKTHKA. [IpaBuiio ¢a3 u mpaBuio peryara.

4. O0beM y4eOHO TUCHUNIHHBI:

4.1. Ounas popma:



Bunsr yae6HoI paboTh B sauerhpIx B akanem. gacax B actponom.
eAMHUIIAX
yacax
O01mas Tpy10eMKOCTb M CUUILIUHBI IO 5.0 180 135
y4eOHOMY IIAHY
KonTakTHas padora: 1,78 64 48
Jlexmm (Jlek) 0,89 32 24
[Ipaktuueckue 3austus (I113) 0,89 32 24
CamocrositeabHas padora (CP): 2,22 80 60
Bua xoHTpoJA: 3aueT / IK3aMeH 10 IK3aMeH IK3aMeH
’ (36) (27)
4.2. 3aounas ¢popma:
Bunpl yue6HOI paboThl B saueribix B akanewm. gacax B acTponom.
eAMHUIIAX
yacax
O01as TpyA10€eMKOCTb M CHUILIHHBI MO 5.0 180 135
y4eOHOMY IIAHY
AyIMTOpHBIE 3aHATHS: 0,44 16 12
Jlexmu (Jlek) 0,22 8 6
[Tpaktueckue 3anstus (I13) 0,22 8 6
CamocrositesbHas padora (CP): 4,31 155 116,25
Bua xonTpoJs: 3auer / 3k3aMeH 025 JK3aMeH 9K3aMeH
’ ) (6,75)

AHHOTaIUs padoyeil MporpaMMbl THUCUUILIAHBI
«Koamonanas xumusn» (51.5.03)

1. Heap AUCHMILUIMHBI —

O3HAKOMJICHHE CTYJEHTOB C OCHOBaMH TEPMOJAMHAMMKHU
MOBEPXHOCTHBIX SIBJIEHUI, CITOCOOaMU MOTYYEHUS U BaXKHEUIIIMMU CBOMCTBAMH JIUCIIEPCHBIX
CHCTEM.

B pe3yabTare M3ydeHHsl AMCHUILUIMHBI 00y4YalolMiicd Mo mporpaMMe GakajiaBpHaTa

JOJIZKEH:

Obnadams cnepyromuMu oowenpogheccuonanvrvimu (OIIK) komnereHIMAMU:
CIIOCOOHOCTBIO M T'OTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIMH B ipodeccuonansHoi nestensroctr (OITK-1);

TOTOBHOCTBIO HCIOJB30BATh 3HAaHUS O COBPEMEHHOW (u3MYecKOd KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHUU BEIECTBA JUIsl MOHWMAaHUS
OKpY’Karoliero Mupa u sipienuii npupoast (OITK-2);

TOTOBHOCTBIO HCIIOJIB30BAaTh 3HAHMSI O CTPOCHHUM BEILECTBA, MPUPOJIE XUMUYECKOHN CBSI3U B
pa3IMYHBIX KJAcCaX XUMHYECKMX COEIMHEHUH NJs NMOHMMaHHS CBOICTB MaTepUaloB U
MEXaHU3Ma XUMUYECKHX MPOLIECCOB, MPOTEKAIIHUX B OKpyxkarouiem Mupe (OITK-3);
3namo:

OCHOBHBIE TOHSTHS M COOTHOLICHHS TEPMOJMHAMHMKH TIOBEPXHOCTHBIX  SIBICHHI
(TepMOIMHAMUKA TOBEPXHOCTHOIO CJIOSI; aATe3Us, CMAaUYMBAaHUE U PACTEKAaHUE KHUJKOCTEH;
JUCIEPCHOCTh U TEPMOJIMHAMUYECKHE CBOMCTBA Tell; aJcopOLMsl Ta30B U MapoB, aJcopOnus
U3 pacTBOPOB);

OCHOBHBIE METO/IbI MOTYYEHHSI TUCTIEPCHBIX CUCTEM;

OCHOBHBIE  CBOMCTBa  JUCIEPCHBIX  CHUCTEM  (DJIEKTPONOBEPXHOCTHBIE  CBOICTBa;
KMHETUYECKUE M ONTHUYECKHE CBOMCTBA; CBOMCTBA pACTBOPOB KOJIJIOWIHBIX MOBEPXHOCTHO-
aKTHBHBIX BEIIECTB);



— OCHOBHBIEC NOHSTHSI U COOTHOILIEHUS TEOPUH arperaTMBHON YCTOWYMBOCTH U KOATyJSILIMH
0 OOHBIX TUCTIEPCHBIX CUCTEM;

— OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOoOOpa3oBaHUS M  PEOJOrMYECKHE CBOMCTBA
JUCIIEPCHBIX CUCTEM.

Ymems:

— TMPOBOJUTH pACYETHl C MCIOIb30BAHUEM OCHOBHBIX COOTHOIIEHUH TEPMOAMHAMUKHI
IIOBEPXHOCTHBIX SIBJIEHUI U pacueThl OCHOBHBIX XapaKTEPUCTUK JAUCIIEPCHBIX CUCTEM;
Braoemy:

— METOJaMH MU3MEPEHUs TOBEPXHOCTHOTO HATSHKEHMS, KPAaeBOTO YIjia, BEIMYMHBI acOPOLUU
U YAEIbHOI MOBEPXHOCTHU, BSI3KOCTH, KPUTUUECKON KOHILIEHTpAlMU MULEII000pa30BaHus,
NMEKTPOKUHETUYECKOIO MOTEHIMANIa; METOJAaMHM IIPOBEICHUS IUCIEPCHOHHOIO aHalu3a,
CUHTE3a IUCIIEPCHBIX CUCTEM M OLIEHKU MX arperaTUBHON yCTONYHMBOCTH.

3. Kparkoe conepxaHne JHCHHUIIIMHBI

Moayas 1. [Ipenmer u npu3zHaku 00bEKTOB KOJUIOMTHOW XUMUH

KommonnHas XumHs - Hayka O IIOBEPXHOCTHBIX SBICHMSIX W JUCIEPCHBIX CHUCTEMAX.
OcCHOBHbBIE NPU3HAKU JTUCHEPCHBIX CUCTEM - T€TEPOr€HHOCTh M JUCIEPCHOCTbH; IOBEPXHOCTHAS
SHEPrus; KOJINYECTBEHHbIE XapaKTePUCTUKHU aucnepcHocTH. Knaccupukanus TMCnepcHbIX CUCTEM.
Moayasb 2. TepMonHaAMHKa TOBEPXHOCTHBIX SIBICHUH

OO0w1ast XapakTepuCTUKa MMOBEPXHOCTHOM 3Hepruu. [loBepXHOCTHOE HATsKEHUE. YpaBHEHUE
['n66ca-I'enpMronpua uii  BHYTPEHHEH  yJIENBHOW  MOBEPXHOCTHOM  SHEpPruM  (MOJHOU
HOBEPXHOCTHOM SHEPIUN).

Meton u36eiTkoB ['160ca. dyHmameHTabHOE aicopOmonHoe ypapHenue ['mdoca. YactHoe
Bblpa)keHUEe ypaBHeHUs [n0O06ca. IloBepXHOCTHO-aKTHBHbIE U IOBEPXHOCTHO-MHAKTHUBHBIE
BELIECTBA.

Anresus u koresus. YpaBHeHue Jlrorpe s pabotsl anre3uu. CmaunBanue, 3akoH lOHra.
VYpaBuenue [ronpe-lOnra. Pactexanme >kuaxocteil, Kod(pQHUIMEHT pacTekaHusi 1mo [ apkuHCy.
Oddext Mapanronu, npaBuio AHTOHOBA.

[TpaBuiio ¢a3 ['mb6ca u nucnepcHOCTh. BnMsiHMEe KpHUBHU3HBI MMOBEPXHOCTH HA BHYTPEHHEE
nasiienue ten (ypaBHenue Jlamaca). Kanwmuispaele ssinenus. YpaBHenue KenbBuna. BnusiHue
JUCIIEPCHOCTH HAa PacTBOPHUMOCTh, KOHCTAHTY PaBHOBECUS XMMHUYECKOW pEaKlMH, TEMIIEpaTypy
¢azoBoro nepexona.

MeTonpl  TOJIyd€HHUsT JUCIEPCHBIX CUCTEM. YpaBHeHuHe PeOunnuepa mans  paboThbl
mucnieprupoBanus. O¢dext Pebunnepa. ['omoreHHas M rereporeHHas KOHJAEHCAlMsA. DHEPrus
['u60ca obpazoBanus 3apoapiiia HOBoH (pa3el. Kunetnka oOpa3zoBanus HOBOM (a3bl.

Moayab 3. AncopOIOHHBIE pAaBHOBECHUS

[Ipupona aacopOIMOHHBIX CUJI. AJCOPOIMS Ta30B U MapoB HA OJHOPOJIHON MOBEPXHOCTH.
3akoH I'empu. Mogens u ypaBHeHue Jlenrmiopa. Teopust MOTUMOJIEKYJISIPHONW ancopOLuu
Bpynayspa, Ommera, Temnepa (bOT). Onpenenenne yaenbHou nmoBepxHoctu merogom bOT.

AncopOuust Ta30B U MapoB Ha MOPUCTHIX Marepuanax. Knaccudukanus nop no yOuHuny.
Teopuss kanwuisipHOM KoHAeHcanuu. Pacuer wuHTerpaibHod U U depeHIraTbHON KPUBBIX
pacripesiesieHus: oObema 1op Mo pasmepam.

AncopOuusi Ha MHMKPONOPHUCTBIX MarepHasax. [lorenunansHass Tteopus IlonsHu.
XapakrepucTuueckas kpuas ajgcopOuun. O0o0meHHoe ypaBHeHHe Teopun JlyOrnHnHa 00BbEMHOTO
3aI0JIHEHUS MUKPOTIOp, ypaBHeHue JlyOuHuHa - PanymikeBuya.

AncopO1ust MOBEpXHOCTHO-aKTUBHBIX BemecTB. [IpaBuio rokno - Tpaybe. 3aBUCUMOCTD 110-
BEPXHOCTHOT'O HATSHKEHHsI OT cocTaBa pacTBopa. YpaBHeHue lllumikoBckoro. YpaBHEeHUs cocTosi-
HUS ra3000pa3HBIX MOBEPXHOCTHBIX (aICOPOLIMOHHBIX) MJIeHOK. Beck! JIenrmiopa.

Monyab 4. DekTpudecKue IBICHUS Ha TOBEPXHOCTH

Mexanu3mbl 00pa3oBaHusi ABOMHOTO snekTpuueckoro cios (JA2C). Ypapuenus Jlunmnmana.
OnexTpokanwuisipasie  KpuBble. Teopunm crpoenuss JOC. Pemenue ypaBHenusi Ilyaccona-
boneimana mis auddysnoit wactu JI3C. ADC no teopun Iltepna, nepesapsika NOBEpXHOCTH.



DNEKTPOKUHETUYECKHUE SBIEHUS, DIEKTPOKUHETUUECKUI NTOTEHIIMAN. Y paBHEeHUE [ ebMrob-
11a-CMOITyXOBCKOTO JJIs 3JIEKTPOOCMOca U eKTpodopesa.
Mopnyas 5. Kunernueckue cBoMCTBa JUCIEPCHBIX CUCTEM

CBsI3b CKOPOCTH OCAXJIEHUS YaCTULl C UX pa3MepoM. YciioBHs colmoneHus 3akoHa CTokca.
CenuMeEHTAllMOHHBIM aHaNU3 MOJUAMUCIEPCHBIX cucTeM. KpuBble pacrhpeneneHus 4acTHll I10
pasmepam. [Ipupoma OpoyHOBCKOTO ABMXKEHUS. 3akoH DitHITetHa-CMoayxoBckoro. CiencTBus u3
TEOpPUH OpOYHOBCKOTO JIBU>KEHMUSL. CenumeHTanmoHHO-TU (D HYy3NOHHOE paBHOBecHE,
TUIICOMETPUYECKUN 3aKOH.

Moayab 6. ArperaTuBHast yCTOMUMBOCTD M KOATYJISALUS AUCHEPCHBIX CUCTEM

CenuMeHTallMOHHAs M arperaTuBHas ycroiumBocTu cucreM. JlnoduiabHble u a1opoOHbIE
cucremsl. Kpurepuii nuopunsaoctu no Pedunnepy-Lykuny. JInogunsHbie AUCIEPCHBIE CHCTEMBI.
Knaccugukanuss MNOBEpXHOCTHO-aKTHBHBIX BEIIECTB. TepMOAMHAMMKA M MEXaHU3M MH-
nemwtoooOpazoBanus. Crpoenne muuemn [IAB. Comrobunmzanusa. KpuTwueckass KOHIIGHTpanus
MUIIEIUI000pa30BaHMsl, METO/IbI €€ OIIPEIEeIICHHSL.

JInopoOHbIe mucepcHbIe CUCTeMBL. DaKTOPBI YCTOHYMBOCTH JIMOPOOHBIX cucTeM. bricTpas
U MemleHHas koarymsauus. Kunetnka koarymsanuu 1no CMOIYyXOBCKOMY. 3aBHCHMOCTH 4YHCIIA
YacTHUIl Pa3HOro Mopsajka oT BpemeHu. OCHOBHBIE MoJ0KeHus Teopun Jepsaruna, Jlannay, depses,
Ogepbexka (AJIPO). PacknuHuBaroniee JaBiieHUe U ero coctapistouiue. OOlee ypaBHEHHE UIs
SHEPrUM B3aUMOJECUCTBUS TUCIEPCHBIX YacTull. [loTeH1ManpHble KpUBbIE B3aUMOAEHCTBUS YACTHII.
HentpanuzannonHas u KoHIEHTpauuoHHas koaryssinus. [Ipasuno [ynsne-I'apau.

Mopnyas 7. CTpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHUUECKHUE CBOMCTBA JUCIIEPCHBIX CUCTEM

Tunsl CTpyKTYyp, 00pa3yroIIMXcsi B JUCHEPCHBIX CUCTeMaX. B3anMoCBsI3b MEXIy BUAOM
NOTEHLMAIbHONU KpUBOM B3aumojencTBus yactul (mo teopun JJIDO) m TUIIOM BO3HUKAIOMIUX
CTpYKTYp. KoarysiinoHHO-TUKCOTPOIIHBIE U KOHIEHCALIMOHHO-KPUCTAJUIN3ALIMOHHBIE CTPYKTYPBI.

Peonoruueckuii Meroa HcciaenOBaHUS JUCHEPCHBIX cucreM. OCHOBHBIE MOHATHS U
UJCaNIbHBIE 3aKOHBI PEOJIOTHH. MoaenpoBaHue peoIOrH4eCKUX CBOMCTB TE.

Knaccugukanuss AUCIEPCHBIX CHCTEM 1O CTPYKTYPHO-MEXaHHYECKUM CBOWCTBaM. Bs3KoCTh
KUJKUX arperaTUBHO YCTOMUYMBBIX JUCIEPCHBIX CUCTEM. Y paBHeHus OWHIuTeiHa, Illtaynunrepa,
Mapka-XayBuHka. Peosjormueckue  CBOWCTBa  CTPYKTYPUPOBAHHBIX  JKMJIKOOOpa3HbIX U
TBEPI00OPa3HBIX CUCTEM.

4. O0beM yueOHOI TMCUUTITUHBI:
4.1. OuHas popma:

Brst yae6HO# paGoTs: B 3aueTHBIX B akanem. B actponom.
SIMHUTIAX qacax yacax
O01mas TPyA0eMKOCTb JUCIUILIHHBI 110 5.0 180 135
Y4eOHOMY IIaHy
KoutaktHas pa6ora (KP): 1,78 64 48
Ulexumnm (JIek) 0,89 32 24
Ulaboparopubie 3ausTus (J1ab) 0,89 32 24
CamocrositesbHas padora (CP): 2,22 80 60
[TonroroBka K 1a00paTOpHBIM paboTam 1,11 40 30
Jlpyrue BUJbl CAMOCTOSITENIbHONM PabOTHI 1,11 40 30
Bua koHTpoOJIs: 3a4eT / IK3aMeH 1,0 Jkezamen Jx3amen
: (36) (27)
4.2. 3aounas dopma:
Buist yueGHOR paboTs: B 3aueTHBIX B akanem. B actponom.
CIMHUTIAX qacax qacax
O0mas TpyA0eMKOCTb JMCUMIIJIMHBI 110 5.0 180 135
Y4eOHOMY IIAHY
KonraktHas pa6ora (KP): 0,44 16 12
Jlexmmm (JIek) 0,22 8 6




JlaboparopHbie 3ausTus (J1ab) 0,22 8 6

CamocrositesbHas padora (CP): 4,31 155 116,25

[ToaroroBka K J1abopaTopHBIM paboTaM 1,12 40 30

Jlpyrue BUbI CAMOCTOSITENILHON PaOOTHI 3,19 115 86,25

Buj koHTpOJIsi: 3a4eT / IK3aMeH 0,25 JK3aMeH JK3AMEH
’ 9) (6,75)

AHHOTaNUA padoyeil NPOrpaMMbl IUCIUTLIHHBI
«Anammtuueckas xumus» (b1.5.04)

1. Heap aucuMmJIMHBI — MpUOOpeTeHHE OO0YYarolMMCS 3HAHUM IO OCHOBHBIM TIpYIIaM
METOZI0B XMMHUYECKOT0 aHaln3a, Hauboyiee MIHPOKO MPUMEHSIEMbIX B MPOMBIIUICHHOCTH U
UCCIIEIOBATENLCKOM paboTe, a Takke KOMIETCHIMH, HEOOXOAUMBIX [Jsi pelleHus
KOHKPETHBIX 3a/1a4 XUMUYECKOTO aHAIM3a.

2. B pe3yabTaTe HM3ydyeHHMsl TUCHMILUIMHBI 00y4YalIUiicsi M0 mMporpaMme OGakajiaBpuara
JOJI2KeH:

Obnaoams cnepyromumu oouenpogeccuonanvrvimu (OIIK) komneTeHIMIMHU:

— CHOCOOHOCTBIO M TOTOBHOCTHIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JMCUUILIMH B ipodeccuonanbHoi nesirenbHoctr (OIMK-1);

— TOTOBHOCTBIO UCIOJb30BaTh 3HAHUSL O CTPOCHUU BEIIECTBA, MPUPOJIEC XUMHUECKON CBSI3U B
Pa3IMYHBIX KJAcCaX XUMHYECKHX COCIMHEHUH NJs MOHMMAaHHWSA CBONCTB MaTepUaloB U
MeXaHHM3Ma XUMHYECKHX MPOIIECCOB, MPOTEKAOMIMX B okpyxatoieM mupe (OI1K-3).
3nams:

— OCHOBHBIC TOHSATHS, TEPMHUHBI, METOAbl M TPHEMbl KAYECTBEHHOTO U KOJIMYECTBEHHOTO
XUMHAYECKOTO aHajM3a, TEOPHI0 XUMHUYECKHX W (U3NKO-XUMHUECKHX METOAOB aHAIU3a,
MIPUHIIMIIBI pa0OTHl OCHOBHBIX MPUOOPOB B (PU3UKO-XUMUYECKIX METOJaX.

Ymems:

— TMPUMEHATH NMPUOOPETEHHBbIE MPAKTHUYECKUE HABBIKM B MPO(ECCHOHAIBHON IesTeNbHOCTH
JUIS pelIeHUS KOHKPETHBIX 3a/ay; BIAJETh: IOHUMAHHEM Ieled U aJropUTMOB
XUMHUYECKOTO  aHajluW3a, CIoco0amMu  pelieHHs aHAJUTHYEeCKUX  3ajad, OLIEHKOU
BO3MOKHOCTEH KaXJOro METOJa aHaliu3a, OCHOBAaMHU METPOJOTUYECKOW  OLIEHKHU
PE3yJIbTaTOB KOJMYECTBEHHOIO XUMUYECKOT0 aHATIN3a.

Braoemy:

— I[OHMMaHMeM IeJell MW aJIropuTMOB XMMMYECKOI'O aHaliu3a, CIoco0aMM peIIeHus
AHAJIMTUYECKUX 3a7ad, OLICHKOM BO3MOXKHOCTEH Ka)kJOr0 METOJa aHaliu3a, OCHOBaMH
METPOJIOTMYECKOM OLIEHKH PE3YJIbTaTOB KOJMYECTBEHHOI'O XUMHUYECKOT0 aHAN3a.

3. Kparkoe coaepxanne IUCHMIIJIMHBI:

Bgenenue. Ilonstue 06 ananutuueckoit xumuu (AX) Kak 0 cucTeMe 3HaHUi, MO3BOJISIONIEeH
YCTaHOBUTH KAueCTBEHHBIM M KOJUYECTBEHHBIM cocTaB BewiecTBa. 3anadun AX. AHaIUTHYECKUN
CUTHQJI KaK HOCUTENTh KAUYeCTBEHHOW M KOJWYECTBEHHON uH(MOpMaIruu 00 OOBEKTE aHaau3a.
[TousiTe 0 mpobooTdope u npodonoaroroske. OCHOBHBIE TPeOOBaHMUS, IPEABSABISIEMbIE K METOAAM
XUMHYECKOTO aHaju3a. YCIOBUS BBINOJHEHHUS oOmpeeneHud. AnHanutudeckas (dopma,
aHAJTUTUYECKHUE MTPU3HAKH. AHATUTHYECKHE KJIaCCU(PUKALIMU KATHOHOB U AaHUOHOB.

Cucrematnueckuii 1 1poOHbIN aHanu3. COBpeMEHHbIE METO/IbI UIECHTHU(PUKAIIUU FTIEMEHTOB
U coenvHEeHNH. OpraHn4YecKue aHAIUTUUYECKUE PEarcHThl B AHAJIU3€ HEOPraHWYECKUX BEILECTB.
PaBHOBecuSs B aHATUTHYECKUX TOMOT€HHBIX M T€TEPOreHHbIX cucTeMax. OCHOBHbBIE THUITBI PEAKIIH,
npuMeHseMblx B AX (KHCIOTHO-OCHOBHOE B3aMMOJEHMCTBHE, OKHCIEHHE- BOCCTAaHOBIICHHE,
KOMIUIEKCOOOpazoBaHue, ocaxiaeHue). OnucaHue paBHOBECHS AaHAJIUTUYECKUX peakuuil ¢
MOMOIIIBI0 KOHCTAHT paBHOBECHS. Yd4eT MOOOYHBIX PEeaKIMid ¢ TMOMOIIbIO ammapara yCIOBHBIX
KOHCTaHT paBHOBecHs. lcrosnb30BaHME YCIOBHBIX KOHCTAHT paBHOBECHS JUIsl ONTHUMHU3ALUU
QHWINTUYECKUX pEaKUUHd U TNPAKTHUECKUX YCIOBUM HX BbINOAHEHHUsS. OCHOBBI METO/OB
KOJIMYECTBEHHOTO XHWMHUYECKOro aHaiau3a. MeToapl KOJMYECTBEHHOIo aHanus3a. 1pebdoBaHus,
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IPEIbABISEMBbIE K XUMHUYECKMM DPEAKLUSAM, HCIOJIB3YEMBIM B XHMHUYECKOM aHAJIM3E. OTallbl
KOJIMYECTBEHHOr0 aHanu3a. [IoHATME O IpaBHMETpPUYECKOM aHalnu3e. [eOpeTH4EeCKHE OCHOBBI
TUTpUMETpUUECKOoro ananusa. [lpuembl TuTpoBanus. Pacuersi B Tutpumerpuu. I 'paduueckoe
oroOpakeHue mpouecca TUTpoBaHUsA. CKayOK THUTPOBAHUS, TOYKA SKBMBAJEHTHOCTH, KOHEYHas
TOYKa TUTpoBaHus. [lepBuuHBIE U BTOPUYHBIE CTaHAAPTHL. MeETOJ KHCIOTHO-OCHOBHOIO
TUTpOBaHUA. BbIOOpD KHCIOTHO-OCHOBHOrO uHJIuKaTopa. Ilpumepsl omnpenenenuil. Merosl
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOI'O TUTPOBaHUS. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBINA IOTEHLINA.
@DaxTopsl, BAUAIOIIUE HA €ro BenuunuHy. Y paBHeHue HepHcra.

Ilepmanranatomerpus.  Momomerpus.  OnTummsauus — yCIoBHil  ompeneneHus.  Meron
KOMILJIEKCOHOMETPUUYECKOr0  TUTpOoBaHMUA. OCOOEHHOCTH peakuuid  KOMILIEKCOOOpa3oBaHUs
(xematooOpazoBanusi) uoHOB MetawioB ¢ OJATA. Bpibop  oONTHUMandbHBIX  yCIOBUH
KOMIUIEKCOHOMETPUYECKOT0 TUTPOBaHUA. TUTpoBaHME MO METOAY OCakieHus. MeTrponorudeckas
OLICHKA pe3yJIbTaTOB aHaiu3a. VHAMKAaTOpHBIE M WHCTPYMEHTAJIbHBIE CIIOCOOBI YCTAHOBJICHUS
TOYEK JKBUBAJICHTHOCTH.

BBenenne B (u3MKO-XUMHUECKHE (MHCTPYMEHTAJbHBIE) METOJbl XMMHYECKOTO aHaIh3a
(MMXA-OXMA). Knaccubukamus G(U3HKO-XUMHYECKUX METOJOB aHaln3a. AHAJIUTHYECKHH
CUTHAJI KaK WHpopMaTuBHAs (QYHKIHMS COCTaBa BemecTBa. MeToabl KOJIMYECTBEHHBIX H3MEPEHHI B
OXMA, ux XapakTepucTHKa. AHAJIUTHUYECKHE U METPOJOTMYECKHE XapaKTEPUCTHKU METOAMK
OTIpeIeNICHUSI.

4. O0beM yueOHOH AMCUMIIIMHBI:
4.1. Ouynas dopma:

N B 3auerHbIx B akanmem.
Bunsr yue6HOM paboThI B actponom. wacax
SAMHUIIAX yacax
O01as TPYA0€eMKOCTb U CHUNITUHBI 4.0 144 108
10 y4eOHOMY ILIAHY
KonrakTHas pa6ora: 1,78 64 48
Jlexummn (Jlek) 0,45 16 12
JlaboparopHsbie 3ausaTus (J1ab) 1,33 48 36
CamocrositeibHas padora (CP): 2,22 80 60
[ToaroToBka K 1a00paTopHbIM paboTam 1,11 40 30
Jlpyrue BUIBI CAMOCTOSITENILHON PaOOTHI 1,11 40 30
Buja koHTpOJISI: 3a4eT / IK3aMeH - 3adeT ¢ OEHKOH -
4.2.3aouHas hopma:
Brst yae6HO# paGoTs: B 3aueTHBIX B akagem. B actpoHowMm. yacax
CIMHUTIAX gacax

O01mas TPyA0eMKOCTb IUCHUIIIMHBI 4.0 144 108
1o y4e0HOMY ILIAHY
KonrakTHas padora: 0,45 16 12
Jlexiuu (JIek) 0,17 6 45
JlaGoparopHsie 3ansTHs (J1a0) 0,28 10 7,5
CamocrositesibHas padora (CP): 3,44 124 93
[TonroroBka Kk 1a00PATOPHBIM 3aHSATUSIM 1,11 40 30
Jlpyrue BUIBI CAMOCTOSTENBHON pabOThI 2,33 84 63
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,11 3auer c(:l))uemcon 3auer c(é))uemcon

AHHOTanuA padove NPOrpaMMbl INCIUATLIHHBI
«HAnxenepuas rpapuka» (b1.5.05)

10




1. Heap AUCHMIUIMHBI — HAYYUTHh CTYJCHTOB BBINIOJHATH M YHATATh YEPTEKH IO MpaBUIAM H
YCIIOBHOCTSIM COTJIACHO CTaHJapTaM €IWHOW CHUCTEMbl KOHCTPYKTOPCKOHW JIOKYMEHTAIUU
(ECKI).

2. B pe3yabTaTe M3ydyeHHsl TUCHMILUIMHBI 00y4YalIUiicsi M0 mMporpaMme OakajiaBpuara
J0JIZKEH:

Obnaoams cnenyrommmu odowexyromypuvimu (OK) u obwenpogheccuonanonvimu (OIIK)
KOMITETCHITHSIMH

—  CImoCOOHOCTBIO K CaMOOpraHu3aliu U camooopasoBanuio (OK-7);

— BIAJEHUEM OCHOBHBIMM METOJIAMH, CIIOCOOAMHM M CpEACTBAMHM IOJIYYEHHUs, XPaHEHHUS,
nepepaboTKH HMH(POpPMALMU, HaBbIKAMU PabOThl C KOMIBIOTEPOM Kak CpPEICTBOM
ynpasiienus uadopmarueii (OITK-5).
3namo:

— cnoco0bl 0TOOpakeHUS MTPOCTPAHCTBEHHBIX (DOPM Ha TUIOCKOCTH;
— IpaBWIa ¥ YCIOBHOCTH IIPU BBINOJIHEHUH YEPTEKEH;

—  BUJbI U3JIEIUNA U KOHCTPYKTOPCKUX JIOKYMEHTOB;

— Ha ypOBHE NPEACTaBJICHUS XapaKTEPUCTUKU (POPMBI U IOBEPXHOCTH U3IEIIUH.
Ymems:

— BBIIOJHATH U YATATh YEPTEIKU TEXHUUECKUX U3AETHH C yIeTOM JeHCTBYIOIINX CTaHIapTOB;

—  BBINOJHATH U YUTATh CXEMbI TEXHOJIOTMUYECKUX MPOLIECCOB;

— MHCII0JIb30BaTh CPEJCTBA KOMIBIOTEPHON IpaUKH JUIsl U3TOTOBICHUS YEPTEKEH.

Braoemy:

— crnocobaMu U pueMaMu U300paXKeHus IPeIMETOB Ha INIOCKOCTH;

— rpaduyecknm nakerom «Kommacy.

3. Kparkoe conepxanue IUCHHUIIJIMHBI:

Mopnyas 1. U3nenue H KOHCTPYKTOPCKHE JOKYMEHTHI.

3HaKOMCTBO C BHJAaMM M3AEIMH M KOHCTPYKTOPCKUX JIOKYMEHTOB, CXEMBbl. Apmarypa
TpyOOTIIpOBOa U3yUeHHE Pe3b0, Pe3bOOBBIX U3IETHI M BHIITOJTHEHUE ICKU30B U YepTEeKel Aeranen
C pe3b00ii.

Mopnyas 2. CoennHeHnne geraJjie.

CrannapTHble pe3b0oBbIe H3AeIMs U coequHeHus. CoeanHeHne aeTaneid 60JITOM U IIMUIBKOM.
Pe3pOoBbie  TpyOHBIE coenuHeHus. llankoBble coeauHeHus. DnaHLEBbIE  COEAUHEHMS.
Hepaszbemuble coeauHeHus netaneid. ['eomeTpuueckue XapakTepUCTUKH (OPMBI M MOBEPXHOCTHU
1563 (05078

Mopnyas 3. UepTexn cO0POYHBIX eJHHHULL. JJIEMEHThI KOMIIBIOTEPHOI rpaduKu.
[IpaBusia BbIlONIHEHUsT U odopmiieHuss cOopoyHoro ueptexa. J[letanupoBaHue ueprexei
COOPOUHBIX €TMHHIL. DJIEMEHTBl KOMITbIOTEPHOH rpaduKy.

4. O0beM yueOHO# AN CUMIIMHBI:

4.1. Oynas dopma:

Bunel yue6HoI paboTh B 3aueTHbIX B akagem. yacax | B actpoHOM.
€IMHUIIAX Jacax

O01as Tpya10€eMKOCTh M CHUILIHHBI MO 4,0 144 108
y4eOHOMY IIAHY

KonTakTHas padora: 1,3 48 36
Jlexmm (Jlek) 0,4 16 12
[Tpaktuueckue 3anstus (I13) 0,7 24 18
JlaboparopHsbie 3ausaTus (J1ad) 0,2 8 6
CamocrositesibHas padora (CP): 2,7 96 72
KypcoBas pabota 0,4 12 9
Jlpyrue BHIBI CAMOCTOSITENILHOW PaOOTHI 2,3 84 63
Buja koHTpoOs: 3a4eT / IK3aMeH _ 3auer _

C OLICHKOM
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4.2.3aounHas hopma:

Bunsl yueOHOM paboThI B 3auerHbIX B akagem. yacax | B actpoHOM.
€AMHUIIAX yacax
O01mas Tpy10eMKOCTb M CUUILIUHBI IO 4,0 144 108
y4eOHOMY IIAHY
KonTakTHas padora: 0,33 12 9
Jlexmm (Jlek) 0,12 4 3
[TpakTaeckue 3arstus (I13) 0,17 6 3
Jlaboparopusbie 3ausTus (J1ab) 0,06 2 3
CamocrositesibHas padora (CP): 3,56 128 96
Kypcosas pabota 0,33 12 9
Jpyrue BUIbI CaMOCTOSITEILHON pabOThI 3,22 116 87
Buj koHTpoOs: 3a4eT / 3K3aMeH 0,11 3auer 3auer
C OLIEHKOM C OLIEHKOM
(4) @)

AHHOTalnus padoyeil NpOrpaMMbl AMCUMUILINHBI
«IIpukaagnas mexanuka» (b1.5.06)

1. Heap qucuUMNJIMHBI — HAYYUTh O0YYaIOIIErocs TBOPUYECKOMY MOAXOAY K BBITOTHEHHIO
WH)KEHEPHBIX pAacyeToB Ha MPOYHOCTh, JKECTKOCTh M YCTOWYMBOCTH 3JIEMEHTOB
KOHCTPYKIUH, IeTanel y3710B MalllH U anmnaparos.

2. B pe3yabTare n3yyeHusi AMCHUILINHBI 00y4YalOLIUIicsl MO MporpaMMe GakajiaBpuaTa
JTOJI2KeH:

Obaaoams cnenyromumu oouenpogeccuonanvruvimu (OIIK) koMneTeHIUsIMHA:
CIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUUIUIMH B
npodeccronanbHoit AesteabHocTu (OITK-1);

CTIIOCOOHOCTBIO HCIIONIb30BaTh 3HAHHUA O COBPEMEHHOW (M3MYECKOH KapTWHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHM BEUIECTBA Ul TMMOHMMAaHUS
OKpYy»Karomiero Mupa u sieienunii mpupoasl (OI1K-2).

3nams:

OCHOBHBIE YpaBHEHMs M METOJbl PEIICHHUs 33a/ad CONPOTUBIICHUS MaTEpUATOB M JeTanen
MaIlIWH;

OCHOBHBIE METOIbl PACYETOB HA IPOYHOCTH U JKECTKOCTh 3JIEMEHTOB KOHCTPYKIIMN MAITUH U
arnmaparos;

OCHOBBI TEOPUH pacyeTa JIeTalell U y3JI0B MAIllMH U anmapaToB XUMUYECKOW TEXHOIOTHH.
Ymems:

MPOBOJIUTh pAcUeThl DJIEMEHTOB KOHCTPYKIIMA HAa OCHOBE METOAOB COMPOTHBIICHUS
MaTepuasos;

pacCcYUTHIBATh M KOHCTPYHUPOBATH JETAIH MAIIIWH 110 HCXOHBIM JTaHHBIM;

MIPOU3BO/IUTH PACUETHI 0 OCHOBHBIM KPUTEPHUSIM paOdOTOCIIOCOOHOCTH M KOHCTPYHPOBAHHUS
JieTae MallvH.
Braoemw:
HaBBIKAMH pacyeTa CONMPOTHBIICHHS MATEPUAIIOB aHATUTHICCKAMHU METOIaMH;
HaBBIKAMHU BBIOOpA MaTEPUAIIOB 110 KPUTEPUSIM TIPOYHOCTH;
pacdyeTamMu TUIOBBIX JE€TaJIed MAILIMH, OJIb3YsCh CIIpaBoYHOM uteparypod u I'OCTamn.
3. Kparkoe conep:kanue THCIIUNIHHBI:
1. Beenenue
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Ponp mpenmera «lIpukinagHas MexaHuka» B (OPMHUPOBAHUM HWH)KEHEpAa XUMHKa-
TexHouora. «[IpuknagHas MexaHuKa» Kak OCHOBA JJIsl IOHUMaHUs paboThl, yCTPOHUCTBA U
0e30MmacHOM 3KCIuTyaTauuyu 000pyL0BaHUS XMMHUYECKOTO IPOM3BOACTBA.

2. Moayas 1 «Onpenesienue peakuni onop. PacrsxeHue-caxarue».

Paznen 1.1. Onpenenenne peakiuii omnop.

AGCOM0THO TBEpIOE TEI0. DIeMeHThI CTaTUKU. OCHOBHBIE MOHATHS. AKCHOMBI CTaTHKH.
VYpaBHeHus paBHoBecHs. CBS3H U UX pEaKLUU.

Pa3nen 1.2. PacTsokeHue-coxkaTue.

OcHOBHbBIE [JOMNYIIEHHWS W IPUHLUIIBI CONPOTUBIEHUS MaTepuaioB. Meroa ceueHUil.
Hampsoxkenus, nedopmanuu wu mepemerieHus. 3akoH ['yka. Iloctpoenme »smrop
BHYTPEHHUX YCUJIUH, HanpspkeHUM M nepeMmenieHuil. CTaTH4ecKd ONpeAeauMble U
CTaTMUYECKHM HEONpEeleNMMbIE 3ajadd. JluarpamMmsl pacTsDKEHUs [UIsl IUIACTUYHBIX U
XPYIIKMX MAaTepUajoB U HMX XAPAKTEPUCTUKU. JlomycKaeMble HANpsDKEHUs. Y CIIOBUE
IPOYHOCTH MPH PACTIKEHUH (CIKATHH).

3. Moayas 2 «Kpyuenune. U3ruo».

Paznen 2.1. Kpyuenue.

3axoH ['yka npu casure. BHyTpeHHue cuiioBble GpakTopsl pu KpyuyeHuu. Hanpsbkenus B
CTEPXKHAX KPYTJIOro CeYeHUs. Y CJI0BHE TPOYHOCTH IIPU KPYUEHHUH.

Paznen 2.2. U3ru6.

['eomeTpryeckue XapakTEpUCTUKH IUIOCKUX ce4eHMU. IIoHATHE YnCTOro M nmonepevyHoro
nu3ru6oB. IlpaBuna MocTpoeHHs] SHIOP MONEPEYHbIX CHWJI UM M3THOAIOLNIMX MOMEHTOB.
OnpezneneHue HOPMaJbHBIX HampspDKeHUH. YciaoBHe NPOYHOCTH HpU  M3rube.
Omnpenenenue kacaTelnbHbIX HANpsKeHUH. PanmonanbHble (hOpMbI ceueHUI.

4. Moayasb 3 «Ci10:KHOe HANIPSIKEHHOE COCTOSTHHE.

Paznen 3.1. CiioxHOE HANPS>)KEHHOE COCTOSIHUE.

OcCHOBBI TEOpHUH HANpPSHKEHHOTO COCTOSIHUS M runore3sl npouyHoctu. [lonsaTtue
HaNpsHKEHHOTO COCTOSHUS. [ TTaBHBIE MIJIOMIAKK | TTaBHbIE HanpsokeHus. O000meHHbIN
3akoH I'yka. Haznauenue runores npoynoctu. [IoHATHE SKBUBAJIEHTHBIX HAPSDKEHUN U
KPUTEPUEB ITPOYHOCTH.

Pa3znen 3.2. TOHKOCTEHHBIE COCY/IBI.

TOHKOCTEHHBIE COCYABl XMMHMUYECKHUX HpPOM3BOACTB. OrlpeneieHue HaNpsHKEeHUH 110
6e3MoMeHTHOM Teopun. OcHOBHbIE jaomyiieHus. BeiBon ypaBHenus Jlamnaca. Pacuer
TOHKOCTEHHBIX 000JI04€K MO ypaBHeHUIo Jlamiaca v 1o CTaHIapTU30BAHHON METOIMKE.
VYcnoBrue npo4HOCTH.

Paznen 3.3. Pacuer cxarbIx cTep>kHEH HA YCTOWYUBOCTb.

Y CTONYMBOCTD 371€MEHTOB KOHCTPYKIMU. [ToHsATHE KpUTHUECKOM cuibl U K03 duuneHTa
3amaca npoyHocTu. Pacuer xputuueckoil cwibl mo Oitnepy. Ilpenensl npumMeHUMOCTH
dbopmynel Ditnepa. [Ipaktudeckuii cmocod pacuera Ha yCTOHYUBOCTb.

5. Moayas 4 «/letanu Mamun».

Pasznen 4.1. CoenuHenne neraneil MaluH.

Knaccudukanus neraneil MallMH W anmaparoB XMMHUYECKUX MPOU3BOACTB. Pe3nOoBbIe
coeauHeHusi. Pacuer OONTOBBIX COEAMHEHUI TMpPH MONEPEYHBIX U IMPOJOJIbHBIX
Harpy3kax. llInmoHounsle coenquHenns. HazHauenue u Bubpl MINOHOK. Pacdyer MINoHOK Ha
cpe3 u cmsatue. Bunabl cBapku. O6macts nmpuMeHeHus. Buapl cBapHbIX 1mBoB. PacueT Ha
MPOYHOCTH CTHIKOBBIX U HAXJIECTOYHBIX LIIBOB.

Pa3znen 4.2. Bansl u ocu, X ONOPBI U COEUHEHHUS.

Banbl, ux knaccudukauus u HazHaueHue. Ocu. [IpoekTHpoBOUYHBIE pacdeThl BajlOB U
oceil. [lopmmnHuky ckonbxeHusd. Marepuansl BriIajelmend. [IoAMMITHUKN KayeHUs.
[IpyHIMIIManeHOE YCTPOWCTBO M OCHOBHBIE T'€OMETpPUYECKHE pa3Mmepsl. J[OCTOMHCTBA,
HEIOCTAaTKU U 00JIACTH MPUMEHEHMS MTOIIUITHUKOB KaueHHs U CKoJIbXeHus. [IpuBoHbIe
mydtol. Hasnauenue. Knaccuduxanus mydT mo npuHUUIY JCHCTBUS U XapakTepy
pabotsl. [Topsnok moadopa MydT U OCHOBBI IPOUYHOCTHOTO PacyeTa.
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Pa3znen 4.3. Mexannueckue nepegadu.

3y6uateie mepenaun. OKpY)KHOE W paauaibHOE YCHIHS. PemyKTophl.

kiaccupukanus. [Ipumepsl cxeM peayKTOpoB.

4. O0beM y4eOHO THCHUTITHHBI:
4.1. Ounas popma:

Onpenenenne u

Bupl yue6HOM paboTh B 3auerHbix B akanem. B acTponom.
eIMHUIIaX yacax yacax

O0uas TpyA0eMKOCTb M CUUILIHHBI IO 4.0 144 108

y4eOHOMY IIAHY

KonrakTHas padora: 1,78 64 48

Jlexmmu (J1) 0,89 32 24

[Ipaktuueckue 3austus (I113) 0,89 32 24

CamocrositeanHas padora (CP): 2,22 80 60

Buja konTpoJsi: 3auer / 3k3aMeH _ 3auer ¢ _

OLIEHKOM
4.2. 3aounas ¢popma:
Bunst yueGHoii paboThl B 3aueTHBIX B akanem. B actpoHomMm.
eIMHULIaX yacax yacax

OO0umas TpyA0eMKOCTb M CUUILIHHBI MO 4.0 144 108

y4eOHOMY IVIaHY

KonrakTHas padora: 0,44 16 12

Jlexruu (JIek) 0,22 8 6

[Tpaktuyeckue 3ansatus (I13) 0,22 8 6

CamocrositebHas padora (CP): 3,45 124 93

Buja xonTpoJisi: 3auet / 3k3aMeH 0,11 3auder ¢ 3ader ¢

OLIEHKOM OLIEHKOM
4) 3
AHHOTAIUA padoyeil MPOrpaMMbl M CIUTLINHbBI
«DJIeKTPOTEXHHKA M MPOMBINLIeHHasI djekTponnkay (b1.5.07)
1. Heap aucnumauHbl —  (opmupoBaHue oOyyaromerocss  KOMIIETCHIIUH,
0o0ecrnevynBaoIUX TEOPETHUECKYI0 U MPAKTHYECKYI0 TMOJATOTOBKY BBIMTYCKHHUKA,

YMCIOIICTO BI>I6I/IpaTI) U OKCILTYaTHPOBATb OJICKTPOTCXHHUYCCKUEC MW IJICKTPOHHBLIC
YCTpOﬁCTBa, BJIQZICIOICTO HABBIKAMH HCIIOJIB30BAHUS COBPCMCHHBIX I/IHCI)OpMaI_II/IOHHLIX
TEXHOJIOTHit A1 aBTOMATU3UPOBAHHOI'O MOJCIHMPOBAHUA U pacdeTa JJICKTPUUYCCKHUX U

SJICKTPOHHBIX LICTICH.

2. B pe3yabTaTe M3yyeHHs THCIUNIUHBI 00yYAIOIIMIiCs MO MporpaMMe daKkajaBpuara

JOJIKEH.

Obnadams cnenyrouumu odowexyromypusvimu (OK) u obwenpogheccuonanvrvimu (OI1K)

KOMIICTCHIIUAMM

— CIIOCOOHOCTBIO paboTaTh B  KOJUICKTHBE,

TOJICPAHTHO BOCHPHUHUMATDH

ATHHYECKHE, KOH(PEeCCHOHANbHBIE U KYIbTypHbIEe pasnuuus (OK-6);

— CIOCOOHOCTBIO K caMOOpraHu3anuu u camoodpaszosanuio (OK-7);
— TOTOBHOCTBHIO HCIIOJIb30BaTh 3HAHHUSA O COBPEMEHHOM (U3NYECKOW KapTHHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHH BEUIeCTBA U TMOHHMaHUS
OKpyXaromiero mupa u seienuii npupoast (OI1K-2);
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— BIIQJICHUEM OCHOBHBIMH METO/aMH, CIIOCOOAMHU M CPEICTBAMH IOJyYEHHs, XpaHCHHUS U
nepepaboTkn  WHGPOPMAIMK, HaBBIKAMH pPabOTBI C KOMIIBIOTEPOM KaK CPEIACTBOM
yrpasienus unpopmarmeii (OITK-5).
3uams:

— OCHOBHBIE IIOHATHS, ONPEAEICHUS U 3aKOHBI MICKTPUUYECKUX LENEH;

— METOAbl MOZACIMPOBAHUSA, aHAJIM3a M pacuéra Lened IMOCTOSHHOTO U IIEPEMEHHOr0 TOKOB,
METOJI0JIOTHIO JIEKTPOTEXHUYECKUX U3MEPEHUN;

— YCTPOMCTBO M HPUHIMIBI PabOTHI JIEKTPOTEXHUUYECKOTO U 3JIEKTPOHHOTO 00OpYyIOBaHUS,
TpaHc(hOPMATOPOB, IEKTPHUECKUX MAIINH, UICTOYHUKOB ITUTAHUSI.

Ymems:

— TIpPUMEHATh TEXHOJOTMM  MOJEIMPOBAaHHUA, aHaIM3a, pacuéra M  IKCIUTyaTaluH
AJIEKTPUUYECKUX CETEH, MPOMBIIUIEHHOTO 3JIEKTPOOOOPYAOBAHUS U JIEKTPOHHBIX TPUOOPOB;

— BbIOHpATh 3JEKTPOTEXHUYECKOE WU 3JIEKTPOHHOE OO0OpYAOBaHWE MJs pELIeHMs 3aaay
[IPOEKTUPOBAHMSI U PEAIN3ALNN XMMHUKO-TEXHOJIOIMUYECKUX IIPOLIECCOB U IPOU3BO/ICTB.
Braoemy:

— METOAaMU MOJIEITUPOBAHUS U PACUETA INEKTPUUECKUX U AIEKTPOHHBIX LIETICH;

— HaBBIKAMHM TIPAKTHUYECKON pabOThl € D3JEKTPUUECKON ammaparypoidl U 3JIEKTPOHHBIMU
YCTPOMCTBAMM.

3. Kpartkoe conepixaHne IHCHMIIIMHBI

Beenenune. IlpenMer, OCHOBHBIE NOHATHS, METONOJIOTHS DJIEKTPOTEXHUKH M IJIEKTPOHHKHU.

Kparkue ucropuueckue cBefeHUs. 3aaud U MECTO Kypca B MOJrOTOBKe OakajaBpa TEXHUKU U

TEXHOJIOTUH.
Mopayas 1. DnekTpuueckue Lenu
1.1.0cHoBHBIE OIpe/iesieHNs], ONIMCAHUS TapaMETPOB U METOJIOB PacyéTa 3JIeKTPUUECKHX LIeTIeH.
OCHOBHBIC MTOHATHA ¥ 0003HAYCHHS DIIEKTPUICCKUX BEIHMYUH U HJIEMEHTOB JIEKTPUUECKUX IIeTICH.
OcHOBBI 31eKkTpoOe3onacHOCTH. OCHOBHbBIE MOHATUS TEOPUM AJIEKTpUuYecKuX wLemneil. OCHOBHBIE
IPUHLIMIIBI, TEOPEMbI U 3aKOHBI AJIEKTPOTEXHUKU. MeEToapl MOAEIMpPOBaHUs, aHAJIM3a U pacuéra
JIMHENHBIX JEKTPUUYECKUX LIENIEN TIOCTOSIHHOIO TOKa.
1.2. Dnekrpuyeckue U3MEpeHus U IpruOOpHI.
MeTtoapl  U3MEpPEHMs  DJIEKTPUYECKMX  BEJIMYMH: MpsIMbIE M KOCBEHHBIE. AHAJIOrOBbIE
AIIEKTPOU3MEPUTEIbHBIE U LU(POBBIE AIEKTPOHHBIE NMPUOOPHI: YCTPONHCTBO, NMPUHIUN JEUCTBUSA,
o0acTi mpuMeHeHus. M3MepeHne aIeKTpHUUECKUX BEIMYMH: TOKOB, HAPSHKEHUH, COPOTUBIICHUH,
MOIIIHOCTH U YHEPIHH.
1.3. AnHanu3 u pacyér JIMHEHHBIX 1ienel IepEeMEHHOr0 TOKa.
CnocoObl mpencTaBieHus (B BUIE BPEMEHHBIX AMArpaMM, BEKTOpPOB, KOMIUIEKCHBIX YHCEN) U
napameTpsl (aMIUIMTYyZa, 4acTOTa, HadanbHas (aza) CHMHYycOMAalIbHBIX (YHKIMHA. MrHOBEHHOE,
cpelHee U JeiCTBYyIolee 3HAUEHUsI IEPEMEHHOTI0 CUHYCcOuAaNbHOro Toka (HampsbxeHus u DJ1C).
AKTHBHOE, PEaKTUBHOE U IIOJIHOE COIIPOTUBJICHUS BETBH. MOIIHOCTD B LIENAX MEPEMEHHOIO TOKA.
Koadduiment momHocTH (cos(Q)) M €ro TEXHUKO-DKOHOMUYECKoe 3HaueHue. [IpumeHeHue
anreOpbl KOMIUJIEKCHBIX YHCEN B 3JIeKTpoTexHUKe. KoMIUIeKCHBIN MeTo 1 pacuéra JIMHEWHBIX eTen
IIEPEMEHHOI0 TOKa. bamaHc MOIIHOCTHM B LENSAX IEPEMEHHOro TOKAa. Pe30HaHCHBIE SBIEHUS B
ANIEKTpUYECKUX IensX. Pe3oHaHc HampsokeHUl W TOKOB. AHaiu3 M pacu€r Tpex@asHbIX Lienen
IIEPEMEHHOTO TOKAa. ABTOMAaTHU3UPOBAHHOE MOJEIMPOBAHME U PACUET DIEKTPUUYECKHX U
3NeKTPOHHBIX (TakeTsl mporpamMm MultiSim, Mathcad, Excel).
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Mopnyasb 2. D1eKTpOMarHUTHbIE YCTPOMCTBA U 3JIEKTPUUECKUE MAIIMHbI
2.1. Tpancdopmartopsl.
Hasnauenue u oOmact mnpuMeHeHHs TpaHC(HOPMATOPOB. YCTPOHCTBO M TNPHUHIMIT JEHCTBUS
onHo(da3Horo TpancopmaTopa. AHaIU3 IEKTPOMArHUTHBIX IIPOLIECCOB B TpaHcopmMaTope, cxema
3amerienus. [lorepu sHeprun B Tpanchopmarope. BHenrHne xapakTepucTHKH.
2.2. ACUHXPOHHBIC MaIINHBI.
YCTpoiicTBO M TPUHIMUI JACUCTBHUS Tpex(a3HOro acCHHXPOHHOIO JBUTaTeNsd. MeXaHWdecKue Hu
paboune XapakTEepUCTHKH. OHepreTuyeckue auarpammbl. [lyck acMHXpOHHBIX JBHUraTeneil ¢
KOPOTKO3aMKHYTHIM U (ha3HBIM pOTOpPOM. PeBepcrpoBanue u peryIupoBaHue YaCTOThI BPALICHHUS.
Monyib 3. OCHOBBI 3JIEKTPOHUKHI
3.1. DnemenTHas 6a3a COBPEMEHHBIX AIEKTPOHHBIX YCTPOHCTB.
[TonynpoBoHUKHU. YCllOBHbIE 0003HAUCHMS, IPUHLIMI EHCTBUSA, XapaKTepPUCTUKN U Ha3HAUYEHUE
IIOJIYTIPOBOJJHUKOBBIX JHOJOB, TPAH3UCTOPOB, TUPUCTOPOB. IHTErpasbHble MHUKPOCXEMBI, HX
Ha3zHaueHue, Kjaccu(uKanus 1 MapKUpPOBKa.
3.2. UcTOUYHUKM BTOPUYHOTO 3JIEKTPONUTAHUS U YCUIIUTENHN AIEKTPUUECKUX CUTHAIIOB.
[TomynpoBOIHUKOBBIE BBIIPSIMUTENN: KJIACCU(PUKALN, OCHOBHbIE ITapaMETPhl, CXEMbl U MPUHLIUI
paboThl BeIpSAMHUTENS. DieKTpruueckue GuibTpbl. Kiaccudukamust 1 OCHOBHBIE XapaKTEPUCTHKH
yeunuresneid. ObpaTHble cBA3M B onepanuoHHbIX ycunureasx (OY), ux BIMsHUE HA MapaMeTpsl U
XapaKTepUCTUKU ycunuTtens. OCHOBHbIE TUIIBI ycuiuTesel Ha 6ase OY.

4. O0béM yueOHOH AMCUMIIIMHBI:

4.1. Ounas popma:

Bunsr yue6HOM paboThI B satermbx B akagem. gacax B actporiou.
€AUHUIAX qacax
OO01masi TpyA0eMKOCTh M CUUILIHHBI 110 5.0 180 135
Y4eOHOMY ILIaHY
KonTakTHas padora: 1,3 48 36
Jlexuuu (Jlek) 0,4 16 12
Jlaboparopusbie 3austus (J1ab) 0,9 32 24
CamocrositesbHas padora (CP): 2,7 96 72
KonTtponbHbie paboThl 1,1 40 30
Pecdepar 0,6 20 15
CaMocTosTeTIbHOE N3YUCHUE Pa3/IeioB 1.0 36 97
JUCIUTITNHBI
Buja koHTpoIs: 3a4eT / IK3aMeH 10 9K3aMeH JK3aMeH
' (36) (27)
4.2. 3aounas gopma:
Busl yaeGHOM paboThI B sauernpix B akamgem. gacax B actporom.
eAUHUIIAX yacax
OO0mas TPy10eMKOCTh THCIIUIIIHHBI 110 5.0 180 135
Y4eOHOMY IIaAHY
KonTakTHas padora: 0,33 12 9
Jlexumu (Jlek) 0,11 4 3
[Tpaktuueckue 3ansatus (I113) 0,11 4 3
Jlaboparopusbie 3austust (J1ab) 0,11 4 3
CamocrositesbHas padora (CP): 4,42 159 119,25
KonTtponbHbIe paboThI 1,11 40 30
Pedepar 0,56 20 15
CaMocTosTenbHOE N3yUeHUE Pa3/IeioB 2.75 99 74.25
JACITUATITMHEBI
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Bua koHTpoJs: 3aueT / IK3aMeH 0.25 IK3aMeH IK3aMeH
’ 9 (6,75)

AHHOTaUA padoyeil NPOrpaMMbl IUCHUTLIAHBI
«be3onacHocTsb ku3negessTeabHocT» (b1.5.08)

1. Heab aucuuminHbl — GopMupoBanue y oOydaronierocsi mpo(ecCuoHanbHON KyJIbTyphl
0€30MaCHOCTH, TIOJ KOTOPOH IOHMMAETCsl TOTOBHOCTh W CIIOCOOHOCTH JIMYHOCTH
UCIIONIb30BaTh B MPO(ECCHOHATBLHOW JIEATEIBHOCTH MPUOOPETCHHYIO COBOKYITHOCTD
3HAHUM, YMEHUH.

2. B pe3yabraTe u3yueHHs TUCIUIIMHBI 00yYaOIIMiiCcA M0 MporpaMMe dakajiaBpuara
JOJIZKEH:

Obnaoams cnenyromumu odowexyarsmypuvivmu (OK) u obwenpogeccuonanvuvimu (OIIK)

KOMIICTCHIHSIMHU:

—  CIIOCOOHOCTBIO WCIOJBh30BaTh OCHOBBI JKOHOMHUYECKHX 3HAHWA B pa3IUYHBIX cdepax
xusHenestenpHoctu (OK-3);

—  CIOCOOHOCTBIO K CaMOOpraHu3aliui u camooopaszosanuio (OK-7);

— CHOCOOHOCTBIO HCIIONIB30BaTh NPUEMBl OKa3aHWS IMEPBOM ITOMOIIM, METOJbI 3aIIUTHI B
yCII0BUSIX upe3Bbluaiinbix cutyarmii (OK-9);

— BJIaJIEHUEM OCHOBHBIMU METOJIAMU 3alUThl IPOU3BOJCTBEHHOIO MIEPCOHANA U HACEJICHUS OT
BO3MOJKHBIX MTOCJIECTBUI aBapuii, katacTpod, ctuxuiibix 6eacteuii (OITK-6).
3uams:

— OCHOBHBIE TeXHOC(EPHBIE OMACHOCTH, UX CBOICTBA U XapaKTEPUCTHKHU;

— XapakTep BO3JEHCTBUS BPEAHBIX M OMACHBIX ()aKTOPOB HA YENOBEKa W MPHUPOAHYIO CPEINy,
METO/IbI 3aIUTHI OT HUX MPUMEHUTENBHO K cdepe CBoeH npodeccuoHaIbHON AeSITETbHOCTH.

Ymemy:

— uIeHTU(UIUPOBATH OCHOBHBIE OMACHOCTH Cpeibl OOMTAHUS YEJIOBEKa;

— OLEHUBaTh pUCK HX pealus3aluy, BbIOMpPATh METOAbl 3alIUThl OT OMNACHOCTEH
NPUMEHUTEIPHO K cdepe cBoell mnpodecCHOHANBbHONW JEATENbHOCTH W CHOCOOBI
obecriedeHnss KOMPOPTHBIX YCIOBUI KU3HEAEATEIbHOCTH.

Braoemy:

— 3aKOHOJATENbHBIMH W TPAaBOBBIMH aKTaMH B o00macTh O€30MacHOCTH U OXpaHbI
OKpy>Katomen cpefbl, TpeOOBaHUSIMU K O€30MaCHOCTH TEXHUUYECKUX PETJIaMEHTOB B cdepe
po¢eCCuOHATBHON eATEeTLHOCTH;

— crnoco0aMu ¥ TEXHOJOTUSIMU 3alIUThl B YPE3BBIYAMHBIX CUTYaAIIUAX;

— TMOHATUHHO-TEPMHUHOJIOTMYECKUM anmnapaToM B 001acTi 0e30MacHOCTH;

— HaBBIKAMH paIlMOHANM3aIUU TPOGECCHOHATBHON JEATENbHOCTH C Leiblo o0ecrnedyeHus
0€30MaCHOCTH U 3alllUThl OKPYXKAroIeH cpeibl.

3. Kpatkoe conep:kanue TMCHUTLIMHBI.

Beenenne B Oe3omacHocTh. OCHOBHBIE MOHATHS M OmpejaereHusa. be3zomacHocTs U
YCTOWUYMBOE Pa3BUTHE.

YenoBek u TexHocepa. CTpykTypa TeXHOCPepbl M €€ OCHOBHBIX KOMIIOHEHTOB.
CoBpeMeHHOE COCTOSIHUE TeXHOC(hEphl U TeXHOCHEPHOM 0€30MMacHOCTH.

Nnentudukanuss M BO3ACHCTBHE Ha YEJIOBEKa BPEIHBIX M OMACHBIX (PAKTOPOB CpeIbl
oburtanwus.

Knaccudukanus HeraTuBHbIX (AKTOPOB CpeAbl OOUTaHHS dYeloBeKa. XHMHUYECKUE
HeraTUBHBIE (aKTOPHI (BpeAHBIC BellecTBa). MexaHWYeCKHe U aKyCTUYeCKHe KoyeOaHusi, BUOpaIus
U IIyM. DIEeKTPOMarHUTHBIE W3NTydeHUs U mosist. MoHu3upyrolme u3ydyeHue. IJIeKTPUIECKUN TOK.
OnacHble MexaHudeckue (axtopsl. Ilpomeccsl ropeHus M M0OXapOB3PHIBOOMACHBIE CBOMCTBA
BELIECTB U MaTepHuaoB. CTaTUUECKOE IIEKTPUUECTBO.

3amuTa yeraoBeKa M cpeibl OOMTaHMsSI OT BPEOHBIX M ONACHBIX (AaKTOPOB MPHUPOIHOTO,
AQHTPOIIOTEHHOT'O U TEXHOT€HHOT'O MPOUCXO0KICHUS.
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OcCHOBHBIE TPUHIIUIBI 3AIUTHL. 3alIUTa OT XUMHUYECKUX U OMOJOTHYECKMX HETATHBHBIX
dakTopoB. 3ammTa OT SHEPreTHYECKUX BO3ACUCTBUN u (u3mdeckux monei. ObecrneueHue
0C30MacHOCTH  CHCTEM, paboTalmuX IOj  JaBlIeHHEM. be30macHOCTh  JKCIUTyaTaluu
TpyOOIIPOBOJIOB B XMMHUYECKOW MPOMBILIUIEHHOCTH. be3ornacHas sKcrulyatanus KOMIIPECCOpPOB.
AHanu3 U OlEHUBAHUE TEXHOTEHHBIX W MPUPOJTHBIX PUCKOB.

Obecnieyenrie KOM(MOPTHBIX YCIOBHM Jis >KU3HH W JIEATEIbHOCTH uyenoBeka. llonsartue
KOM(DOPTHBIX WM ONTUMAIBHBIX YCIOBUH. MHKpoKIuMaT noMenieHuii. OCBEIICHHE U CBETOBAs
cpela B IOMEIICHHH.

[Ncuxodusnonaornieckre u YProHOMUIECKIE OCHOBBI 0€301IaCHOCTH.

[Icuxuueckue npouecchl, CBOWCTBA U COCTOSHHUSA, BIUAIOIIME HAa 0€30MacHOCTb. Buabl u
YCJIOBHS TPYAOBOU JI€ATETLHOCTH. JPrOHOMUYECKHE OCHOBBI 0€30M1aCHOCTH.

UpesBblYaiiHble CUTYaIlMd U METO/IbI 3aIIUTHI B YCIOBUAX MX pPeaTu3aliu.

Oo6mue ceenenus o UC. TToxkap v B3phIB. ABapuu HA XUMUIECKH OMACHBIX 0OBEKTaX.

Pamuanyonnsie  aBapuu. Ilpubopsl  paagvallMOHHOW, XHMMHUYECKOW  pa3BeoKu U
JO3UMETPUYIECKOTO KOHTPOJIsA. Upe3BhIYaifHble CUTYallud BOGHHOTO BPEMEHH. 3allliTa HACCTICHUS B
Ype3BhIYAIHBIX CUTYyalUAX. YCTOWYMBOCTh (PYHKIIMOHUPOBAHUA OOBEKTOB JKOHOMHUKH B
Ype3BBIYANHBIX CHTYAIHIX.

VYnpasrenue 6€30MacHOCTHIO JKU3HEIEATEIbHOCTH.

3aKOHOJATEeNbHBIE W HOPMATUBHBIC TIPABOBBIC OCHOBHI YIIpaBlIeHUS O€30MaCcHOCTHIO
KU3ZHEJEATEIIbHOCTH. DKOHOMUYECKHE OCHOBBI yIpaBiieHHs 0e30macHocThi0. CTpaxoBaHUE PUCKOB.
['ocymapcTBeHHOE yripaBiieHHE 0€30MaCHOCTHIO.

4. O0beM yueOHOM AMCUMILIMHBI:

4.1. Ouynas dopma:

Bun yuebnoit paboTsl B 3aueTnpix | B akazmem. yacax B actpoHomMm.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTb JMCHHMIIJIMHBI 110 4.0 144 108
y4eOHOMY ILIAHY
KonTaktHas padora (KP): 1,33 48 36
Jlexmu (Jlek) 0,89 32 24
Jlaboparopusie 3ansTus (JI3) 0,44 16 12
CamocrositesbHas padora (CP): 1,67 60 45
[ToaroToBka K KOHTPOJIBHBIM 3aHATUSIM 1,11 40 30
[TonroroBka kK 1a00PaTOPHBIM paboTamM 0,56 20 15
Buja koHTpOJISi: 3a4eT / IK3aMeH 1,0 Jk3ameH (36) Jx3ameH (27)
4.2. 3aouHas popma:
Bun yuebHoit paboTbl B 3agernbix | B akagem. wacax | B acTtpoHOM.
eIMHUIIAX qacax
O01mas TPy10eMKOCTh THCHUIIJIMHBI 110 4.0 144 108
y4eOHOMY IIAHY
KonTaktHas padora (KP): 0,33 12 9
Jlexmm (JIek) 0,22 8 6
JlaGopatopusie 3ansaTus (JI3) 0,11 4 3
CamocrositesbHas padora (CP): 3,42 123 92,25
[ToaroToBka K KOHTPOJIBHBIM paboTaM 1,11 40 30
[ToaroroBka K 1a00paTOPHBIM 3aHATHSIM 0,56 20 15
Jlpyrue BUJbI CAMOCTOSITENILHONM PabOTHI 1,75 63 47,25
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,25 JK3aMeH IK3aMeH
9) (6,75)
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AHHOTaus padoyeil NporpaMMbl IMCUUILINHBI
«ITpoueccel n anmapaTsl xXumuueckoi Texnoaorun» (b1.5.09)

1. Ileap AMCHUIUIMHBI — BMECTE C JMCIUIUIMHAMH OOINCH XHMMHUYECKOW TEXHOJIOTHEH,
XUMHYECKMMH TIpPOLIECCAMU U pPEaKTOpaMH U JPYT'MMH, CBA3aTh OOILEHAYYHYIO U
OOIIIEMH)KEHEPHYIO  MOATOTOBKY  XMUMHKOB-TEXHOJIOTOB, UYTO HEOOXOJAMMO  IpH
MOJrOTOBKE OakajaBpOB 0 JAHHOMY HAINpPaBJICHUIO IJI Hay4YHO-HCCIEAOBATEIbCKON U
MPAKTUIECKON pabOTHI HA MPEANPUATHSIX

2. B pe3yabTare u3ydyeHus JUCHUIIMHBI 00yYaIOIIMIics M0 MporpamMMe 6akajaBpuara
JMOJIKEH:

Obnadams cnenyronumu odowenpogeccuonanvrvimu (OITK) koMmereHIusAMU:

—CTOCOOHOCTHIO M TOTOBHOCTHIO HCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCHHUIUIAH B podeccronanbhoi aesreiaproctu (OITK-1);

—TOTOBHOCTBIO HCIIOJI30BAaTh 3HAHMSI O COBPEMEHHOH (U3MYECKOil KapTHHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU BEIIECTBAa AJI1 MOHUMAaHUS —
OKpYyKaroIero Mupa u ssieHuii npupost (OI1K-2);

—TOTOBHOCTBIO HCIIOJB30BATh 3HAHUSA O CTPOCHHUM BEILIECTBA, MPUPOJIE XUMUUYECKON CBSI3U B
pPa3IMYHBIX KJIACCAX XUMHUYECKUX COEAMHEHUH JUIsi TIOHMMaHUsl CBOWCTB MAaTepUajoB U
MEXaHH3Ma XUMHYECKHUX MPOIECCOB, MPOTEKAOIIMNX B OKpyskaromiem mupe (OITK-3).
3Hams:

—OCHOBBI TEOPUM TMEPEeHOCAa HMIYJbCa, TEIJla M MAaCChl; MPUHLIMIBI (PU3UUECKOTO
MOJIEJIMPOBAHUS MPOLIECCOB; OCHOBHBIE YPABHEHMS JIBXKEHUS KMJIKOCTEH; OCHOBBI TEOPUHU
TEIUIONepeiad; OCHOBBI TEOPUH Maccolepelayd B CHUCTEMax CO CBOOOJHOW U
HEMOJBIKHOW TpaHMIel pasnena ¢a3; TUIOBBIE MPOIECCHl XMMHYECKOW TEXHOJIOTHH,
COOTBETCTBYIOIIME anmapaTbl 1 METOJIbI UX PacUeTa;

—METO/Ibl TOCTPOCHUS IMITUPHUUECKUX U TCOPETUUECKUX MOJIETIEH XUMHUKO-TEXHOJIOTHYECKUX
MIPOLIECCOB.

Ymems:

—ONpEeNEeATh XapaKkTep MABUKEHUS KUIAKOCTEH M Ta30B; OCHOBHBIE XapaKTEPUCTUKU
MIPOLIECCOB TEMJIO- M MACCOIEpeayu; PacCUMThIBATh MapaMeTphl U BHIOMPATH almaparypy
JUIS1 KOHKPETHOT'O TEXHOJIOTHYECKOT0 MpOolLiecca;

—paccuMThIBaTh OCHOBHBIE XAPAaKTEPUCTHUKM XUMHUKO- TEXHOJOTMYECKOro Mpolecca,
BBIOMpATH PallMOHAIEHYIO CXEMY.

Braoemy:

—METO/JAMHM TEXHOJIOTUUECKHX pPacyeTOB OTACNIbHBIX Y3JIOB M JeTalled XHWMHUYECKOTrO
000pynOBaHUS;

—HaBBIKAMH MPOEKTUPOBAHUS TUIIOBBIX aIMMapaTOB XUMHUYECKOW MPOMBIILIEHHOCTH;

—METO/IaMH  OTPEJACNICHUS]  PAlMOHAIBHBIX  TEXHOJOTHYECKHUX  PEXKUMOB  PaOOTHI
000opyI0BaHUA.

3. Kparkoe coaep:xanue 1MCUUIIMHBI:

Moayas 1. T'maponuHaMuuecKkre TPOILECCHl W almapaThl XUMHUYECKOW TEeXHOJIOTHH. (OCHOBBI
TEOpuu sIBIeHUN mepeHoca. OOIIMe 3aKOHOMEPHOCTH THAPOJWHAMHUKH, TeIUIoNepenadn |
Mmacconepenaud. Kuakoctu u rasel. ['mapoaunamuka. TedeHue B TpyOax u kaHanax. IlomobHoe
npeoOpazoBanue ypaBHeHusi HaBwpe-CTokca. be3pasmepHble mepeMeHHBIE -  KpUTEPHUH
rupoMHaMudeckoro nogobus (dinepa, Pelinonpaca, @pyna, TOMOXPOHHOCTH), UX (PU3HUYECKUN
CMBICII; TTapameTpuueckue Kpurepuu. KpurepuanbHoe ypaBHEHUE IBUKEHUSI BS3KOW >KMJIKOCTH.
Brei6op ckopocreir mortokoB. I[lepememnieHue JKMAKOCTEH ¥ Ta30B C IOMOIIBIO MAIIHH,
MOBBIIIAIONINX JABJICHUE.

Mogayab 2. TemioBbie MpoECCH U anmnapaTbl XUMUYECKONW TEXHOJIOTHH.

OcCHOBHBIE TEIJIOBBIE TPOIECCHl B XUMHUYECKOW TexHojoruu. JuddepeHnnanbHoe ypaBHEHUE
nepeHoca JHeprud B (opme TermmoThl. KOHBEKTHBHBIM TEPEHOC TEIUIOTHI. PaguaHTHBIM
Teruionepenoc. Teronepenaya B MOBEPXHOCTHBIX TEIIJIOOOMEHHUKAX.
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Moayasb 3. [Iporecchl u anmapatsl pa3feaeHuss TOMOTeHHBIX cucTeM. (OCHOBHBIE MacCOOOMEHHbBIE
MIPOIIECCHI).
OcHOBBI MaccOOOMEHHBIX IpoueccoB. [uddepeHnuansHoe ypaBHEHHE KOHBEKTHBHOTO MEpeHOca
Macchl B OuHapHbBIX cpenax. Macconepenaya. MarepuanbHblii  0ajgaHC — HEMPEPHIBHOIO
yCTaHOBMBIIETOCS Tporecca. Pacyer MacCOOOMEHHBIX IMPOIECCOB M amIapaTroB JIi CHUCTEM C
OJIHUM paclpeiesIIeMbIM KOMIIOHEHTOM.
Pacuer nomepedyHoro ceueHust (quameTpa) KOJOHHBI; NPENEIbHO JONYCTUMAas M SKOHOMHUYECKU
ONTUMAJIbHAsI CKOPOCTHU CILIOMIHOM (ha3bl. OCHOBBI pacueTa BbICOTBI MAaCCOOOMEHHBIX aIIapaToB C
HETPEPHIBHBIM U CTYNEHYAThIM KOHTAaKTOM (a3. OO1re IpuHIHIBI yCTPOHCTBA M Kiaccu(uKaus
anmnapaTroB JUIsi MacCOOOMEHHBIX IPOLIECCOB B CHCTeMax «ra3(map)-KHIKOCTb». OCoOeHHOCTH
KOHCTpYKLUH abcopOepoB. OCHOBBI pacuera U anmnapaTsl sl JUCTUIUIALIUH.
Moayab 4. OcHOBHbIE THApPOMEXaHWYecKHe Ipouecchl. [Ipoueccsl M anmapaTsl pa3jieneHus
TeTePOreHHBIX CHCTEM.
Paznenenue UAKUX M ra3oBbIX I'E€TEPOr€HHBIX CHCTEM B IOJ€ CHJI TshKecTu. TedeHue uepes
HETOABIKHBIC 36PHHUCTBIC U TICEBAOOKIKEHHBIE CIoM. DUIBTPOBAaHUE CYCIICH3UN U OUYUCTKA Ta30B
OT IblIeH Ha QUIbTpaXx.

4. O0beM y4eOHOI TMCHUNIHHBI:

4.1. Oynas dopma:

Bcero 5 cemecTp 6 cemecTp
Bunpl yue6HOI paboThl 3au. Ak, ac 3au. e Ak ac 3au. Ak qac
e . . . el . . e . .
OO0mas Tpy10eMKoOCTh
AUCUMILTUHBI 10 Y4eOHOMY 10 360 5 180 5 180
ILUIAHY
Kounrakrhas pa6ora (KP): 3,56 128 1,78 64 1,78 64
Jlexuunu (Jlek) 1,78 64 0,89 32 0,89 32
[Tpaktrueckue 3ansatus (I13) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas padora 444 160 299 80 299 80
(CP): ) ) 1
CaMocTosTenbHOE U3YUeHHE 444 160 299 80 299 80
pa3aesnoB JUCUUTUIAHBI ' ! '
Bua kouTpoas: 3aver / 9K3aMeH IK3aMeH
IK3aMeH 2,0 2 10 (36) 1.0 (36)
Bcero 5 cemecTp 6 cemecTp
Bunsr yaeGHoi paboTh 3au. Actp. a4 o Actp. 3au. AcTp. ac
el. qac. - O Jac. el. p- ’

OO0mas Tpy10eMKOCTh
AUCHMILINHBI 10 Y4eOHOMY 10 270 5 135 5 135
TJIAHY
Kounrakthas pa6ora (KP): 3,56 96 1,78 48 1,78 48
Jlexruu (JIek) 1,78 48 0,89 24 0,89 24
[Tpaktryeckue 3anstus (I13) 1,78 48 0,89 24 0,89 24
CamocrosiTesbHast padora 444 120 299 60 299 60
(CP): ) i) )
CaMocTosTenbHOE U3yUeHUE 444 120 599 60 299 60
pa3AaesnoB JUCUUTUIAHBI ' ! '
Buan xonrTpoasi: 3aver / IK3aMeH IK3aMeH
IK3aMeH 2,0 >4 10 (27) 10 (27)
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4.2. 3aounHas ¢opma:

Bcero 5 cemecTp 6 cemecTp
Bunsl yueOHoI paboThI
3au. AK. gac. 3au. en. AK. gac. 3au. AK. gac.
ell. ca.
OO0wmas Tpy10eMKOCTh
AUCUMILIUHBI IO Y4eOHOMY 10 360 5 180 5 180
MJIAHY
AyAUTOpPHBbIE 3aHATHS: 0,88 32 0,44 16 0,44 16
Jlexumu (Jlek) 0,44 16 0,22 8 0,22 8
[Tpaktuueckue 3ansatus (I113) 0,44 16 0,22 8 0,22 8
(%‘11}‘)‘_’”"’""“"“3” padora | g6> | 310 4,31 155 | 431 | 155
CaMocCTOsATEIbHOE U3YUCHHUE 8,62 310 431 155 4,31 155
pas3aeaoB JUCIUTUIAHBI
Bux koHTpoasi: 3auver / 05 18 025 JK3aMeH 025 JK3aMeH
IK3aMeH ' ' (9) ’ (9)
Bcero 5 cemecTp 6 cemecTp
Bunet yueGHoii paboThl 3au. Actp. 3au. ex. Actp. 3au. Actp. uac.
ell. qac. Jac. ell.
OO0mas Tpy10eMKOCTh
AUCUHMILINHBI 10 Y4eOHOMY 10 270 5 135 5 135
IJIAHY
AyIMTOPHBIE 3aHATHS: 0,88 24 0,34 12 0,34 12
Jlexuuu (Jlek) 0,44 12 0,17 6 0,17 6
[Tpaktuueckue 3ansatus (I113) 0,44 12 0,17 6 0,17 6
%11;‘)‘.’”"”““"“*"' padora | g55 | 2335 431 | 11625 | 431 | 116,25
CamocTosTensioe H3yueHUe | g6y | 93) 5 4,31 116,25 | 4,31 | 116,25
pa3aeaoB JUCIUTUIAHBI
Bua kouTpoas: 3aver / 9K3aMeH IK3aMeH
IK3aMeH 0.5 135 0,25 (6,75) 0,25 (6,75)

AHHOTaUusA padoyeii NporpaMMbl JTHUCIHUNIHHBI

«O6mast xumuueckasi Texnosiorusi» (b1.5.10)
1. Heab aucuMnaMHbl — (OpPMHpPOBAHUE 3HAHUU B

oOnactu

peam3anni XUMHKO-

TEXHOJOTMYECKUX  MPOLIECCOB €  y4eTOM  (UBHKO-XMMHYECKHX  OCOOeHHOCTEH
NPOTEKAIOIMX peakiHid, BbIOOpa ONTHMAJIBHBIX YCIOBHUH peaTM3yeMbIX MpPOILIECCOB,
BbIOOpa A(QQEKTUBHBIX PpPEAKTOPOB, MNPUOOPETEHHS HABBIKOB B  COCTaBIECHUU
MaTepHaJbHBIX U TEIJIOBBIX OallaHCOB, B pacueTe MPOLECCOB M PEaKTOPOB Ha OCHOBE
MaTeMaTUYeCKOro MOJEIUPOBAaHMs, IIOJy4eHUs 3HAHUW B o0JacTh pa3pabOTKH
sHeprocOeperaomux XuMuko-rexHonorudeckux cucreM (XTC), O6e30TXOQHBIX H
MaJIOOTXO/IHBIX TEXHOJIOTHH Ha IPUMEPE COBPEMEHHBIX MPOU3BOJICTB.

B pesyabTare n3y4eHusi AUCHUILNIMHBI 00y4alOLIUiicA MO0 MporpaMMe 0aKajlaBpuara
JOJIZKEH:
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Obnaoams cnepyromumu  obwenpogeccuonanvuvimu (OIIK) u npogeccuonanvrvimu
(ITK) xoMIieTeHIIUSIMHU:

— CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIONB30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUIAH B mpodeccuonanbhoit aesreiapaoctr (OIIK-1);

— CIOCOOHOCTBIO TMPUHUMATh KOHKPETHBIC TEXHUYECKHE pEIICHUsS TpU pa3paboTKe
TEXHOJOTHYECKHUX TPOIECCOB, BBIOMPATh TEXHUUYECKUE CPEACTBA U TEXHOJIOTHH C YYETOM
HKOJIOTHYECKUX MMocieacTBUi ux npumenenus (I1K-4).

3uams:

— OCHOBBI TEOPHH XMMUYECKHX IPOLIECCOB U PEAKTOPOB;

— METOJIOJIOTHIO HCCIICIOBAaHHUS B3aUMOJICHCTBUS XMMHYECKHX IPEBPAIICHUN W SBICHUN
MepeHoca Ha BCEX MacIITaOHBIX YPOBHSX;

— METOAMKY BBIOOpA peakTopa U pacyéra mporecca B HeM,

— OCHOBHBIC PEAKIIMOHHBIC MTPOIIECCHI U PEAKTOPHI XUMHUECKON ¥ OMOTEXHOJIOTHH;

— OCHOBHBIC MPHUHIUIBI OPraHU3aIUU XHUMHUYECKOTO IPOU3BOJICTBA, €r0 HEPAPXUUECKYIO
CTPYKTYPY, METOIbI OLIEHKU 3(PPEKTUBHOCTH IPOU3BOJICTBA;

— OCHOBHBIC XHMHUYECKHE TIPOU3BOICTBA.

Ymemy:

— paccyMTaTh OCHOBHBIC XapaKTEPUCTHKH XMMHUYECKOTO TPOIIecca;

— BBIOpaTh PallMOHAJBHYIO CXEMY IPOU3BOJICTBA 33JAHHOTO MPOJYKTa;

—  OIICHUTh TEXHOJIOTUYECKYIO 3(PPEKTHBHOCTD IPOM3BOJICTRA,;

— BbIOpaTh (O PEKTUBHBIN TUIT PEAKTOPA;

— MPOBECTH PacyeT TEXHOJOTHUECKUX MapaMeTPOB LIS 33JAHHOTO MPOIECCa;

—  OIPENeIHUTh MapaMeTPhbl HAWTYUIIIeH OpraHU3aI|H MPOIIecca B XHMHUECKOM pEaKkTope.

Braoems:

— MeTojamu aHaiu3a 3(pPEeKTUBHOCTH pabOThI XUMUYECKUX ITPOU3BOJICTB;

— METOJaMM pacueTa W aHaJM3a IPOLECCOB B XHUMHYECKHX PEAKTOpax, OIPEIeICHUS
TEXHOJIOTUYECKUX TTOKa3aTeNeH;

— METOJaMH BEIOOPA XUMUYECKHX PEAKTOPOB.

3. Kparkoe coaep:xanue 1uCHHNIHHBI

Moayasb 1. XumMudeckasi TEXHOJOTHS U XUMUYECKOE MPOU3BOJICTBO

1.1. OcHOBHBIE ONIpeAENEHUS U MOTO0KEHHUS.

XuMu4deckasi TEXHOJIOTHsSI - HayKa 00 SKOHOMUYECKH, IKOJIOTMUECKH M COIIMAIbBHO 0OOCHOBAHHBIX
crocobax W TMpolieccax MepepadOTKU ChHIPhS C HW3MEHEHHEM €ero COoCTaBa M CBOWMCTB IyTEM
MPOBECHUS XUMHUYECKUX U (U3UKO-XUMHUYECKUX TPEBpAIEHUNH B TPEIMETHl TMOTPEOJICHUS H
cpenctBa mnpousBoacTBa. OOBEKT XUMHUYECKOW TEXHOJIIOTUHM - XHMHUYECKOE MPOU3BOJICTBO.
MexoTpacineBoil xapakTep XWMHYECKOW TEXHOJIOTMU. Pa3BUTHE XWMHYECKHUX MPOU3BOJICTB U
XUMHYECKON TEXHOJOTHUH. MEeCTO XMMHUYECKOW TEXHOJIOTUH B MPOMBINIICHHON cepe u MeToa0B
XAMHYECKOM TEXHOJIOTUA B HEXMMHYECKHX OTPACISIX MPOMBIIUIEHHOCTH. METOJbl XMMUYECKOU
TEXHOJIOTMM — CHUCTEMHBIH aHallu3 M METOJbl MAaTeMaTU4YeCcKOro mojaenupoBaHus. CUCTEMHBIN
AHAJIA3 CIIOKHBIX CXEM M B3aMMOJECHCTBHUM DJIEMEHTOB CXEMbI — IOHATHE U COJEPKAHUE METOJA.
PuU3NYECKOEe U MATEMATUYECKOE MOJICIIMPOBAHUE, ONPEICIICHUE U OCHOBHBIE MOHATHUS, UX MECTO B
WHXCHEPHO-XMMHYECKUX HCCIEIOBaHUSIX W pa3paboTkax. MecTo M 3Haue€HHWE HATYPHOTO U
BBIYMCIIUTEIIBHOTO SKCIIEPUMEHTA.

Cogepxanue U 3a1auu yaeOHOTO Kypca.

1.2. Xumuyeckoe npon3BOACTBO.

[IoHATHE O XMMHYECKOM IIPOM3BOJACTBE KaK O CHCTEME MaIllMH U anmnaparoB, COEIUHEHHBIX
MaTepUAIbHBIMU M SHEPreTUYECKUMH MOTOKAMH, B KOTOPBIX OCYIIECTBIISIIOTCS B3aMMOCBS3aHHbBIC
XUMHUYECKHE TMpeBpalieHuss U (GU3MYECKHUE TPOIECChl MEepepabOTKU ChIpbS B TMPOJYKTHI.
MHOTO()YHKIIMOHAIBHOCTE XUMHUYECKOTO TPOU3BOJCTBA - TMOJyYEHHUE MPOAYKTOB, IHEPro- H
pecypcocOepexeHrne, MUHUMH3AIUSA BO3JACHCTBUS Ha OKpyXaroilyto cpeny. OOmas cTpykrypa
XUMHUYECKOTO TPOU3BOJICTBA - COOCTBEHHO XHMHYECKOE NPOU3BOJACTBO, XpaHEHUE CHIPbS M
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NOPOAYKIMH, TPAHCIOPT, CHCTEMBI KOHTpoisi U Oe3omacHOCTH. OCHOBHBIE MOJCHCTEMBI
XUMHYECKOT0 IPOU3BOJICTBA - MOJATOTOBKA CBHIPbS M MaT€pUaloOB, XHUMHYECKHEe U (PU3HMKO-
XUMHUUYECKHE [TPEBPALLEHUS. BBIJIEJIEHUE IPOAYKTOB, 00€3BpEKUBAHUE YTHIIN3ALMSI OTXOA0B, TEIIIO-
U SHeprooOecrieueHue,  BOJAOIMOJAIOTOBKA,  YIpaBlIE€HUE  MPOU3BOJACTBOM.  OCHOBHBIE
TEXHOJOTMYECKME KOMIIOHEHTBl - CbIPbE, BCIIOMOIaTEJIbHbIE MaTepHalibl, OCHOBHOH H
JIOTIOTHUTEIIbHBIA MPOJYKThI, OTXO/bI, YIHEPreTUYECKUE PEeCypchl, 000pYAOBaHUE, CTPOUTEIbHBIC
KOHCTPYKLUU U IPUOOPBI, IPOU3BOJACTBEHHBIN IIEPCOHAI.

KauecTBeHHBIE M KOJIMYECTBEHHbIE MOKA3aTeId XMMHUYECKOrO MPOU3BOJCTBA: TEXHOJIOTUYECKUE
II0KAa3aTelIu - MPOU3BOJUTENBHOCTh U MOIIHOCTh MPOM3BOJACTBA, BBIXOJ IPOJAYKTA, PACXOJHBIE
KOA(p(GUIMEHTHl MO CBHIPbI0 M HSHEPruM, HWHTEHCHUBHOCTh IPOIIECCOB, KadyeCTBO IPOIYKTa;
HPKOHOMHYECKUE II0Ka3aTed - Cce0eCTOMMOCTh NPOAYKTA, IPUBEIEHHBIE 3aTpaThl, YJEJIbHbIE
KaluTajdbHbIE 3aTpaThl, MPOU3BOAUTEIBHOCTh TPYHa; OKCIUTyaTallMOHHBbIE IOKa3aTend -
HAJIKHOCTh M 0€30MacHOCTh (HYYHKIIMOHHUPOBAHUS CUCTEMBI, YyBCTBUTEILHOCTD, PErYINPYEMOCTh
U YIOPaBIsEMOCTh MpOIECCa; COLMATIbHBIE MOKa3aTeld - BO3ACHCTBHE Ha OKPYKAIOIIYIO Cpendy,
0€3011aCHOCTh 00CITY)KMBaHUS, CTEIICHb MEXaHU3AI[MH U aBTOMATHU3allUH.

1.3. CrIpbeBbI€ pecypchl, BOJIa M SHEPTUS B XUMUYECKOM IIPOU3BOJICTBE.

Knaccugukanusi ChIppEBBIX PECYpPCOB MO pa3IMYHBIM MpH3HAKaM - (Pa30BOMY COCTOSIHHIO,
MPOUCXOXKICHNUIO, HMCTOYHMKaM. MuHepanbHOe ChIpbe (PyIbl U TMOJIE3HBIE HCKOIAEMBbIE),
OpraHMYECKOE IPHUPOJHOE ChIphe (IOPHOYME HCKOMAEMBIE), PACTHUTEIBHOE U KUBOTHOE ChIPbHE,
BTOPUYHOE CHIPbE - WX HCIOJIb30BaHHE M MyTU mepepaboTku. OCHOBHBIE CIOCOOBI MEPBHYHOM
00paboTKK ChIpbs (0OOTalIeHWE, OYMCTKA, IMOATOTOBKA K TPAHCIOPTHUPOBKE M IEpepadoOTKe).
[TonsiTue, CyIIHOCT, M MpPUMEpPbl YIrAyOJeHHs] HWCIOJBb30BAHUSA CBIPbS, KOMOWHUPOBAHUS
IIPOU3BOJICTB U KOMILIEKCHOM 1epepabOTKH ChIPbSL.

3HaueHUE U UCIIOJIb30BAHKUE BOJBI B XUMHUECKUX MPOU3BOACTBAX. McTouHukY Bosbl. TpeOoBaHMs K
TEXHOJIOTMYECKON U ObITOBOM Boje. IIpoMbliieHHast MOArOTOBKA BOJBI U METO/bI €€ OYMCTKU OT
npumeceil. OCHOBHBIE METOJIbI KOHTPOJS KauecTBa BOJbI. DKOHOMHS BOJOMOTPEOJCHHS B
IPOU3BOJCTBE. BO100OOPOTHBIE CUCTEMBI.

Buael ¥ MCTOYHHMKM SHEPrUM B XUMHUYECKOW MPOMBIIIJIEHHOCTH. Macmtalbl MOoTpediieHus u
CIOCOObl yMEHbILIEHUS JHepreTuueckux 3arpar. CylHOCT M TNPUMEPHl pEereHepauuud U
peKyINepanuy SHEPTUA. DHEPrOTEXHOJIOTUUECKUE CUCTEMBI. BTOpHUYHBIE SHEPIeTUYECKHE PECYPCHI.
Mopnyas 2. TeopeTnueckrie 0CHOBbI XUMUUYECKUX MPOLIECCOB U PEAKTOPOB

2.1. OcHOBHBIE OIIpEAEIICHHS U MOJ0KEHUS

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMHUYECKMX [MPEBPALICHUN - CTEXHOMETPUYECKHE,
TEPMOJUHAMHYECKHE, KUHeTH4eckue. [lokasaTenm XUMHYECKOrO TpEBpallleHuss - CTENEHb
IpEeBpaleHMs], BBIXOJ MPOJIYKTa, UHTETpalibHasd U AuQepeHnnaibHas CeIeKTUBHOCTH, CKOPOCTH
peaKLuu 1 NPEBPAILEHUS PEarcHTOB.

2.2. XuMHUYECKHE MPOIIECCHI.

Onpenenenne. Knaccupukanus XMMUYECKUX TPOLIECCOB M0 PA3JIUYHBIM IMPU3HAKAM - XUMUYECKUM
(BU XMMHYECKOM peaklUH, TEPMOJMHAMUYECKUE XapaKTEpPUCTUKH, CXE€Ma IPEBpalleHH) U
($a30BbIM (YHCIIO U arperaTHoe COCTOsHUE (a3).

["omorenHsbIit xuMHueckuid nporecc. OnpeneneHue U npuMepsl. BivsHue XUMUYecKuX MpU3HAKOB
U YCJIOBH ITPOTEKaHMsI Mpolecca Ha ero nokaszarenau. CrocoObl HHTEHCU(UKALIUH.

[TonsiTue onTUManbHBIX TemmepaTyp. OnTuUManbHblE TeMOEpaTypbl [ OOpaTUMBIX U
HEOOPaTHUMBIX 9K30- U SHIOTEPMUUECKUX PEaKIIHH.

['eTeporennslii (HEKaTaTUTUIECKUN) XUMHUECKUi iporiecc. Onpenenenue u npumepsl. CTpyKTypa
npoliecca M ero cocrapistomue (craauu). Habmromaemas cKOpocTh XMMHUYECKOTO MPEBpAIIECHUS.
O6nactu (peXUMBI) TPOTEKAHUS TIPOIIECCA, TUMUTHPYIOIIAs CTaIHS.

['eTeporeHHbIii XUMUYECKHUI Tpoliecc "ra3 ()KUIKOCTh) - TBepaoe". OOOoCHOBaHME, TTOCTPOSCHUE U
aHAJIM3 MaTeMaTHYeCKOW MOJeNH Uil peakuuil ropeHust (Monenb "cxkumaromasicss cdepa') u
TOMOXUMHYECKOH (Mozaenb '"c HeB3ammojeicTByromuM sapoM’). Habmiomaemass CcKOpocTh
IpeBpalleHys, BpeMs TMpeBpallleHuss W MyTH HHTEHCU(UKAIUK JUIsl pa3lIudHbIX oOsactei
IIPOTEKaHUs IIpoLecca.
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['eTeporeHHbI XUMUYECKHH Tpoliece '"ra3 (KUAKOCTB) - )KHUIKOCTE". OOOCHOBaHME, TTOCTPOCHUE U
aHaJIM3 MaTeMmatuyeckoi monenu. Habmomaemas ckopocTh MpeBpalieHusi U 00JacTH MpOTeKaHUS
nporecca. [lyru nHTeHCHbUKAIIY U151 Pa3TMYHBIX PEKUMOB IIPOIECCa.

Karanutnueckuit mpouecc. Onpenenenue, kiaccupukanms, mpuMepsl. [ eTeporeHHbIid Kataau3 Ha
TBepIOM Kartaiuzarope. OOOCHOBaHME, MOCTPOCHHE W AaHAJIM3 MAaTEeMaTWUYecKOW MOJENH Ha
KaTaJUTHUYECKONl MOBEpPXHOCTH W B TMOPHCTOM 3epHEe Karaimu3atopa. Habmiomaemass CKOpOCTh
npeBpamieHuss W o0yiacTH  mpoTekaHwst mporecca. CrTeneHb HCMOIb30BaHUS BHYTPEHHEU
noBepxHocTu. [IyTn nHTeHCHDUKAIMK KaTaTUTHYECKUX MPOIIECCOB.

2.3. XUMHUYECKUE PEAKTOPBI.

OrnpezneneHre U Ha3HAYEHUE XMMHUYECKOTO peakTopa. PeakTopbl B XMMHYECKUX U HEXUMHUUYECKHX
OTpacisiX MPOMBIIIIEHHOCTH. O030p THUIOB XUMHUYECKUX PEAKTOPOB, MX CTPYKTYPHBIE 3JIE€MEHTHI
(peakunoHHasi 30HA, YCTPOMCTBa BBOJAA W BBIBOJAA, CMEILICHUS, Pa3[elIeHUs M paclpeaeseHus
MIOTOKOB, TETJIOOOMEHHBIE 3JIEMEHTHI), OCHOBHBIE POLIECCHI U SABJICHHS B HUX.

CucremaTu3zalys IpoIeccoB B XMMUUYECKOM PEaKTOpe Mo MaciiTady UX MPOTEKaHHS: XUMUYEcKast
peakius, XUMUYECKHH MPOIECcC B 3JIEMEHTApHOM 00BbeMe, MPOLECCHl B PEAKIIMOHHOM JIEMEHTE U B
peakTope B LEJIOM, - UX B3aMMOCBSI3b M HEpPapXUUYECKas CTPYKTypa MaTEMaTUYECKOM MOIENIH
npouecca B peakrope. [IpuMeps! mporeccoB B pa3aIu4HbIX BUJIAX XUMHUYECKUX PEAKTOPOB.
Knaccudukanus npoieccoB B peakTopax Mo pa3lIndHbIM MPU3HAKaM - BUJ XUMUYECKOTO TpoIiecca,
OpraHu3alys NOTOKOB PEAareHTOB (CXeMa JIBUKEHUSI PETEHTOB Yepe3 peakTop, CTPYKTypa MOTOKOB B
PEaKIMOHHON 30HE), OpraHM3allsl TEIUIOBBIX MOTOKOB (TEIUIOBOM PEXUM, CXeMa TeIioo0MeHa),
CTallMOHAPHOCTH MpoIiecca.

O6ocHOBaHNE U MOCTPOECHHUE MATEMaTHYECKOW MOJIENH MpPOIlecca B PEakTopax pa3iMyHOro TUMA
KaK CHCTEMbl YPaBHEHMI MaTE€pHabHOTO U TEIUIOBOI'O OAJlaHCOB HAa OCHOBE JAHHBIX O CTPYKTYype
MIOTOKA, XHWMHMUYECKMX [pPEBpAllCHUSAX, SBJICHHUIX I[€peHoca Tella M BEUleCTBAa M UX
B3auMoJieiicTBun. CucreMaTn3anys W KIacCU(PUKAIMS MaTeMAaTHYECKUX MOJEIeH MpPOIeCCOB B
peakTopax.

W3oTepMuyeckne mpouecchl B XUMUYECKOM peakTope. BiusHue cTpykTyphl MoToka (uUaeanbHOE
CMEIICHWEe U BBITECHEHHUE), CTAMOHAPHOCTH Tporecca (MPOTOYHBIA U TMEPUOTUUYECKHIN),
[apaMeTpoB M YCJIOBHUH NMpOTEKaHMs Mpolecca (Temieparypa, KOHLUEHTpauus, AaBleHUE, 00beM
PEaKIMOHHON 30HBI, BpeMs), BHJAa XMMUYECKOH peakuuu (mpocTas M ClOXKHas, oOpaTumas MU
HeoOpaTuMas) U ee mapaMeTpoB Ha MPO(UIN KOHUEHTPalUi U MOKa3aTeJH Mpoliecca B peakTope
(cTeneHb MpeBpalleHus], BEIXO/ IPOAYKTA, CEIEKTUBHOCTD Mpoliecca). OCHOBBI pacueTa rnpoliecca B
peaktope. ComnoctaBieHue 3¢h(HEKTUBHOCTH TMPOIIECCOB B PEAKTOPAX, OMUCHIBAEMBIX MOJICIISIMHU
UJECAIBHOTO CMEIIEHUS U BHITECHEHHS.

Heunsorepmuueckue mnporeccel B XMMHYECKHX peakTopax. OpraHuszanusi TEIUIOBBIX IOTOKOB H
pPEKMMOB B XMMHUYECKHMX peakTopax. PacmpeneneHue TemmepaTypbl, KOHLUEHTPALUHA U CTENEHU
IIPEBpALIEHHs] B PEaKTOPE B PEKUMAaX MJI€ATbHOIO CMEUICHHS U BBITECHEHHS, aAMa0aTHYECKOM U C
TeriooOMeHoM. CBs3b TeMIeparypbl M CTENEHU MPEeBpaIleHuss B aauadaTHMYECKOM IpolLiecce.
ConoctaBneHue ¢ U30TEPMUUECKUM PEKUMOM. UHCIIO U yCTONYMBOCTh CTAllMOHAPHBIX PEKUMOB B
peaKTopax UICaJIbHOIO CMEILIECHUS.

2.4. TIpoMblIIIEHHBIE XUMUUYECKHUE PEAKTOPBI.

Ha KOHKpeTHBIX NpUMEpax NPEIMETHO pacCMaTpUBAIOTCA IPOMBIIUIEHHBIE PEAKTOPBI  JUIS
IPOBEJEHUS MPOLIECCOB T'OMOTEHHBIX, T€TEPOT€HHBIX M KaTaIUTUYECKUX - THUIIBI PEAKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOCHHOCTHU PeXHUMa, 00JIaCTH UCTIONb30BaHUSI.

Mopayas 3.XumMuueckoe npou3BOACTBO, KaK XMMHUKO-TexHoornueckas cucrema (XTC).

3.1. CTpykTypa 1 OnMCaHNe XMMHUKO-TEXHOJIOTNYECKONW CUCTEMBI.

XUMHYeCcKOe MPOU3BOACTBO Kak XUMHKO-TexHojorndeckas cucreMa (XTC). Ilonarue cucremsl u
XTC. CoctraB XTC: snemeHTsl, cBsi3u, moacucTeMbl. DneMeHTsl X TC, knaccudukanus mo BUILY
IpOLECCOB W  HazHaueHHio. TexHonoruueckue cBsi3u  annemMeHToB  XTC  (moTokwm).
[TocnenoBarenbHas, napajelbHas, pa3BeTBICHHAs, IIOCIENOBaTEIbHO-00BOAHAsA  (Oaiimac),
obOpaTHas (peIrKi) TEXHOJIOTHIECKHEe CBsI3U. X cXeMbl 1 Ha3HaueHHe.
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Omnucanne XTC. Buabst moneneit XTC - onucarensHble u rpaduueckue. OnucaTenbHble MOJETH -
XUMHYECKasi cXeMa M MaTeMmarthyeckas Mojaenb. ['paduueckue moaenu - (GyHKIHOHAIbHA,
TEXHOJIOTHYECKasl, CTPYKTypHasi U Apyrue (crneuuanbHble) cxembl. Ha3HaueHue, npumMeHEHHE U
B3aUMOCBSI3b MOJIEIIEH.
3.2. Ananus XTC.
[Tonstue, 3amaun u pesyabrathl aHaim3a XTC - cocrosune XTC, MarepualibHbII U TEIJIOBOU
OaslaHCBl, TOKA3aTEIN XMMHUECKOTO IIPOM3BOCTBA.
CaoiictBa XTC Kak cucTeMbl: B3aUMOCBS3aHHOCTb PEKUMOB 3JIEMEHTOB, Pa3JIMuie ONTUMAIbHOCTH
3JIEMEHTA OJJMHOYHOI'O U B CUCTEME, YCTOMUMBOCTb M CYILIECTBOBAHUE CTALIMOHAPHBIX PEKUMOB U
Ap.
MarepuanpHblii M TEIUIOBOW OanaHChl. MeTOJMKa COCTaBICHHMS W pacdyera MaTepHajbHBIX U
terioBbix 0anancoB XTC u ee moacucrem. OcoOeHHOCTH pacueTa OalaHCOB B CXEMaXx C PEIUKIIOM.
@®opmel IpecTaBIeHs 0aIaHCcOB (TaOIUIBL, AUATPAMMEI H JIp.).
MartepuanbHblii OanmaHc A MacCOOOMEHHBIX W PEaKIHMOHHBIX 3JeMeHTOB. Mcmonb3oBaHue
CTEXHOMETPUYECKUX, TEPMOAMHAMUYECKUX M  MeX(a3HbIX  OaJaHCOBBIX  COOTHOILICHHIA.
CTexnuoMeTpru4eCcCKue COOTHOLIEHHUS M UX Pa3HOBUAHOCTH. CTENEeHb HMCIOJb30BaHUS ChIPHEBBIX
pecypcoB.
OHTaJIbNUIHBIN, SJHEPreTUYEeCKHil (10 MOTHON 3Heprun) u 3kceprerudeckuit 6amancel u KITJ[. Nx
COIIOCTaBJIEHUE U UCNOJIb30BaHue B aHanu3e XT1C.
3.3. Cunre3 XTC.
[TonsitTue u 3amaum cunre3a (moctpoenusi) XTC. OcnoBHble aTanbl paspadorku XTC. Poab
MaTE€MaTUYECKUX U IBPUCTUYECKUX METOJIOB.
OcHoBHble KoHLenuu mpu cuHTe3e XTC: MOoIHOE KUCIOJIb30BAHUE ChIPHEBBIX U IHEPIETUUYECKUX
pecypcoB, MUHUMM3ALKs OTXOJ0B, ONITUMAJIBHOE MCIIOIb30BaHUE amnmapatypsl. X cogepkanue u
crocoObl peanuzanuu. KoMOMHUpOBaHHBIE NMPOU3BOJCTBA, COBMELIECHHBIE IIPOLECCHI, BTOPUUHbIE
SHEPreTUYECKUE PECYPChl, SHEPrOTEeXHOJOrMYecKkue cucrembl, nepectpanBaeMbie XTC,
3aMKHYTbIE, MaJIOOTXOAHbBIE IPOU3BOACTBA - UX MOHSITHSI, OCOOCHHOCTH U IPUMEHEHHE.
OnHOpOIHBIE TEXHOJOTHYECKHE CXEMbl: CHUCTeMa pEeKyINepaTUBHOIO Terioo0OMeHa, cHucreMa
pasfeneHuss MHOTOKOMIIOHEHTHOW CMECH, CHUCTeMa peakTopoB. (OCHOBBI IIOCTPOEHHUS HX
ONTUMAJILHOU CTPYKTYPBI
Mopnyas 4. [IpoMblisieHHbIE XMMUYECKHE IPOU3BOCTBA.
XVMMHYECKHE TIPOM3BOACTBA PACCMATPUBAIOTCA MPEIAMETHO KaK pealu3alus H3Y4YEHHBIX
TEOPETUUYECKMX OCHOB XUMHKO-T€XHOJormueckux mnporeccoB U XTC, KOHUENuuil MoCTpOoeHUs
BbIcOKOd(pekTnBHOM XTC. OCHOBHOW aKLEHT Jenaercss Ha (U3MKO-XMMHUYECKHE OCHOBBI
KOHLEMNINHY OCTPOEHUS TEXHOJIOTHUYECKON CXEMbI TPOU3BOJICTBA U €ro nojcucteM. IIpon3BoacTso
cepHoil kucinotel. [IpousBoxctBo ammmaka. IIpomsBoacTBo azoTHoOW kucnoThl. IIponsBoactso
CTUPOJIA.
Mopnyas 5. CoBpeMeHHbIE TEHICHIIUN B Pa3BUTHH XUMUYECKON TEXHOJIOTHH.
Tekyiiee COCTOSHME XMMHMUYECKOH MPOMBIIUIEHHOCTH B MHMpPE M TEHACHLUU €€ pPa3BUTHUSL.
[lepcrieKTHBHBIE UCTOYHUKHU CBIPbSI M 2Hepruu. Kiacrepuzanus XMMHUYECKOW NMPOMBIIUIEHHOCTH.
CoBMenieHHble npolecchl. [ mOkue u nepecTpanBaeMble TEXHOJIOTHYECKUE cXeMbl. HoBbIE XMMHKO-
TEXHOJIOTUYECKHE MPOLIECCHl M CIIOCOOBI MOTyyeHus! MpoAykToB. HaHoTeXHOMOTHS.

4. O0beM yueOHOI TMCHUTIIHHBI:

4.1. OuHas popma:

Bib! yue6Hofi paboTsl B 3aueTHEBIX B akanewm. B actponom.
eIMHULIAX gacax qacax

O01mast TPy10eMKOCTh THCHUTIJIHHBI 110 6.0 216 162
Y4eOHOMY IIaHY

Konrakthas paoora (KP): 2,22 80 60
Jlextuu (JIek) 0,89 32 24
ITpaktuueckue 3anstus (I13) 0,89 32 24
JlabopaTopusie 3ansatust (J1ab) 0,44 16 12
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CamocrositesbHas padora (CP): 2,78 100 75
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 1,0 Ox3amen (36) | Dk3amen (27)
4.2. 3aounas ¢opma:
. B 3aueTHbIx B akanmem. B actponom.
Bunast yueOHoIi paboThI

SAMHUIIAX yacax yacax
OO0masi Tpy10eMKOCTb 1M CHUILIHHBI 110 6,0 216 162
Y4eOHOMY IJIAHY
KonrtaktHas padora (KP): 0,55 20 15
Jlexumu (Jlek) 0,22 8 6
ITpaktuueckue 3anstus (I13) 0,22 8 6
JlabopaTopnsbie 3ansaTust (J1ab) 0,11 4 3
CamocrositesbHas padora (CP): 5,20 187 140,25
Bup xouTpoJisi: 3a4er / 3k3amMeH 0,25 IK3aMeH JK3aMeH

©9) (6,75)

AHHOTaNus padoyeil NporpaMMbl IMCUMILTAHBI

«CucTeMBbl yNpaBJIeHHs XHMHKO-TeXHOIornueckumu npoueccamm» (b1.65.11)

1. Heap aucuumiannbl — GopMUpOBaHHUE 0A30BBIX 3HAHUN IO TEOPUHM CHUCTEM YIPABICHUS
XUMHUKO-TexHonoruueckumu mponeccamu (CY XTII), anamuzy cBoiictB XTII kax

OOBEKTOB yNpaBJIEHUS U MPAKTUYECKOTO MPUMEHEHHS TEXHUYECKUX CpEACTB
yIIpaBJICHUSL.

2. B pe3yJibTare n3yuyeHusi AMCHUILINHBI 00y4YalOLIUIics 10 MporpaMMe 6aKajiaBpuara
JOJIZKEH:

Obnaoams crnepyromumu  obwenpogeccuonanvuvimu (OIIK) u npogeccuonanvrvimu
(ITK) xoMIIeTeHIIUSIMHU:
BJIQJICHUEM OCHOBHBIMH METOAAMH, CIIOCOOAMH M CPEICTBAMH IIOJIyUYEHUS, XpaHEHUS,
nepepaboTku MHPOPMALMU, HABBIKAMH pabOTBl C KOMIIBIOTEPOM KaK CpEICTBOM
ynpasienus uapopmanueii (OITK-5);
CTIIOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJIOTHUECKHUH MPOIECC B COOTBETCTBUM C
periIaMeHTOM U HCIIONIb30BaTh TEXHUYECKHE CPEACTBA JUIS W3MEPEHHS OCHOBHBIX
napamMeTpOB TEXHOJIOTHYECKOTO MPOIecca, CBOWCTB ChIpbst U mpoaykiuu (ITK-1);
CTIOCOOHOCTBIO BBISIBIISITh M YCTPAHATH OTKIIOHEHUS OT PEKUMOB paOOTHI TEXHOJIOTHYECKOTO
000pyI0BaHUs M MapaMeTPOB TeXHOIorn4yeckoro mnporecca (ITK-11).
3namo:
OCHOBHBIC TOHSTHS TEOPUU YIPABJICHHS, CTATUYCCKHEC M JTUHAMHYCCKHE XapaKTCPUCTHKHU
00BEKTOB yIpaBJieHUsT; OCHOBHBIC BHIBI CAY ¥ 3aKOHBI peryJTUPOBAHUS;
tunoBele CAY B XUMHUYECKOW NPOMBIIUIEHHOCTH,; METOJbI W CpPEACTBA H3MEpEeHUs
OCHOBHBIX TEXHOJIOTHYECKUX MMapaMeTPoB; ycToiunBocTh CAY;
OCHOBHBIC MOHATHS O HeMHMHEWHBIX CAY, pelelHBIX CHCTeMax, JIOTUYECKUX aJTrOpUTMax
YIpaBIICHUS, aTAITUBHBIX U ONTUMAIBHBIX CHCTEMaX YIIPaBICHUS.

Ymemn:

OTIPENIeTATh OCHOBHBIE CTaTHYECKWE W JUHAMHYECKHE XapaKTePUCTUKH OOBEKTOB
yIPABIICHHUS;

BBIOMPATh PAIMOHAIBHYIO CHCTEMY pETyJUpPOBAaHUS TEXHOJIOTHYECKOTO IPOIIECcCca;

OIICHUBATh YCTOWUNBOCTh CAY;
BBIOMpATh KOHKPETHBIE TUIIBI MPUOOPOB it fuarHocTuku X T1I.
Braoems.:
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— METOJaMM TEOPUU aBTOMATUYECKOIO DPETYIMPOBAHMs, OPraHM3alUUd U pAcu€ra CUCTEM
ONTHMAJILHOTO YIPABJIECHUS NIPOLIECCAMU XMMHYECKON TEXHOJIOIMH TOHKOTO OPraHUYECKOTO
CHHTE3A.

3. Kpatkoe conepxanue TUCHMIIMHBI

Mopnyas 1. OcHognble nonamus ynpaeieHus XuMuKO-mexHoi02u4ecKumu npoyeccamy. 3HaueHue
ABTOMATHUYECKOTO YINPABJICHUS JJs Pa3BUTHS XUMHUYECKOW NPOMBIILICHHOCTH. OcoOeHHOCTH
YOPABJICHUS XUMUYECKUM MPEAIPUATHEM U XUMHUKO-TEXHOJIOTMYECKUM IMPOLIECCOM. TEeXHUKO-
SKOHOMHYECKUN 3(PQeKT BHEIpeHHs] aBTOMATU3MPOBAHHBIX CHUCTEM YympasieHus. Ponb cuctem
yrpaBieHUs: B o0ecrieueHnn 0e30MacHOCTH XMMHUYECKOIo MPOU3BOJICTBA U OXPaHbl OKpYKarolen
cpensl. OCHOBHBIE TepMUHBI U omnpeneneHus. Mepapxus ymnpaiaeHus. OCHOBHbIE MPUHLUIIBI
ynpaBnenus. Kimaccudukamus cucrem ynpasineHus @DyHknwoHanmbHas —cTpyktypa CAY.
IToka3aTenu kayecTBa yIpaBICHUS.

Mopnyas 2. Ochosbl meopuu agmomamuyecKo2o ynpaeieHus.

Marematnueckue wmogenu CAY. Jlunamuueckue xapaktepuctuku CAY. Vcnons3oBaHue
orepanuoHHOro ucuuciaeHus g ananusza CAY. TunoBbele nuHaMuyeckue 3BeHbs. BpemeHHble u
YaCTOTHBIE XaPaKTEPUCTUKH. DKBUBAJICHTHbIE ITPe0Opa30BaHUs CTPYKTYPHBIX CXeM. Y CTOWYMBOCTb
muaeriHbix CAY ¢ oOpatHO#M cBsi3pio. Kitaccudukamus W OCHOBHBIE CBOWMCTBA OOBEKTOB
ynpaBieHusl. MeToapl OmnpesieseHus CBOMCTB 00BbeKTOB ympaBieHus. OCHOBHBbIE 3aKOHBI
perynupoBaHus. PerymsiToppl Ha OCHOBE HCKYCCTBEHHBIX HEWpOHHBIX cereld. Lludposeie u
pobacTHbIE CUCTEMBI yIpaBieHus. BbIOOp 3aKOHa peryiupoBaHUs U ONpeAeTeHHe ONTHUMaIbHbBIX
[apaMeTPOB HACTPOMKH MPOMBIIIJIEHHBIX PErYJISITOPOB.
Mopnyas 3. H3zmepenue mexnonocuieckux napamempos XumMuKo-mexHoa02u4ecko2o npoyeccd.
['ocynapcTBeHHass cucTeMa NPOMBILIUIEHHBIX NMPUOOPOB M CPEACTB aBTOoMaTu3anuu. OCHOBHbIE
TEPMMHBI U ONpEleNIeHNs MeTpojoruu. Meroael usmepeHnid. Cpeacrsa U3MEPUTEIBHON TEXHUKU U
UX CTaTHYeCKHe W JAWHaMu4eckue cBoicTBa. [lorpemHocTn m3mepenmii. CriocoObl mepemadu
uHpopmauuu Ha paccrosHue. Opranuzanus nuctaHuumonHod auarHoctuku XTII. M3mepenue
OCHOBHBIX TEXHOJIOTUYECKUX NapaMeTpoB: JaBJICHUs, TEMIIEpaTypbl, pacxoia U KOJUYECTBa,
YPOBHSI )HJIKOCTH U CBIIIYYHX MAaTE€PHUaIOB, COCTaBa U (U3UKO-XUMHUECKUX CBOWCTB BEILIECTB.
Monyas 4. OcHosbl npoekmupoganus asMoOMAamMuyecKux Ccucmem YHApPAGIeHus XumMuxo-
MEeXHON02ULECKUMU NPOYECCAMU.
OcoOennoctu ynpasnenuss XTII. PerymupoBaHne OCHOBHBIX TEXHOJOTMYECKHX MapaMeTpOB:
pacxoja, JaBieHus, Temmeparypbl, ypoBHs, PH. Texuuueckue cpenctBa CAY. OcHOBHBIE
Pa3HOBUIHOCTU YIPABISAIOMIUX YCTPONCTB. THIBI, XapaKTEPUCTUKH U PACUYET HCIOJHUTEIbHBIX
MEXaHU3MOB U PETyIUpyoIuX opraHoB. OdopmiieHHe MPOEKTHOTO 3aJaHHs Ha aBTOMAaTH3alHIO
TEXHOJIOTHYECKOI0 mpoliecca. Beibop Touek M3MepeHus, KOHTPOJIS, YIPABISEMBIX MapaMETPOB U
ynpaBisommx BozaeiicTBuil. CTaHIapThl U YCIOBHBbIE 0003HAUEHMS JUIsI TEXHOJOTMUYECKUX CXEM.
OcHoBuble cBegeHuss 06 ACY TII B xummueckoit npomsbinuieHHocTd. I[Tpumeper ACY TII B
XUMHYECKON MPOMBIINIIEHHOCTH. OCHOBHBIE BBIBOABI MO Kypcy. COBpEMEHHBIE TEHACHLHMU B
pazsutuu CY XTII.

4. O0béM yueOHOM TUCHUTIUHBI:

4.1. Ounas dopma:

B 3auernbix | B akageM. yacax B actponom.
Bun yuebnoit paboTbl eANHULAX yacax

O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 5.0 180 135
yueOHOMY IJIaHY

KonraktHas pa6ora (KP): 1,33 48 36
Jlextuu (JIek) 0,89 32 24
Jlaboparopusbie 3austust (J1ab) 0,44 16 12
CamocrositesbHas padora (CP): 2,67 96 72
CaMOoCTOsTeIbHOE N3YUCHHUE Pa3JIeioB 2,67 96 72
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JUCHUILINHEI

Buja koHTpoOJIsi: 3a4eT / IK3aMeH

1,0

Ok3amen (36)

Jk3ameH (27)

4.2. 3aounas ¢opma:

B 3aueTHpix | B akagem. gacax B actponom.

Bun yae6HO# paboThI €IMHULIAX yacax
OO01mast TpyA0eMKOCTh M CUHUILIUHBI 110 5.0 180 135
Y4eOHOMY ILIaHy
Konrakrnas pa6ora (KP): 0,33 12 9
Jlexumu (Jlek) 0,11 4 3
IIpakTuueckue 3ansatus (113) 0,11 4 3
Jlaboparopusbie 3austust (J1ab) 0,11 4 3
CamocrositesbHas padora (CP): 4,42 159 119,25
CamocTosTenbHOE H3yUYCHHE Pa3IeIOB 4.42 159 119,25
JUCIUTLINHBI
Bua koHTpOJIsA: 3a4eT / IK3aMeH 0,25 Jx3ameH (9) Jk3amen (6,75)

AHHOTaNMsA padoyeii MpPorpaMMbl THCHHILTHHbI
«®uaocodusn» (b1.5.12)

Heap aucuunauabl  «Punocodus» — chHopMUpPOBATh Yy CTYAECHTOB KOMILIEKCHOE
NpeCTaBICHUE O POl U MecTte (uiaocopuu B CUCTEME T'yMaHUTAPHBIX, COIHMAIBHBIX U
€CTECTBEHHBIX HayK, TO3HAKOMUTh UX C OCHOBaMH (UIOCOPCKOT0 3HAHUS, HEOOXOIUMBIMH
JUTSL PEUICHUS] TEOPETUIECKUX U MPAKTUIECKUX 3a/1a4.

B pesyabTare udydeHusl AUCHUIIMHBI 00YYAKOLIUIICA MO NMporpaMMe O0akajaBpuara
JOJI2KeH:

Obnaoams cnepyromumu oowexyromyprsimu (OK) KoMneTeHIusIMu:
CHOCOOHOCTBIO  HCTIOJIB30BaTh OCHOBBI  (DMIIOCOCKUX 3HAHUHA  JUIs
MupoBo33peHueckoi mosummu (OK-1);
CHOCOOHOCTBIO  HUCHOJIB30BATh  OCHOBBI

nestensHocTH (OK-4).

3uamo:

OCHOBHOE CO/IEp)KaHUE TJIaBHBIX (MIOCO(CKUX HIKOJI M HANpaBICHUH, MpelcTaBUTENeH
ATUX WLIKOJI, CBS3b M paziuuue UX (UIOCOPCKUX HIAEH, CBA3b HCTOPUKO-(pHiocodhckux
KOHIIETIIIMI ¢ COBpEMEHHBIMHU Mpo0IeMaMu MHIUBUYyaJIbHON M 00IIECTBEHHON >KHU3HU.
Ymemu:

NOHMMATh M AHAJIU3UPOBATb MHUPOBO33PEHUYECKUE, COLMAIBHBIE M HWHAWBHUIYAJIbHBIC
npo0JieMbl COBPEMEHHOM JKHW3HM; TIPAaMOTHO BECTH JUCKYCCHIO, apryMEHTHUPOBAaHHO
OTCTaMBaTh CBOIO MO3ZULHUIO IO 3HAYMMBIM (PUIOCOPCKUM MpoOIeMaM COBPEMEHHOM KU3HU,
ONMpasich Ha HapaOOTaHHBIA B HMCTOpUHU (GUIOCOPUH MaTepHall; TPUMEHSATH IOJyYE€HHBIE
¢dumocodckue 3HaHUA K PEISHUI0 TPOPeCcCHOHANBHBIX 3a/1a4;

dbopmupoBaHUs

ITPaBOBBIX 3HAaHUHA B Pa3INYHBIX

cepax

Braoems:
npe/cTaBlICHUsIMA O GUIOCOPUH KaK HAyKe M CHCTEME IIEHHOCTEH, €€ MeCTe B CHUCTEMeE
TYMaHUTapHOTO 3HAHUS; OCHOBaMH (UIOCOPCKOTO MBIINICHUS; KaTeropHaIbHBIM

anmaparoM H3y4aeMoW JUCHHIUTUHBL, (UIOCOPCKUMH METOJaMH aHajdu3a pa3IundHBIX
npoOseM, HaBbIKaMU (PHIIOCOPCKON KYNIBTYPHI I BBIPAOOTKH CHCTEMHOTO, IE€JIOCTHOTO
B3TJIs1a HA JIEWCTBUTEIHHOCTh M MECTO XUMHUHM M XMMHUYECKOH TEXHOJIOTUH B IEJIOCTHON
KapTHUHE MUpa.

Kpartkoe cogep:kanue AUCUUIIUHBI:

Brenenue. dunocodusi, ee mporucxoxIeHUe U POb B 00IIECTBE.

Mopnyas 1. OcHoBHBIE (PHIOCOPCKHE IKOJIBI.
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AnTtnunas ¢unocodus (nocokparuku, copuctel, Cokpar, lemokpur, [Tnaton, Apucrorens,
SJUTMHUCTHYECKU-pUMCKast ¢unocodpus). OCHOBHBIE MPOOJIEMBl CpeaHEBEKOBOUW duaocohun u
snoxu Bozpoxnenus. @unocodust HoBoro Bpemenu (XVII — XVIII BB.) Uneonorus Ipocsemienus.
Hemenkas knaccuueckas ¢unocodus. Pycckas punocopus XIX — XX BB. OCHOBBI MapKCHUCTCKOM
¢mnocopun. OCHOBHBIEC HANPaBJICHUSI COBPEMEHHON (PHIIOCODHH.

Monayab 2. Pujiocopckue KOHIENUUH ObITHS U TO3HAHMSL.

[Ipobnema ObiTHs B mcropuu ¢unocopun. IloHATHS MaTepUanbHOTO M HICATIBHOTO.
OcHoBHble (unocodckre HaMpaBlICHUSA: MaTepHanu3M M ujaeanusM. l[lpuHiun raobanbHOrO
ABOJIIOI[MOHU3MA B COBPEMEHHON HAYYHON KAPTHHE MUPA.

Konuenmumn npoctpancTBa U BpeMeHH B UCTOpUH (HUI0coduu 1 HAYKH.

[Ipoucxoxaenue co3Hanus. Poip Tpyaa B MPOUCXO0XKACHUU CO3HAaHUSA. MneanucTuueckue u
MaTepuallcTUYecKue KoHuenuu co3Hanus. Coznanue u Mo3r. Co3HarenabHOe U OeCCO3HATEIbHOE.
CozHanue u s13bIKk. CO3HaHKME U CaMOCO3HAHUE.

Konuenmuu ruoceonoruu B uctopuu puiocopuu: ceHCyann3M, paluoHaIN3M, CKeTITULIU3M,
arHOCTUIIU3M, KOHIICTIIIUS BPOXKICHHBIX UEH, anpuopu3M. J{naneKTuka MO3HaHUs: YyBCTBEHHOE U
panrionaibHoe. OCHOBHBIE TEOPUU UCTHHBI.

Mopayas 3. IIpo6Jiembl yesnoBexa B pusiocodum.

YenoBek kak npeamer ¢uiocodpckoro ananmza B uctopuu ¢uiocoduu. IIpoucxoxnenue
YyeJioBeKa: IMPUPOJHBIE U COLMAJbHBIE YCJIOBMSI aHTpomocoluoreHesa. buonoruueckoe u
colManIbHOE B YenoBeke. MHANBUA, MHAUBUIYaTbHOCTD, TUYHOCTD.

CMmbICnT XKM3HM M IIpelHa3HayeHue denoBeka. JKusHb, cMmepTh, Oeccmeptue. JIBHkeHue
HEHACHIIUSA, €r0 POJib B COBpeMeHHOH xu3Hu. Llenu u nernoctu. CB000Aa BOIM U OTBETCTBEHHOCTh
au4HoCcTH. HpaBCTBEHHBIE, pEIUTHO3HbIE, ICTETUYECKUE LICHHOCTH.

Moayasb 4. Punocodus ucTopuu U 00IECTBA

YeJloBEK B CUCTEME COIMANBHBIX CBA3el. JIMYHOCTHL M Macchl, cBO0Oa U HEOOXOAUMOCTb.
Ouocodust uctopuu: GopMaloHHAs U HUBUIU3AIMOHHAS KOHIEHIIMN UCTOPUIECKOTO Pa3BUTHSL.
[IporpeccucTckre W NUKIMYECKHE MOAENTH pa3BuTHs. [nobanbHble TPOOIEMBbI COBPEMEHHOCTH.
Konnenius ycToWuynBOro pa3BUTUS U CIICHAPUU OYAYIIETO.

OO6mectBo U ero cTpykTypa. CounanbHas, MOJTUTHYECKAs! U JTyXOBHAsL cephbl 0OIIECTBa.
Konuenmuu rocynapcrsa B ucropuu ¢unocodckoit mpicnu. I'paxkganckoe o0IIecTBO U MPaBOBOE
roCyaapcTBO.

Moayas 5. dunocodekne npodieMbl XUMUM U XUMHUYECKOH TEXHOJIOTHH

Hayunoe n BHeHayuHoe 3HaHMe. CTpyKTypa HAy4yHOrO 3HAHHS, €r0 METOAbl U (POPMBL.
HayuHble peBOIIOIMM U CMEHA TUIIOB pallMoHaIbHOCTH. Hayka B cCOBpeMeHHOM Mupe. DTHKA HaAyKU
Y OTBETCTBEHHOCTH YUEHOTO.

IIpobnema cooTHomeHUsT Haykd M TeXHUKH. ColualbHble TOCIEACTBUS HAy4YHO-
TEXHUUYECKOT0 Iporpecca. ITUYECKUE U 3KOJIOTHUYECKHE UMIIEPaTUBBI Pa3BUTHUS HAYKU U TEXHUKH.

MecTo XMMHU B CHUCTEME e€CTeCTBEHHBIX HayK. OCHOBHas mpobjemMa XMMHUHU KaK HayKd M
npousBojcTBa. Llenn u 3amaun xumudeckoi TexHosoruu. Crenupuka XMMUKO-TEXHOJIOTUYECKOTO
3HaHUSA: QyHAAMEHTAIBbHOE U MPUKIATHOE, SMIUPHUUECKOE U TEOPETHUECKOE.

4. O0beM yueOHOM AUCHHUILIMHBI:
4.1. Oynas dopma:

B 3aueTHbIX B akanem. B actponom.
Bunel yueGHoI paboTh eAMHULAX Yacax Yacax

OO0masi TPyA0eMKOCTh JIUCHMIIMHBI 110 5,0 180 135
yueOHOMY IJIaHY

KonraktHas paoora (KP): 1,33 48 36
Jlextuu (JIek) 0,89 32 24
[IpaxTnueckue 3anstus (I113) 0,44 16 12
CamocrositesbHas padora (CP): 2,67 96 72
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CaMocCTOSTENbHOE H3y4YeHne paszenoB 2,67 96 12
JTUCIUIIINHBI

Buj koHTpoIs: 3a4eT / IK3aMeH 1,0 Ok3ameH (36) 27

4.2. 3aounHas dopma:

B 3auetHpIX | B akamem. gyacax B actponom.

Buabl yueOHo# padoThI eAUHULIAX yacax
O0masi TPyA0eMKOCTh AUCHUILIMHBI 10 5,0 180 135
y4eOHOMY IJIaHy
AYAUTOpPHBIE 3aHATHS: 0,33 12 9
Jlextuu (JIek) 0,22 8 6
[Tpaxtrueckue 3ansatus (I13) 0,11 4 3
CamocrositesbHas padora (CP): 4,42 159 119,25
CamocrosiTelbHOE ~ M3YyYEHHE  pa3/ielioB 4,42 159 119,25
JTUCIUILIAHBI
Buj koHTpoIs: 3a4eT / IK3aMeH 0,25 Ik3ameH (9) 6,75

1.

3.

AHHOTaNus padoyeil NporpaMMbl IMCUUILTAHBI
«HUcrtopus» (b1.B.13)

Heab nucHUNIUHBI — GOPMUPOBAHUE Y CTYACHTOB KOMIUIEKCHOTO MIPEICTABICHHS O POJIH U
MeCTe UCTOPHH B CHCTEME T'YMAaHUTAPHBIX M COIHUAIBHBIX HAYK, KYJbTYPHO-UCTOPHYECKOM
cBoeoOpaszun Poccum, ee MecTe BO BCEMUPHO-UCTOPHUUECKOM TpoIiecce, 00 0COOEHHOCTIX U
OCHOBHBIX JTarax €€ HCTOPHUYECKOTO PAa3BHUTHUS; BBEICHUE CTYJCHTOB B KPYI HCTOPHYECKUX
po0JieM, CBSI3aHHBIX € 001acThI0 Oyayiiel TpohecCHOHATbHOM NeSTEIbHOCTH.
B pe3yiabTaTe M3ydeHHs AMCHUILIMHBI 00y4YalolMiicd MO0 MporpaMme GakajaBpuaTa
JOJI2KeH:
Obaaoams cnenyromumu oouexyromypHoimu (OK) KoMIeTCHIHSIMHA:
CIOCOOHOCTh aHAJIM3UPOBATh OCHOBHBIE JTalbl M 3aKOHOMEPHOCTH HCTOPHYECKOTO
pa3BHUTHs 00IIecTBa I POpMUpPOBaHUs rpaxaanckoi nosuimn (OK-2).
3namu:
OCHOBHBIE HaIIPaBICHHS, TIPOOJIEMBI U METOIBI HCTOPUIECKON HAYKH;
OCHOBHBIE 3Talbl U KJIFOYEBbIE COOBITUS UCcTOpUM Poccuu u Mupa;
0COOEHHOCTH PAa3BUTHS POCCUIICKOTO TOCYIapCTBA, BHIIAIOIINXCS JAEATENeH 0TeUeCTBEeHHON
U BceoO11ei HCTOpUH.
Ymemo:
COOTHOCHTh OOIME MCTOPUYECKHE MpOIecChl M OTAENbHbIE (aKThl; BBISBIATH
CYIIECTBEHHBIE YEPTHl MCTOPUYECKHUX TIPOILIECCOB, SIBICHUH M COOBITHH; aHAIM3UPOBAThH
COLMAJIbHO-3HaYMMBbIe ITPOOIIEMBI;
(dbopMyHpOBaTh U apryMEHTHPOBAHO OTCTAMBATH COOCTBEHHYIO TMO3HIHUIO 10 Pa3TMYHBIM
npobjaemMaM UCTOPUH.
Braoemy:
NpEeCTaBICHUAMHU 00 UCTOPHH KaK HayKe, €€ MEeCTe B CUCTEME I'YMaHUTapHOTO 3HAHUS;
NPEJICTaBICHUSMU 00 OCHOBHBIX 3Tanax B HCTOPUH YEIIOBEUECTBA U MX XPOHOJIOTHH,
KaTeropuaJIbHO-TIOHATUIHBIM aIapaToM U3y4aeMOi JIUCIUILTUHB;
HaBBIKAMH aHAJIM3a HCTOPHUECKUX UCTOYHUKOB.
Kpartkoe cogep:kanue AUCUUIIUHBI:

B conepxaHue Kypca BKJIIOYAeTCs MOHATHE 00 MCTOPHM KaK HayKe, 0 €€ MecTe B CHCTEME
COLIMAJIbHO-TYMaHUTapHbIX HayK, U3J1araloTCsi OCHOBBI METO/I0JIOTMH UCTOPUYECKON HAyKH.

PackpeiBaeTcs conepanue U oOuias XapakTepUCTHKA OCHOBHBIX JTallOB OTEUYECTBEHHOM
uctopuu. Hauano poccuiickoili rocynapctBeHHocTu. KueBckas Pycb. OTHOKynbTypHBIE U
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COLIMAJIbHO-TIOJIMTUYECKUE IIPOLIECCHl CTAHOBJICHUS POCCUMCKON TocyaapcTBeHHOCTH. [IpuHsATHe
XPHUCTUAHCTBA.

Pycckue 3emmum B XII — nauane XVI BB. OOpazoBanue Poccuiickoro rocymapcrsa, €ro
ncropuyeckoe 3Hauenue. Poccus B cepennne XVI — XVII BB.

Poccuiickoe rocynapctBo B XVIII Beke — Beke MOAEpPHH3AIMU U TMPOCBEIIeHUs. Pedopmbl
ITletpa 1 kak mnepBas MNOMNbITKA MOJAEPHM3ALUU CTpaHbl, €€ ocobeHHocTu. PopmupoBaHUE
Poccuiickoit umnepuun. OCHOBHbIE HaNPaBIEHUS «EBPONEU3ALMM» CTPAHbBI. DBOIIOLUSA COLMAIBLHON
CTPYKTYpHI o01iecTBa. JlanpHeliee pacmupenne rpanui Poccuiickoit uMmnepun.

Poccus B XIX cronerun. Ilpomsimenssiii nepeBopor B EBpone um Poccum: oOmiee u
ocobeHHoe. Baxneilmue ycnosus nepexoaa Poccum k MHIyCTpUalbHOMY OOLIECTBY — pELIEHHE
KPECTBhSIHCKOTO BOIIPOCAa M OTpaHUYEHUE camozepxkaBusi. JIMTEeIbHOCTh, HENOCIEN0BATEIbHOCTD,
LUKIMYHOCTh Ipolecca OypiKya3Horo pedopmupoBaHus. Poib cyObekTuBHOro (hakropa B
npeononeHnn orcraBanus. Pedopmel XIX Beka, ux 3HaueHue. OOIIecTBeHHbIE ABMKEHUS B XIX
BEKE.

Poccuss B nawame XX Beka (1900 — 1917rr.). OcoOEHHOCTH COIMATIBHO-?PKOHOMHYECKOTO
pa3BuTus Poccun B Hauasie XX Beka. OObeKTUBHAs OTPEOHOCTh MHIYCTPUAIBHON MOAEpHU3ALUN
Poccun. CootHomenne noiautuyeckux cuil B Poccum B Hawane XX Beka. Hapacranue kpusuca
camozepxaBus. IlepBas poccuiickas peomonus. OOpa3oBaHuEe IMOJUTHYECKUX MapTHM.
I'ocynmapcTBeHHas nyma Hayana XX BEKa Kak IEPBBIM ONBIT POCCUMCKOIO IMapjaMEHTapu3Ma.
CronsinuHckas arpapHas pedopma. IlepBas mupoBas BoiiHa u ywactue B Heil Poccun.
®eBpanbckas peBosonus 1917r. 1 KopeHHbIE U3MEHEHUS B IOJUTHYECKOM KU3HU CTPaHBbI.

dopMHUpOBaHUE M CYIIHOCTh coBeTckoro crpost (1917-1991rr.). IloaroroBka u mobGena
OxTs10ppCcKOTO BOOpYRkeHHOTO BoccTtanus B [lerporpane. 11 Beepoccuiickuii cbe3n COBETOB H €ro
pelieHus. OKOHOMHUYECKas W COLUallbHas IOJMWTUKA OousiblieBUKOB. ['paknaHckas BoilHa u
nHocTpanHas wuHTepBeHIMsA. Cynp6a u 3Hauenune HOIla. VYTBepknenue oIHOMAPTHIHOM
nonutuieckor cucrembl. O6pazoBanue CCCP. Ilonutnueckas 6oprba B mapTuu M rocyaapcTBe.
CCCP B ronsl nepBoix msatmieTok (koner 20-x rr. — 30-e rr.). ®opmMupoBaHue pexuMa JTHYHOU
BinacTu CranuHa U KOMaHIHO-aJIMUHUCTPATUBHON CHCTEMBI YIPABICHUS rocyAapcTBOM. BHemHss
nonutuka CCCP B 20-30-e¢ rr. CCCP BO BTOpO# MupoBoii u Bemmkoit OTeyecTBeHHOW BOIHE.
M3meHeHne COOTHOLICHUS CUJI B MHUpPE IIOCIE€ BTOPOM MHUPOBOM BOMHBI. Hauyamo «xosomgHou
BOIHBI». TpyaHoctu nocieBoeHHoro pazButus CCCP. YxecroueHHe MOJUTUYECKOTO PEKHMMa U
U/I€0JIOTUYECKOTO KOHTPOJIsA. [TonbITKM OOHOBIEHUS «TOCYJAPCTBEHHOTO COLMAIM3Ma». XX Che3[
KIICC wu ocyxneane kynpra JauyHoctn CramuHa. «OTtTenens» B JOyXOBHOM  cdepe.
OkoHOoMuYeckue pedopmel cepenunbl 60-x rooB, NPUUYMHBI UX He3aBeplleHHocTH. Hapactanue
KPU3HCHBIX sIBJIEHUI B coBeTckoM obmiectBe B 70-¢ — cepeaunne 80-x rogo. BHemHss monutuka
CCCP B konue 60-x Hayane 80-X IT.: OT pa3psiku K 0OOCTPEHHIO MEXAYHApOJIHOW OOCTaHOBKH.
«Ilepectpoiika»: CyIHOCTb, II€NIM, 3aJayd, OCHOBHbIE OJTambl, pe3ynbraThl. Pacmang CCCP.
O6pazoBanue CHI'.

CraHoBleHHE HOBOM poccuiickoi rocyaapctBeHHocTd (¢ 1991- mo Hacrosimiee Bpems).
JIuGepanbHas KOHLEMIUS POCCUICKUX pedopM: Mepexol K phIHKY, (hopMUpOBaHUE I'pa)kIaHCKOTO
oOuiecTBa 1 paBoBoro rocynapcraa. «lllokoBas Tepanus» s3KkoHOMUYECKUX pedopm B Hadasue 90-x
rogoB. Konctutyums Poccuiickoit ®enepaunn  1993r. MexkHanuMoHanbHBIE  OTHOLICHMS.
[TonuTnyeckue mapTuu M OOIIECTBEHHBIE JBIKEHUS Poccun Ha coBpeMeHHOM artane. Poccust Ha
yTu MozepHHu3anuu. Poccus B cucteMe MUPOBOM 3KOHOMUKH U MEKTYHAPOIHBIX CBA3EH.

4. O0beM yueOHOI THCHUTITHHBI:
4.1. Ounas popma:

Bunpl yue6HOI paboTh B 3aueTHEBIX B akanem. B actponom.
eIMHUIIAX Jacax Jacax
OO6masi Tpy10eMKOCTh THCIIHIIIHHBI 110 4,0 144 108
Y4eOHOMY IIaAHY
Konrakthas paoora (KP): 1,3 48 36
Jlexuuu (JIek) 0,9 32 24
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[Tpaxtrueckue 3ansatus (113) 0,4 16 12
CamocrosiTesibHas padora (CP): 1,7 60 45
Pedepar 0,6 20 14
[ToaroToBKa K KOHTPOJILHBIM paboTam 0,3 10 7,5
CamocTosTenpHOE H3yUYCHHE Pa3IeIOB 0,8 30 225
JTUCIUATUTHHBI

Buja KoHTpoJIs: 3a4eT / IK3aMeH 1,0 Ox3ameH (36) | Dk3amen (27)

4.2. 3aounas ¢opma:

Byl yue6HO#M paboTh B 3auernbix | B akagem. yacax | B actpoHoM.
CAMHUIIAX gacax
OO0mas Tpy10eMKOCTh JUCIUILIHHBI 110 4.0 144 135
Y4eOHOMY ILUIaHy
Konrakrnas pa6ora (KP): 0,33 14 10,5
Jlextuu (JIek) 0,22 8 6
[Tpaktuueckue 3ansatus (I113) 0,11 4 3
CamocrosiTesibHas pa6ora (CP): 3,42 123 90,75
Pedepar 0,58 21 15,75
IToaroroBka K KOHTPOJILHBIM paboTam 0,56 20 15
CaMocTosTeIbHOE N3YUCHHUE Pa3/IeioB 2,28 82 60
JUCITUTUTUHBI
Bupa xouTpoJisi: 3a4er / 3k3aMeH 0,25 Ik3ameH (9) 9K3aMeH
(6,75)

AHHOTanus padoyeii NporpaMMbl THCIHUNTHHBI

«®u3nyeckas KyJabTypa u ciopt» (b1.5.14)

1. Hean THCHUILIHHBI:

OBJIA/ICHUE METOJIOJIOTHEH HAYYHOTO IMO3HAHMS (PU3HUYECKON KYIbTYPHI U CIIOPTA;
OBJIQICHUE  CHUCTEMOM  MpPaKTMYECKMX YMEHMH ¥  HaBBIKOB, 00ECHEYMBAIOLINX
COBEpIIEHCTBOBAHNE NICUXO(U3NUECKUX CIIOCOOHOCTEN;

pa3BUTHE CHOCOOHOCTEH MCIIOB30BaTh pa3HOOOpasHble (OpPMBI (PU3NUECKOH KYJIbTYPHI,
CIOpTa W TypH3Ma ISl COXPaHEHHsI M YKPEIUICHHS CBOETO 3I0POBbS M 3I0POBBSI CBOMX
OJIM3KHX B MOBCETHEBHOM JKU3HU U MPO(ECCHOHATBHON 1eATEIbHOCTH,;

dbopMHEpOBaHHE MOTHBAIMOHHO-IIEHHOCTHOTO OTHOIIEHHS K (HU3MUECKOW KYJIBTYpE,
(¢U3M4YecKOMy COBEPILIEHCTBOBAHMIO M CaMOBOCHHMTAHUIO, YCTAHOBKA Ha 37I0POBBIM 00pa3
KHU3HU.

B pesyabTare M3y4eHHsi JUCHMILIMHBI 00y4YalOIMiicsl MO mporpaMme 0akajaBpuarta
JOJIZKEH

Obnadamye cnepyromumMu oowexyromypusvimu (OK) koMeTeHIusIMu:

CIIOCOOHOCTH K caMoopraHu3anuu u camoobpasosanuio (OK-7);

CIOCOOHOCTh MCIOJIb30BaTh METOJIBI U CPEACTBA (PU3NYECKON KYIbTYpPHI JJIs 0OecTedeHus
TIOJTHOILIEHHOH COLMaNbHOM 1 npodeccnonansHoi nesitenbaoct (OK-8).

Snamu:

HAYYHO-TIPAKTHYECKUE OCHOBBI (PU3MUYECKON KYIBTYPHI H CIIOPTA;
COITMAITEHO-OMOIOTUYECKHE OCHOBBI (PM3NIECKOM KYJIBTYpHI U CIIOPTA;

BJIMSIHUE O3/I0POBHUTEJIBHBIX CHCTEM (PM3MUYECKOTO0 BOCIMTAHUS Ha YKpEIUIEHUE 3/10pOBbs,
npoUIAKTUKY TPO(HECCHOHAIBHBIX 3a00JIeBaHHUI U BPEIHBIX MPUBBIUEK;

CTIOCOOBI KOHTPOJISI M OLIEHKH (PU3UIECKOTO Pa3BUTHS U PU3UIECKOM MOTOTOBICHHOCTH;
MpaBUja H CIOCOOBI TUIAHMPOBAHWS WHAWBHIYAIBHBIX 3aHATHH pa3IMYHON IEJIEBOM
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HaIpaBJIECHHOCTH;

— wucrtopuro (GUINYECKOM KyJIbTypbl M CHOpPTa, HMMETh MPEACTAaBICHHE O 3HAYUMBIX
CHOPTUBHBIX COOBITUSIX HE TOJIBKO CBOEH CTpaHbl, HO U MHUPOBOTO YPOBHS; Ba)KHEHIINE
JOCTUKEHHS B 00JIaCTH CIIOPTA;

— cnopruBHble Tpamuiuun MXTU-PXTY wum. .M. MenneneeBa, MOMHUTH O IOJABHUIax
CIIOPTCMEHOB B rojibl Bennkoit oreuecTBeHHOM BOHBI 1941-1945 rT.

Ymemn:

—  CaMOCTOSITEJIbHO 3aHUMAThCS (PU3MUECKON KYIbTYPOH U CIIOPTOM;

— OCYIIECTBJIATH CaMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma U coOJI0AaTh IMpaBHia
TUTUEHBI U TEXHUKH 0€30TIaCHOCTH;

— OCYILIECTBJISITH TBOPYECKOE COTPYIHHUYECTBO B  KOJUIGKTHBHBIX (opMax 3aHATHIM
(hbU3UYECKOM KYJIBTYPOU U CIIOPTOM.

Braoemw:

— CpeAcTBAaMM U METOJAaMH YKPEIUIGHHS WHAUBUAYAIBHOTO 370pPOBbS, (PU3UUECKOTrO
CaMOCOBEPIIECHCTBOBAHMS;

— JIOJDKHBIM YPOBHEM (M3HUYECKOH MOATOTOBICHHOCTH, HEOOXOIUMBIM JIJISi KaueCTBEHHOTO
YCBOGHHUS NMPO(PECCHOHANBHBIX YMEHHH U HABBIKOB B Ipoliecce OOyueHHUs B BY3e, IS
obOecrieueHrs TIOJHOIEHHOW COLMANbHOW M TPOPECCHOHATBHON JIEATSIBHOCTH TOCIE
OKOHYaHUS y4eOHOTO 3aBEICHHUSI.

3. Kparkoe cogepxxanue 1ucCUHNIHHBI
Pasnenbl 1MCHUIIMHBI M BU/IbI 3aHATHH

Mony Hassanue monyns Bcero Yacos
Jb Jlek MII3 |IIIPIT | KP
1. [Tpenmer «Pu3nveckas KyJabTypa u 18 2 6 9 1
cnopt». Mctopus ®KuC
2 OCHOBBI 310pOBOT0O 00pa3a )KU3HU 18 2 6 9 1
(30XK)
3 Bbuonorndeckne 0CHOBHI (pu3myecKon 18 2 6 9 1
KyJbTYPBI ¥ CIOPTA
4 [TpodeccuonanbHO-IpUKIIaAHAS 18 2 6 9 1
¢du3nyeckas KyJapTypa U CopT
Bcero yacos 72 8 24 36 4

Kaxnbiii MogyIb mnporpaMMbl HMeeT CTPYKTYPY:
- JIEKIUN WIA TEOPETUUECKUN pa3el;
- NpPaKTUYECKUH pa3ien, COCTOMT HU3: MeTOIuKOo-TpakThueckux 3aHsatuil (MII3) u yueGHo-
TPEHUPOBOUYHBIX 3aHATUH (IIpodeccHOHATbHO-TIPUKIIa Has Gpu3nueckas noaroroska, [1I1PIT);
- KOHTpobHEIHN paszaen (KP).

Teopernueckuii paszgea QopMupyer cucTeMy HayYHO-TIPAaKTHYECKUX M CIIEHUAIbHBIX
3HaHUM, HEOOXOMUMBIX Ui  [OHUMaHMWs  NPUPOJHBIX M COLUMAIbHBIX  IPOILIECCOB
(GYHKIMOHUPOBAaHUS (U3NYECKON KyJIbTypbl OOIIECTBa W JMYHOCTH, YMEHHMsS HUX aJalTHBHOTO
TBOPYECKOTO  HMCIOJB30BAaHUS  JUISI  JIMYHOCTHOIO U NPOQPECCHOHANBHOIO  Pa3BUTHUS;
CaMOCOBEPILEHCTBOBAHMS, OPraHMU3allUU 370pOBOro o0Opa3a >XKU3HU NPHU BHIIOJIHEHUU Y4eOHOH,
npohecCuoHaNBbHOM U COLIMOKYJIBTYPHOM 1€ATEIbHOCTH.

MeToauKo-IpAKTHYECKHE 3aHATHS IIPEIyCMATPUBAIOT OCBOCHHE OCHOBHBIX METOAOB U
croco60oB (QopMHUpPOBaHUS Y4E€OHBIX, MPO(ECCHOHANBHBIX W >KU3HEHHBIX YMEHUIl U HaBBIKOB
cpeAcTBaMu (PU3NUECKOM KYJIbTYpHI U CIIOpTA.

Ha meTtoanko-npakTHYecKuX 3aHIATUSIX yIeNIeTcs BHUMaHuUe:

- OCHOBHBIM Npo0JIeMaM CIIOPTUBHON TPEHUPOBKHY;

- BIUSAHUIO (U3WYECKUX YIpakHEHUH Ha (GopMHpoBaHHE MPOPECCUOHATBHBIX KayecTB OYyAyLIero
CHEUAJINCTa U IMYHOCTH 3aHMMAIOIIErocs;

- BO3JIEUCTBUIO CPEACTB (DPM3MUECKOTO BOCHHUTAHMSI Ha OCHOBHBIE (PU3MOJOTHUYECKHE CHCTEMBI U
3BEHbS ONIOPHO-/IBUraTENILHOTO anapara, 3aHUMAaroIEerocs;
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- BOIpOCaM IIPOBEJEHUS COPEBHOBAHMN (MpaBUiIa COPEBHOBAaHUM, CHUCTEMA PO3BITPHILIEH,
ompeneneHue nodeaureneii, 000pya0BaHUE U HHBEHTAPH).

IIpodeccnonanbHO-NIPUKJIAAHAS  MOATOTOBKA
npo¢eCCHOHATIBHOM 1eATEbHOCTH CTYICHTA.

Y4eOHO-TPEHUPOBOYHBIE  3aHATHS  Oa3HpyOTCSs  HAa  IIUPOKOM  HCIOJIB30BAHUH
TEOPETUYECKUX 3HAHUM M METOAMYECKUX YMEHMH, Ha INPUMEHEHHM pa3HOOOpa3HBbIX CPEICTB
¢u3nUecKoil KylbTyphl, CIOPTUBHON U MPO(ECCHOHATBHO-TIPUKIATHON (PU3HUECKON MOATOTOBKU
CTYZACHTOB.

KonTpoabnsblii pasaen. Kpurepuem ycrenHoCcTH OCBOEHUS y4eOHOro MaTepuaa siBjseTcs
OLIEHKa IIPEenoJiaBaTess, YUUTBIBAIOLIAS pe2YIApHOCMb NOCeWeHus O00A3amenbHblX Yu4eOHblX
3ausamuii, 3HaHUN TEOPETUUYECKOTO pa3jiesa IPOrpaMMbl U BIIIOJIHEHUE YCTAHOBJIEHHBIX HA JIaHHBIN

CEMECTP KOHTPOJIBHBIX TECTOB 06]]_[6171 (bHSquCKOfI nu TeOpeTquCKOﬁ NOATOTOBKHU HJIsI OTACJIbHBIX

MPOBOAWTCS C y4eToM Oymymiei

TPYIII Pa3JIuYHON CIIOPTUBHOM HanpaBieHHOCTU. KP BXOIUT B IpakTUUYECKHE 3aHATHUSA.

4, O0beM y4eOHOH JUCIUIIMHBI:
4.1. Oynas popma:

B B I VI
Bunpl yueOHOI paboThI 3a4CTHBIX | aKaJeM. | CEMECTp | ceMecTp
eIMHUIAX | dYacax
O0umas Tpy10eMKOCTb M CUUILIHHBI MO 2,0 72 36 36
Y4eOHOMY ILIaHY
KonraktHas pa6ora (KP): 2,0 72 36 36
Jlexruu (JIek) 0,5 8 4 4
[Tpaktnueckue 3anstus (I13) 1,0 60 32 32
Buj koHTpoOJISA: 3a4eT / IK3aMeH 3auer 3auer 3auer
B B I VI
Bupl yaeOHOM paboThI 3a4CTHBIX | aCTPOH. | CEMECTp | ceMecTp
eIMHUIAX | dYacax
OO0mas TpyA0eMKOCTb JMCHHMIIJIMHBI 110 2,0 54 27 27
Y4eOHOMY IIAHY
KonrakTHas padora (KP): 2,0 54 27 27
Jlexruu (JIek) 0,5 6 3 3
[Tpaktnueckue 3anstus (I13) 1,0 45 22,5 225
KoHTpomnbHBIH pa3zien, BXOIUT B ayTUTOPHEIE 0,5 3 1,5 1,5
sansitust (KP)
Buja koHTpOJISi: 3a4eT / IK3aMeH 3auer 3auer 3ager
4.2 3aouHas hopma:
B B ] VI
Bunel yue6HoI paboTh 3a4ETHBIX | aKaJeM. | CEMEeCTp | CeMecTp
eIMHMIIAX | yacax
Oo6masi TpyA0eMKOCTh TUCHHUIJIHHBI M0 2,0 72 36 36
y4eOHOMY ILIAHY
KonraktHas padora (KP): 0,22 8 4 4
Jlexmm (Jlek) 0,22 8 4 4
CamocrositebHas padora (CP): 1,56 56 28 28
Buja konTpoJsi: 3auer / 3k3aMeH 0,22 8 3auer 3auer
’ (4) (4)
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B B I VI
Bupl yaeOHOM paboThl 3aueTHpIx | ACTPOH. cemectp | cemectp
CAMHMIAX |  yacax
OO0mas TpyA0eMKOCTb JMCUHUIIJIMHBI 110 2,0 54 27 27
y4eOHOMY ILIAHY
KonTaktHas padora (KP): 0,22 6 3 3
Jlexumu (Jlek) 0,22 6 3 3
CamocrositesibHas padora (CP): 1,56 39 19,5 19,5
Bux koHTpOJIsI: 3a4eT / IK3aMeH 0,22 6 3auer 3auer
3 3)

AHHOTANUA y4eOHO! MPOrpaMMbl TUCHHUILIHHBI
«Maremaruka» (b1.5.15)

Leab TuCOMNIMHBI — SBISCTCS (POPMUPOBAHUE Y CTYJCHTOB CUCTEMbI OCHOBHBIX MOHSITHH,
UCIIONIB3YEMBIX I TOCTPOCHHS BAXHCUIIMX MAaTEMaTHYCCKUX MOJCNeH, W yMCHHUS
UCIIOJIB30BaTh MATEMATUYCCKHE METO/IBI JUUIsl OTIMCAHUS PA3JIMYHBIX ITPOIECCOB.
B pe3yabTare M3yuyeHHs NUCHUILUIMHBLI O0YyYAKIIUICA MO MporpamMMe 0akajaBpuara
JTOJIZKEH:
Obnaoams ciienyromumu oowenpogheccuonanrvrvimu (OIK) koMmeTeHIsIMY:
CIIOCOOHOCTHIO M TOTOBHOCTHIO HCIIOJB30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUIMH B podeccruonanbHoi aesreapaoctu (OITK-1).
3nams:
OCHOBBI i epeHIIMaIbHOIO0 W WHTETPAIbHOTO HMCYHMCICHHS, Ju(pdHEepeHIInaIbHBIX
YpaBHEHUH;
MaTEeMaTHYECKHEe TEOPUH M METOJBI, JIOKAIIHEe B OCHOBE TMOCTPOCHUS MaTEeMaTHYECKHX
MOJIENEH;
OCHOBBI IPUMEHEHHSI MATEMAaTUIECKUX MOJIeJIeH U METO/IOB.
Ymemo:
BBIOMpATh MAaTEeMaTUYECKUE METObI, IPUTOHBIC JJIs PEIICHUs] KOHKPETHOH 3a7auu;
HCIOJIb30BaTh MATeMAaTUYECKUE TOHATHS, METOABl M MOJENH ISl OMUCAHMS Pa3IHYHBIX
MPOLIECCOB;
BBISIBJISITH MATEMaTHICCKUE 3aKOHOMEPHOCTH, JISXKAIE B OCHOBE KOHKPETHBIX ITPOIIECCOB;
MCIOJIb30BaTh OCHOBHBIC METO/IbI CTATUCTHYCCKON 00pabOTKH TAHHBIX;
MPUMEHSITh MAaTEMaTHICCKHIE 3HAHUS Ha MEXKTUCITUTUIMHAPHOM YPOBHE.
Braoems:
OCHOBaMHU (yHIaMEHTaJIbHBIX MATEeMAaTUYECKUX TEOPHM M HaBBIKAMH HCIIOIH30BAHUS
MaTEeMaTHYECKOTO arrapara;
METOJIaMU CTaTUCTUYECKOW 00paboTku nHGOpMAIUH.

3. Kparkoe coaep:kanue 1MCUUNINHBI

1 CEMECTP

1.BBenenne.

IIpeamer m Meroasl martemaTukd. OnncaHne OCHOBHBIX pas3zienoB Kypca. llpaBuna u
TpeOOBaHUS IPU U3YUYCHUHU Kypca.

2. DJjieMeHThI ajaredpsbl.

UYucnoBble MHOXeCTBa, KomIuiekcHble umucna. Omnpeaenurenu I u 11l mopsaxoB. Bektopsr:
OCHOBHBIC TIOHATHS, CKaJspHOE, BEKTOPHOE W CMEIIAHHOE TMPOU3BEICHHUS BEKTOPOB.
AHanmuTHYecKasi TeOMETpHUs: MpsiMas Ha MJIOCKOCTH, KpuBble Il mopsiaka. Marpuubl: 1eicTBUS HaQ
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MaTpUIlaM{, TPUBEACHUE K CTyleH4YaToMy BHIy W Buay laycca. Panr matpunpsl. OOparHas
Matpunia. Teopema Kponekepa-Kamemnmu. Pemenue cucreM JHHEWHBIX — alreOpanmdecKux
ypaBHeHHid. CoOOCTBEHHBIE YHcia U BEKTOpBl. KBagpaTuunbie popmal.

3. ®yuxkuus ogHoil nepemenHoi. Ilpeaen pynkuuu. HempepbiBHOCTH QyHKIIUM.

Oynkuus. CrnocoOsl 3aanus ¢pynkuuu. [penen ¢pynkuuu B Touke. OJHOCTOPOHHUE TPEICIBI.
ITpenensl Ha 6eckoHeuHOCTH. beckoHEUHO Masble U OeCKOHEUHO Oouiblive (GYHKIMHU, UX CBOWCTBA
U B3auMHas cBsa3b. CBoiictBa mnpenenoB. IlepBblii M BTOpOil 3amedareibHbIE IPEIEIbI.
HenpepbiBHOCTh (pyHKIIMM B TOUYke M Ha mpomexyTke. CBoicTBa (DyHKLHMH, HEHNPEPHIBHBIX Ha
orpe3kax. Touku pa3pbiBa QyHKIIHH U UX KIACCUPUKALIHSL.

4. InddepennuanbHoe ncuuciaeHne PyHKIMU OHOM epeMeHHOM.

[lpon3BonHas (yHKIMH, €€ TEOMETPHYECKMH U MexaHudeckwid cmbica. IlpaBuma
muddepennmpoBanus. Tabmuma OCHOBHBIX Ipou3BOAHBIX. Jluddepennuan QyHkmum, ero
OpUMEHEHUSs K  NPUOMKEHHBIM  BBIYMCICHHMAM.  VIHBapHaHTHOCTH  (OpPMBI  MIEPBOTO
muddepennmana.  IlpousBoanas  cinoxkHod  ¢yHKiuu. JuddepeHmupyeMocTs  QyHKIINU:
OTIpeieNIeHNE, TEOPEMBI O CBSI3U TU(HEPEHIIMPYEMOCTH C HENPEPHIBHOCTBHIO M C CYIIECTBOBAHUEM
npou3BoHOM. OCHOBHBIE TeopeMbl auddepeHnuanibaoro ucuucienus: Poms, Jlarpamka, Komm.
[IpaBuno Jlonurans (packpeiThe HeomnpeaeneHHocTel). IIpou3BoaHbIE BBICHIUX TOPSIKOB.
JlokanbHbIll 3kcTpeMyM ¢GyHkuuu. HeoOxoaumMble U 1ocTaTOYHbIE yCI0BUs KCTpemyMa. [IpaBuio
uccieoBaHus (YHKIIMA HAa MOHOTOHHOCTHh M SKCTpeMyM. IIpu3HaKku BBITYKIIOCTH M BOTHYTOCTH
¢ynkuuu. Touku mneperuba. HeoOxoanmoe M A0OCTaTOuyHOE YCJIOBUS Ieperuda. ACHUMITOTHI
(GYHKIMH, WX BHJIBI U CIOCOOBI HaxoxaeHus. O0Ias cxema ucciieJoBanus (PyHKINMA, TTOCTPOSHUE
UX TpauKoB.

5. UnTerpanbHoe ucuucjieHne (PyHKIMN OHON NepeMeHHOI.

[TepBooOpaznas (ynkuus. HeonpeneneHHslii nHTerpain u ero cBoicra. Tabiuna OCHOBHBIX
MHTETpajioB. MeTo/bl MHTErpUPOBAHUA: HEMOCPEICTBEHHOE WHTEIPUPOBAHUE, WHTEIPUPOBAHUE
IOJICTAHOBKOM, HMHTErpUpOBaHME IO yacTAM. VMHTerpupoBaHue palMOHAJIBHBIX JPOOEH.
WHTerpupoBanie HEKOTOPHIX HPPAIMOHATBHBIX U TPUTOHOMETPUYECKUX QyHKIU. OnpeneneHHbIi
MHTETpaJl, €ro reoMeTpuyeckuil cmeici. CBoiicTBa onpeneneHHoro uarerpana. opmyna HeroTona-
Jleitonuna. Teopema o cpeHEM 3Hau€HUU. 3aMEHA MIEPEMEHHOM U MHTETPUPOBAHUE IO YACTSIM B
onpezneneHHoM uHTerpaie. [IpunokeHust OnpeneeHHOr0 MHTErpaja K BBIYMCIICHUIO IUIOIIAJEH
wiockux ¢Guryp. IloHATHe HECOOCTBEHHBIX MHTErpajoOB: OIpPEAEICHUs, CBOMCTBA, METOJbI
BBIUNCJICHMUSL.

2 CEMECTP

1. JInddepenuunanbHoe ucuncaeHue GyHKIMH HECKOIbKUX IepeMeHHbIX. JJIeMeHThI TeOpHH

noJisl.

OyHKIMU JBYyX U Oojee INEepeMEHHBIX: oOmpejaeieHue, o01acTh omnpeAenaeHus, o06JacTb
M3MEHEHUs, FTeOMeTpHUecKas UHTepIpeTanus, TMHUM ypoBHs. [Ipenen pynkiuu B Touke. YacTHble
Npou3BOJIHBIE (HAa mpumepe (QyHKIMM JBYX MepeMeHHbIX). [luddepeHnupyeMocts (QyHKIUU
HECKOJIbKUX TepeMeHHbIX. [loctaTounble ycnoBus nuddepenuupyemoctu. [lonHas npousBoaHas.
[TponsBonnas cnoxHoM  QyHkiuu. Ilomueii guddepenuman. VHBapHaHTHOCTH MOJHOTO
muddepennmana. AHaAIUTHYECKUN Tpu3HAK mojaHoro nuddepennuana. uddepenimupopanne
(GyHKIUU ONHOM M JABYX INEpPEMEHHBIX, 33JaHHOM HessBHO. YacTHble MPOU3BOJHBIE U IOJHBIE
muddepeHIManel BBICIIUX MOPSAKOB. TeopemMa O paBEHCTBE CMEUIAHHBIX MPOM3BOAHBIX (AJIs
(GyHKIMU JByX TE€peMEHHBIX). JIoKalbHBIE SKCTpEeMyMbl (YHKIUH JBYX IE€PEMEHHBIX:
HEO0OXOUMOE M JJOCTaTOYHOE YCJOBHSI AKCTPEMyMa. YCJIOBHBIN 3KCTpeMyM (METOJ MHOMKUTENeH
Jlarpanxa). Haubonbliee 1 HauMeHbllee 3HaueHHE (QYHKIMU B 3aMKHYTOW oOnactu. OCHOBHBIE
noHstuss teopun nons. CkansgpHoe more. [loBepxHoct u nuHMM ypoBHS. Ilpom3Boanast mo
HanpaBJIeHUI0. ['palueHT CKaJIsApHOIOo MOoJIsl ¥ €ro cBoiicTBa. BekropHoe nosne. JluBepreHuus mnoss.
Porop nmons. CeA3p Mex Ay Ipalu€HTOM U IPOU3BOJIHON 10 HAIIPABJIEHUIO.

2. KpaTHble uHTErpaJjbl.

JIBOMIHOM MHTErpai: onpeaeraeHnue, TeOMETPUIECKUNA CMBICH, CBOMCTBA. Bbruncienre 1BOMHOTrO
UHTErpajla B JEKapTOBOM M NOJSApHOM cucreMax koopauHar HMuterpan Ilyaccona. TpouHo#
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UHTErpaJl: OINpEIEICHUE, NT€OMETPUUECKUN CMBICI, CBOMCTBA. BhIYKMCIIEHHE TPOMHOIO MHTErpaa.
[TpunoxeHust ABOMHOTO U TPOMHOTO UHTETPAJIOB.

3. KpuBo/inHeiiHbIe U TOBEPXHOCTHbIE HHTErPAJIbI.

KpuBonuHelHbIN HHTETrpall IO KOOPIAWHATAM: ONpEIeIeHUE, CBOMCTBA, BEIYMCICHHE. PaboTa B
cunooMm none. Popmyna ['puna. KpuBoiuHeElHHBIE HHTErpayibl, HE 3aBUCAILUME OT IIyTH
unterpupoBanus. [loTeHuuansHas QyHKUMs, HNOTEeHIUaNbHOE Mose. [loHsATHE MOBEPXHOCTHOTO
unrerpana. Ilotok Bekropa uepe3 moBepxHocTh. Teopema ["aycca-Octporpaackoro. @opmyia
Crokca.

3 CEMECTP

1. [udPepenunajbHbie YypaBHEHUS NEPBOro MOPsaKa.

HuddepeHnnanbaple  ypaBHEHHs: TOPAJOK, pELICHHE, TeopeMa CYIIEeCTBOBAHUS H
€UHCTBEHHOCTU pewmeHusa. 3agada Komm. YpaBHeHMS € pa3fessiiOoUMMUCA NE€PEMEHHBIMH.
Opnoponueie  auddepeHunanbupie  ypaBHeHHs. JluneiHble nud¢epeHnnanbHble  ypaBHEHHUS
MIEPBOIO MOPAIKA. YpaBHEHHUA B MOJHBIX Auddepennnanax. HTerpupyomumi MHOKATENb.

2. IndpepenunaibHbie ypaBHEHHS BTOPOIo M N-ro MOPs/AKA.

Juddepenunansuple ypaBHEHUS BTOPOTrO MOpPsAKa, AOMYCKAIOUIMEe MOHIKEHUE TMOpsaKa.
Jlunetinpie auddepeHnnanbaple ypaBHEHHS BTOporo mnopsinka. CoiictBa pemenuid. JlnneiHas
He3aBUCUMOCTh (GyHKImil. Onpenenurens Bponckoro. CTpykTypa oOmIero peuieHus JTMHEHHOTO
middepeHraibHbple  ypaBHEHHsT BTOporo mopsinka. DyHIamMeHTanbHas CHCTEMa pPEIICHH.
Jluneitple omHOpoaHBIe AudQepeHnanbHble YpaBHEHHs BTOPOrO MOPSAIKAa C MOCTOSHHBIMH
KO3 UIMEHTaMH: TIOCTpOeHHEe obmiero pemeHus. Merton Diinepa. JIuHeiHbIe HEOIHOPOIHBIE
muddepeHIanbHble YPaBHEHUSI BTOPOTO MOPSIKA C MOCTOSIHHBIMU Ko3(dduimentamu. OOmiee u
YacTHOE PELICHHsI HEOJHOPOIHBIX ypaBHeHUi. JIuHelHble nuddepeHnraibaple ypaBHEHUS N-TO
MOpsKA: CBOWCTBAa pEIICHUN, TEOpPEeMbl O CTPYKType OOIIero pemieHus, MEeTOJl Bapualuu
nocTosHHbIX. JluHelHble nudepeHnnanbHple yYpaBHEHUS N-TO TOpPSAOKAa C MOCTOSIHHBIMU
KodddumeHTaMu. AJTOPUTM ITOCTPOCHHUSI OOIIETrO pEeLICHHS.

3. Cucremsl 1ud¢epeHINAIBLHBIX YPABHEHUIA.

Cucrembl auddepeHnnaibHbIX ypaBHEHUH TMEPBOTO MOpslKa: oOIIMe MOHSTUS, Teopema
CYIIECTBOBAaHMS M €IWHCTBEHHOCTH 00mero pemieHus. Cuctemsl TMHEHHBIX auddepeHnnanbHbIX
YPaBHEHU IIEpBOTO MNOpsAAKA: HWHTETPUPOBAHME METOAOM HCKIIOUeHUs. CHCTEMBbl JIMHEWHBIX
T depeHIMaTbHBIX YpaBHEHUM MEpBOro MOpsKa: CBOMCTBA PELICHHUI, TEOPEMBI O CTPYKType
o0miero peuieHus, METOJ BapHallMd MOCTOSIHHBIX. CHCTeMBbl JHMHEWHBIX OJHOPOAHBIX U
HEOJHOPOAHBIX UG (PEepeHIINATBHBIX YPABHEHHUI C MOCTOSHHBIMU KO3(PHUIIMEHTaMHU. DJIEMEHTHI
TEOPHH YCTOMUUBOCTU. METOBI UNCIIEHHOTO pelleHns AuddepeHnanbHbIX ypaBHEHUH.

4. YucnoBble 1 PyHKUMOHAJILHBIE PSAbI.

YucnoBele psijibl: OCHOBHBIE MOHATHS, CBOMCTBA CXOJAIINUXCS PAJAOB, HEOOXOAMMBIN MPHU3HAK
cxomumoctd. ['apmonmueckuit  psaxa.  Paner  JQupuxne. IlpusHaku cpaBHEHHA pPSIOB €
MONIOKUTENbHBIMU uieHaMu. [Ipusnak [lamamGepa. MHTerpaiapbHBId M paJWKaIbHBIA TPU3HAKU
Kommu. 3nakouepenyrommecs: psnbl: npu3Hak JleiOHuia. 3HAKONEpPEMEHHBIC PSABL: TOHATHS
abCOJIIOTHON U YCIOBHOW CXOAMMOCTH, PU3HAK a0COIIOTHOM CXOAMMOCTH, CBOMCTBA aOCOIIOTHO U
YCIIOBHO CXOJISINXCS PSIOB.

OyHKIMOHAIBHbBIE PsJIbl: OCHOBHBIE TMOHATHS, 001acTh cXoauMocTH. CTeneHHble psibL:
pamuyc, uwHTEpBaia, obiacTte cxomuMocTu. CBOWCTBa CTeNEHHBIX psnoB. Psaner Telmopa u
MakopeHa: cBOICTBa, YCIOBHE CXOAUMOCTH psifia K UCXOJHON (DYHKIIMM, OCHOBHBIE Pa3IOKEHHUS.
Paznoxenune ¢pyHkuum B psg MakiaopeHa ¢ TOMOIIBI0 OCHOBHBIX pasfioskeHui. ['1aBHOE 3HaueHMe
¢ynkuuu. DxBuBanenTHole pyHKuU. [Ipumenenne psos Teitnopa 1 MakinopeHa 11l BEIYUCICHHS
MIPEIEIIOB.

5. 3akiiouennue.

Hcnonp30BaHne MaTEMAaTUYECKUX METO/I0B B IPAKTHUECKOH 1€ATEIbHOCTH.

4. O0beM yueOHO AMCUMIINHBI:
4.1. Oynas dopwma:

Bcero 1 cemecTp 2 cemecTp 3 cemecTp

37



Bunet yueGHoit paboThI 3ad4. ef1./ 3a4. ef1./ 3a4. ex./ 3a4. ex./
aK.yac aK.yac aK.yac aK.yac
Oomas TPYA0E€MKOCTh
AMCHHILIHHEL 0 y4eOHOMY 15/540 5/180 41144 6/216
IJIAHY
KonrakTtnas padora (KP): 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
[MpakTuyeckue saastus (I13) 2,65/96 0,88/32 0,88/32 0,88/32
CamocrosTenbHas padora (CP): 7,71276 2,23/80 2,23/80 3,24/116
JK3aMeH- 3auer IK3aMeH-
Bua koHTpOJIsSi: 3a4eT / IK3aMeH 2172 1/36 1/36
5 Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Buzipl yueOHoii paboTsI 3a4. ex./ 3a4. e1./ 3a4. en./ 3a4. ex./
acTp.yac acTp.gac acTp.gac acTp.yac
Oomas TPYAOEMKOCTh
AUCHHMILTHHLL 10 y1efHOMY 15/405 5/135 4/108 6/162
MJIaHy
KonrakTnas padora (KP): 5,3/144 1,77/48 1,77/48 1,77/48
Ulexruu (JIek) 2,65/72 0,88/24 0,88/24 0,88/24
[MpakTuyeckue sansatus (I13) 2,65/72 0,88/24 0,88/24 0,88/24
CamocrosiTesibHasi padora (CP): 7,71207 2,23/60 2,23/60 3,24/87
JK3aMeH- 3auer JK3aMeH-
Buja koHTpoJIsi: 3a4eT / IK3aMeH 2/54 1/97 1/97
4.2.3aounas hopma:
3 Bcero 1 cemecTp 2 cemecTp 3 cemecTtp
Bujibr yueOHO# paboTh! 3a4. eq./ 3au. ej./ 3au. ej./ 3a4. ef./
aK.yac aK.yac aK.yac aK.yac
Oomas TPYAOEMKOCTh
AMCIHILTHHL 10 yeOHOMY 15/540 5/180 41144 6/216
MJIAHY
Konrakrthas padora (KP): 1,3/48 0,43/16 0,43/16 0,43/16
JTexrmu (JIek) 0,6/32 0,215/8 0,215/8 0,215/8
[MpakTuyeckue sansatus (I13) 0,6/32 0,215/8 0,215/8 0,215/8
CamocrositerbHasi padora (CP): 13/470 4,3/155 3,4/124 5,3/191
JK3aMeH- 3auer IK3aMeH-
Bua xkoHTpoJIsi: 3a4eT / IK3aMeH 0,7/22 0.25/9 0.11/4 0.25/9
Bcero 1 cemecTp 2 cemecTp 3 cemecTtp
Buzibl yueOHo# paboThI 3a4. ef1./ 3a4. ej./ 3a4. ej./ 3a4. ej./
acrTp.yac acTp.4ac acTp.4ac acTp.4ac
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Oo0mast TPYA0EMKOCTh
AMCHHIITHHL 10 y1e6HOMY 15/405 5/135 4/108 6/162
IJIAHY
KonrakTtnas padora (KP): 1,3/36 0,43/12 0,43/12 0,43/12
Ulexrun (JIek) 0,6/18 0,215/6 0,215/6 0,215/6
[MpakTuyeckue saastus (I13) 0,6/18 0,215/6 0,215/6 0,215/6
CamocrosTeabHas padora (CP): 13/352,5 4,3/116,25 3,4/93 5,3/143,25

JK3aMeH- 3auer IK3aMeH-
Bua koHTpOJIsSi: 3a4eT / IK3aMeH 0,7/16,5 0,25/6,75 0.11/3 0,25/6,75

AHHOTaNus padoyeil NporpaMMbl IMCUHILTAHBI
«Audpopmaruka» (51.5.16)
1. eap AUCHMIVIMHBI — (GOPMUPOBAHHUE Yy CTYACHTOB CHCTEMbl OCHOBHBIX TOHSTHIH,

UCIIONIB3YEMBIX JUII TOCTPOCHHS BXHCUIIMX MAaTEMaTHYCCKUX MOJCNeH, W yMCHHUSA
UCIOJIb30BaTh MAaTEMATUYECKUE METOIbI JJIs OMMCAHUS PA3JIMYHBIX MTPOIECCOB.
B pe3yiabTaTe M3ydeHHs AMCHUILIMHBI 00y4YalolMiicd MO0 MporpaMme GakajaBpuaTa
JOJI2KeH:
Obaaoams cnenayromumu oouenpogeccuonanvuvimu (OIK) koMneTeHIHIMH:
BIIaJICHUE TMOHUMAaHMs CYIIHOCTH W 3HAaYeHUs WHGOpMAlUU B Pa3BUTHH COBPEMEHHOIO
oOmiecTBe, OCO3HAHHMS OMAaCHOCTH U Yrpo3bl, BO3HUKAIOIIUX B OTOM IIpoliecce,
CIIOCOOHOCTBIO COOIOIaTh OCHOBHBIE TPeOOBaHUS MH(OPMAIIMOHHON 0€30MTaCHOCTH, B TOM
YHCIIe 3aIUThI rOCyAapcTBeHHO# TaitHbl (OI1K-4);
BJIQJICHNE OCHOBHBIMH METOJAaMH, CHOCOOaMH ¥ CpEACTBAMH TIONYYCHHUS, XpaHEHUS,
nepepaboTku HH(OPMAIMK, MMETh HABBIKH pPAaOOTHl C KOMIIBIOTEPOM KakK CpEICTBOM
yrpasienus unpopmaiueii (OITK-5).
3nams:
CBOMCTBa HH(pOpPMAIMH, CIIOCOOBI €€ XpaHEeHUs U 00paboTKH;
CTPYKTYpPY, TPUHIIMITH pAa0OTHI 1 OCHOBHBIE BO3MOKHOCTH DBM;
TOTIOJIOTHIO U apXUTEKTYPY BBIUUCIUTEIBHBIX CETCH;
MIPUHITUIIBI aJIPECAINH MOJIb30BaTENIeH, KOMITBIOTEPOB M PECYpCOB B ceTH VHTEepHET;
paznmuyath u pacmmppoBeBath [P — agpec, ToMeHHOE UMSI KOMITBIOTEPA;
CTPYKTYpPY, IPUHIIUITH pa0OTHI H OCHOBHEIE BO3MOXHOCTH DBM;
OCHOBHBIC THITBI AJITOPUTMOB, SI3IKH TIPOTPAMMHUPOBAHUS;
CTaHJIapTHBIE MPOTpaMMHBIe 00ecrieueHns CBOei MpodecCHoHaNbHON AeSITETbHOCTH;
QIITOPUTMBI PEIICHUS] HETMHEHHBIX ypaBHEHUII;
QJIITOPUTMBI OTHOMEPHOI ONTUMU3AIUY.
Ymemu:
MMCaTh ¥ OTJIAXKUBATH IporpamMmbl Ha VBA 110 pa3paboTaHHBIM aJIrOPUTMAaM;
MIPUMEHSITh METOJIBI MATEMAaTHICCKOW CTATUCTHKY JIJISl PEIICHHSI KOHKPETHBIX 3a]1a9;
WCIIOJIb30BaTh  IMAKETHl MPHKIAJHBIX MPOTrpaMM MPH  JAJIbHEWIIEM OOyYeHWH U
MPAKTUYECKON ACSITETLHOCTH.
Braoemy:
HaBBIKAMHU CaMOCTOSITENILHOTO PEIICHHs 3a/1a4 Ha KOMITbIOTEpE, BKIIOUYAIOIINE MTOCTAHOBKY
3a/1aud, pa3paboTKy aNroOpUTMa U OIEHKY ero 3(QpPEeKTUBHOCTH METOJaMH MaTEeMaTHUECKON
CTAaTUCTHUKH JIJIs1 00paOOTKH DKCIIEPUMEHTA;
METOJIaMU pean3alii alrOPUTMOB Ha KOMIIBIOTEPAX.
Kpatkoe coaep:kaHue TUCHUILINHBI:
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3.1. ApXUTEKTypa KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CETEH:

® LCTOpUSl Pa3BUTHUSl BBIYMCIUTENIBHON TEXHUKH M MEPCOHAIBHBIX KOMIIBIOTEpOB. KpaTkas
UCTOPUS  pa3BUTHS  BBIYMCIUTEIBHOM TEXHUKM UM HepcoHalbHbIX KoMmmbroTepoB  (IIK).
Breruncnurensnas mamaa @on-Helimana u mamuna Teropunra. Pazpaborku Hopbepra Bunepa;

eapxurektypa IIK, anmaparasie cpencrBa IIK. Hcnonb3yemble CHUCTEMBI CUHCICHUS,
JJIEMEHThl MaTeMmatudeckod Jjoruku. OOmee mnpeacraBieHne o [IK u uX BO3MOXKHOCTSX.
®ynkuuroHanbHas cxema [1K, MarucrpanbHo-MonynpHbIM npuHuun nocrpoenus 11K, AnnapatHsie
cpeactBa IIK: Mukpomnpoueccop, onepaTuBHas M K3II MaMsATh, BHEIIHSSI N1aMATh, LIMHBI aJpeca,
KOMaHJ M JIaHHbIX, TAKTOBBIA reHeparop. IIpuHIMII OTKPBITOM apXUTEKTYypbl: CUCTEMHas IIMHA,
paspsaaHocth. [lepudepuiinbie ycrpoiictBa [IK: kiaBuaTypa, Mblllb, MOHHUTOp, NPUHTEP U Jp.
OcoOeHHOCTH Mpe/ACTaBIEHUs] JaHHbIX Ha MalIMHHOM ypoBHe. [IpenmyiectBa nudpoBoro
npecTaBiIeHns UH(OpMaIMK Mepesl aHAIOTOBbIM IMIPEJICTABICHUEM: BBICOKOE KaueCTBO 3alUCH U
oTtoOpakeHHs1 THPOPMALIUH, TIPOCTOTA U HAJECKHOCTh AyOIUpOBaHHS (KOMUPOBaHUS) WH(POpMALIUN
6e3 mnorepu KadecTBa. CuHCTeMbl CUMCIEHUSA (JECATUYHAsA, JBOMYHAs, BOCbMEpHUYHas,
HIeCTHAUATepUyHas), IMpaBWiIa IepeBojJa W3 OJHOM CHUCTeMBl B JPYryl. OJIEMEHTbI
MaTeMaTUYeCKON JIOTUKU: MOHATUS (OpPMaJIbHOM JIOTMKH, OCHOBHBIE JIOTMYECKHME OIepaluu U
bopmybl, Joruyeckue ocHoBbl pabotsl [1K;

® KOMIIIOTEPHBIE CETHU: TOMOJIOIMU CeTeH, MX XapakTepucTtuku. KommproTepHas ceTb -
COBOKYITHOCTb KOMITBIOTEPOB M PA3JIMYHBIX YCTPOWCTB, OOECIEYMBAIOMUX HH()OPMAIIOHHBIN
00MEH MeXly KOMIBIOTEpAaMH B CETH 0€3 MCIIOJIb30BaHMsI KAKUX-THOO TPOMEKYTOUHBIX HOCHTEICH
uHpopmauuu. Tomonoruum cerei: 3Be3AHas, IIMHHAS, KojbleBas. CeTu 3aKpbITOro THIIA:
JOKAJIbHbIE W  paclpeiesieHHble CeTH, KopHopaTuBHble ceTH. [IporpamMMHO-TeXHHUYECKOE
o0ecrieyeHue: ajantep, KOTOPBIH yINpaBiseTCs CHELMANbHOM MporpamMmol  JpaliBepoMm;
OIEpallMOHHAs CUCTEMA, YIIPABJISAIOIIAs KOMIBIOTEPOM, IPEJOCTABIISAIOUIMM PECYPChI; TPOTOKOJIBI -
0coObIe SI3BIKM, Ha KOTOPHIX OOMeHuBaroTcsi uH(popmarmeidr kommbiotrepsl B cetu (TCP, TCP/IP,
UDP). I'mo6anbubie cetu paznuunoro macimrada (WAN —Wide Area Net, MS Network u Internet).
BosmoxHoctn cetn WHTepHer. DnekTpoHHas modta. JlocTyn K HH(POPMAIMOHHBEIM PECypCaM.
Cucrema TenekoHpepeHIuiA. Apecarus 1 mpoToKoibl B THTepHET;

e MyJbTHUMEHAa — JAMAJIOroBasi KOMIIBIOTEpHAs CUCTeMa, 0OecreunBarollas CUHTE3 TEeKCTa,
rpaduky, 3ByKa, pe4M U BUAEO. YCTpOWCTBAa MyJbTHUMeIua. TpeOoBaHUS K MYJIbTUMEIUHHBIM
cpencTBaM KOMIBIOTEpOB. PacimpeHHble BO3MOXKHOCTH 00pabOTKH, NMpeoOpa3oBaHMs, CHHTE3a
uHpopManuu (KOMIIBIOTEpHas aHMMAIMs, MOAU(UKAIUS H300paKeHUH, TpexMepHas Tpaduka).
MynbsTuMeauitaple porpammel. [Iporpammel penakTupoBaHusl, MOHTaXka 3ByKa U BUAcO. Buaeo-
pelaKkTopbl, MOAYNIHU creld((HeKTOB, MOHTAXKHbIE CTYAUU. DIEKTPOHHBIE PE3eHTAllMU (OCHOBHBIE
BO3MOXXKHOCTH MS PowerPoint), sTanbl co3gaHus mNpe3eHTaluil, CTPYKTypa Mpe3eHTauud u
0Cc00EHHOCTH paboTHI C PETAKTOPOM.

3.2. [IporpamMHoOe obecnieueHue:

® CTPYKTypa OIEPAlOHHBIX CHUCTEM, MaKeThl MpUKIaAHbBIX mporpamm, Microsoft Office.
Knaccugukarus nporpamMmmubIx cpeicTtB. CHCTEMHOE U NMPHUKIATHOE MPOrpaMMHOE obecredueHue
ITK. O630p onepaunonHbix cuctem (OC). Ilpunnune! cozpanus u cocraB OC: saapo, unTepdeiic,
npaiiepbl. Kpatkas xapakrepuctuka WINDOWS, monynbsbiii npuHuun mnoctpoenusi. Cpena
WINDOWS: oxHa, WX 53JeMEHTHI, padoTa B MHOTOOKOHHOM pexume. Pabora ¢ oOBbekTamu
WINDOWS. Spnbiku u pabota ¢ Humu. Ilanku: coznaHue, neperMEHOBaHUE, KOIMMPOBAHUE U
nepeMenieHre oObEKTOB (MArmoK M SPJBIKOB), yhaaneHue oobekToB. Kop3umHa u ee Ha3zHaueHHE.
Hactpoiiku WINDOWS: nara u Bpems, HacTpoiKa MBIIIM, HKpaHa. DJIEMEHTbl TEXHHUYECKOTO
ceppuca IIK: ycTaHOBKa ONEpanMOHHOW CHUCTEMBI, CO3/IaHUE HWHAWBHUIYyaJIbHOW OMNEpalMOHHON
Cpebl TOJb30BaTeNs, MOJAEP)KKA LEIOCTHOCTH HH(POPMALMHU, pPACIIUpPEHHE U MOJIEPHU3ALUSI
KOH(UTYypaluy anmnapaTHbIX U IPOTPaMMHBIX CPEICTB

e TexcroBelii pemaktop WORD, penakropbl mMareMaTHdecKUX U XHUMHUYECKUX (POpMYII.
OCHOBBI HCIIOJIB30BAaHUsI TpPOrpaMM oOILIero Ha3zHaueHWs (KpaTkuii 0030p) Ha MpuMepax
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TeKcToBOro pemakropa WORD, penakropoB MareMaTH4ecKMX UM XHMHYECKUX (POpPMYyIL
Ocob6ennoctu TekctoBoro peaakropa WORD. Brox u pepaktupoBanue texcra. KonmupoBaHue u
nepemenieHrne 00beKToB, padoTa ¢ Tabnuuamu. Beibop Buaa, pasmepa mpudra, hopMaTHpoBaHue
cumBoJIOB U ab3aneB. Komuposanue ¢opmara. OcoOEHHOCTH CO3[aHUSA CCHUJIOK, OTJIaBJICHUU.
Coznanue JOKYMEHTOB paszIUYHbIX (GopM (CTaHIApTHBIX W HECTaHAApTHHIX). Mcronb3oBaHue
penakTopa MaTeMaTudecKux (OpMyN B TEKCTOBBIX JOKYMEHTaxX. PemakTop Xumuueckux (Hhopmyil,
Ha3Ha4YeHHe U 0COOEHHOCTH paboThl. KonnpoBanue XumMuueckux GopmMys B TEKCTOBBIE TOKYMEHTHI.

eCucrema ympaienus 6azamu manHbix ACCESS: co3manme mosb3oBarenbckux CYB/,
¢dopmupoBaHue 3anpocoB, oTaeToB U GopMm. MHpopmarmonnsie cuctembl. CUCTEMBI yIPaBICHHS
Oankamu u 6a3aMu JaHHBIX. PensiuonHas Moienb naHHbIX. CTpyKTypa 3allMCH, METOABI IOCTYIa K
unpopmanuu. OOmen panHbiMH ¢ japyrumu  npwiokeHusMa - WINDOWS:  tekcToBbiMH
peaaKTOpaMH U ANEKTPOHHBIMU Tabnuiamu. Pensunonnas 6a3za nanueix ACCESS. ['maBHoe okHO,
MEHIO KOMaHJ, MaHenb WHCTpyMeHToB. (Co3maHue U OTKphiTHE 0a3bl JaHHBIX. BBoa u
pelIaKTUpOBaHUE JAHHBIX B PEKHUME TAaOJIUIBI U PeKUME KOHCTpyKTOpa. DopMUpOBaHUE 3aPOCOB.
3ampocsl MPOCThIe M MHOrOTaOIMYHBIC, 3ampockl ¢ yciaoBusMu. CozgaHHe OT4ETOB U (hopm.
Texnonorus peanuzauuu npocreimux 3anay cpeacrsamu CYBJ[ ACCESS.

e PeriieHME BBIUMCIUTENBHBIX 3aMad ¢ ucnonb3oBanueM EXCEL: o0pabGoTtka TaGmwuil,
MOCTPOCHHE TpapUKOB U JUarpaMM, BBIUKCICHHE MATPUYHBIX BbIpaxkeHWil. HazHauenwue
anekTpoHHbIX Tabmmn (MS EXCEL). Ocobennoctu Ttabmuunoro mporeccopa EXCEL u
HCIIOJIb30BAaHUE €ro JUIsl pelieHrs WHGOPMAIMOHHBIX W MHXKEHEPHBIX 3a1ad. TexHuka paboThl ¢
EXCEL. Oxno EXCEL. AoGcomoTHass W OTHOCUTENBbHAs ajapecarus. BwineneHue sdeexk,
nepeMenieHue mo padouemy nucty. Pacuer mo ¢opmynam. Kommposanue ¢opmyn. IToctpoenue
rpaduxoB. PacueT (GyHKIIMOHANBHBIX 3aBUCUMOCTEH M MOCTpOeHUE rpadudecKux M300pakeHui ¢
ucrnoiib3oBanueM cranaapTHeix pynkomii EXCEL w  wmacrepa ¢yskmuit. Iloctpoenue
MOBEPXHOCTEH C UCIOIb30BaHUEM MacTepa auarpamm. Pabora ¢ tabmunamu. dopmarupoBanue,
odopmienue Tabauil. YuciaoBble U noib3oBarenbckue Gopmarel. CBonHbie Tabmuisl. [locTpoenue
nuarpamm. PaszpaboTka u peannzanus npoCcTEHIINX alTOPUTMOB C UCTIOIB30BAHUEM BO3MOKHOCTEH
EXCEL (HaxoxxIeHHEe MaKCHUMaJbHOTO (MHHUMAJIBHOTO) OJJIEMEHTAa BEKTOpa M MAaTpPHIIBL,
HAXO0XJICHUE CYMMBI 3JIEMEHTOB BEKTOPA W MATPHIIBI, BBIYMCICHUE MATPUIHBIX BBIPAKEHUH ).

3.3. AITOpUTMBI 1 OCHOBBI IPOIPaMMUPOBAHUS:

e ANITOpUTMEI, THITBI aropuTMoB. [loHsTHE amropuTMma u ero cpoiictBa. CIOCOOBI 3amucu
aNropuTMOB. MOAYNBbHBIN MPUHIIUI TTOCTPOSHUS AITOPUTMOB U TPOTPAMM.

o XapaKTEepUCTUKH S3BIKOB TMporpaMMupoBaHusi. OCHOBHBIE CTPYKTYpbl U MPUHIIUIIBI
CTPYKTYPHOTO TIpOTpaMMHUpOBaHus wnmocTpanus. CTpyKTypHOE TPOrpaMMHPOBAaHUE, €T0
ocobenHocTH. TexXHONIOTH 00BEKTHO-OPUEHTHUPOBAHHOTO MPOTPAMMHUPOBAHNUS; CBOHCTBA SI3BIKOB:
HACJIeIOBaHKE, UHKAMCYIISIHS, TOTUMOPGu3M. [TOHATHS S3BIKOB: KIIACCHI U OOBEKTHI. DBOTIOIUS U
KIaCCU(UKAIUSA  SA3BIKOB  MPOTPAMMHUpPOBaHUs.  [IOHATHUS  TPaHCISIUHM,  KOMITHJISIIIAH,
WHTEPIIPETAINN, UX pa3nuuusi. ba3oBble anropuTMUYecKkue KOHCTPYKIUU (ClIeI0BaHUE, BETBICHUE,
MOBTOPEHHE), TpUMEPHl UX peanu3anuu. (OCHOBHbIE KOHCTPYKIIMH SI3BIKOB MPOTPAMMHPOBAHUSI.
SI3BIKK TIPOTPaMMUPOBAHUS BEICOKOTO YPOBHSL.

¢ BorunicnuTenbHbIlE QITOPUTMBI U MPOTPaMMHBIE peanu3anuu Ha VBA s oOpaboTku
unpopmanmu [Iporecc pemeHus 3anad Ha KommbloTepax. [IporpammupoBanue Ha si3pike VBA:
OCHOBHBIE OIIEPATOPHI SI3bIKA, MPOLEAYphl M (GyHKIHU. PazpaboTka M peann3anusi MPOCTEHIITHX
ANrOpuTMOB 00paboTKH MH(pOpMaNUKU (pelIeHre 3a7a4 ¢ OAHOMEPHBIM U MHOTOMEPHBIM 00bEMOM
uHpopmanumn). YNCIeHHbIE METOABl aHAIW3a OJHOTO HEIMHEWHOTO YpPaBHEHWS: TOUCK KOPHEH,
pellieHre 3aJadd OJHOMEPHON ONTHUMM3AIMK (HAXOXKIEHHE TOYeK MaKCUMMyMa M MHUHHUMYMa
byHk1MM). Meroapl cTaTUCTHYECKON 00pabOTKM pe3ylbTaTOB H3MEpPEHUN OJHON BETUYMHBI:
BBIUMCJICHHE TOYEYHBIX (CpeIHero, AMCIEPCUH, CTAaHAApTa) U MHTEPBAJIBHBIX OIEHOK CIy4JailHON
BEJTMYHHEI.

3.4. 3amura nHGOpMaLUH:
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ANTOPUTMBI 3alIUTH MH(DOPMAIIMK: METOMBI 3allUThI, KOMIIBIOTEPHBIE BUPYCHI U O0phba C
Humu. lloHaTne 06e€30MacHOCTH KOMIIBIOTEpHOM HH(OpManMU: HAAEKHOCTh KOMIBIOTEDA,
COXPAHHOCTh JaHHBIX, 3allUTa OT BHECCHUS W3MEHEHUN HEYIOJTHOMOYCHHBIMH JIHIIAMH,
COXpaHEHHE TailHbl MEePENUCKU B DJIEKTPOHHOI ceTu. MeTobl pean3aliuy 3aiuThl THHOpMaIUK:
nporpaMMHBIC, —ammapaTHble, OpraHU3alMOHHEIC. Hctopuss BO3HHKHOBEHHSI BHPYCOB U
antuBHpycoB. CrocoObl 3apakeHus, 3amuThl U O0prOBI ¢ BUpycaMu. OcOOEHHOCTH pPabOTHI
QITOPUTMOB BUPYCOB: PE3UACHTHOCTbD, MOTMMOPPUIHOCTD M camoludpoBanue. KommbloTepHbIE
BUpYCHI, WX crnenuduka u antuBupycHbeie mporpammbl (Kacmepckuii, Dr. Web, Avast, AVG).
Crioco0s1 mudpoBaHus U niepeaadn HHGOpMaLUY Ha TajdbHUE paccTOsTHUS. OTKPBITHIA U 3aKPBITHINA
kitoun mudposanus. JlepparmeHranus qucka.

4. O0beM y4eOHOH TMCUUIIUHBI:
4.1. Oynas dopma:

Bunpl yue6HOM paboThI B 3auetnbix | B akagem. ywacax | B actpoHOM.
SIMHUTIAX qacax
OO0wmast TpyA0eMKOCTh M CUUILIHHBI 110 3.0 108 81
Y4eOHOMY ILIaHy
Konrakrhasi padora (KP): 1,3 48 36
Jlaboparopusbie 3austusi (J1ab) 1,3 48 36
CamocrositesibHas padora (CP): 1,7 60 45
PacuerHo-Tpaduueckue paboThI 0,6 20 15
Pedepar 0,3 10 7,5
Jlpyrue Bubpl CaMOCTOSITENBHON pabOThI 0,8 30 225
Bujx koHTpoOJISi: 3a4eT / IK3aMeH - 3auer -
4.2 3aounas opma:
Bunasr yue6HOM paboTh B 3auetHbix | B akagem. wacax | B actponowm.
CIMHUTIAX gacax
OO01mast Tpy10eMKOCTb M CUUILIHHBI 110 3.0 108 81
Y4eOHOMY ILIaHY
KonraktHas pa6ora (KP): 0,34 12 9,0
Jlabopatopubie 3ansTus (J1ab) 0,28 10 75
[Tpaktnueckue 3anstus (I13) 0,06 2 1,5
CamocrositesbHas padora (CP): 2,56 92 69,0
PacuerHo-Tpaduueckue paboThI 0,6 20 15
Pedepar 0,3 10 7,5
Jlpyrue Bupl CaMOCTOSITENbHON paboThI 1,72 62 46,5
Bun koHTpoas: 3a4eT / IK3aMeH 0,10 3auer (4) 3auer (3)

AHHOTaNUA padove MPOrpaMMbl U CIHILIAHBI
«®u3uka» (b1.5.17)

1. Heap aucuumiInHbl — NpuoOpeTEeHHE CTYACHTAMU 3HAHUI 110 OCHOBHBIM pa3zesiaM (pU3UKU
¥ YMEHUIO MIPUMEHSTh UX B IPYTUX €CTECTBEHHOHAYUHBIX AUCIUILTHHAX.

2. B pe3yabTare M3ydeHus AUCHUILIMHBI 00ydalwIMiics Mo mporpaMme fakajaBpuara
JOJIZKEH:

Obnadams crnenyrommumu odowenpogeccuonanvrvimu (OITK) koMmmereHmusIMu:

— CHOCOOHOCTBIO M TOTOBHOCTBIO — MCIIONB30BaThb  OCHOBHBIE  3aKOHBI  (U3UKU B
npodeccuoHanbHoOu aestensHoctu (OITK-1);

— TOTOBHOCTH HCIIONIb30BaTh 3HAHWUS O COBPEMEHHOW (u3Wyeckoi KapTWHE MUpa,
MIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHH BEUIeCTBA Ul TMMOHHMaHUS
OKpYyKaroIiero Mupa u sisieruii mpupozst (OI1K-2).

3nams.
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— (usHyeckre OCHOBBI MEXaHHUKH, (PU3UKH KOJeOAHUI 1 BOJH, 3JEKTPUUYECTBA U MarHeTU3Ma,
UIEKTPOAVMHAMUKH, CTATUCTUYECKOHN (PU3NKH U TEPMOJMHAMUKHU, KBAHTOBOW (DU3UKH;

— cMbIcT  (YyHIAMEHTAIbHBIX (U3NYECKUX 3aKOHOB, NPUHIMIIOB M TOCTYJIAaTOB; HX
(OpMYITMPOBKH U TPaHHIIBI TPUMEHUMOCTH;

— CBA3b ILIUPOKOro Kpyra (U3NYECKUX SBIECHUH C (yHIaMEHTAIbHBIMH NPUHIMIIAMH U
3aKOHaMM (hU3MKH;

— OCHOBHBIE METOJIbI PELICHHS 33]a4 10 ONMCAHUIO (PU3UYECKHX SBICHUI;

— MeTOJbl 00pabOTKU Pe3yNbTaTOB (PU3NYECKOTO SIKCIIEPUMEHTA.

Ymems:

— TIPUMEHATH TEOPETUYECKUE 3HAHUSA M DKCIEPUMEHTAJIBHBIE METOIbl HCCIEIHOBAHMS IIPH
peeHny npopecCUOHAIbHBIX 3a1a4;

— TMPOBOJAUTH PAcuU€Thl, OCYIIECTBIATh aHAIW3 W HA OCHOBE 3TOr0 JelaTh OOOCHOBAaHHBIC
BBIBOJIBI;

— aHAJIM3HMPOBATH PE3YJbTAThl HAOMIOACHUNH M SKCIEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX
3aKOHOB U TIPUHIIUIIOB (PU3HKH;

— OmpeAesiaTh XapakTep (HU3UUYECKUX MPOIECCOB [0 KOMIUIEKCY HKCHEPUMEHTAIbHON
uHbOpMalUY IpU MOMOLIM I'paUKOB, TAOIHUIl U YPABHEHUH;

— TMPEICTaBIsATH OOpaOOTaHHYIO SKCIEPUMEHTAIBHYI0O W TEOPETHYECKYI0 HH(pOpMaIuio B
YCTHOM W THCbMEHHOW ¢opMe, B TOM UHCIE€ C HCIOJIb30BAaHHEM COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHOJIOTHH.

Braoemy:

— HaBBbIKaMU PabOTHI C IUPOKUM KPYroM (hru3nyecKuX NpubOpoB U 000py10BaHHUS;

— HaBbIKaMU 0OOOCHOBAHMUS CBOUX CY)KJICHHMH U BBIOOpA METO/a UCCIIE0BAHMS;

3. Kpartkoe coagep:xanue JUCUMIIIIHHBI:

Cemectp 2
Bsenenne
[Tpeamer ¢puznku. MeToapl GU3NIECKOTO HCCIEOBAHNUS: OIIBIT, TUIIOTE3a, SKCIIEPUMEHT, TEOPHSL.
1. ®duznyeckue OCHOBBI MEXAHUKH

IIpenmer  xuHematuku. Ilepememenue, CckopocTb, yckopeHue. Kunemarnueckue
XapaKTEpUCTUKU BPALIATEIBHOTO JBMKEHMS. 3aKOHbI HBIOTOHA. 3aKOH BCEMHUPHOIO TATOTEHHS.
JIBukeHue Tena nepeMeHHOM Macchl. 3aKOH BCEMUPHOTO TATOTEHUS. JIBU)KEHHE Tella epeMeHHON
Macchl. YpasHeHus Memepckoro. @opmyna [{uoakoBckoro. Yupyrui U HEYyIpyruu yaapsl apos.
MoMeHT WHepUMU MaTepuaJbHOM TOYKM U TBepAoro Ttena. KuHemaTuka TrapMOHHYECKHX
kosiebanuil. lnddepennunansioe ypaBHeHe rapMOHUYecKUX Konebanuid. [lonsaTHe o 3aryxarommx
U BBIHYKJIEHHBIX KosieOaHusX. BonHoBoe nBrkenue. BoinHbl IpoaoIbHbIE U IONIEPEUHBIE.
2. OCHOBBI MOJIEKYJISIPHOM (pr3uKH

DOneMeHTbl TEePMOJMHAMUKH U (u3nueckod KuHeTHKu. MneanbHblil ra3. Pacnpenenenue
bonbiimana u ero oOmedusnueckuid cMbicn. PeanbHblit Ta3. YpaBHeHue Bau-gep-Baanbca.
TepmonuHamuueckuii Meton B (Qusnke. PaBHOBecHbIe cocTossHMS. Havama TepMoaMHaAMUKH.
[{uknbl. DHTpoONUs M ee CTAaTHCTUYeCKoe ToykoBaHHUe. SBienHue mnepeHoca. Auddysus. 3akoH
®uxka. TernmonpoBogHocTh. 3akoH Pyphe. BHyTpenHnee Tpenue (BsizkocTh). 3akoH HbroToHa.
3. DnexTpocTaTHKa U MIOCTOSHHBIN 2JIEKTPUUYECKUN TOK

3akon Kynona. Teopema Octporpanckoro-I'aycca. Jumonb.  Jludnexktpuku B
AJIEKTPOCTATUYECKOM II0JIE.
Cemectp 3
1. DnexTpoMarueTusm

3akoH Awmmnepa. 3akoH  bwuo-Capapa-Jlamumaca. Cuna  JlopeHma.  MarneTuku.
DneKTpoMarHuTHasi MHAYKIMs. Y paBHeHHe MakcBea.
2. OnTuka

Wntepdepentus BoaH. Audpaxmus Bons. [lonspuzanus BonH. TemoBoe u3nydeHue. 3aKoH
Kupxroda. I'nmotesa [lmanka. KBantoBoe 00bsicHeHue TemoBoro uznydenus. dddext Komnrona.
Anepnas monens aroma. [loctynarsr bopa. Atom Bonopoza no bopy.
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3. DneMeHTHI KBAaHTOBOW (DPM3UKU

I'mnote3a ne bpoiing. BonHoBoe ypaBHenue lllpenunrepa s cTallMOHAPHBIX COCTOSHHIA.
Onwitel  [lrepra-I'epnaxa. MuorosnekTpoHHbld atoM. Dddekr 3eemana. [lpunnun [laynu.
KBantoBbie cratucTHueckue pacrnpeneneHus boze-Oinmreitna u ®epmu-/upaka. DOHOHBI.
3akonbl Jlebast u DiiHmTeitHa. XapaKTEPUCTUKH sIpa: 3apsi, Macca, YHEPrusl CBSA3H HYKIOHOB.
Snepuble peakunn. PyHAAMEHTAIbHBIE B3aUMOJACHCTBUS KW OCHOBHBIE KJIACCHI AJIEMEHTApHBIX

YaCTHII.
4.00beM y4eOHOH TUCHHUIIINHBI.
4.1. Ounas popma:

Bcero 2 cemecTp |3 cemecTp
Bunpt yueOnoit paboTbi 3a4. 1./ 3a4. 1./ 3a4. e/
aK.4yac aK.4yac aK.gac
O0611ast TPYA0EMKOCTh JUCHUIIJIHHBI 10 Y4eOHOMY NJIaHY 10/360 4,0/144 6,0/216
KonTtakTnas padora (KP): 3,6/128 1,35/48 2,25/80
Jlexumu (JIek) 1,35/48 0,45/16 0,90/32
JlaboparopHsie 3austust (J1ad) 0,9/32 0,45/16 0,45/16
IMpakTudeckue 3anstus (113) 1,35/48 0,45/16 0,90/32
CamocrositesbHas padora (CP): 4,4/160 1,65/60 2,75/100
Bua kouTpoussi: 3a4eT / 3K3aMeH 2172 Jk3amMeH | JK3aMeH
1/36 1/36
Bcero 2 cemecTtp |3 cemecTp
Bujbt yue6Hol pabotsi 3a4. ef1./ 3a4. ef1./ 3a4. ef1./
acTp.4ac acTp.yac | acrp.4yac
OO01ast TPYA0€MKOCTD JUCIUIIJIMHBI 10 Y4eOHOMY IIaHY 10/270 4,0/108 6,0/162
KonrakrHas pabora (KP): 3,6/96 1,35/36 2,25/60
Jlexuuu (JIek) 1,35/36 0,45/12 0,90/24
Jlabopatophsie 3anstus (JIab) 0,9/24 0,45/12 0,45/12
IMpaktnueckue 3ausatus (I13) 1,35/36 0,45/12 0,90/24
CamocrositesibHas pa6ora (CP): 4,4/120 1,65/45 2,75/75
Bua kouTpoussi: 3a4eT / IK3aMeH 2/54 IK3aMeH IK3aMeH
1/27 1/27
4.2. 3aounas gopma:
Bcero 2 cemecTtp |3 cemecTp
Buipr yuebHoit paboter 3a4. e/ 3a4. e/ 3a4. ex./
aK.4yac aK.4yac aK.gac
O0mas TPy10eMKOCTh THCHUILIMHBI 110 Y4eOHOMY IJIAHY 10/360 5,0/180 5,0/180
KonrakrHas pabora (KP): 0,89/32 0,33/12 0,56/20
Jlexuuu (JIek) 0,33/12 0,11/4 0,22/8
JlaboparopHsie 3ansaTus (J1ad) 0,22/8 0,11/4 0,11/4
[paxTuueckue 3anstus (113) 0,33/12 0,11/4 0,22/8
CamocrositensHas pa6ota (CP): 8,61/310 4,42/159 4,19/151
Buja koHTposi: 3a4eT / IK3aMeH 05/18 IK3aMeH IK3aMeH
’ 0,25/9 0,25/9
Bcero 2 cemecTp 3 cemecTp
Bujibt yuebHoit paboTsr 3a4. e/ 3a4. e./ 3a4. ef1./
acTp.4yac acTp.gyac acTp.4yac
O611ast TPYA0EMKOCTh JUCIUILJIMHBI 10 Y4eOHOMY 10/270 4,0/108 6,0/162
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IVIAHY
KonrakrHas pa6ora (KP): 0,89/24 0,33/9 0,56/15
Jlexrmn (JIex) 0,33/9 0,11/3 0,22/6
JlabopaTopusie 3ansaTus (J1ao) 0,22/6 0,11/3 0,11/3
Ipaktuueckue 3amsaTus (113) 0,33/9 0,11/3 0,22/6
CamocrositesibHas padora (CP): 8,61/232,5 4,42/119,25 |4,19/113,25
Bua xoHTpoJs: 3auer / IK3aMeH 05/135 IK3aMeH IK3aMeH

’ ’ 0,25/6,75 0,25/6,75

AHHOTaNus padoyeil NporpaMMbl JMCUUILTHHBI
«O6masi u Heopranmveckasi xumusn» (b1.5.18)
1. Heap AUCHUIUIMHBI — TPUOOpPETEHME 3HAHWW U KOMIIETEHIWH, (opMHUpOBaHUE

COBPEMEHHBIX MPE/ICTaBIECHUI B 00JaCTH TEOPETUUECKUX OCHOB XUMHUM U XUMHUH JIEMEHTOB.
2. B pe3yiabTare M3ydyeHusl AUCUHMILIMHBI o0ydawumiics mo mporpamme dakajaaBpuara

HOJIKEH.

Obaaoams crnenyromumu oouenpogeccuonanvrvimu (OIK) komneTeHImsIMIY:
— CHOCOOHOCTBIO M TOTOBHOCTHIO HCIIOJIb30BaTh OCHOBHBIC 33aKOHBI €CTECTBCHHOHAYUYHBIX
JUCHHUIUIMH B mpodeccronanbhoi aesreiapaoctu (OITK-1);
— TOTOBHOCTBIO UCIIOJL30BaTh 3HAHUS O CTPOCHUU BEIIECTBA, MIPHUPOJIC XMMHUCCKON CBSI3H B
Pa3NMYHBIX KJIACCaX XUMHYECKHX COCIWHEHUWH Il TOHWMAHHS CBOWCTB MAaTEPHUAJIOB H
MEXaHHM3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpyxatoiiem mupe (OITK-3).

3name:

— DJIEKTPOHHOE CTPOEHHE aTOMOB U MOJIEKYI;
— OCHOBBI TEOPUM XMMUUYECKOHN CBSI3M B COCJUMHEHMSX Pa3HBIX THIIOB, CTPOCHHME BEIIECTBA B
KOHJICHCUPOBAHHOM COCTOSIHUU;
— OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHHS XHUMHUYECKHX IPOLECCOB M XAPAKTEPUCTUKHU
PaBHOBECHOI'O COCTOSIHUS,
— METOJBbl OINMCAHUSA XMMHUYECKHX PABHOBECHW B PACTBOpPAX »JJIEKTPOJUTOB, CTPOCHUE U
CBOWCTBA KOOPAWHALIMOHHBIX COCTUHEHUM;
— XHMMYECKHE CBOMCTBA JJIEMEHTOB pPA3JIMYHBIX TPYIIl IEPUOJUYECKOM CHUCTEMBI U HX
BaXXHEHIIINX COCIUHECHUM;

Ymems:

— BBIIIOJHATH  OCHOBHBIC

XUMHYCECKUC  OIIcepallur, ONpCACIIATH

TCPMOAUHAMUYICCKHUC

XapaKTEPUCTUKU XUMUYECKUX PEAKLIMI U PABHOBECHBIE KOHLIEHTPALMU BEILIECTB;
— HCHOJIb30BAaTh OCHOBHBIE XMMUYECKUE 3aKOHBI, TEPMOJMHAMHYECKHAE CIPABOYHBIE JAHHbIC
JUTSl peteHrs npodecCHuOHANBHBIX 33]1a4;
— MPOTHO3UPOBATH BIUSHUE PA3TUYHBIX (DAKTOPOB HA pABHOBECUE B XUMUUYECKUX PEAKIIUSAX;

Braoemy:

TCOPCTUICCKNMU MCTOAAaMHU OITMCAHUSA CBOICTB MMPOCTBIX U CIIOKHBIX BCHICCTB Ha OCHOBC
QJICKTPOHHOI'O CTPOCHHA UX aTOMOB U ITOJIOKCHUA B HGpHOI{H‘IGCKOﬁ CHUCTEME XUMHUYCCKUX
9JICMCHTOB,

OKCIICPUMCHTAJIIBHBIMHU METOAaMHU OIPECACIICHUA HEKOTOPBIX q)HSI/IKO-XI/IMI/I‘—IeCKI/IX CBOMWCTB

HEOPraHUYECKUX COCIUHEHUN.
3. KpaTkoe conep:kaHue TUCHUTLINHBI:
CrpoeHue aTOMOB U NEPUOIUYECKHI 3aKOH.

BonHoBble cBoiicTBa MaTepuarbHBIX OOBEKTOB.

VYpaBHenue 1e

bpoins.

CooTHollIeHe

HeonpenenenHoctei ['elizendepra. [lonsTre o kBaHTOBO MexaHMKe U ypaBHeHuU Lllpeaunrepa.

CoBpemeHHast (popMyIMpOBKa MEpPHOJUYECKOro 3akoHa. Ilepuoanueckas cuctema U ee CBs3b CO
CTPOCHHEM aTOMOB. 3alOJHEHUE SJIEKTPOHHBIX CIIOEB M 000JIOYEK aTOMOB B IMEPHOAMYECKON
cucteMe osiaemeHTtoB J[.M. MenaeneeBa. CremneHH OKHCICHHS. BakHeHIne OKHCIUTECIH U
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BOCCTAHOBUTEIM.  BakHellne  cXeMbl  MPEBpallleHHs  BEIIECTB B OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMIX.

XuMu4eckasi CBSI3b U CTPOCHUE MOJIEKYIL.
KoBasieHTHast CBsI3b, OCHOBHBIEC IIOJIOKEHUS METOJA BAJIEHTHBIX CBs3e. PaccmoTpeHue cxem
NEepeKphIBaHUS aTOMHBIX opOuTaneii mnpu oOpa3oBaHuM cBszeld B Mosekynax. OCHOBHbBIE
MOJIOXKEHUST MeTosia MoJieKy sipHbIX opoutaneir (MO JIKAQO). Obmue cBeACHUS O KOMIUIEKCHBIX
COCIMHEHUSIX, MX CTpoeHue. MEeXKMOJEeKyJspHas W BHYTPUMOJIEKYJSIpHAs BOJOPOJHAs CBS3b.
HNonHast CBs3b Kak TIPEeACNbHBIA CIlydail KOBAJIGHTHOW CBsi3M. OOIIME MpeACTaBICHUS O
MEXMOJIEKYJIIPHOM  B3aUMOJICCTBUU:  OPHUEHTALIMOHHOE, HWHAYKIIMOHHOE, JUCIEPCHOHHOE
B3aUMO/ICHCTBUS.

DHepreTuka peakinii 1 XuMUYECKOe PaBHOBECHE.
[TonsiTie O XUMHYECKOH TepMOJAMHAMUKE, TEpMOJAUHAMUYECKUE (QPYHKIHMHU  COCTOSHUS
(xapakTepuctudeckue GyHKIUN). XUMUIECKOE paBHOBecHE. VICTUHHOE M KaXKyIlleecsi paBHOBECHSI.
KoHcTaHTa XMMHUYECKOTO paBHOBECHS. DJIEKTPOXUMUYECKUE MPOIIECCHI, MOHATHE 00 3JIEKTPOIHBIX
NOTEHIMANTaX. DJIEKTPOABUKYILAs CHJIa OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUA U KPUTEPUA
CaMOIPOU3BOJIBHOTO MPOTEKAHUSI IPOLECCOB.

PaBHOBecus B pacTBOpax
[Tpoueccrl, COMpPOBOXKAAIONINE OO0pa30BaHUE KHUAKUX HCTUHHBIX PACTBOPOB HEINEKTPOJIUTOB U
AJIIEKTPOIUTOB. ACCOIMUPOBAHHBIE U HEACCOIMUPOBAHHBIE ANEKTPOJIUTHI. CTENeHb AUCCOLMALINH.
Koncranta puccoumanuu. PaBHOBecMe B CHCTEME, COCTOSILEM W3 HACBILIEHHOIO pPacTBOpa
MaJjopacTBOPUMOTO DJIEKTPOJIUTa U €ro KpucTtauioB. PaBHOBecue B pacTBOpax KOMIUIEKCHBIX
coeMHEeHUI. PaBHOBecHe AMCCOLMAIIMN BOJIbI, HOHHOE MPOU3BEACHUE BObI U €r0 3aBUCUMOCTb OT
temriepatypsl. Hlkana pH. I'maponus coneil.

CKOpOCTh peakiuii U KaTajius.
[Tonsitue o xumudecko kuHeTHKe. OMHOCTAIUNHBIE U CIIOKHBIC PEAKIUU. 3aKOH JCUCTBYIOIINX
macc. KoHcranta ckopoctH peakuuu. MOoJeKylIsipHOCTh M MOPSANOK pEeaklUHMH. 3aBHUCHUMOCTb
CKOPOCTH pEaklMi OT TEMIIepaTyphbl; SHTAJBINS AaKTHUBAIMUA. [ OMOTEHHBIH M T'eTEPOreHHBIN
KaTaJius.

XHMHS S- U P- JJIIEMEHTOB

Bonopon-niepBblii  31€MEHT NEPUOJUYECKONM CHUCTEMBI, €ro JIBOMCTBEHHOE IOJIOKEHUE.
Onementsl 1 - 2 m 13 - 18 rpynn nepuoauveckod CUCTEMBbl. 3aKOHOMEPHOCTH B W3MEHEHUU
DIIEKTPOHHBIX KOHPUTYypaluid, BETUYUH PAIUYCOB, DIEKTPOOTPUILIATEIHPHOCTH U  OHEPTUU
WOHU3AIMM aTOMOB. THUIUYHBIE CTENIEHU OKUCICHUS. XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTM B CTPOEHMHM U CBOMCTBAaX OCHOBHBIX THUIOB coenuHeHud. [IpupoaHbie
COCIMHEHMUS, TIOJIYUeHUE U IPUMEHEHHUE.

Xwumus d- u f- anementos

OneMeHThl 3-12 Tpynm NEpUOIUYECKON CHCTEMBl. 3aKOHOMEPHOCTH B H3MEHEHUU
AIIEKTPOHHBIX KOH(UTypaIuii, BENUYNH PAANYCOB, SHEPTUU MOHU3AIMH, XapAaKTEPHBIX CTENeHei
OKHCJIEHUs, KOOPJAMHAIIMOHHBIX YHCENl aToMoOB. I[IpupojHble COEIWHEHHs, TOJy4YeHHUE W
COTIOCTaBJICHHE (PU3NYECKUX M XUMHUYECKUX CBOMCTB MPOCTHIX BemlecTB. CTpoeHUE U CBOMCTBA
OCHOBHBIX THIOB coeauHeHuit. OcobeHnoctu f- ameMeHToB.

4.00beM yueOHOI TUCIUITHHBI:

4.1. Oynas dopma:

Bcero 1 cemectp 2 ceMecTp
Bunpr yue6HOM paboThI Bz3au. | Bakag. | B3au. | Bakan. | B3au. | B akam.
8 gacax el gacax el qacax

O01mas Tpy10eMKOCTh
JUCIHUTLIAHBI 0 y9eOHOMY 12 432 7 252 5 180
TIAHY
AyIUTOpPHBIE 3aHITHS: 4,44 160 2,67 96 1,78 64
Jlexruu (JIek) 1,78 64 0,89 32 0,89 32
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[Tpaxtuueckue 3ausatus (I13) 0,89 32 0,89 32 - -
Jlabopatopubie 3ausTus (J1aod) 1,78 64 0,89 32 0,89 32
%l‘;‘)‘_’”"’”e“"“a" padora 556 | 200 | 333 | 120 | 222 | 80
CamocTosiTeIbHOE U3YUCHHE 5,56 200 3,33 120 222 80
pa3/iesioB AUCHIUIIIIMHBI
Bua xoHTpoJA: 3auer / IK3aMeH 2 72 1 36 1 36
Bcero 1 cemectp 2 cemMecTp
Bunel yue6HOM paboThI B3au. | Bactp. | B3au. Bactp. | B3au. | Bactp.
el qacax el Jacax el qacax
Oo0mast Tpy10eMKOCTh
AUCIHUILIUHBI 0 y4eOHOMY 12 324 7 189 5 135
ILUIAHY
AyIMTOpHbIE 3aHATHSI: 4,44 120 2,67 72 1,78 48
Jlexunn (JIek) 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3austus (I13) 0,89 24 0,89 24 - -
Jlaboparopusbie 3ausTus (J1ad) 1,78 48 0,89 24 0,89 24
CaM(.)CTOSITeJIbHaﬂ padora 5,56 150 3,33 9 292 60
(CP):
CamocTosiTeTbHOE H3YUCHHE 5,56 150 3,33 9 222 60
pa3esioB AUCIUTIIIMHBI
Buj xoHTpoOJISA: 3a4eT / IK3aMeH 2 54 1 JK3aMeH 1 JIK3ame
(27) H (27)
4.1. 3aounas dopma:
Bcero 1 cemectp 2 cemMecTp
Bunpsl yaeOHOM paboThI B3ay. | Bakaxn. | B3au. | Bakan | B3au. | Bakan.
eIl qacax el qacax el qacax
O0mas Tpya0eMKOCTh
AUCIHUTINHBI 0 y4eOHOMY 12 432 6,0 252 6,0 180
ILUIAHY
AyIUTOpHBIE 3aHATHS: 1,11 40 0,66 24 0,44 16
Jlexuun (JIek) 0,33 12 0,22 8 0,11 4
[Tpaktuueckue 3austus (I13) 0,33 12 0,22 8 0,11 4
Jlabopatopusbie 3ausaTus (J1ad) 0,44 16 0,22 8 0,22 8
(Ccalﬁ‘)‘_’c“””e“"“a" padora 10,39 | 374 6,08 219 4,31 155
CamocTosiTeTbHOE H3YUCHHE 10,39 374 6,08 219 431 155
pa3esioB AUCIUTIIIMHBI
Buja konTpoJisi: 3auer / 3k3amMeH 0,5 18 0,25 9 0,25 9
Bcero 1 cemectp 2 ceMecTp
Bunpr yue6HOM paboTh B3au. | Bactp. | B3au. | Bacrtp. | B3au. | Bacrp.
el gacax el gacax el qacax
OO0mas Tpya0eMKOCTh
AUCHUILIUHBI 0 y4eOHOMY 12 324 7 189 5 135
IUIAHY
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AyaMTOpHbIE 3aHATHS: 1,11 30 6,0 18 0,44 12

Jexiuu (JIek) 0,33 9 0,66 6 0,11 3
[TpakTnueckue 3anstus (I113) 0,33 9 0,22 6 0,11 3
JIabopatopHsie 3ausTus (J1ad) 0,44 12 0,22 6 0,22 6

CamocrosiTesibHas padoTa

(CP):

10,39 280,5 6,08 164,25 4,31 116,25

CamMocTosATeIbHOE U3YUYEHHE
pa3lesIoB JUCIUILIHHEI

10,39 280,5 6,08 164,25 4,31 116,25

Buja konTpoJsi: 3a4er / 3k3amMeH 0,5 13,5 0,25 6,75 0,25 6,75

1.

3.

AHHOTaUA padoyell NPOrpaMMbl IUCIUILIHHBI
«Opranunueckas xumus» (b1.5.19)
Leap AUCHUIUIMHBI — MPUOOPETCHHE CTYACHTAMH 3HAHMA O CTPOCHHUH OPTraHUYECKUX
COeI{HHeHHﬁ, OCHOBHBIX XHWMHYCCKHUX CBOfICTBaX pa3J'II/I'~IHBIX KJIaCCOB OpFaHI/I‘-ICCKI/IX
COCJIMHEHUH U METO/AX MX IMOJIYUYCHHS, KaK IPOMBIIUICHHBIX, TaK U J1a00PaTOPHBIX.
B pe3yiabTare uM3yueHHsl TUCHUILUIMHBI O0yYAWUIUiiCcs MO MporpamMMe dakajaBpuara
JMOJIZKeH

Obnaoams crienyromumu  oowexyromypuovimu (OK) u obwenpogeccuonanvuvimu (OIIK)
KOMITCTECHIIHSIMHU:

CIIOCOOHOCTBIO K CaMOOpraHu3aliiy U camoodpazobanuto (OK-7);

CIIOCOOHOCTBIO U TOTOBHOCTBHIO HCIIOJB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCUUILIMH B ipodeccuonanbHoi nesirenbaoctr (OITK-1)

TOTOBHOCTBIO HCIOJBb30BATh 3HAaHUS O COBPEMEHHOW (U3MYECKOH KapTUHE MHpa,
IIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTAX, CTPOCHMM BELIeCTBA Ul I[OHUMAaHUS
OKpyXaroliero mupa u sieienuit npupoasl (OI1K-2);

TOTOBHOCTBIO HCIOJIB30BATh 3HAHUS O CTPOEHUM BELIECTBA, IPUPOJIE XUMUYECKOH CBS3H B
Pa3NMYHBIX KJAaccaX XUMHUYECKUX COCTUHEHUH sl MOHMMAaHUs CBOWCTB MaTepUanoB MU
MeXaHHM3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B okpyxkatoriem mupe(OITK-3).

3name:

TCOPCTUYCCKHUE OCHOBBI CTPOCHHUA U CBOWCTB Pa3IMYHBIX KJIACCOB OPraHUYCCKHUX
COCIUHEHUI;

CHOCO6I>I MOJIYYCHHUA MW XHUMHUUYCCKUEC CBOMCTBA OCHOBHBLIX KJIACCOB OpTraHUYCCKUX
COCITUHCHHI,

OCHOBHBIE MEXaHU3MBbI IIPOTEKAHUSI OPraHUYECKUX PEAKLINM;

Ymvmemn:

HpI/IMeHﬂTB TeOpeTI/I‘ICCKI/Ie 3HAHUS OJIsI CHUHTE3a OpFaHI/I‘IeCKI/IX COCI[I/IHCHI/Iﬁ pa3J'II/ILIHI)IX
KJIACCOB;

aHAJTM3UPOBATh U TPEACKA3bIBATh PEAKIIMOHHBIE CBONCTBA OPraHUYECKUX COCITMHCHHI;
COCTaBIISATh CXEMbI CHHTE3a OPTaHUYECKUX COCTUHECHUH, 3aTaHHOTO CTPOCHHS,

Braoemy.:

OCHOBaMHU HOMEHKJIATyphl U KJIaCCU(PUKALMU OPTAaHUYECKUX COECANHEHUN;

OCHOBHBIMH TE€OPETUYECKUMHU NIPEACTABIECHUSAMHI B OPTraHUYECKON XUMUH;

HaBbIKAMU O0OOCHOBAHHUS PALMOHATBHBIX CIIOCOOOB MOTYYEHHSI OPTaHUYECKHUX BEIECTB.
Kparkoe cogepxanue 1 CHUIIMHBI

HOMGHKJ'IaTypa OpTraHNYE€CKUX COGHHHGHHﬁ. Teopm[ XUMHUYCCKOI0 CTPOCHUA U HACBIIICHHBIC

yraeBogopoasl (YB). Ilpupona xoBanentHoi cBsa3u. Popmynsl Jlbtonca. dopMmanbHblid 3apsi.
Oddextrr 3amectuteneit. IIpomexyTouHble COEAMHEHMS M YACTHIBI OPraHUYECKUX pPEaKIHSIX.
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DHepreTuyeckass auarpaMma peakuuu. Mexanusm peakiuu. Crepeousomepusi, €€ BUIbI U
0003HaYeHHUS.

AmudaTtndeckre coequHeHus. HachlieHHbIE U HEHACHIIIEHHbIE Y B. AJIKaHbI, IIUKIOATKAHBI,
AJIKEHBI, aJKUHBI, MMOJIMEHBI (IueHbl). B KaxkI0M Kjlacce paccMaTpUBAIOTCS CIEAYIOLIUE pa3zielibl:
W30MepHs, HOMEHKJIATypa, (U3NYECKUE ¢ XUMHYECKHE CBOMCTBa, CIOCOOBI TMOJyYCHHUSI.
MexaHu3Mbl peakiuid. JHEepreTUYecKas JuarpaMmma peakiui.

Apomarudeckue coeuHeHus. Teopun apomaruaHoctd. CoenuHeHus: OEH30IHHOTO Psijia.

N3omepusa. Homenknarypa. CrmocoObl moiydeHus. XUMHUYECKHE CBOWCTBA. BiusHue
3aMecTuTeNneid B OCH30JHLHOM KOJbIIE HAa HAMPABICHHE W CKOPOCTh PEaKIUi 3IEKTPO(PHIBLHOTO
3aMelICHHUS.

4. O0beM y4eOHOI M CUUIIUHBI:
4.1.0ynas dopma:

B 3aueTHBIX B akanem. B actponom.
Bun yae6HO# paboThI €IMHULIAX yacax yacax
O0uas Tpy10€eMKOCTb M CHUUILIUHBI 110 3.0 108 81
Y4eOHOMY IIAHY
KonTaktHas padora (KP): 1,33 48 36
Jlexmm (Jlek) 0,45 16 12
[Tpaktnueckue 3ansatus (I13) 0,88 32 24
CamocrositeabHas padora (CP): 1,77 60 45
Jlpyrue BuIpl CaMOCTOSTENBHON pabOThI 1,77 60 45
Buj koHTpOJIS: 3a4eT / IK3aMeH _ 3auer ¢ _
OLICHKOM
4.2. 3aounas ¢opma:
B 3aueTHBIX B akagewm. B actpoHomMm.
Bun yae6HO# paboThI €AMHULIAX qacax qacax
O0umas Tpy10eMKOCTb M CUUILIAHBI 110 3.0 108 81
Y4eOHOMY IIaHy
KonrakTHas padora (KP): 0,33 22 16,5
Jlexumn (Jlek) 0,11 10 7,5
[Tpaktiueckue 3anstus (I13) 0,22 12 9
CamocrositeabHas padora (CP): 2,56 82 61,5
Jlpyrue BUIBI CAMOCTOSITENIEHOM PaOOTHI 2,56 82 61,5
Buja konTpoJsi: 3a4er / 3k3aMeH 3auder ¢ 3ader ¢
0,11 OLIEHKOM OLIEHKOM
(4) (©)

4.4.2 IucuMIUINHBI BADHATHBHOW YacTH (00s13aTe/IbHbIE TUCIUTIIAHBI)

AHHOTaNUA padode NPOrpaMMbl U CIHILIAHBI
«OCHOBBI I)KOHOMMKH M YIIPABJICHUS MPOU3BOACTBOM B T€XHOJIOTHH TOHKOIQ
opranuveckoro cunre3a» (51.B.01)

1. Heap aUCHUMIJIMHBI — TIOJXYYEHHE CHUCTEMBbl 3HAaHHA 00 HSKOHOMHYECKHX
SaKOHOMepHOCTﬂX (i)YHKI_[I/IOHI/IpOBaHI/IH HpOMI)IHIJ'IeHHOI‘O HpOHSBO}ICTBa B CHUCTECMC
HAI[MOHAJILHOW YKOHOMUKH, 00y4eHHE SKOHOMUYECKOMY MBIIIJICHUIO ¥ HCIIOIh30BAHUIO
HOJ'Iy‘-IeHHI)IX 3HAHUU B HpaKTquCKOH OCATCIIBHOCTH.

2. B pe3yabTare n3yyeHusi AMCHUILINHBI 00y4YalOLIUIics 10 NporpaMMe 6aKajiaBpuara
JOJIZKEH:
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Obnaoams  cnenyroummmu  oowexyromypuoimu  (OK) u  npogeccuonanonvimu  (I1K)
KOMIIETEHIIUSMU:
— CcmocoOHOCTh  HCMONB30BaTh 3HAHMS OCHOB OSKOHOMHUKM B  pasiIMuHBIX  cepax
xusHenestensaoctu (OK-3);
— CcnocoOHOCTh AaHAIM3MPOBATH TEXHUYECKYIO JTOKYMEHTAlMIO, MOAOHpaTh 000pyaoBaHUE,
TOTOBUTD 3asIBKU Ha MpHOOpeTeHne 1 peMoHT obopynoBanus (I1K-9).
3namo:
— OCHOBBI ’KOHOMHKH B Pa3JIMYHBIX Chepax KU3HEACATSIbHOCTH;
— HOPMAaTHUBHbIE IIPABOBBIE AKTHI, PEIVIAMEHTUPYIOLIUE EATENbHOCT IPEAIPUATHUS;
— MeTOJbI pa3pabOTKH ONEpaTUBHBIX U MPOU3BOACTBEHHBIX IIJIAHOB,;
— METOJBI ¥ CITIOCOOBI OIUIATHI TPY/A.
Ymemo:
— COCTaBJIATH 3asBKU Ha 000PYI0BaHUE;
— COCTaBJISITh OTYETHI 110 BBIIOJIHEHNUIO TEXHUUECKUX 3aJJaHU;
— COCTaBJISITh TEXHUYECKYIO JOKYMEHTALUIO;
— OpraHu3oBaTh padOTY KOJIJIEKTUBA B YCIOBUSX AEHCTBYIOLIETO MPOU3BOICTBA;
— TOTOBHTH HCXOJHBIC JaHHBIC JUIsI BBIOOpa M OOOCHOBaHHS HAyYHO-TEXHHUYECKUX U
OpPraHMU3alMOHHBIX PELIECHUI Ha OCHOBE IKOHOMUYECKOTO aHAJIN3a,
— pa3pabarbiBaTh  OIEpaTHBHble  IJaHbl  pabOT  MEPBUYHBIX  MPOU3BOJCTBEHHBIX
MoJIpa3ieJICHHI.
Braoemy:
— MeTOJaMM M MHCTPYMEHTAMU MPOBEJCHUS S3KOHOMUYECKOI0 aHAJIN3a 3aTpaT U pe3ysIbTaToB
JeSITEIbHOCTH ITPOU3BOJICTBEHHBIX MOJPa3/IEICHHUIH;
— UWHCTPYMEHTaMM IUIAHUPOBaHMS UM  BBIIOJHEHHUS MEpONPHUATUH IO MPOU3BOJCTBY
IPOJIYKIIUH;
— OCHOBaMH SKOHOMHYECKHX 3HAHUI B Pa3IMYHBIX Cepax KUIHEAEATSILHOCTH.
3. Kpartkoe conepxanue THCHMIIHMHBI
Mopnyas 1. Bseoenue. OcHosbl pblHOUHOU IKOHOMUKU
1.1 DxoHOMHUUYEcKHE MOTPeOHOCTH, Oara U pecypchbl. DKOHOMHUYECKHE CUCTEMBI U HUX CYLIHOCTb.
OO011ecTBEHHOE MPOU3BOACTBO U HKOHOMHUYECKHE OTHOIIEHHs. [Ipon3BOJCTBEHHBIE BO3MOKHOCTH
oOmiectBa M 3KOHOMHUYECKMH BbIOOp. KpuBas mNpOM3BOJACTBEHHBIX BO3MOXKHOCTEH. 3aKoH
yOBIBaroIeil npenenbHOM Mose3HOCTUM. THIBI U MOJENM 3KOHOMHUYECKHX CHCTEM. OJIEMEHT
HSKOHOMUYECKOM cucTembl. TpaauuuoHHas sKoHoMuYeckas cucreMa. CoOCTBEHHOCTh: (DOPMBbI U
IYTH UX IpeoOpa3oBaHUsL.
1.2 PeIHOYHBIN MEXaHU3M CIIpoca | npeiokenns. CoBeplieHHast 1 HECOBEPIICHHAss KOHKYPEHIINH.
ToBapHbIi (PHIHOYHBII) THI OOILIECTBEHHOTO MPOU3BOACTBA. CYITHOCT U YCIOBHS BOZHUKHOBEHHUS
peiHKa. Buasl pelHKOB M ux crpykrypa. dyHKumu peiHka. ToBap u ero cpoiictBa. Cnpoc u
IpeUIoKEHNE Ha pbIHKE. [IOHATHE «3IaCTUYHOCTBY». DJIACTHMUHOCTH CIPOCa M TPENJIOKEHHUS,
ToueyHast 1 Jyrosasi. CoBeplIeHHasi U HeCOBepLICHHAs! KOHKYpeHIMH. MoHononus. MakcuMuzanus
npUOBUIM MOHOMOIUCTOM. OJIUTONOINHS.
1.3 TloHsiTHEe HalMOHATLHOW 3KOHOMHUKH, OCHOBHBIE MAaKpOIKOHOMHUYECKUE Noka3atenu. [lonarus
COBOKYITHOTO CIIPOCAa M COBOKYITHOTO MpPEUIOKEHUs, (akTOpbl, BIUAIONIME HA MX W3MEHEHMS.
[Torpebnenuss u cOepexeHus. OKOHOMHUYECKUM KpyroobopoT. IlpomsBoactBo, oOMeH u
pactipenenenue. [Torpednenue, coeperxeHne, MHBECTULIMU TOBAPOB U YCIYT.
1.4 ®unaHcoBas cucremMa M (UHAHCOBas MOJUTUKAa oOImiecTBa. ['ocygapcTBEHHBIN OrOIKET U
rocyznapcTBeHHbIN goar. Hanoru n Hanorosas cuctema.
Mopnyasb 2. Dxonomuueckue 0CHO8bl YNpasienus npouss00Ccmeom
2.1 Ilpeanpusitue Kak cyOBbEKT PHIHOYHOTO X035HCTBa. DKOHOMUYECKHE 3aKOHBI U OCOOCHHOCTH UX
MPOSIBJIEHUS Ha Mpeanpuatuu. Ponb crenuanyucra XUMHYEcKoi mpomblluieHHOCTH. [Ipeanpusitiue B
cUCTeME PBIHOYHOW 3KOHOMHUKHU. [Ipeanpusitue — kak cyObeKT M OOBEKT MpelpUHUMATEIbCKON
NEeSTeNIbHOCTH. 3aKoHoJaTeNbHas 0a3a NpeanpUHUMATENbCKOW nedrenbHocTH. HopmaTuBHO-
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IPAaBOBBIC AKTHI, PETJIAMEHTHPYIOIIUE NEATEIbHOCTh Mpeanpusatus. OpraHu3anoHHO-TIPABOBbIC
(GopMBbl IpPEeANPUHUMATENIBLCKON IEATEIbHOCTH U KPUTEPUM UX BbIOOpa. DOpMBI COOCTBEHHOCTH.
BHemnsas u BHYTpeHHSS cpesia IpeAnpHUsITHS.
2.2 MarepuanbHo-TexHH4ecKas 06a3a nmpous3BoJcTBa. ChIpbeBas U TOIIMBHO-3HEpreTHyeckas 0aza
XUMHUYECKHX MPOU3BOJACTB. IIpoM3BOACTBEHHAss HporpaMMa W MPOU3BOACTBEHHAs MOIIHOCTb
npeanpusatus. KauecTBo M KOHKYPEHTOCIIOCOOHOCTh MPOIYKIMU. DKOHOMHUYECKOE O00OCHOBAaHUE
BbIOOpa CHIphsl M TOILIMBA. PecypcocOepekeHne. AJIbTEpHATHBHBIE HUCTOYHHUK CHIPhS M SHEPTHH.
Opranu3anus CKIaJCKOro X03sIMcTBa.
2.3 MarepuaibHO-TEXHUYECKHE pecypchl mpeanpusatis. OCHOBHBIE NPOU3BOJCTBEHHBIC (DOHIIBI
XUMHUYECKUX MpEeANpUITU: IOHATHE, Kiaccudukauus U crpykrypa. IloHatue u crpykrypa
OCHOBHBIX cpesicTB. OIleHKa OCHOBHBIX CpelCTB. MeToibl OLleHKH OCHOBHBIX (hoHI0B. [Tokazarenu
UCIIOJIb30BaHUSI OCHOBHBIX IIPOM3BOJICTBEHHBIX (POHI0B. VI3HOC M aMOpTH3a1Hsi OCHOBHBIX (POHIIOB.
Onenka 3G (QEKTUBHOCTH  HCIOJIB30BAaHMA  OCHOBHBIX  IPOHM3BOJCTBEHHBIX  (DOHIIOB.
BocnponsBoacTBo ocHOBHBIX cpeacTB. OOOpOTHBIE CPEACTBA MPENNPUATHSA: MOHITUE, COCTaB U
cTpykrypa. Hctounuku QopmupoBanus o00poTHBIX cpeactB. OOopauymBaeMoCTh OOOPOTHBIX
cpeactB. MatepuanpHble 3amackl Ha npennpuatud. OmnpeneneHune NoTpeOGHOCTH B 0OOOPOTHBIX
CpEeJCTBaxX.
2.4 TpynoBsle pecypcbl mnpennpusatus. I[lepconan mnpennpusatus U ero cTpykrypa. OCHOBBI
OpraHu3al Tpylaa Ha npennpuiatud. J((HEeKTUBHOCTh HCHOJIB30BAHUS IMEpcoHala W pabouero
BpeMmeHu. [IpousBogutenbHOCTh Tpyna W omiuata Tpyna. OpraHusanus 3apaOOTHOM muaThl Ha
npeanpusitan. CocTaB W CTPYKTypa  NPOMBIIUICHHO-TIPOU3BOICTBEHHOTO  IIEpCOHAA.
[Tpon3BOUTENBHOCTh TPYAA: MOHATHE, MOKa3aTeJd M METOAbl U3MepeHus. MHauBuayaiabHas U
OOIIeCTBEHHAs ~ TPOM3BOMUTENBHOCT  TpyAa.  Pe3epBbl W (akTOpbl  TMOBBIIICHHUS
IPOU3BOIUTENBHOCTH TpyAa. DopMBbl, CUCTEMBI U pa3Mep OIIaThl TPYZa Ha NPEANPHUITHN.
Monyab 3. TexHuKo-3KOHOMUYECKUL AHAIU3 UHIHCEHEPHBIX PelleHUll
3.1 Jloxoapl U pacxojbl Ha MPOU3BOJACTBO, U peATU3ALMIO MPOAYKLUUHU Mpeanpustus. M3nepxku
IPOM3BOJICTBA TPOAYKIHH (Ce0eCTOMMOCTB), TPHUOBLIb, PEHTA0ETBHOCTh M IIEHOOOpa3OBaHHE.
[TonsaTHe 3arpaThl Ha NPOM3BOJACTBO M PpEAIN3ALUI0 MPOAYKLUHU (ce0ecTouMOcTh). Bunmel u
3HaYeHne kiaccuukamun 3arpar. CTpykTypa 3aTpaT Ha MIPOU3BOACTBO M PEATU3AINIO TTPOLYKIUH.
OcobeHHOCTH pacyeTa 3aTpaT Ha IMPOU3BOJACTBO U peAM3allUi0 NMPOJYKLUUU B KOMIUIEKCHBIX
npou3BojacTBax. OCHOBHBIE TYTH CHIDKEHHS 3aTpaT Ha TPOM3BOJCTBO MPOAYKIWHU. JlOXOmBI
npeanpustus. [TonsaTue npuObUM M 10X0a MPEANPUATHS, METOJBI UX pacueTa. PeHTa0elbHOCTS,
€e BHJIBI U METOJIBI pacyeTa. [lyTH MoBBIIIEHUS! TPUOBLIN M PEHTA0ETFHOCTH Ha TPEATIPHSITUSX.
3.2 IlenooOpa3zoBaHMe U 1IeHOBast MOJIUTUKA. [{eHa Ha MPOYKIMIO ¥ TPUHIIMIIBI IIEHOOOPa30BaHMS.
Buner nen. CTpykTypa LieHbl, cucTtema LieH. B3anMocBsizu 1ieH U usaepxek. LleHoBas moiauTHKa.
Pa3paboTka 11eHOBOI1 cTpaTeruu.
3.3 ®uHaHCOBO-KpEAWTHBIE OTHOIICHUS MPEANPHUATHA M cHCTeMa Haimoroobioxenus. lloHsTHe,
COCTaB U CTpYyKTypa (uHaHcOB mnpeanpustua. CymHOCTb, (GYHKIMHM M 337ayd  (DUHAHCOB
npeanpustusi. CoOCTBEHHbIE W 3aeMHbIC (DMHAHCOBBIE PeCypchl. bamaHC T0OXOII0B M PacXoOB.
HanoroBas mnonutuka. IlpuHimnel HajgorooOnoxeHus. Hamorm ¥ miaTtexu, yCTaHOBIICHHbBIE
3aKOHOJIATENTLCTBOM: BHUJBI, CTaBKH, OOBEKTHI HAJIOTOOOJOXEHHS W CPOKM YIUIaThl Hajora B
Oro/IKeT.

4. O0beM yueOHOI TMCUUTIUHBI:

4.1. OuHas popma:

Bun yuebHoit paboTbl B 3aueTHbIX B akanem. B actponom.
eIMHUIIaxX qacax qacax
O0masi TpPya0eMKOCTh JMCHMILIMHBI 10 3.0 108 81
yueOHOMY IJIAHY
AyAUTOpPHBbIE 3aHATHSL: 1,0 32 24
Jlexumm (JIek) 0,45 16 12
[TpakTnueckue 3anstus (I113) 0,45 16 12
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CamocrositesibHas padora (CP): 1,1 40 30

CamocrosTenbHOe U3y4yeHHE  pa3/esioB 1,1 40 30

JIACITUIIIHHBI

Buj koHTpoIsA: 3a4eT / IK3aMeH 1,0 Ok3ameH (36) | Dx3amen (27)

4.2. 3aounas ¢opma:
Bun yae6HO# paboThI B 3aueTHbIX B akanewm. B actponom.

eUHALIaX yacax yacax

O0masi TpPya0eMKOCTh IMCHUILIMHBI 110 3.0 108 81

y4eOHOMY IIAHY

AyIUTOPHBIE 3aHITHS: 0,22 8 6

Jlexmn (Jlek) 0,11 4 3

[Ipaktuueckue 3austus (I113) 0,11 4 3

CamocrositesibHas padora (CP): 2,53 91 68,25

CaMOoCTOSTEILHOE U3YyYCHHE pa3nenon 2,53 91 68,25

JIACITUIIIHHBI

Buj koHTpoIs: 3a4eT / 3K3aMeH 0,25 IK3aMeH IK3aMeH

©) (6,75)

AHHOTaNus padoyeil NporpaMMbl JMCUMILTAHBI

«JIabopaTopHBIi NPAKTUKYM IO MPOLECCAM M aNNIAPpATaM XUHMHY€CKON TEXHOJIOTUMN»

(51.B.02)

1. Heap McUMNJIMHBI — 3aKpeIJICHUE 3HAHWM, MOMYYEHHBIX MPH U3YYCHHUH JTUCIUTUIMHBI
«[Iporecchl u ammapaTbl XUMHYECKON TEXHOJIOTUN» B 00JIACTH OCHOB THJIPABIMYECKUX,
TEIIOOOMEHHBIX W MacCOOOMEHHBIX MPOLECCOB, YTO HEOOXOAUMO MPH TMOJArOTOBKE
0aKayaBpoB 1O JAHHOMY HANpAaBICHUIO I HAYYHO-HCCIEAOBATEIHCKON M MPOCKTHO-
TEXHOJIOTHYECKOH JESITeTbHOCTH.

2. B pe3yabTaTe H3yYeHHs THCIUIIAHBI 00yUYaOIuiics Mo MporpaMmMe 6akajaBpuaTa
JOJI2KeH:

Obnadams cnepyrommmu oowenpogeccuonanvuvimu (OIIK) u npogeccuonanvnvimu (I1K)

KOMITETEHIIHSIMH

CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIOJIb30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX

JMCIUILINH B ipodeccnonansHoi aesitenbaoctr (OTTK-1);

CIIOCOOHOCTBIO HAJIA)KMBATh, HACTPAMBATh M OCYIIECTBISTH IMPOBEPKY OOOPYHAOBAaHUS H

MPOrPaMMHBIX CPEJICTB B 00JaCTH MPOU3BOICTBEHHO-TeXHOJIorn4ecko aesrensuoctu (I1K-

6);

CIIOCOOHOCTBIO TJIAHUPOBATh U MPOBOAUTH (PU3UUYECKHE M XMMHUYECKHE HKCIEPHUMEHTHI,

MPOBOANTH 00Pa0OTKY MX PEe3yJIbTAaTOB M OIICHUBATH ITOTPEITHOCTH, BBIIBUTATh THITOTE3bI H

yCTaHABIMBATh TPAHUIIBI UX IPUMEHEHUS, IPUMEHSATh METOIbI MATEMATHUYECKOTO aHAIN3a U

MOJICTTUPOBAHUS, TEOPETUUYECKOTO M OIKCIICPUMEHTAILHOTO WCCIEAOBAHUS B 00JIACTH

Hay4HO-Hccea0Barenbekoit nesrensaoctu (ITK-16).

3namo:

3aKOHBI TIEPEHOCA UMITYJIbCA, TETUIOTH M MACCHI,

OCHOBHBIC YpaBHCHHS NPHKJIATHOW THAPABIUKA W 3aKOHOMEPHOCTH TICpEMEIICHHUS

JKUJIKOCTEH;

OCHOBHBIC 3aKOHOMEPHOCTH IPOIIECCOB OCaXJCHUS, (WIBTPOBAHHS W TEUYCHHUS dYepes3

3epHUCTBHIE CIIOH;

(U3HYECKYIO CYNTHOCTh IPOIECCOB TEIUIO- M MaccOoOOMEHa; OCHOBHBIC KHHETHYCCKHE

3aKOHOMEPHOCTH MacComepeHoca sl CUCTEM Ta3(1map)->KUIKOCTh;,

THIIOBBIC MTPOIECCHI XUMUYIECKOW TEXHOJIOTHH, COOTBETCTBYIOIIHUE alTapaThl U METOMBI MX

pacuera.
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Ymemn:
OTIPENIETIATh XapaKTeP JBIKCHUSI )KUIKOCTECH U Ta30B;
MCIIOJIb30BaTh OCHOBHBIE KMHETHMYECKHE 3aKOHOMEPHOCTH TEIUIO- M MacCollepeHoca Mpu
aHaJIM3€ TEIJIOBBIX U MACCOOOMEHHBIX MPOIECCOB;
COCTaBIISITh MAaTePUABHBIE M TEIIOBBIE OATaHCHI Il CUCTEM ra3 (Tap)->KuIKOCTh;
PacCUYMTHIBATh MMAPaMETPhl HACOCHOTO, TEIIO- U MACCOOOMEHHOT'0 000PYI0BaHHS;
COCTaBIISITh TEXHOJIOTUYECKUE CXEMbI U U300pakaTh HA HUX OCHOBHEBIC aIllaparhl;
aQHAJIM3UPOBATh  OKCICPUMEHTAIIBHO TIOJYYCHHBIE M TEOPETHYECKH  pPacCUUTAHHBIC
MoKa3arenu paboThl aNmapaToB.
Brnaoemw.:
METO/I0JIOTHEN pacueTa ruPOMEXaHUYECKUX, TETNIOBBIX U MACCOOOMEHHBIX MPOLIECCOB;
METOHAMH COCTABJIEHUS TEXHOJIOTMYECKHUX CXEM.
3. Kparkoe cofep:kanne TMCHHIIHHBI

Ne Haumenosanue nabopamopmvix pabom
n/n

1 | Onpenenenue pexxMMOB TEUEHMSI )KUJKOCTEH.

2 | U3yuenue npodusst ckopocTel NOoToKa B TpyOOIPOBOJE.

3 | l'ugpaBinyeckoe COMPOTHRIICHHUE B TPYOOIIPOBOAAX (METAJUIMYECKOM H CTEKIITHHOM) U
3JIEMEHTax TPYOOIPOBOIHOM apMaTypBbl.

4 | OnpeneneHue TUAPABINIECKOTO CONPOTHUBIICHHS MTPSIMOTO Y4acTKa TPyOOIpoBoaa.

5 | Ompenenenue ruipaBIndecKoro CONPOTUBIICHHS B 3JIEMEHTaX TPYOOIIPOBOIHON
apMaTypsl (quadparma, IpocceTbHbIN BEHTUIIb).

6 | Onpenenenue ruipOAMHAMUYECKOTO COPOTUBIICHUS CyXOl CUTYATON TapesKu
KOJIOHHOTO aIlfapara.

7 | OnpeneneHue ruipaBIuvyecKOro CONPOTUBIICHUS OPOLIAEMON CUTUATOM TapeaKu
KOJIOHHOTO aIlnapara.

8 | U3MepeHue ruipaBiIyecKoro COpoOTUBIEHUS TPYOHOIO M MEXTPYOHOTO IPOCTPAHCTBA
TEIJI000MEHHOTO arapara.

9 | KanubpoBka pacxooMepa BECOBBIM METOJIOM.

10 | V3y4yeHue XapaKTepPHCTUK EHTPOOESKHBIX HACOCOB.

11 | Onpenenenue ko3 duirienTa Temionepeadn B AByXTPYOHbBIX TEMJI00OMEHHUKAX.

12 | Tennonepenaya B METAIIIMYECKOM U CTEKJISTHHOM KOXYXOTPYOHBIX TEeIJI000MEHHHKAX.

13 | 'HTeHCUBHOCTH TEIUIONEepeIadyr B TUIACTHHYATOM TEIUIOOOMEHHUKE.

14 | U3yuenne mpoliecca HECTAMOHAPHOIO TemjooOMeHa B ammapaTe C MEIIAJIKOH U
TOTPY>KHBIM 3MEEBHKOM.

15 | Onpenenenue k03¢ pULIHEHTOB MaccOOTIauM B Ta30B0Oil (pa3e mpu UCTTAPEHUH KUJKOCTH B
BO3AYIIHBIA TOTOK WJIM TIPH KOHJEHCALMU Tapa Ha IJICHKE JKUIKOCTH B HACAJOYHOMN
KOJIOHHE.

16 | Onpenenenne KOdPPUIMEHTOB MACCOOTIAAYN B KHUIKOH (a3e mpu IecopOIuu THOKCHIA
yriiepoJia U3 BOJbI B JICHOYHOM KOJIOHHE.

17 | 3yyeHne COBMECTHOIO TEIJI0- 1 MacCOOOMEHa B HACaJOYHON KOJIOHHE.

18 | M3yuenne nporecca mpocToil MeperoHku OMHAPHOM CMECH W30TPOIIaHOII-BOIA.

19 | M3yuenue nporiecca NpocToil MeperoHku OMHAPHOM CMECH BOJIa-3TUJICHTJINKOIb.

20 | Mzyuenue mporecca NepruoIuveckoi pekTrudukanuy OWHAPHOW CMECH ATAaHOJI-BOJIA.

21 | Paznenenue pacTBOPOB HU3KOMOJIEKYJISIPHBIX BEIIECTB OOPATHHIM OCMOCOM.

22 | OnpeneneHre CKOPOCTH CBOOOTHOTO OCaXKIEHUS TBEPABIX YaCTHUI] M BCIUIBITHS ITy3BIPEH B
KHUJIKOCTSIX.

23 | V3yuenue nporiecca GUILTPOBAHUS CYCITCH3HH.

24 | T'maponrHaMuKa HETTOIBMYKHOTO M TICEBJIOOKIDKEHHOTO 3€PHUCTOTO CIIOS.

4. O0beM y4eOHOI TUCIUITUHBI:

4.1. Ognas dopma:
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Bunbr yue6HOM paboThI B 3avernnix | B akameMm. | B actpoHoM.
eIMHUIIAX | Yacax gacax
O0masi  TPyAO0eMKOCTb JIMCHHUILIMHBI IO 2.0 72 54
y4eOHOMY ILIAHY
KonraktHas pa6ora (KP): 0,89 32 24
Jlaboparopusie 3ansTus (J1ab) 0,89 32 24
CamocrositesibHas padora (CP): 1,11 40 30
Bua koHTpOJA: 3a4ueT / IK3aMeH - 3auer -
4.2. 3aounas dopma:
Bunast yueOHoI paboThI B 3auetHnix | B akagem. | B actponom.
eIMHUIIAX | Yacax yacax
O0masi Tpya0eMKOCTb IUCHUILIMHBI 1O 2.0 79 54
y4eOHOMY IIAHY
KonTaktHas padora (KP): 0,22 8 6
Jlaboparopusbie 3ansTus (J1ad) 0,22 8 6
CamocrositesbHasi padora (CP): 1,67 60 45
Buja koHTpoJisi: 3a4er / 3k3amMeH 0,11 3auer 3auer
(4) ©)

AHHOTaNus padoyeil NporpaMMbl IMCUMILTAHBI
«Teopusi XuMHKO-TeXHOJOrH4YecKux nmpomeccon» (b1.B.03)

1. Heap AUCHUIUIMHBI — PAa3BUTHE y CTYJICHTOB HABBIKOB KOJMYECTBEHHOH OIICHKHU
TEPMOJIMHAMHYECKUX W KHUHETUYECKHX 3aKOHOMEPHOCTEH OpraHMYeCKUX pPEaKIu,
MIPUMCHEHUE COBPEMEHHBIX XUMUYECKHUX U (DU3UKO-XUMUICCKUX METOJIOB UCCIICIOBAHUS
JUIS yCTAHOBJICHUSI MEXaHU3Ma PEaKITHiA.

2. B pe3yabTaTe H3yYeHHs THCIUIIHHBI 00yUYaloIuiics Mo MporpaMmMe 6axkajaBpuaTa
JOJIZKEH:

Obnadams cnenyrommmu oowenpogeccuonanvuvimu (OIIK) u npogeccuonanvnvimu (1K)

KOMITETEHIIHSIMH

TOTOBHOCTBIO FHICTIONB30BaTh 3HAHWSI O CTPOSHHWHM BEIECTBA, TIPUPONE XUMHYECKOH CBS3H B
Pa3IMYHBIX KJIaccaX XMMHMYECKUX COCAMHEHUI IS TOHMMAaHUsI CBOMCTB MaTepUaioB M MEXaHM3Ma
XHUMHUYECKHX TIPOIIECCOB, POTEKAIOININX B OKpy>karorieM mupe (OITK-3);

TOTOBHOCTBIO MCIIONIH30BaTh 3HAHUE CBOWCTB XUMHUECKHUX 3JIEMEHTOB, COSIMHEHUI 1 MaTepHasioB
Ha MX OCHOBE JIIS1 peIieHus 3a/1a4 rpodeccroHanbHoi AestenbHocTr (TTK-18);

TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHUUECKYIO MH(OPMAIIMIO, OTEYECTBEHHBIN 1 3apyOEKHBIN OMbIT
o Temaruke uccnenoans ([K-20).

3nams:

AJTOPUTM MOJAXO0AA K UCCIEAOBAHUI OPraHMYECKUX PEAKIUN C UCIIOJIb30BAHUEM CIIOKHBIX
COCIUHCHMUIA,

BO3MOXHOCTH HCIIOJIb30BaHUs PE30HAHCHBIX METOJAOB MCCJIEAOBAaHUS OPraHUYECKUX
pEaKIHi U1 UX KOJIMYECTBEHHOW OLCHKHU.

Ymemn:

OTIpEeIeNIATh KHHETUYECKUE MapaMeTphI Mpoliecca,;

COOTHOCHTh MEXaHU3M PEaKIHH C TEPMOJIMHAMHYCCKUMHU M KHHETUYCCKHUMH TTOKA3aTeIISIMH
npoliecca;

UCIIONIb30BaTh  (DU3MKO-XMMHUYECKHE  METOJBI  HCCIICIOBAHUS
TEPMOJMHAMHYECKUX ¥ KHHETHUECKUX MOKa3aTelNel mporecca.
Brnaoemw.

HABBIKAMU OLIEHKH TOCTOBEPHOCTH MOTYYCHHBIX JTaHHBIX;

Ul ONpEeIeNeHUs
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METOAaMU paBpaGOTKI/I (I)I/I?)I/IKO-XI/IMI/I‘-IGCKI/IX OCHOB CHHTC3a HOBBIX XHMHYCCKHUX
COEIMHEHNH C 33JaHHBIMH CBOMCTBAMH U MX BBIICIICHHUS.

3. Kpartkoe coaepxanue THCHHUIJIMHBI:

bonbioe BHMMaHME NPH PAaCCMOTPEHUH MaTepualia yAeNseTcs TEOPUH AIIEKTpo(uiIbHOTrO,
HYKJICOQUIBHOTO M pPaJUKaJbHOIO 3aMEIIEHUs B apoOMaTU4eCcKOM psxy. 31ech XKe
paccMaTpuBaIOTCS KOJIMYECTBEHHAs! OIIEHKA BIMSHUS 3aMECTUTENICH Ha CKOPOCTh Pa3IMYHbIX
peakiuii, BIMSHUE pacTBOpUTENell, coneBoro »H(dexTa Ha CKOPOCTh pEaKkIHuidi B
apOMaTHYECKOM DPALY.

[IpuBoasiTcs cBeAeHUsT O CrOcoOax HMCCIENOBAHUS XUMUYECKUX PEAKIHM, 0O MPUMEHEHUU
(GU3UKO-XUMHYECKUX METOJOB JUISI HWACHTU(UKAIMA ¥  YCTAHOBICHUS CTPYKTYPHI
OpPraHUYECKUX COCIUHEHHWH, B OCHOBHOM apOMaTHYECKOTro psia, A JI0Ka3aTelbCTBa
00pa30BaHUs TPOMEKYTOUHBIX ITPOTYKTOB.

I[aJIBHeﬁH.Iee Pa3BUTHUC HAXOAUT MCTOJHMKA KHHCTHYCCKOTO HCCICOAOBAHHUA XHUMHUYCCKUX

peakuuid, OCHOBBI U OOUIMe NPUHLUIBI OOpabOTKM W aHaidu3a KHUHETUYECKUX
IKCIIEPUMEHTAIBHBIX JTaHHBIX.
4. O0beM y4eOHOI TMCHUIIHHBI:
4.1. Ounas dopma:
Bunel yue6HoI paboTh B 3agerHbIX B akanem. B actponom.
eIMHULIaX Yacax Yacax
OO01asi Tpy10€eMKOCTh M CHUILIHHBI 110 70 252 189
Y4eOHOMY IIaHY
Kounrakrnas pa6ora (KP): 2,6 96 72
Jlexuunu (Jlek) 1,8 64 48
[IpakTuueckue 3anstus (I11P) 0,4 16 12
Jlaboparopusbie 3austus (J1ab) 0,4 16 12
CamocrositesibHas padora (CP): 4,4 156 117
Jlpyrue Bupl CaMOCTOSITENIbHON pabOoThI 4,4 156 117
Bupa xoHTpoJsi: 3a4er / 3k3aMeH _ 3aver ¢ _
OLICHKOM
4.2. 3aounas ¢popmMma:
Bunel yue6HoI paboTh B 3auerHbBIX B akaznem. B actponom.
eIUHUIIaX Yacax Yacax
O01masi Tpy10eMKOCTh THCIHUIIJIMHBI 110 70 252 189
Y4eOHOMY IIAHY
Kounrakrhas pa6ora (KP): 0,7 24 18
Jlexumu (Jlek) 0,5 16 12
[Tpaktnueckue 3ansatus (I13) 0,1 4 3
JlaboparopHsie 3ansTus (J1a0) 0,1 4 3
CamocrositesbHas padora (CP): 6,2 224 168
Jlpyrue Bubpl CaMOCTOSITENbHON paboThI 6,2 224 168
Bupa xonTpoJsi: 3a4er / 3k3aMeH 0,1 3ader ¢ 3ader ¢
oneHKoii (4) oneHkoii (3)

AHHOTanUA padode NPOrpaMMbl IUCHUATLIHHBI

«XuMHS ¥ TEXHOJIOTHS oprannvecknx BemecTs» (b1.B.04)

1. Heap AMCHMIVIMHBI — Pa3BUTHE Y CTYIACHTOB HABBIKOB aHAIN3a 3aKOHOMEPHOCTEH C
LEIbI0 BBISABICHUS 3HAYEHUs IPOAYKTOB OPraHUYECKOrO CHHTE3a Ul IIPOU3BOACTBA
psiia OpraHM4eCKUX BELIECTB, UCIIOJIb3YEMbIX B PA3JIMYHBIX OTPACIISAX IPOMBILIICHHOCTH,

HapOJIHOTO XO35MCTBA U T.1.
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2. B pe3yabTare nzy4yeHusi TUCHHILIAHBI 00YYAIOLIHIICS 10 MPOrpaMMe GaKkajiaBpuara
JOJIZKEH:
Obnaoams cnenyrouumu npogheccuonanvrvimu (1K) koMIereHIMAMMU:

— TOTOBHOCTBIO HCIIONIB30BATh 3HAHNE CBOWCTB XMMHUYECKHX AIEMEHTOB, COCIIMHECHHUIA M MaTepHAJIOB HA
MX OCHOBE ISt PeleHs 3a1a4 nmpodeccronansroii aesrenbHocTd (ITK-18);

— TOTOBHOCTBIO M3yYaTh HAYyYHO-TEXHHYECKYFO MH(OPMAIIMIO, OTCUYSCTBEHHBIA U 3apYOC)KHBIN OITBIT
o Temarwuke uccneaosanus ([TK-20).
3nams.

— OCHOBHBIC METOJIbl CHHTE3a OT/IEIBHBIX MPEICTABUTENICH KIIACCOB OPTaHUYSCKUX BEIIECCTB U
CIOCOOBI BBIJICIICHUS] OCHOBHBIX M MMOOOYHBIX MTPOIAYKTOB;

— OCHOBHBIC THIBI, KOHCTPYKTUBHBIE OCOOCHHOCTH W TMPHUHIMI pPabOTHl PEaKTOPOB H
COITYTCTBYIOIIETO 000PYAOBAHHUSI IS TPOBEICHUSI OPraHHUYECKOTO CHHTE3a;

— TEXHOJIOTMYECKHE TMPOIECChl MPOU3BOJCTBA M METOJBI KOHTPOJS KadecTBa CHIPbS H
IPOJIYKTOB ITPOU3BOJICTBA;

— METOJbl WACHTU(UKANMUA W KOJUYECTBEHHOTO OMPEICICHHUS MPOAYKTOB OPraHUYECKOTO
CHHTE33;

— o0iacT MPUMEHEHHUS MTPOIYKTOB OPTaHMYECKOTO CHHTE3a.

Ymemns:

— paspaboTaTh CXeMy CHHTE3a I[EJICBOTO MIPOIYKTa;

— 00OCHOBBIBaTh MapaMETPbl TEXHOJOTHYECKOrO IpoIecca MPOM3BOJCTBA OPraHUYCCKHX
BEIICCTB C IS0 TIOTYyYSHUS KOHSUHOTO MPOJIYKTA C 3aIaHHBIMH CBOHCTBAMU;

— 000CHOBBIBaTh BEIOOp Hanbosee 3(HPEKTUBHBIX TEXHOJIOTHUH OPraHUYECKUX BEIICCTB.
Braoemy:

— OCHOBHBIMHU IPUHIMITAMHU CTPATETHH OPraHUYECKOTO CUHTE3a,;

— TOHATHSAMH OO0 OCHOBHBIX HAyYHO-TEXHHUYECKUX MPOOJIEMax W IEPCIEKTUBAX PA3BUTHS
MIPOM3BOJICTBA OPTAaHHMYECKUX BEIICCTB,;

— HAy4YHBIMH OCHOBAMH CIIOCOOOB TepepabOTKU MPHUPOIHOTO CHIPhS MPU PEIICHUU THUITOBBIX
npoeCCHOHATBHBIX 33j1au, a TAK)KEe HAXOJUTh CIIOCOOBI PEIICHHH 3a1ad, BBIXOAIIUX 32
peJIeTbl KOMIIETCHTHOCTH KOHKPETHOTO HAIIPaBJICHHUS.

3. Kparkoe coaep:xkaHue TUCHUIIMHBI:

JuctmiuimHa «XUMHST ¥ TEXHOJIOTHSI OPraHUYECKUX BEUIECTB» JaeT CTYACHTaM OCHOBHBIE
MPEJICTABICHUST O METOJaX CHHTE3a OPTaHWYECKHX COCAMHCHHHA, O TEXHOJOTUU TOTy4eHUS
apOMaTHYECKHUX U FeTepOaAPOMATUIECKUX COSAMHEHU, 0 XUMU3ME MPOIIECCOB, TPOUCXOISAIINUX TIPU
sTOM. Marepuan Kiraccu(UIMPOBaH MO0 BAXKHEUIIINM TEXHOJOTHICCKIM IPOIIeCcCcaM, UCTIONh3YEMBIX
B OpraHMYeCKOM CHHTe3e: CylIb(UpOBaHHE, HUTPOBAHHE, TAIOTEHUPOBAaHUE U T.I. J{Is Kaxaoro
mporecca JIaloTCs  HAaydHbIe HM  TEXHOJOTHYECKHE OCHOBBI, pPAacCMaTPUBAIOTCS BOMPOCHI
NPaKTUYECKOTO TPOBEICHHUS pPEaKIUid B MPOMBIIUICHHBIX ammaparax, JTarTcs CBEICHUS O
TEXHOJIOTUH BOXKHEUIITHX TTPOIYKTOB.

B xoHIIe M3N0XKEeHUs MaTepHualia Mo JaHHOUW JUCIMILTUHE MPUBOJISATCS CBEIEHUS 00 OYMCTKE
CTOYHBIX BOJl M OTXOJSIIUX T'a30B B MPOU3BOJICTBAX aPOMATHYCCKUX BEIIECTB (IIPOMEKYTOUHBIX
MPOJYKTOB) M METO/IaX UX OUHCTKHU.

4. O0beM yueOHOM AUCHHUILIMHBI:

4.1. Ouynas dopma:

. B 3agyeTHbIX B akaznem. B actponom.
Butbt yueOHO#M paboTeI e TUHHIIAX yacax yacax

O0masi Tpya0eMKOCTh JUCHUILUIMHBI IO

L TPYA A 4,0 144 108
y4eOHOMY IIaHy
Konrakrhas pa6ora (KP): 1,8 64 48
Jlexumu (Jlek) 1,3 48 36
[IpakTuueckue 3ansatus (I113) 0,5 16 12
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CamocrositesbHas padora (CP): 1,2 44 33
CaMocTosiTeNlbHOE  M3Y4YEHHE  pa3/eiioB 1,2 44 33
JTUCITUTUTAHBI
Buja xouTpoJisi: 3a4eT / 3k3aMeH 1,0 IK3aMeH IK3aMeH
(36) (27)
4.2. 3aounas dpopmMma:
B B akanem. B actponom.
Bunbl yueOHOM paboThI 3a4ETHBIX Yacax Yacax
SIMHUIIAX
O0masi TPyA0eMKOCTh AUCHUILIMHBI 110 40 144 108
y4eOHOMY IIaHy
Kounrakrhas pa6ora (KP): 0,44 16 12
Jlexuunu (Jlek) 0,33 12 9
[Ipaktuueckue 3ansatus (I113) 0,13 4 3
CamocrositesbHas padora (CP): 3,31 119 89,25
CamocrosiTebHOe H3y4yeHue paznenon 3,31 119 89,25
JTUCIUTUTAHBI
Bua koHTpos: 3aueT / IK3aMeH 0,25 9K3aMeH 9K3aMeH
(9) (6,75)

AHHOTauus padoyeii NporpaMMbl JTUCHUNIHHBI

«OCHOBBI NIPOEKTUPOBAHMS U 000PYI0BaHME NPEeANPUATHIA OPraHUYECKOr0 CHHTE3a)
(b1.B.05)
1. Heab AWCUMIUVIUHBI —
TEXHOJIOTUYECKUX IpOIIECCOB (XTII), COOTBETCTBYIOLIMX
TEXHOJIOTUIECKUX CXEM JJIS TIPOU3BO/ICTBA OPTaHUIECKUX BEIIECTB.

dbopMUpOBaHHE 3HAHUM METOAOB pa3pabOTKU XHUMHUKO-
arrapaTrypHo-

2. B pe3yabTare n3yyeHusi AMCHUILINHBI 00y4aOIIMiics M0 NporpaMMe 6aKajlaBpuaTa

JOJIZKEH:
Obnaoams crnenyromumu npogeccuonanvuvimu (I1K) kommnereHIusIMu:

— TOTOBHOCTBIO HCIOJIB30BATh 3HAHUE CBOMCTB XUMITIECKIX OJICMCHTOB, COCITMHCHNI 1 MaTcpruajioB Ha

UX OCHOBE JIJIsl peIlieHusI 3a1a4 TpodeccronabHoi aesirenbHocTH (1TK-18);

— TOTOBHOCTBHIO M3y4aTh HAYYHO-TEXHHUUECKYIO MH(OPMAIIIO, OTCUECTBEHHBIN M 3apyOEKHBINA OMBIT

o Temaruke uccnenoans (ITK-20).
3nams:

— OCHOBHBIEC TEHICHIIMH Pa3BUTHUSI XUMHUUYECKOIN TE€XHOJIOTUH;

— TIOCTICIOBATEIBHOCTL  BBITIOJIHEHUST TPOCKTHBIX PACUETOB,
MaTepuaIbHBIX U TEIJIOBBIX PACUETOB TUIIOBBIX MPOIIECCOB OPTraHMYECKOr0 CHHTE3a;

— OCHOBHBIC BApUAHTHI alMapaTypPHO-TEXHOJIOTHIECKOT0 0(hOPMIICHHS THITOBBIX TIPOIECCOB.
Ymemn:

OCOOEHHOCTH BBITOJIHEHUS

— pefuarb 3aaa4yu aHalln3a U CHMHTC3a XMMHUKO-TEXHOJIOTHMYECKUX CHUCTEM JJIA IIPOU3BOJACTBA

TOHKOT'O OPTaHUYECKOTO CHHTE3a,
— BBITIOJIHATHh MaTepHalIbHbIE, TEXHOJIOTHYECKHE, TEIUIOBBIE PACUYEThI ITPHU MIPOSKTHPOBAHUH.
Braoemy.:

— HaBbIKaMH pPa3pabOTKH U TpaHUuecKoro H300paKeHUs almnapaTypHO-TEXHOJIOIHYECKUX

CXEM, TUTIOBOT'O XMMHUYECKOTO O0OPYIOBAHUS U €T0 OTACTHHBIX Y3IIOB.
3. Kparkoe coaep:kanue 1MCHHNIHHBI
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[Ipy u3y4eHUM NUCHUIUTMHBI 0c000€ BHUMAHHE YAETSETCS BOMPOCAM BIUSHUS YCIOBHMA
MIPOBEJICHUS MPOIECCOB HAa BBIOOP KOHKPETHOTO TEXHOJOTHYECKOTO0 O0OpYIOBaHMS, MOJArOTOBKE
JIOCTOBEPHBIX ~ HMCXOJHBIX JIAHHBIX IS BBIMOJTHEHHSI IPOCKTOB, HAaBBIKAM  pa3padOTKH
TEXHOJOTMYECKUX CXEM MO0 WX OMNHMCAHUAM B TEXHOJIOTMYECKUX PpErjlaMeHTaX M COOCTBEHHBIM
JAHHBIM, TTOTYYCHHBIM B JTJAOOPATOPHH MPH BHIOJHEHUH KBATH(DHUKAITMOHHOW pabOThl, MpaBHIaM
M300paXeHHsl  almapaTypHO-TEXHOJIOTMYECKHX CXEeM C  Yy4eTOM  B3auMOPACIOJIOKEHUS
000py/I0BaHUs U €r0 TEXHOJOTMYECKOT0 Ha3HAYEHUSI.

4. O0beM y4eOHOI TNCHUNIHHBI:

4.1. Oynas dopma:

. B 3auernHbIX B akanem. B actponom.
Buzet yuebrofi pabots! eIMHULIAX yacax Jacax
OO0masi TPy10eMKOCTH AMCUMILJIMHBI 110 5.0 180 135
y4yeOHOMY IIaAHY
KonraktHas padora (KP): 2,68 96 72
Jlexumu (JIek) 1,34 48 36
[MpakTrueckue 3anstus (I13) 1,34 48 36
CamocrositeabHas padora (CP): 2,32 84 63
KypcoBoii nmpoext 1,0 36 27
CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 1,32 48 36
JUCITUTLIAHBI
Buja konTpoJsi: 3a4er / 3k3aMeH _ 3auer ¢ _
OLIEHKOIA,
KYPCOBOIi
MPOEKT
4.2. 3aounas dpopma:
. B 3auernpix | B akagem. yacax B actponom.
Bunst yueOHOI paboThI e IMHMIEX qacax
O0masi TPya0eMKOCTh JAUCHUILIMHBI 5.0 180 135
1o y4e0HOMY ILIAHY
Kounrakthas pa6ora (KP): 0,6 24 18
Jlextuu (JIek) 0,3 12 9
[Tpaktryeckue 3anstus (I13) 0,3 12 9
CamocrositesbHas padora (CP): 4,1 148 111
KypcoBoii nmpoekt 0,2 9 6,75
CamocTosTenbHOE U3YIEeHUE Pa3JIesioB 41 139 104,25
JUCIUTLTAHBI
Bup xoutpoJisi: 3a4er / 3k3amMeH 0,3 3auer ¢ oueHKoi, 3auer c oueHKoi,
KYPCOBOii IpOeKT KYPCOBOiil IpOeKT
(8 (6)

AHHOTaus padoyeil NpOrpaMMbl IMCUUILINHBI

«MarepuaJioBeJieHHe 1Jisi TOHKOT0 opranuveckoro cuare3a» (51.B.06)

1. Ilesu TUCHUNJIMHBI:

- NMPUOOpETEeHNE CTY/IEHTaMU 3HAaHUM, HEOOXOAMMBIX ISl CAMOCTOSATEIHHOTO PEIIECHUs
BOMPOCOB, CBSI3aHHBIX C BBIOOPOM  MaTEpUAIIOB  OOOPYIOBAaHUS MPEANPUATHH  TOHKOTO
OpPraHu4eCcKOro CHHTE3a;

- monydyeHue uH(popManMK O (PU3MUECKON CYIIHOCTH SIBJICHUH, MPOUCXOASALIMX B
MaTepI/IaHaX, I/ICHOJ'H)?)yeMI)IX, B 4aCTHOCTH, B TEXHOJIOTHUAX TOHKOI'O OpFaHI/I"IeCKOFO CHHTE3Aa,
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- YCTAaHOBJICHHE 3aBUCUMOCTHU MEX]y COCTaBOM, CTPOCHHUEM U CBOMCTBAMHU MaTrepualioB,
HCITOJIB3yEeMBIX, B YaCTHOCTH, B TEXHOJOTHUSX TOHKOTO OPraHUYECKOTO CHHTE3a;

- M3YYCHHE TEOPUU W TMPAKTUKH PA3IUYHBIX CIHOCOOOB YIPOYHEHHUS MAaTepUANIOB,
00€eCTeunBaOIIMX BBHICOKYI0 HAJACKHOCTh M JIOJTOBEYHOCTh JCTAJICH MAallluH, WHCTPYMEHTa W
JIPYTUX W3EIINM;

- O3HAKOMJICHHME C OCHOBHBIMHM TpPYIINAaMH METAJUIMYECKUX M HEMETAJUTMYECKUX
MaTepHaJioB, UCIOJIb3YEMbIX, B YaCTHOCTH, B TEXHOJIOTHSAX TOHKOTO OPTraHWYECKOTO CHHTE3a HX
CBOMCTBaMH U 00JACTSIMHU PUMEHEHHUSI.

2. B pe3yabTare n3yyeHusi AMCHUIINHBI 00y4YalOLIHUIics M0 NporpamMMe 6akajaBpuaTa
JOJI2KeH:

Obaaoams crienyrwomumu npogeccuonarvuvimu (I1K) kommereHIUsIMU:

— CHOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHHYECKHE pEIIeHHus NpuU pa3paboTke
TEXHOJOTMYECKHUX IPOLIECCOB, BHIOMPATh TEXHUUYECKUE CPEACTBA U TEXHOJIOTUU C YUETOM
9KOJIOTHYECKHX MocieAcTBUi ux npumenenus (I1K-4);

— CHOCOOHOCTBIO IPOBOJAWUTH AHAJIN3 ChIpbs, MAaT€pUAJIOB M TOTOBOM IPOIYKIHH,
OCYIIECTBIIATH OIIEHKY pe3ynbTaroB aHamu3a (ITK-10);

— TOTOBHOCTHIO TPOBOJIUTH CTAaHAAPTHBIE M CEPTU(HUKALMOHHBIC HCIBITAHHUS MAaTEPHUANIOB,
U3JeIuil 1 TexHoJaoruueckux npoieccos (ITK-17);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XMMHYECKHUX 3JIEMEHTOB, COCAUHEHUH H
MaTepUalioB Ha UX OCHOBE JIJIsI peleHus 3a1a4 npodeccuonansuoi aesteaproct (ITK-18).
3nams:

— Kjiaccuukanmi, CTpyKTypy, COCTaB U CBOWCTBA MaTEpUANIOB, MCIOJIb3YEMbIX, B YACTHOCTH,
B TCXHOJIOTUAX TOHKOI'O OPraHu4€CKOro CHUHTE3A,

— MAapKHUpPOBKY MAaTEpHaliOB, HCIOJIb3yeMbIX, B YaCTHOCTH, B TEXHOJOTUSX TOHKOTO
OPraHW4ecKOro CHHTE3a [0 POCCUNCKUM CTaHAApTaM;

— OCHOBHBIE KOHCTPYKIMOHHBbIE U (YHKIHOHAIbHBIE MaTepuajbl, MPUMEHSEMbIE B
000pYIOBaHUM MPEANPUATHN TOHKOTO OPTaHUIECKOTO CHHTE3A.

Ymemn:

— PpauMOHAIBHO MO0A00paTh KOHCTPYKIIMOHHBIM Marepual Al XMMHUKO-TEXHOJIOIMYECKOTO
nporecca (peakTopa, ammapara, MallMHbI) ¢ Y4eTOM METOJIOB 3alIUThl OT BO3MOXKHOTO
BO3JICUCTBUS TEXHOJOTUYECKON CPEJIBI.

Braoemy:

— MCEToaaMHu OIPCACICHUA CBOICTB MaTCprajloB, UCIOJIB3yEMBIX, B HACTHOCTH, B TEXHOJIOTUAX
TOHKOT'O OPTaHUYECKOr0 CHHTE3a,;

— JaHHBIMM JUIsl TPUHSATHS KOHKPETHBIX TEXHUYECKMX pELIeHUul T1pu pa3paboTke
TEXHOJIOTUYECKHUX MPOLIECCOB TOHKOIO OPraHMYECKOrO0 CHUHTE3a C TOYKU 3PEHHUS TEXHUKO-
SKOHOMMYECKOH 3(PPEKTUBHOCTH IKOJIOTUUECKON O€30IaCHOCTH.

3. Kpartkoe coaepixaHne IUCHMIIIMHBI

MarepuanoBefieHue Kak Hayka: II€JIM, 3aJa4d W 3HAYeHUE JUCIUIUIMHBL. 3HauYeHUe
MarepuasoB B pa3BUTUH XUMHUKO-TEXHOJIOTHYECKHUX MPOLIECCOB U 00ECIIEUeHNN UX 0€30MacCHOCTH.

OU3NKO-XUMHUECKHE OCHOBBI MaTepHaIOBEACHUS
OCHOBHBIE TOHATHS O CTPOEHUH, CTPYKType M CBOMCTBAaxX MaTepuanoB. MeToapl H3ydeHUs
CTPYKTYpPBI U CBOMCTB MaTe€pHaoB.

OcHOBBI TeOopuM CIUIABOB. JlMarpamMMmbl COCTOSIHUSL CIUIAaBOB. T€pMHUHBI U OIpPEIEIICHUS.
JnarpaMMsbl — «COCTaB-CBOMCTBO». Pa30BBIN COCTaB CIUIABOB. 3aBUCHMOCTh MEXK/JY CBOWCTBAMH
CIUIaBOB M TUIOM auarpaMMsbl coctosHus. [Tpasuio H.C. Kypnaxkosa.

Merannnueckne MaTepHaIbl.

Xenezo u craBel Ha €ro OCHOBE. JlMarpaMMbl COCTOSIHUS JKEJIE30-LEMEHTUT. KOMIIOHEHTHI,
($a3bl ¥ CTPYKTYPHBIC COCTABIISIONINE CTAJICH U OCJIBIX YYTYHOB.

VYrieponucTele M JIETUPOBAHHBIE CTalld, MapKUpoBKa. UyryHel cepwle, Oenble, KOBKHE,
BBICOKOIIPOYHBIE, X CBOICTBA, 001aCTh MPUMEHEHHUS, MAPKUPOBKA.
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Tepmuueckas oOpaborka. Teopus W mNpakTHKa TEPMUUYECKOM U XHUMHUKO-TEPMHUECKON
00pabOTKH METAJIOB U CIIJIABOB.

L{BeTHBIC METaJUIBI U CIUIABBI HA KX OCHOBE, CBOMCTBA, 001acTi npuMeHeHus. [lopomkoBsie
MeTaJUIMYeCKUe MaTepHralibl. Marepualbl ¢ 0COOBIMH IEKTPUUECKUMU CBOMCTBAMHU.

OcHoBbI KOppo3un MeTajuIoB. [IpUHIMIIBI ¥ METO/IBI 3AIUTHI OT KOPPO3UH.

Koppo3ust METauI0B B yCIOBUAX TEXHOJIOTHYECKUX CPEl XUMUYECKUX ITPOU3BOACTB.

[IpyHIMIIBL ¥ METOABI 3aIUTBI OT KOppo3uu. KOppO3MOHHOCTOMKHME METAINIMYECKUE U
HEMETAJNIMYECKUE Marepuanbl. MeTonpl 3allMThl MallMH W allaparoB NPEANPUATHNA TOHKOTO
OpPraHUYeCKOro CUHTE3a OT KOPPO3HH.

Marepuansl Ha OCHOBE BBICOKOMOJCKYIAPHBIX coenuHeHud. CTpoeHne U CBOMCTBa
noauMepoB. TepMopeakTUBHBIE U TEPMOIUIACTUYHBIE IToJUMepbl. CTpOeHUe U CBOMCTBA IJ1aCTMACC.
OcHOBHBIE DPA3HOBUJHOCTH NPOMBINUICHHBIX IOJMMEPOB M ILIACTMAacc. ['a30HanOIHEHHbIE
IIJIACTMACCBI.

Oco6eHHOCTH CTPOEHHs], CBOICTBA PE3MHOBBIX MaTepUasloB. Pe3uHbl 00LIero Ha3HaueHUs,
CIEIMaJIbHBIE PE3UHBI U 00aCTH UX IPUMEHEHMSL.

Jlakokpacounsie marepuainbl (JIKM). OcHoabie Bunbl JIKM. Kpacku, naku, TpyHTOBKa,
LIMAaTJIEBKA.

Cunukarusle Matepuaisl. ['pagut. Acoect. CBolicTBa U 00JI1aCTH TPUMEHEHHSL.

OOmias xapakTepuCTHKa KOMIIO3ULIMOHHBIX MarepuanoB. JlucnepcHo-ynpouyennsie KM,
cinouctele KM, BomokHucteie KM. KoMIosunuoHHbIE Marepuanbl Ha METAUIMYECKOM U
HemeTaimnueckol ocHoBe. CAIl (cnedeHHblEe aNIOMUHUEBBIE IOPOIIKH). ApPMHpPOBaHHbIE
IIOJIMMEPHBIE MAaTEPUAJIBI.

DKOHOMHYECKHA 000CHOBAHHBIN BHIOOpP MaTepUaJIOB.

Bb100p KOHCTPYKIIMOHHBIX MarepuajoB Uis 000pylOBaHUS MPEANPUATHA TOHKOIO OPraHMYECKOro
CUHTE3a. DKOJIOTHYECKUE U IKOHOMHUYECKHE aCIIEKThl MaTepHaIOBEICHUS U 3allUThl MATEPUAIOB OT
KOPPO3HH.

4. O0beM yueOHOI TMCUUIIIUHBI:

4.1. Ouynas ¢popma:

B 3auerHbIx B akanem. B actponoM.
Buibr yaeOHO# paboThI eIMHATIAX qacax gacax
OO0masi Tpy10eMKOCTh JUCHUIINHBI 10 3,0 108 81
yY4eOHOMY ILIaHy
KonTakTtHas padora (KP): 1,3 48 36
Jlextmu (JIex) 0,9 32 24
[TpakTnueckue 3ausatus (113) 0,4 16 12
CamocrostenbHas padora (CP): 1,7 60 45
Pedepar 0,6 20 15
CamocTosiTeNbHOE H3Y4YEeHHUE Pa3/IeioB 11 40 30
JUCHUIINHBI
Buj KoHTpOJIsi: 3a4eT / IK3aMeH - 3ader -
4.2. 3aounas dopma:
B 3auetHbIx B akanem. B actponom.
Bunpsl yueOHOM paboThl €MHALIAX Jacax Jacax
O0wmas Tpya0eMKOCTh AUCIHUILIHHBI 110 3.0 108 81
yueOHOMY ILUIaHY
KonrakTHas padora (KP): 0,33 12 9
Jlexruu (Jlek) 0,22 8 6
[Ipaktuueckue 3anarus (113) 0,11 4 3
CamocrositesibHasi pa6ota (CP): 2,56 92 69
Pedepar 0,56 20 15
CaMOCTOATENIBHOE N3YUYEHUE Pa3JIeNoB 2,0 72 54
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JIMCIMILTAHBI
Buj koHTpoJIsi: 3a4uet / IK3aMeH 0,11 3auer (4) 3aver (3)

AHHOTaNus padoyeil NporpaMMbl TMCUUILIAHBI

«MoaenupoBaHre XUMUKO-TEXHOJIOTMYECKHUX MPOLECCOB B TEXHOJIOTMH TOHKOI0

opranuyeckoro cuare3a» (51.B.07)

1. Heab IMCHUIUIMHBI — MOJyYeHHE OOYYarOIMMCS 3HAHUKH B 00JACTH KOMITBIOTEPHOTO
MOJICTTUPOBAHUS XMMHUKO-TEXHOJOTUYECKUX IPOLIECCOB C MPUMEHEHHEM COBPEMEHHBIX
CHUCTEM KOMIbIOTepHON Marematuku, B dvactHoctu MATLAB u VBA, a Takxke
npuOOpeTeHue UM TMPAKTUYECKUX HABBIKOB pPa3pabOTKU JaHHBIX KOMIIBIOTEPHBIX
MOJECJIE C OJHOBPEMEHHBIM pELICHHEM 33]ad CTPYKTYpPHOHM M IapaMeTpUUYECKOU
UIEHTU(UKAITIH.

2. B pe3yiabraTe n3yueHHus THCIUIIUHBI 00yUYaOUIMiics Mo mporpamMme fakajaBpuara
JOJIKeH:

Obnaoams cnepyroummu oowenpogpeccuonanvuvimu (OIIK) u npogeccuonanvrvimu
(IIK) xoMmnereHIUAMU:

— BJIaJICHUEM OCHOBHBIMH METOJaMH, CIOCO0aMU M CpPEACTBAMH MOJTy4YeHUs, XpaHEHUS,
nepepaboTku WHGOpPMANMK, HAaBBIKAMH PpabOTHl KOMIIBIOTEPOM Kak CpEICTBOM
yrpasienus unpopmarueii (OITK-5);

— TOTOBHOCTHIO TPUMEHATH AHAJIUTHYECKHE H  YHCICHHBIE METOJbl  PEUICHHS
MOCTABIICHHBIX 3a/1a4, HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH,
MPOBOAUTH 00PabOTKY WMH(OpPMAIMKM U HCIOJIB30BAHUEM MPHUKIATHBIX MPOTPAMMHBIX
cpenctB  chepel  mpodecCHOHANBHOM  AESITETBbHOCTH,  HCIIONB30BaTh  CETEBBIC
KOMITBIOTEPHBIE TEXHOJIOTUHU M 0a3bl JAHHBIX B CBOCH MPO(eCCHOHATFHON AEATEIbHOCTH,
MaKeThl MPUKIAIHBIX MPOrpaMM sl  pacuyéra TEXHOJIOTUYECKUX MapaMeTpoB
obopynosanus (I1K-2);

— CHOCOOHOCTBIO HaJaKUBaTh, HACTPAMBATh M OCYIIECTBISATH MPOBEPKY OOOPYIOBAHHS U
nporpammiubix cpeacts (ITK-6).
3namo:

— METOAbl TOCTPOEHUS HMIUPHUUYECKUX (BEPOSTHOCTHO-CTATUCTUYECKUX) U  (U3UKO-
XUMHUYECKHX (TEOPETUYECKHX) MOJIeNIel XUMUKO-TEXHOJIOTHYECKUX MTPOLIECCOB,;

— METOJbI MICHTH(PHUKAINN MAaTEMATUYECKUX OIMMCAHUI TEXHOJOTHYECKUX IPOIECCOB HA
OCHOBE JKCIIEPUMEHTAIBHBIX JaHHBIX; METOJbl ONTUMHU3AIUN XUMHKO-TEXHOJIOTHIECKHIX
MIPOIIECCOB C MPUMEHEHHEM SMITUPUUYECKHUX H/HITH (PU3UKO-XMMUYECKUX MOJICICH.
Ymemn:

— TPUMEHATHh HW3BECTHBIE METOABl BHIYHUCIUTEIHLHONM MAaTeMaTUKH W MaTeMaTHYECKON
CTaTUCTUKH  JJI1  pelIeHHs  KOHKPETHBIX  3aJad  pacdera, MOJICIUPOBAHUSA,
UICHTH(UKAIUN W ONTUMHU3ANNN TP HCCIICAOBAHUH, MPOCKTHPOBAHUH U YIPABICHUU
mpoleccaMi XMMHUYECKON TEXHOJOTHH, a Takke YyMeThb UCIOJIb30BaTh B CBOEH
MPAKTUYECKON JIEATENBPHOCTH ISl JIOCTH)KEHUS OTHX IIeJiel WM3BECTHBIE IaKeThI
MPHUKJIAIHBIX TIPOTPaAMM.

Braoemy:

— MeToJaMH MaTeMaTHYeCKON CTaTHCTUKH i OOpaOOTKH pe3ylbTaTOB AaKTHBHBIX U
MACCUBHBIX JKCIIEPUMEHTOB, a TaKXe METOJaMH BBIYMCIUTEIBHOW MaTEMaTHKH IS
pazpaboTKM ¥ pealu3allid Ha KOMIIBIOTEpax ajrOpUTMOB  MOJECIUPOBAHMS,
UACHTU(DUKAINHA U ONTHMU3AINN XUMHUKO-TEXHOJIOTHYECKUX MTPOIECCOB;

3. Kparkoe coaep:xanue 1MCUUIIMHBI:

3.1. OcnosHble NpuHYUNbLl KOMHBLIOMEPHO20 MOOEIUPOBAHUS XUMUKO-MEXHON0SUYECKUX
npoyeccog (XTII). MareMaTHueCKUEe OHMIHMPUYECKUE, MaTeMaTH4YecKue (QU3MKO-XUMUYECKHE
MOJIEIM W  KOMIIBIOTEPHOE  MOJENUpOoBaHUE. JleTepMUHHUPOBAHHBIE U  BEPOSITHOCTHBIE
MaTeMaTHueckue Mojaeiu. [IpuMeHeHne MeToM0JIOTHH CHCTEMHOTO aHalu3a Ui pelIeHus 3aaady
MonenupoBaHus. [IpuMeHeHWe  TpPHHIUIA  «UEPHOTO  SIIUKa» TMPH  MaTeMaTHYeCKOM
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MOJICIMPOBAaHUH. ABTOMAaTU3UPOBAHHBIE CHUCTEMbl NpUKIaAHOW HH(popMaTuku. Mepapxuueckas
CTPYKTypa XHMHUYECKHX HPOU3BOACTB M MX MaTreMaTudyeckux wmogneneu. Ilpumenenue
KOMIIBIOTEPHBIX MOJIEIEN XMMHUUECKUX ITPOLIECCOB AJIs aHAJIU3a, ONTUMHU3ALUU U CUHTE3a XUMHUKO-
TE€XHOJIOTMYECKUX CUCTEM. OCHOBHBIE IPUEMBI MATEMATUYECKOT0 MOJECIMPOBAHUS: SMIINPUIECKUH,
CTPYKTYpHBIH  ((pu3uKo-XxuMudeckuil) ¥ KOMOMHHpPOBaHHBIM (Teopernyeckwii). IlocTpoenue
CTaTMYECKUX M JMHAMUYECKMX Mojenel. Pemenue npsameix 3azad. IIpoexTHBIM ¥ MOBEpOYHBIN
(o1leHOUHBI) pacyeT mporeccoB. Pemenne oOpaTHbIX 3anad. [lapamerpudeckas U CTPYKTypHas
UACHTU(QUKALMS MaTeMaTHYeCKHMX MoOJeNeld. YCTaHOBJIEHHE aJeKBAaTHOCTH MaTeMaTHYECKUX
Mozenei. CtpaTerus NpoBEAECHUsI PACUETHBIX MCCIEA0BAaHUN M KOMIIBIOTEPHOTO MOJEIMPOBAHUS
pEaAIbHBIX ITPOLIECCOB.
3.2. I[locmpoenue smnupudeckux mooene.

e (opMyIMpOBKa 3aJayd alIPOKCUMALMM JAHHBIX JUISI ONMCAHUS SKCIEPUMEHTAIbHBIX
3aBUCUMOCTEH M IIOJIY4YEHUs OHMIIMPUYECKUX MOJENEW IpoleccoB. Buubl Kpurepues
annpoxkcuManuu. Kpurepuii Meroma HauMMEHBIIMX KBaapaToB. PemeHne 3amauun
AIIIPOKCUMALIMK Ul HEJIIMHEWHBIX W JIMHEHHBIX II0 IapaMmerpaM Mmojened. MarpudHas
(dopMynupoBKa 3aJayM anmnpoOKCUMAalUK. AHAIUTUYECKUNH U aNrOPUTMHUYECKMH IOAXO.bI
JUISL pelIeHMs] 3a7jauyd anmpoKCUMalMM Uil JIMHEWHBIX W JIMHEapU30BaHHBIX Mojeei
METOJIOM HaMEHBIINX KBaJIpaToOB;

® 3aKOH HOPMAJIBHOI'O paclpeaesieHus JUlsl BEKTOPHBIX CIy4alHbIX BEJIMYUHBI U OIPEEICHNE
UX YHUCIIOBBIX XapakTepUCTUK. MaTremaTtnyeckoe 0XKMJaHUE U AMCIEPCHS JUIsl BEKTOPHBIX
CIIy4alHBIX BEJIWYUH. /[MCIIEpPCHOHHBIA M KOPPEIALMOHHBIN aHanu3. IlonsaTus aucnepcun
BOCIIPOM3BOJAMMOCTH M aJE€KBAaTHOCTH, a TaKXe OCTaTOYHOM aucnepcuu. OmnpeneneHue
BBIOOPOYHBIX ~ KOO(PPHUIMEHTOB  KOPPEISMH M KOIPPHUIMEHTA  MHOXKECTBEHHOM
Koppensiun. CTaTUCTHYECKUH TOIXOA K ONpPEACTCHHIO OIMMMOOK M IOTPEIIHOCTEH B
HKCIIEPUMEHTAJIbHBIX TOUKAX U3MEPEHU],

® PErpecCHOHHBIM U KOPPEJSIMOHHBIM aHalu3 I NOCTPOCHUS SMIIMPUYECKUX MOJAEIEH Ha
OCHOBE JIaHHBIX TACCUBHOTO 3KcriepuMeHTa. [loHsATHs (QyHKOMHM OTKIMKAa W (DaKTOPOB.
OcHOBHbBIE JIOMYUIEHUS] PErPECCUOHHOTO U KOpPPENALHMOHHOro aHanusa. Kpurepuun
MPOBEPKU OJHOPOAHOCTH nucriepcuil. BplOOp BUAa ypaBHEHHH perpeccuu, a TaKxke
omnpezeneHue Kodp(UIMEHTOB PErpPecCUU U UX 3HAYMMOCTH C HCIIOJIb30BAHUEM KPUTEPHUSI
Creronenra. Ilpouenypa UCKIIOYEHHMS HE3HAUMMBIX  KOI(PQUIMEHTOB  PErpeccu.
Omnpenenenne aeKBaTHOCTH PETPECCHOHHBIX MOJIENIEN ¢ MOMOIIbI0 kputepus duiepa;

® OCHOBHBIC TOJIOKEHUS TEOpUH IUIAaHMPOBaHUs 3KcrepuMeHToB (I): moiHbIl (akTopHBIH
skcniepumeHT (I1DPD) u obpaboTka ero pesynbTaToB. ONTHMajIbHBIE CBOWCTBA MaTpPUIIBI
IUTAHUPOBAHMS U CBOMCTBO OpTOroHaibHOCTH. Onpenenenue ko3hduineHToB Moaene, ux
3HAUMMOCTH U MPOBEPKa aIeKBaTHOCTU ypaBHEHUs perpeccuu. CBONCTBO poTaTadenbHOCTH
MOJIHOTO (PAaKTOPHOTO IKCIIEPUMEHTA;

® OCHOBHBIE IIOJIOKEHUS TEOpUM IUIaHMpoBaHMs d3kcnepuMeHToB (II): opToroHanbHbIN
HEeHTpalbHbI  KoMno3uunoHHbIM maH (OLIKII) skcnepuMeHTOB M 00paboTKa €ro
pe3yibraroB. OGecriedyeHre OpPTOTOHAIBHOCTH MATPUIbl IUIAHUPOBAHUS M OIpelesieHHe
BEJIMYMHBI 3Be3/HOro mieda. OmnpeneneHue Ko3()(UIMEHTOB MOJENH, WX 3HAYUMOCTU U
OILICHKAa aJeKBaTHOCTU YPAaBHEHHMs perpeccuu. PacueTHOEe BBIUMCIEHHME KOOpPAMHAT TOYKU
onTuMyMa (IKCTpeMyMa);

e ONTUMHU3ALMUSA DKCIEPUMEHTAIbHBIX HCCIEIOBaHUI ¢ NpUMEHeHHueM wMeroaa bokca-
Bunbcona. OCHOBHbBIE MOAXOIbI K ONTHMHU3ALMU 3KCIEPUMEHTAIBHBIX HCCIEA0BAHUM.
OKCIIEPUMEHTAIBHO-CTATUCTUYECKUN MeTox. CTpaTerus ABUKEHUS K ONTUMYMY LIEJIEBOU
bynkuuu (QyHKIMM OTKJIMKA) TPaJUCHTHBIM MeTOAOM. KpuTepuu NOCTHKEHHUS «IOYTH
CTAllMOHApHOM 00JaCTH» W METOJAbl YTOYHEHMSI IOJIOKEHUS ONTHUMAaJbHOM TOYKU B
(aKTOPHOM MPOCTPAHCTBE.

3.3. Ilocmpoenue ghuzuxo-xumuueckux mooenetl:
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JTambl MAaTEMATUYECKOTO  MoJenupoBaHus. DOpMyIupoBKa THUIIOTE3, I[OCTPOEHUE
MaTeMaTHYeCKOro OMNMCaHUs, pa3paboTKa MOJEIUPYIOIIEr0 aJropuT™Ma, IpOBEpKa
aJICKBaTHOCTH MOJICTM M HUACHTU(HUKAIMS HMX I[apaMeTpOB, PACUECTHBIC HCCIEIOBAHUS
(BBIYMCIIUTENBHBIM SKCIEPUMEHT);

COCTaBJICHHE CHCTEM YpPaBHEHUIl MaTeMaTH4eCKOro OIMCAHUs IPOLECCOB M pa3paboTka
(BBIOOpP) aNTOPUTMOB HMX pELICHHUS. bBIIOYHBIA NPUHIMI TMOCTPOSHHS CTPYKTYPHBIX
MaTeMaTHueckux mozeneil. O6001eHHoe onrcaHue ABMKEHHsI IIOTOKOB (pa3 B anmapaTax ¢
IIOMOIIBI0  THAPOJAMHAMMYECKUX  MOJEIEH, YYUTBHIBAIOIIUX  COCPENOTOYECHHBIE W
pacrpe/ielieHHble HCTOYHUKH BELIECTBA M SHEPIUU (TEIUIOThl). JIokalbHbIe HHTEHCUBHOCTU
MCTOYHHMKOB BEIIECTBA M TEIUIOTHI B MOTOKAaX, COOTBETCTBYIOIIME PA3JIUYHBIM (HU3UKO-
XUMHUYECKHX TIpoueccaM. (OCHOBHBIE THIIBI YPaBHEHUH MaTeMaTHUYECKOIO OIHUCAHUS
XHUMHKO-TEXHOJIOTMYECKHUX MPOLECCOB — KOHEUHbIE, 0OBIKHOBEHHBIE AU depeHInanbHbie 1
IuddepeHIanbHble YpaBHEHHUS B YACTHBIX POU3BOHBIX;

MaTe€MaTU4ecKoe  MOJEIMPOBAaHUE  CTALMOHAPHBIX M JMHAMHMYECKUX  PEKHUMOB
THJIPABIMYECKAX  IPOLECCOB B  TPYOONPOBOAHBIX  CHCTEMaX, IJIOOAJbHBIE U
JEKOMIIO3ULIMOHHBIE METO/Ibl PEILIEHUSI CUCTEM HEJIMHEWHBIX YPaBHEHUH, a TAKXKE SBHbIC U
HESIBHBIC METOJBl YHCIECHHOTO pEIICHHs CHUCTEM OOBIKHOBEHHBIX Iu(QepeHnnanbHbIX
ypaBHeHui. CocTaBlleHUE ypaBHEHUI MaTeMaTH4ecKoro onucanus npouecca. Iloctpoenue
MH(OPMALIMOHHBIX MaTpPULl MaTeMaTHYECKUX MoOjeneill g BblOOpa OOLIEro anaropurma
pELIeHUs — MOJEIINPYIOIIEro alropuTMa. Peannsanus anropuTMOB PELLIEHUS HEIMHENHBIX U
OOBIKHOBEHHBIX (] PepeHnnanbHbIX ypaBHeHU. Onucanre craimoHapHbix pexxuMoB X TTT
C IPUMEHEHUEM CHCTEM JIMHEMHBIX U HEJIMHEHHBIX YpaBHEHUN. MTepaliioHHbIE allrOPUTMBI
pemenus. [IlpumeHeHrne MeTo10B POCThIX uTepanuii 1 HeroTona-Padcona s momydeHus
pewenus. [IpoGinema cxomumoctu mporecca pemeHus. JIeKOMIO3MIMOHHBIM METo.x
pelIeHus] CIOKHBIX CHCTEM KOHEUYHBIX ypaBHeHHMH. [loctpoenue wuHGOPMAMOHHOM
MaTpullbl A BbIOOpa ONTHMAJIBHOIO ajlropuTMa perieHus 3afauu. [loHsTHE XKecTKOCTH
cucreM auddepeHnrnanbHbIX ypaBHEHHH W KPUTEPHH JKECTKOCTH. SIBHBIE (OBICTpBIC) U
HesiBHbIE (MEIUIEHHBIE) METOJbl pemeHus. Metoasl mepBoro (Meroj Oiiepa), BTOPOro
(MomupuIMpoBaHHbIE METOABl Oisiepa) u uerBeproro mnopsaka (merox Pynre-Kyrra).
OneHka TOYHOCTH METOAOB — OMIMOOK ycedeHus. llepexonHble OMMOKM M OUIMOKH
OKpPYTJIEHUS! IIPU YMCJIEHHOM UHTETrpUpoBaHUM auddepeHnanbHbX ypaBHEeHUNH. CriocoOsbl
o0ecreyeHns CXOUMOCTH pelleHus 3a1aun. [IpuMeHeHre HesBHBIX METOJIOB JUISl PELICHUS
KECTKUX CUCTeM AuddepeHlnanbHbIX ypaBHeHUH. OmnpeneneHus 1mara MHTETPUPOBAHUS
UTepalMoHHbIM MeTo1IoM. MeTtosioB Kpanka-Hukonbcona (Meton Tpanenuii);
MaTE€MaTU4YeCKOe MOJECIMPOBAHNE CTAlMOHAPHBIX PEKHMMOB IPOLECCOB TEILIONEPENAYN B
IUTACTUHYATHIX U 3MEEBUKOBBIX TEIJIOOOMEHHHMKAaX. MaTreMaTH4ecKoe ONMCaHue MPOLEeCCOB
C NMpUMEHEHHEeM MoJeNiell MJeaqbHOr0 CMEUIeHUs: M BbITeCHeHMs. BpiGop u rpaduueckoe
IIPEACTABICHUE  AIrOPUTMOB  pemeHusa.  lIpumeHeHue  CTaHIAapTHBIX  METOJIOB
BBIUMCJIMTEIbHON MaTeMaTHKH I PEILICHUS 3a/a4;

MaTEeMaTU4YeCKOe MOJECIMPOBAHUE CTAMOHAPHBIX PEKHMMOB IIPOLECCOB TEILIONEPENAaYu B
IPSIMOTOYHBIX M IPOTUBOTOYHBIX TPYyOUaThIX TEINIOOOMEHHUKOB, pelieHue 3agaun Komu u
KpaeBoM 3a/laud NpU MHTETPUPOBAHMU CHUCTEM OOBIKHOBEHHBIX AHDdepeHnnanbHbIxX
ypaBHEHHH. MareMaTH4ecKoe ONMCaHue MPOLECCOB C IPUMEHEHUEM MOJIENEH UIEaIbHOIO
BbITeCHEHUsA. Pemenne 3amaun Komm um kpaeBoi 3amauun. IlpencraBieHue airopuTMoB
BBIUMCJICHUHM B BUJE MH(POPMAIIMOHHOW MaTpPHIIbI CHUCTEMBbl YpPaBHEHUN MaTeMaTHYeCKOTro
onucaHust W OJOK-cxeM pacuyeToB. Matemarnueckoe ommcanue XTIl ¢ nmpumeHeHuem
cUCTeM OOBIKHOBEHHBIX JubdepeHIMaNbHbIX YypaBHeHUH. OmnucaHue O0OBEKTOB C
pacnpeeIeHHbIMHA B MPOCTPAHCTBE NapaMeTpaMu. PopMylIMpoBKa HadajdbHBIX M KPacBbIX
YCIIOBMM 3aJa4 pemeHus. YucneHHslid anroput™ 1-ro nopsaka Juis pemenus 3anauu Kommu.
MeTton «TIpUCTpENKu» JUIsl pEIIEHNs KpAaeBOil 3a1auu,

MaTEMAaTHYECKOE MOJEIHMPOBAHUE CTALMOHAPHBIX DPEKUMOB IIPOLECCOB B PEAKTOpPax C
Memankoi. Onucanne MUKpPOKMHETHUECKUX 3aKOHOMEPHOCTEH MPOTEeKaHUs MPOU3BOJIbHBIX
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CIIO)KHBIX XUMHMUYECKHX peaKIuil B JKUAKOW (pa3e uii MHOTOKOMIIOHEHTHBIX CHCTEM.
OrnpeneneHne KIHOYEBbIX KOMIIOHEHTOB CJIOKHBIX XMMHUYECKMX PEaKUHUd C MPUMEHEHHEM
METO/OB JMHEWHOW anreOpbl - PaHroB MAaTpHUI] CTEXHOMETPUYECKUX KOA(PPHUINEHTOB
peakiuu. MaTemMaTuyecKkoe OINHMCAHHWE PEaKTOPHOTo Ipolecca ¢ pyOamkoi amus
IPOM3BOJILHON CXEMBI MPOTEKAaHHUsI XMMUYECKON peakiuuu. BpiOop aaropuTMOB perieHHs
3aJaud € NpUMEHEHHeM  HH(OPMALMOHHOW  MATpPHUIl  CHUCTEMBl  YpaBHEHHIA
MaTeMaTHYECKOT0 OMHCAHHs W TPEACTABICHUS aITOPUTMA PELICHUS C MOMOINBI0 OJOK-
CXEMBI pacyeTa Mpouecca;

MaTE€MaTU4eCKOe MOJEINPOBAHUE HECTALMOHAPHBIX PEKHMMOB IIPOLIECCOB B PEAKTOPAX C
Memankoil. Maremaruueckass IOCTaHOBKAa 3aJauyd JUIsl pEeakUMu C IPOU3BOJIBHOU
CTEXHOMETpHUUECKON cxeMou. PDopmynupoBka 3agaun Kowmm — 3amauyum ¢ HadaabHBIMHU
ycinoBusiMu. Pa3sHOCTHOE mpencTaBieHHE CHCTEMbl OOBIKHOBEHHBIX U (hepeHIInaTbHbIX
ypaBHeHuid. [loctpoenne MHDOPMAMOHHONW MATPHUIBI ISl BHIOOpA aNTOPUTMA PEIICHHUS.
['padmyeckoe mpecTaBieHe aropuT™Ma pelIeHus B BUE OJIOK-CXEMbl pacyeTa;
MaTeMaTHYECKOEe MOJECIMPOBAHUE CTAIIMOHAPHBIX PEKUMOB B TPyOUaTBIX pEaKTOpax ¢
IPSAMOTOYHBIM M IIPOTUBOTOYHBIM JBIKEHUEM TEIUIOHOCUTENeW. Maremaruyeckas
MIOCTAaHOBKA 3aJauyd JJIg pPEaKUUU C KOHKPETHOM CTEXMOMETPUYECKOM CXEMOil.
®opmynnpoBka 3agaun Komuy — 3a7aud ¢ Ha4YaJIbHBIMU YCJIOBHSIMU M KPacBOW 3aJadyul —
3aJaud C KpaeBbIMU YCIOBUAMU. Pa3sHOCTHOE Npe[CTaBlIeHHE CHUCTEM OOBIKHOBEHHBIX
muddepeHmanbHbIX ypaBHeHUH. [locTpoeHne WHGOPMALMOHHBIX MAaTpHIl Uil BhIOOpa
anroput™MoB peureHus. ['paduyeckoe npeacTaBieHne alrOPUTMOB pelIeHHs] B BUAE OJOK-
CXEMBI pacyeTa;

MaTeMaTHUYeCKOe MOJENMPOBAHUE HECTAIIMOHAPHBIX PEKUMOB IPOILIECCOB B TPyOUATHIX
peakTopax M  UHCJIEHHbIE QJITOPUTMbl  JUCKPETU3AlMU Ui  PEUICHUs  CUCTEM
i QepeHaIbHbIX  YpaBHEHH € YacTHBIMH  TPOW3BOTHBIMH. MaTemaTudeckas
MOCTAaHOBKA 3aJauyd U1 pPEaKIuu C KOHKPETHOM CTEXMOMETPUYECKON CXEMOHM.
@opMyMpoBKa HAYaJbHBIX W TPAaHUYHBIX yCioBUH. [luddepeHnmanbaple ypaBHEHUS B
YACTHBIX MPOU3BOJHBIX - AJUTUNTHYECKOTO, MapabdoIMuecKoro U runepOoInyecKoro TUIOB.
ANropUTMBI pellIeHUs YypaBHEHMH napabojudeckoro Tuma. MaremaTudeckass MOJEIb
XUMUYECKOTO IIPEBPALLECHHS B U30TEPMUYECKUX YCIOBUAX Ul HECTALIMOHAPHOIO IIpolecca
B TpyOuaThIX amnmaparax € y4eTOM HpPOJOJbHOTO IEPEMEIINBAHUA U C MPUMEHEHUEM
oJlHOMapaMeTpudeckol Au(GPy3noHHON MoJenu s ONMCAHUS THIPOJAWHAMHYECKON
00CTaHOBKM B PEAaKIIMOHHOM IOTOKE. AJITOPUTMBI PELIEHUS B BUAE CUCTEM HEIUHEHHBIX
YpaBHEHMH, a Takke OOBIKHOBEHHBIX IU((epeHMalbHbIX YPaBHEHUI MEPBOro U BTOPOTO
MIOPSIIKOB;

MaTE€MaTU4eCcKoe MOJCIUPOBAHUE CTAlMOHAPHBIX PEXHUMOB IIPOLIECCOB HENPEPBIBHOU
MHOT'OKOMIIOHEHTHOM pekTH(uKanuu 1 abcopOuun. MatemMaTHueckoe olnucaHue Mpolecca
MHOTOKOMIIOHEHTHOW pEeKTU(UKALMK B TapesibyaTol KoJoHHe. MoaenupoBaHue Gpa3zoBoro
paBHOBECHs U IIPOLIECCAa MACCOIIEpeadyd Ha TapellkaXx B MHOTNOKOMIIOHEHTHBIX CHCTEMaXx.
VYyer TemnoBbIX OaJaHCOB HAa Tapeilkax IpU  MOJEIMpPOBAaHMM Ipolecca B
pPEeKTHU(PUKALIMOHHOM  KOJIOHHE. JIeKOMIO3MLIMOHHBIM  aNropuT™M pacdera Ipolecca
pexktudukanu B KOJIOHHOM ammaparte. MaTtemaruyeckoe ONHMCaHHe Ipoliecca
MHOTOKOMIIOHEHTHOM abcopOuuu B HacaJoyHOM KoJOHHE. MozenupoBaHue Ipolecca
MHOTOKOMIIOHEHTHOM Maccolepeadyd B CEKIUAX HACaJOYHOM KOJIOHHBL. AJTOPUTM
peleHns KpaeBoM 3agaud JUIs MOJENUpOBaHMsA Tpolecca abcopOIMM B HacalO04yHOU
KOJIOHHE.

3.4. OcHobl onmumuzayuu XUMUKO-mMexHoI02ULeCKUX NPOYECCos:

peumieHue  3agad  ONTHMM3AaIUMUM € TEPMOJMHAMHUYECKMMH,  TEXHOJOTMYECKUMHU,
SKOHOMUYECKHMH,  TE€XHUKO-D)KOHOMHUYECKMMH W  DKOJIOTMYECKUMH  KPUTEPHUAMU
ontumansHOCTH.  OnrtumanbHble  pecypcocOeperatommme XTII.  Bwibop  kpurepues
ONTHUMAJIBHOCTU (UeNeBbIX (yHKUUN). DOpMyIUpOBKa MHOTOKPUTEPHAIBHON 3a1adyu
ontummuzaiui. OCOOEHHOCTH pelIeHUs] ONTUMHU3AIMOHHBIX 33nad XTIl mpu Hanuuum

64



HECKOJIbKUX KPUTEPHEB ONTUMAIBHOCTH, OBPAKHOM XapakTepe LeneBoi (yHKuuu u
HAJIMYUM OTpaHUYEHU 1-ro u 2-ro poja;

® aNrOpUTMbl OJHOMEPHOM W MHOIOMEPHOM ONTUMH3AaUUH. MeEToAbl CKaHUPOBAHMS,
JIOKAJIM3aluK KCTPEMyMa, 30JI0TOro cedeHus U yucen dubOoHayu B ciiydyae OJHOMEPHOI
onTUMHU3alMK. MeTonbl MHOIOMEPHOM ONTMMHU3AlMU HYJIEBOrO, IMEPBOIO M BTOPOIO
nopsiikoB.  CHUMILIEKCHBIE, CIIy4ailHble W TPaJUEHTHBIE METOJIbl MHOTOMEPHOU
ontuMuzatuu. Meto mrpadHbIX QyHKIHMN.

3.5. 3axnouenue:

e [pUMEHEHUE KOMIbIOTEpHbIX Mozened XTIl npu NOpOEeKTHPOBAaHHUM XUMHUYECKHX
npou3BoAcTB — B CAIIP. 3amaun cuctem aBromatuszupoBaHHoro npoektupoBanus (CAIIP)
U CTPYKTypa CHUCTEM KOMIIBIOTEpPHOIO TpoeKkTupoBaHusi. HWHpopmannoHHoe u
Maremarnueckoe obOecneuenne CAIIP. ABTomMaTH3MpOBaHHOE MPOCKTHUPOBAHHE C
IIPUMEHEHHUEM KoMIbloTepHbIX Mozenen XTII,

e [pUMEHEHuE KoMmblOTepHbIX Mojgeneil XTIl npu ympaBiaeHUHM TEXHOJIOIMYECKUMU
nponeccamu — B ACYTII. Komnbroreprnoe moaenupoBanue XTIl B pexume peasbHOro
BPEMEHU. Cucremsl IIPSIMOTO 1 (ppoBOro (KOMITBIOTEPHOT0) YIPABIICHUS
TEXHOJOTHYEeCKUMH Tporeccamu. OcoOEHHOCTH pealln3allid KOMIBIOTEPHBIX MOenei
XTII B aBTOMAaTH3MPOBAHHBIX CHCTEMAaxX YIPABICHUS TEXHOJOTMYECKHMH IIPOLIECCAMHU
(ACVYTII).

4. O0beM yueOHOU TMCUUIIUHBI:

4.1. Ounas dopma:

Bunet yueGHoii paboTh B 3aueTHBIX B akanem. B actponom.
eIMHUIIAX qacax qacax
OO0masi TPya0eMKOCTh AMCUMILIMHBI 110 30 108 81
Y4eOHOMY IIAHY
KonTakthas padora (KP): 1,33 48 36
Jlexruu (JIek) 0,89 32 24
JlabGopaTtopusie 3ansatus (J1ab) 0,44 16 12
CamocrosrenbHas padora (CP): 1,67 60 45
Jlpyrue BUJbI CAMOCTOSITENIEHOW PabOTHI 1,67 60 45
Bujx koHTpoOIs: 3a4eT / IK3aMeH _ 3auer ¢ _
OLIEHKOH
4.2. 3aounas dopma:
Bunsl yueOHol paboTh B 3auetHbIX B akagem. B actponom.
€IMHUIIAX qacax qacax
O0masi TPy10eMKOCTh AMCUMILIMHBI 110 3.0 108 81
Y4eOHOMY IIaHY
KonTakthas padora (KP): 0,33 12 9
Jlexmmm (Jlek) 0,22 8 6
JlaGopatopusie 3ansaTus (J1ad) 0,11 4 3
CamocrosrenbHas padora (CP): 2,56 92 69
Jpyrue BUIbI CaMOCTOSTENBHON pabOThI 2,56 92 69
Buj koHTpoIs: 3a4eT / IK3aMeH 0,11 3auer ¢ 3ayer ¢
oneHnkoii (4) | ouenkoii (3)

AHHOTANUA y4e0OHOI MPOrpaMMbl TUCHHILIHHBI
«JlaGopaTopHbIie padoThl M0 GU3NYECKON XUMUHU OpraHndeckux coennHenuin» (b1.B.08)
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Heab AUCHMIUIMHBI — O3HAKOMHTH W PACKPBITH BO3MOXKHOCTH OCHOBHBIX 0a30BBIX
IKCIEPUMEHTAIBHBIX METOJOB (PU3NICCKOIN XUMHUHU, HAYUYUTh CTYCHTA BUACTh 00JIaCcTH U
npenensl  MPUMEHEHHS O3TUX  METOJOB  HCCIEAOBAaHUS, YETKO TIOHMMATh UX
NPUHIUIHATIBHBIE BO3MOXXHOCTM W OTPAaHMYCHUS TPH  PEIICHUM KOHKPETHBIX
OKCIIEPUMEHTAIBHBIX 3a/1a4.

B pe3yabTarTe ndyueHusi JMCHUILUIMHBI 00y4aIOIIMICA 10 MporpaMmme 0akajaBpuara
JTOJI2KeH:

Obnadams cnenyromumu npogheccuonanvrvimu (I1K) koMmrereHusIMu:

CIIOCOOHOCTBIO TPOBONTH CTAaHAAPTHBIC U CEPTUPUKANMOHHBIC UCTIHITAHUS MATEPHAJIOB,
U3JCUi B TexHoJoruueckux mporeccos (ITK-17);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUS OCHOBHBIX (DM3WYECKHX TEOPHH JUIS PEIICHUS

BO3HUKAIOMMX (U3MYECKUX 3a7ad, CaMOCTOATENBHOTO NpuoOpeTeHust (U3NYECKUX
3HaHUH, U1 MOHMMAHUS TPUHIMIIOB pabOTHl MPUOOPOB M YCTPOMCTB, B TOM YHCIE
BBIXOJISIIIHMX 32 MPEACbl KOMIIETEHTHOCTH KOHKpeTHOoro Harmpasienus (I1K-19).

3namo:

NPUHIUIB pAa0OTHI M CXEMBI UCIIOIB3yEMBIX H3MEPUTEIFHBIX YCTAHOBOK;

BO3MOXHOCTH  METOJIOB  CIIEKTPOXMMHUHM JJIS  HPOBEIEHHS  KAueCTBEHHOTO MU
KOJIMYECTBEHHOTO AaHaJU3a XUMHYECKUX CHCTEM, ONPEICJIEHHUS TEPMOJMHAMUYECKHUX
CBOWCTB XUMHYECKUX BELIECTB;

KOHAYKTOMETPUYECKUI u OTEHIIMOMETPUIECKU I METOIbI HaXO0XKJICHHS
TEPMOJIMHAMMUYECKUX XaPaKTEPUCTUK 3JIEKTPOJIUTOB (aKTUBHOCTEH M KO03(PHULHMEHTOB
AKTUBHOCTH, KOHCTAHTHI IUCCOLUAINH, TEPMOJUHAMUYECKAX XaPAKTEPUCTHK PEaKIUH);
(GU3UKO-XMMHYECKHE METO/Ibl UCCIIEI0OBaHMs M aHalu3a (Pa30BbIX paBHOBECHH B OJHO- U
MHOTOKOMIIOHEHTHBIX CHCTEMAX, IIyTH NOCTPOCHHS (Ha30BBIX AUArPaMM COCTOSIHHUS;
SKCHEPUMEHTAJIbHBIE METO/Abl H3YyYEHHMs] KUHETHKM XUMHUYECKUX Ppeakluil, crocoObl
OIpEeeTeHUsI KOHCTAaHT CKOPOCTEN M MOPAAKA XUMUYECKUX PEAKLIUN.
KaJOPUMETPUYECKHE METOAbl ONpEIENCHUs TEeIIOEMKOCTH, TEIJIOBbIX 3()QeKToB U
JIPYTUX TEPMOXUMHUECKUX CBOMCTB U3y4aeMbIX 00BHEKTOB.

Ymemn:

IPUMEHSATh TEOPETUYECKUE 3HAHHWA M DSKCIEPUMEHTAJIbHbIE METOJbl HCCIIEeIOBAaHUS
(bu3nUecKoil XMMHUK NIpU pelIeHuH NMpo(ecCHOHANBHBIX 3a/1a4;

chopmynupoBaTh MpoOsieMy U OOOCHOBATh BBIOOP OKCIEPUMEHTAILHOTO METOo/Aa
UCCIIEIOBaHMsI, TOCTAaBUTh LIEJIN U 33141 U HAMETHUTb ITyTH UX JOCTHKEHHUS;

IPOBECTH MaTeMaTHYECKyl0 OOpabOTKy »JKCIEpUMEHTaJIbHBIX JaHHBIX Ha 0Oasze
TEOPETUYECKUX 3HAHUN N0 (PU3NYECKON XUMUH;

NPEJICTaBIATh JlaHHbIE JAaO0OpPAaTOPHOIO HCCIEOBaHMsS B rpauueckoi ¢opme U Ha
OCHOBE MOJIyYEHHBIX 3aBUCUMOCTEN OIIpEAEIATh COOTBETCTBYIOILIIME
TEPMOJMHAMHUYECKHE ¥ KHHETHYECKHE XapaKTePUCTUKA XUMHUYECKOW CHCTEMBl |
XUMHYECKOT0 IIPOLECCa;

MPOBOAMTDH aHAJN3 U KPUTHUECKH OLIEHUBATh MOJyYEHHbIE SKCIIEPUMEHTAIIbHBIEC JaHHBIE,
000011aTh 1 Je1aTh 000CHOBAaHHBIE BBIBOJIBI HA 0a3e MPOBEIEHHBIX OINBITOB.

Braoemy:

KOMIIJIEKCOM COBPEMEHHBIX 3KCIIEPUMEHTAIbHBIX METOJOB (U3NYECKON XUMHUHM IS
peleHnss KOHKPETHBIX UCCIIeI0BAaTEeNIbCKUX 3a/1a4;

HKCIEPUMEHTAIBHBIMA METOJJaMH MCCIIEJOBAHUS COCTOSIHUS XUMHUYECKOTO PABHOBECHS
KMHETUKH XMMHYECKOro IIpolecca.

nprueMamMu 00pabOTKM MOJTYYEHHBIX ONBITHBIX JAQHHBIX JJIS BBIABICHUS M YCTAHOBIICHHUS
B3aMMOCBS3€H MEXIy TEPMOAMHAMUYECKUMHU CBOMCTBAMH U (PU3NUYECKUMHU ITapaMeTpaMu
polecca;

3HAHUSMHU OCHOBHBIX 3aKOHOB (DU3MYECKON XMMHHU ISl COJEpKATENIbHON HHTEPIPETAlluU
MOJYYEHHBIX 3KCIIEPUMEHTAIBHBIX PE3yIbTATOB.

Kpartkoe cogep:kanue 1uCUHIIUHBI
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[Ipumenenue METOJIOB (UBUKO-XUMUIECKOTO HCCIIEIOBaHUS JUTST onpeneneHus
TEPMOJIMHAMUYECKUX ¥ KHHETHYECKUX XapaKTEPUCTUK XUMHUYECKUX CHCTEM.

CnekTpoxuMnuyecKkue MeToAbl HcciaeaoBanusi. KadecTBeHHBIM aHaMM3 BeELIECTBA
(ompesnenieHre  MEXBSICPHBIX  PACCTOSHHM, MOMEHTOB WHEPHHH MoJiekyln). OmnpeneneHue
KOJJMYECTBEHHBIX  XAPAKTEPUCTUK (CTEMEHU JUCCOLUMAIMM W  KOHCTaHThl  JAMCCOLIMALMNH
3JICKTPOJIUTOB, TEIUIOEMKOCTH BEIIECTBA).

JyleKTpoXMMHUYecKHe MeToabl HucciaenoBanus. Konaykromerpus. OrmpenaeneHue
KOHCTAHTBl JUCCONMAIIMK  CIa00ro D3JIGKTPOJIMTA, CTCIEHU JTUCCOIMAIIUH, DJICKTPHYCCKOU
MIPOBOJIUMOCTHU npu OCCKOHEYHOM  pa30aBiICHHH  KOHIYKTOMETPHUYCCKHM METOJIOM.
IHorenuuomerpusi. OnpeneneHue TEPMOAMHAMUYCCKUX XAPAKTEPUCTHK XMUMHYECKOM peakiuu (
ArHO, ArGo, A,S°)»> Temneparyproro koddduumenrta DJC (dEO/ dT ), craumapraoit DJIC (E°),
M3y4YeHUE BIUSHUS 100aBOK HA MOTEHIIMAI 3JIEKTPOIa.

®a30B0e paBHOBeCHE B OJJHOKOMIIOHEHTHBIX cucTeMaX. @U3UKO-XUMHYECKUA AHAJIU3.
N3yuenue 3aBUCUMOCTH CBOMCTB cHCTeMbl OT €€ cocTtaBa. KpuBbie oxnaxaenus. OrnpezneieHue
cocTaBa IBTEKTHYECKOH cMmecu. [locTpoeHme awarpaMM KHUIIGHHUS M AWarpaMM IUIABKOCTH IS
OuHapHbIX cucteM. OrpaHUYeHHass PpaCTBOPUMOCTD B TPEXKOMITOHEHTHBIX CUCTEMAaX.

XuMmnuyeckoe paBHoBecHe. OmnpeneneHHe KOHCTAaHTBI XHUMHYECKOTO pPaBHOBECHUS M
TEIIOBOTO 3P PeKTa XUMUIECKON Peakiuy Ha MPUMEPE PEAKITUI pas3iIoKEHUSI.

TepMoxumusi. Kajgopumerpusi. Omnpenenenue TEILUIOEMKOCTH BEIIECTB
KJIOPUMETPUUECKUM METOJIOM.

4. O0beM yueOHOH AMCUMIJIMHBI:

4.1. Oynas dopma:

Bceero 4 cemecTp 5 cemecTp

Bunst yueOHOI paboThI
3ad4. €/./aK. yac | 3ad4. eI./ak.dac | 3ad. el./ak. yac

OO0mast Tpy10€eMKOCTb M CHUILTHHBI

4,0/ 144 2,0/72 2,0/72
10 y4e0HOMY ILIAHY
KonrakTnas pa6ora (KP): 1,78 /64 0,89/32 0,89/32
JIaboparopusie 3ausatus (J1ao) 1,78 /64 0,89/32 0,89/32
CamocrosiTtesbaas padora (CP): 2,22 /80 1,11/40 1,11/40
Buj koHTpos: 3a4et / IK3aMeH - 3a4yer 3a4er
Bcero 4 cemecTp 5 cemecTp

Bunpsl yaeOHOM paboTh
3a4. e11./acTp. yac | 3ad. e/./acTp. 4ac | 3a4. €1./acTp. 4yac

OO0mas Tpy10eMKoOCTh

4,0/108 2,0/54 2,0/54
AUCHUTIIMHBI 10 Y4e0HOMY ILIAHY
KonTakTHas padora (KP): 1,78148 0,89/ 24 0,89/ 24
Jlaboparopubie 3ausaTus (J1ao) 1,78 /48 0,89/24 0,89/24
CamocrosiTesbHas paGora (CP): 2,22 /60 1,11/30 1,11/30
Buja koHTpOJIs: 3a4eT / IK3aMeH — 3ayer 3a4er
4.2. 3aounas dopma:
Bcero 5 cemecTp 6 cemecTp

Buabl yueOHol padoThI
3ad4. €7./aK. yac | 3ad4. €1./ak.dac | 3ad. eI./ak. Jac

O0mas TpyA0eMKOCTb JUCIUILTHHBI 4.0/144 2.0/72 2.0/72
10 y4eOHOMY ILIAHY

Konrtakthas padora (KP): 0,34/12 0,17/6 0,17/6
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Jlaboparopubie 3ausatus (J1ab0) 0,34/12 0,17/6 0,17/6
CamocrosiTesibHas padora (CP): 3,44 1124 1,72/62 1,72 /62
Bua koHTpoIs: 3aueT / IK3aMeH 022/8 3auer 3auer
' (0,11/4) (0,11/4)
Bcero 5 cemecTp 6 cemecTp
Buanbi yueOHoii padboThl
3a4. e1./acTp. 4ac | 3ad. e1./acTp. yac | 3ad. €1./acTp. 4ac

O6wmas TpynoemKocts, 4,0/108 2,0/54 2,0/54
AUCHMILTHHBI 10 Y4eOHOMY IUIaHY
KonrtakTnas padora (KP): 0,34/9 0,17/45 0,17/45
Jlaboparopusie 3ausatus (J1ao0) 0,34/9 0,17/45 0,17/45
CamocrosiTesibHas padora (CP): 3,44 /93 1,72 /46,5 1,72 /465
Bua koHTpoIs: 3aueT / IK3aMeH 022/8 3auer 3auer

' 0,11/ 4) (0,11/4)

AHHOTaNus padoyeil NporpaMMbl IMCUUILTAHBI
«IIpaBoBeJieHNE B TEXHOJIOTHH TOHKOI0 OpraHuveckoro cuareza» (b1.B.09)

1. Henau AUCHUILIUHBI — MIOJyYEHUE OCHOB MPABOBBIX 3HAHUI, POPMUpPOBAHUE IPABOBOI
KYJbTYPbI aKTUBHOI'O, 3aKOHOIIOCIIYIIIHOI'O I'paXKIaHHhHA.
2. B pe3yabraTe M3ydeHHs THCIHUIIUHBI 00yUYaloMMiics MO NporpaMmme 6akajaBpuara

J0JIZKEH:
Obnaoams cnenytomumu  oowexynomypuoimu  (OK) u  npogeccuonanvuvimu  (I1K)
KOMITCTCHIIHSIMH:

3HaHUH B chepax

CIIOCOOHOCTBIO ~ MCIOJIB30BaTh
nesrenpaocTr (OK-4);
TOTOBHOCTHIO M3y4YaTh HAYYHO-TEXHUYCCKYIO HHPOPMAIIHIO, OTEYECTBEHHBIN U 3apyOeKHBIN
OIBIT 10 TeMatuke uccienonanus (ITK-20).

3namy:

OCHOBBI POCCHUHCKOW TIPaBOBOM CHCTEMBI M POCCHUHUCKOTO 3aKOHOAATENbCTBA, OCHOBBI
opranmzaliii ¥ (QYHKIMOHUPOBAHUS CYNEOHBIX W MHBIX TPAaBONPUMEHUTENbHBIX U
MIPABOOXPAHUTEIIBHBIX OPTaHOB;

MIPaBOBbBIE M HPABCTBEHHO-3TUYECKHE HOPMBI B cdepe mpodhecCHoHaATbHOM e TeNbHOCTH;
MPaBOBBIE HOPMBI, PETYIUPYIOIIME OTHOIICHHWE 4YelOBEeKa K YeJIOBEKY, OOIIeCTBY,
OKpY>Karollen cpere;

mpaBa 1 00S13aHHOCTH TPaK/IaHUHA;

OCHOBBI TPYJIOBOT'O 3aKOHO/IATEIILCTRA,;

OCHOBaMH XO3SIICTBEHHOTO TIPaBa;

MIPaBOBbIE ACTIEKTHI MPO(HECCHOHATBHOM e TEILHOCTH.

Ymemn:

WCIOJIb30BaTh ITHYECKHE W TIPABOBBIC HOPMBI, PETYJIUPYIONIUNE OTHOIICHUE YeJIOBEeKa K
YeJIOBEKY, OOIIEeCTBY, OKPYXKAIOIIEH Cpeje, WCIOIb30BaTh MpaBa W CBOOOJBI YeIIOBEKA U
rpa)<IaHUHA TIPH pa3paboTKe COLUATbHBIX MPOECKTOB;

WCIIOJIb30BaTh W COCTABJIATH HOPMATHBHBIC M TIPABOBBIC JIOKYMEHTBI, OTHOCSIIHECS K
npoecCHOHATEHON ~ JIeATENbHOCTH,  NPEANPUHAMATh  HEOOXOIMMBIE  MEpPBl K
BOCCTAHOBJICHHIO HApPYIICHHBIX TIPaB;

peaJin30BBIBAThL MMpaBa M CBOOOJBI YEJIOBeKAa M TPaXJaHWHA B Pa3UIHBIX cdepax
KHU3HECATCIIEHOCTH,

AaBaTb HPABCTBCHHYIO OLICHKY KOPPYIIIIUOHHBIM ITPOSBJICHUSIM.

OCHOBBI  IIPABOBBIX Ppa3IMYHbIX
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Braoemw:
— TOJYYEHHBIMHU MPABOBBIMH 3HAHUSAMH B MPOPECCHOHATBHON U UHBIX cepax AesITeNbHOCTH.
3. Kparkoe coaepixanue TUCHHUIIMHBI:

[Tonsatue u npusHaku rocynapcrsa. ®opmel rocynapersa. @ynkiuu rocygapersa. [lonstue u
npusHaky npaBa. OCHOBHBIE IPAaBOBbIE CUCTEMbl COBPEMEHHOCTHU. [IoHATHE M BUABI MCTOYHHUKOB
npaBa. OnpeneneHue 3aK0Ha U MOJI3aKOHHBIX aKTOB. J[elicTBE HOPMATUBHBIX MIPABOBBIX aKTOB BO
BpemeHnu. OOpaTtHast cuia 3akoHa. [loHsATHE TPaBOBBIX HOPM, MX CTpyKTypa. Cucrema mpasa.
YactHoe u mnyOnuyHOe mMpaBo. MarepualibHOE U MpoleccyaiabHoe MpaBo. I[IpaBooTHoIIEHUE:
00BEKT, CYOBEKT U co/iepkaHue mpaBooTHoIeHH. FOpuandeckue hakTol.

Koncturynus — ocHoBHo 3akoH Poccuiickoit @enepanuu. @eaepatuBHoe ycTporicTBO PD.
Cucrema rocy1apCTBEHHbIX OpPraHOB M NpUHLMI paszeneHus Bnacrteil B PD. Ilonsatue rpaxxgaHcrsa.
[Tpusnanue, cobioieHne, 3alUTa PaBHBIX MPaB KEHIIMH U MY>KYMH KaKk OCHOBHas 00S3aHHOCTh
rocyzapcraa.

[TonsaTHe W mpeaMeT agMUHHCTpAaTUBHOTrO mpaBa. OOmias xapakrtepuctuka Komekca PD 06
aJMUHHMCTPATUBHBIX IMPAaBOHAPYIICHUAX. AOMUHUCmMpamuenvie npasoHapyuileHus: TOHITHE W
MPU3HAKU. AOMUHUCMPAMUBHASL OMBEMCMBEHHOCMb. TIOHATHE U TpUHLUIIEL. [loHsATHE, TPU3HAKK U
BU/Ibl IMUHUCTPATUBHBIX HAKA3aHUM.

[lonsiTHe U mpeaMeT yroJaoBHOrO IpaBa. YTOJOBHAs OTBETCTBEHHOCTh: IMOHATHE, OCHOBAaHUE
BO3HUKHOBEHUA. [lonamue npecmynienus: TpU3HAKHU, CTpyKTypa. CocTaB MpecTyIUICHUS.
Coyuactue B mpecrymieHHH. OOCTOATENBCTBA, UCKIIOYAONINE MPECTYMHOCTh AesHus. [lonstue,
LEIM ¥ BUJbl HAKA3aHUN. Yeonoenas omeemcecmeennocmo 3a cogsepuienue npecmynienui. Y CIOBHOE
OCYXKJICHHE, OCBOOOKICHUE OT YTOJIOBHOW OTBETCTBEHHOCTH. [IpeMeT 1 00BEKT KpUMUHATUCTHKH.
Metonpl 1 3aaun KpuMuHaNUCTUKU. [loHsaTre kpumuHanuctuueckon uaeHtuduxau. OObEKTh U
BU/IBI KPUMHUHAIUCTUYECKON UACHTU(PHUKAIHAH. Kpumunanucruueckas TEXHHKA.
Kpumnnanuctuueckast TAKTUKA.

DKOJIOTMYECKOe MpaBo: MOHATUE, IPEAMET METOJ U MCTOYHUKU 3KOJIOrMYecKoro rnpasa PO.
[lonsiTue, BUABI M CTPYKTypa 3KOJOTMYECKHMX IpaBOHAPYIIEHUH, OTBETCTBEHHOCTh 33 HX
COBEPILCHHUE.

[Tonstne wundopmanuu. OTBETCTBEHHOCTh 3a HapyIIEHHWE 3aKOHOJATENbCTBA O 3allIUTe
uHpopmanuu. locymapcTBeHHass TailHa: TOHSTHE, 3allUTa, IMPABOBOE  PEryIHMpPOBaHUE
roCyJapCTBEHHOH, cily>keOHOH u nHoi undopmarnuu. Konpuaenuuansnas napopmanus: NOHATHE,
BU/JIBI U 3alIUTA. 3all[UTa IEPCOHAIBHBIX TaHHBIX I'PakJaHUHA.

[TonsaTue, mpeaMeT U METOA rpakAaHCKOro npasa. [loHATHE rpakJaHCKOTO MPAaBOOTHOIIECHNUS,
ero crenuduka. CTpykTypa TpaKJaHCKOTO MpaBooTHomIeHus. [IpaBoaeecrnocoOHOCTh CyOBEKTOB
IpaXXJJaHCKOT'O NMPaBOOTHOIIEHUs. ['paXkaaHe Kak CyObeKThl TpakJaHCKOro npasa. dusndeckue u
IOpUJIMYECKUE JIMIA: TIOHSTHE, TpHU3HaKH, Kiaccupukamus. IOpuandeckue ¢aktel. I[IpaBo
coocrBeHHocTu. [lonatue aBropckoro mpaBa. Ilonarue mateHtHoro mpasa. [lonsTue
uHTeIeKTyanbHo cobctBeHHOCTH (MC) u uckmountensHoro mnpasa. Kmaccuduxamus UC.
Cucrtema npaBoBOW OXpaHbl HHTEIUIEKTYaIbHONH COOCTBEHHOCTH, aBTOPCKUX U MATEHTHBIX IPaB.

[TonsiTe xo03sHcTBEHHOro (MpeANpUHUMATENbCKOro) mpaBa. IIpenMer Xo3siCTBEHHOIO
(MpenmpUHUMATEIbCKOI0) TpaBa, NPU3HAKH, METO/bl MpaBOBOro peryiaupoBanus. IlonsTue
XO034MCTBEHHOW U MPEATPUHUMATEIIBCKOMN 1E€ATEIBHOCTH.

[IpaBoBoe peryiaupoBaHHE CEMEHHBIX OTHOIIEHUH. 3akiloueHHe M IpekpalieHue Opaka.
[IpaBa u oOs;3aHHOCTH poauTeniel u aAeteil. AnumeHThl. @OpPMBI BOCIIUTAHMS JETEH, OCTABIIMXCS
0e3 rmomneueHus poaUTENIeH.

[Ipeamer n mMeTon TpyaoBoro npasa. TpyaoBOH JOTOBOp: MOHSATHE, CTOPOHBI, COAEPIKAHUE.
PaGouee Bpemsi. Bpems otnbixa. TpynoBsie criopsl. JlucuumiuHa Tpya.

[lonstne w wucroku koppynuuu. HopmatuBHOe omnpenenenve koppynuuu. [IpuyauHb
pacripocTpaHeHus Koppynuuu. Haka3zyemble u HeHakasyemble (opMbl Koppynuuu. CKpbIThIE
(maTeHtHble) ¢opMbl Koppynuuu. DopMbl KOppyNUHUHU-TIpecTyIuieHus. DopMbl  KOPPYIMLUHU-
npoctynka. @DopMmbl monuTHYECKOM Koppymnuuu. HopmaTuBHBIE TpaBOBbIE aKThl B cdepe
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MPOTUBOJICUCTBUS  KOPPYIILIUH.
MIPOTUBOJICUCTBUU KOPPYIILIUN».

4. O0beM y4eOHOI TN CUUIIUHBI:

4.1. Oynas dopma:

denepanbHbId

3aKOH

or 25.12.2008 Ne

Bunbr yueOHOM paboThI B 3auetHbix B akanem. | B actponom.
CIMHUTIAX qacax yacax
O0uas TpyA0eMKOCTb M CUHUILIHHBI IO 3.0 108 81
y4eOHOMY IIAHY
KonraktHas pa6ora (KP): 0,9 32 24
Jexuuu (JIek) 0,45 16 12
ITpaktuueckue 3ansatus (I113) 0,45 16 12
CamocrositeasHas padora (CP): 2,1 76 S7
Bu1 koHTpOJIsI: 3a4eT / IK3aMeH - 3a4er -
4.2. 3aounas dopma:
Bunsr yue6HOM paboThI B 3aueTHBIX B akanem. B actponomMm.
CIMHUTIAX qacax yacax
O0umas Tpy10eMKOCTb M CUUILIHHBI MO 3.0 108 81
Y4eOHOMY ILIaHY
KonraktHas pa6ora (KP): 0,22 8 6
Jlexrun (JIek) 0,11 4 3
[Tpaktnueckue 3anstus (I13) 0,11 4 3
CamocrositeabHasi padora (CP): 2,67 96 72
Bujx KOHTpoJIsA: 3a4eT / IK3aMeH 0,11 3auer (4) 3auer (3)

273-03

AHHOTaNus padoyeil NporpaMMbl IMCUUILTAHBI
«Teopusi BepoiTHOCTEN U MATEMATHYECKASI CTATUCTUKA B TEXHOJOTHU TOHKOTO
opranuveckoro cunre3a» (b1.B.10)

1. Hea» aucuuminHbl — (HOPMUPOBAHHE y CTYACHTOB CHUCTEMbl OCHOBHBIX IOHSTHH,
UCTIONIb3YEMBIX IS TIOCTPOSHUS BAKHEUITUX MATEeMATHYECKUX MOJCIICH, W yMCHHS
UCTIOJIB30BaTh MATEMATUYCCKHE METO/IBI JIJISl ONTMCAHUS PA3IMUHBIX IPOIECCOB.

2. B pesyabTaTe M3yueHHs THCIUIIUHBI 00yUYaIOMIMIics MO MporpaMme dakajaBpuaTa
J0JI2KeH:

Obnadams cnepytommumMu npogpeccuonanvrvimu (ITK) xommereHIMsIMU:
CMOCOOHOCTBIO TUIAHUPOBATh M TMPOBOJAUTH (U3NYECKUE U XUMHUYECKHE DKCIEPUMEHTHI,

MPOBOJIUTH 00OPa0OTKY MX PE3Yy/IbTATOB M OIEHUBAThH MOTPEITHOCTH, BBIJIBUTATh TUTIOTE3bI U

yCTaHABJIMBATh TPAHMIIBI MX TIPUMEHEHUS, IPUMEHSATh METOIBI MATEMATHUYECKOTO aHATN3a U

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

3namo:

OCHOBBI TEOPUU BEPOSITHOCTEH M MATEMaTHUYECKON CTaTUCTUKH;

MaTeMaTHYECKUE TCOPUU W METObI, JISKAIHMEe B OCHOBE TOCTPOCHHS MATEMAaTHYECKUX
MOJIENEH;

OCHOBBI IPUMECHEHUSI MATEMATUYCCKUX MOJICIICH 1 METOJIOB.

Ymemn:

BBIOMpATh MAaTEeMaTHICCKUE METO/IBI, IIPUTOTHBIC TS PEeIICHUS] KOHKPETHOM 3a/1a4U;

HCIIOJIb30BaTh MATEMATHUYSCKUE TOHSATHS, METOABI M MOJETU JUIS OIMUCAHHS Pa3IMYHBIX

MIPOIIECCOB;

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, JIeXKAIlMe B OCHOBE KOHKPETHBIX MPOIIECCOB;

WCIIO0JIb30BaTh OCHOBHBIC METO/Ibl CTATUCTUYECKON 00paOOTKH TaHHBIX;

MPUMEHSITh MATEMAaTHYCCKUE 3HAHKSI HA MK IUCIIUTUIMHAPHOM YPOBHE.

Braoems:
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— OCHOBaMHM (yHJaMEHTAJIbHBIX MAaTEMAaTUYECKHX TEOPUH W HaBBIKAMU HCIIOJIb30BAaHUS
MaTeMaTHYeCKOro anrapara;
— METOJaMHM CTaTUCTHYECKOW 00paboTKH HHPOPMALIUH.

3. Kparkoe conep:kanue 1MCUMNIMHBI
1. Teopus eeposmnocmeii. Cnyuaiinvie 8e1UYUHbL U UX 3AKOHBL PACNPEOeeHUS.
[Ipeamer Teopum BeposTHOCcTeW. CiydaiiHple CcOOBITHS. [IpOTHBOMOJIOKHBIE  COOBITHS.
He3zaBucumelie coOpitusi. OTHOCUTENBHAS YacToTa. Kilaccuyeckoe U reoMeTpudeckoe onpeaeieHue
BEPOATHOCTH. OJEMEHTapHasi TeOopHs BepoOsTHOCTEH. MeTonbl BBIYMCIEHUS BEPOSTHOCTEH.
[TpocTtpancTBO 3nMeMeHTapHbIX coObITHH. Kiaccuueckoe ormpeneneHue BEpOSTHOCTH. Anredpa
COOBITHI: TEOpPEMbl O BEPOATHOCTH CYMMbI COOBITHI, MPOTHUBOMOJOKHBIX COOBITHH, CyMMa
BEPOSITHOCTE HECOBMECTHBIX COOBITHH, OOpPa3yOIIMX TOJHYIO TpyImy. AKCHOMAaTHYECKOe
omnpezeneHue BeposATHOCTU. CTaTUCTHUECKOE OIpe/ieJIieHHE BEPOSITHOCTH. Y CIIOBHAsI BEPOSTHOCTb.
TeopeMbl O BEpOSITHOCTH TPOU3BENEHHS 3aBUCHUMBIX M HE3aBUCHUMBIX coObITHil. [lomnas
BepoATHOCTb. [ToBTOpHBIE HcnbITanus. @opmyna bepuymnu. JlokanbHas U MHTErpajibHaAs TEOPEMbI
Myaspa-Jlamiaca. ®opmyna [lyaccona.
[TonsiTne cnyyailHOW BeNIMYMHBI. J[MCKpPETHBIE M HEMpPEPbIBHBIE Cly4alHbIC BEJIWYMHBI. 3aKOH
pactipenenenusi ciydailHoW BenuuyuHbL. DYHKIHS paclpesieieHus, €€ CBOICTBa, Tpaduk.
[I10THOCTD pacmpeleneHnss HEMpPepbIBHOM CIy4ailHOM BeIMYMHBI (TJIOTHOCTH BEPOATHOCTH).
dopmyna U1 BEPOATHOCTU NONAJAHNS HENPEPBIBHOW CIIyYalHOM BEJIMYMHBI B IaHHBIA MHTEPBAJL,
BBIPQXXCHHBIN Yepe3 MIOTHOCTh BEPOSTHOCTH, T€OMETPUYECKH cMbIca ¢opMyibl. buHoMHansHOE
pacnpenenenue, pacnpeneneHue I[lyaccona, paBHOMEpPHOE pacHpelelieHHe, HOPMaJIbHOE
pacrnpeziefieHue, SKCIOHEHIIUAIBHOE pacipe/ieieHue.
2.Mamemamuueckas cmamucmuxa.
[Ipenmer MaTemaTHueckod cTaTUCTUKU. OCHOBHBIE 3aJaud MaT€MaTUYeCKOM CTAaTUCTUKU.
Boi6opounslii Meton. Craructuyeckoe omnucanue. BpiOopku. ['mcrorpamMmma M MOJIMIOH 4YacToOT.
Craructuueckasi (ammnupudeckas) GyHKIUsS pacrnpeseneHus. BeiOopouHble XapaKTepUCTUKH U UX
pactpenenenusi. CocrositenbHble, 3()QEKTHBHbIE CMEIICHHBIE W HECMEIICHHBIE OLEHKU
napameTpoB. CTaTHCTUYECKOE CpeIHEee, CTATHCTUYECKas MUCIEPCUsS M CTAaTHCTUYECKOE CpeaHEe
KBaJ[paTUYHOE KaK TOYEYHbIE OLIEHKM HEU3BECTHBIX: MAaTEMaTHYECKOI'O OXKMJAHUS, IUCIEPCHUH,
CPEIHEr0 KBaJApPAaTUYHOIO OTKJIOHEHUs. [|OBEpUTENIBHBIE WHTEPBAIBI M WHTEPBAJIbHBIE OLEHKH.
JloBepuTenbHbIE OIEHKM HEM3BECTHOW BEPOATHOCTH MO OOJbIIMM BblOOpKam. JloBepuTenbHas
OLICHKa MaTeMaTHM4eCKOro OYKMIAHWsS IPU HEU3BECTHOM nucnepcuu. JloBepurenbHas OLEHKA
CpPEeHEro KBaJpaTUYHOIO OTKJIOHEHMs. TouHble BbIOOpOuUHBbIE pacnpereneHus: CrerojgeHTa (t-
pacnpenenenue), ®umepa-Cuenekopa (F-pacnpeneneuue), Ilupcona (y’-pacmpeneneHue).
[IpoBepka CTATUCTHMUECKHX TUIOTE3. MareMaTudeckue METOJbl TPOBEPKH CTATUCTHUECKUX
TUIOTE3. DIEMEHTBI TEOPUU KOPPEISALIUU.

4. O0beM yueOHOI TMCUUTIIUHBI:

4.1. OuHas popma:

Buer y‘-I€6HOI\/'I pa6OTBI B 3aueTHBIX B akagewm. B ACTPOHOM.
€ITMHUIaX Jacax Hacax
O0mas TPyA0eMKOCTh AUCHHUILINHBI 11O 3.0 108 81
Y4eOHOMY IIaHY
KonTaktHas padora (KP): 1,33 48 36
Ulexmmm (JIek) 0,44 16 12
[TpakTiueckue 3anstus (I13) 0,88 32 24
CamocrositenbHas padora (CP): 1,67 60 45
_ 3aver ¢ _
Bua xkoHTpoOJIsi: 3a4eT / IK3aMeH .
OIIEHKOH

4.2. 3aounas popmMma:
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Buapl yue6HOM paboThI B 3a4eTHBIX B akamem. B actponom.
CIUHUIIAX gacax Jacax
O01mas TpyA10eMKOCTh TUCHHUILIMHBI 110 3.0 108 81
y4eOHOMY IIAHY
Konraktnas padora (KP): 0,33 12 9
Ulexmum (Jlek) 0,11 4 3
[TpaxTuueckue 3ausatus (I13) 0,22 8 6
CamocrositesbHas padora (CP): 1,67 92 69
3auer ¢ 3auer ¢
Bua kontrposs: 3auer / 3K3amMmeH 0,11 OLIeHKOM OLIEHKOI
(4) 3)

AHHOTaNus padoyeil NporpaMMbl IMCUUILTAHbBI
«Oprannyeckasi XHMUs JJIsl TEXHOJIOTHH TOHKOTO opraHuveckoro cuaresa» (b1.B.11)

1. Henp aucuMmIMHbBI — [puoOpereHHne OOy4yaroUMMHCS 3HAaHUH O CTPOEHUU
OpPraHMYECKUX COCAMHEHUH, OCHOBHBIX XMMHYECKHMX CBOMCTBaX pa3lMYHBIX KIACCOB
OpraHMYECKUX COECIMHEHUN M METOoJaX MX IOJy4EHHUs, KaK IPOMBILUICHHbIX, TaK U
71a00paTOPHBIX.

2. B pe3yJabTaTe n3yyeHusi AMCHUILINHBI 00yUYaloIIMiics M0 NporpamMMe 6akajaBpuaTa
JOJI2KeH:

Obnadams cnepytommumMu npogheccuonanvrvimu (ITK) xommereHIMsIMu:

— CIOCOOHOCTBIO IUTAHUPOBATh M MPOBOJAUTH (PU3MUECKHE M XUMHUYECKUE HKCIEPUMEHTHI,
IIPOBOAUTH 00pabOTKY MX PE3y/lbTATOB U OLIEHWBATH MOIPEUIHOCTH, BBIABUIATh THIIOTE3bI
yCTaHABIMBATh I'PAHUIIBI UX TIPUMEHEHUs, IPUMEHATh METO/Ibl MAaTEMAaTUYECKOT0 aHau3a U
MOJICTTUPOBAHHUSI, TEOPESTUIESCKOTO U IKCIIepruMeHTanbHOro uccienoBanus (I1K-16)

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMSI CBOMCTB XMMHUYECKUX DJIEMEHTOB, COCAMHEHUN H
MaTepUaJIOB HA UX OCHOBE JIJIs pelIeHus 3a1a4 npodeccuonanbroi aestenbroctu (ITK-18)

— TOTOBHOCTBIO U3y4aTh HAYYHO-TEXHUUECKYIO HH(GOPMAIUIO, OTE€YECTBEHHBIN U 3apyOEKHBIH
ombIT 10 Tematuke uccienoBanus (I1TK-20).
3namu:

— TEOpPETHUYECKHE OCHOBBI CTPOECHHUS M CBOMCTB pa3JIMYHBIX KJIACCOB OPraHUYECKUX
COE€IUHEHUI;

— CHOCOObI TOJIyYUEHUST M XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTraHUYECKUX
COE€IUHEHUI;

— OCHOBHBIE MEXaHU3MBbI IPOTEKAHNS OPraHUYECKUX PEaKIINii;

Ymemu:

— TPUMEHATHh TEOPETUYECKHE 3HAHUS JUIsl CUHTE3a OPraHWYEeCKHMX COETUHEHHUM pa3iIMyHBbIX
KJIaCCOB;

— aHaAJM3UPOBATh U MPEACKA3bIBATh PEAKIIMOHHBIE CBOWCTBA OPraHUYECKUX COEAMHEHHU;

— COCTaBJISITh CXEMBI CUHTE3a OPraHUYECKUX COCIUHEHNH, 3aJaHHOIO CTPOSHMUS;

Braoemy:

— OCHOBaMHU HOMEHKJIATyphl U KJIACCU(PUKALUN OPraHUUECKUX COEIUHEHMIA;

— OCHOBHBIMH TE€OPETUYECKUMHU NPEACTABIECHUSAMHU B OPraHUYECKON XUMUM;

— HaBbIKaMH 00OCHOBAHUS PallMOHAIBHBIX CIOCOOOB MOJIyUYEHUsI OPraHUYECKUX BEIIECTB.

3. Kpartkoe conepxanue THCHMIIIMHBI

['anorenonpousBoanbie. Kiaccudpukamms. Homenknarypa. ANKWiI- W aUTWITaIOTeHH]IBI.
apoMaTH4ECKHE TaJIOT€HUIBI. N3omepust. Homenxknarypa. CrniocoOsr MIOJIYYEHUS.
[IpocTpaHCTBEHHOE M AJIEKTPOHHOE cTpoeHue. du3nueckue cBOMCTBA. Peaknmu HyKI€o()HIBHOTO
3amMerieHus U otieruienus. [Tonarue Hyki1eopUILHOCTH U OCHOBHOCTH peareHTOB. AMOUICHTHBIE
HyKJ1eopuiIbHbIE peareHTbl. CHHTE3.
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DONEMEHTOOPraHUYECKUE COEAUHEHMs. THIBl CBA3E€M B 3JIEMEHTOPraHUYECKUX COEAUHEHMSIX.
CnocoObI MOTy4YeHUs TUTUH- 1 MATHUAOPTraHWYeCKUX coeanHeHui. Peaknus ['puHbsipa, MeXaHU3M.
Peakuuu ¢ kapOOHUIBHBIMH COCTUHEHUSIMHU.
Crnuptel. ®enonwl. [Ipocteie 3¢upbl. DnokcucoenuHeHUs. AJbaerubl, KeToHbl. KapOoHOBBIC
KHCIOTBI M MX IPOU3BOJHBIE. B KaXIoM Kiacce paccMaTpUBAIOTCS CIELYIOIIHUE pa3felibl:
U30MEpUsi, HOMEHKJIaTypa, (U3NYECKUEe M XUMHYECKHE CBOICTBa, CIOCOOBI MOJIyYEHHUSI.
Mexanusmsl peakuuii. CUHTES.
KapOoHoBBIE KHCIOTHI M WX HPOU3BOJHBIE. B KakJIOM Kjacce paccMaTpUBAIOTCS ClEAYIOlIue
paszenbl: n30Mepusi, HOMEHKIIATypa, (pU3nuecKkue U XMMUYECKUE CBOWCTBA, CIIOCOOBI MOTYYCHHUS.
Mexanu3mbl peakiuid. CuHTe3.
Manonossiit 3¢up. Ilonyaenune. Ctpoenne, CH-Kucnornocts. Peakiy KoHIeHCAMN MajIOHOBOTO
3¢upa 1 MAJIOHOBOI KUCIIOTHI C allbJerHAaMi. AMUHOKHUCIIOTHL. JIlukapOOHOBbBIE KUCIOTHI.
A3zorconepxaue coequHenus. Hutpocoennnenus. AMuHbl. B kaxaoM kiacce paccMaTpuBarOTCs
CIeIyIoIINe pa3Jieibl: U30Mepus, HOMEHKIATYpa, (PU3HUeCKUe U XMMHYECKHE CBOMCTBA, CIIOCOObI
nosiyueHusi. Mexanusmbl peakunid. CuHTes.
A3a- ¥ 11a30CoeUHEHUS.
[TomyueHue aua30COEAMHEHUN peakuued IUa30TUPOBAHMS: YCIOBUS MPOBEIEHUS pEaKUUH U
MexaHu3M. @usnyeckue cBoMcTBAa. XuUMHUYeckue cBoilicTBa. Ilonmyuenue U npumeHeHue
azocoenuHeHn. CUHTE3.

4. O0beM yueOHOH AMCUMIIIMHBI:

4.1. Ounas dopma:

B 3aueTHBIX B akagem. B actpoHomMm.

Bun yuebHoit paboTbl €AMHULAX gyacax yacax
O01as Tpy10€eMKOCTb M CUUILIHHBI MO 6.0 216 162
y4eOHOMY IIAHY
KonTaktHas padora (KP): 2,22 80 60
Jlexmm (Jlek) 1,33 48 36
ITpakTnueckue 3anstus (113) 0,89 32 24
JlaGopaTtopHsbie 3ansaTus (J1ab) - - -
CamocrositeabHas padora (CP): 2,78 100 75
Jlpyrue BUIBI CAMOCTOSITENILHON PaOOTHI 2,78 100 75
Buja konTpoJsi: 3a4er / 3k3aMeH 1,0 JK3aMeH JK3aMeH

(36) (27)
4.2. 3aounas popma:
B 3auerHbIx B akanmem. B acTponom.

Bun yuebHoit paboThl eIMHULIAX qacax qacax
Oo6masi TpyA0eMKOCTh TUCHHUIJIHHBI 0 6.0 216 162
y4eOHOMY IIAHY
KonrakTHas padora (KP): 0,55 20 15
Jlexruu (JIek) 0,33 12 9
[Tpaktiueckue 3anstus (I13) 0,22 8 6
JlaGopaTtopusbie 3ansatus (J1ab) - - -
CamocrositesbHas padora (CP): 5,20 187 140,25
Jlpyrue Bubpl caMOCTOSTENIBHON pabOThI 5,20 187 140,25
Bujx koHTpoOJIS: 3a4eT / IK3aMeH 0,25 JK3aMeH IK3aMeH

9) (6,75)
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AHHOTaus padoyeil NporpaMMbl IMCUUILTAHBI
«HCcTpyMeHTaIbHBbIE METOAbI XMMHU4Y€CKOr0 AHAJIN32 B TEXHOJIOTHN TOHKOT0
opranuyeckoro cunre3a» (51.B.12)

1. Heab AMCUMIIMHBI — IpUoOpeTeHHEe O0YYAIOIUMUCS 3HAHUN 10 OCHOBHBIM T'PYIIIaM
METO/I0B XMMHUYECKOr0 aHaJln3a, HanboJsee MHUPOKO NMPUMEHSEMBbIX B IPOMBIIIJICHHOCTH
U HCCIEJOBATEIbCKOM paboTe, a TaKKe KOMIIETCHIMH, HEOOXOAMMBIX XHWMHKaM-
TEXHOJIOTaM BCEX CIELUAIBHOCTEH [Js peIleHUs] KOHKPETHBIX 3a7ady XHMHUYECKOro
aHaJIM3a.

2. B pe3yabTare u3ydyeHHs JUCHUIIMHBI 00y4aIOIIMIics M0 MporpamMMe 6akajaBpuara

JOJI2KeH:
Obnadams cnenyromumu npogheccuonanvrvimu (11K) koMmrereHusIMu:

— CHOCOOHOCTBIO IIPOBOAWUTH AHAJINU3 ChIpbA, MaTepUaJOB M TOTOBOM IPOIYKLUH,
OCYILECTBIIATH OLCHKY pe3ynbraToB aHanu3a (ITK-10);

— CIOCOOHOCTBIO TIAHMPOBATH M MPOBOJUTH (PU3MUECKHE M XUMHUYECKHE SKCIIEPUMEHTHI,
IPOBOJIUTH 00pabOTKYy PE3y/lbTaTOB U OLIEHUWBATh MOIPEIIHOCTH, BBIABUIaTh TMIIOTE3bl U
YCTaHABJIMBATh I'PAaHULIbl UX IPUMEHEHUS, IPUMEHATh METO/Ibl MAaTEMaTUUYECKOI0 aHAIN3a U
MO/ICIUPOBaHHUsI, TCOPETUUECKOT0 U dKCIepUMeHTaIbHOro nccnenosanus (I1K-16);

— TOTOBHOCTBIO MPOBOJUTH CTAHIAPTHBIE U CEPTUPHUIMPOBAHHBIC HCIBITAHUS MaTEPHUAIIOB,
U3JeIUil ¥ TexHoaoruueckux mporeccos (ITK-17).
3nams:

— TEOPeTHYECKHE OCHOBBI METOJOB HMHCTPYMEHTAJIbHBIX METOJOB XHMHYECKOTO aHajau3a
(MMXA);

— mpouecchl GOPMHUPOBAHUS aHATUTUYECKOTO CUrHaja B pa3nuuHbix UMXA;

— paccMOTpEHHUE MPUHLUIIOB U3MEPEHUN B CTAHJAAPTHBIX IPUOOpPAX;

— ocHoBbsl MeTpoJioruu UMXA B cootBeTcTBUM ¢ pekoMeHnaanusimu MIOITAK.

Ymems:

— TIPUMEHATh NPUOOPETEHHbIE TEOPETUYECKUE 3HAHMs M IPAKTUYECKHE HaBBIKM B
po(hecCHOHANBHON JAESATEIbHOCTH JUISl PEIIEHUS KOHKPETHBIX XUMHKO-aHAJTUTHYECKUX
3az1ay;

Braoemy:

— wmerogonorueit UMXA, mmpoko UCTIonb3yeMbIX B COBPEMEHHOMN aHAIMTUYECKON IIPAKTHKE;

— CHCTEMOH BbIOOpa METOJ]a KAYECTBEHHOT'O M KOJIMYECTBEHHOTO XUMUYECKOTO aHaIN3a;

— OLIEHKOW BO3MOKHOCTEW METO/1a aHAJIN3a,

— OCHOBHBIMM CIIOCOOaMHU METPOJIOTHYECKONM 00pabOTKMU pe3yslbTaTOB KOJIMYECTBEHHOTO
XUMHYECKOTO aHAJIN3a.

3. Kpartkoe conep:kanue THCHUTIMHBI:

Oo6mas xapakrepuctuka NMMXA. OcCHOBHbBIE HCTOYHHUKM MOTPEUIHOCTEH pe3yiIbTaToB
aHaiM3a U crnocoObl ux oueHkHu. OrneHka mpenena OOHapYXEHUS C HCIOIb30BaHUEM (HOPMYIIbI
Kaiizepa ¥ cTaHZapTHOINO OTKJIOHEHHS MUHUMAJIBHOIO Jaerekrupyemoro curxana no HIOITAK.
JluHelHbIN nHana3oH ompenenseMblx KoHLEeHTpauuid. CtangapTHele o0pa3bl coctaBa. OCHOBHbBIE
AQHAJTUTUKOMETPOJIOTUYECKUE XapaKTePUCTUKH METOJ0B M pe3yJbTaToOB aHajM3a, CIOCOObI MX
OLICHKH: Tpenesn OOHapyXeHHs, KO3()pQHUIMEHT YyBCTBUTEIbHOCTH, TpaHUIIBl JHAla30HOB
ONPEACIAEMBIX CONEP)KAHUN, CEIEKTUBHOCTh, NPELHU3HMOHHOCTH, MPaBUJIBHOCTb, 3KCIIPECCHOCTb.
Metoasl mpob6ooTdOpa, pasaeneHuss 1 KOHIIEHTPUPOBAHUS BEIIECTB.

Metononorus MUMXA. Ilpuembl KOJWYECTBEHHBIX HM3MEPEHUH (METOJ I'paJyHpOBOYHOU
3aBHCHUMOCTH BHEIIHEr0 W BHYTPEHHErO0 CTaHAapTa, MeToj J00aBOK). AHaJIUTHYECKHE H
METPOJIOTHUECKUE XAPAKTEPUCTUKU PpaA3IMYHBIX HMHCTPYMEHTAIbHBIX MeTonoB. I[lonstue o006
aTTecToBaHHOUN MeTonuke. [Ipobiemsl BeIOOpa MeToaa ananuza. O6o6meHHsie ceenenns o 'OCT P
NCO 5725 (2002).

OO6mas xapakTepuCTHKa CIIEKTPaIbHBIX METO/I0B aHanu3a. Kinaccudukanus crnekTpalibHbIX
METOI0B aHanu3a. llodydyeHne XUMHKO-aHATUTHUECKOW HMHPOPMALMU IPH B3aUMOJIECHCTBUU
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JIEKTPOMAarHUTHOTO W3JyYEHUS C BELIECTBOM. ATOMHAas M MOJEKYJSpHAs CIEKTPOCKOIUS.
AOCOpOIIMOHHBIE 1 SMICCHOHHBIC METO/Ibl aHATH3A.

ATOMHO-?MHUCCHOHHBIM  CIIEKTpalbHBIA  aHaIW3. TeopeTuYecKue OCHOBBI aTOMHO-
SMUCCHOHHOTO CHEKTpajgbHOro aHanu3a. Mcrounuku Bo30yxkaeHus crekrpoB. KauecTBeHHas
XapaKTEpUCTHKA AHAJUTHUUECKOTO CHUrHaja. VHTEHCHBHOCTb CIIEKTPAJIbHBIX JIMHUN Kak Mepa
coJlepkaHus deMeHTa B npobde. DakTophl, BIMUSIONIME HA UHTEHCUBHOCTh CHEKTPANbHBIX JTMHHM.
CriexTpanbHble TPUOOPHI M CIIOCOOBI PETHCTPALlMU  CHEKTpa. pacmuppoBKa SMHUCCHOHHBIX
CHEKTPOB M HJEHTU(UKALUA D3JIEMEHTOB IO HUX CIEKTpaM. ATOMHO-DMHCCHOHHBIA aHajJu3 C
UHIYKTHBHO CBSI3aHHOM Tu1a3Moil. KonudecTBeHHBIH aHamn3. ATOMHO-3MHCCHOHHAs (POTOMETpHUs
niamMeHu. ['a30Bble MIaMeHa Kak BUJIbl HU3KOTEMIIEpaTypHOHM IUIa3Mbl. Bilok-cxema MmiiaMeHHOro
¢doromerpa. Bo3MOKHOCTH METOJa M €ro OrpaHWYCHUs. AHHOHHBIA W KAaTHOHHBIH 3(QeKTol.
O6acTu NpUMeHEeHusl.

AtomHO-abcopOumoHHast  crektpoMerpus.  OOmmas  XapakTepucTHKa  METoJla |
aHAJIUTUYEeCKOro curHana. [lorjomieHue 3aeKTPOMAarHUTHOTO W3Jy4eHUs CBOOOJAHBIMU aTOMaMHU.
bnok-cxema mnpubopa. McTouHuknm MOHOXpoMaTHuecKoro wusnmydeHus. CrocoObl aroMu3anuu
npoObl. CpaBHEHHE AHAIUTUYECKUX XapaKTEPUCTHUK METOJI0OB aTOMHON abcopOuuu U aTOMHOMN
OMUCCHUHU.

AHanmuTUYeCcKass MOJIEKYJIApHas CHEKTPOCKONUsA. MeToabl ONTHYECKON MOJEKYISIpPHOU
CIIEKTPOCKOIINU. XapaKTEpPUCTHKA AHAIUTUYECKOro curHaia. [loryonieHue 31€KTpOMarHMTHOIO
U3JIy4CHHUS] MOJIEKYJaMU. OJIEKTPOHHBIE MEPEXOAbl M CIEKTPhl IOMVIOUIEHUS MOJEKYNI. 3aKOH
byrepa-JlamGepra-bepa. Momsipabiii koaddunmeHnt noriomeHus. CIeKTpoPpOTOMETPUUISCKUN U
doromeTpuueckuit ananu3. ONTUMHU3ALKUS YCIOBUN aHATUTUYECKUX onpeaeneHuil. OTKIOHEHUs OT
3akoHa byrepa-JlambGepra-bepa. Ammapatypa mis crekTpo- U (HOTOMETPHUSCKHX HW3MEPCHHIM.
TouHocTh pe3ynbTaToB (oToMerpuueckux onpeneneHuid. uddepenunansHas GoToMeTpus.
MeTto/1b1 ClIEKTPOPOTOMETPUYECKOTO TUTPOBAHHUS.

Onyopumerpudeckuii ananus. llpupoga aHamuTHYecKoro curHaia (GryopecueHuud u
dochopecuennmu. KBaHTOBBII ¥ JHEpreTHYecKuid BbIXOABL. (DaKTOpBI, BIUSIONUME Ha
UHTEHCUBHOCTh  (pryopecueHuuu.  TemmeparypHoe U KOHIEHTPAallMOHHOE  TYIIECHUE
¢GyopecueHIMM. 3epKajibHasg CUMMETPUsI CIEKTPOB IOIVIOIIEHUS W MCIYCKAaHUs (IIPaBHIIO
JlesmmHa). 3akoH BaBuioBa. Cxema ¢ayopumerpuueckux usMmepeHuil. Beibop mepBuyHOro u
BTOPUYHOTO CBETOQMIBTPOB. [ pagynpoBoyHast 3aBUCUMOCTb U KOJIMUYECTBEHHBIN aHAIIN3.

TypOunumerpuueckuid u HedenomeTpuueckuil MeToAbl aHanu3a. PaccesHue cBeTa
JUCTIIEPCHBIMU crcTeMaMi. CBS3b ONTUYECKON MJIOTHOCTH JUCIIEPCHON CUCTEMBI C KOHIIEHTpaluen
ompenenseMoro BemecTBa. KodppHUIMEHT MyTHOCTH CHUCTEMBI. TEOpeTHYeCKHe OCHOBBI
TypOunuMerpun U Hedenomerpuu. YpaBHeHue Pomes. CpaBHHUTENbHas XapaKTepUCTHKA
AQHAJIUTMYECKUX CUTHANOB B TypOuauMmeTpuu u Hedenomerpuu. TpeGoBaHus, NpeabsBIsieMble K
HCIIOJIb3YEMBIM aHAIUTUYECKUM PEAKIIMSIM.

OOmiast XxapakTepUCTHKa DJIEKTPOXUMHYECKHUX METOAOB aHalM3a M UX Kilaccuukanus.
Knaccudukanus 5>1eKTpoJoOB B DJIEKTPOXMMHUYECKMX MeToAax aHanuza. llomspusyemele u
HENOJIIPU3yEeMbIE DJIEKTpoAbl. lcmonp3yemble XUMHYECKME M DIEKTPOXUMHYECKHE PEaKIHH,
TpeOOBaHUs, MPEIBABIIEMbIC K 9TUM peakiusaM. Bozmoxuoctn IXMA.

KonnykToMeTpuss U KOHAYKTOMETpHUUYeckoe TUTpoBaHue. OOIIas XapakTepuCcTHKa METOoJa.
AHaJIUTUYECKUN CHUTHAN B KOHJIYKTOMETPHH. YJieJbHasi U SKBUBAJIEHTHAas 3JIEKTPOIPOBOJHOCTH
pacTBOpOB ANIEKTPOJIUTOB. [ToaBm>XxHOCTB HOHOB. [Ipsmas KOHIYKTOMETpUS U
KOHAYKTOMeTpudeckoe TUTpoBaHue. Kpusbie TutpoBanus. MakTopsl, BIUSIOMINE HA BUJ KPUBBIX
tuTpoBaHus. llpuHIUNMaNbHAsg cXeMa YCTAaHOBKM JUISI KOHJIYKTOMETPUYECKHX HW3MEPEHMH,
HCIIONIb3YyEMBIE 3JIEKTpoabl. Bo3moxHocTn Merona. Ilpumepsr onpenenenuit. BeicokouacToTHOE
TUTpOBaHKE. Bo3MoXHOCTH MeTO1a.

[ToTeHunomeTprss W TMOTEHIMOMETPUYECKOE TUTpOBaHUE. VHIUKATOpHBIE 3JIEKTPOABI M
IEKTpoAbl cpaBHEHHdA. [loTeHIManm oayekTpoja Kak aHalIUTHYeCKUd curHain. lonomerpus.
JlonnanoBckuit U nuddy3nonHsit moreHuuansl. Kinaccupukanys HOHOCETEKTUBHBIX 3JIEKTPOIOB.
VYpaBHenne Huxonbckoro-OlizeHMaHa. MeTolbl KOJIWYECTBEHHBIX OINPEAEICHUN U YCIOBHUS HX
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npuMmeHeHud. llpsamas norenumomerpus (pH-merpusi, noHomerpus). BosmoxHocTH Meroxa.
Mertons! TuTpoBanus. OOpaboTKa KPUBBIX TOTEHIIMOMETPUYECKOIO TUTPOBAHMSL.

Bonbramnepomerpudeckue Meronsl aHanmuza. Kiaccmueckas mnossiporpadus. Ilossipo-
rpaMMbl. MHTepnperannsa nomsgporpamm. OCTaTO4YHBIA M KOHJEHCATOPHBIM TOKU. YPaBHEHHE
nosisiporpaduueckoit Bomubl ['eiipoBckoro-MnbkoBuya. [ToTeHIIAM MOTYBOTHBI KaK Ka4eCTBEHHAs
XapakTepUCTHKA AHAIMTUYECKOTO CUrHaja. BpiOop M Ha3HaueHue nossiporpaduueckoro (osa.
[Tpenenpubiii AU HY3UOHHBIN TOK KaK KOJTUYECTBEHHAs! XapaKTEPUCTUKA aHATUTHUECKOTO CUTHAIA.
Amnepomerpuyeckoe TUTpoBaHue. OOLIas XapakTepUCTHUKAa METOJa M aHAJIUTHYECKOro CUIHaa.
Bri6op ycnoBuit amnepoMerpudeckux n3Mepenuit. [IpuHnunuanpHas cxema aMInepoMeTpuIeckoro
tutpoBanusa. Kpusele TuTpoBanus. IIpuMepsl IpakTUUECKOTrO UCIIOIb30BAaHUS METOA.

Kynonomerpuueckuii MeTo aHaIMn3a

Knaccudukanus MetooB KyjaoHoMeTpun. KonnyecTBo 3ieKTpuyecTBa Kak aHaINTUYECKUI
curHain. [Ipsmas KyJoOHOMETpUS M KYJIOHOMETpUYECKOE TUTpoBaHue. Pacuer KkoimuecTBa
JJIEKTPUYECTBA, 3aTPAaY€HHOIO Ha  DJIEKTPOXUMHMUYECKYI peakuuioo. KynoHomerpuueckoe
TUTpoBaHue. Bpibop Toka  anmekTponmsa. llpuHIMNUanbHas ~— cxemMa  yCTAHOBKH IS
KYJIOHOMETPHUYECKOIO TUTPOBAHUS. [TpakTueckoe IIPUMEHEHHE METOJ1a.
DneKTporpaBuMeTpuueckuil ananu3. O01Iast XxapakTepUCTUKA METO/Ia M aHAJTMTHYECKOTO CUTHAJIA.

OOmast  xapakTepuCTHKa XpoMaTorpauyeckux MeToloB. TeopeTuyeckhue OCHOBBI
xpomarorpaduyeckux MeTofoB. Xpomarorpamma. I[lapamerper yaepkuBanusi. KauecTBeHHas u
KOJINYECTBEHHAs] XapaKTEePUCTHKH AaHAJIWTUYECKOr0 CUTHajda B KOJIOHOYHOH Xpomarorpaduu.
OU3NKO-XMMUYECKHE OCHOBBI Xpomarorpadudeckoro mpouecca. Kiaccupuranus MeTomoB
Xpomarorpauu MO arperaTHOMy COCTOSIHMIO (a3, 10 MEXaHM3MYy pa3JieIeHus M CIoco0y
oopmiienus nporecca. CTeneHb pa3aeaeHus U KpUuTepuil cenieKTuBHOCTU. Kputepuil pazaenenus.
OnTumMuzanus nporeccoB pasaeneHus cmeceil BemecTB. Koagdunuent pacnpenenenus. OcHOBHOE
ypaBHeHHe XpomaTtorpaduu. CBs3b (HOpMBI BBIXOJHOW KPHUBOH C HM30TEpMOW paclpeneiieHus B
KOJIOHOYHOM Xpomatorpaduu. BeicoTa, sKBHBaJIeHTHas TeopeTHueckoi Tapenke. Kunernueckas
Teopusi xpomarorpaduu. Ypauenue Ban-Jleemrepa.

lNazoxunakoctHas xpomarorpadus. OOmias xapakTepucTuka Merozaa. I[IpuHUMIUANBHAS
cXeMa Ta3oBoro xpomarorpada. YCTpoiCTBO M Ha3Ha4deHHE y3JI0B Xpomatorpada. TpebGoBanus,
npeabsBiIseMble K HEMOJBM)KHOM M moaBmwkHON (aszam. JlerexTopsl. MeTtoasl uaeHTHUKAIUN
BEIIECTB B ra3oBoil xpomatorpaduu. Mpentuduxamnuss KOMIIOHEHTOB pa3JeisieMbIX CMecel ¢
MOMOILBIO JIOTapU(MUUECKUX HHIEKCOB YyAepxkuBaHusA. CrocoObl KOJIMYECTBEHHOTO aHaJIU3a.
[TpriMepsl MPaKTUYECKOTO UCIIOJIB30BAHUS ra30BOM XpoMaTorpaduu.

XKunkoctaas xpomatorpadus. Knaccudukanus MeTol0B HAKOCTHOM Xpomarorpaduu.

OcoOennoctu BOXX. [IpuHnunuanpHas cxema KUJIKOCTHOro xpoMaTtorpada. Tumsl 1eTeKTopoB B
B2XX. JXXunkoctHo-ancopOuumonnas BOXX. HopmanbHo-da3oBbiii u  obpaieHo-(ha3oBbIi
BapUaHTHI: COPOEHTHI, OJJIOEHTHI, pa3jeinsemMble BemiecTBa. YpaBHenue Hokca. Metoast
UJCHTU(UKAIMKA BEIIeCTB M KOoJM4YecTBeHHoro aHanusza B BOXKX. [Ipumepsl mpakTH4ecKoro
ucnonszoBanuss BOXKX. PacnpenenurtenbHas OymaxhHass xpomatorpadus. KauectBeHHas u
KOJINYECTBEHHAs] XapaKTepUCTUKM aHaJUTH4Yeckoro curHaiga. OOnacte mnpumeHeHus. [enb-
xpomatorpadus. [logsumxkHas u HenoABukHAsE ga3pl. OOlIee ypaBHEHHE, ONMUCHIBAIOIIEE MPOLIECC
renp-xpomarorpaguu.  Bo3moxHOCTM — renmb-xpomatorpaduu.  Ilpumepbl  mpakTHuecKoro
ucnonbp3oBaHus. MoHooOMeHHass M WOHHasg Xpomarorpadus. TpeOGoBaHHs, NpPEIBABISIEMBbIE K
peaknusM MOHHOTO oOMeHa. OcOOeHHOCTH MOHOOOMEHHOH XpomaTorpaduu. KoHcTaHTa HOHHOTO
oOmeHa. M3otepmbl nonHOro oomeHna. Katronutsl v aHnoHUTHL. Ko3(pPUIMEHT CeneKTUBHOCTH.
HNonnas  xpomatorpadus.  briok-cxema  moHHoro  xpomarorpada. Pazgenstomme u
KOMITEHCAIIMOHHBIE KOJIOHKU. AHAIUTHYECKHE BO3MOKHOCTH METO/IA.
ABTOMaTMYECKM W aBTOMAaTU3MPOBAaHHBIN aHanu3. [lpyrue wmeronsl aHanu3a. JMCKpeTHbIE
aBTOMaTuyeckue a”anu3aTopbl. llpuHimn pgeictBusa. HenpepblBHBIM NPOTOYHBIA aHAIU3 H
IPOTOYHO-UHKEKIIMOHHBIN aHanu3. [TonsTHe 00 aHamuTHYecKol Macc-ciekTpoMmeTpun. CyIIHOCTb
MeTOo/1a. AHAIIN3 OPTaHNYECKUX BEIIECTB. DJIEMEHTHBIN aHAIN3.

4. O0beM yueOHO AMCUMIINHBI:
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4.1. OuHas popma:

N B 3auernbix | B akagem. | B actpoHoMm.
Bunbl yueOHOM paboThI
eIIMHUIIAX qacax qacax
OO0masi Tpy10€eMKOCTh 1M CHUILIHHBI 110 3 108 81
Y4eOHOMY IJIAHY
KonraktHas padora (KP): 1,33 48 36
Jlexumu (Jlek) 0,44 16 12
Jlaboparopusie paboTsr (J1ad) 0,89 32 24
CamocrositesbHas padora (CP): 1,67 60 45
CamocTosTenbHOE U3YYCHUE Pa3JIeiioB 1,67 60 45
JUCITUTUTAHBI
Bua koHTpoIs: 3aueT / IK3aMeH _ 3auer ¢ _
OLICHK O
4.2. 3aounHas ¢opma:
Bits! yuc6Hoi paGoTs! B 3auernbix | B akagem. | B actpoHoMm.
CIIMHUIIAX qacax Jacax
OO0masi Tpy10€eMKOCTb M CHUILIHHBI 110 3 108 81
Y4eOHOMY IIaHY
KonraktHas paoora (KP): 0,33 12 9
Jlexuunu (Jlek) 0,11 4 3
JlaGopaTopHbie paboTsr (JIab) 0,22 8 6
CamocrosiTtesbHas pa6ora (CP): 2,56 92 69
CamocTosTeIbHOE U3YUYCHUE Pa3JIeiiOB 2,56 92 69
JUCITUTUTAHBI
Bua koHTpos: 3aueT / IK3aMeH 0,11 3ader ¢ 3ader ¢
OLIEHK O OLICHK O
(4) (©)

AHHOTanuA padove NPOrpaMMbl U CIHILIAHBI
«IK0JIOTHS B TEXHOJIOTHH TOHKOT0 oprannveckoro cuure3a» (b1.B.13)

1. Heap nucuMnanHbl — cQOPMUPOBATH Y 00YUAIOLIETroCs IPEICTaBICHUE O COBPEMEHHBIX
HKOJIOTHUECKUX IMpobiieMax, O (U3NKO-XUMHUECKUX IMpoleccax, MPOTeKaloIuX B
pPa3IUYHBIX KOMIIOHEHTaX OKpYXKalollell cpelpl M O CTENEeHW aHTPOIOI€HHOIO
BO3/ICUCTBUS HA 3TH MPOLECCHI; BEIPAa0OTATh Y CTYJE€HTOB HABBIKM CUCTEMHOIO MOJXO0/a
K U3YYEHHI0O U PEUICHUI0 3KOJOTMYECKHX MpoOjeM, BO3HUKIIUX B pe3yjbTaTe
IIPOMBIIIIIEHHO-XO3IMCTBEHHON  JCSTEIBHOCTH  YEJIOBEKA, Pa3BUTh  MBILIUICHUE,
MO3BOJIAIONIEE MPAaBWJIBHO OIICHMBATh JIOKAJIbHBIE U  OTAAJCHHBIE IOCIEACTBUS
IIPUHUMAEMBIX PEILIEHUN U1l OKPY/KAOILEH Cpeibl U YETI0BEKa.

2. B pe3yabTare n3y4yeHusi AUCUUIINHBI 00y4YalOLIUIics MO MporpaMme 6aKkajiappuara
JOJIZKeH:

Obnaoams cnenyronmmu odwenpopeccuonanvuvimu (OIK) u npogeccuonanvnvimu (IK)

KOMIIETEHIUSIMH .

FOTOBHOCTBIO HCHOJb30BaTh 3HAHUS O COBPEMEHHOM (U3MUECKON KapTHHE MHpa,

IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHUH BELIECTBA JI1 [OHUMaHUS

OKpyXaromiero Mupa u siiieanit npupozsl (OI1K-2);

TOTOBHOCTBIO HMCIIOJIb30BAaTh 3HAHMS O CTPOCHHUM BEILIECTBA, IPUPOJE XUMUUYECKON CBA3H B

pa3IMYHBIX KJAaccaX XUMHMUYECKHUX COEJUHEHMM ISl MOHMMaHHUS CBOMCTB MaTepHalioB U

MeXaHHW3Ma XUMHYECKHX MPOIIECCOB, MPOTEKAOUINX B okpyxatouieM mupe (OI1K-3);

CIIOCOOHOCTBIO NPUHUMATh KOHKPETHbIE TEXHUYECKHE pEelIeHHus Npu pa3paboTke

TEXHOJIOTHYECKUX MPOIECCOB, BHIOMPATh TEXHUYECKHE CPEACTBA M TEXHOJOTHH C Y4E€TOM

9KOJIOTMYECKUX TocieAcTBH ux npumenenus ([1K-4).
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3namu:

— OCHOBHBIE 3aKOHBI OOIIEH FKOIOTHH;

— 3aKOHOMEPHOCTH CTPOCHHS U (PYHKIMOHUPOBAHUH OHOC(EPHI;

— COBpPEMEHHBIE HKOJIOTHUYECKHUE TPOOIIEMBI;

— OCHOBBI PallMOHAILHOTO MPUPOAOIOIH30BAHNUS;

— OCHOBHBIE ITPUHIIMIIBI 3aIIUTHI IPUPOJHON CPEBI OT AHTPOIIOT€HHBIX BO3JICHCTBHIA;

— CTpOEHHE OCHOBHBIX Teochep 3emMim M OCHOBHBIE (DU3MKO-XMMHYECKHE TMPOILECCHI,
MPOTEKAIOIIUE B HUX;

— OCHOBHBIC MMOHATHS W MPUHIIUITH KOHIICTIIIMA YCTONYHBOTO PA3BUTHS;

— OCHOBHBIE CBEJIEHHUS O TNI0OANBHOW MpobieMaTHKe, MPUPOIHBIX pecypcax, IUIaHEeTapHbBIX
IpaHUIlax, aHTPOIIOTEHHOM BO3JICHCTBHM Ha OKPYKAIOILIYIO CPEly, YIPaBICHHH Ka4yeCTBOM
OKPYXKaroIlel Cpeibl;

— TIPUHIHUIGI 3€JICHON XUMUH;

Ymemw:

— TPUMEHATH TOJNIYYEHHBIC 3HAHWUS JUIS OIICHKH COCTOSIHHSI OKPYXAIOIeW cpeabl W
paloHaIbHOIO UCIOJIB30BAaHUS TPUPOIHBIX PECYPCOB;

— WCIOJb30BaTh CETEBBIC KOMITBIOTEPHBIC TEXHOJOTUM W 0a3bl JaHHBIX JUISI PEHICHUS
KOHKPETHBIX SKOJOTHUECKHUX MPooIiem;

Braoems:

— TOHATUHHBIM amnmapaToM B 00JacTh OOIIeH HSKOJOTHH, PAIMOHATBLHOTO HCIIOIb30BAHUS
NPUPOIHBIX PECYPCOB U 3AIIUTHI OKPYKAIOIIEH CPEJIbI.

3. Kparkoe coaep:xanue 1MCUHNIHHbI

BBeneHnne, OCHOBHBIC TTOHSITHSI TUCITUTUIAHBI.

MecTo AMCUMIUIMHBI B CHCTEME OOIIET0 M XUMHUYECKOro 00pa3oBaHUS. OKOJIOTHYECKOe
oOpazoBaHue M 0Opa3oBaHHWE Il YCTOMYMBOTO pa3BuTHA. OOIIECTBO M OKpYXarollas cpena.
[TonsiTvie yCTOMYMBOTO Pa3BUTHS.

Moayas 1. O0utue Bonpock! 3xosioruu. buocdepa. buoskonorus. buocdepa u ycroiunBoCTb.

1.1 OcHoBHbIe 3aKoHBI 3KoJoruu. buoskonorus. I[lonsiTne 00 sKocucTemax. YCTOHYHMBOCTH
9KocucTeM buocdepa, ee IBONIONUS W YCTOWYMBOCTh. DKOCUCTEMBI 3€MJIM H YCTOHYHBOCTH.
OcHoBHble cBefieHHs O TiaHeTe 3emuias. OCHOBHBIC TMOHSTHS JKOJOTHUU. 3aKOHBI U TMPUHITUITBI
skonorun. [ToToku sHeprum M BemecTBa B dKocucTeMax. OCHOBHBIE OMOTCOXMMHUYECKHE ITUKIIBI
(xpyroBopoThI BemiecTB). L{IUKINYHOCTE TpoIieccoB B 6rochepe u yCTONIHBOCTb.

1.2 Hapononacenenue. YenoBeuecTBo Kak 4acTb Ouocdepsl. Jlemorpaduueckre npodieMsl
JluHamMuKa YeJIOBEYECKON MOMYJSINHN, POXKIAEMOCTh, CMEPTHOCTh, BO3pAcTHas CTPYKTYypa.
[TpobnemMbI COBPEMEHHOTO 3Tara pocTa YHCICHHOCTH HaceneHus. [ eorpaduueckoe pacrpeneneHue
HaceleHus. PerynupoBaHue HapoI0HACETEHUS.

Moayab 2. Ctpoenne u cocraB reochep 3emun. OCHOBHBIE (DU3UKO-XUMHUUYECKHUE ITPOIIECCHI,
MpOTEKaroIIue B reocdepax

2.1 Atmocdepa 3emiin

Ctpoenue atmochepsl, posib POTOXUMUYECKUX PeaKIiil B JOPMUPOBAHUU COCTaBa aTMOC(HEPHI.
[TapuukoBeii  3¢dexr. I[lapaukoBbie ra3el B arMmochepe. Knmmatudeckue mocneacTBUs
AHTPONIOTEHHOW JIESTEIbHOCTH.

Pacnipenenenue xouueHtpanuu o3oHa B arMochepe. O30HOBBIN ciol. [IpuponHbIil UK 030HA.
CoBpeMeHHOE COCTOsIHME 030HOBOTO ciiosi. [locnencTBus pa3pyieHust 030HOBOTO CI0s 3eMIIH s
yenoBeka u Omocdepsl B menom. CtparochepHbli 030H W TponmochEepHBId O30H: CXOJICTBO H
paznuuusa. MexIyHapoIHOEe COTPYAHUYECTBO B OONACTH OTrpaHWYCHHE MPOU3BOJCTBA H
MCTIOJIB30BaHUS 030HO Pa3pyMIAOIINX BenlecTB. MOHpeaIbCKUI TIPOTOKOI.

KucnoTHbIe T0KIU U POLIECCHI OKUCIICHHSI puMecei B Tporocdepe. POTOXUMUYECKUN CMOT.

2.2. T'unpocdepa 3emn

Bunet Box na 3emute. IlpecHbie Bomwl. ['maponorudeckuii UK. ['7o0anbHBIE SKOIOTHYECKHE
npoOsieMbl THapochepsl. [J1aBHBIE KaTHOHBI M aHWUOHBI NPHPOJHBIX BOJ. KHCIOTHO-OCHOBHOE
paBHOBecHe B MPUPOJHBIX Bojax. lllenouHocTs mpupoaHbix BoA. OCHOBHBIC MPUYUHBI, 3TAIlbl U
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MOCJIEJICTBUSI 3aKUCTICHUSI MPUPOAHBIX BOJOEMOB. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE TPOLIECCHI B
npupoaHbiX BojoeMax. Crparudukanus npupoAHbix BojpoemoB. [Ipouecchl 3dTpodukanum
BOZI0eMOB. [IpuunHbI U nociencTBus.

2.3. JIutochepa 3emin

3emnast kopa. IlouBa. Ctpoenne mouBeHHoro cinosi. CoctaB moyB. OpraHuueckue BEIIECTBA B
nouBe. Pob jKUBBIX OPraHu3MOB B ()OPMUPOBAHUU TOYBEHHOTO CJ0sl. TsKenble METaJlIbl B TIOYBE.
Herpananus noys. BoxHas v BETpoBast 3p0o3us M10YB.
Moayab 3. AHTpPONOreHHOE BO3JCHCTBHE Ha
IIPUPO/IONOIb30BAaHUE

3.1. IIpuponnsie pecypceol. [loHaTHe 06 0TX0AaX MPOU3BOACTBA U OTpeOIeHHI. MajloOOTXOIHBIE U
0€30TX0/IHbIE ITPOU3BOJICTBA.

3.2 TlonsiTHE O TUIAHETAPHBIX TPAHUIIAX. AHTPOIIOT€HHbIE BO3MYIICHHS OMOT€OXUMUYECKUX LIUKIIOB
azota u pochopa. OCHOBHBIE MPUHITUIIBI 3€TICHOW XHUMHH.

Monayab 4. YcToilunBOe pa3BUTHE

[Tonsitne 00 ycTOWYMBOM pa3BUTHH. VICTOpUS CTAaHOBJICHHUS MOHSTHS. BKIaJ OTE4eCTBEHHBIX
yuenblx. llenmn ycroiiumBoro pazutuss OOH. MexayHapogHOe COTPYIHHYECTBO B 00JIACTH
yCTOMUMBOTO pa3BUTHs. [IpombllZIeHHAss 5SKOJIOTHST M 3€JIeHas XUMHUS KaK HWHCTPYMEHT
o0ecreueHns yCTOHYMBOTO Pa3BUTHA. DKOJOTHYECKas 3THKA.

OKPYXAIOIIYl0 Cpeay U paluoOHaIbHOE

4. O0beM yuyeOHOH AMCUMIIIMHBI:
4.1. Ouynas dopma:

N B 3auerHbIx B akanmem. B actponom.
Bun yae6HO# paboThI
eIMHULIAX yacax qacax
OO0masi Tpya10eMKOCTh THCHHUIJIMHBI 110 3.0 108 81
Y4eOHOMY IJIAHY
AyIMTOpHBIE 3aHATHS: 0,9 32 24
Jlexuuu (Jlek) 0,45 16 12
[IpakTuueckue 3ansaTtus (113) 0,45 16 12
CamocrositesbHas padora (CP): 2,1 76 57
CaMocTosiTeIbHBIC PA0OTHI C 3aIaHUSMU 0,8 28 21
ITonroToBKa K KOHTPOJBHBIM paboTam 0,65 24 18
Jlpyrue BUJbl CAMOCTOSITENIbHOU PabOoThI 0,65 24 18
Buja koHTpoas: 3auer / IK3aMeH - 3auer -
4.2. 3aounas ¢popmMma:
Buxt yucGHO# paBoTs: B 3aueTHBIX B akanem. B actponom.
CIMHUTIAX qacax qgacax
OO0masi Tpya10eMKOCTh THCHHUIJIMHBI 110 3.0 108 81
Y4eOHOMY IIaHY
AyIUTOpPHBbIE 3aHATHS: 0,22 8 6
Jlexuuu (Jlek) 0,11 4 3
[Tpaktuueckue 3ansatus (I113) 0,11 4 3
CamocrositesibHas padora (CP): 2,67 96 72
CamMocTosiTenbHbIe pa0OTHI C 3aIaHUSIMU 1,88 68 51
Jlpyrue BBl CaMOCTOSITETFHON pabOThI 0,79 28 21
Bua koHTpos: 3auet / 3K3amMeH 0,11 3auer 3auer
(4) (©)

AHHOTanuA padove NPOrpaMMbl IUCIUILIAHBI

«HpoeKTl/IPOBaHI/Ie JeTajied MalvH 1 almapaToB B TEXHOJOI'MHM TOHKOI'O OPraHu4e€CKoro

cunrte3a» (b1.B.14)
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1. Heab 1McHUMIMHBI — JOPMHUPOBAHUE Y CTYIEHTOB OCHOB MHXEHEPHOT'O MBIIIIJICHUS.
2. B pe3yabTare u3dydyeHus JUCHUIIMHBI 00y4aOIIMiics Mo MporpamMMe 6akajaBpuara
JOJI2KeH:

Obnadams cnenyromumu npogheccuonanvrvimu (I1K) koMmrereHusIMu:

— CHOCOOHOCTBIO IJIAHUPOBATh M MPOBOAUTH (PU3UUECKHE M XUMUYECKUE HKCIIEPUMEHTHI,
POBOJIUTH 00PabOTKY MX PE3YyJIbTAaTOB M OLEHUBATH MOTPEUIHOCTH, BBIIBUTATh TUIIOTE3bI U
yCTaHABJIMBATh TPAHULBI UX IPUMEHEHUS, TPUMEHSATh METO/Ibl MATEMAaTHUYECKOT0 aHAIN3A U
MOJICTTMPOBAHHS, TEOPETUIECKOTO M AKCIIepruMeHTanbHoro uccienoBanus (I1K-16);

— TOTOBHOCTBIO HCIIOJb30BaThb 3HAHUS OCHOBHBIX (U3UYECKUX TEOPUH I pelIeHUs
BO3HHUKAIOMUX (PU3NYECKUX 33]]a4, CAMOCTOSATEIILHOTO MPUOOpETEeHHs (PU3UUIECKUX 3HAHHM,
JUISL IOHUMaHUS TPUHIUIIOB paboThl MPUOOPOB U YCTPOMNCTB, B TOM YHCIIE BBIXOASIINX 32
npeJieNbl KOMIIETCHTHOCTH KOHKpeTHoro Hanpasienus (I1K-19).
3namo:

— KOHCTPYKIHH, THIIQXH W KPUTEPUU PabOOTOCIOCOOHOCTH JeTaliell MamuH, COOPOYHBIX
enuHuIl (y3JI0B) U arperaTos;

— OCHOBBI TEOpPHHM COBMECTHOH pabOThI M METOABI pacuera JeTalied W Y3JO0B MAalluH M
anmnapaToB XUMUYECKON TEXHOJIOTHH.

Ymemn:

— BBINOJHATH U YUTATh TEXHUUYECKUE CXEMBI, UEPTEKU U ICKU3BI JETalleH, Y3JI0B U arperaTon
MaIIUH, COOPOYHBIX YEPTEkKEHN U YepTEkKH OOILEro BUJA;

— TPOU3BOJUTH PACUEThl IO OCHOBHBIM KPHUTEPHUSIM pabOTOCTIOCOOHOCTH U KOHCTPYHPOBAHUS
JeTajicil MaIlluH;

— TPOU3BOJUTH PACUYEThl MU KOHCTPYMPOBAHHE J€Tajel MalluH MU MEXaHHU3MOB C y4eTOM
IIPOM3BOJICTBEHHON TEXHOJIOTMH U KCIUTYaTalluH.

Braoemy:

— HaBBIKaMH KOHCTPYHPOBAHUS M TEXHUIECKOTO TBOPUYECTBA;

— TpaBWJIAMU MOCTPOCHUS TEXHUYECKUX CXEM U YepTexkeil;

— OCHOBHBIMM METOJIaMH pacueTa M NPOEKTUPOBAHUS MEXAHUYECKUX Y3JIOB M 3JIEMEHTOB
TEXHUKHU.

3. Kpartkoe conepixanue TuCHHUINIMHBI:

Monayasb 1. «PacyeT XMMHYECKOr0 anmnapara ¢ MEXaHNYECKUM IEPEMEIINBAOIINM YCTPOUCTBOMY.

[To BceM 3Tamam KypcoBOro mpoekTa opopMisieTcsl eIuHas MOsICHUTeNbHas 3amucka. B
MOSICHUTENFHYIO 3alTUCKY BKIIFOYAIOTCS MPOEKTHBIE M MTPOBEPOYHBIC PACUETHI TUTIOBBIX JIEMEHTOB B
COOTBETCTBUHU C JEHCTBYIOIIUMHU MeToiukaMu. [IponsBoauTrcs:

1) BBIOOP KOHCTPYKIIMOHHBIX MaTePHAIIOB;
2) pacdeTr OCHOBHBIX T€OMETPHUYCCKHX Pa3MEpOB alapaTa;
3) pacder TOJIIMH CTCHOK armapara u pyOamiku;
4) moabop NMpuBOjA;
5) pacuer (hIaHIIEBOTO COCMHEHHSI KPBIIIKKA C KOPITYCOM arapara;
6) pacuer Baia MEUIaJIKU HA BHOPOYCTOMYMBOCTD M ITPOYHOCTD;
7) mombop u pacueT MyQTHI;
8) mombop M pacyeTr yIUIOTHEHHS.
Mopnyas 2. «Yeprex ob1iero Buia anmapara.

Beimonnsercss yeprek oOIIero BHJa ammapaTa ¢ BHJIAMH, pa3pe3aMH, CEUEHUSIMH U
BBIHOCHBIMH 3JIEMEHTAMH, JAIOMIMMHU TOJHOE MPEACTaBICHHE 00 €ro yCTPOMCTBE M MPHUHIIMIIE
paboTbl. UepTex o011ero Buja anmnapaTa COJIepKHT:

1. MW3zoOpakenue ammapaTta (BHUIbI, pa3pe3bl, CEYEHUsS, BBIHOCHBIE DJIEMEHTHI), COAEpIKallue
OKOHYAaTeJIbHbIe KOHCTPYKTUBHBIE PEIICHUSI.

2. OCHOBHBIE pa3MepBHl.
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3. PacnonoxeHue mTyuepos, J0Ka, OOp amnmapara.
4. Tabnuily Ha3HAYCHMS LITYLIEPOB B ammapare.
5. TexHUYECKYyIO XapaKTepPUCTUKY U TEXHHUECKUE TPEOOBAHUS K HEMY.

Ha BTOpOM HCTE BBIMOJHSIOTCS YEPTEXKHU COOPOYHBIX EAWHUI] M JeTajeid. Ueprexu
BBITIOJHSIOTCS Ha ucTax opmara Al.

KypcoBoii MpoeKT SABISETCS CaMOCTOATENbHON pabOTOM CTYy/IEHTa, KOTOPBIN HECET MOJIHYIO
OTBETCTBEHHOCTb 3a €€ KauecTBO (IPaBWJIBHOCTh pacueToB, O(GOPMICHHE YepTeKeh) u
CBOEBPEMEHHOCTh BBINIOJIHEHUS BceX ATamoB paboT. IlpemonaBarenb — pyKOBOJUTENb IMPOEKTa
HampaBiseT pabOTy CTylIeHTa, KOHCYJIbTHPYET IO HESCHBIM BOIPOCAM, OMIPEIENsSIeT CTENeHb
3aBEPILICHHOCTH OT/IEJbHBIX 3TAllOB IPOEKTUPOBAHMUS.

4. O0beM y4eOHOI TN CUUIIUHBI:
4.1. Oynas dopma:

Bunbr yueOHOM paboThI B 3auerHbix B akanem. B acTponom.
eIMHULIAX yacax Jacax

O0umas Tpy10eMKOCTh M CUUILIHHBI MO 3.0 108 81

y4eOHOMY IVIaHY

Konrakthas padora (KP): 0,44 16 12

[TpakTrueckue 3anstus (I113) 0,44 16 12

CamocrositebHas padora (CP): 2,56 92 69

Buja konTpoJsi: 3a4er / 3Kk3aMeH - Kypcosoii -

NMPOEKT
4.2. 3aounas dopma:
Bunet yueGHoii paboThl B 3auyeTHBIX B akagem. B actpoHomMm.
eIMHULIAX yacax qacax

OO0umas TpyA0eMKOCTh M CUUILIHHBI MO 3.0 108 81

y4eOHOMY IIaHY

KonTaktHas padora (KP): 0,17 6 6

Jlexruu (JIek) - - -

[Mpaktuyeckue 3ansatus (I13) 0,17 6 6

CamocrositesbHas padora (CP): 2,72 98 72

Buja konTpoJsi: 3a4er / 3Kk3aMeH 0,11 KypcoBoii KypcoBoii

NPOEKT NMPOEKT

(4) (©)

AHHOTaNUA padove MPOrpaMMbl U CIHILIAHBI
«ITpoexkTHpOBaHNUE MPOIECCOB U ANMAPATOB XUMHIYeckoii TexHosorum» (b1.B.15)

1. Heab JMCHUIUIMHBI — PacIIMPUTh, CUCTEMATHU3UPOBATh U MCIOJIb30BaTh Ha MPAKTHKE
3HAHUW OCHOB THJIPABIMYECKUX, TEIJIOBBIX M MAacCOOOMEHHBIX IMPOILIECCOB XMMHUECKOMN
TEXHOJIOTHH, MO3BOJIAIOIINX BBITYCKHUKAaM OCYIIECTBIATh HAYYHO- MCCIIEIOBATEIBCKYIO
U TIPaKTUYECKYIO pabOTy Ha MPEANPUATHSIX.

2. B pe3yabTare n3yyeHusi AMCHUILINHBI 00y4YaIOLIHUIiCs 10 NporpaMMe 6aKajiaBpuaTa
JOJI2KeH:
0061a0ams cnenyromumu npogeccuonanvuvimu (I1K) kommereHIusIMU:

— CHOCOOHOCTBHIO MPUHUMATh KOHKPETHbIE TEXHUYECKHE pelIeHus Mpu pa3padoTke
TEXHOJIOTUYECKUX MPOIECCOB, BHIOUPATh TEXHUYECKHE CPECTBA U TEXHOJOTHH C yYETOM
IKOJIOTMYECKUX nocieacTBrid ux npumeHenus (I1K-4);

— CIIOCOOHOCTBIO  BBIBISATH M YCTPaHATh OTKJIOHEHUS OT PEKHUMOB  pabOThI
TEXHOJIOTUYECKOro 000PYIOBAHUS U TTAPAMETPOB TeXHOIOoruueckoro mporecca (IMK-11).
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— CHOCOOHOCTBIO TJIAHUPOBATh W MPOBOAUTH (U3NYCCKUE U XUMHUYECKHE IKCTICPUMEHTHI,
MPOBOAUTH 00pabOTKY HX pE3yJlbTaTOB M OIEHWBATh IOTPEITHOCTH, BBIJIBUTATH
TUMOTE3bl ¥ YCTAaHABIHMBATH TPAHWIBI WX [PUMEHEHHS, TMPUMEHITH METOIbI
MaTeMaTUYeCKOro aHaJIM3a U MOJCIMPOBAHUS, TEOPETUUECKOTO W IKCIEPUMEHTAIHLHOTO
uccnenoanus (I1K-16).
3uame.

— METOJIbI pacyeTa TEIUIO- © MaCCOOOMEHHBIX aliapaTos;

— OCHOBHBIC IPUHITUIIBI OPTAHU3AIIMHN TTPOIIECCOB XUMUUYECKON TEXHOJIOTHH,

— THUIIOBBIC MTPOLIECCHI XUMHYECKON TEXHOJIOTUH, COOTBETCTBYIOIIUE AIIapaThl U METOBI
WX pacyeTa;

— METOJIbI COCTABJICHHUS TEXHOJOTHYECKIX CXEM C HAHECEHHUEM BCEX aIllaparoB.

Ymems:
— COCTaBJIATh MaTEPHUATHHBIC U TETUIOBBIC OAIAHCHI JISI CUCTEM Ta3-)KUIKOCTD;,
— PpacCcyuTHIBATh MapaMeTPhl TEIIO- U MACCOOOMEHHOT'0 00OPYI0BaHMS 1 HACOCOB;

— moabuparh  CTaHIApTHOE  OOOpYJOBaHHWE,  HCIOJB3yeMOe B XHMHYECKOU
IPOMBIIIJICHHOCTH.
Braoems:

— METOAOJIOTHEH pacyeTa OCHOBHBIX IapaMEeTpPOB THAPOMEXAHWYECKHX, TEIUIOBBIX U
MacCOOOMEHHBIX TPOIIECCOB;
— OCHOBaMH IIPaBUJIBHOIO MOAOOpa TEIIO U MAaCCOOOMEHHOT'0 000PY10BaHMS;
— METOAAMHU COCTABJIICHUS TEXHOJOTHMYECKMX CXEM U Tpa@uuecKkoro H300paKeHus
OCHOBHOI'O 000PY/I0BaHMSL.

3. Kpartkoe conepxanue THCHMIIHMHBI
Beenenne. Onucanue MPUHLUMIHMAIBHON CXEMbl PEKTH()PUKALMOHHOM YCTAaHOBKHM HENPEPHIBHOI'O
neiictBusi. CpaBHEHHE W OOJIACTH NMPUMEHEHHS HACaIOUHBIX M TapeiabuaThiX KOJOHH. [locTpoeHne
PaBHOBECHOM JIMHUM HA OCHOBE MOJIYYEHHBIX MHIUBUYAJIbHBIX 33 JaHUH.
Monayasb 1. Pacuem pekmugpukayuoOHHOU KOJOHHbI.
Pacuer HacagouHOM W TapenbuaTOd pPEKTH(PUKALMOHHOM KOJIOHH HENpPEephIBHOIO JEHCTBUS.
MarepuanpHblii  OanaHc KOJOHHBI. PacdeT MUHUMaNbHOTO W pabodero ¢IIerMoBOrO YHUCIHA.
[Toctpoenne paboumx nuHUM. Pacuer ckopocTn mapoB M auameTpa KoJoHHBL OmpeneneHue
BBICOTHI amnmapara. PacueT ruapaBiIMYecKoro CONPOTHUBIEHUS KOJOHHbI. CpaBHEHHE JTaHHBIX
pacueTa HacaJO4yHOW M Tapenpb4yaroll KoJOHH. COIOCTAaBIEHHE [IaHHBIX, IIOJYyYEHHBIX I10
porpaMMaM KOMIIBIOTEPHBIX U PYYHBIX pacueToB. BbIOOp KONOHHBI.
Moayasb 2. Pacuem u 6b160p menioooMenHUKoS.
Pacuer u BpIOOp TEMI00OMEHHUKOB (MCHIApUTEINSl, KOHAEHCATOPA, [100IPEBATENs, XOJI0IUIbHUKOB
JUCTWIIIATA M KyOOBOro ocratka) mo oomieil cxeme. ComnocTaBiieHHE MAaHHBIX, MOJTYYEHHBIX IO
nporpaMMaM  KOMIIBIOTEPHBIX M PYYHBIX pacueToB. ['mapaBnuyeckuil pacuer. Brsidop
ONTUMAJILHOTO BapHaHTa TEIIOOOMEHHUKA.
Monyas 3. ['uopoounamuueckue pacuemsi.
PacueT ruapaBIMyYEcKOro CONPOTHBIEHHUS TpyOOnpoBoaoB. PacueT oONTUMaNbHBIX JHAMETPOB
TpyOomnpoBooB. PacueT u noapdop HacocoB.
Moayas 4. [ paguueckoe ogpopmnenue.

Texnonornueckass cxema. PextudukanroHHas KOJOHHA ONPENEIEHHOTO THUIAa C M300pakeHUueM
JeTajell KOHTAKTHBIX 3JIEMEHTOB, PACCUMTAHHBIX B MoayJie 1.
4. O0beM yueOHOI THCUUTITHHBI:
4.1. OuHas popma:

Bt yueGHOi paGoTs! B 3aueTHbIX B akanem. B actponom.
eIMHUIIAX qJacax qacax
O0masi TpyaA0eMKOCTh AMCHUILIMHBI IO 2.0 72 54
y4eOHOMY ILIAHY
KonrakTHas patora (KP): 0,44 16 12
Jlexmm (Jlek) - -
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[TpakTrueckux 3ansatuit 3anstus (113) 0,44 16 12
CamocrositesnbHas padora (CP): 1,56 56 42
Bu koHTpoOJIsI: 3a4eT / IK3aMeH - Kypcosoii Kypcosoii
MPOEKT MPOEKT
4.2. 3aounas ¢opma:
Bt yueGHoi paGoTs! B 3aueTHEBIX B akanmewm. B actponom.
SIMHUIIAX gacax gacax
O0mas TPpya0eMKOCTh JMCUMILIMHBI 110 2.0 79 54
y4eOHOMY ILIAHY
KonraktHas pa6ora (KP): 0,11 4 3
Jlexmm (Jlek) - - -
[Ipaktuueckux 3anstuit 3anstus (113) 0,11 4 3
CamocrositesibHas padora (CP): 1,78 64 48
0,11 Kypcosoii Kypcosoii
Bujx koHTpoOJIsi: 3a4eT / IK3aMeH NMPOeKT NPOEeKT
(4) (©)

AHHOTaNus padoyeil NporpaMMbl IMCUUILTAHBI
«HauvepTarejibHasi reOMeTPHs B TEXHOJOTHH TOHKOI'0 OpraHuveckoro cuaresa» (51.B.16)

1. Heab AuCUMIIMHBI — TpUOOpEeTEeHNE CTyIEHTAMH 3HAHUN B 00JIACTH HAa4ePTATEIbHOM
reOMETPUH, OCBOEHHE OCHOBHBIX IOJIOKEHHHM pa3pabOTKU MPOEKIMOHHBIX YepTekei,
IPUMEHSIEMbIX B MH)XEHEPHOU IPAKTHKE, Pa3BUTHE IPOCTPAHCTBEHHBIX MPEACTABICHUM,
HEOOXO/IUMBIX B KOHCTPYKTOPCKOM paboTe.

2. B pe3yjbTare n3yyeHusi AUCHUILINHBI 00y4YalOLIMiics 10 MporpaMMe 6aKajiaBpuara
JOJIZKEH:

Obnaoams cnenyrommmu oowexkyromypuvimu (OK), obwenpogeccuonanvnvimu (OIIK) n

npogeccuonanvrnvimu (IIK) koMneTeHIusAMY:

— CHOCOOHOCTBIO K CaMOOpraHu3anuu u camoodpaszoanuto (OK-7);

— BJIQJICHUEM OCHOBHBIMHM METOJIaMH, CIIOCOOAMH U CpEACTBaMHU NOJY4YEeHHUs, XpaHEHus,
nepepaboTku HMHPOPMALIMKM, HaBBIKAMH PAOOTHI C KOMIIBIOTEPOM KaK CpPEICTBOM
ympasienus uHpopmanueii (OITK-5);

— CHOCOOHOCTh NPUHMMATH y4acTHUE€ B pa3pabOTKe CPEACTB TEXHOJOTMYECKOTO OCHAIICHUS
MalIMHOCTPOUTENBHBIX Mpon3BoacTB (ITK-9).
3uams:

— OCHOBHBIE 3aKOHBl T€OMETPHUYECKOro (HOPMHUPOBAHMS, MOCTPOCHHS U  B3aUMHOIO
nepeceyeHust MoJiesiel MII0CKOCTH U MPOCTPAHCTBA, HEOOXOAUMBIE JIJISl BBINOJIHEHUS YTEHUS
4epTe)KeH KOHCTPYKIHUH, pPEIIEHUE MO3ULUOHHBIX, METPUYECKHMX 3a/ay, BBINOJIHEHHE
pa3BEPTOK MOBEPXHOCTEM;

— TIpeuMyllecTBa rpaduyeckoro crnocoba mpeacTaBieHuss HHpopMaluy; Trpapudeckue
(GbopMbI, rpaMMaTHKY.

Ymemo:

— BOCIPUHUMATh ONTUMAJIbHOE COOTHOIIEHHWE YacTed M IeJoro Ha OCHOBE Ipaduyueckux
MoJienell, MPaKTUYECKH pealu3yeMbIX B BUJE YEpPTeKeil KOHKPETHBIX MPOCTPAHCTBEHHBIX
O0OBEKTOB;  HCMOJB30BaThb  YEPTEX, TEXHUUECKUH PUCYHOK g  TpaduyecKoro
NPEeCTaBICHUS TEXHUUECKUX PELICHUH;

— wucnoib3oBath crangaptel ECKJl, KOHCTpYKTOPCKYIO MJOKYMEHTAIUI0 (YEepTEXHYI0 H
TEKCTOBYIO) B IPOM3BOJICTBEHHOM, TPOEKTHOM M UCCIIEI0BATEILCKON paboTax.

Bnaoemy:

— OCHOBHBIMU TOHSTHSMH, CBS3aHHBIMH C TpadUYecKUM IpeACTaBIeHUEM HHPOpPMALUU
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rpadM4ecKUMHU CIIOCOOAMHU PEIIeHUs] METPUUYECKHX 3a/1a4 IPOCTPAHCTBEHHBIX OOBEKTOB Ha
yeprexax, METOJaMU NPOEHUpPOBaHUS U HU300paKeHHsI MPOCTPAHCTBEHHBIX (OpM Ha
IJIOCKOCTH MPOEKIUH.
3. Kparkoe coaep:xanue 1MCUMIIMHBI:
[IpenMer HauepraTenbHON reomeTpun. Buasl npoenupoBanus. KoOMIUIEKCHBIN YepTEX TOUKH

Ha 2 © 3 1mwiockocTd mpoekuuil. CBs3b CHUCTEMBI IUIOCKOCTEH MPOEKIUA C CUCTEMOMU
IIPSAMOYTOJIBHBIX KOOpAUHAT. KOMIUIEKCHBIM uepTex NpsAMoi. IIpsmble M IUIOCKOCTH, 4acTHOIO
nosioxkeHus. OnpeleneHue HATypajlbHOW BEIMYMHBI OTpe3Ka. B3anMonpuHaaIe)KHOCTh TOYKU U
npsiMmoil. ['1aBHBIE JIMHUM TUIOCKOCTU. B3anmHOe pacronoxkeHue AByX MNpsMbiX. OmnpeaereHue
BUJIUMOCTH Ha KOMIUIEKCHOM 4YepTeke. B3aumMHoe pacnosoxkeHue NnpsMOdM M IUIOCKOCTH, JBYX
IJIOCKOCTEN. llepneHauKyIIpHOCT NPSMOM M IUIOCKOCTH, IBYX IPSMBIX, IBYX IUIOCKOCTEM.
CrniocoObl npeoOpa3oBaHusl KOMIUIEKCHOTO depTeka. Croco0 BpallleHUs BOKPYT MPOCLUPYIOIIUX
npsMbix. Cnoco® BpameHuss BOKpPYr mpsiMoi ypoBHA. IlnockomapaiienbHOe NepeMelieHHE.
Cnoco0 3aMeHbl TUIOCKOCTEW mpoekiuil. OCHOBHBIE 3a/ayM, pelIaeMble CIOCOOOM 3aMEHBI
TUIOCKOCTeH mpoeknwii. Kpusbie nuanM U moBepxHocTH. OOpazoBaHue, 3a/laHue U U300paKeHUE
noBepxHocTel. [loBepxHOCTH BpalieHus: Konyc, chepa, UuauHap, Top. [lepeceuenne noBepxHOCTU
¢ miockocTelo. [lepeceuenne nosepxHocTM ¢ JuHHEH. Ilepecedyenme mnosepxHocTe. Meron
cekymux riockocteil. Ilepeceuenue moBepxHocTeil. Meron KoHueHTpuueckux chep. Meton
KOHIIeHTpUYeckuXx chep. Meron sKCLeHTpUUECKUX cep. AKCOHOMETPHUUECKHUE MTPOSKIIUH.

4. O0beM yueOHOH AN CUMIIMHBI:
4.1. Ouynas dopma:

Bunsr yue6HOM paboThI B 3ageTHBIX B akagem. B actpoHomMm.
eIMHUIIAX gacax qacax
O0mas TpyA0eMKOCTb JMCIHMIIJIMHBI 110 4.0 144 108
Y4eOHOMY ILIaHy
KonraktHas padora (KP): 1,3 48 36
Jlexumu (Jlek) 0,4 16 12
ITpakTnueckue 3anstus (I113) 0,7 24 18
JlaGopatopusle 3ansTus (J1ad) 0,2 8 6
CamocrositesbHas padora (CP): 2,7 96 72
PacueTHo-rpaduueckue paboThl 0,9 34 25,5
[TonroroBKa K KOHTPOJIBLHBIM paboTaM 0,6 20 15
Jlpyrue BUIbI CaMOCTOSTENBHON pabOThI 1,2 42 31,5
Buj koHTpoIs: 3a4eT / 3K3aMeH _ 3auer 3auer
¢ OLIEHKOH C OLIEHKOH
4.2. 3aounas dopma:
Bunpsl yaeOHOM paboThI B 3auerHbIX B akagem. B actponom.
eIMHUIIAX qacax Jacax
OO0mas TpPyA0EMKOCTb JMCHHUIIJIMHBI 110 4,0 144 108
yueOHOMY IJIAHY
KonTakthas padora (KP): 0,3 12 9
Jlexmmn (JIek) 0,15 6 4,5
[Tpaktnyeckue 3anstus (I13) 0,15 6 4,5
JlaGopatopHsie 3ansaTus (J1ab) - - -
CamocrositeabHas padora (CP): 3,6 128 96
PacueTHO-rpaduueckre paboThI 0,9 34 25,5
[ToaroToBKa K KOHTPOJIBHBIM paboTaM 0,6 20 15
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Jpyrue BUIbI CaMOCTOSITEILHON paOOThI 2,1 74 55,5
Buj koHTpoIs: 3a4eT / IK3aMeH 0,1 3auer 3ader
C OlleHKOI1 C OLIEHKOI1
4) 3)

AHHOTanusA padoyeil NporpaMMbl IMCUMIIHHbBI
«JJIeKTHBHbIE JUCHUTILUIMHBI 10 pu3uueckoii KyabType u cnopry» (b1.B.17)

1. Ieab AMCHUNINHBI.

—  OBJAJEHHE CHUCTEeMOH NPAKTUYECKUX YMEHHH M HaBBIKOB, O00ECHEUYMBAIOIINX
COBEPILEHCTBOBAHHE MCUXO(PU3UIECKUX CITIOCOOHOCTEH;

—  pa3BUTHE CIOCOOHOCTEH MCII0IB30BaTh pa3HOOOpa3Hble (POpMbI PrU3HUECKON KYIbTYPBHI,
CIOpTa U TypHU3Ma JJIl COXPAHEHUs M YKPEIUIEHUsS] CBOETO 3/10POBbs U 3/10pPOBbsSI CBOMX OJM3KUX B
MIOBCEIHEBHOM KU3HU U POPECCHOHATBHOMN e TETLHOCTH;

— (opMupoBaHHE MOTHUBALMOHHO-LIEHHOCTHOTO OTHOILEHHUS K (DPU3NYECKOH KYIbTYpeE,
(bu3n4ecKOMy COBEPILLICHCTBOBAHHUIO U CAMOBOCIIUTAHHIO, YCTAHOBKA Ha 3/10pOBBIN 00pa3 xKHU3HH;

— 0o0ydJeHHe TEeXHUYECKHM U TAKTUYECKHM MTPHEMaM OJHOTO M3 BHJIOB CIIOPTA.

2. B pe3yabTaTe n3y4yeHusi AMCHUILIUHBI 00yUYalOLIUIics 1O NporpaMMe 6aKkajiaBpuara
JOJIZKEH:
Obnaoams cnenyromumu oo1mekyabTypHbiMU (OK) komMneTeHuusMu:

— CMOCOOHOCTH K caMOOpraHu3aiuu U camoobpasosanuio (OK-7);

— CHmoCOOHOCTh MCIOJIB30BAaTh METOMBI M CPEICTBA (PU3UUECKON KyIbTYphI ISl 0OeCreueHus
HOJIHOLCHHO# COLMANbHOI U npodeccroHanbHoii aestensHoctu (OK-8).
3name:

— Hay4yHO-IIPAaKTUYECKHE OCHOBBI (PM3NUECKOM KyJIbTYpHI U CIIOPTA;

—  COIHMAJIbHO-OMOJIOTUYECKHE OCHOBHI (PH3UUECKON KYJIBTYPHI M CIIOPTA;

— BIJIMSHUE O3I0POBUTENIBHBIX CUCTEM (PU3MUYECKOrO BOCIUTAHMUS HA YKPEIJICHHE 30pPOBbS,
npOQUIAKTUKY MPOPECCHOHATBHBIX 3a00JICBaHUN U BPESIHBIX TIPUBHIYCK;

—  CIOCcOObI KOHTPOJISL U OLECHKU (PU3UUECKOTO PA3BUTUSA U PU3NUECKOM OrOTOBICHHOCTH;

— TMpaBWIa W CIOCOOBl TUTAHWPOBAHHS WHIMBHIYaJIbHBIX 3aHATHH pPa3IUYHON IEIeBON
HalpaBJIEHHOCTH;

— cnoprusHble Tpaguuun MXTU-PXTY nm. /I.1. Menaeneesa.

Ymemy:

— BBINOJHATH WHAMBHIYaJTbHO MOJOO0paHHBIE KOMIUIEKCHI IO (U3NYECKOH KYyIbType W
Pa3IMYHBIM BHJIAM CIIOPTA;

— OCYILECTBJIATh CAaMOKOHTpPOJIb 32 COCTOSIHUEM CBOEr0 OpraHu3Ma M coOJroAaTh MpaBHiia
THTHUEHBI U TEXHUKU 0€30I1aCHOCTH;

— OCYIIECTBJIATH TBOPYECKOE COTPYJHMYECTBO B KOJUIEKTUBHBIX (opmax 3aHATUH
¢u3nveckoil KylIbTypoil U CIOPTOM;

—  BBITOJHATH MPUEMBI 3aIIUTHI 1 CaMOOOOPOHBI, CTPAXOBKH U CAMOCTPAaXOBKH.

Braoemw:

— CpeaCTBaMH M METOJaMU YKpeIUIeHHs WHAWBUIYAIBHOTO 3JI0pOBbs, (U3NYECKOTO
CaMOCOBEPILICHCTBOBAHMS;

— JIOJDKHBIM YPOBHEM (U3WYECKON MOATOTOBICHHOCTH, HEOOXOAWMBIM JUISI KA4eCTBEHHOTO
yCBOEHHS TPO(ECCHOHATBHBIX YMEHUH M HABBIKOB B TIpOIleCCE OOYYCHHUS B BY3e, LIS
oOecrieyeHrs: TOJIHOLIEHHOW COLMANBbHOM M Mpo(ecCHOHANBbHOM JAeATeNbHOCTH IOCIe
OKOHYaHUs y9eOHOTO 3aBEIICHHUS;

— TEXHUYECKMMHU M TAKTUYECKUMH HABBIKAMH B OJTHOM U3 BUJOB CIIOPTA.

3. Kpartkoe conepxanue THCHMIIIMHBI

Kypc mucnumimHbel «Q1eKTHBHbIE AMCHMINIMHBI 110 (PM3MYECKON KYyJAbType U CIOPTY»

peanu3yercsl yepe3 BapUaTHBHBIN KOMIOHEHT (3JEKTHBHBIN MOIyab) 328 yacoB (BUJA cCrOpTa IO
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BBIOOpPY CTy/AEHTa), B 3a4eTHBIE COUHHIIBI HE MEPEBOAUTCS, SBISETCS 00A3aTeNbHBIM IS
WCIIOTHEHUS TIPH O4HOU (hopme 0OyueHust.

[IporpaMMa paccunTaHa Ha HW3Y4YEHHE IUCLUIUIMHBI «JJIEKTHBHbIE IMCHUIIIMHBI 110
(pusuyeckoil KyJabType M CHOPTY» B TEYEHHME WIECTH CEMECTPOB M IPEAIOaracT, 4ro
oOyyaromuecss HMMEIOT TEOPETHUYECKYI0 MOArOTOBKY B o0O0jactu auciuriuinHbl  «Dusznyeckas
KYJIBTYPa U CIIOPT», 3aKAHYMBAETCS 3a4€TOM B KOHIIE Ka)XKI0r0 cemecTpa. KoHTpois ycnieBaemocTu
CTYZIEHTOB BEJIETCs 110 IIPUHATON B YHUBEPCUTETE PEUTUHIOBOM CUCTEME.

IIpakTuyeckue 3aHATHS.

[IpakTuyeckuii pa3aen MpOrpaMMBbl peau3yercss Ha y4eOHO-TPEHUPOBOYHBIX 3aHATHUAX B
y4eOHBIX Ipymnax 1o odmel pU3n4ecKoi MoAroToBKe WM M0 BEHIOPAaHHOMY BHJY CIIOPTA.

[IpakTuyeckne 3aHATUS TIOMOTAIOT TMPHOOPECTH OMBIT TBOPYECKOW MPAKTUYECKON
JeSITEIbHOCTH, Pa3BUBAIOT CAMOCTOATENBHOCTh B (DPU3MYECKON KyJIbType U CIOpTE B LEJAX
JOCTIDKEHUSI  (PM3UYECKOTO  COBEPIICHCTBA, IOBBIIIAIOT  yYPOBEHb  (DYHKIHMOHAIBHBIX U
JIBUTATENIbHBIX CIIOCOOHOCTEH, HAlIPaBIEHHO (POPMUPYIOT Ka4eCTBA U CBOMCTBA JINYHOCTH.

[IpakTryeckuii pa3zien BKIIOYaeT B ceOsl moApasesnsl: mo oluiel Gu3ndeckoil moaAroToBKe
(O®II) u cienmanbHOM (hU3MYECcKOi moaAroToBke 1o Buaam cropta (CDII).

Y4eOHO-TpEHUPOBOUHBIE  3aHATUS ~ 0a3upyloTCs  Ha  IIMPOKOM  HCIIOJIb30BAHUU
TEOPETUYECKUX 3HAHUM M METOJMYECKUX YMEHMH, Ha NPUMEHEHUHM pa3HOOOpa3HBIX CPE/ICTB
¢u3nUecKoil KyabTypbl W CHOPTA, CHOPTHBHON M MPO(ECcCHOHATBHO-TIPUKIATHON (HU3HIECKON
IIOJATOTOBKE.

VYaensercs BHHMaHHE BOIIpOCAaM IIPOBEJIEHUS COPEBHOBaHUM (IpaBUjla COPEBHOBAHUM,
cucTeMa po3bIrphILIei, onpesieneHue nodeaurenei, 000py10BaHIE U MHBEHTaph).

Kpurepuem ycrnemHocT OCBOEHHUSI y4eOHOro MaTepuayia SIBJSIETCS HSKCIEpTHas OLEHKa
IPENoJiaBaTessi, YUYUTHIBAIOILAS pe2yNsApHOCMb HOCeWeHUs 00A3AMeNbHbIX YY4eOHbIX 3aHAMUIL,
BBIMIOJTHEHUE YCTAHOBJIEHHBIX HA JIAHHBI CEMECTp KOHTPOJIBHBIX HOPMAaTUBOB (TECTOB) OOILIEH
¢u3nueckoil M CHOPTUBHO-TEXHUYECKOM MOArOTOBKHM JJsl OTHCNBHBIX TIPYIN pasiInyHON
CIIOPTUBHOW HAIPABJICHHOCTH.

4. O0beM yueOHON AMCUMILIMHBI:

4.1. Ouynas ¢opma:

B CemecTpsl
Bun yae6HO# paboTh aKasieM. I ] Il v \% VI
Jacax

O0umas Tpy10eMKOCTb M CUUILIHHBI MO 328 32 66 66 66 66 32

Y4eOHOMY IIAHY

KonTaktHas padora (KP): 328 32 66 66 66 66 32

[Tpaktueckue 3anstus (I13) 328 32 66 66 66 66 32

Buja konTpoJsi: 3a4er / 3k3aMeH 3a- 3a- 3a- 3a- 3a- 3a-
qeT qeT qeT qeT qeT qeT
B CemecTpsl
Bun yuebHoit paboTbl ACTPOHOM. I ] Il v V Vi
yacax
Oo6masi TpyA0eMKOCTh TUCIHIIJIHHbI 246 24 495 | 495 | 495 | 495 | 24

10 y4eOHOMY ILIAHY

KonrakThas pa6ora (KP): 246 24 1495 | 495 495 | 49,5 24
[Tpaktueckue 3anstus (I13) 246 24 495 | 49,5 495 | 495 24
Buja koHTpoJisi: 3a4er / 3k3amMeH _ 3a- 3a- 3a- 3a- 3a- 3a-

yer yer yer YeT | Yer | 4Yer
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4.2. 3aounHas dopma:

B akangem./actpoHoM CemecTpet
Bun yaeOHOMI paboThI ) ' I v VI
Jacax

OO01masi TPYA0€MKOCTh THCIUIIIHHBI 328/246 108/81 112/84 108/81
1o y4eOHOMY IJIAHY
KonrakThas pa6ora (KP): 18/13,5 6/4,5 6/4,5 6/4,5
Jexuuu (Jlek) 18/13,5 6/4,5 6/4,5 6/4,5
CamocrosTeabHas padora (CP): 298/223,5 98/73,5 | 102/76,5 | 98/73,5
Buja xoHTpOJISi: 3a4eT / IK3aMeH 12/9 3auer 3auer 3auer

(4/3) (4/3) (4/3)

AHHOTaLUA Y4eOHO# NMPOrpaMMbl IMCUUILTHHbBI
«JlabGopaTopHblie padoTsl 1o oprannvyeckoit xumun» (b1.B.0/1.17)

1. Heab ANCHMIUIMHBI — TPUOOpETEHHE OOYYAIOUIMMHCS OCHOBHBIX HAaBBIKOB CHHTE3a
OpPTaHHYECKUX BEIIECTB.

2. B pe3yabraTe u3yueHHs IMCHUIIMHBI 00y4YalOUIUiics Mo mporpamMme dakajiaBpuara
J0JIZKEH:

Obnaoams crnenyromumu npogeccuonanvuvimu (I1K) komnereHuusaMu:

CIIOCOOHOCTBIO IUIAHUPOBATh W TMPOBOAWTH (PU3UYCCKHE M XHUMHUYECKUE DKCIICPHUMEHTHI,

NPOBOJIUTH 00paOOTKY MX PE3yJbTaTOB M OIICHWUBATh IOTPEIIHOCTH, BBIIBUTATh THIIOTE3bI

YCTaHABIIMBAThH TPAHUIIBI UX IPUMEHEHUS, IPUMEHSATH METO/IbI MATEMATHICCKOTO aHAIH3a U

MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO U SKCIIepUMeHTaIbHOro uccienosanus (ITK-16)

TOTOBHOCTBIO HCIOJB30BaTh 3HAHUS CBOWCTB XUMHYECKHX DJJICMECHTOB, COCIWHEHUH U

MaTepUalioB Ha UX OCHOBE JIJIsI PelieHus 3a1a4 npodeccnonansHoi aesteaprocty (ITK-18)

TOTOBHOCTHIO M3y4aTh HAYYHO-TEXHUYCCKYIO HH(POPMAIIHIO, OTEYECTBEHHBIN U 3apy0eKHBIN

OIBIT 10 TeMaTuke uccienoanus (ITK-20).

3nams:

TEXHHUKY 0€30MacHOCTH B TaOOPATOPUH OPraHUYECKONW XHUMHUH;

MIPUHITAITEI 0€30TTaCHOTO OOpAIICHUS ¢ OPTAHMYECKUMHU COCTUHECHUSMU;

METOJIbI ¥ BUJBI XpoMaTorpaduu i OMpeeNIeHUs] COCTaBa PEaKIMOHHON CMeCH;

TEOPETUYECKHE OCHOBBI CIIOCOOOB BBIJCIICHUS, OUUCTKA M HJICHTU(PUKAINNA OPraHUICCKIX

BEIIIECTB;

OKCIIEPUMEHTAIBHBIC METOABl TPOBEACHHUS OPTaHMYECKUX PEaKIUH, MPOTEKAIOMUX I10

pa3IMYHBIM MEXaHU3MaM;

OCHOBHBIE OOIIME METOJUKH B3aUMHOW TpaHcopMalid KJIAaCCOB OPTaHUYECKUX
COCJIMHEHMH.

Ymemn:

MPUMEHATh TEOPETUYECKUE 3HAHUSA M OKCIIEPUMEHTAIBHBIE METOJbl HCCIEIOBAHUS

OpPTaHHYECKON XUMUH TIPU PEIICHUH MPOPECCHOHATBHBIX 33134,

chopMynupoBath MpoOieMy u OOOCHOBATh BBHIOOpP MPUOOPOB U HKCIEPUMEHTATHHBIX
METOJIOB MCCIICIOBAHMUS, TIOCTABHUTD ICJIH U 33]]a4d U HAMETHTD ITYTH UX JTIOCTHIKEHUS;
CUHTE3UPOBATH COCTUHEHUS TI0 IPEIOKEHHON METOINKE;

MPOBECTH BBIJICJICHUE W OYMCTKY CHHTE3WPOBAHHBIX BEIISCTB HA OCHOBE TEOPETUUYCCKUX
3HAaHUM 0 OPTraHUYECKOW XUMUU;

BBIOMpaTh PAIMOHATBHBINA CIIOCO0 BBIJCIICHUS M OYUCTKU OPTAaHUISCKOTO COCTMHCHNS,
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— TMPEACTaBJIATh JaHHbIE JAOOPAaTOPHOTO HMCCIEAOBAaHHMS B BUAE I'PaMOTHO O(OPMIIEHHBIX
METOIUK;

— ITPOBOAMUTH AHAIM3 M KPUTUYECKU OLIEHMBAThH IOJYyYEHHBIE HKCIEPUMEHTAIbHbIE JAHHBIC,

000011aTh 1 Jes1aTh 0O0CHOBAaHHbBIE BBIBOJIbI HA 0a3e IMPOBEIEHHBIX OINBITOB;

— BBIOpaTh CII0COO MACHTU(DUKAIIMH OPTAaHUIECKOTO COCTUHEHHS.

Bnaoemnw:

— KOMIUIEKCOM COBPEMEHHBIX SKCIIEPUMEHTAJIbHBIX METOJO0B OPraHUYECKOW XUMHM JUIsS

pEILIECHUS KOHKPETHBIX HCCIIEI0BATENIbCKUX 3a/1a4;

— DKCHEPUMEHTAJIbHBIMU METOJAMHU IIPOBEICHUS OPraHUUECKUX CUHTE30B.

— OCHOBHBIMU METO/IaMH MJIEHTH(PUKALNN OPTraHUUECKUX COECIUHEHUIN

— mnpuemMaMu 00pabOTKHU U BbIIEICHUSI CHHTE3UPOBAHHBIX BEIIECTB;

— 3HAHUSIMU OCHOBHBIX 3aKOHOB OPTaHUYECKOM XMMHH JJI COLCPKATEIBbHON MHTEPIIPETALIMH

MOJIyYEHHBIX IKCIEPUMEHTAIbHBIX PE3YJIbTATOB.
3. Kparkoe conepkaHue QHCHHUILIMHbI

Bbe3zonacHble mpueMsbl U paBuIIa paboOTHI B JIA0OPATOPUN OPraHUYECKOW XUMUH.

OOmue meronsl paboTshl B jabopaTopuu opraHuueckoid xumuu. [locyna, nHaumbosee vacto
npuMmensiemas B Jabopatopuu. HarpeBanue. Oxnaxnenue. [lepememnBanue. MeTosl
UACHTUQUKAIIMM U OYMCTKM OpPraHWYeCKUX BellecTB. VeHTu(uKanus OpraHMYecKUX BEIIECTB
MOCPEICTBOM  pa3nuyHbiX BHIOB xpomatorpapum (TCX, xpomarorpadus Ha Oymare,
noHooOMeHHast xpomaTorpadus, BOXKX), remneparypsl miaBieHus u pedppakromMeTpur. MeTosl
CHEKTPaJIbHOM HUIEHTU(PHUKALMU OPTaHUYECKUX COEITMHEHU.

Ilenn m 3agaun dKCIEPUMEHTAa B OPraHUYECKOM CHHTe3€. TeopeTHueckne OCHOBBI IIpolecca.
Bri6op ycnoBuii peakuuu. Pacdyer cuntesa. Obuiue npaBuiia MoArOTOBKU M MPOBEACHUS CHHTE3A.
Texnuka Ge3omacHoctu. Ilpubop s nposenenust cuntes3a. llpoBenenue omnbita. KoHTposs 3a
X0JIOM peakiuu. Brinenenue, ounctka v aHanu3 npoaykra. CUHTE3bl BELIECTB PA3IMYHBIX KJIACCOB
OpraHMYECKUX coeqUHEHUH. [IpoBeneHre SKCIEpUMEHTANIBHBIX METOJ0OB UCCIIEI0OBAHUS PEAKIIUM.
[IpoBenenue peakuuii, IPOTEKAOIUX 10 MEXaHU3MAaM:

— HYKJICO(QHJIBHOTO 3aMEIIEHUS — CHHTE3 I'aJIOr€HAJIKaHOB;

—  HYKJICO(QHJIFHOTO TPUCOCIMHEHUS — CHHTE3 CIIOKHBIX 3(UPOB KapOOHOBBIX KHCIIOT,

aMMJI0B KapOOHOBBIX KUCIJIOT, a30TCO/IEPIKAIIUX aTbJIETUIOB U KETOHOB;
— DJEKTPOQUILHOTO 3aMEIleHUs B apoOMaTHYECKOM psly — PEaKIUM HUTPOBAHUA,
OpoMHUpOBaHUs, CYIbPUPOBAHUS;

— peakuMil TMa30THUPOBAHUS U a30COUETaAHMUS;

— peakuuii okucieHus (CHHTe3 aiueToHa, |,4-0eH30XWHOHA, OEH30MHOW KHUCIOTBHI) H
BOCCTAHOBJICHHUSI.

4. O0beM yueOHON AMCHUILIMHBI:

4.1. Oynas dopma:

Bunsl yueOHol paboThl B 3aueTHbIX B akanewm. B actpon.
€AMHHLIAX qacax qacax

4,0 144 108

OO0masi Tpy10eMKOCTh M CUUILIHHBI IO
Y4eOHOMY IIaHy

AyIuTOpHBbIE 3aHATHS: 2,22 80 60
Jlextuu (Jlek) - - -
[Tpaxtrueckue 3ansatus (113) -
JlaGoparopus 3austus (J1ab) 2,22 80 60

CamocrosiTesbaas pa6ora (CP): 1,78 64 48
Bupa xouTpoJsi: 3a4er / 3k3amMeH _ 3ader ¢ 3ader ¢
OIlEHKOM OIIEHKOMI

4.2. 3aounas dopma:
Bunpr yue6HOM paGoThI B 3auetHbIX B akanem. B actpoH.
eAMHUIAX yacax yacax
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O01ast TPY10€MKOCTh THCHUTIJIHHBI 110
y4eOHOMY IJIaHy

AYAUTOpPHBIE 3aHATHS: 0,56 20 15
Jlexuuu (Jlek) -
[Tpaktrueckue 3ansatus (113) -
Jlaboparopus 3anstus (JI1ao) 0,56 20 15

4,0 144 108

CamocrositesbHas padora (CP): 3,33 120 90
Bua koHTpOJIA: 3aUeT / IK3aMeH 3ader ¢ 3auer ¢
0,11 OIIEHKOM OIIEHKOM
(4) 3)

4.4.3 IncuMniuHbl BAPDUATHUBHON YacTH (UCHUNJIMHBI 10 BLIOOPY)

AHHOTaNus padoyeil NporpaMMbl IMCUHILTAHBI
«OCHOBBI MEHEI)KMEHTA U MAPKETHHI'Aa B TEXHOJIOTHH TOHKOT0 OPraHN4€eCKOro CHHTE3a»
(b1.B.1B.01.01)

1. Henp AUCHUIUIMHBI — TIONyYEHUE CHUCTEMBbl 3HAHUH O 3aKOHOMEPHOCTAX
(GYHKIIMOHUPOBAHMSI ~ TPEINPHSITHA B~ CHCTEME  HAlMOHAIBHOH  AKOHOMHKH,
Mpe/CTaBlIeHU B 00JacTH MEHEI)KMEHTa M MapKETHUHIa, BKIIIOYas METOJOJIOTUYECKUE
OCHOBBI ¥ 3aKOHOMEPHOCTH, (YHKIIMH, METOJIbl, OPTraHU3alHOHHBIC CTPYKTYPHI,
OpraHM3aIMI0 MPOLECCOB, TEXHUKY M TEXHOJOTHUI0O MEHEI)KMEHTa W MapKeTHHTa B
YCIIOBHUSAX PHIHOYHOM SKOHOMHUKH; 3aJ0KEHHE OCHOB NMPO(EeCCHOHAIBHON NesTeTbHOCTH
OakaaBpoOB.

2. B pe3yabTaTe u3y4yeHusi AMCHUILIUHBI 00y4YaloLIUiics 1O MporpaMMe 6aKkajiaBpuara
JOJI2KeH:

Obaaoams crnenyromumu npogeccuonanvivimu (I1IK) koMrereHIIUAME:

— HCIOJb30BaTh HOPMATHUBHBIC JTOKYMEHTHI [0 KaueCTBY, CTaHIAPTU3ALMHU U CepTU]UKAIIH
MPOAYKTOB W HX W3JAETHH, JJIEMEHThl HSKOHOMUYECKOTO aHaiu3a B MPaKTHYECKOU
nesrenproctH (ITK-3);

— CIOCOOHOCTBIO aHANM3UPOBATh TEXHHUYECKYIO JOKYMEHTAIIMIO, MOoJ0upaTh 00OpyI0BaHHE,
TOTOBHTH 3asBKU Ha MproOpeTeHne u peMoHT obopyaoBanus (ITK-9);

— aHaTU3HUPOBATh TEXHUYECKYIO IOKYMEHTAIIUIO, MOAOUpaTh 000pyA0BaHNE, TOTOBUTH 3aBKU
Ha nproOpereHue 1 peMoHT obopynosanus (ITK-10);

— TOTOBHOCTHh W3y4YaTh HAYYHO-TEXHUYCCKYIO MH(POPMAIUIO, OTCUSCTBECHHBIA U 3apyOeKHBIH
ombIT 10 TeMatuke ucciaenoBanus (I1TK-20).
3namu:

— TPUHIUOBI COCTABJICHUS TEXHUYECKOW ITOKyMEHTanuu (TpadukoB padOT, WHCTPYKIUH,
MIJIAHOB, CMET, 3asBOK Ha MaTepuajbl U 000PYyI0BaHKE) U IP.;

— TEOPEeTUYECKUE OCHOBBI M METOJIbI BEIPAOOTKHU IIE€TIEH U cTpaTeruu Ou3Heca;

— TMPUHIUOBI TOJATOTOBKM JOKYMEHTAIIMU AJI CO3/IaHUs CHUCTEMbl MEHEKMEHTa KadecTBa
MpeNPUATHS;

— METOMBI M TEXHOJIOTUH TPUHATHS U peaTi3aIluy YIIPaBICHICCKUX PEIICHUH.

Ymems:

- COCTaBIIAITH 3asBKH Ha 000pPYIOBAHHE;

- pa3pabaThiBaTh TEXHUYECKYIO JOKYMEHTAIIUIO;

- TPUHUMATH YIPABICHYCCKUE PEIICHUS U OPTaHU30BBIBATH UX BHITIOJHEHUE,

- cobupath, 00pabaThIBaTh U HCIOIH30BATh YIPABIEHYECKYIO0 HH(POpMAIIHIO;

- paboTaTh C YIpaBICHYECKOW JJOKYMEHTAIMel, IOJh30BaThCs 3aKOHaM, HOPMaMH U
MPaBWJIaMHU aJIMHHHCTPATHBHOMN JCSITEITLHOCTH;

- pacmpenensiTh 00I3aHHOCTH H OTBETCTBEHHOCTH;
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UCTIOJIb30BaTh METOIbI MOTHBAIINH ITEPCOHAA,

KOHTPOJIMPOBATh U PETYIUPOBATH UCIIOJHEHHUE IJIAHOB.

Braoemy:

- HaBbIKaMU IPUMEHEHHUS ONTUMAJIbHBIX MOJXOA0B I JUArHOCTUKHU U aHAJIN3a PbIHKA;
METO/IaMHU PYKOBOJICTBA IIEPCOHAIIOM;

UHCTpyMEeHTaMU 3((HEKTUBHOTO yIPaBICHUS PEATPUATUEM.

3. Kpatkoe conepxanue TUCHMIIMHBI

Moayab 1. OcHOBBI yHIpaBJieHUS NPeANPUATHEM

1.1 Bgeoenue. IIpeomem, memoo u cooepircanue oucyuniunvl «OcHOGbl mMeHedIcmenma
u mapkemunza». Teopus yHpaBlieHUs: YIpaBlIeHHE Kak MOTPeOHOCTh M Kak (pakTop ycmexa
JeSITeIbHOCTH, CYIIHOCTh U COJEp)KaHHE YIPABICHHS, MECTO TEOPUH YIPaBICHHUS B CHUCTEME
COBPEMEHHBIX 3HaHHM, crnenuduka yrnpaBICHUECKON ESTEIbHOCTH, COBPEMEHHbIE MPOOIEMbI
yrnpaBieHusi. ['€He3uc Teopuu YHpaABICHUS: YIPABICHUECKHUE PEBOJIIONHMH, BO3HUKHOBEHHE
HAyYHOW TEOPUU YIPABICHUSA, HCTOKM U TEHIACHIMH pPa3BUTUS POCCHIICKOTO yHpaBlICHUS.
3aKOHOMEPHOCTH M TIPUHIMIIBI YIPABICHHUSA: CYObEKTUBHBIE M OOBEKTUBHBIE (DAKTOPHI B
yIpaBICHUH.

1.2 Cucmema ynpaenenus npeonpusmuem u ee cmpykmypa. Ouenka r¢ppexkmugnocmu
ynpagnenus. Cuctema ymnpapleHUS: TOHATHE CHCTEMbl YIpaBlE€HUs, pacnpenerneHue (yHKIUH,
MIOJTHOMOYHMI U OTBETCTBEHHOCTH, IPUHIUITBI IOCTPOSHUS CUCTEM yrpaBieHus. Llenrpanuzanus u
JNEleHTpaIu3aysl  yIpaBlIeHUs, JeJIeTMPOBAHUE IIOJIHOMOYUN B TIpoleccax YIpaBJICHUS.
Opranu3anvoHHas CTPyKTypa U ee BuAbl. OCHOBHBIE TOHATHS 3()()EKTUBHOCTH YIpPaBICHHUS.
[Tokazarenu 3 PeKTUBHOCTH yIIPABICHHUS.

Moayab 2. OCHOBBI MEHEIKMEHTA

2.1 Ilenu 6 cucmeme ynpaenenusa. Paspabomka cmpamezuii u nianoe opzanu3zayuu.
Llenu u menenojaraHue B YIPaBJICHUU: POJIb IIETH B OPTaHU3AIMHM M OCYIIECTBICHUHU MPOIECCOB
yrpaBieHus, Kiaccudukaius menei, mocTpoeHue IepeBa 1elieil; coueTanne pazHooOpas3us 1enen u
GyHKIMH MEHEKMEHTa; CHCTEeMa YIPaBICHHs IO IENsM; CTPaTeTusi W TaKTHUKA YIPaBIICHUS.
CymHOCTh, NPUHIMIBL M METOAbl IMIaHupoBanus. lIporecc BbipaOoTku crpaterun. Dopmbl
TEKYIIETO IJIAHUPOBAHUSI.

2.2 Texnonozua paspabomku u npuHamusa ynpaeienueckux peuienuil. Pa3zpaborka
YIPABICHYECKUX  PEIICHHW: TIOHSATHE ¥  KJacCU(UKAIUs  YIPABICHYECKHX  PEIICHHIH,
OCHOBOIIOJIATAIOIINE 3JIEMEHTHI IEATEIIbHOCTH, YCIOBUS M KPUTEPUU MPUHATHS PEIICHUH, Ipolecc
¥ MOJICTIM TIPHHATHUS YIPABICHUYECKNX PEUICHNUH, peau3alisl YIpaBIeHISCKIX PEIIeHUH.

2.3 Baacmwv 6 cucmeme ynpagieHusn. audepcmeo u cmuap ynpagienus. OTHOIICHUS
BJIACTH B CHCTEME YIPABIICHHsS: TIOHSATHE M THIIOJIOTHS BIIACTH; BJIACTh M aBTOPUTET MEHEIKepa;
npu3HaKd, (GaKkTOpbl W TPOSBICHUS HEYMPABIIEMOCTH; WCTOUYHUKH BIACTH B YIpPaBICHUU
OpraHu3aiieif; MapTHEPCTBO B TpoIeccax MeEHEKMeHTa. JIMIepcTBO W CTHIIb yIpaBIICHUS:
nporecchl POPMUPOBAHUS U OCHOBHBIE COCTABISIONINE JIUEPCTBA, (popManbHbIe U HeOpMaTbHbBIE
(bakTopBl THIEPCTBA, MPOSBICHHUE JHIEPCTBA B CTHIIE YNPABICHHS, TEHICHIMS PAa3BUTHS CTHIISL
yIpaBIeHUsI.

2.4 Momueayuonnvie 0cHoewl ynpasnenua u Kongaukmel. MoTUBalMsl ACSITEILHOCTU B
yIpaBIeHUU: MOTUBBI JEATEIHHOCTH YEJOBEKa M MX POJIb B YIPaBIEHUHU, OCHOBHBIC MOHSITUS U
JOTHKa Tpolecca MOTHBAIWHU, (akTOpel (OPMHUPOBAHUS MOTHBOB TpY/a; HCIOJIH30BAHHE
MOTHUBAIlMM B TPAKTUKE MEHEKMEHTa; (akTopsl 3(()EKTHBHOCTH MOTHUBAIIMU, COBPEMEHHBIE
KOHIETIIIMM MOTHBAIMH. [ pynmoBas JWHAMHKA W KOH(IMKTBI: POJIb TPYIIBI B IOBEIACHUH M
JESTEIbHOCTH 4elloBeKa, (OpMUPOBAHUE TPYII, B3aWMOJACWUCTBUS B TPYIIE U B OpPraHU3AIINU;
BO3HHUKHOBEHHWE, TIPOSBICHWE W Pa3HOBUAHOCTH KOH(MJIHMKTOB, BIMSHHE KOH(IMKTOB Ha
yIpaBIeHHE.

Moay.b 3. OCHOBBI MAPKETHHIA.

3.1 Mapkemunz KaKk cucmema ynpaeieHus, pezyaiuposanusa u uzyyenus poinka. Ilonsrue
MapKETHHTa, MTPOUCXOXKICHNE W CYIIHOCTh MapKETHHTa, Iedr MapkeTuHra. OCHOBHBIC NMPU3HAKU
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MapKETHHTOBOTO CTWIsl ynpabieHus. Konmenuumu wmapketwHra. OCHOBHBIE BHUIbI MapKETHHTA.
MapkeTuHroBas cpena.

3.2 Komnnexc mapkemunza. Ocnosnvie mapkemunzogvle uncmpymenmat. Conepxanue u
nporecc yrpaBieHHs MapkeTHHroM. OCHOBHbIE (YHKIIMM MapKeTuHra. ToBapHas, IEHOBasl,
cOBITOBasi U KOMMYHHKAIIMOHHASI TIOJUTHKU (GUpMbI. ToBapHbIe cTpareruu. Pa3paboTka HOBBIX
TOBApOB.

4. O0beM y4eOHOI TMCUUIIUHBI:

4.1. Oynas dopma:

. B 3aueTHEBIX B akazmewm. B actponom.

Bujt yuebuoii paboTsl e IMHULIAX yacax yacax
O0masi Tpya0eMKOCTh JAUCHUIJIMHBI 10 20 79 54
Y4eOHOMY IJIAHY
KonrtaktHas padora (KP): 1,0 36 27
Jlexumu (Jlek) 0,5 18 13,5
[Tpaktnueckue 3arstus (I13) 0,5 18 13,5
CamocrositesibHas padora (CP): 1,0 36 27
CaMocTosTeIbHOE N3YUCHHUE Pa3/IeioB 1,0 36 27
JIACIIUIUTHHBI
Bua koHTpoIs: 3aueT / IK3aMeH - 3auer 3ager

4.2. 3aounas dopma:
. B 3aueTHBIX B akanem. B acrponom.

Bup yueOHoii paboTsr eIMHUIIAX gyacax yacax
O0masi TpyaoeMKOCTb JAUCHUILIMHBI 110 20 79 54
Y4eOHOMY ILIaHY
KonrtaktHas paoora (KP): 0,28 10 75
Jlexumu (Jlek) 0,17 6 45
[IpakTnueckue 3anstus (I113) 0,11 4 3
CamocrositesbHas padora (CP): 1,61 58 43,5
CaMocTosATeIbHOE N3YUCHUE Pa3/IeiioB 1,61 58 435
JIACIIUILTUHBI
Buj koHTpos: 3aueT / IK3aMeH 0,11 3auer 3auer

(4) 3

AHHOTanuA padode NPOrpaMMbl U CIHILIAHBI
«OCHOBBI TEXHHYECKOI'0 PeryJTHPOBAaHUsA M yIIPABJIEHHE KA4YeCTBOM B TEXHOJIOTHHU
TOHKOTr0 oprannveckoro cuuresa» (b1.B.[1B.01.02)

1. Ieap AMCHMIUIMHBI — HAYYUTH CTYJCHTOB NPHMEHITH KOHTPOJIBbHO-U3MEPHUTENBHYIO U
UCTIBITATEIbHYIO TEXHHKY, METOJaM H CpPEICTBAM TEXHUYECKOTO pETyIUpOBaHHS,
METO/laM KOHTPOJIsi KadecTBa BBIYCKAaeMOH NPOAYKIMH, COBPEMEHHBIM CHCTEMaM
YIIPaBJICHUS] KAYECTBOM.

2. B pe3yabTaTe H3y4yeHHs AUCHUILINHBI 00y4YalOIMiicsl MO MporpaMMe dakajaaBpuara
JOJIZKEH:

Obaaoams cnenyromumu npogeccuonanvuvimu (I1IK) kommnereHIUAMU:

— HCIOJB30BaTh HOPMATHBHBIE JOKYMEHTHI 10 Ka4eCTBY, CTaHAAPTH3AINHA U cepTH()HUKAINN
MPOAYKTOB ¥ WX W3JACIHHA, DJIEMEHTH DSKOHOMHYECKOTO aHajih3a B TPAKTHYECKOM
nestenprocTH ([TK-3);

— CIOCOOHOCTHIO aHAM3UPOBATh TEXHUYECKYIO JOKYMEHTAIHIO, MOJ0NpaTh 000pyI0OBaHNE,
TOTOBUTD 3asBKU Ha MPHOOpeTeHne 1 peMoHT obopynoBanus (ITK-9);
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— aHaTU3HUPOBATh TEXHUYECKYIO TOKYMEHTAIUIO, MOAOUpaTh 000pYIOBAaHUE, TOTOBUTH 3asBKH
Ha npuodpeTeHne U peMoHT obopynoBanus (ITK-10);

— TOTOBHOCTHh M3y4aTh HAYYHO-TEXHUYECKYI0O MH(POPMAIUIO, OTCUSCTBECHHBIA U 3apyOe:KHBIMA
ombIT 1o Tematuke uccaeaoBanus (ITK-20).
3nameo:

- 3aKOHOJATCJIbHbIE KM HOPMATHBHO TIPABOBBIC AaKThl, METOJMYECKHE MaTepHaibl IO

TEXHUYECKOMY PETYJINPOBAHMUIO;

- IEepCHEeKTHBBl TEXHUYECKOTO pa3BUTHS M OCOOCHHOCTU JESTENbHOCTH OpraHu3aluil,
KOMIIETEHTHBIX Ha 3aKOHOAATEIbHO-IPABOBOM OCHOBE B 00JacTH TEXHUYECKOTO
pEryJInpoBaHus;

- OCHOBBI TEXHUYECKOI'O PETYJINPOBAHHUS.

Ymemn:

- TPUMEHSTh METOJbI U MPUHIUIBI CTAHAAPTU3ALUN MIPH pa3padOTKe CTAHIAPTOB U IPYTHX
HOPMATHBHBIX JJOKYMEHTOB;

- TMPOBOAUTH  TOJATBEP)KICHUE  COOTBETCTBUS  MPOAYKIHMH, TPOIECCOB M YCIYT

PEIbABISAEMBIM TPEOOBAHUSM;

- TPUMEHSTH METOBI KOHTPOJIS U YIIPABJICHUS KAa4eCTBOM;

- aHaJIM3UPOBATH JAHHBIC O KAYECTBE MPOIYKIIUU U ONPEIICISATh MPUIHHBI OpaKa;

- HCIOJIb30BaTh KOMIIBIOTEPHBIC TEXHOJIOTHH IS IIAHUPOBAHUS W TPOBEACHUS PabOT IO
TEXHHUYECKOMY PETYIUPOBAHHUIO.
Brnaoemw.:

— HaBbIKaMH UCIIOJIb30BAHUSA OCHOBHBIX HHCTPYMCHTOB YIIPABJICHUA KAYCCTBOM;,
- HaBBbIKaMH O(i)OpMJ'IeHI/IH PE3YyJIbTAaTOB HUCIBITAaHUH | IIPpUHATHUSA  COOTBCTCTBYIOIIUX

peIICHUI;
- HaBbIKaMU O(OPMIICHUS HOPMAaTUBHO-TEXHUYECKON JOKYMEHTAIIIH.
3. Kparkoe coaep:xanue 11 CUUIIMHBI

Mooyns 1.

1.1 Beenenmne. 3akon P® «O TexHMYeCKOM peryJupoBaHUN».

Mepbl  TEXHMUYECKOTO  pEeryJupoBaHMs, OCHOBAaHHBIE Ha  3aKOHOJATENbCTBE 00
OTBETCTBEHHOCTH 32 Ka4eCTBO M 0€30MaCHOCTh MOCTABIISIEMOM MPOAYKINH («3aKOH O 3aIlUTe MpaB
noTpeduTenein).

1.2 HeoTBpaTHMOCTH OTBETCTBEHHOCTH M3rOTOBHMTEJIS W OPraHU3allMd B LeNH
«M3TOTOBHTE/b- POJaBel- NOTPeONTEeb.

Heno6pokauectBenHass nponykuusi. MckaxeHHas uHpopManus o0  (aKTHUYECKUX
xapakTtepucTukax npoaykuuu. danscudpunupoBanHas npoaykius. OTBETCTBEHHOCTh MPOJaBLa U
U3TOTOBUTEIIS.

1.3 JToka3aTejbCTBO I00POKAYECTBEHHOCTH peajn3yeMoii MpoayKIMU H3TOTOBUTEIEM.
Cas3b MeKIy HAJIM4YHMeM JAeeKTa U BeTHYHNHON yiepoa.

KauecTBeHHast npoayKuus-ycaoBUe BBKUBAHUS (UPM B KOHKYPEHTHOM O60pbOe.

1.4. Texnuyeckoe PperyJMpoBaHUe, OCYIIECTBJsieMOe TIOCYAapcTBOM B 00JacTH
0e30macHOCTH NPOAYKTOB. TexHHUYecKHe PerjiaMeHThl H OlleHKAa COOTBETCTBHS.

Bunsl texnuueckux perigameHnToB. CojepxkaHMe TEXHMUYECKMX perjameHToB. llpaBuia
MOCTPOEHUS.

1.5. ®opmMBbI TeXHHYECKOT0 PeryJIMpoOBAHHUS.

[TonTBep:keHne COOTBETCTBUS, TOCYAAPCTBEHHBIM KOHTPOJIb, HAI30D.

1.6. AkkpeauTanusi Kak (popMa rocy1apcTBeHHOr0 TeXHHYECKOro peryJiMpoBaHuUsl.

lenrn ¥ TPUHIMIIBI aKKpPEIUTAMW. AKKpEOWTAIMsi OpraHoB TO cepTHdHUKanuu u
UCTIBITaTeNbHBIX J1abopaTopuil. CepTU(PHUKAIIMOHHBIE UCIIBITAaHUS MPH aKKpeIUTaluu. 3apyOexHas
aKKpeIuTalysl.
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1.7. Mepsbl, npenycMaTpuBamIye HCNOJb30BaHHE J00POBOJBHBIX CTAHIAPTOB H
A00POBOJILHOM CepTUPUKAIMH.

KauectBo. Baenpenue cuctem kauectsa. O0ydeHue u HOOPMHUPOBAHKE TOTPEOUTEICH.

1.8. IIpunuunsl 1 GopMbI MOATBEP:KIEHUSI COOTBETCTBHSI. CXeMBbI.

Monyab 2

2.1 MeToauveckne OCHOBBI YIIPaBJIeHHsI KAYeCTBOM.

Craguy S>KM3HEHHOTO [MKJIA TPOAYKIMU. METoAsl OIEHKH KadecTBa IPOIYKIIHH.
Cranpgaptuzanus B yIOpaBICHUUM KauecTBOM - MexayHapoansle crangaptel cepun  9000.
3apyOeKHBIN 1 OTCUECTBEHHBIN OTBIT YIIPABICHUS KA9€CTBOM.

Konnenmus «Bceobiiiero ynpaieHHs] Ka4eCTBOM.

Mertposoruueckoe o0ecrieueHre KayecTBa MpOayKIUH.

2.2JIuueH3upoBaHue. AKKpeIuTaumsi.

3aKoH 0 JINLEH3UPOBAHUU.

2.3 Ceprudukanus Kak npoueaypa noarBepxaeHusi COOTBETCTBHSI.

2.4 Tlpunuunsl 4 GopMbI NOATBEPKIEHUS COOTBETCTBHS.

2.5 Cxembl cepTH(PUKANNH U IeKJIAPUPOBAHHUS.

Onucanne cxem neknapupoBanus (11-71) U cepTUdUKAIUN.

2.6  JloOpoBoJibHOEe  MOATBEpP:KI€HHE  COOTBETCTBHS.  JKCIOPTHpPyeMass U
HMIIOPTHPYeMasi POAYKIHSA, MOJIesKalIast 0053aTeIbHOMY NMOTBEP:KAEHUI0 COOTBETCTBHSI.

YcnoBus BBO3a Ha TeppuTopuio Poccum mpoayKuuu, ToJUIeKalled 00s3aTeNbHOMY
MOJITBEPKICHUIO COOTBETCTBUSI.

4. O0beM yueOHOU TMCUMILINHBI:

4.1. Oynas dopma:

. B 3aueTHbBIX B akanem. B acrponom.

Bup yueOHoii paboTsr e IMHUIIAX gyacax yacax
O0masi TpyaoeMKOCTh JAUCHUILIMHBI 110 20 79 54
Y4eOHOMY ILIaHY
Konrakrnas pa6ora (KP): 1,0 36 27
Jlextuu (JIek) 0,5 18 13,5
[Tpaktnueckue 3anstus (I13) 0,5 18 13,5
CamocrositesbHas padora (CP): 1,0 36 27
CaMocTosTeTbHOE U3YUCHUE PA3/ICIIOB 1,0 36 27
JCIUATUTHHBI
Buj koHTpos: 3a4et / IK3aMeH - 3auer -

4.2. 3aounas ¢popmMma:
. B 3auetHbIX B akanmem. B actponom.

Bu yuebHoi paboTer eIMHUIIAX gacax gacax
O0masi TpyaoeMKOCTb AUCHUIJIMHBI 110 20 79 54
Y4eOHOMY IIaHy
Kounrakthas pa6ora (KP): 0,28 10 75
Jlexruu (JIek) 0,17 6 45
[Ipaktnueckue 3ausarus (113) 0,11 4 3
Camocrositesannas pa6ora (CP): 1,61 58 43,5
CaMocCTosATeTbHOE U3YUCHUE Pa3/IeiioB 1,61 58 435
JIUCIUATUTHHBI
Bua koHTpoas: 3auet / 3K3amMeH 0,11 3auer 3ayer

(4) (©)
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AHHOTaus padoyeil NporpaMMbl IMCUUILTAHBI

«BbluncauTeIbHAS MATEMATHKA B TEXHOJOTUM TOHKOTI0 OPraHmvIeCKoro CHHTE3a»

(51.B.JB.02.01)

1. Heap JAMCHUNJMHBI — HAYYHTh OOYYAIOIIMXCS TEOPETHYECKUM 3HAHUAM, U

IPAaKTUYECKMM YMEHHUSIM U HaBbIKaM MCIIOJIb30BaHMS COBPEMEHHBIX MaTeMaTHUYECKUX
METOJIOB C IIPUMEHEHHUEM IakeTa mareMarudeckux nporpamm MATLAB mis pemenus
HIMPOKOI'0 Kpyra 3a/1a4 BIYUCIUTEIbHON MaTEMATUKH.

2. B pe3yabTaTe H3y4yeHusi AMCHUILINHBI 00y4YalOLIUIics 1O NporpaMMe 6aKajiaBpuara

JOJI2KeH:
Obaaoams cnenyromumu npogeccuonarvuvimu (I1K) kommereHIusIMU:
CIIOCOOHOCTBIO NPOBOAMUTH AHAIMU3 CHIPbS, MAaTepUalIOB U TOTOBOM MPOAYKIUH,
OCYIIECTBIIATH OLIEHKY pe3ynbraToB aHanu3a ([1K-10);
CIIOCOOHOCTBIO IJIAHUPOBATh U MPOBOAUTH (PU3UUYECKHE M XMMUYECKUE HKCIIEPUMEHTHI,
MPOBOANTH 00Pa0OTKY UX PE3yIbTAaTOB M OIICHUBATH IMOTPEITHOCTH, BBIIBUTATH THIIOTE3bI U
yCTaHaBIIMBATh I'PAHUIIBI UX IPUMEHEHUS, IPUMEHSATh METO/Ibl MAaTEMAaTHUYECKOI'0 aHAIN3a U
MO/ICITMPOBAHHUS, TCOPETUIECKOTO M SKCIIEpUMeHTaIbHOTO rccieaoanus ([1K-16);
3nams:
(UBHKO-XMMHYECKHUE U XUMUKO-TEXHOJIOTHYECKUE 3aKOHOMEPHOCTH TTPOTEKAHUS MTPOIIECCOB
U3MEHEHHUsl arperaTHOro COCTOSHUA Mapo(ra3o)-KUAKOCTHBIX CHCTEM, PEaKTOPHBIX
MIPOIIECCOB M OCHOBHBIX MPOIIECCOB Pa3/ICICHUS XUMHUYECKON TEXHOJIOTHH;
METO/Ibl U aJITOPUTMBI KOMIIBIOTEPHOT'O MOJIETUPOBAHUS OCHOBHBIX MPOILIECCOB XMMHUECKOMN
TEXHOJIOTHH M TEXHOJIOTHYECKUX CXEM XUMHUYECKUX MPOU3BOJICTB;
OPUHLIMIIBI  TPUMEHEHUS METOAOJOTHU KOMIIBIOTEPHOTO MOJEIUPOBAHUS  XUMHUKO-
TEXHOJOTMYECKHX  TIPOIECCOB  NPH  ABTOMATU3MUPOBAHHOM  MPOCKTUPOBAHHHA U
KOMIIBIOTEPHOM YIPABICHUH XUMUYECKUMH MPOU3BOICTBAMHU.
Ymems:
pemaTe 3aJa4d KOMIIBIOTEPHOTO MOJICIMPOBAHUS MPOIECCOB Mapo(Ta30)-KUIKOCTHBIX
paBHOBECH, a0COPOIINH, TUCTUIUIAINN, PEKTH(PUKAIIUN U KUIKOCTHON SKCTPAKIINU;
OPUMEHSTh TOJYYCHHbIE 3HAHUS TPU PEIICHUU MPAKTHYECKUX 3a7a4 KOMIIbIOTEPHOTO
MOJIETTMPOBAHUSI OCHOBHBIX MPOIIECCOB XUMUYECKOW TEXHOJIIOTUN U TEXHOJOTHYECKHX CXEM
XUMHUYECKHUX TIPOU3BOICTB.
Braoemo:
METOJIaMU TIPUMEHECHHS CTaHJAPTHBIX MaKeTOB MpuKIaaHbiX mporpamm (III1IT) u nmakeros
monenupyronmx nporpamm  (I[IMII) 1ns  MonmenwpoBaHUST OCHOBHBIX — IMPOIIECCOB
XUMHUYECKON TEXHOJIOTHU U TEXHOJIOTHYECKUX CXEM XUMHUICCKUX MTPOU3BOICTR.

3. Kparkoe coaep:kanue 1MCUHNIHHBI

Beenenue. Llenu n 3amaun xypca. Kparkuii nCTOprYecKHil O4EpK Pa3BUTHSI OTEYECTBEHHON

u SaPY6C)KHOI>'I BBIYMCIUTENHHON MaTeMaTUKH. OCHOBHEIC DTaIlbl p83p8.6OTKI/I U pcajindalinun
AJITOPUTMOB Ha KOMIIBIOTEPAX.

Mopayas 1. BpluucanreabHass MaremMaTuka. OCHOBHBIE JTanbl: pa3spadoTka u

peaju3anusi aJIropuTMOB Ha KommnbloTepax. Cucrema komnbloTepHoii Mmatematuku (CKM)
MATLAB nuis1 penieHusi 3a1a4 BbIYMCIUTEIbHOH MATeMATHKH.
Tema 1.1. Co3ganue M-nporpaMM M OCHOBHbLIC omepaTropbl M-si3bIKa mporpaMMupOBaHHS

MATLAB. Bapuanrs! crpykrypsl nporpamv Ha MATLAB.

Opranuzanus pabouero crosa Desktop Layout;

Ocnosnbie onepanuu B Command Window;

OcHoBHbIe onepanuu B Editor;

JIuHeWHO OpraHU30BaHHAs IPOTPaMMa (aJrOpUTM);

BeTBiieHUs ¢ OTHUM YCIIOBHEM, HECKOJIBLKUMHU YCJIOBUSMH, BIIOKEHHBIE, CO CIIMCKOM yCioBuUi. If,

switch;
[uker

Joruyeckue orneparuu and, or, not;
CO CYETUYMKOM, C TIPEAYyCIOBHEM, C IIOCTYCIOBHEM, C TIPEPhIBAHUEM TIOJHBIM U
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HpeprBaHI/IeM YaCTU4YHBIM, C 3aJaHHBIM IIIaroM CUY€TdyukKa, C OTACIbHBIM OTCUCTOM HTepaHHﬁ; fOI’,
while, break, continue; ¢ BerzoBoM (yHKIHMIA; ¢ qramoroM ¢ mojb3osareneM B Command Window u
B CIICHUAJIBHBIX JUAJIOI'OBBIX OKHAaX,;
Tema 1.2 CranaapTHble M HECTAHAAPTHLIC (VYHKIMH M-3bIKa NPOrpaMMHUPOBAHHA U
ocHoBHBIE pemaresn (solvers) MATLAB.
Oyukimu ¢ rpadUUeCcKUM BBIBOIOM pe3yibTaros; plot, subplot, surf, mesh, polar;
OyHKIMU C YUCIOBBIM BBIBOZIOM pe3ysbTaroB B Command Window;
OYHKIINH C 3alUCHI0 PE3yJIbTATOB B (aiil;
ODYHKIWH, BIOKEHHBIC B TJIABHYIO () YHKITUIO;
DyHKIUHU C IEPEMEHHBIM YHCIIOM aApTyMEHTOB;
@OyHKIUY, BBI3BIBAIOIIHIE JPYTYIO (DYHKINIO, UMSI KOTOPOH MepejaHo KaK apryMeHT;
Moayab 2. Bektopsl u MaTpuubl. CucreMa JMHEHHBIX ajirefpanvyecKux ypaBHeHH
(CJIAY).
Tema 2.1. O0paTHas MAaTPHIIA. Y MHOKEHHE MATPHIL
Omnepatop inv;
Omnepatops! Strcat, int2str, numa2str;
Omnepatops! length, min, max, mean, sort;
Omnepatops! dot, tril, triu, eye, zeros, ones, diag;
Omnepatops! rand, linspace, logspace, repmat;
Omnepatopsi Size, det, trace, norm;
Tema 2.2. Metoa I'aveca. MeToa poCThIX MTEPAIHIA.
Omneparopsi linsolve, rank, eig;
Tema 2.3. O0YCJA0BIEHHOCTh ccTeMbI. Unc/10 00VCJI0BJIEHHOCTH.
Omnepatopsl cond, rcond;
Moayas 3. O0paGorka pe3yJbTaTOB H3MepeHHs OJHOW Beau4uHbl. [Ipudiamxenune
GyHkumnu
Tema 3.1. Kpurtepuii CTbl0I€HTA.
Omneparopsi polyfit, polyval,
Tema 3.2. AnnpokcuManus.
Omeparop Isqcurvefit;
Tema 3.3. UHTEpIOIAHAS.
Omnepatops! interpl, linear, spline, nearest;
Moayanb 4. UncjieHHOe MHTErPpUPOBaHUE
Tema 4.1. MeTobI IPSIMOYI0JIbHUKOB
OmnepaTopsl SUM, mean;
Tema 4.2. MeToabl Tpaneunuii
Onmneparop trapz;
Tema 4.3. Meroa CuMIiCOHA
Omneparop quad, int;
Tema 4.4. Metoa Heotona-Koreca 8 nopsizka
Omnepatop quads;
Monayasb 5. YpaBHeHHe ¢ OAHUM HEU3BECTHBIM
Tema 5.1. MeToa ejeHus IONOJIAM
Omnepatops! conv, deconv, polyval, polyder;
Tema 5.2. MeToa kacaTeJbHbIX
Omneparops! roots, poly, fzero;
Mopnyasb 6. CucreMa HeJIMHEHHBIX YPaBHEHUI
Tema 6.1. Metoa HeloToHa-Padgcona
Onepatops Solve, diff, subs;
Tema 6.2. MeTo NPOCTBIX UTEPALIMIA.
Omnepatopsr simplify, collect, pretty;
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Moayasb 7. OnHOMepHasi ONTHUMM3ALNS
Tema 7.1 MeToabl 0IHOMEPHO ONTHMHU3ALMHA
Omneparops! fminbnd,;
Monayab 8. MHOroMepHasi ONTUMM3AIAS
Tema 8.1 MeTo1bl MHOTOMEPHO ONITHMHU3ALNH
Omneparops fminsearch, linprog, fmincon;
Monayasb 9. InddepenuuaibHbie ypaBHEHUS
Tema 9.1 Metoanl pemtenusi AuddepeHnnanbHbIX YPaBHEHHUIA.
Omnepatops! dsolve, diff;
3akiir0ueHue. 3aKJIFOUUTENbHAS JIEKIUS 110 IOJBEJCHUIO UTOI'OB Kypca.
4. O0beM y4eOHOI TMCUUIIUHBI:
4.1. Oynas dopma:

B 3au. B akanem. | B actponom.

Buer yaeOHOM paboThI CIIMHULIAX gacax gacax
O0mast Tpy10eMKOCTb JUCUHUILIMHBI 110 3 108 81
Y4eOHOMY IIaHY
KonraktHas pa6ora (KP): 0,9 32 24
JlaGopaTtopusbie 3ansTus (J1ab) 0,9 32 24
CamocrositesbHas padora (CP): 2,1 76 57
IToaroToBka K J1abOpaTOPHBIM 3aHATHIM 1,05 38 28,5
CaMocCTOsATeIbHOE U3YUCHUE PA3/ICIIOB 1,05 38 28,5
Kypca
Buja koHTpoJIsi: 3a4eT / 3K3aMeH . 3auer .

4.2. 3aounas ¢opma:
B 3au. B akagem. B actponomMm.

Bunbt yueOHOM pabOThI eAMHUIIAX gacax yacax
O01as Tpy10€eMKOCTb M CHUILIHHBI MO 3 108 81
y4eOHOMY IIAHY
KonrakTHas padora (KP): 0,22 8 6
Jlaboparopuseie 3ansaTus (J1ad) 0,22 8 6
CamocrositesabHas padora (CP): 2,67 96 72
[TonroroBka k 1a00PATOPHBIM 3aHATUSIM 1,06 38 28,5
CamMocTosATenbHOE U3YYCHHE Pa3AeiioB 161 58 435
Kypca
Bua KoHTpoJIsA: 3a4eT / IK3aMeH 0,11 3auer (4) 3auer (3)

AHHOTanus padoyeii NporpaMMbl THCIHUITHHBI

«I[l/lCerTHaﬂ MaTEMAaTHUKA B TCXHOJIOI'HH TOHKOI'0 OPraHu4e¢CKOro CHHTE3a»

(b1.B./IB.02.02)

1. Henp aucuumiauHbl — (OPMUPOBAHUE Yy CTYJEHTOB CHUCTEMBbl OCHOBHBIX MOHSTHH,
UCTONB3YEeMbIX IS TMOCTPOEHHsS  BaKHEHIIMX  MaTeMaTHMYeCKUX Mojeiel, u
MaTeMaTUYeCKUX METOOB Ul OMUCAHMSI Pa3JIMYHBIX TPOLECCOB.

2. B pe3yabTare n3y4yeHusi AMCHUILIMHBI 00y4YalOLIUIics 1O NporpaMMe 6aKajiaBpuara

JTOJIZKEH.

Obaaoams cnenyromumu npogeccuonanvuvimu (I1K) kommereHIusIMU:

— CHOCOOHOCTBIO IPOBOAUTH

aHaI3 ChIPbS, MATEPUAIIOB M TOTOBOW MPOAYKIIUH,

OCYIIECTBIISITH OIICHKY pe3ynbTaroB aHanu3a (I1K-10);
— CHOCOOHOCTBIO IJIAHUPOBATh M MPOBOAUTH (PU3UYECKHE M XUMUYECKUE HKCIIEPUMEHTHI,
POBOJIUTH 00pabOTKY MX PE3yIbTAaTOB U OLEHUBATH MOTPEUIHOCTH, BBIIBUTaTh TUIIOTE3bI U
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YCTaHABIIMBAThH TPAHUIIBI UX IPUMEHEHUS, TIPUMEHSTh METO/IbI MATEMATHIECKOTO aHAIH3a 1
MOJICITUPOBAHHUS, TCOPETUYECKOTO M IKCIIEpUMEHTaIbHOT0 rccieaoanus (ITK-16).
3namo:
— OCHOBHBIE TOHATHA M METOIbl JHUCKPETHOW MaTeMaTUKH, MaTeMaTUYeCKUX METOOB
perieHus mpodecCHOHANBHBIX 3a7ad.
Ymemn:
— TPHUMEHATH MaTEMATHYECKHE METOJIbI IPU PEIICHHH TUTIOBBIX MPOPECCHOHANBHBIX 3a/1a4.
Braoemy:
— METOJaMH TOCTPOCHHSI MAaTEeMAaTHYECKON MOJENTN THUIOBBIX MPO(EeCCHOHANBHBIX 3a7ad |
coJlepKaTeIbHON MHTEPIPETALUU OTYyYECHHBIX PE3yJIbTaTOB.
3. Kparkoe coaep:kanue TUCHUINIHHDI
BBenenue.
Pounb quckpeTHON MaTeMaTUKH MpU pa3padOTKe U SKCILTyaTallud XMMHUKO-TEXHOJIOTHYECKUX
CUCTEM.

1. JJieMeHTHhI TEOPHMH MHOKECTB H ajiredpanyecKkue CTPYKTYpbl.

BBenenue B QUCKpEeTHYIO MaTeMaTuKy. Posib nHCKpeTHOW MaTeMaTWKH IpU pa3padoTKe U
9KCIUTyaTallul XUMHUKO-TEXHOJIOTUYECKUX cUCTeM. MHOXecTBa, OTHOLIEHUA U (PyHKIMHU. 3aJjaHue
MHOXECTB M OCYIIECTBIICHUE omepannii HaJa HUMH. CriocoOwl 3amanus. Onepanuu o0beAMHEHUS,
IIEPECEUCHMs], DPA3HOCTH, JOMNOJIHEHMs W JI€KapTOBa IIPOU3BEACHUA. AKCHOMATHKAa TEOpUU
MHOecTB. Anredpa Kantopa. Munumu3zanus npejactaBieHUd MHOXecTB. J(narpammbl Oiinepa-
Benna. bunapueie otHomenus. CrnocoObl 3aaHus OMHAapHBIX OTHOIIEHHH. CBoiicTBa OMHApPHBIX
oTHoHIeHUN. Pa30ouenus. OTHOLIEHUS 3KBUBAJIEHTHOCTH U mopsaka. [IpeacraBieHue N-apHbIX
OTHOILIEHUH OWHapHbIMU. AnreOpa oTHoumieHud. OyHkuuu. MHbeKuus, CIOPbEKUUS M OHEKLMS.
Anrebpanueckue cTpykTypbl. [lomyrpynmel. Mownounel. ['pymmel. Iloarpynmer. Luxnmdeckue
rpynnsl. ['pynnbsl noacranoBok. M3omopousm rpymnn. CMexHble KiIacchl IO MOATPYIIIE.
Hopmansnsie nenurenn. @akrop-rpynmnsl. Koapla: onpeneneHus, CBOMCTBA, npumepsl. I1ois.

2. DJieMeHThI TeopuM rpagos.

I'padsl. 3amanume u xapakrepuctuku rpadoB. Bumer rpados. Iloarpader. Matpuiisr
CMEKHOCTH M MHIMJeHTHOCTH. Crenenu BepmnH. Mapumpytsl Lenu. Iuknsl. PaccTtosHue mMexny
BepiinHaMu. Jluamerp u paguyc rpada. YHapHble W OMHapHbIEe omnepauuu Haj Trpadamu.
Hononnenue rpada. Yaanenue u go0aBiieHHe BepUIMH. YJaleHue U Jo0aBieHue peodep.
OrtoxnectBiienue BepmMH. Pacmierienne BepmnH. O0benunenue rpagos. [lepeceuenue rpados.
Komnonentsl  cBsi3HOCTH. MocTtel. BepmumbHas u  pebepHas  cBA3HOCTb.  CBSI3HOCTH
OpUEHTUPOBAHHBIX TIpadoB. AJNTOPUTM BBIYHUCICHHUS CBA3HOCTH. BHYTpeHHSS yCTOHYMBOCTB.
Bepummnaoe uncino HezaBucMMOCTH. PeGepHoe umcio He3aBucuMocTu. BepummHaoe u pebepHoe
NoKpbITHE Tpada. BHemHsss ycrolWuuBocTh. BepmmHHOe U peOepHOE 4YHMCIO BHEIIHEH
ycronuuBocTU. [MKIbI M pa3pe3bl. OWIEepoBbl LUKIBL. ['aMUIbTOHOBBI LUKIBL [lmanapHOCTH 1
yknanka rpagos. I'panu miockoro rpaga. Packpacka rpados. Xpomaruueckoe uucio. ['unoresa
yeTbIpex Kpacok. Jlepesbsa. Onpenenenus. Cpoiicta. Teopema Kanu. dyHnameHTanbHas cucrtema
ukioB. OCTOB HaMMEHbBILIEro Beca. YIOpsIOUYEHHbIE JepeBbs. buHapHble nepeBbs. JlepeBbs
COPTUPOBKH. AJITOPUTM IIOMCKA B IEPEBE COPTUPOBKH.

3. ByJaeBsl pyHkumuu.

Anrebpa noruku. bynessl pynkuuu. CrnocoOsl 3aanus. byneBsl GyHKIMM OAHOM M IBYX
NepEeMEHHbIX U uX cBoicTBa. Dopmynbl OyneBoil anre6psl. OCHOBHBIE 3aKOHBI OYyJIeBOM anreOphl.
OkBuBaJIeHTHOCTb  (popmyn. Ilpuninun nBoiictBeHHOCTH. COBEpIICHHbIE U3BIOHKTUBHBIE U
COBEpUICHHbIE KOHBIOHKTUBHBbIE HOpMaibHble (QOpMbl. CHCTEMBI 3JIEMEHTapHBIX OYJIEeBBIX
¢yHkuuii. OYHKIMOHAIBHO IOJHBIE CUCTEMbI JJIEMEHTapHbIX OyneBbIX (yHKIui. Ilpumeps
(GYHKIIMOHATIBHO TOHBIX 0a3ucoB. BakHelime 3aMKHYTHIE KIacchl. TeopeMa o (yHKIIMOHATBHON
nojgHoTe. MunuMM3anus OyneBbix QyHKIui. CokpaleHHast, TyIMKOBas U MHUHUMAalbHas (DOPMBI.
Kapter Kapno. Meton couderanusi unaekcoB n metoa KyaiiHa. MuUHMMH3aNMsS KOHBIOHKTUBHBIX
HOpMalibHBIX (opM. OO030p HPUIOKEHUH TUCKpeTHOM MaTeMmaTuku. Pazpaborka >pQekTHBHOTrO
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MaTeMaTHYECKOro, MPOrpaMMHOr0, HH(POPMALIMOHHOTO U TEXHUYECKOro 0OecreuyeHus] Ha OCHOBE
METOJI0B TUCKPETHOW MAaTEMaTHKH.

5. UcunciieHue BbICKa3bIBAaHU M.

BBenenune B MaremaTHdecKyro JIOTMKy. KpaTkue cBeneHHMs M3 UCTOPMM MAaTEMaTU4YEeCKOU
Joruku. Ponb MaremMarnyeckod JIOTMKM TpH  pa3paboTKe M AKCIUTyaTallMd — XUMHKO-
TEXHOJOTM4ecKuX cucteM. dopmanbHble aKCMOMaTH4eCKHe cHCTeMbl. CHUMBOJIBI, BBIPaKCHUS,
dopmynbl, akcuoMsbl. [IpaBuiio BeIBOAA, HEMIOCPEACTBEHHOE CIIEIACTBHE, BBIBOJI, Teopema. Jloruka
BbICKa3bIBaHMii. Jlormueckuii BeIBOA. AKcHOMBL IIpaBuiio modus ponens. Teopema AeIyKIHH K
npaswio cuworudMa. IlonHora n HenpoTuBopeunBocTh. HezaBucuMocts akcuoM. PaspemmmocTs
teopud. [lpyrue akcuomaTtuzanuu. IIpoBepka BBIBOAMMOCTH C IOMOIIBIO UCTUHHOCTHBIX TaOJIMII.
CekBenuuu ['enniena. Mogens mupoB Kpumke. Merox pesomtonuii Poouncona. Merox kiays
Bonra. O6patnsiii MmeTor MacioBa (01aronpusiTHeIX HaOOpOB).

6. UcunciieHne npeguKaToB U HeYeTKasi JIOTHKA.

Jloruka mnpenukaToB. ABTOMaTHU3allUs JIOTMYECKOro BbIBOjA. [lepemeHHble, (QyHKIUH,
TEPMBI, IPEIUKATHI, KBAHTOPHI, popmyibl. O0nacTs neiicTBusa kBaHTOpa. CBOOOIHBIE U CBS3aHHBIC
nepeMeHHble. MHTeprnperanuyn, paBHOCUIBHOCTh. Pacno3HaBaHue oOuiesHauumocTH. IIpoGnema
pa3pemuMocTi. AKCHOMBI U TpaBUja BbIBOJAA HCYHMCIEHUS NpPEIuKaToB. Teopema IEAyKIHH.
HenpotuBopeunBocTh U MOJHOTA. BbIHEceHMEe KBAaHTOPOB U INpeABapeHHas HopMalibHas (Gopma.
CkyneMoBcKkHe cTaHaapTHbie (opmbl. DpOpaHOBCKHMI yHUBEpPCYM H Teopema JpOpana.
[ToncranoBka u ynudukanus. Meroa pe3oironuil 1 ero nonHora. CTpaTeruy MeToia Pe30rOLH.
Jwu3bronktel XopHa. [IpuHImn torndeckoro nporpammuposanus. Heyerkne MHOxkecTBa. Heuerkas
noruka. [Tosenenue u cyts HeueTkocTH. Dopmannsanus HedeTKocTH. OyHKIUSA NPUHANICKHOCTH.
Jluareuctryeckas nepemenHas. Onepannu HaJl HEYETKUMHU MHOXKecTBaMu. Hedetkas apudmernka.
Mertons! nedazzuduxanuu. Heuetkue orHomenus. CTaHAapTHbIE HEYETKUE JIOTHYECKHUE Ollepaltu.
Heuerkuii BbiBoA. CTeneHM HCTUHHOCTUM M CTENEHM yBepeHHocTHu. HeueTkuil aHamor meropa
PE30JIIOIIUMA.

7. Koneunnle aBTomMaThl, MalIMHbI Thopunra-Ilocra, cj10:KHOCTH BHIYUCICHH .

OneMeHTsl Teopuu aBToMaroB. [loHsTHE aBTOMAaTHOro InpeoOpa3oBaHus HH(POpPMALUU U
KOHEeYHOTo aBToMara. CriocoOwl 3aanus aBTomaToB. ABTomaTel Muwimu u Mypa. [Iporpammuas u
anmnaparHas pealu3alnys aBTOMAaTOB. OJKBUBJICHTHOCTb M MHUHMMM3alUsl aBTOMAaToB. MallMHbI
Trropunra-Ilocra. ®opmanusanuss HNOHATUS alropuT™Ma U (QopMalibHble MOJENIH aJrOPUTMOB.
Mammna TeropuHra: onpezeneHus, cBoicTBa, rpadsr nepexonoB. Mammuna Ilocta. IIporpammsl
quist MamuH. [Ipobnema pacno3HaBanus. [Ipobiema ocTaHOBKH. AJNTOPUTMHUYECKH HEpa3pelIuMble
npo6aembl. CI0XHOCTh aNropuTMOB. Mephl ClIOKHOCTU. BpemMeHHass M eMKOCTHasi CJI0XKHOCTb.
ACHUMIITOTHYECKASI CIOXKHOCTh, MOPSAJOK CII0)KHOCTH, CIOKHOCTb B CPEJHEM M B XYALIEM CIIy4dae.
TpynHopaspemmmMblie 3a1aun. HenerepmunupoBanHas mammHa Teropunra. Kmacest P u NP. NP-
nosHble 3aaun. NP-mmonHOTa mpo6ieMbl BBHITOJIHUMOCTUA (OPMYIT JIOTHKH BhICKa3biBaHUil. O030p
IIPWIOKEHUN MaTEMAaTUYECKOM JIOTHKH. HarpaBiieHns NCIONIb30BaHUs amnmnapara MaTeMaTHYeCKON
JIOTUKU B 3ajayax npaktudeckod nHdopmaruku. Cnenudukanus U BepUPHUKaLUs MPOrpaMMHO-
anmapaTHbIX IPOEKTOB, JOIMYECKOe IPOrpaMMUPOBAaHUE, TOCTPOEHUE OHTOJIOT MM, S3bIKU OOIIEHUS
MHTEJJIEKTYaJIbHBIX ar€HTOB.

4. O0beM y4eOHOM TUCHUIIUHBI:
4.1. Oynas dopma:

B 3au. B akanem. | B actponom.

Buner yue6HOM paboThI eAMHULAX yacax yacax
O0mas TpyA0eMKOCTb JMCHMIIJIMHBI 110 3 108 81
y4eOHOMY ILIAHY
KonraktHas pa6ora (KP): 0,9 32 24
JlabopaTtopusbie 3ansTHs (J1ab) 0,9 32 24
CamocrositesbHas padora (CP): 2,1 76 57
[TonroroBka kK 1a00PATOPHBIM 3aHATUSIM 1,05 38 28,5
CaMOoCTOSATEIbHOE N3YUYEHUE PA3/IEIIOB 1,05 38 28,5
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Kypca

Buja koHTpoOJISi: 3a4eT / IK3aMeH - 3auer -

4.2. 3aounas ¢opma:

B 3au. B akazmewm. B acTponom.

Bupl yueOHoIi paboThI €AMHULIAX qacax qacax
O0mas TpyA0eMKOCTb JMCHHUIIJIMHBI 110 3 108 81
y4eOHOMY IIAHY
KonTaktHas padora (KP): 0,22 8 6
JlaGopaTtopHsbie 3ansTHs (J1ab) 0,22 8 6
CamocrositesibHas padora (CP): 2,67 96 72
[ToaroToBka K 1a00paTOPHBIM 3aHATHSIM 1,06 38 28,5
CamMocTosATeIbHOE U3YUYEHUE Pa3/IesioB 1,61 58 435
Kypca
Bu KOHTpoOJIsA: 3a4eT / IK3aMeH 0,11 3ayver (4) 3ayver (3)

AHHOTaNus padoyeil NporpaMMbl IMCUUILTAHBI

«I[OHOJIHI/ITGJ'H)HI)IG rjiaBbl q)H3HKH B TEXHOJOI'HH TOHKOI'0 OPraHu4€CKoro CHHTe3a»

(51.B.J1B.03.01)

1. Heab qucuumiIMHbl — npuodpeTeHre o0yJyarolUMUC 3HAaHUH IO OCHOBHBIM paszesam
(U3MKY U YMEHUIO IPUMEHSATH UX B JPYTUX €CTECTBEHHOHAYYHbIX TUCIUIUINHAX.

2. B pe3yabraTe u3yueHHs IMCHUIIMHBI 00y4YalOUIUiics Mo mporpamMme dakajiaBpuara
JOJI2KeH:

Obnaoams cnenyromumu npogeccuonanvuvimu (I1K) komnereHuusaMu:

CIOCOOHOCTBIO TUTAHUPOBATh M TPOBOAHWTH (PU3MUYECKHE OSKCIIEPHUMEHTHI, IPOBOIUTH

00paboOTKy HX pe3yJabTaTOB W OLEHHBATh IOIPEIIHOCTH, BbIABUIaTh TIMIIOTE3bl U

yCTaHaBJIMBaTh rpaHuiibl ux npumenenus (I1K-16);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DU3MUECKUX TEOpPHM JUId pelieHui

BO3HUKAIOIUX (PU3HMUECKUX 33/1a4, CAMOCTOSITEIbHOTO MPUOOpEeTeHNs GU3NUECKUX 3HAHUH,

JUIS IOHWMAaHMsI IPUHLIUIOB pabOThl MPUOOPOB U YCTPONCTB, B TOM YHCIIE BBIXOAIIUX 3a

npeJieNbl KOMIIETCHTHOCTH KOHKpeTHOoro Hampasienus (I1K-19).

3namu:

¢u3nyecKkue OCHOBbI KBAHTOBOM CTATUCTUKH (MUCXOIHBIE «0a30BbIE» MOJIOKEHUS, OCHOBHBIE

KBAHTOBbIE CTATUCTUYECKUE pacHpeieIeHNs);

AJIEMEHTHI 30HHOW TEOPUH MPHU TPAKTOBKE PA3IUYHBIX CBONCTB METAJJIOB, TUAIEKTPUKOB U

MOJIYTIPOBOJHUKOB;

0a3oBble (QU3NYECKUE TMOHATHS O KBAHTOBBIX TEOPHUSIX TEIUIOEMKOCTH (Ha THpUMeEpe

KPUCTAJNTNYECKUX Te);

AJIEMEHTHl (PU3UKU TBEPAOro Tena (MCXOOHBIE MOHATHS O KpUCTaliorpapuu, THUIAX

KPUCTAIZIMYECKUX  CTPYKTYp; CBEIEHUS O SIBICHHMM W  KBAaHTOBOM  TPaKTOBKE
CBEPXIIPOBOJUMOCTH ).

Ymemu:

NPUMEHSTh  UCXOAHBbIE  (QU3NWYecKHe  (TEOpeTHYECKHe) 3HAHUS [pU  PEUICHHH

po()eCCHOHANIBHBIX 3a]1aY;
MIPOBOJIMTH OIICHOYHBIE PACUETBI M OCYIIECTBIATH (Ha Ka4eCTBEHHOM YpPOBHE) aHaJW3,
HaOJII01aeMBIX SIBIEHUMH.
Brnaoemw.
HaBBIKAMU OOOCHOBAHHSI CBOUX CYXICHH, YTO CIIOCOOCTBYET MPaBUILHOMY BBIOOPY
METOJTUKH TTPOBOAMMOTO CTYJCHTOM HCCIICIOBAHHMS.
3. Kparkoe coaep:kanue 1MCUUNINHBI
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1. DneMeHTBI KBAHTOBOI CTATUCTUKHU
OJIeMEHTBl KBAaHTOBOW cTaTUCTUKU. KBaHTOBas cucremMa W3 OJMHAKOBBIX dYacTull. [IpuHumn
TOXKJIECTBEHHOCTH OJMHAKOBBIX YacTUIll. CHMMETPpUYHBIC  HECUMMETPHYHBIC BOJHOBBIC (DYHKIIUH,
OTHCHIBAIOIIUE COCTOSIHUSI TOXKIECTBEHHBIX MUKpouacTuil. bo3onsl u pepmuonsl. [Tpunun [laymnu.
KBanTtoBbIe cTaTHcTHUeCKUE pacnpenenenus bose-Oiinmrelina u @epmu- {upaka. Beipoxk1ieHHBbIH
AJIEKTPOHHBIN T'a3 B KPUCTaLIax (METaJLIbI).
2. MeTauibl, AM3JIEKTPUKH U MOJYNPOBOJIHUKHU ¢ TOYKH 3PeHUsI 30HHOI Teopuu
OHepreTudeckue 30Hbl: cratuctuka Pepmu-Jupaka, sueprust @epmu. DIEKTPOH B EPUOIUUECKOM
noJjie Kpuctajuia: 3pQeKTUBHAs Macca dJIEKTPOHA.
3. DyiieMeHTHI (PU3NKHU TBEPAOTO TeJia.
Ouzuka TBEépHoro tema (DTT): ompemeneHue, CBsI3b C JAPYTUMU JAUCHUILIMHAMH, OOBEKTHI
U3y4eHHUs, Kpyr pemaeMbix 3agad. CBsi3p ¢ Kpuctamwiorpadueit, Kpuctamumiopusmkon u
kpuctauioxumuend. Konnencupoannoe cocrosinue. [loaxon k onucanuto TBEPAbIX Tea. CTpyKTypa
kpuctayyioB. CuMMeTpust U pU3NUECKHe CBOMCTBA KPUCTAIIOB. THIIBI KPUCTAIITUYECKUX CTPYKTYP
(oOmast xapakrepuctrka). [Im1oTHBIE yrakoBKH: KyOWdecKas U TeKcaroHalbHas (Ha Ka4eCTBEHHOM
ypoBHe). [ToHsTHE O CBEpXITPOBOAMMOCTH (KBAaHTOBBIE MPEACTABICHUS HA KAUECTBEHHOM YPOBHE).

4. O0beM yueOHOI TMCUUIIUHBI:

4.1. Oynas dopma:

B 3au. B akanmem. B actponom.

Bubl yueOHOM paboThI eMHULAX yacax Jacax
O01mas Tpy10eMKOCTh JUCHHUIJIMHBI 110
y4eOHOMY IUIAHY S - .
KonrakTHas padora (KP): 0,8 32 24
Jlexunn (JIek) 0,4 16 12
[paktuueckue 3anstus (I13) 0,4 16 12
CamocrositenbHas padora (CP): 1,2 40 30
Bun xoHTpoJisi: 3a4eT / 3IK3aMeH 10 IK3aMeH IK3aMeH

' (36) (27)
4.2. 3aounas dopma:
B 3aueTHbIX B akanem. B actponom.

Bupl yueOHOM paboTh eMHULAX yacax Jacax
OO0masi Tpy10eMKOCTh AUCHMIIIMHBI 110 3,0 108 81
Y4eOHOMY ILIaHy
KonrakTHas padota (KP): 0,22 8
Jlextmu (JIek) 0,11
[paxTnueckue 3ansatus (113) 0,11
CamocrosTenbHas padora (CP): 2,53 91 68,25
Bun koHTpoJisi: 3a4eT / 3K3aMeH 025 IK3aMeH JK3aMeH

’ 9) (6,75)

AHHOTaNUA padodel NPOrpaMMbl IUCIUILIHHBI
«Snepuas puzuka B TEXHOJIOTHU TOHKOT0 opranuyeckoro cunre3a» (51.B./[B.03.02)

1. Heap AMCUMIUVIMHBI — TPHOOpPETeHHE OOYYAIOIMIMMHCS 3HAHUM IO OCHOBHBIM
pa3nenaM QUMK W YMEHHUIO TPUMEHSATh HMX B JPYTHX €CTeCTBEHHOHAYYHBIX
JTUCIUATITNHAX.

2. B pesyabrare wu3yYyeHHMs AUCHUIUIMHBI OOydawmMiics 10 mporpamMme
0akaJjiaBpUaTa J10JIKeH
Obaaoams cnenyromumu npogeccuonanvuvimu (I1K) kommnereHIusIMU:
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— CHOCOOHOCTBIO IUIAHUPOBATh W MPOBOJIUTH (DHU3MUECKHE OSKCICPUMEHTHI, IPOBOIUTH
00paboTKy HX pe3ylbTaTOB M OLEHUBATh IOrPEUIHOCTH, BBIABUTATh THIOTE3bl U
yCTaHaBJIMBaTh rpaHuiibl ux npumenenus ([1K-16);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS OCHOBHBIX (PU3MYECKHX TEOpUH Ui pelIeHui
BO3HUKAIOIMNX (PU3MYECKHX 3a/1a4, CAMOCTOSTEIILHOTO MPUOOpeTeHNs GU3NISCKUX 3HAHUH,
JUISL IOHUMAaHUSI TPUHLUIIOB pabOThl MPUOOPOB U YCTPOICTB, B TOM YHCIIE BBIXOASIIUX 32
npeJieNbl KOMIIETCHTHOCTH KOHKpeTHoro Hanpasienus (I1K-19).
3namo:

— (u3HYECKHE OCHOBHI KBAHTOBOH CTATHCTHKH (HCXOMHBIC «0a30BBICY MOJIOKEHUS, OCHOBHBIE
KBAHTOBBIE CTATUCTHUECKHE paclpeiesieHus);

— 3JIEMEHTBI 30HHOM TEOPUU MPHU TPAKTOBKE PA3JIUYHBIX CBOMCTB METAIUIOB, JUAJIEKTPUKOB U
IIOJIYTIPOBOIHUKOB;

— 0azoBble (uU3MYECKUE TMOHATHS O KBAHTOBBIX TEOPHSIX TEIUIOEMKOCTH (Ha IMpHUMEpe
KPUCTAIIMYECKUX Tell);

— oneMeHThl (u3uku TBEPAOrO Tena (MCXOMHBIC MOHATHS O KpUCTALIOrpaduu, THITAX
KPUCTAJUIMYECKUX  CTPYKTYp; CBEIEHHMS O SBJIGHUM M  KBAaHTOBOM  TPAaKTOBKE
CBEPXIIPOBOJMMOCTH ).

Ymems:

— DPUMEHATb  UCXOAHBbIE  (QU3NMYECKHE  (TEOPETHUYECKHE) 3HAHUS INpPU  PEIICHUU
npodecCHOHANBHBIX 3a/1a4;

— TMPOBOJUTH OIICHOYHBIE PACUYETHl M OCYIIECTBIIATH (Ha KAueCTBEHHOM YpPOBHE) aHaJIM3,
HaAOII0/1aeMBIX SBJICHHI.

Braoemy:

— HaBbIKaMH OOOCHOBaHMSI CBOUX CYXICHHH, YTO CIIOCOOCTBYET MPaBUILHOMY BBIOOPY

METOAUKH ITPOBOAUMOIO CTYAECHTOM UCCIIEIOBAHHUS.
3. Kparkoe coaep:xaHue IUCUUIIMHBI:

MecTo 1 3HaUYeHHeE sAAepPHOH PU3UKHU

IMpeamer AD. Mecro u 3Hauenue AP B coBpemeHHOM ecrecTBo3HaHMHM. OCHOBHBIE 3ajayd,

mporpaMma M CTpykKTypa Kypca. OcHOBHbIC dTambl pazButus . Buael ¢yHIaMeHTaIbHBIX

B3auMojieiicTBui. Macmrabbl U eAMHUIBI W3MepeHuil ¢u3mueckux AucHUIUIMH. OcoOeHHOCTH

(bu3nyecKux SBICHUI B MUKPOMUPE.

CraTtucTuyeckne cBOCTBA aTOMHBIX siiep

OCHOBHbIE CTATUYECKHE CBOMCTBA SIIEP: MACCOBOE YMCIIO, AIEKTPUUECKUH 3apsijl, COCTaB, pa3MeEPBHI,

SHEpPrusl CBSI3U, CIUH, MOMEHT KOJHMYECTBA JBMKEHHUS, MAarHUTHbI MOMEHT, KBaJIpYHOJbHBIH

MoMeHT. CBOMCTBa siiepHbIX cuil. OCHOBBI TEOPUM SJAEPHBIX cHil. Mojenu aToMHBbIX siaep. Pasnen

Bunbl paamMoakTHBHOCTH, paJMOAKTUBHBIE CEMEHCTBA. 3aKOHbl IPOCTOTO M CIOKHOTO

PaIMOaKTUBHOIO pacmajga. 3aKOHOMEpHOCTH anb(da- OeTa- u ramma- pacnana. [lonsTue o sinepHoi

sHepreTHke. [Ipo0neMbl U MepCreKTUBBI PAa3BUTHSI MUPOBOW M OTEYECTBEHHOW SHEPreTHKH, POJIb

aTOMHOW 3HEpruu. DJeMeHTapHasi TeOpHsl JeNeHUsl. JHEPrusa U NPOAYyKThI Jenenus sjaep. OCHOBbI

IIETHOTO TpoIlecca. SlmepHpIe peakuu CUHTE3a. TepMosiaepHbIe peaknuu Bo BceneHHOW U B

nabopaTtopHbIX ycaoBusax. [Ipobaemsl yrpaBisieMoro TepMOsSAEpPHOTO CHHTE3a

B3aumopeiicTBue U31ydeHHs ¢ BelIeCTBOM

HNonmsupyromee wusnydeHue. OOmmMe 3aKOHOMEPHOCTH B3aMMOJACWCTBUS HMOHHU3HPYIOIIECTO

U3Iy4YeHHs] C aTOMaMHU BelllecTBa. B3anmozeicTBue TsKeNbIX 3apsDKEHHBIX YacTHIL C BEIIECTBOM.

B3aumoneiicTBie 31€KTPOHOB M raMMa- KBaHTOB C BeulecTBOM. [IpoOeru yacTui HOHU3UPYIOLIETO

u3nedeHuss B BemiectBe. Knaccudukauus saepHbIX peakuuid. 3aKOHbI COXPAaHEHUS B SIIEPHBIX

peakuusax. MexaHu3Mbl W THapaMeTpbl sAepHbIX peakiuil. OcoOEHHOCTH SAECPHBIX peaklui,

NPOTEKAIOLIUX MPU BO3ACHCTBUM YacTHIl, MUMEIOUIMX pa3iMyHble MapaMeTphbl (SHEPreTHYecKue,

MacCOBBIE, 3apSAIOBBIE, KOPIYCKYJISIPHO-BOTHOBBIE). MCTOYHHMKYN 3apsOKEHHBIX YACTHII M raMMa-

KBaHTOB. VICTOUHWKH HEWTPOHOB W JPYTHX HEUTPATbHBIX dacTHIl. [IpuHIMIBI OOHApYXKEHHS,

paguoMeTpur W crektpoMeTpuun B SA®D. Perucrpamus 3apssKCHHBIX W HEUTPadbHBIX YaCTHIL

pa3IMYHBIX SHEpTuil. ['a30Bble, TOMYIPOBOAHUKOBbIE, CHIUHTHIUISIIIUOHHBIEC U TPEKOBBIE JIETEKTOPHI.
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4. O0beM y4eOHON JUCHUNINHBI:

4.1. Oynas dopma:

B 3au. B akanem. B actponom.

Bunbr yae6HOI paboThI eIMHUIIAX yacax qacax
O01mas Tpya10eMKOCTh JUCHHUIIJIMHBI 110
y4eO0HOMY IIAHY Gt . 81
KonrakTrHas padora (KP): 0,8 32 24
Jlexuun (Jlex) 0,4 16 12
[paktuueckue 3anstus (I13) 0,4 16 12
CamocrosTenbnas padora (CP): 1,2 40 30
Bua xoHTpoJn: 3a4eT / IK3aMeH 10 IK3aMeH IK3aMeH

' (36) (27)
1.1. 3aounas ¢opma:
B 3aueTHbIX B akanem. B acrpoHom.

Bunb! yae6HOI paboTh eIMHULIAX yacax Jacax
O01mas TpyA10eMKOCTh JUCHHUIIJIMHBI 110 3,0 108 81
y4eOHOMY IUIAHY
KounrakTHas padora (KP): 0,22 8
Jlekiuu (JIek) 0,11
[paktuueckue 3austus (I13) 0,11
CamocrosTenbnas padora (CP): 2,53 91 68,25
Bux xoHTpoJsi: 3a4eT / IK3aMeH 025 IK3aMeH JK3aMeH

’ 9) (6,75)

AHHOTanus padoyeii NporpaMMbl THCIHUNITHHBI
«XuMHUSs H TEXHOJIOrHs oprannyeckux kpacuresein» (b1.B./J1B.04.01)

1. Heap aucUMMIMHBI — (HOPMHPOBAHUE COBOKYITHOCTH CHCTEMATH3MPOBAHHBIX
3HaHWH U MPAKTUYECKUX HABBIKOB B 00JACTH KPACSIIUX BEIIECTB C OMpPEIEICHHBIMU
CBETOIOTJIOIIAIONIUMH, KOJIOPUCTHICCKUMHU XapPaKTEPUCTUKAMH W KOMIUIEKCOM
(U3UKO-XMMHUYECKUX CBOMCTB, MO3BOJSIONIUM WX MPUMEHATH B PA3IUYHBIX HAYyYHO-
TEXHUYECKUX 00JIACTX.

2. B pe3yabrare u3y4YeHUsi AUCUMILVIMHBI O00y4Yalwuuiicsi 1Mo mnporpaMmme
0akajaBpHUaTa q0JI’KeH:

Obnaoams cnenyromumu npogeccuonanvuvimu (I1IK) komnereHusAMu:

CITOCOOHOCTBIO TIPOBOJIUTH AHAIM3 CHIPbS, MATEPUATIOB M TOTOBOM MPOIYKIMH, OCYIIECTBIISATH
OIIEHKY pe3yibTaroB aHam3a ([TK-10);

TOTOBHOCTBIO HCTIONTh30BaTh 3HAHHUE CBOMCTB XMMITICCKUX AJIEMEHTOB, COSTMHEHHI U MATePUAIOB Ha
UX OCHOBE JIJIsl peIlieHusI 3a1a4 TpodeccronanbHoi aesirenbHocTH (1TK-18);

TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHUUECKYIO MH(OPMAIIHIO, OTCUECTBEHHBIN U 3apyOEKHBINA OMBIT
o Temaruke uccnenaosanus ([TK-20).

3namo:

TEXHHYECKHE METOJbI CHHTE3a, CBOMCTBA U 00JIACTH MPUMEHEHHS KpacUTENIeld OCHOBHBIX
XUMHUYECKHX KJIaCCOB;

MOPUHIUIIBL  OCYIIECTBICHUS M  TEXHOJOTHMYecKoe O(OpMIEHHE THUIOBBIX  CTaIHi
MPOU3BOACTBA MPEICTABUTEIENH OCHOBHBIX KJIACCOB KPACUTEIIEH;

MIPOMBINIJICHHBIE CIIOCOOBI BBIIEICHHSI, OYMCTKH, aHaIN3a U MOMyYeHHUS BBITYCKHBIX (HopM
KpacuTesen.

Ymemn:
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— BBIIBJISITH JJIEMEHTHI XPOMOGOPHOW CHUCTEMBI KpacuTellel, YCTaHaBIMBATh €€ BUI H
CTPYKTYpPY, MPOTHO3UPOBATH BIMSHUE CTPYKTYPHBIX U3MEHECHHI B MOJICKYJIE Ha €€ I[BETO-
BbIC XaPAKTEPUCTUKHU;
— ompenensAaTh 00JacTH MW CIMOCO0 MPAKTHYECKOTO TMPUMEHEHHS KpacHTENIs II0 €ro
XUMUYECKOMY U MPOCTPAHCTBEHHOMY CTPOCHHIO.
Brnaoems.:
— METOJaMH CHHTE3a, BBIICICHHUS U OYUCTKU KPAaCUTENCH, WIACHTU(DUKAIMHA U OIPEICTICHIUS
KauecTBa KPacCUTEIICH.
3. Kparkoe coaep:xaHue TUCHHIINHBI
JucrunanHa «XUMHS U TEXHOJIOTHS OPTaHMYECKUX KpacuTeJei» BKIIFOYAET IOJIOKCHUS
TEOPHUH I[BETHOCTU OPTraHUYECKUX COCAMHEHUM, KOTOpasi MO3BOJISIET MPEICKa3aTh BIUSHUE CTPYK-
TYPHBIX U3MEHEHUN B MOJICKYJIe Ha €€ I[BETOBBIC XapaKTEPUCTUKU. B X01€¢ M3ydeHHS THUCIUILTAHBI
CTYJIEHT 3HAKOMHTCS C TMPAKTUYECKUMH BO3MOXHOCTSIMH M OTPAaHUYCHUSIMU CXEM CHHTE3a
OCHOBHBIX XHMHYECKHX KJIACCOB KpacCUTENICH, XMMHU3MOM pEaKIMi, yCIOBUSAMH UX IPOBEICHHUSI,
000CHOBaHHEM OCOOCHHOCTEH TEXHOJIOTHMH THUIIOBBIX KpacHTeled, o0JacTIMU WX TPUMEHEHUS.
3HaUYUTEIbHOE BHUMAHHUE YJIEISETCS 3aKIIOUUTEIBHBIM OMEpalsIM ITPOU3BOACTBA KpacuTeleH —
BBIJICJICHHE U3 PACTBOPOB, CYIIKE, TUCIIEPTHPOBAHMIO, TTOBBIIICHUIO arperaTUBHON YCTOMYMBOCTH,
MOJIYYEHUIO ONTUMAJIBHBIX BBITYCKHBIX (hOPM KpacuTelNeH.
4. O0beM yueOHOWH AUCHMUILIMHBI:

4.1. Oynas dopma:

Bunel yue6HoI paboThI B 3auernbix | B akanem. B actponom.
€IMHUIIAX yacax qacax
OO0masi Tpy10€eMKOCTb M CHUILIHHBI 110 9,0 304 243
Y4eOHOMY IIaHY
Kounrakrnas pa6ora (KP): 4.4 160 120
Jlexuunu (Jlek) 1,8 64 48
JIaboparopusbie 3austus (J1ab) 2,6 96 72
CamocrosiTtesbaas padora (CP): 3,6 128 96
CaMocTosTenbHOE U3yUEHUE Pa3/IeioB 3,6 128 96
JUCIUTUTAHBI
Bupa xouTpoJsi: 3a4er / 3k3aMeH 1,0 JK3aMeH IK3aMeH
(36) (27)
4.2. 3aouHas popma:
Bunsl yueOHol paboThl B 3auernbix | B akagem. B actponom.
SIMHUTIAX gacax Jacax
OO0mast Tpy10eMKOCTh M CHUILIHHBI 110 9,0 324 243
Y4eOHOMY IIaHy
KounraktHas patora (KP): 1,11 40 30
Jlexuuu (Jlek) 0,44 16 12
JlaboparopHsie 3ansTus (J1a0) 0,67 24 18
CamocrosiTesannas pa6ora (CP): 7,64 275 206,25
CamocrosiTenbHOE U3YUEHHE Pa3/IeTIOB 7,64 275 206,25
JUCITUTUTAHBI
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,25 JK3aMeH JK3aMeH
) (6,75)

AHHOTanuA padode NPOrpaMMbl IUCIUILIAHBI
«TexHoJIOrusI MPOIYKTOB TOHKOT0 oprannveckoro cuure3a» (b1.B.J1B.04.02)
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1. Heap aucuuminHbl — GopMupoBaHUE y OOyYaIOIIUXCS 3HAHUH O COBPEMEHHOM
COCTOSSHUM W TEHACHIMSX Pa3BUTHS MPOMBIIUIEHHOCTH TOHKOIO OPTraHUYeCcKOro
CHHTE3a, 00ecrieunBaromIeil 3[paBOOXpaHeHHe, CEIbCKOE X03IUCTBO, TEXHUKY U OBIT
XUMHUYECKON MPOIYKIMEH U CHOCOOHOCTM aHaIM3UpOBAaTh W pearupoBaTrbh Ha
U3MEHEeHHS JOOBIBAIOIICH MPOMBIIIIJICHHOCTH TOTO MM MHOTO PETHOHA.

2. B pe3yabrare wu3ydYeHHsl JUCHUIVIMHBI O0OyYalOIIMiiCi MO0 NporpamMme
0akajiaBpHaTAa I0JI:KEH:

Obnadams cnenyromumu npogheccuonanvrvimu (I1K) koMmrereHusIMu:

—  CHOCOOHOCTBIO TPOBOJUTH AHAIU3 CHIPbS, MAaTEPHAIOB M TOTOBOM IPOMYKIMH, OCYILIECTBIIATH
OlIEHKY pe3yabTaToB anamm3a (ITK-10);

— TOTOBHOCTBIO HUCTIONIB30BATh 3HAHNE CBOWCTB XMMHUYECKHX IEMEHTOB, COSIMHEHMIA K MaTepHaJIoB Ha
UX OCHOBE JIUIS1 pEIIIeHHs 33124 podeccroHanbHoM fAestensHoctd (ITK-18);

— TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHHYECKYIO MH(OPMALIMIO, OTEYECTBEHHBIA M 3apYyOCKHBIN OITBIT
110 Temaruke uccnemopanms ([TK-20).
3uams:

- XUMHYECKHE OCHOBBI, MEXaHH3M XUMHUYECKHX MPOIECCOB MOIYyYEHUS U TEXHOJIOTHUECKOe
oopmIIeHrEe TIPOU3BOICTBA BAKHEUIIINX MPOTYKTOB TOHKOTO OPTraHUYECKOTO CHHTE3a;

- METOJbl BBIJICTICHHSI, KOHLIEHTPUPOBAHUS M OYUCTKU MPOJYKTOB TOHKOIO OPraHMYECKOro
cunresa (TOC);

- COCTOSHHME M TMEPCHEeKTHUBBI PAa3BUTUS CBHIPHEBOM 0a3bl OTpaciAM W CMEXKHBIX OTpacien
MIPOMBINIIICHHOCTH;

- METOJbl YTUIIU3ALUUA OTXOJOB U BOIPOCH CO3JaHHUSI MAJIOOTXOIHBIX M OE30TXOJHBIX
TEXHOJIOTHIA.

Ymems:

- I0JIb30BaThCs y4eOHOM, CIIPAaBOYHOM, CIIEIUAIBbHON U IEPUOANYECKOM IUTEpaTypoOii;

- ONpeneNaTbh OCHOBHBIE XapaKTEPUCTUKU MTPOU3BOJUMBIX OPTAaHUYECKUX BEIIECTB;

- TPOBOJUTH HMCCIENOBAaHHUS M SKCIIEPUMEHTHl B O0JACTH TONyYeHHsS! MPOAYKTOB TOHKOTO
OpPraHMYECKOTO CHHTEe3a B JaOOPAaTOPHBIX YCIOBUAX; 00pabaThiBaTh M aHAIM3UPOBATH
pe3yIabTaTHI.

Braoemy:

- MeTroJaMu 000OILIeHHs, CHCTEMAaTH3alui U aHaIu3a HHGOpMaIuy;

- HaBbIKaMu pa3pabOTKM TEXHOJOTHMYECKHX CXEM TONy4YeHHs MPOIAYKTOB TOHKOTO
OpPTraHUYeCKOTO CHHTE3a C MPUMEHEHHEM TEOPETHUECKUX 3HAHUH.

3. Kpartkoe conep:kanue THCHUTIMHBI:

HucuunnuHa «TexHoNorus MPOIYKTOB TOHKOTO OPraHWYeCKOro CHHTE3a» OCBEIIAeT
NEPCIEKTHBHBIE TPOMBIIUICHHBIE METOBI TOTYYECHHUS MPOAYKTOB OPraHMYECKOTO CHHTE3a, TaKKe
paccMaTpUBAIOTCS OCHOBHBIE TpeOOBaHMS K KauyecTBY MOJYNPOAYKTOB M JajbHEHIIeMy HX
UCTIOJIB30BaHUIO JIJISl TONyYEHHs MPOIYKTOB, WCIOJB3yEeMBIX, HampuMep, B (apMarieBTUIECKOH
MPOMBINIICHHOCTH. B JaHHOW AMCUUIIIMHE MPUBOMASTCS ACTEKTHI BIUSHUS XUMUYECKOW MPUPOIBI
CBIPHsI Ha TIPOMBIIIIJICHHBIA CIIOCO0 TPOU3BO/ICTBA MPOIAYKTA.

4. O0beM yueOHOW AUCHHUILIMHBI:
4.1. OuHas popma:

Bunsl yueOHoI paboThl B 3auernbix | B akagem. B actponom.
eIMHUIIAX qacax qacax

O0mas TpyA0eMKOCTb JMCHHUIIJIMHBI 110 9,0 324 243
yueOHOMY IJIaHY

KonraktHas pa6ora (KP): 4,4 160 120
Jlexuu (Jlek) 1,8 64 48
JlabopaTopHsie 3ansTus (J1ab) 2,6 96 72
CamocrosiTesbHas pa6ora (CP): 3,6 128 96
CaMocTosTeIbHOE U3YUCHUE Pa3/IeiioB 3,6 128 96
JMCLUTUIMHBI
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Buja xoHTpoJisi: 3a4eT / 3k3aMeH 1,0 IK3aMeH IK3aMeH

(36) (27)
4.2. 3aounHas dopma:
Bunsl yueOHoI paboThI B 3auetHrix | B akangewm. B actponom.
eIMHUIIaX gacax yacax
OO0masi Tpy10€eMKOCTh 1M CHUILIHHBI 110 9,0 304 243
Y4eOHOMY IJIAHY
KonraktHas padora (KP): 1,11 40 30
Jlexumu (Jlek) 0,44 16 12
Jlaboparopusbie 3austust (J1ab) 0,67 24 18
CamocrositesbHas padora (CP): 7,64 275 206,25
CamocTosTenpHOE H3yUYCHHE Pa3IeIOB 7,64 275 206,25
JIACIIUILTNHBI
Bua konTpoJIs: 3a4ueT / 3K3aMeH 0,25 JK3aMeH 9K3aMeH
©) (6,75)

AHHOTaNus padoyeil NporpaMMbl JMCUUILTAHBI
«DU3UKO-XUMHYECKHE MEeTOAbI UCCIeJ0BAHNS HHTEPMEIUATOB TOHKOI0 OPraHM4ecKoro
cunre3a» (b1.B.JIB.05.01)

1. Henp AMCHUIUIMHBI — O3HAKOMIJICHHE OOy4arommxcs ¢ (QU3UKO-XUMUYECKUMU
METOJIaMH, WCIIOJIb3YEeMBIMH B YCIIOBHUSX COBPEMEHHBIX HAYKOEMKHX XHMHKO-
TEXHOJIOTHYECKHX MPOU3BOJICTB U 00ECIeuYeHNE BOZMOKHOCTH CAMOCTOATEIHLHOTO U
OBICTPOTO OCBOCHHUS CTYJICHTAMH WHHOBAIIMOHHBIX MTPOU3BOJICTBEHHBIX MPOIIECCOB U
HOBOI COBPEMEHHOI TEXHUKHU.

2. B pe3yabTaTe uU3y4YeHUsl AUCHHUIUIMHBI O0yYAWIIUICA 1O TpPorpamme
0akajaBpHaTa JOJIKEH:

Obnadams crnenyromumu npogheccuonanvrvimu (I1K) koMnereHusIMu:

—  CHOCOOHOCTBIO TIAHMPOBATH M MPOBOAUTE (DM3UUECKUE U XUMUYECKHE SKCTIEPUMEHTBI, TPOBOAUTH
00pabOTKy WX Pe3yJbTaTOB M OIEHWBATH MOTPEIIHOCTH, BBIIBUTATH THIIOTE3bl U YCTAHABIIMBATH
TPaHMIIBI UX TPUMEHEHUs, TMPUMEHITh METOIbl MAaTeMaTHYECKOro aHa3a W MOJACTHPOBAHUS,
TEOPETUYECKOrO M AKCIiepuMeHTabHOTro uccnenoBanus (ITK-16);

—  TOTOBHOCTBHIO HCIIOJIB30BATh 3HAHHME CBOWCTB XMMHUECKHX 2JIEMEHTOB, COSIMHEHUI 1 MaTepHaioB
Ha MX OCHOBE JIIS1 peIieHus 3a/1a4 rpodeccroHanbHoM AestebHocTr (TTK-18);

—  TOTOBHOCTHIO M3Yy4aTh HAYYHO-TEXHUYECKYIO MH(POPMAIIHIO, OTEYECTBEHHBIN U 3apyOeKHBIA OIBIT
o Temaruke uccnenobans ([K-20).
3namo:

—  OCHOBHBIE METOJBI TEOPETHUYECKOTO pacuéra CBOWCTB WHIUBUAYATHHOTO OPTaHHUYECKOTO
COCTMHEHUS;

—  TEOPETHYECCKHE OCHOBBI (PU3UKO-XMMHUYECKHX METOJOB aHalW3a H O0JIaCTH WX
MPAKTUYECKOTO UCTIONB30BAHUS, HCXO/IS U3 XapaKTEPUCTHK TOTO WM UHOTO METO/A.
Ymemn:

—  BBIOMpATH METOJ] aHANU3a JJIs PEIIeHUs] KOHKPETHON aHATMTHYECKON 3aauu;

—  MPOTHO3UPOBATH W HWHTEPIPETHPOBATH PA3IMYHBIC 3aPETHCTPUPOBAHHBIC CIEKTPHI IPH
BBEJICHUU 3aMECTUTENEe JIOHOPHOTO WIIM aKIEeNTOPHOTO XapakTepa B pa3jiHyYHbIC
TIOJIOKESHUST MOJICKYJTHI.

Braoemy:

—  HaBBIKAMH pacyeTa, CTAaTUCTUYECKOW 00pabOTKOW M MHTEPHpETAHeH pe3yIbTaTOB pacyeTa

U aHalu3a.
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3. Kpartkoe conep:kaHnue THCHUTIIMHBI:

BBenenue.

OO6mas xiraccuukanmsi ¥ XapaKTePUCTHKA (HU3HKO-XMMHUYECKHX METOJIOB HCCIICIOBAHUS
OpPraHMYECKUX BEIIECTB.

Cunekrpockonus AMP.

SIBneHue s1epHOr0 MAarHUTHOIO pe3oHaHca. PU3nyYecKre OCHOBBI 3KcnepumeHToB SAMP.
[TapameTpsr cnexktpoB SAMP. Xumudeckuil CABAT U €ro 3aBUCHUMOCTh OT XUMHYECKOTO
okpyxeHus. CHuH-CIIMHOBOE B3auMojielicTBUE (IIpaBUJia CIUH-CIMHOBOIO B3aMMOJEHCTBUS 1-T0
Nopsiika, MPSAMOE U HENpSAMOE CIUH-CIIMHOBOE B3auMmojeicTBue). HomeHkiaTypa CHHUHOBBIX
cucteM. IHTEHCUBHOCTh CUTHAJIOB B criekTpe AMP.

HNmmynscHOE BO3OYKIEHUE siIep.

[ToaroroBka oOpasma (BeIOOp pacTBOpuTENs, ctanaapTel B SAIMP). Bun cnektpoB SIMP wu
CTPYKTYpBI MOJIeKy bl MHTepnperanus crextpoB Ha sapax ~H. Fomosnaepusie (H, H) KorCcTaHTHI
CHUH-CIIMHOBOrO B3anmoxueiicteus. ['emuuansusie KCCB ZJ(H, H) u Bunmaansapie KCCB 3J(H, H).

MeTto/bl pa3Bsi3ku (ACKaIIMHTA) ACPHBIX CIUHOB. S nepHbiit agdext OBepxaysepa.

Cnexrpockonus Ha aapax °C. Koppensamus xumudeckux caBuroB saep -°C co cTpoeHHeM
OpraHMyYecKux MojeKynl. PenaktupoBanue crekTpoB Ha sjapax °C (meroxst APTuDEPT). Crnun-
CrMHOBOE B3aumoeiicTere TH-13C.

OCHOBHBIE 3aKOHOMEPHOCTH CIIEKTPOB Ha sazapax °F u!P.

OcHoBBI IByMepHO# cniekTpockonuu SIMP.

4. O0beM yueOHOH AMCUMIIIMHBI:

4.1. Ounas dopma:

Bunasr yue6HOM paboThI B 3aueTHBIX B akagem. B actponom.
eJIMHUIIAX gacax gacax

OO0umast Tpy10eMKOCTb M CUUILIHHBI 110 3 108 81

Y4eOHOMY ILIaHy

Konrakrnas pa6ora (KP): 0,9 32 24

Jlexuunu (Jlek) 0,9 32 24

CamocrositesibHas padora (CP): 2,1 76 57

CaMocCTOsATENBHOE N3YUYEHUE PA3/IEIOB 2,1 76 57

JHACIATLINHEI

Bupa xoHnTpoJsi: 3a4er / 3k3aMeH _ 3auger ¢ 3ader ¢
OLIEHKOM OLIEHKOM

4.2. 3aouHas popma:

Bunpt yueOHoi paboThI B 3auerHbIX B akanem. B actponom.
€IMHUIIAX gacax yacax

OO0mas TPy10eMKOCTh THCIIUIIIHHBI 110 3 108 81

Y4eOHOMY IIAHY

KonraktHas paoora (KP): 0,22 8 6

Jlexruu (JIek) 0,22 8 6

CamocrositesbHas padora (CP): 2,67 96 72

CaMocTosTeIbHOE U3YUCHUE Pa3/IeiiOB 2,67 96 72

JUCITUTUTAHBI

Buja xouTpoJisi: 3a4er / 3k3amMeH 0,11 3auer ¢ 3ayer ¢
OLICHKOH OLIEHKOH

(4) @)
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AHHOTaus padoyeil NporpaMMbl IMCUUILTAHBI

«KBaHTOBO-XUMHYECKHUI AHAJIU3 CTPOCHHUSA U CBOMCTB OPraHUYeCKHUX COeIMHEHNI»

(51.B.JIB.05.02)

1. Heab AMCUMIUIMHBI — SBISETCS (POPMHUPOBAHUE Y OOYUAIOMIETOCs CUCTEMATHUECKOTO
MOJIX0Ja K AaHAIW3y pPEaKIMOHHOM CIMOCOOHOCTH (DU3MKO-XUMUYECKHX CBOMCTB
OpPTaHWYECKUX COSIUHCHUI B PAaMKaX TEOPUU MOJIEKYJISIPHBIX OpOHTAIICH.

2. B pe3yabraTre u3ydYeHHMs JUCHMUIUIMHBI O0ydYaloumMiicad 1O TMporpamMmme
0akajiaBpHaTAa 0JI:KeH:

Obnadams cnenyromumu npogheccuonanvrvimu (I1K) koMmrereHusIMu:

CIIOCOOHOCTHIO TIAHMUPOBATH U MPOBOAUTH (DM3UUECKUE M XUMUYECKUE SKCIIEPUMEHTBI, IIPOBOJIUTH

00paboTKy MX Pe3y/IbTaToB W OLICHUBATH IMOTPEIIHOCTH, BBIIBUIATh TMIIOTE3bl U YCTAHABJIUBATH

IPaHULIBI UX TMPUMEHEHUs, MPUMEHSITh METO/bl MAaTeMaTHYeCKOro aHaIM3a M MOJEIUPOBAHMHS,

TEOPETHUYECKOrO U 3KCIIepuMeHTaIbHoro uccienoBanus (I1K-16);

TOTOBHOCTBIO MCMOJIB30BaTh 3HAHHE CBOMCTB XMMUYECKUX AJIEMEHTOB, COSIMHEHHI U MaTepHasioB

Ha UX OCHOBE ISl PEIeHus 33134 podeccroHanbHOM festensHocTH (TTK-18);

TOTOBHOCTHIO M3y4aTh HayYHO-TEXHUYECKYIO HH(OPMAIIMIO, OTEUECTBEHHBIA U 3apyOS/KHBII OITBIT

110 TeMaruke ucenenopanus ([TK-20).

3nams:

OCHOBHBIE METOJIbI TEOPETUUYECKOro pacuéTa CBOWCTB WHAMBHAYAILHOTO OPraHUYECKOTO

COCMHEHUS;

TEOPETUYECKHE OCHOBBI (DU3UKO-XMMHUYECKUX METOJOB aHaiu3a M 00JacTu Hux Iie-

Jeco00pa3HOM MPUMEHUMOCTH, UCXO/IS U3 XapaKTEPUCTUK TOTO MIJIM HHOTO METO/Ia.

Ymems:

BBIOMPATh METOJI aHAJIM3a [T PEIICHUS] KOHKPETHOW aHATMTHYECKON 3aa4H;

MPOTHO3UPOBATh M HMHTEPIPETUPOBATH PA3IUYHBIC 3aPETUCTPUPOBAHHBIC CIEKTPHI IMPHU

BBEJICHUM 3aMECTHTENCH JOHOPHOTO WM aKIENTOPHOTO XapakTepa B pasiIHYHBIC

MOJIO’KEHUS MOJICKYJIBI.

Braoemy:

HABbIKAMU pacyera, CTaTUCTUYECKOH 00pabOTKOM M MHTepHpeTalueil pe3yibTaToB pacuera

U aHaJIH3a.

3. Copepxanue IUCUUIIMHBI.

OO6mas knaccupuKaius U XapakKTEPUCTUKA METO/I0B KBAHTOBOW XUMHH.

MeTo MOJEKyIIpHON MEXaHHUKH.

Meton MonekynsipHbIX opOutaneil. IlpuMmeHeHne mMeToza MOJEKYJISIpHBIX OpOUTaned ass

aHaJIM3a CBOMCTB U PEaKIIMOHHOW CITOCOOHOCTH OPraHUYEeCKUX COeTUHEHUH.

3axiroueHue.

4.1. OuHas popma:

Bunpt yueOHoi paboThI B 3auerHbIX B akanem. B actponom.
€IMHUIIAX gacax yacax

OO0mas TPy10eMKOCTh THCIIUIIIHHBI 110 3 108 81
Y4eOHOMY IIAHY

Kounrakrhas pa6ora (KP): 0,9 32 24
Jlexumu (JIek) 0,9 32 24
CamocrositesbHas padora (CP): 2,1 76 57
CamocTosTenpHOE H3YUCHHE Pa3/IeTIOB 2,1 76 57
JUCITUTUTAHBI

Buja xouTpoJisi: 3a4er / 3k3amMeH _ 3auer ¢ _

OLICHKOM

4.2. 3aounas popma:
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Bunpr yue6HOM paboTh B 3auerHbBIX B akanem. B actponom.
eIUHHIIAX yacax yacax

OO0wmast TpyA0eMKOCTh M CUUILIHHBI 110 3 108 81

Y4eOHOMY ILUIaHy

Konrakrnas pa6ora (KP): 0,22 8 6

Jlextuu (JIek) 0,22 8 6

CamocrositesbHas padora (CP): 2,67 96 72

CaMocTosTeTbHOS N3YUeHUE Pa3/IeioB 2,67 96 72

JUACIUATUTMHBI

Bup xouTpoJisi: 3a4er / 3k3amMeH 0,11 3auer ¢ 3auyer ¢
OLICHKOH OLICHKOH

4) 3)

AHHOTaNusA padoyeil NporpaMMbl JMCUHILTAHBI
«OcHoBbI TexHosIorun Kpamenus» (b1.B./[B.06.01)

1. Heap aucuumIuHbI — (QOpPMHUpPOBAHHE y OOYYAIOLIETOCsS MPAKTHYECKUX 3HAHUHA O
TEXHOJIOTHYECKOM O(OPMIICHUU MPOIIECCOB KPAIICHUS M PACIBEUMBAHUS MATCPUAIOB
Pa3IMYHOTO Ha3HAUCHHUSI.

2. B pe3yabTaTe u3yyeHUs: TUCHUILITHHBI 00yYAONIMIACSH M0 MporpamMMe dakajiaBpuara
JTOJI2KeH:

Obnadams ciepyromumu npogheccuonanvrvimu (IIK) koMIeTeHIHSAMMU:

—  CIIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUUECKHE PelIeHHs TP pa3paboTKe TEXHOIOTHYECKHX
TIPOIIECCOB, BEIOMPATh TEXHUUESCKHE CPEICTBA M TEXHOJIOTHH C YUETOM SKOJIOTMUYECKUX TIOCIICICTBUIA
ux npumenenns (IK-4);

—  TOTOBHOCTBIO HICTIOJIB30BaTh 3HAHUE CBOMCTB XUMHUYECKUX AJIEMEHTOB, COS/TMHEHUIN ¥ MATEPHATIOB Ha
UX OCHOBE JIJISl pEIIIeHHs 33124 podeccroHanbHoM aestensHocTd (ITK-18);

—  TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHHMUYCCKYIO HH(OPMAIIUIO, OTCUCCTBEHHBIN U 3apyOS)KHBINA OITBIT
110 Temaruke ucenenosanus ([TK-20).
3namo:

—  KJIaccu(UKAIHIO TOJMMEPHBIX BOJIOKHOOOPA3YIOIIUX MAaTepUAIOB, CIOCOOBI MX MOTY4YeHUs,
XUMHUYECKHEe W (PU3UKO-XUMUYCCKUE CBOWCTBA, WMETh MPEICTABICHHE O TIOJIOTOBKE
BOJIOKHHUCTBIX MaTepUAIOB K KPaIICHHIO.

Ymems:

—  ompenensaTb 00JacTM M CIHOCOOBI MPAKTHMUECKOTO TMPUMEHEHHsS] KpacuTels I0 €ro
TEXHHYECKOMY Ha3BAHHIO;

—  OICHUBATh YCTOWYMBOCTH OKPACOK K Pa3IUYHBIM BUAaM BHEUTHUX BO3JIECHCTBUII.

Braoemy:

—  HaBBIKAMHU OIIEHKH KOJIOPUCTHYECKHX CBOMCTB KpacuTeled U 3HAHUSMH O METOJIUKAX
OJIHOIIBETHOTO (TJIaAKOT0) KpaIlIeHUs TKaHE!, MPSKU U T. 1.

3. Kparkoe coaep:xkanue TUCHHNINHBI:

Beenenue. [Ipeqver «OCHOBBI TEXHOJIOTHH KPAIICHUSI.

Oco0eHHOCTH MOJEKYISPHOTO CTPOCHUS M HAIMOJIEKYISIPHOM CTPYKTYpPbl TEKCTHIIBHBIX
BOJIOKOH. [[MKJT MOATOTOBKY BOJIOKOH K KPAIIEHHUIO.

Crpoenue u cBoOicTBa pacTBOpoB Kpacutened. Craguum mporecca  KpalleHHUs.
TexHomornueckoe oG(OpPMICHHE TIPOIECCOB TIAAKOro KpamieHus. KpameHue pa3audHbIMA
KJIacCaMHM KpacuTelneidl, CcrmocoObl 3aKperyieHuss Ha BOJOKHAX, WHTEHCHU(UKAIUI CcopOuuu
KpacuTemneH, peKUMbI KpaIeHusl.

4. O0beM yueOHOM AUCHMILIMHBI:

4.1. Ounas dopma:

Bunpr yue6HOM paboThI B 3auetHBIX | B akamewm. B acTponom.
eINHUIIaX qacax yacax
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OO01asi TPy10€eMKOCTh T CHUIIIHHBI 110 3.0 108 81
Y4eOHOMY IJIaHy
Konrakrnas pa6ora (KP): 1,38 50 37,5
Jlexuunu (Jlek) 0,44 16 12
[Tpaktrueckue 3ansatus (I113) 0,44 16 12
Jlaboparopusie 3anstus (JI3) 0,5 18 13,5
CamocrositesbHas padora (CP): 0,62 22 16,5
CamocTosTenbHOEC H3YUYCHHE Pa3IeIOB 0,62 22 16,5
JUCIUTLINHBI
Bua koHTpoIs: 3a4eT / IK3aMeH 1,0 IK3aMeH IK3aMeH
(36) (27)
4.2. 3aounas dopma:
Bupl yue6HO# paboTh B 3auetnbix | B akagem. | B actpoHowm.
SAMHUIIAX yacax yacax
OO01mast Tpy10eMKOCTb M CHHUILIHHBI 110 3,0 108 81
Y4eOHOMY ILIaHY
Konrakrnas padora (KP): 0,33 12 9
Jlexuunu (Jlek) 0,11 4 3
[IpakTuueckue 3ansatus (113) 0,11 4 3
JlabopaTopnsie 3ansatus (JI3) 0,11 4 3
CamocrosiTtesbaas padora (CP): 2,42 87 65,25
CaMocTosTenbHOE U3yUeHUE Pa3/IesioB 2,42 87 65,25
JUCIUATLINHBI
Bua koHTpos: 3aueT / IK3aMeH 0,25 JK3aMeH JK3aMeH
) (6,75)

AHHOTaNusA padoyeil NporpaMMbl JMCUMILTAHBI
«BBenenne B cynpamoJiekyaspayro xumuio» (51.B./1B.06.02)

1. Heap aumcuMmiIMHbl — (GOPMUPOBaHHME Yy OOYYAlOUIETOCs CHCTEMHBIX 3HaHU O
CYIIpaMOJIeKYISPHBIX COEIMHEHUSX, ux CTPOEHUH, (U3NKO-XUMHUYECKHX
XapaKTEePUCTUKAX, CHHTE3€ U TPUMEHEHHH.

2. B pe3yabTare H3y4eHus AMCHUILINHBI 00y4YalOLIUIics 10 NporpaMMe 6aKajlaBpuaTa
JOJI2KeH:

Obnaoams cnenyromumu npogeccuonanvuvimu (I1K) komnereHusaMu:

CIIOCOOHOCTBIO IPUHUMATh KOHKPETHBIE TEXHIMYECKHE PEIICHHS TP Pa3padOTKe TEXHOIOTMUECKUX

HPOLIECCOB, BHIOUPATh TEXHMUYECKUE CPE/ICTBA M TEXHOIOTUH C YUETOM KOJIOTHUYECKHX TOCTIEACTBUI

ux npumenenns ([1K-4);

TOTOBHOCTBIO HCTIOJIB30BaTh 3HAHNE CBOMCTB XUMUUYECKUX 3JIEMEHTOB, COS/TMHEHHUI 1 MAaTepUalioB Ha

UX OCHOBE JIUISI peIIieHHs 3a/1a4 rpodeccroHanbHoi festensHocTd (TTK-18);

TOTOBHOCTBIO M3y4aTh Hay4YHO-TEXHUYECKYIO MH(OPMAIIMIO, OTEUECTBEHHBIA U 3apyOSKHBII OIBIT

o Temartuke uccnenobanws ([TK-20).

3nams.

OCHOBBI CYITPAMOJICKYJIIPHOH XHMHH; CHOCOOBI MOJIEKYJSIPHOTO pPacrO3HABaHUS; OCHOBBI

CYIIPaMOJIEKYJIIPHON peakIIMOHHON CIIOCOOHOCTH U KaTalln3a.

Ymems:

NPEJCTaBIATh  CYNPAaMOJICKYJSIPHBIC aHCAaMOJIM M CYHEPMOJICKYJIBbI, pacCMaTpHBaTh
OCHOBHBIC THITBI MEXMOJICKYJIAPHBIX B3aMMOJCUCTBHI WX (PHU3MUECKUE M XHUMUYCCKHE
XapaKTEPUCTHKH.
Bnaoems:
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- 3HAHWUSIMH CYIPAMOJICKYJISIPHOTO TE€TEPOTeHHOT0 KaTalli3a, OCHOBAMH OHOMUMETHKH,

CEMHOXUMUHU.

3.Kparkoe conep:kanue JTUCHUIIUHBI:

Jucuunnuna «BBeneHue B CYNpamoOJEKYJISAPHYIO XUMHIO» IOCBSIIEHA PacCMOTPEHUIO
NPHUHIMIIOB TOCTPOSHUS CYMPaMOJICKYJSIPHBIX aHCaMOlIe W3 OpPraHWYeCKUX MOJIEKYNI |
TUOPUAHBIX ~ OPraHO-HEOPTaHMYECKUX  KOMIUIEKCOB, TaKK€  paccMaTpUBAIOTCA  BOIPOCHI
CyNpaMOJIEKYJIIPHOW (DOTOXUMUH, MPUHIUIIOB CYNMPAMOJIEKYJISIPHOTO KaTalln3a, PacliO3HABaHUS,
Tpancnoptra.  IlpuBojsTcs  mpuMepsl  NPAKTHUYECKOrO  NPUMEHEHUS  Pa3sHOOOpas3HbIX
CyNPaMOJIEKYJISIPHBIX CUCTEM.

4. O0beM y4eOHOH TUCHHUIJIMHBI:

4.1. Oynas dopma:

Bunpl yaeOHoI paboThI B 3auetHsix | B akagem. | B actponOM.
eIMHUIIAX qacax Jacax
OO0masi Tpy10€eMKOCTh 1M CHUILIHHBI 110 3.0 108 81
Y4eOHOMY IJIAHY
KonraktHas paoora (KP): 1,38 50 37,5
Jlexumu (Jlek) 0,44 16 12
[Tpaxtrueckue 3anstus (I113) 0,44 16 12
Jlaboparopusie 3anstus (JI13) 0,5 18 13,5
CamocrositesbHas padora (CP): 0,62 22 16,5
CaMocTosTeIbHOE N3YUCHHUE Pa3/IeioB 0,62 22 16,5
JCIUATUTHHBI
Buj koHTpos: 3aueT / 3K3aMeH 1,0 JK3aMeH IK3aMeH
(36) (27)
4.2. 3aounas dopma:
Bunel yue6HoI paboThl B 3auernbix | B akagem. | B actponowm.
eIMHUIIAX Jacax qacax
OO0mas Tpy10eMKOCTh THCIIUIIIHHBI 110 3.0 108 81
Y4eOHOMY IIAHY
KonraktHas pa6ora (KP): 0,33 12 9
Jlexuuu (Jlek) 0,11 4 3
[Tpaktuueckue 3ansatus (I113) 0,11 4 3
JlabopaTopnsie 3ausartus (JI3) 0,11 4 3
CamocrositesbHas padora (CP): 2,42 87 65,25
CaMocTosTeTIbHOE N3YUCHUE Pa3/IeioB 2,42 87 65,25
JUCIUTLTAHBI
Buja koHTpoOIs: 3a4eT / IK3aMeH 0,25 JK3aMeH JK3aMeH
©9) (6,75)

AHHOTaNUA padove MPOrpaMMbl U CIHILIAHBI
«HcciieoBanne W CHHTE3 MAJIOTOHHAKHBIX opranumveckux nmpoaykros» (b1.B.JIB.07.01)

1. He.ﬂl) AUCHUIVIMHBI — O3HAKOMHUTHL W PACKPBITH BO3MOXKXHOCTH OSKCIICPUMCHTAJIbHBIX
METOJIOB TOHKOTO OPraHMYECKOT0 CHHTE3a, HAYYHUTh OOYYarOIerocs BUAETh O0JIACTH H
MpEeaciibl IMPUMCHCHUA OTUX METOAOB HCCIICO0BaHUsI, YETKO IIOHUMAThb nux
NPUHIUIHATBHBIE BO3MOXHOCTH M OTPAaHUYEHHUS TPHU  PEIICHUH  KOHKPETHBIX
OKCIICPUMCHTAJIBHBIX 3a/1a4.

2. B pe3yabTaTe H3yueHHs] TUCHHUILIHHBI 00yYAOIIHIICA M0 MPOorpaMMe daKajaBpuarTa

JIOJI/KEH .
- Obraoamy cnenyromumu npogeccuonanvuvimu (I1K) kommereHIusIMu:
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- CHOCOOHOCTBIO TIPOBOJAWUTH AaHAIM3 CHIPbs, MATEPUAIOB M TOTOBOH MPOIYKIUH,
OCYIIECTBIIATH OIICHKY pe3ynbraToB aHanu3a ([1K-10);

- TOTOBHOCTBIO UCIIONIb30BaTh 3HAHUE CBOMCTB XMMIYECKUX AJIEMEHTOB, COSIMHEHHI U MATePUAJIOB Ha
UX OCHOBE JIISl pEIIIeHHs 33124 podeccroHanbHoM AestensHoctr (ITK-18);

- TOTOBHOCTBHIO M3y4aTh HAYYHO-TEXHUYCCKYFO MH(OPMAIIUIO, OTCUSCTBCHHBINA M 3apYOCKHBIN OITBIT
110 Temaruke ucenenopanus ([TK-20).
3uams:

- OCHOBHBIE MPUHIUIBI PaOOTHI B HAYYHOH J1a00paTOpUU;

- TPUHIMIBI U KIACCU(UKAIHUIO XPOMATOTPAGUISCKUX METOJOB, MPUMEHUMBIX K Pa3INIHBIM
KJIaccaM MPOMEKYTOUYHBIX COCAMHEHUN;

- TEXHHYECKHE METOAbl CHHTE3a, CBOMCTBA W O0JACTH NPHUMEHEHHUS TMPOMEKYTOUHBIX
INPOAYKTOB  OCHOBHBIX  XMMHMYECKHX  KJIaCCOB  BEIIECTB W  MUTMEHTHUPOBAHHBIX
JTAKOKPACOYHBIX MATEPHAIIOB.

Ymems:

- YCTaHaBIIMBaTh CTPOCHHE BEIIECTB, MCXOAS W3 XHMHUYECKUX CBOHCTB M CHEKTPAIbHBIX
XapaKTePUCTHK;

- OCYHIIECTBIIATH KOHTPOJb MPOTCKAHKS XUMUIECKOTO MTPOIIECCa;

- BBINOJHATH KAYECTBEHHBIE pEaKIUU HA (PYHKIIMOHAIbHBIE TPYIIIIHI.

Braoems:

- OCHOBHBIMH METOJAMH TEXHHYECKOH 0€30MacHOCTH;

- METOJIaMH JKCIIEPUMEHTAIBHBIX PabOT MO IMOJYYCHHIO TMPOMEKYTOYHBIX COCIUHEHUH C
MPUMEHEHUEM XUMHYECKOM MOCY/Ibl U 000pyI0BaHUS;

- METOJIaMH BBIJICJICHHSI © OYUCTKH KOHEYHBIX ITPOYKTOB;

- MeToJlaMU UACHTU(UKAINY U ONpeeNIeHUs] KadyecTBa MOIYIPOAYKTOB.

3. Kparkoe coaep:kanue 1MCUMIIMHBI:

JlaHHasi JUCHUIUIMHA TIO3BOJISIET HAa MPAKTHUKE B JTAOOPATOPHBIX YCIOBHUSAX MPUMEHUTH
TEOPETHUUYECKUE 3HAHMS, KOTOPHIE OBUIM TMOJYYEHBI CTYIACHTOM MPHU H3YYEHUU TUCHHUTLIUHBI
«X¥UMUsL 1 TEXHOJIOTHSI OpraHUYECKUX BEIIECTB». B mpoliecce mpoxoskaeHus 1abopaTopHbIX paboT
CTYJIEHT M3Y4YUT MPOIECCHl CYIb(OUPOBAHUSA, HUTPOBAHUSA U T.J. UCXOJHBIX BEIIECTB, TAKHUX KaK
OEeH30J1, TOJIYOJI, KCUJIOJBI. [[71s1 OlleHKH Ti1yOWHBI MPOTEKAaHUs PEaKIMi U YUCTOTHI COSAMHEHUH, a
TaKKe JIsl TOTBEPKIICHUSI UX CTPOEHUS B XOJ€ MPOBEACHHs 1a00paTOPHBIX pabOT 00yJaromHiics
HAYYUTHCS UCIOIB30BaTh XpoMaTorpapuieckue u GU3NKO-XUMHUECKUE METO/IbI aHATH3A.

4. O0beM yueOHOH AUCHUILINHBI:
4.1. Ounas dopma:

B 3auernrix | Bakagem. | B actponom.
Bunsr yaeGHoI paboTh eIMHUIIAX gacax yacax

OO0mas TPy10eMKOCTh THCIIUIIIHHBI 110 70 259 189
Y4eOHOMY IIAHY

KonraktHas paoora (KP): 3,56 128 96
JIaGopartopusie 3ansTus (JI3) 3,56 128 96
CamocrositesbHas padora (CP): 3,44 124 93

Buja koHTpoOJIsi: 3a4eT / IK3aMeH - 3auer -

4.2. 3aounas popma:

B 3auetnbIX | B akamewm. B actponom.

Bunsl yueOHoI paboThI eAMHUIIAX yacax qacax
O0uias TPy/10eMKOCTh JHCHMILIMHBI 110 70 252 189
Y4eOHOMY IJIaHYy
KounraktHas pa6ora (KP): 0,89 32 24
Jlaboparopusbie 3austust (J1ab) 0,89 32 24
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CamocrositesbHas padora (CP): 6,00 216 162
Bupa xouTpoJsi: 3a4er / 3k3aMeH 011 3auer 3auer
’ 4) 3)

AHHOTaNUA padoyeil NPOrpaMMbl IUCHUATLIHHBI
«HccnenoBanue U CHHTE3 coeTHHeHHI apomaTudeckoro psaa» (b1.B.JIB.07.02)

1. Ileab MMCHUIUIMHBI — PACCMOTPETh BO3MOXKHOCTH 3KCIIEPHUMEHTAIBHBIX METOJIOB
CHHTE3a COCIMHEHHI apOMAaTHYECKOTO Psijia, KOTOPbIe HEOOXOIUMBI JUTSI TIOTY4YCHUS
KOHCUHBIX (OpM W MOTyT OBITh HCIOJB30BAHBI B Pa3IMYHBIX OTPACISAX
MIPOMBIIIICHHOCTH.

2. B pesyabrare wu3yYeHMs JAUCHUILUIMHBI OOydawmMiics 10 mporpamMme
0akaJjiaBpUaTa J10JIKeH

- Obraoamy cnenyromumu npogeccuonanvuvimu (I1K) kommereHIusIMu:
- CIIOCOOHOCTBIO TPOBOJUTH AHAIU3 CHIPbs, MATEPUAIOB M TOTOBOH MPOAYKIUH,

OCYILECTBJIATH OLIEHKY pe3yibTaroB aHanm3a (ITK-10);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHKE CBOMCTB XUMIYECKUX JIEMEHTOB, COSMHEHHI i MAaTePHAIIOB HA

MX OCHOBE ISl PeleH s 3a1a4 nmpodeccronansHoi aesrenbHocTd (ITK-18);

- TOTOBHOCTBHIO M3y4aTh HAyYHO-TEXHUYECKYI MH(OPMAIMIO, OTCUCCTBECHHBIN U 3apyOCKHBIA OIBIT

o Temaruke uccnenoans ([1K-20).

3nams:

- OCHOBHBIE IPUHITUIBI PAa0OTHI B HAYUYHO-UCCIIEI0BATEIbCKOM 1Ta00paToOpuH;
- METO/bl HACHTU(DUKAIIMY Pa3IMYHBIX KIIACCOB ApOMATHYECKUX COCTUHCHUN;
- TEXHHUYECKHE METOAbl CHHTE3a, CBOMCTBA M OOJIACTH NPUMCHEHHS apoOMaTHYCCKUX

POMEKYTOYHBIX U KOHECUHBIX MPOJYKTOB.

Ymemn:

- YCTaHaBIIMBATh CTPOCHHE BEIIECTB, UCXOMS U3 UX CICKTPAIBHBIX XapaKTCPUCTHUK;
- KOHTPOJHMPOBATH MPOTEKAHUE XUMHUYECKOHN PCAKIIHH.
Braoemy:
- METOJIaMU TEXHHYECKOUW 0€30MacHOCTH IIpH paboTe ¢ apOMaTHIYCCKHUMH COCTMHCHUSIMU;
- METO/IaMU BBIJICIICHHUS U OYMCTKH MCXO/HBIX BEIIECTB U KOHEYHBIX MTPOIYKTOB;
- METOJaMH HACHTH(HKAIIMA W ONpECICHHs KauyecTBa MCXOIHBIX BEIIECTB U KOHEYHBIX
MPOJIYKTOB.
3. Kpartkoe conepkanmne THCHHUINIHHBI:

JlaHHasi MUCIMIUIMHA TIO3BOJISIET HAa MPAKTUKE B JIAOOPATOPHBIX YCIOBUSAX TNPUMEHUTH
TEOPETUYECKHE 3HAHUS, KOTOPbIC OBLIM MOJYYEHBI CTYJACHTOM IPH H3YYEHHH IMCIUTUIAHBI
«XUMHSI ¥ TEXHOJIOTHSI OPraHUYECKUX BEIIeCTBY». B mporiecce mpoxoxkaeHus JTabopaToOpHbIX padoT
CTYJICHT H3Y4YHUT MPOIECCH CYIb(OUPOBAHUS, HUTPOBAHHUS U T.JI. MCXOHBIX BEIIECTB, TAKUX Kak
OCH30J1, TOJTYOJI, KCHIIOJBI. JIJIs1 OlEHKH TITyOWHBI TPOTEKAHUS PEAKIMA U YUCTOTHI COCTMHEHUH, a
TaKXe JIJIS TOJITBEPKICHHUS UX CTPOSHHSI B XOZIC MPOBEICHHUS JIAOOPATOPHBIX PA0OT OOYJaIOLTHIACS
HAYYHTHCS MCIIOJIb30BaTh XpOMATOTpapuueCKue U GPU3UKO-XUMHUYCCKIE METO bl aHATH3A.

4. O0beM yueOHON AUCHMILIMHBI:

4.1. Ognas dopma:

B 3auernrix | Bakagem. | B actponom.
Bunpr yue6HO paboTh eIMHUIIaX yacax yacax
OO0mast Tpy10eMKOCTh M CHUILIHHBI 110 7 252 189
yueOHOMY IJIaHY
Konrakthas paoora (KP): 3,56 128 96
JlaGoparopusie 3ansTus (JI13) 3,56 128 96
CamocrositesbHas padora (CP): 3,44 124 93
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\ Bupa koHTpoOJIsi: 3a4eT / IK3aMeH - \ 3auer -
4.2.3aouynas hopma:
B 3auetHbIX | B akamewm. B actponom.
Buapl yue6HOM paboThI eAMHUIIAX yacax yacax
OO0masi Tpy10eMKOCTb M CUUILTHHBI MO 7.0 252 189
Y4eOHOMY IJIAHY
Kounrakrhas pa6ora (KP): 0,89 32 24
Jlaboparopusbie 3austust (J1ab) 0,89 32 24
CamocrositesbHas padora (CP): 6,00 216 162
Bup xouTpoJisi: 3a4er / 3k3amMeH 011 3auer 3auer
’ (4) @)

AHHOTAIUA Y4eOHOI MPOrpaMMbl U CHUIITHHBI
«MexaHu4yeckne nmpomecchl 1 anmapatbl B Texnogaorun» (b1.B./[B.08.01)

1. Heab AUCHMIVIMHBI —
MBILIICHUS.
2. B pe3yabTaTe n3y4yeHusi AMCHUILIUHBI 00yUYaloLIUiics 1O MporpaMMe 6aKkajiaBpuara
JOJIZKEH:

Obaaoams cnenyrommmu oowenpogeccuonanvuvimu (OIIK) u npogheccuonanvuvimu (IIK)
KOMIIETEHIUSIMHU .

CHOCOOHOCTBIO HCIIONIB30BaTh OCHOBHBIE 3aKOHBI
npodeccronanproi aesteapbroctu (OITK-1);
CIOCOOHOCTBIO HCIIONIB30BaTh 3HAHHUA O COBPEMEHHOM (DU3MYECKOH KapTHHE MHpa,
[IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUHU BEIECTBAa ISl MOHUMAHUS
OKpy»Xaromiero mupa u siiieanit npuposl (OI1K-2);

TFOTOBHOCTBIO HCIOJIb30BATh 3HAHMS O CTPOEHHM BEIIECTBA, IPUPOJIE XUMHUECKON CBS3U B
pa3IMYHBIX KJIACCaX XUMHUYECKUX COCJMHEHUH JUIsl MOHMMAaHUS CBOWCTB MAaTepHUaloB M
MeXaHH3Ma XMMHUYECKHX MPOIECCOB, MPOTEKAUINX B OKpyxatoiieM mupe (OITK-3);
CIOCOOHOCTBIO aHAJTM3MPOBATH TEXHUYECKYIO TOKYMEHTAIUIO, MOAOUpPATh 000pyHIOBaHHE,
TOTOBHTH 3asBKH Ha MPUOOpeTeHue U peMoHT obopyaoBanus (ITK-9).

3nams:

TEOPETUYECKHE OCHOBBI IPOIIECCOB U3METbUEHUS U CMEILICHMS;

KOHCTPYKIIMU W MPUHIUIIBI IEHCTBUS OCHOBHBIX COBPEMEHHBIX MAIIMH JUTS U3MEIbYCHUS U
CMEILIEHHs MaTepHalioB;

METOJMKH pacyeTa TeXHOJOTHUECKOT0 000py/I0BaHHUS.

Ymemn:

NPOBOJUTh MEXAHWYECKHE PACYETHI AJIEMEHTOB MAIlMH IS M3MENbYCHUS M CMEIICHHS
MaTepHasoB.

Braoemy:

HaBBIKAMU aHAJIM3a MEXaHUYECKHUX MPOLIECCOB XMMUYECKUX MPOU3BO/ICTB;
TEXHOJIOTUIECKUMH pacueTaMu 000pyI0BaHUS;

pacueTaMu TUIIOBBIX JE€Talel MallluH, MOJIb3YysCh clipaBouHOM nuTeparypoit u 'OCTamu.
3. Kpartkoe conepkanue TuCHHUIIHHBI:

1. BBenenne

Poms mpenmera «MexaHWUYECKHE MPOIECCHI W ammaparbl XUMHAYECKOH TEXHOJIOTHW» B

dbopmupoBaHre y OOYyYarOUIUXCS OCHOB HWHXKEHEPHOTO

CCTCCTBCHHOHAYYHLIX OUCHUILJIMH B

dbopMUPOBaHUN WHXKEHEpa
XAMHUYECKOH TEXHOJIOTHUIN

XHUMHUKa-TCXHOJIOora.
—OCHOBa IJid TMPOCKTUPOBAHHUA HOBBIX H COBCPIICHCTBOBAHHA
HeﬁCTByIOIHHX TCXHOJIOTUYCCKUX YCTAHOBOK XUMUYCCKUX HpeI[HpHHTHﬁ.

2. Moayas 1. U3MenbueHHe TBEPABIX BEelLIECTB
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OusnKo-MexaHu4eckue cBoiictBa  MmarepuanioB. CrocoObl  M3MenbueHHs. Teopuu
u3MenbueHus. JpoOuiku, paspyliaroliie MaTepuall CkaTHeM (IEKOBbIe, KOHYCHBIE, BaJIKOBBIE).
JpoOunku ynapHoro neicTBus (POTOPHBIE U MOJOTKOBBIC IPOOHIIKHU, MAJIbIIEBBIC U3MEIbUNUTEIN).
MamuHasl  ylapHO-UCTHpAIOLIEro  JEHCTBUS  (MENbHULBI C  Bpamjamomumcs — OapabaHoM,
BUOpAIIOHHBIE MENbHHUIBI). VI3MENbUUTEeNN pa3/laBiMBAIOIIETO W HMCTUPAIOLIETO JCUCTBUS
(OeryHHble MEJBHMIBI, KAaTKOBO-TapeabyaThle H3MENbUUTENH, OHCEpHBbIE U3MEJIBbUYUTENH).
Crpyitabie MenbHHLIBL. O0IaCcTh TPUMEHEHHS, TPUHIINIT ACHCTBHS, KilacCUu(UKALuS.

3. MoayJas 2. Cmenienue.

[Tponeccer cmemenus. Knaccudukanus cmecureneit. CmenieHre BRHICOKOBA3KHX MOIMMEPOB
(uepBAYHBIC MAalIMHBI, BaJKOBble MaliuHbl). CMmecuTenn nepuoauueckoro aewcrBus. Kuneruka
npoueccoB cMmemeHuss. CMelleHue chllydyux MarepuainoB. bapaOanHbele cmecurenu. YepsiuHo-
JonacTHele cMmecutenu. JlenTtounele cmecutenu. beryHkoBele cMmecutTenu. LMpKynsanuoHHBIE
CMECUTENIN C TICEBIAOOKM)KCHHUEM CBHIy4ero Mmarepuajga OBICTPOBPAIIAIONIUMCS  POTOPOM.

Ycepennutenu.  CMmecurenu  HENpPEpbIBHOTO — AeicTBHUs.  ['paBUTallMOHHBIE  CMECHUTEIIH.
BuOpanuonnsie cMecutenu. IIpsiMOTOUHBIE CMECUTEINH.
4. O0beM y4ueOHOI THCHUTITHHBI.
4.1. Oynas dopma:
Bunet yueGHoii paboThI B 3aueTHBIX B akanem. B actpoHomMm.
€IMHUIIAX qacax qacax
O0umas TpyA0eMKOCTh I CHUILIHHBI 110 20 72 54
y4eOHOMY IVIaHY
KonraktHas padora (KP): 0,9 32 24
Jlexmuu (JIek) 0,45 16 12
[TpakTueckue 3anstus (113) 0,45 16 12
CamocrositeabHas padora (CP): 1,1 40 30
Buj koHTpoOJISA: 3a4eT / IK3aMeH - 3aver -
4.2. 3aounas dopma:
Bunsl yueOHoI paboThl B 3auerHbIX B akagem. B actponom.
€IMHUIIAX qacax qgacax
O0umas Tpy10eMKOCTb M CUUILIHHBI IO 20 79 54
y4eOHOMY IVIaHY
KonrakTnas padora (KP): 0,22 8 6
Jlexruu (JIek) 0,11 4 3
[TpakTrueckue 3ansatus (I113) 0,11 4 3
CamocrositeabHas padora (CP): 1,67 60 45
Buja xouTpoJisi: 3auer / 3k3amMmeH 0,11 3auer 3auer
(4) ©)

AHHOTAUMA Y4eOHOH MPOrpaMMbl THCUUIIIMHBI
«MexaHMKa XUMHYECKHUX MPOU3BOACTB TEXHOJOTMH TOHKOI0 OPraHMYeCcKoro CHHTe3a»
(b1.B./1B.08.02)

1. Heap IMCUMNJIMHBI — HAYYUTh 00YYAIOIIErOCs TBOPUYECKOMY MOAXOAY K BHITOTHEHHIO
WHXCHEPHBIX pPAacyeTOB Ha TPOYHOCTh, JKECTKOCTh M YCTOHYHMBOCTH JIIEMEHTOB
KOHCTPYKIIUH, IeTalel U y3JI0B MAIllMH U ammapaToB.

2. B pe3yabraTe n3y4yeHHs TUCIUIIMHBI 00yYAONIUICS MO MporpaMMe dakajiaBpuara
JOJI2KeH:

Obnadams cnenyrommmu oowenpogeccuonanrvuvimu (OIIK) u npogeccuonanvnvimu (I11K)

KOMITETEHITHSIMH
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CHOCOOHOCTBIO HCIIONIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCHUIUIMH B
npodeccronanbHoi aestensHoctr (OITK-1);

CHOCOOHOCTBIO HCIIOJIb30BaTh 3HAHHUA O COBPEMEHHON (DU3MYECKON KapTHHE MHUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUHU BEILIECTBA MAJI TMOHUMaHUS
OKpy»Xxaromiero mupa u siiieanit npupozsl (OI1K-2);

TOTOBHOCTb HCIIOJIb30BaTh 3HAHUS O CTPOCHUU BEILECTBA, MPUPOJE XUMUYECKOU CBS3U B
Pa3IMYHBIX KJjaccaX XUMHYECKHX COCAMHEHHWH UIs MOHWMAaHHs CBOMCTB MaTepUANIOB H
MEXaHHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B OkpyxatoreM mupe (OITK-3);
CHOCOOHOCTBIO aHAJIM3UPOBATH TEXHUYECKYIO JOKYMEHTALMIO, MOAOUpPaTh 000pyHOBaHHE,
TOTOBHTBH 3asBKH Ha MPHOOpeTeHne u peMoHT obopyaoBanus (ITK-9).

3uams:

OCHOBHBIE YpaBHEHHS W METObl PEUICHUs 3a/a4 CONPOTUBJICHHS MaTEepHalioB U JeTaleit
MaIllnH;

OCHOBHBIE METO/Ibl PACYETOB HA MPOYHOCTH U KECTKOCTh FJIEMEHTOB KOHCTPYKIMII MallIUH U
anmaparos;

OCHOBBI TEOPUHU pacueTa JIeTalel U y3JI0B MAlllMH U annapaToB XUMUYECKOW TEXHOIOTHH.
Ymems:

MPOBOAMUTH pacueThl DJIEMEHTOB KOHCTPYKLUMHA Ha OCHOBE METOJOB COMPOTUBICHUS
MaTepUasos;

paccUuTHIBaTh U KOHCTPYUPOBATH JAETAIN MAIUH O UCXOAHBIM JaHHBIM;

IPOM3BOJIUTH PACUYETHI 10 OCHOBHBIM KPUTEPHUSAM pabOTOCIIOCOOHOCTH U KOHCTPYHPOBAHUS
neTanei MalluH.

Braoemy:

HABBIKAMU pacyeTa COMPOTHUBIICHUS MAaTEPUAJIOB aHATUTHUYECKUMU METOJIaMU;

HaBBIKAMHU BBIOOpA MaTEPUAIIOB 110 KPUTEPUSIM IPOYHOCTH;

pacueTamMu THUIIOBBIX JeTalieil MallluH, MOJb3ysICh cripaBouHoM muTepatypoit u [OCTamu.
3. Kpartkoe coaepixanue TuCHUIIMHBI:

1. V3ru »1eMeHTOB MaIlluH U alapaToB
1.1. Iuddepenunanbaoe ypaBHEHHE M30THYTOH OCH Oalku. DHEPreTUYeCKUid METOH

onpenenenus nepemenieHui. Marerpan Mopa. IIpasuno Bepemaruna.

1.2. Pacuet craTudecku HEONpeneaMMbIX 0aIoK U paMm.
2. IIpoyHOCTB COCY/IOB U aIllapaToB
Pacuer Ha MPOYHOCTH TOJCTOCTEHHBIX HMIMHJIPOB. CrocoObl MOBBILIEHUS HECYyILEH

CITOCOOHOCTH TOJICTOCTEHHBIX ONUJINHOPOB.

3. CoenuHenue neraieil MalliuH.
Mexanunueckue mnepenaud. 3yOuareie nepemaud. UepBsiuHbie Nepenadd. PeMeHHbIe

nepeaadn. Pexykropsl. IIpumepsl cxem peyKTopoB.

4. O0beM yueOHOI TMCUUTIIUHBI:
4.1. Oynas ¢opma:

Bunsl yueOHol paboThI B 3auerHbIX B akazgem. B actponom.
eAMHULIAX yacax yacax

O0mas TpyA0eMKOCTb JMCHMIIJIMHBI 110 2.0 79 54
yuyeOHOMY IJIaHY

KonraktHas padora (KP): 0,9 32 24
Jlexrun (JIek) 0,45 16 12
[Tpaktuueckue 3austus (I13) 0,45 16 12
CamocrositensHas padora (CP): 1,1 40 30
Buja konTpoJsi: 3auer / 3k3aMeH - 3ader -

4.2. 3aounas popma:
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Bunsl yueOHoI paboThI B 3aueTHBIX B akanem. B actponom.
€IMHUIIAX gacax qacax
O01mas Tpy10eMKOCTh M CUUILIHHBI MO 2.0 79 54
yueOHOMY IIaHY
KonTaktHas padora (KP): 0,22 8 6
Jlexmun (JIek) 0,11 4 3
[Tpaktuueckue 3ansatus (I113) 0,11 4 3
CamocrositesbHas padora (CP): 1,67 60 45
Buja xoHTpoOJISi: 3a4UeT / IK3aMeH 0,11 3auer 3auer
(4) ®3)

AHHOTaUA padoyell NPOrpaMMbl IUCIUILIHHBI
«JlomosiHMTE IbHBIE IJIABbI PU3HMYECKOM XMMHUHU OPraHUYECKHUX COeIUHECHUIN»
(b1.B.1B.09.01)

1. Heap AMCUMIUIMHBI — O3HAKOMHUTHCS C TEPMOJMHAMUYECKOW TEOpUEH pacTBOPOB
JJIEKTPOJIUTOB U DJICKTPOXMMHUUYECKUX IIeleil (TaJbBaHMYECKUX HIIEMEHTOB), TOHSTh
OCHOBHBIC KMHETHYECKHUE 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKUX IPOLECCOB, POJb
KaTajau3a JJisi XUMUYECKON TEXHOJIOTHH.

2. B pe3yabTaTe n3yuyeHHs THCIUIIUHBI 00yYAIOMIMiiCs MO MporpamMme fakajaBpuara
JTOJI2KeH:

Obaaoams criienyromumu npogpeccuonanvivimu (I1K) komrereHIUsIMU:

CIIOCOOHOCTBIO TJIAHUPOBATh U MPOBOAUTH (PU3UUYECKHE M XMMUYECKUE HDKCIEPHUMEHTHI,

MPOBOJIUTH 00PabOTKY UX Pe3yJIbTAaTOB U OLIEHUBATH MOTPEITHOCTH, BBIIBUTATh TUIIOTE3bI U

yCTaHaBIMBATh I'PAHUIIBI UX TIPUMEHEHUS, IPUMEHSATh METOIbl MATEMAaTHUYECKOT'0 aHAIN3a U

MO/ICITHPOBAHHUS, TCOPETUIECKOTO M SKCIIEpUMeHTaIbHOTO rccieaoanus (I1K-16);

TOTOBHOCTBIO HCIONB30BaTh 3HAHHUS OCHOBHBIX (DU3MYECKHX TEOpUU [UJIsl pelIeHUs

BO3HUKAIOIMNX (DU3UYECKHX 3a/1a4, CAMOCTOSTEIILHOTO MPUOOpEeTeHNs (GU3NICCKUX 3HAHUH,

JUTSL IOHUMaHUS TIPUHIIMIIOB pabOThl MPUOOPOB U YCTPOICTB, B TOM YHCIIE BBIXOMAAIIUX 32

npesebl KOMIIETEHTHOCTH KOHKpeTHOoro Hanpasienus (ITK-19).

3namo:

OTJINYUTEIbHBIE OCOOEHHOCTH B TIOBEJCHUU PACTBOPOB JJIEKTPOJIUTOB, CBSI3aHHBIE C

MIPOXO0KIEHUEM DJIEKTPUUECKOTO TOKA;

TEOPHIO TAIbBAHUYECKUX SIBJICHUMH;

TEOPUH KUHETUKH, MYTH TEOPETHUYECKOr0 pacyeTa CKOPOCTEH XMMHYECKUX pEeakluil U

OTPaHWYEHUS B IPUMEHUMOCTH PACUETHBIX METOJIOB;

OCHOBBI TeOpHH (OTOXMMHUYECKUX M WEMHBIX PEeakKlHid, OCOOEHHOCTH HUX CTaJIUHHOTO

MPOTEKAHUS U YCIOBUS OCYIIECTBIICHNUS,

OCHOBHBIE YEpThl TOMOI€HHOTO W TETEPOr€HHOr0 KaTaiau3a, IPUYUHBI YCKOPEHUS

XUMHYECKOTO TpoIiecca B MPUCYTCTBUM KaTaIM3aTopa.

Ymems:

MPUMEHATh KOHTYKTOMETPUYECKUE M MMOTEHIIMOMETPHUIECCKUE U3MEPEHUS IS ONPEIeTICHUS

TePMOJUHAMHYECKUX (DYHKIMNA XUMHUYECKUX pEaKIuil, KOHCTAaHTHI JTUCCOLMAINH,

MPOU3BEJIEHUS pacCTBOpUMOCTH, pH pacTBOpOB U T.1.

MPUMEHSATh TEOPETUUYECKUE 3HAHMS W DKCIEPUMEHTAIbHBIE METOMBl HCCIEIOBAHUS

GuU3MYECKON XUMHH AJI pPEHIeHHs BOMPOCOB, BO3HUKAIOIIUX NpPU H3YyUYEHUU KHHETUKH

XUMUYECKHUX PEAKINN;

MPOBOJIUTh AHAJIU3 U KPUTHUUYECKHU OLICHMBATh MOJIYYEHHbIE IKCIIEPUMEHTAJIbHBIE JTaHHBIE,

000011aTh U 1e7aTh 000CHOBAHHBIE BBIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:
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— KOMIUIEKCOM COBPEMEHHBIX JJIEKTPOXUMHUYECKUX METO/I0B UCCIIEN0BAHUS JUIsl ONPEAETICHUS
TEPMOJUHAMMYECKHUX XaPaKTEPUCTUK DJICKTPOIUTOB U XUMUYECKUX PEAKLUY;

— METOJaMH ONIpPEIENICHUs IOpAIKAa U CKOPOCTH PEAKIMH, YCTAHOBJIEHMS JIUMHUTHPYIOIIEH
CTaJIMM U MEXAaHNU3Ma U3y4aeMON XUMHUUYECKOMN peaKLnuu;

— HaBbIKaMH  COCTABJICHUS TaJbBAaHWYECKUX DJIEMEHTOB U1 LeJleld  OINpeaeicHUs
TEPMOJUHAMUYECKHUX XapaKTEPUCTUK U KOHCTAHT PABHOBECHUS UCCIIEyEMON PEaKIIVH;

— 3HAHWUAMU OCHOBHBIX 3aKOHOB XHMHMYECKOW KHHETUKH, BIUSHHUS DPA3TUYHBIX (PAKTOPOB
(TemnepaTypbl, JaBJIEHUs, KaTalu3aTopa) Ha CKOPOCTh XUMUYECKOM PEaKIMH.

3. Kpartkoe conepxanue THCHMIIMHBI

PacTBOpBbI 2J1eKTPOJTUTOB. DekTpocTaTrdeckas Teopus Jlebas-Xrokkens. Pacuer aktTuBHOCTH
U CPETHUX MOHHBIX KOA(P(PUINEHTOB aKTUBHOCTH CHUJIBHBIX AJIEKTPOIUTOB B pa30aBICHHBIX U
KOHLEHTPUPOBAHHBIX PAaCTBOPOB U PACTBOPAX YMEPEHHOW KOHLIEHTpALMH. Y JEJIbHAs1 U MOJISIpHAs
NIEKTpUYECKUE MPOBOAUMOCTH. CKOpOCTb JABMXKEHHS M IOJIBHKHOCTh MOHOB. IlpenenbHble
MOJIIPHBIE DJIEKTPOIPOBOJHOCTH HOHOB. 3aKOH HE3aBHCHMOIO JBI)KEHHA HOHOB Kosbpayiua.
[TpuMeHeHrEe U3MEPEHUM ANEKTPUYECKON TPOBOAUMOCTH /ISl ONPEAEICHUS CTENIEHU U KOHCTaHThI
JUCCOLIMALIUY CTa0BIX 3JIEKTPOIUTOB.

DJIeKTpOXMMHYecKkne cucreMbl (uenu). BO3HMKHOBEHHME CKayka MOTEHIMaJla HarpaHUIle
pa3nena npoBogHuKoB | u Il poma. [IBoifHON sneKkTpuyecKuil CiON. DIEKTPOABUKYIIAs CHIIA
raJIbBAHUYECKOTO  DJIEMEHTa,  JJEKTPOAHBIM  NOTEeHUMand. TepMoauHamMHuuecKas  Teopus
rajpBaHUYECKUX sBJICHUH, YypaBHeHHMe HepHcra. DOnekTpoxumuueckas ¢GopmMa OCHOBHOI'O
yYpaBHEHHSI TEPMOJAWHAMHKH, TemnepaTypHbiii kodpounuent DJIC. Onexkrpoxst | u Il pona,
ra3oBble M OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIE JJIEKTPOJbl. THIIBI raJbBaHUYECKUX 3JIEMEHTOB:
XUMHUYECKHE, KOHIICHTPAIIMOHHbIE, C TIEPEHOCOM M 0e3 mepeHoca. XUMHUYEeCKHe MCTOYHHKH TOKa,
TOIUINBHBIE 2JIEMEHTBHI.

Xumuyeckass kmHeTHKa. CKOpPOCTh XUMUYECKOM PEeaKIMK, KOHCTAHTa CKOPOCTH, MOPSJIOK U
MOJIEKYJISIpHOCTh peakiuu. KuHeTnka HeoOpaTuMbIX peakuuii 1-ro, 2-ro, 3-ro u HyJIEBOIro
nopsiakoB. JluddepeHnnanbHble W HWHTETPAJIbHBIE METOABI OMpPENENICHUS TOpPSIKa PEaKIHH.
Crnoxnble peakuuu. [IpyHIMI HE3aBUCUMOIO MPOTEKaHMs IEMEHTApHbIX peakuuil. OOpaTuMele,
napajuleJbHbIE U MOCJeI0BaTeNbHbIE peakuuu 1-ro nopsaka. BiusHue teMneparypbl Ha CKOPOCTh
peakuuu, npudmkeHHoe npasuio Bant-T'odda. YpasHenue Appenunyca, nuddepeHiuanbHas u
MHTETpalIbHble (OPMBI ypaBHEHUS. DKCIIOHEHIMadbHas (opMa ypaBHEHHs AppeHuyca. JHeprus
AKTHUBALIMU U MPEIIKCIIOHEHINAIBHBIA MHOKUTEID.

Teopun XMMHMUYECKON KHHETUKU: TEOpUsSl aKTUBHBIX COYAApEHUNH U Teopus IMEPEeXOqHOIrO
coctosgHuss TIIC (akTMBMpPOBAHHOTO KOMIUIEKCA). OHTAJBIMS W OSHTPONMS aAKTHUBAIMU.
DOTOXUMUYECKUE pEeaKIUU. XUMHYEeCKHe U (POoTO(U3NUECKHUE CTaIWU, BTOPUYHBIE IPOLIECCHI.
Kunetuka Qoroxumuyecknx peakuuil. CeHCHOMIU3UPOBAaHHBIE (OTOXMMHUYECKHE PEAKIMH.
[lenHble peakuMM, MEXaHU3Mbl 3apOXKJIEHUSA, pa3BUTHUS U oOpbiBa Lenu. Hepas3BeTBieHHbIE U
pa3BETBICHHBIC LIENTHBIE PEAaKIMU. BeposaTHOCTHAs TeOpHs pa3BETBIECHHBIX peakuuil. [IpenenbHble
SBJICHUS B LIEMHBIX PEAKLUIX, HUKHUI U BEpXHUN MIpeiesbl BOCINIAMEHEHHUSI.

Karanm3. T'oMoreHHsli u rereporeHHbli KaTtanu3. (OCHOBHBIE  3aKOHOMEPHOCTH
KaTaJIUTHUYECKUX peakiuil. BnusHue kaTanuszaropa Ha TEpMOJMHAMUYECKHE U KHHETUYECKUE
napaMeTpsl peakiuuu. CelneKTUBHOCTh KaTalu3aTopa, KaTaIUTUYECKas aKTHUBHOCTb. | OMOreHHBIN
kartanu3. CIOuTHBIA W pa3feNbHBI MEXaHU3Mbl KaTaIUTUYECKOTO JAEUCTBUSA. DHEPreTUYEecKue
JarpaMMbl B3aMMOJIEHCTBHS peareHToB ¢ KaranuzaropoM. OOummii u cnenuduueckuii KUCI0THO-
OCHOBHOI Kkartanu3. Karanm3 xommiiekcamMu nepexoAHblX MeTaioB. dDepMeHTaTHBHBIN KaTaius.
I'ereporennslii  KaTtanu3. THUIBI  TeTEPOreHHBIX  KAaTaaM3aTOPOB. 3aKOH  JIEHCTBYIOIIMX
MOBEpXHOCTEH. KMHETHKA IreTepOreHHBIX PEAKIINN.

4. O0beM yueOHO AN CUMIINHBI:

4.1. Oynas dopma:

B 3auernbix | B akagem. | B actponom.

Bunsl yueOHol paboTh
eIMHUIIAX Jacax Jacax

Oo0masi TpyA0eMKOCTh TUCHHUIJIMHBI 110 5,0 180 135
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y4eOHOMY IJIAHY
KonTaktHas padora (KP): 1,8 64 48
Jlexmm (Jlek) 0,9 32 24
[Ipaktuueckue 3austus (I113) 0,9 32 24
CamocrositesibHas padora (CP): 2,2 80 60
Buja konTpoJsi: 3a4er / 3k3aMeH 10 IK3aMeH JK3aMeH
’ (36) (27)
4.2. 3aounas ¢opma:
Bitbt yuc6Hoi paGoTs! B 3auetHpIX | B akanmewm. B actponom.
CAMHUIIAX yacax gacax
O0uas TpyA0eMKOCTb M CUUILIHHBI IO 5.0 180 135
Y4eOHOMY ILIaHY
KonraktHas pa6ora (KP): 0,44 16 12
Jlexiuu (JIek) 0,22 8 6
[Tpaktnueckue 3anstus (I13) 0,22 8 6
CamocrositesbHasi padora (CP): 4,31 155 116,25
Buj koHTpOJIS: 3a4eT / IK3aMeH 0.5 JK3aMeH JK3aMeH
’ ©9) (6.75)

AHHOTANUA padoyel NPorpaMMbl IUCIUILIAHBI
«XHMHYecKass KHHETHKA CHHTe3a oprannyeckux coeanuennii» (51.B./1B.09.02)

1. Heap aucuMmiuHbl — cPoOpMUPOBATH 3HaHHUA Yy oOOydammerocs 00 OCHOBHBIX
KHHETUYCCKUX 3aKOHOMEPHOCTSIX MPOTEKAaHWs XHMHUYSCKHUX IPOIECCOB, IYTIX
BBISIBIICHHSI METOJIOB, ITO3BOJISIONIMX YCTaHABIUBAThH MPHUPOJLY CKOPOCTH-OIPEIEIISIONICH
CTaJINM ¥ JICJIaTh BBIBOJBI O BO3MOXXHOM MEXaHU3ME PEaKINH, TOHUMATh POJIb KaTan3a
JUTSE XUMUYECKOHN TEXHOJIOTHH.

2. B pe3yabraTe n3yueHHus THCIUIIMHBI 00yYAIOMIMIiCs MO MporpamMme dakajaBpuara
JOJI2KeH:

Obnadams cnenyrouumu npogheccuonanvrvimu (1K) komnereHusMu:

— CHOCOOHOCTBIO IIAHWPOBATh M TPOBOJHUTH (PU3UYECKHEC M XUMHUYECKHUE IKCIICPUMEHTEI,

IPOBOAMUTH 00pabOTKYy UX PE3yJbTAaTOB M OLIEHHWBAThH MOTPEIIHOCTH, BBIABUTaTh THIIOTE3bI U
YCTaHaBJIMBATh I'PAHUIBl UX IPUMEHEHUS, IPUMEHSATh METO/Ibl MAaTEMaTHUYECKOI0 aHAIN3a U
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M IKCIIepruMeHTanbHoro uccienoBanus (I1K-16);

— TOTOBHOCTHIO HCHOJb30BaTh 3HAHUS OCHOBHBIX (DU3MYECKMX TEOpPHM JUIsl peIIeHus
BO3HHUKAIOIMINX (U3NYECKUX 33]]a4, CAMOCTOSATEILHOTO MpUoOpeTeH s (PU3NUECKUX 3HAHUM,
JUIS IOHWMAaHMsI IPUHLIUIOB pabOThl MPUOOPOB U YCTPONCTB, B TOM YHCIIE BBIXOAIIUX 3a
Hpeenbl KOMIIETEHTHOCTH KOHKpeTHOoro Hanpasienus (ITK-19).

3name:

— OCHOBHBIC KHHETHYECKHE 3aKOHOMEPHOCTH MTPOTEKAHUS XUMHUSCKUX PEAKIIHIA;

— TEOpUH XUMHUYECKOW KHHETHUKH, MyTH TEOPETHUECKOTrO pacyeTa CKOPOCTEH XMMHUYECKUX
peaKIuil ¥ OrpaHUICHHS B TPUMEHIUMOCTH PACYCTHBIX METOJIOB;

— OCHOBBI TeOpHH (HOTOXMMHUYECKUX U IEMHBIX PEAKINi, peakinii B paCTBOpaxX. 0COOCHHOCTH
WX CTAIMHHOTO MIPOTEKAHUS U YCIOBUS OCYIICCTBICHUS;

— OCHOBHBIE YepThl TOMOIE€HHOTO M TETEPOreHHOI0 KaTajau3a, MPUYUHBI YCKOPEHUS
XUMHUYECKOTO TMpoliecca B MPUCYTCTBUM KaTaln3aTopa.
Ymemn:

— TMPUMEHATb TEOPETHUUECKHE 3HAaHUS M HKCIEPUMEHTAIIbHBIE METOAbl HCCIEI0BAHMS

(1)I/ISI/ILIGCKOI\/’I XUMHU I PCIICHHA BOIIPOCOB, BO3HUKAKOIIHUX IMIPH HM3YUYCHHUHN KHHCTUKH
XUMHUYCCKUX peaxunﬁ;
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— HaXOAMThb CKOPOCTb M YCTaHABJIMBATh MOPSIOK XUMUUYECKON peaKkLnu;
— TMPOBOJUTH AHAIN3 U KPUTHUYECKU OIICHUBATH IOJYYEHHBIE dKCIEPHUMEHTAIbHBIE JAHHBIE,
0000m1aTh 1 fenaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB.

Braoemy:

— 3HAHMUAMU OCHOBHBIX 3aKOHOB XHMHMYECKOW KHHETHUKH, BIUSHHUS DPA3TUYHBIX (PAKTOPOB

(TeMIieparypsbl, 1aBIEHUS, KaTAIU3aTOPa) HA CKOPOCTh XUMUUECKON PEeaKIIUH.

— KOMIUIEKCOM METOJI0B OIIPEIEICHHUS ITOPSIIKA U CKOPOCTH pEaKLnu;
— [OAXOJaMHU JUIs YCTAaHOBJICHHUS JIMMUTHPYIOLIEH CTaAud M MEXaHM3Ma HU3y4aeMou

XUMHUYECKOW PEaKLUH.

3. Kparkoe conep:kanue 1MCUHIIHHbI

Xumuyeckass kmHeTHKa. CKOPOCTh XUMHUUYECKOM PEAKIMM, KOHCTAaHTa CKOPOCTH, MOPAJIOK U
MOJICKYJIIPHOCTh peakiuu. KuHeTnka HEOOpaTHMMBIX peakiuid 1-ro, 2-To, 3-T0 W HYJEBOIO
nopsiakoB. JluddepeHunanbHble W HUHTETPAJIbHBIE METOMAbI OMpPENeNCHUS TOpPSIKa PEeaKIHH.
Cnoxuble peakiuu. [IpyHIMI HE3aBUCUMOTO MPOTEKAHUS AJIEMEHTapHbIX peakiuil. OO0paTumsie,
napajuleJbHblE U IOCIEN0BaTENbHbIE peakuuu 1-ro nmopsnaka. [IpuHuun aumutupyomen craauu
MOCJIeI0BAaTEIbHON XUMHUYECKONH peakuuu. MeToj KBa3uCTallMOHAPHBIX KOHIIEHTpaIHii, 00yacTh
IpUMEHEeHUs. BiusHue Temmeparypbl Ha CKOpPOCTb pPEaKIUH, MPUOIMXKEHHOE npaBwio Bant-
l'obda. YpaBuenue Appenuyca, auddepeHunaabHas W HHTETpalbHble (OPMBI ypaBHEHUSI.
OKCHOHEHIMaIbHAs ¢bopma ypaBHEHUS AppeHuyca. OHeprus aKTUBALUU U
MPEA3KCIOHEHIIMATbHBI MHOXKUTENb.

Teopun XUMHYECKONW KUHETHKHU: TEOPUsI aKTUBHBIX COYIAPEHUH U TEOpUsl MEPEXOIAHOIO
cocrosiust TIIC (aktuBupoBaHHOro komiuiekca). OcHoBHble monoxkeHuss TAC, MexaHU3M
akTuBauu MoJieKysl. KoHCTaHTa CKOpPOCTH OWMOJICKYISIpHOW peakiuu. DU3nuecKuid CMBICT
MPEA3KCIOHEHIMAIBHOTO MHOXKUTENST W HHEPruyM aKTHUBAallMM B pPaMKaX TEOPUM AKTHUBHBIX
coynapenuii. Crepudeckuii (pakTop, HEOOXOIUMOCTh €r0 BBEJACHHUS B KHHETHYCCKOE ypaBHEHUE
peakuuu. JlocTOMHCTBA W HEJOCTAaTKM TEOPUM  AaKTHUBHBIX  cOyJapeHuil. MexaHusm
MOHOMOJIEKYJISIPHBIX Ta30BbIX peakuuii B pamkax TAC. Cxema Jlunaemana. Teopust mepexoaHOro
cocrosiHust (aktuBupoBanHoro kommiekca) (TIIC wmu TAK). OcnoBubie mnonoxenuss TIIC,
KMHETHYECKasi cXxeMma peakUuuu. AKTUBHPOBAaHHBIM KOMIUIEKC M €ro cBoiicTBa. lloBepXHOCTh
noTeHIMaabHON »Hepruu. KoopnuHara peakiuu, npouib IMyTH peaklUd, SHEPrusl aKTHUBAIMH.
OHTajbNMsl U SHTPONMS aKTUBALMK. VICTOIKOBaHME NPEIIKCIOHEHLUATBHOIO MHOMKUTENS U
CTepUUECKOro (hakropa B paMKax TEOPUH IEPEXOJHOr0 COCTOSHUS. JIOCTOMHCTBA M HEOCTAaTKU
TEOpUH.

@DOTOXMMHYECKHE peakiuu. XuMHUecKue U (QoTodu3nueckue CTaaud, BTOPHUYHBIE
npoueccel. Kuneruka ¢otoxumuueckux peakuuid. CeHcuOUIM3UpoBaHHBIE (OTOXHMMHUYECKHE
peakuuu. llemHble peakiuM, MEXaHU3Mbl 3apOXKICHUSA, PAa3BUTUA U  OOpbIBA  IIEMH.
Hepa3BeTBieHHble U pa3BETBICHHBIE LIENHBbIE peaklUU. BeposTHOCTHas Teopus pa3BETBIECHHBIX
peakuuii. IlpenenbHble sBIIEHHS B LENHBIX PEAKUUSIX, HWKHUA M BEPXHUM Mpenessl
BocruilaMeHeHusl. OcoOEHHOCTH TPOTEKaHUS XUMHMUYECKHUX peakuuil B pacTBopax. KieTouHslit
apdext. Kunernueckast cxema mpoTekaHus OMMOJIEKYJISIpHOI peakuuu B pactBope. IlpenenbHble
cllydau  TpoTeKaHMsl  peakuuu. beictpele  (AudPy3MOHHO-KOHTPOIUpPYEMBIE)  pEaKIMH,
TupPYy3MOHHBIN Tpeaen KOHCTAaHThl CKOPOCTH peakluu. YpaBHeHHe bpencrena-breppyma.
KuHeTrka MOHHBIX peakluil B pacTBOpax. BiusHMe MOHHON CHIIBI pacTBOpa Ha CKOPOCTh PEaKLUN
C ydactueM HOHOB. MakpokuHeTuka. Ponb muddy3unm B KHHETHKE TeTepOTeHHBIX PEaAKIMH.
Paznuynble pexXxuMbl IPOTEKAHUSI PEaKIMil (BHEIIHSISI KUHETHYecKasi 00J1acTh; 00JIacTH BHELIHEH U
BHyTpeHHel nuddysun).

Karamm3. ['omoreHHeiii u rereporeHHbii  Karanu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KAaTaJIUTUYECKUX peakUuil. BnusHue kaTannus3aropa Ha TEPMOJMHAMUYECKHME U KHHETUYECKHE
napaMmeTpbl peakiuu. CeleKTUBHOCTh KaTaau3aTopa, KaTAIUTHYECKAas aKTUBHOCTb. | OMOTE€HHBIN
karanu3. CIOuTHBIA M pPa3AeiNbHBI MEXaHU3Mbl KaTAIUTUYECKOTO JAEHCTBUSA. ODHEPreTUUYECKUE
JarpaMMmbl B3aUMOJICHCTBUSL peareHToB ¢ Karanu3atopoM. O0muii u crnenupuyeckuil KUCIOTHO-
OCHOBHOH Karanu3. Karanus kxomIuiekcaMu NepexoAHblXx MeTainoB. DepMEHTaTHBHBIA KaTallu3.
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I'eteporennsiii  karamms3.  Turmsl

TeTePOreHHBIX

KaTaJIn3aToOpoOB.

noBepxHoctel. Knnetrnka rereporeHHbIX peakuuidi. Teopun katanusza.

4. O0beM y4eOHOI TN CUUIIUHBI:
4.1. Oynas dopma:

3akoH

o B 3auernrix | B akagem. B actponom.
Bunpl yaeOHoI paboThI

¢IUHHULIAX yacax yacax
O0umas TpyA0eMKOCTb M CUUILIHHBI IO 5.0 180 135
Y4eOHOMY ILIAHY
KonraktHas pa6ora (KP): 1,8 64 48
Jlexuun (Jlek) 0,9 32 24
ITpaktuueckue 3ausatus (I113) 0,9 32 24
CamocrositebHas padora (CP): 2,2 80 60
Buja konTpoJsi: 3a4er / 3k3amMeH 10 IK3amMeH JK3amMeH

' (36) (27)
1.1. 3aounas opma:
Bibt yuc6Hoi paGoTs! B 3auernpix | B akanem. B actponom.

eIMHHUIIAaX yacax yacax
O01as Tpy10€eMKOCTb M CHUILIHHBI MO 5.0 180 135
y4eOHOMY ILIAHY
KounraktHas pa6ora (KP): 0,44 16 12
Jlexmu (Jlek) 0,22 8 6
[Tpaktuyeckue 3anstus (I13) 0,22 8 6
CamocrositesbHas padora (CP): 4,31 155 116,25
Bua xonTpoJs: 3auer / 3k3aMeH 025 9K3aMeH JK3aMeH

’ ©) (6,75)

AHHOTanus padoyeii NporpaMMbl THCIHUNTHHBI

«OcHOBBI KBAHTOBOW XHUMHUH opranuveckux coequuennin» (b1.B./1B.10.01)

1. Ilean THCHUILIHHBI:

— JIOTHYECKHN OpraHu30BaHHOC O3HAKOMJICHUC C OCHOBHBIMH [IOHATHAMHA COBpeMeHHOﬁ

KBAHTOBOU XHUMUU,

— H3YYCHHEC OCHOBHBIX KBAHTOBO-XUMHUUYCCKHUX MCETOAOB pacuc€Tta CTPOCHUA U CBOICTB

XUMHUYCCKUX CUCTEM,

— O3HaKOMJICHUC C OCHOBHBIMU MMPEACTABIICHHUAMU O XUMHYECKOH CBSI3H U MCIKMOJICKYIIAPHBIX

BBaHMOﬂCﬁCTBHHX;

— O3HaKOMJIEHHE ¢ OCOOEHHOCTSMHU XUMUYECKOU CBSI3U, MEKMOJIEKYJIIPHBIX B3aUMOJCHCTBUI

1 CBOMCTB MOJICKYJIAPHBIX CUCTEM U TTOJIUMEPOB;

- HpI/I06p€TCHI/I€ HaBBIKOB pa6OTI)I C OCHOBHBIMH KBAaHTOBO-XMMHUUYCCKMMHU KOMIIBIOTCPHBIMU

nporpamMmmamMu, UCIIOJIb3YECMbIMU HA ITPAKTUKCE.

2. B pe3yabTaTe n3yyeHHs TUCIUIJIMHBI 00yYAONINICS MO MporpaMMe dakajiaBpuara

JOJIKEH.

Obnadams cnenyrouumu npogheccuonanvrvimu (1K) kommnereHmusamMu:

JEHUCTBYIOLIUX

—  CHOCOOHOCTBIO IJIaHUPOBATh U MPOBOAUTH (I)I/I3I/I‘-IeCI(I/IC U XUMHUYCCKUC OSKCIICPUMCHTHI,

MPOBOJIUTH 00PabOTKY MX Pe3yIbTAaTOB U OLIEHUBATH MOTPEITHOCTH, BBIIBUTATh THIIOTE3BI U
yCTaHABIWBATh TPAHUIIBI KX PUMEHEHHUSI, IPUMEHSITh METOJIbI MAaTEMATHUIECKOTO aHaIN3a U
MOJICITUPOBAHHUSI, TCOPETUYECKOTO M IKCIIepuMeHTaIbHOTO rccienoanus (I1K-16).

Buname:

OCHOBHBIE TOJIOXKEHUSI KBAHTOBOM XHWMHH, COBPEMEHHOW TEOPUHM XMMHUYECKOU CBS3U U
MEXMOJICKYJIIPHOTO B3aMMOJICUCTBUSI M TPUMEPHl €€ TPUMEHEHUS K KOHKPETHBIM
XMMHYECKHM CHCTEMAaM;
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— IPUHLHUIBI KOJHWYECTBECHHOW XapaKTEPUCTUKH AaTOMHOM M JJIEKTPOHHOM CTPYKTYpBI
MOJIEKYJIIPHBIX CUCTEM U ITOJIMMEPOB;

— OCHOBHBIC B3aMMOCBSI3U MEXIY JJIEKTPOHHOM CTPYKTYpod U (DU3HKO-XMMHUYECKHUMHU
CBOMCTBAMM BEILECTB, JIEXKAIUE B OCHOBE YIIPABJICHUs CBOMCTBAMU;

— BO3MOXKHOCTH OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XMMMUECKHUX PACUETHBIX METOJOB U
00J1aCTH UX IPUMEHUMOCTH.

Ymems:

— IPUMEHATH KBAHTOBO-XMMHUYECKHE IOAXOABI M METOABI JJIA PACYETa, UHTEPIPETALHUUA U
IIpeJICKa3aHMs CTPOCHHUS U CBOMCTB MOJIEKYJISIPHBIX CUCTEM U ITOJIMMEPOB.

Braoemy:

— DJIEMEHTapHBIMM HaBbIKAMM IPUMEHEHHUS KBAHTOBO-XMMHUYECKUX IOAXONOB U METOJLOB U
MHTEPIIPETALIMU PE3YJIbTATOB IPU PELIEHUM NPAKTUYECKUX TEXHOJOTMYECKUX 3a1ad U
CTaHJapTHBIMU KBAHTOBO-XUMHUYECKMMH KOMITBIOTEPHBIMU ITPOIPaMMaMHU.

3. Kpartkoe conepxanue TUCHMIIMHBI
Beenenue. [Ipenmer kBaHTOBOM XUMHH. POJib KBAaHTOBOM XMMHUHU B ONMCAHUHM XUMHYECKUX SIBICHUI
U IIpoleccoB. B3auMoCBA3b KJIACCHYECKON U KBAHTOBOM MOJENEN MOJIEKYII.

Moayasb 1. O61ue npuHIKITE KBAHTOBOM XUMHUH
OcHOBHbBIE TOJOXEHUSI KBAaHTOBOM MEXaHUKU. BapuanuoHHBI METOJ HaXOXKJIEHUS BOJHOBBIX
¢bynkuuit. [IpubnukeHne He3aBUCUMBIX YacTUILl. MeToJl caMOCOIJIaCOBAaHHOTO MO I aTOMOB.
[TpubnmxeHne HeHTPAIBHOTO MONIA. ATOMHBIE OPOUTAIH U X XapaKTEPHCTUKH.
OHORJIEKTPOHHBIE U MHOT03JIEKTPOHHbBIE BOJTHOBBIE (DYHKLIMU M METObI MX pacyeTa.
AHTHCUMMETPUYHOCTD JJIEKTPOHHOW BOJNHOBON ¢yHKumu. ChouH-opOuTanu. JlerepMUHAHT
Crnetitepa. Bmenenune B wmeronsl Xaptpu-®oka u Kona-lllsma, xumuueckass — TpakTOBKa
pe3yiabTaTOB. DIEKTPOHHbIE KOH(PUTypaIllMM ATOMOB C TOYKH 3PEHUSI KBAHTOBOM XMMUHU.
Moayasb 2. MeToasl KBaHTOBON XUMHUH

[Tpubnmxenne bopua-OnnenreiimMepa, aguaGaTHUECKUil MOTEHIMAN U TOHATHE MOJIEKYJISPHON
cTpyktypbl. Metoasl Xaptpu-®Poka u Kona-IlIsma s monekynsl. [Tpubmmxerne MO JIKAO.
OJneKkTpoHHas Koppensauus. MeToa KOHPUIypallMOHHOIO B3auMOJAEHCTBUs. Teopusi BO3MYLICHUH.
Pacuer sHeprun qucconuanuy XMMHUYECKUX CBS3EH.
Hepapxust METOA0B KBaHTOBOW XxuMHM. Hesammupuueckas kBaHTOBast XuMusl. bazucHble QyHKIMU
JUISL HEAMIMPUYECKUX PacdyeToB. ATOMHBIE U MOJIEKYJIsIpHble Oa3ucHble HaOOphl. Posib 0a3ucHBIX
(GyHKLIUH B onMcaHUK CBOMCTB MoJiekyi. [lomysmnupudeckne Metopl. BaneHTHoe npubamkeHue.
m-37eKTpoHHOe npubmkenue. Merox Ilappuszepa-Iloma-Ilappa. IlpocToit u pacmmpeHHBIH
METObI XIOKKEJIS.
ToyHOCTh KBAHTOBO-XMMHUYECKHX PACUETOB CBOMCTB MOJIEKYIL.

Mopayasb 3. XuMnyeckas CBA3b U MEXMOJIEKYJIIPHBIE B3aUMOECHCTBUS
OpOuTanbHasi KapTHHA XUMUYeCKOW cBsi3U. KOHCTpyKTHBHasi M JECTPYKTHUBHAs MHTep(epeHIus
opburaneil. MosekyisipHble OpOMTaIM M MX CUMMeETpHiiHas kiaccudukanus. KoppensiuoHHble
IUarpamMmbl. DJIEKTPOHHbIE KOH(MUIrypaly JBYXaTOMHBIX MOJIEKYJ. AHalIW3 3acelleHHOCTel
opburaneit no Masuukeny. [lonsTie 0 3apsaax v nopsakKax cBsizel.
IIpocTpaHCTBEHHOE  paclpefeNeHue  AJIEKTPOHHOW  IUIOTHOCTM M XHMMYECKas  CBS3b.
MexmonekymsipHele B3auMmojeiicTBus. JledhopmanoHHass 3JIE€KTpOHHass IUIOTHOCTh. Cuibl B
MOJIEKYJIax.
3axmroueHne. KBaHTOBas XMMHUs KaK MHCTPYMEHT IIPOTHO3a B XMMUH.

4. O0beM y4eOHOI THCUUTITUHBI:

4.1. OuHas popma:

Bunael yue6HOM paboThI B 3aueTHbIX B akanem. B actponom.
eIMHUIIAX qJacax qacax
O0mast TpyA0eMKOCTh JHCUHUIIJIMHBI 110 3.0 108 81
y4eOHOMY ILIAHY
KonraktHas pa6ora (KP): 0,9 32 24
Jlexuum (Jlek) 0,45 16 12
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[Tpaxtuueckue 3ausatus (113) 0,45 16 12
CamocrositesbHas padora (CP): 2,1 76 o7
Bua xonTpoJs: 3auer / IK3aMeH _ 3ader ¢ 3ader ¢
OLIEHKOM OLICHK O
4.2. 3aoynHas ¢opma:
Bunbl yueOHOM paboThI B 3aueTHbIx B akanem. B actponom.
CIMHULIAX qacax yacax
O0uas TpyA0eMKOCTb M CUUILIHHBI IO 3.0 108 81
Y4eOHOMY ILIAHY
KonraktHas pa6ora (KP): 0,22 8 6
Jlexuun (Jlek) 0,11 4 6
[Tpaxtuueckue 3ansatus (I113) 0,11 4 6
CamocrositesasHas padora (CP): 2,67 96 72
Buja xoHTpoOJISi: 3a4UeT / IK3aMeH 0,11 3auder ¢ 3auer ¢
OLICHK O OLICHK O
(4) ®)

AHHOTaNus padoyeil NporpaMMbl IMCUUILTAHBI
«BBenenune B xumuueckyro Texnosoruio» (51.B.J1B.10.02)

1. Heap qucuMmInHbl — ¢hopMHUpPOBATH 3HAHHS y OOYYAIOMIETOCS B OOJACTH TEXHOJIOTHH
MOJIYYCHHUsSI OPTaHWMYECKHX BEIIECTB, PACKPHITH €€ JKOHOMHYECKYIO, IKOJIOTHYECKYIO
3HaYMMOCTH 1151 Poccum.

2. B pe3yabTare n3yuyeHus JUCHHUIJIMHBI 00y4aIOLIHIiCA MO MporpaMMe 6akajiaBpuara

JTOJIZKEH:
Obaaoams criienyromumu npogpeccuonarvivimu (I1K) komrereHIUsIMU:
CHOCOOHOCTBIO TUTAHUPOBATh M IMPOBOJAUTH (DU3UYECKUE U XUMHUYECKUE DKCIICPUMEHTHI,
MIPOBOANTH 00Pa0OTKYy MX PEe3yJIbTAaTOB M OIICHUBATH IMOTPEIIHOCTH, BBIIBUTATH THIIOTE3bI U
yCTaHABIMBATh TPAHUIIBI UX IPUMEHEHUS, TPUMEHSATh METOIbl MATEMATHUYECKOTO aHAIH3a U
MO/JICITUPOBAHHUS, TCOPETUIECKOTO M IKCIIepUMeHTaIbHOT0 rccieaoanus (ITK-16).
3nams.
UCTOPHIO PA3BUTHUS M OCHOBBI XHMHUYECKOUN TEXHOJIOTHH;
HKOHOMUYECKYIO 3HAUMMOCTh XUMUYECKUX TEXHOJIOTHI.
Ymemn:
COOTHOCUTH COBPEMEHHBIE TOCTHKEHUSI XUMHUECKON TEXHOJIOTUU ¢ OOIIe MeTOoH0I0THeH
€CTECTBO3HAHHS,
COBEpIIICHCTBOBATh M Pa3BHBAaTh CBOM WMHTEIUIEKTYyalbHBIM ypOBEHb B MPO(dheccHOHATBHOMI
JESTCIILHOCTH.
Braoemy:
OCHOBHBIMH MPUHITUIIAMH CTPATETHH OPTaHUIECKOTO CHHTE3a;
MOHATUSIMA OO0 OCHOBHBIX HAyYHO-TEXHMUYECKUX MpoOJieMax W TMEPCHEeKTUBAX pPa3BUTHS
MIPOM3BOJICTBA OPTAHUYCCKUX BEIIECTB.

3. Kparkoe coaep:kanue TUCHHNIHUHbBI:

JuctunnuHa «BBeneHne B XUMHUYECKYIO TEXHOJIOTHIO» J1aeT 00ydJaromeMycss BO3MOKHOCTh

MOHSATH COBOKYITHOCTh CIEU(UIECKUX OCOOCHHOCTEH XUMHUECKUX MPOU3BOJICTB Poccuu, KoTopble
UMEIOT CBOIO UCTOpHUIO pa3BUTHs. Oco00e BHUMaHME YAEISIETCS ChIPhEBOM 0a3e CTpaHBbI, a TAKXKeE
PaccMOTPEHHIO OCHOBBI XUMHUECKON TEXHOJIOTMHU B MOJIYY€HUN OpraHYecKux BemiecTB. KakoBa ee
POJIb B Pa3BUTHU CTPAHBl M LIUBUIIM3ALIUH B LIEJIOM.

4.00beM yueOHOI TUCIUIIHHBI:
4.1.04nas popma:
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Bunbr yue6HOM paboThI B 3auetHpIX B akanem. B actponom.
SIMHULIAX gacax Jacax
O0uas TpyA0eMKOCTb JMCUUILIHHBI 110 3.0 108 81
Y4eOHOMY ILIAHY
KonraktHas pa6ora (KP): 0,9 32 24
Jlexuun (Jlek) 0,45 16 12
[Tpaxtuueckue 3ansatus (I113) 0,45 16 12
CamocrositeasHas padora (CP): 2,1 76 S7
Buja konTpoJsi: 3a4er / 3k3amMeH _ 3auder ¢ 3auder ¢
OLICHKOH OLICHKOM
4.2 3aouHas hopma:
Bunbr yueOHOM paboThI B 3aueTHbIx B akanem. B actponom.
CIMHULIAX gacax yacax
O0uas TpyA0eMKOCTb M CUHUILIHHBI IO 3,0 108 81
Y4eOHOMY IIAHY
KonraktHas pa6ora (KP): 0,22 8 6
Jlexmum (Jlek) 0,11 4 6
ITpakTnueckue 3anstus (113) 0,11 4 6
CamocrositesbHasi padora (CP): 2,67 96 72
Buja konTpoJisi: 3auer / 3k3amMeH 0,11 3auder ¢ 3ader ¢
OLIEHK O OLIEHK O
(4) @)

HpaxkTuxku (b2)

AHHOTaNus padoyeil NporpaMMbl IMCUUILTAHBI

«YuyeOHasi NPAKTHKA: NPAKTHKA 110 MOJY4YEHHIO IEPBUYHBIX NPO(ECCHOHAIBHBIX YMEHHH

N HABBIKOB, B TOM YHCJI¢ ICPBUYHBIX yMeHI/lﬁ U HABBIKOB HaquO-HCCHe)IOBaTeﬂbCKOﬁ

nessteabHocT» (B2.B.01(Y))

1. Heap AMCUMIUIMHBI — TOJyYEHHE CTYJIEHTaMU OOIIMX MpPEACTaBIECHUI 00 OCHOBHBIX
BHUJAX IIOJIMMEPOB M TMOJMMEPHBIX KOMIIO3UIIMOHHBIX MAaTepHaloB Ha HMX OCHOBE,
3HAKOMCTBO C XMMHYECKON TEXHOJOTUEHN HX IOIyYEHHUs, a TAK)KE MOJyUYEHUE NTEPBUYHBIX
npoeccuoHabHBIX YMEHUHW M HABBIKOB IIyTEM CaMOCTOSITEIBHOIO TBOPYECKOTO
BBINOJIHEHUS 3a/1a4, IOCTaBJIEHHBIX TPOrPaMMOM MPAKTHKH.

. B pe3yabTare u3y4eHusi AUCUMILVIMHBI 00y4aloluiics Mo nporpaMmme 0akajnaBpuara
HOJIKeH:

Obnadams crnenyromumu npogheccuonanvrvimu (I1K) koMmnereHusIMu:

CIOCOOHOCTBIO HCHOJB30BATh IpaBHJa TEXHUKU O€30MacCHOCTH, MPOU3BOJCTBEHHON

CaHUTAapUH, MOXKAPHOM O€30IacHOCTH M HOPMBI OXpaHbl TPyAd, U3MEpSTh U OIIEHUBATh

napaMeTpsl IPOU3BOICTBEHHOTO MUKPOKJIMMATA, YPOBHS 3allbUIEHHOCTH M 3ara30BaHHOCTH,

nryma, 1 BUOparuu, ocsereHHoctd padbounx mect (ITK-5);

CIOCOOHOCTBIO MPOBOAWUTH AHAIMU3 CBIPbS, MaTepUaIOB M TOTOBOM NPOAYKIIHH,

OCYIIECTBIIATH OIEHKY pe3ynbraToB aHanu3a (ITK-10);

CHOCOOHOCTBIO TUIAHUPOBATh U IMPOBOJAUTH (PU3MUECKUE M XUMHUYECKUE SKCIIEPHUMEHTHI,

MPOBOAUTH 00pabOTKY UX PE3yAbTAaTOB M OLIEHWBATH MMOTPEIIHOCTH, BBIIBUTATh TUIIOTE3bI U

yCTaHaBJIMBATh TPAHULIBI UX IPUMEHEHUS, IPUMEHATh METO/Ibl MAaTEMATHYECKOTO aHAIN3a U

MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO U IKCIIeprMeHTanbHOro uccienosanus (I1K-16);

TOTOBHOCTBIO HCIIOJb30BaTh 3HAHHWE CBOMCTB XUMHYECKHMX JJIEMEHTOB, COECIUHEHUN U

MaTepralioB Ha X OCHOBE JUISl PeleHus 3a1a4 npodeccuonanpHoi nestenpaoctH (I1K-18);

123



- TOTOBHOCTBHIO UCIONb30BaTh 3HAHHUS OCHOBHBIX (DU3MUECKUX TEOpUU IS pelIeHUs
BO3HUKAIOIMUX (PU3MUECKHX 33/1a4, CAMOCTOSTEIbHOTO NMPUOOpeTeHNs GU3NYECKUX 3HAHUH,
JUTSL TIOHUMAHUS TIPUHITMIIOB pa0OThI MPUOOPOB M YCTPOMCTB, B TOM YHCIIE BBIXOISAIIUX 32
npeJieNbl KOMIIETCHTHOCTH KOHKpeTHOro HanpasieHus (ITK-19);

- TOTOBHOCTHIO M3y4aTh HAYYHO-TEXHUYCCKYIO HHPOPMAIIHIO, OTEYECTBEHHBIN U 3apyO0eKHBIN
ombIT 10 TeMatuke ucciaemaoBanus (ITK-20).
3uams:

- OCHOBHBIE KJIaCChl OPraHUYEeCKUX COeTUHEHUH;

- OCHOBHBIE CHOCOOBI W TEXHOJOTHMYECKHE IapaMeTphl TMPOM3BOACTBA W/WIM CHUHTE3a
OpPraHUYECKUX COCTUHEHUH.

Ymems:

- ONpeneNaTh KJIacC U Ha3HAUE€HUE OPTaHUYECKOTO COEAMHEHUS 110 POpMYJIe U 110 BUAY.
Braoemy:

- KOMIUIEKCOM IE€PBOHAYAIBHBIX 3HAHUNM W MPEJCTaBICHUNA 00 OpraHM3alMH MPOU3BOJICTBA
Pa3IMYHBIX OPTAaHUYECKUX COCIMHCHHIA;

- HaBbIKAMHU M3JI0KEHHS IOJIYYeHHBIX 3HAHUW B BHJIE OTYETa O MPOXOXKACHUU MPAKTHUKH,
OMKMCAHUS WCXOJHBIX MATepPUAIOB, TEXHOJOTHYECKOH CXEMBbI TPOW3BOJICTBA, KOHTPOJIS
KayecTBa rOTOBOM MPOAYKIIUU.

3.Kparkoe conep:kanue qTUCHUNIUHBI:

VYuebHas mpakTUKa NpoBOAMTCS B 4 cemecTpe B (opMe TEOPETHYECKHX 3aHITUH W
IKCKYpCHUH.

1. OsHakomiileHHME C UCTOpHUEH TMPOW3BOJACTBA W/WIM TEPEPabOTKH OPraHUYECKUX
COEIMHEHUH, UCXOIHBIMU MTPOIYKTAMHU JUISl UX TIOTYUYEHHUSI.

Opranuyeckue BEIECTBA U UX MECTO B MCTOPHM uesoBedecTBa. IlepcrieKTUBBI pa3BUTHS
(GYHKLIMOHAJIBHBIX MAaTEpUAJIOB HA UX OCHOBE.

[locemenne TeMaTHYECKUX SKCIIO3ULIUN MYy3€€B U BBICTABOK.

2. llocemeHue JeMcTBYOIUMX NPEANPUATHH 10 MPOM3BOJACTBY WIM IepepaboTke
IIPOMEXKYTOUHBIX IIPOIAYKTOB.

O3HaKOMJIEHHE C OCHOBHBIMHM TEXHOJOTMYECKUMH CTaIUSIMU U CIIOCOOAMHU MPOU3BOACTBA
OpraHUYECKUX COCIUHEHUN, CBOMICTBAMU U3AETUI U 00JaCTIMU UX TPUMEHEHUS.

3. O3HakoMIIeHHE C TIEPCIIEKTHBHBIMH HAayYHBIMH DPa3pabOTKaMH B 00JAaCTH CO3MaHUS U
IIPUMEHEHHS HOBBIX OPraHUYECKUX COEAMHEHUN pa3IMuHOro HasHaueHus. llocemieHne HaydHbIX
nabopaTopuii kKadeap ¥ 3HAKOMCTBO C OpraHu3anueil paboTsl B UCCIIE0BATENbCKOM 1ab0paTOpHH.

4. IToaroToBka oT4yeTa O MPOXOXKIAECHUH YUEOHOM MPAKTHKH.

TpeboBanust, npeabsBiIsieMble K HATUCAHUIO U IPEACTABICHUIO OTYETA.

KonkpetHoe conepkanne y4eOHOW MPAKTUKH OMPENESETCS C YYETOM BO3MOXKHOCTEH U
UHTEpecoB Kadeapbl, OpraHU3yoLel MPakTUKY, U MPUHUMAIOIIEH OpraHU3alHH.
4. O0beM y4eOHON NPaKTHUKHU (O4HAs U 3204HasA GOpMBbI):

Butb1 yaeGHoii paGoTsI B 3aueTHBIX B akaznewm. B acrponom.
€IMHUIIaX qacax qacax

O0mas Tpya10eMKOCTh AUCHHUIIMHBI 10

3,0 108 81
yuyeOHOMY IJIaHY
CamocrositeibHas padora (CP): 3,0 108 81
CamocTosiTeTbHOE MOJYyYEHUE U OCBOCHHE
3HaHWIA, YVMEHHA W  HaBBIKOB B 3,0 108 81
COOTBETCTBUU C MPOTPAMMON
Bua koHTpOJIA: 3a4eT ¢ OLEeHKOM - - _
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AHHOTaus padoyeil NporpaMMbl IMCUMILINHBI

«ITpon3BoacTBEHHAsI MPAKTUKA: HAYYHO-HCCJIeAoBaTeIbckasi padoTa» (b2.B.02(H))

1. Heap Hay4yHO-HCC/IEIO0BATENbCKONH padoThl — (opMupoBaHue NpPoecCHOHATHHBIX
KOMIIETEHIIMI MOCPEACTBOM IUIAHUPOBAHUS U OCYLIECTBICHUS SKCIEPUMEHTAIBHON JEATEIbHOCTH
HA OCHOBAHMU M3YYEHHBIX JUCLUIUIMH, B TOM YMCJIE CHEUAIbHBIX, U CAMOCTOSITEIbHO N3YYEHHON
uHpopmanuu.

2. B pe3yjabTaTe H3yYyeHUs! TUCHHUIIMHBI 00yYaIOIIMIACSH TOJIZKEeH:

Obaaoams crnenyromumu npogeccuonanvuvimu (I1IK) koMmmereHusAMU:

- CHOCOOHOCTBIO IJIAHHPOBATh U MPOBOAUTH (PU3NYECKHE M XMMHUYECKHE SKCIIEPUMEHTHI,
MIPOBOJIUTH OOPAaOOTKY MX PE3y/IbTaTOB M OLEHUBATH MMOTPEIIHOCTH, BHIABUTaTh THIIOTE3HI U
YCTaHABJIMBATh I'PAHULIBI UX IPUMEHEHUS, IPUMEHATh METOAbl MATEMATUYECKOTO aHAJIN3a U
MOJICTTUPOBaHMsI, TEOPETUYECKOTO U dKCHepuMeHTaIbHOro uccienosanus (I1K-16);

- TOTOBHOCTBIO MPOBOJUTH CTaHAAPTHBbIE U CEPTU(PUKALMOHHBIC HCIBITAHUS MAaTEpPHAJIOB,
u3zenui u TexHojorudeckux mpoieccos (ITK-17);

- TOTOBHOCTBIO HCIIOJb30BaTh 3HAHHUE CBONCTB XHWMHUUYECKHX 3JJIEMEHTOB, COCIUHEHUU U
MaTepUaJIOB HA UX OCHOBE JIJIsl pEeLICHUs 3a1a4 npodeccuonanbHoi nestenaprocty (I[1K-18);

- TOTOBHOCTBIO HCIIOJNB30BaTh 3HAHUS OCHOBHBIX (DU3MUYECKUX TEOPUH Ui pEeLIeHHUs
BO3HUKAIOMINX (PU3NYECKHUX 33]a4, CAMOCTOATEIBHOTO NpUoOpeTeHus (GU3NIECKUX 3HAHUM,
JUIS TIOHUMaHUS TPUHIUIIOB pabOThl MPUOOPOB U YCTPOICTB, B TOM YHCIIE BBIXOISIIUX 32
npeiesbl KOMIIETeHTHOCTH KOHKpeTHoro HanpasieHus (I1K-19);

- TOTOBHOCTBIO M3Y4aTh HAyYHO-TEXHUYECKYIO HH(OPMALINIO, OTEUECTBEHHBIN 1 3apyOeKHbBIN
ombIT 10 Tematuke uccaenoBanus (I1K-20).
3namy:

- TOPSIOK OpraHW3ally, MJIAHUPOBAHUS U MPOBENCHHS HAyYHO-UCCIEI0BATEIBCKUX PadoT ¢
UCIIOJIb30BAaHUEM TIOCIEIHUX HAyYHO-TEXHUYECKHX JIOCTIIKEHUH B 0O0JIACTH TOHKOTO
OpPraHMYECKOIro CUHTE3a;

- TEOPETUYECKUE OCHOBBI TIOJYYEHHS] M [PUMEHEHHE HOBBIX IPOJYKTOB TOHKOTO
OpPraHMYECKOIro CUHTE3a;

- METOJbl M MOJXOJbl MO OIEHKE CBOWCTB M XapaKTEPUCTUK HOBBIX MPOIAYKTOB TOHKOTO
OpraHMYECKOT0 CUHTE3a.

Ymemy:

- OCYUIECTBIIATH IOMCK, OOpaOOTKYy M aHaliu3 HayYHO-TEXHMUYECKOH HHPOpManuu 1o
pO(UITIO BHIMOTHIEMON pabOThHI, B TOM YKCIE C TPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTH;

- paboTaTb Ha COBPEMEHHBIX NpUOOpaXx U YCTAaHOBKAX, OPraHU3OBbIBaTh IPOBE/ICHUE
HKCIIEPUMEHTOB U UCTIBITAHUIA, TPOBOJAUTH UX 00pabOTKY M aHATM3UPOBATH PE3YIbTATHI;

- PUMEHATb TEOPETHUYECKHE 3HAHUS, IMOJIyYEHHBbIE MPU HM3YyYEHUH E€CTECTBEHHO-HAayUHBIX
JUCUHUILIMH AJI1 UHTEPIIPETAILIMU SKCIIEPUMEHTAIbHBIX JaHHBIX.

Braoemw:

- HaBbIKaMW OOpalleHHs ¢ HAy4YHOH U TEXHUYECKOW IJIUTEepaTypoil U BBICTpauBaHUE
JIOTUYECKHUX B3aUMOCBS3EH MEXIY Pa3IUYHBIMU JTUTEPATYPHBIMH UCTOUHUKAMU;

- HaBBIKAMHU MOCTPOEHUSI MPUYUHHO-CIICJICTBEHHBIX CBS3€d MEXAY 3KCIEPUMEHTAIbHBIMHU U
TEOPETHUECCKUMU JaHHBIMH.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

B nponecce ocBoeHUs AUCHUIUIMHBI 00YYarOMIMics JOKEH MOATOTOBUTh U MPEACTABUTh K
3alIUTe Hay4yHO-HccienoBaTenbekyo paboty (HUP), BbeimonHEHHYyIO Ha COBPEMEHHOM YpPOBHE
pPa3BUTHS HAYKHM W TEXHUKH W COOTBETCTBYIONIYIO BHIOpAaHHOMY HAIPaBJICHUIO TOJTOTOBKH H
nporpamMMe o0y4eHusl.

B mpencraBnennoit k 3ammure HUP noipkHBI MOMy4YUTh pa3sBUTHE 3HAHUS W HABBIKU,
MOJTy4YeHHBIE 00YJArOIIUMCS ITPU OCBOSHUU MIPOrpaMMBbl OakanaBprara, B TOM YUCIE MPU U3YYSHUU

CliIcnyaJIbHbIX JUCIHMIIIIMH. HpCILCTaBHeHHaSI k 3amure HHP nomknHa COACPIKaTb OCHOBHBIC
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TEOPETHUYECKHE TIOJIOKEHUS, IKCIIEPUMEHTANIBHBIC DPEe3yIbTaThl, MPAKTHUYECKHE JOCTIDKCHHS H
BBIBOJIBI 110 paboTe.
4. O0beM HAYYHO-HCCIIEI0BATEIbCKOH padoThI:

Bupl yue6HOM paboTh B 3auerHbIx B akanem. B acTponom.
eANHUIIAX yacax qacax

Ooma 0eMKOC

masi TPYA0EMKOCTh JUCHUILUIUHBI 10 3.0 108 81
y4eOHOMY IIaHY
KonrakTHasi padora: 2,0 12 54
[Tpaktuueckue 3ausatus (I113) 2,0 72 94
CamocrositesibHas padora (CP) 1,0 36 27
Bujx koHTpoOJIsA: 3a4eT / IK3aMeH - 3auer ¢ 3auer ¢

OLICHKOM OIIEHKOM

AHHOTaNusA padoyeil NporpaMMbl IMCUUILIHHbBI
«IIpousBoacTBeHHAS NMPAKTHKA: MPAKTUKA 110 MOJYy4YeHUIO NPO(eCcCHOHAIBbHBIX YMEHHN I
¥ OnbITa NpodeccHoHANbHOI AesTebHOCcTI» (52.B.03(11))

1. Hegp NMpakKTHMKH — IPAKTHUECKOE M3YUYEHUE TEXHOJIOTMYECKUX LIMKJIOB IPOU3BOJICTBA
OpPraHUYECKUX COCIMHEHUI U MAaTepUAJIOB HAa UX OCHOBE, CTPYKTYpPBI NPEAIPUATHS, METOAOB U
0cOoOEHHOCTEH yIpaBiIeHHs TPOM3BOIACTBEHHBIM MporieccoM. @opMupoBanue y 00y4aromerocs
CIOCOOHOCTH BOCHPOM3BOJUTH TEXHOJIOTMYECKHE IPOLECChl MPOU3BOACTBA OPraHUYECKUX
COCIMHEHMM U MaTepUaJIOB HA UX OCHOBE, B COOTBETCTBUU C PETIAMEHTOM.

2. B pe3yabTare H3y4YeHus TUCHUIIMHBI 00YYaKOIIMIiCS TOTKEeH:

Obnaoams cnenyromumu npogeccuonanvuvimu (I1IK) komnereHusaMu:

- CIIOCOOHOCTBIO U FOTOBHOCTHIO OCYLIECTBIISITh TEXHOJOTUYECKHUI MPOLIECC B COOTBETCTBUU
C pErIaMeHTOM U HCIOJIb30BaTh TEXHUYECKHE CpEACTBA M M3MEPEHUS OCHOBHBIX
HapaMeTpPOB TEXHOJIOTUYECKOTO POIIecca, CBOMCTB Chipbs U npoaykiuu (ITK-1);

- TOTOBHOCTHIO MPHUMEHSTh AHAIUTUYECKUE U YHUCICHHBIE METObl PEUICHHs MMOCTABJIEHHBIX

3a/1a4, UCMOJIb30BaTh COBPEMEHHbIE NHPOPMAIIMOHHBIE TEXHOJIOIHH, TPOBOJUTH 00pabOTKy
UHPOpPMALIUM €  HCIOJNB30BAaHMEM MPHUKIAIHBIX TPOTPAMMHBIX  CPEACTB  cepsl
npodeCCHOHATIBHON AEATENbHOCTH, UCIOJIb30BATh CETEBbIE KOMIBIOTEPHbIE TEXHOJIOIHU U
6a3bl JaHHBIX B CBOEH Mpo(decCHOHATIbHONW 00J1aCTH, MAKEThl MPHUKIAJHBIX MPOTrpaMM JUis
pacueTa TeXHOJIOTHUECKUX apameTpoB obopynoBanus (I1K-2);

- TOTOBHOCTBIO MCIIOJIb30BaTh HOPMAaTHBHBIE JOKYMEHTHI 10 KayeCTBY, CTaHAAPTH3ALMU U
CepTUPUKAIMM TPOAYKTOB W  HW3JEIUH, OJIEMEHTHl JKOHOMHYECKOTO aHalnu3a B
npaktudeckoit nestensHocTH (ITK-3);

- CHOCOOHOCTBIO TPHHAMATh KOHKPETHBIE TEXHHYECKHE pelIeHHs Tpu pa3padoTke
TEXHOJIOTHYECKUX MPOIECCOB, BHIOMPATh TEXHUYECKHE CPEACTBA M TEXHOJOTHH C Y4E€TOM
IKOJIOTHYECKUX mociencTBuid ux npumenenus (I1K-4);

- CHOCOOHOCTBIO HCHOJB30BATh IpaBHJAa TEXHUKU OE€30MacCHOCTH, MPOU3BOJCTBEHHON
CaHMTApUH, MOXKAPHOI OE30MacHOCTH W HOPMBI OXpaHbl TPyHAa, U3MEPSATh U OLEHHUBATH
napamMeTpsl MPOU3BOACTBEHHOI'O MUKPOKIUMATA, YPOBHS 3allbUIEHHOCTH M 3ara30BaHHOCTH,
nryma, 1 BUOpanuu, ocBemeHHocty padbouunx mect (I1K-5);

- CIIOCOOHOCTHIO HallaXXUBaTh, HACTpauBaTh W OCYIIECTBISATH MPOBEPKY OOOPYIOBaHMS U
nporpammHbix cpeacts (ITK-6);
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CIIOCOOHOCTBIO MPOBEPSATh TEXHUYECKOE COCTOSHUE, OPraHU30BBIBATH MPO(UIAKTHYECKHE
OCMOTPBl M TEKYIIMHA PEMOHT OOOpyIOBaHMSA, TOTOBUTh OOOPYAOBAaHHUE K PEMOHTY U
npuHUMaTh obopynoBanue u3 pemonta (I1K-7);

TOTOBHOCTBIO K OCBOCHUIO U DKCILTyaTallii BHOBb BBOAMMOr0 obopynoBanus (I1K-8);
CHOCOOHOCTBIO aHAJIM3UPOBATH TEXHUYECKYIO JOKYMEHTALMIO, MOAOUpPaTh 000pyHOBaHHE,
TOTOBHTBH 3asBKH Ha IMPHOOpeTeHne u peMoHT obopyaoanus (ITK-9);

CIIOCOOHOCTBIO MPOBOAMUTH AHAIMU3 CHIPbS, MAaTepUAlIOB U TOTOBOM MPOAYKIUH,
OCYILECTBIIATH OLCHKY pe3ynbraToB aHanu3a (ITK-10);

CIIOCOOHOCTBIO BBISIBJISTH M YCTPAHSATh OTKJIOHEHHS OT PEKUMOB pabOThl TEXHOJIOTUYECKOTO
000pyI0BaHUs M MMapaMeTpoB TexHomorunyeckoro npoiecca (IIK-11);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHWE CBOWCTB XMMHUYECKHX JJIEMEHTOB, COCIMHEHHH W
MaTepHaOB Ha MX OCHOBE JIJIs pelIeHus 3a1a4 npodeccruonanbHoi aesrenbroctu (ITK-18);
TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUS OCHOBHBIX (DU3UYECKUX TEOpUH s pEeUIeHUs
BO3ZHUKAIOIIUX (PU3MUECKHX 33/1a4, CAMOCTOSTEIbHOTO MPUOOPEeTeHUs PU3NIECKUX 3HAHUM,
JUISL IOHUMaHUS TPUHIUMIIOB pabOThl MPUOOPOB U YCTPOICTB, B TOM YMCIIE BBIXOAAIIUX 32
npeJieNbl KOMIIETEHTHOCTH KOHKpeTHOro HanpasieHus (ITK-19);

TOTOBHOCTBIO M3y4YaTh HAYYHO-TEXHUYECKYIO HH(DOPMAIIHIO, OTEUECTBEHHBIN U 3apyOeKHBIN
ombIT 10 TeMatuke ucciemaoBanus (ITK-20).

3name:

TEXHOJIOTHYECKHE MPOIECCHl 1 OCHOBHOE TEXHOJOTHYECKOe 000pyHI0BaHUE, UCTIONB3YEMOE
B ITPOM3BO/ICTBE OPraHUYECKUX COCTMHEHUIN M MaTepUaJIOB HAa X OCHOBE;

OCHOBHBIC TTPUHIIUITBI, METOJBI ¥ (POPMBI KOHTPOJISI TEXHOJIIOTHYECKOTO MPOIecca M KavyecTBa
IIPOTYKIIMH;

OCHOBHBIC HOPMATHBHBIC JIOKYMEHTBI TI0 CTaHIAPTH3AUH W CEPTU(UKANUU TMPOAYKIHN
MPEANPUATHIN 110 TPOU3BOICTBY MOHOMEPOB, MOJIMMEPOB U MaTEPUaIOB Ha UX OCHOBE;
MpaBWJia TEXHUKU OE30MAaCHOCTH W IPOHM3BOJCTBEHHON CAHHWTAPUH; OPTaHHU3AIMOHHYIO
CTPYKTYpY NPEATPUSATHUSL.

Ymemn:

UCIIONIb30BAaTh ~ TEXHUYECKUE CpEeACTBa JUII HM3MEPEHHS OCHOBHBIX  IapamMeTpOB
TEXHOJIOTHYECKOTO MPOIIeCcca, CBONCTB CHIPhS M MPOAYKIIUU MPEANPUITANH OpPraHUIECKOTO
npodus;

AHATM3UPOBATh TEXHUYECKYIO JIOKYMCHTAIMIO, PEaTM30BBIBATH HAa MPAKTHKE TPeOOBaHUS
HOPMATHUBHOM TOKyMEHTAIUH.

Bnaoemsy:

METOJJaMH TPOEKTUPOBAHUS TEXHOJOTMYECKUX JMHUHN, MoAdOpa TEXHOIOTHYECKOTO
000py/I0OBaHUs U YITPABJICHHS TEXHOJOTUICCKIMH MPOIIECCaMU TIPOU3BO/ICTBA,
CMOCOOHOCTHIO U TOTOBHOCTBIO OCYIIECTBIISITH TEXHOJIOTMYECKUI TMPOIIECC B COOTBETCTBUH C
pETJIaMEHTOM.

3. KpaTkoe conep:kaHue mMpon3BOJICTBEHHONH MPAKTHKH:

[Tpon3BoicTBEHHAS IPAKTHKA COCTOUT U3 JIBYX ATAIOB:

® 03HAKOMJICHHE C TEXHOJOTUSIMHU OPTaHMUYECKUX MPOU3BOJICTB;

® [IPaKTHYECKOC OCBOCHHUEC TCXHOJIOTHYCCKUX IPOHECCOB M METOJOB HX KOHTPOJA HaA

KOHKPCTHOM IIPCATIPUATHHN 11O IIPOU3BOACTBY OPTaHUYCCKUX BCIICCTB (I/IHI[I/IBI/IIIyaJ'ILHOe BaﬂaHI/IC).

a) O3HAaKOMJICHHE C TEXHOJIOTHSIMU MNPOU3BOACTB IIPOAYKTOB TOHKOI'O OPraHUYCCKOTO

CHUHTEC3a OCYIICCTBIIACTCA B BUAC 3KCI(prPIfI Ha OpCAnpuATHd COOTBCTCTBYIOLICTO l'IpO(I)I/IJ'ISI. HpI/I

MOCCHICHUH MPEAIIPUATHUA U O3HAKOMIICHHUU C €r0 ACATCIIBHOCTBIO, O6y‘I&IOHIPII7105[ JOJIKCH YCBOUTDH

Marcpual, HGO6XOHI/IMI)II\/’I JJI1 TIOATOTOBKH OTYETA IO IIPAKTHUKE.

OTuer 1o MpakTUKE BKIIFOYAET:
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- HICTOPUYECKYIO CIIPABKY O MPEAIPUATHH;

- HOMEHKJIaTypy BbIIYCKa€MOH NPOAYKLUN;

- BUJIbI 1 HOPMBI pacxofia ChIpbE€BbIX MAaTEPHUAJIOB;

- OIIMCaHHE OCHOBHBIX TEXHOJOTUYECKUX NIEPEIEIOB IPOU3BOJICTBA;

- METOZBI ¥ (POPMBI KOHTPOJISI TEXHOIOTMYECKHUX MPOIIECCOB;

- MEPOIIPUATHUS 10 YCTPAHEHUIO OTKIOHEHUH (HapyIIeHUH) peXXKUMHBIX TapaMeTpoB paboThl
000pyIOBaHUS M TEXHOJIIOTUYECKUX ITPOLIECCOB.

0) [IpakTHueckoe OCBOEHHE TEXHOJOIMUYECKMX IPOLECCOB HAa KOHKPETHOM MpEeNNpUATUU
0o0y4aroIuicss OCYILECTBJIAET B COOTBETCTBUM C HMHIMBUAYAJIbHBIM 3aJ@aHUEM IO IPaKTHKE,
KOTOpOE BKJIFOYAET:

- U3y4YEHHE aCCOPTUMEHTA BBIITYCKAEMOU MPOYKIIMH, UX BUIOB U MapoK;

- TpedoBanust I'OCT P u npyroii HOpMAaTUBHOM JOKYMEHTAlMM K Ka4eCTBY BBIITyCKaeMOM
IPOJIYKIHH;

- U3Y4EHUE ChIPhEBBIX MAaTEPUAIOB U METOJJOB BXOJJHOI'O KOHTPOJIS;

- U3y4eHHEe IapaMeTpOB TEXHOJIOTMYECKOTO IIpoLecca, MPeyCMOTPEHHbIX B perjiaMeHTe, U
METO/I0B €r0 KOHTPOJIS;

- NoJpoOHOE OmMCaHUE BHJA U THNA OOOPYAOBAaHUS JUIsl OCYIIECTBJIEHUS KOHKPETHOIO
TEXHOJIOTMYECKOI0 IIpolecca;

- TEXHUKY O€301acCHOCTH M JEHCTBUS pabOYero nepcoHaia Mpyu Ype3BblUaiiHbIX CUTYAIHIX.

[Ipy BBINOJHEHUM WMHIUBUAYAIbHOI'O 3aJaHUSl CTYAEHT JOJDKEH cOoOpaTh CBEAEHHUS IO
CTPYKTYp€ IPEIIPUSITHSI, METOJIaM YIIPaBJICHUS, CUCTEME CObITa TOTOBOW MPOJYKIIMH.

4. O6beM NPOU3BOICTBEHHON NMPAKTUKHU (0YHASA , 3204HAsA (POPMBI):

. B 3auetHbIx B akazmewm. B actponom.
Bup y4eOHoii padoThI
CIUHMUII. gacax qacax
O0masi TPyA0eMKOCTb JMCHUIUIMHBI 10
L 3,0 108 81
yueOHOMY IIaHy
CamocrositeabHas padora (CP): 3,0 108 81
Ilocemenne npeanpusATHN MO IPOU3BOACTBY 10 36 27
MPOJYKTOB TOHKOTO OPTaHUYE€CKOT'0 CHHTE3a '
Pabora Ha IPEITPUATHH 1o
peAtip 1,5 54 40,5
WH/IMBUYIbHOMY 3a/IaHUIO
[ToaroToBka u cada oT4eTa MO MPAKTHKE 0,5 18 13,5
B . 3auer ¢ 3auer ¢
W1 KOHTPOJIS: 3a4eT / IK3aMeH - . .
OIIeHKO¥i OIIEHKOH

AHHOTaIUsA padoyeil MporpaMMbl TMCHHTLTHHBI
«[pexmumiaomuas npakruka» (52.B.04 (Ilx))

1. enb MPaKTHKH — 3aKPEIJICHHE TEOPETHUECKUX 3HAHHM W MPAKTHYCCKHX HABBIKOB,
MOJYYEHHBIX B TMporecce O0OydeHHs 10 TporpamMe OakalaBpuaTa; NpUOOpPETEHUE
MPaKTHYECKOTO OMbITa PadOThl C HMCTOYHHKAMH HAYYHO-TEXHHUYECKOH HMHGOPMAIMH, OIBITA
MOCTAHOBKM M BBITIOJHEHUSI HAYYHO-HCCIICIOBATEIbCKMX W TPOCKTHBIX 3aJla4; OBJIAJICHHE
METOJOJIOTUEH W METoJaMHu OO0paOOTKHU pe3ylnbTaTOB HCCIENOBAaHMs; COOp, MOATOTOBKA W
aHaJIN3 MaTEePHAJIOB MO0 TEMATHUKE BBIMTYCKHON KBaTH()UKAIIMOHHOM pabOTHI.

2. B pe3yabTaTte NpoOXoKIeHUs MPeUINTIIOMHON MPAKTHKH CTYIEHT J0JIKEH:

Obnadams cnenyromumu npogheccuonanvrvimu (I1K) koMmnereHmsImMu:

- CHOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJIOTHYECKU MPOLECC B COOTBETCTBUU

C PperiiaMeHTOM | WCIIOJb30BaTh TEXHHYECKHE CpENCTBA ISl M3MEPEHHUS OCHOBHBIX

napaMeTPOB TEXHOJIIOTHIECKOTO MPOIecca, CBOUCTB ChIpbs U npoaykiuu (I1K-1);
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TOTOBHOCTBIO NMPUMEHSTh aHAJUTUYECKHE M YHCICHHbIE METOMAbI PELICHHUS MOCTaBICHHBIX
3ajjay, UCIOJIb30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUH, IPOBOAUTE 00pabOTKY
uHPOpPMALlUM €  HCIOJB30BAaHMEM MPHUKIAIHBIX MPOTPAMMHBIX  CPEACTB  cepsl
npo¢eCCHOHATIBHON AEATENbHOCTH, UCIIOIb30BATh CETEBbIE KOMIIBIOTEPHbIE TEXHOJIOIMH U
0a3pl JaHHBIX B CBOEH MpO(ecCHOHATBbHOW 00JacTH, MAaKEThl MPUKIATHBIX MPOTPaMM JUIs
pacuera TeXHOJIOTHUeCKUX apamerpoB obopynosanus (I1K-2);

CIOCOOHOCTBIO TNPHHUMATh KOHKPETHBIE TEXHHYECKHE peIIeHHs Tpu pa3paboTke
TEXHOJIOTUYECKUX IPOLECCOB, BBIOUPATh TEXHUUYECKUE CPEJCTBA M TEXHOJIOTUU C YYETOM
IKOJIOTUYECKUX TocencTBrid ux npuMeHenus ([1K-4);

CIOCOOHOCTBIO HCHOJB30BATh IpaBWJa TEXHUKU O€30MaCHOCTH, NPOU3BOJCTBEHHON
CaHUTApUH, MOXKAPHOM OE30IIaCHOCTM M HOPMBI OXpaHbl TPyAd, U3MEPSATh U OLICHUBATh
napamMeTpsl IPOU3BOACTBEHHOIO MUKPOKJIMMATa, YPOBHS 3allbUIEHHOCTH M 3ara30BaHHOCTH,
nryma, 1 BUOpamuu, ocsemeHHoctd pabounx mect (I1K-5);

CIOCOOHOCTBIO HallaXXMBaTh, HAaCTPaMBaTh U OCYLIECTBIIATh IPOBEPKY OOOpYyIOBAaHUSA U
nporpammHbIx cpeacts (I1K-6);

CIOCOOHOCTBIO IPOBEPATh TEXHUUYECKOE COCTOSHUE, OPraHU30BbIBaTh MPO(QUIAKTUYECKHUE
OCMOTpPbl M TEKYyIIUH PEMOHT O00OpYAOBaHHS, I'OTOBUTh OOOpPYNOBAaHUE K PEMOHTY H
npuHUMaTh obopynoBanue u3 pemonta (ITK-7);

TOTOBHOCTBIO K OCBOCHUIO M DKCILTyaTallid BHOBb BBOAMMOr0 obopynoBanus (I1K-8);
CHOCOOHOCTBIO aHAJIM3UPOBATH TEXHUYECKYIO JIOKYMEHTAllMIO, MOoAOUpaTh 000pyAOBaHUE,
TOTOBUTH 3asBKU Ha MPUOOpeTeHre U peMoHT ooopynoBanus (I1K-9);

CHOCOOHOCTBIO NPOBOAUTH AHAIMU3 CBIPbsS, MAaTEpUAIOB M TOTOBOM NPOAYKIHH,
OCYIIECTBIIATH OLIEHKY pe3ynbraToB aHanu3a ([1K-10);

CIOCOOHOCTBIO BBISBIATH U YCTPAHATH OTKJIIOHEHUS OT PEXXMMOB pabOThl TEXHOJIOTHUECKOTO
000pyI0BaHUs M MapaMeTpoB TexHomornyeckoro mporecca (IMK-11);

CHOCOOHOCTBIO IUIAHUPOBATh U IMPOBOJAUTH (PU3MUECKHUE M XUMHUYECKUE 3KCIIEPUMEHTHI,
IIPOBOAMUTH 00pabOTKYy UX PE3yJIbTAaTOB U OLIEHUBAThH IMOIPELIHOCTH, BbIIBUTaTh TUIIOTE3bI U
yCTaHaBJIMBATh TPAHULIBI UX IPUMEHEHUS], IPUMEHATh METO/Ibl MAaTEMATHYECKOT0 aHaIN3a U
MOJICTTMPOBAHHMSI, TEOPETUICCKOTO M IKCIIepruMeHTanbHoro uccienoBanus (I1K-16);
TOTOBHOCTBIO NMPOBOAMTH CTaHJAPTHBIE U CEPTU(UKAMOHHBIE HCIBITAHHUS MaTepUaJIOB,
u3zeani u TexHonoruueckux mnpoieccos (ITK-17);

TOTOBHOCTBIO HCIIOJb30BaTh 3HAHHWE CBOMCTB XUMHYECKHMX DJJIEMEHTOB, COCIUHEHUN U
MaTepualioB Ha X OCHOBE JUISl pelIeHus 3a1a4 npodeccuoHanpHoM nesrenpaoctH (I1K-18);
TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUS OCHOBHBIX (DM3UYECKUX TEOpUH s pelleHus
BO3HUKAIOIKX (PU3MUECKUX 33/1a4, CAMOCTOSITEIbHOTO MPUOOpEeTeHNs GU3NUECKUX 3HAHUH,
JUIs IOHWMAaHUsI IPUHLUIOB pabOThl MPUOOPOB M YCTPONCTB, B TOM YHCIIE BBIXOAIIUX 3a
npeJieNbl KOMIIETCHTHOCTH KOHKpeTHOoro HanpasieHus (ITK-19);

TOTOBHOCTBIO W3Yy4aTh HAYYHO-TEXHUYECKYIO HH()OPMALIMIO, OTEUECTBEHHBIN U 3apyOeKHBbIi
ombIT 1o TeMatuke ucciemaoBanus (ITK-20).

3namu:

OCHOBBI OpPraHU3allii U METOOJIOTHIO HAyYHBIX HCCIEA0BAHUN;

COBpPEMEHHbIE HayYHbI€ KOHLENIIMU B 00JIACTH OPraHUYECKHUX BEILECTB;

CTPYKTYpPY U METOJIbl YIIPaBJIEHHS COBPEMEHHBIM NMPOU3BOACTBOM TOHKOI'O OPraHUYECKOTO
CUHTE3A.

Ymems:

paboTaTh € HAy4YHBIMM TEKCTaMH, IIOJb30BAThCS HAYYHO-CIIPABOYHBIM AamIapaToM,
0QOpPMIISITH pe3yJIbTaThl HAYUHBIX UCCIIEOBAHMIA;

MCII0JIb30BAaTh MOJIyYE€HHBIE TEOPETUYECKUE 3HAHUS JIUISl OCYILECTBIEHHS TEXHOJIOTHUECKOTO
Ipolecca B COOTBETCTBUHM C PETIIAMEHTOM;

UCMOJIb30BaTh ~ TEXHUYECKHE CpEeACTBAa JJIsl H3MEPEHHsS OCHOBHBIX IapamMeTpoB
TEXHOJIOTHYECKOI0 MPOoLecca, CBONCTB ChIPhS U MPOIYKIUH;
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- TPUMEHSTh AHAIUTUYECKHE U YHCICHHBIE METOABl pELICHHs MOCTABJICHHBIX 3a7ad,
UCIOJIb30BaTh COBPEMEHHbIE HH(GOPMALMOHHBIE TEXHOJOTHM, IPOBOAUTE OOpabOTKY
uHPOpPMALIUM C  HCIONB30BAaHMEM MPHUKIAIHBIX MPOTPAMMHBIX  CPEACTB  CQepsl
npoeCCHOHATIBHON JESITENbHOCTH, UCIOIb30BATh CETEBbIE KOMIIbIOTEPHBIE TEXHOJIOIHH U
0a3pl JaHHBIX B CBOEH MPO(ecCHOHAIBLHOW O0JIACTH, MAKEThl MPUKIATHBIX MPOTPaMM JUIs
pacyeTa TEXHOJOTHYECKUX apaMeTpoB 000py10BaHHUS.

Braoemy:

- HaBBIKAMH CaMOCTOATEIbHON HAy4YHO-MCCIIEIOBATENbCKOM JESATEIbHOCTH, paboThl ¢
UCTOYHHKAMHU Hay4YHOU WH(pOopManuu, peepupoBaHUs HAYUHBIX ITyOIHKAIIHIA;

- CHOCOOHOCTBIO IPUHHMAaTh KOHKPETHbIE TEXHHYECKME pelleHUus Mpu pa3paboTke
TEXHOJIOTUYECKUX IPOIECCOB, BHIOMPATh TEXHUUECKUE CPEACTBA U TEXHOJIIOTUU C yYETOM
9KOJIOTUYECKUX MOCIEACTBUN UX IPUMEHEHUS,

- HaBBIKAMHU IUJJAHUPOBAHUS U TIPOBEICHHS (U3NYECKUX M XUMHUYECKUX HKCIEPUMEHTOB,
IPOBEIEHUS 00PAaOOTKU UX PE3yJIbTaTOB U OLIEHKH ITOTPELIHOCTH.

3. KpaTkoe coaep:xaHue npeIunJIOMHONA MPAKTUKH

TemaTnka mpeaIUITIOMHON MPAKTHKH CTYACHTOB OakajlaBpuaTa OINpENeNseTcsl TEMaTUKON
UX BBIIYCKHON KBaJU(UKALMOHHON pabOThl U MOXET MPOBOJUTHCS B HAyYHO-HUCCIIEI0BATEIbCKOM
WIA TIPOEKTHOM (opmare (NpH BBHIMOJHEHUH HAYYHO-HCCIIEOBATEICKON WM  PAacYeTHO-
MPOEKTHON pabOTHl COOTBETCTBEHHO).

[IpenaumiomMHasl NOpakTUKAa CTYJEHTOB, BBINOJHSIONIMX HAYYHO-MCCIIEJOBATENIbCKYIO
paboTy, TMPOXOIUT B  HAyuyHbIX Ja0OpaTopusX, TEXHOJIOIMYECKHX  I0/pa3feeHHUsX,
MH(GOPMALIMOHHBIX LEHTpaX Hay4yHO-UCCIIEeI0BAaTEIbCKON OpraHU3alud WIK B JIaOOpaTOpHsX
Boimyckawomeid kadenpst PXTY wum. JI. U. MenneneeBa. CTyaeHTBl 3HAKOMSTCS C TEKYyIIEH
paboToii 1aboparopuu, OCBaUBAIOT METOJIb CUHTE3a MPOIYKTOB TOHKOTO OpPraHM4eCKOro CUHTE3a,
IPOBOJIST OTACIbHBIC (U3UKO-XUMHYECKHE M TEXHOJIOTUIECKUE UCTIBITAHUS, TPUOOPETAIOT HABBIKH
MOWCKa HAYYHO-TEXHUYECKOH mH(popManu u paboThl ¢ 60a3aMH JaHHBIX, YYaCTBYIOT B 00paboOTKe
Pe3yJIbTaTOB MCCIEA0BAHUS U OJTOTOBKU UX K ITyOJUKALIUH.

[IpenauniomMHas NpakTUKa CTYJEHTOB, BBIMOIHSIOMIMX PAaCYETHO-NPOEKTHYIO BBIMYCKHYIO
KBAJTM(PHUKAIMOHHYIO Pa0OTy, MPOXOJUT B INPOU3BOJCTBEHHBIX II€XaX M TEXHUYECKHUX OTAenax
OPOMBIIIICHHOTO  npennpuatus. CTyneHTbl 3HAaKOMSATCA CO  CTPYKTYpOH — IpeInpusiTHs,
HOPMAaTHUBHO-TEXHOJOTUYECKON JOKYMEHTAIUEH, perJaMeHTaMy MTPOU3BOJICTBA, U3YyYalOT CUCTEMY
MEHEPKMEHTAa M KadecTBa NpoayKuuu. OCHOBHOE BHUMAHUE YIENAETCS MPAKTUYECKHUM BOIPOCAM
(YHKIIMOHUPOBAHMUSI ~ TEXHOJOTMYECKHX JIMHMM  IPOU3BOJCTBA  NPOAYKLIMH, IpodiieMaM
JUArHOCTHKM Opaka TOTOBOW NPOAYKLUHMH M MEPONPUATHUSM IO €ro YCTPaHEHHIO, BOMNpPOCaM
MHTEHCU(PHUKAUN padOThl TEIJIOTEXHUYECKUX arperaTos.

Bo Bpemst poxokaeHUs MPeAJTUIIIOMHON MPaKTUKU CTYJEHTbl COOMpPAlOT MaTepuasbl IO
TEMAaTUKE BBIMYCKHONW KBaIM(DPUKALMOHHON palboThl, aHATU3UPYIOT MX, HAMEUYalOT OCHOBHBIE
HaIpaBJIEHUS U 337a4u pabOThI, BbIpa0aThIBAIOT METOA0JIOTHIO PELICHHS 3TUX 3a/a4.

4.00beM npeIMNJIOMHON NPAKTHKH (0YHAs, 32a04Hasi GOpPMBbI):

Bunael yue6HOM paboThI B 3auetHbIX B akanem. B actponom.
SIMHHIIAX gacax qacax
O0masi  TPyA0eMKOCThL  NPAKTUKH 10
" L = 9,0 324 243
y4eOHOMY IIaHY
CamocrositeibHas padora (CP): 9,0 324 243
B . 3auer ¢ 3auer c
U KOHTPOJISI: 3a4eT / IK3aMeH - g .,
OLIEHKOii OIIeHKOIi
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I'ocynapcrBennas uroroas arrecranus (b3)

AHHOTaNusA padoyeil NporpaMMbl JMCUUILTAHBI
«3amuTa BbINYCKHON KBAJIN(PUKAUMOHHOI PadoThl, BKJIKYAas MOATO0TOBKY K 3alllUTe U
npoueaypy 3amuts» (b3.5.01)

1. Ieap rocyaapcTBeHHOl HWTOrOBOIl aTTecTallMH — OOBEKTUBHAS OLEHKA YPOBHS
c(OPMHPOBAHHOCTH OOIIEKYJIBTYPHBIX, O0MIETTPO(ECCHOHATBHBIX U MPOPECCHOHATBHBIX
KOMIIETEHIIM  BBITYCKHUKA  YHUBEPCUTETa, €ro TOTOBHOCTH K  BBINOJIHEHHIO
npodecCHOHaIBHBIX 3a/1a4.

2. BpImycKHHMK, OCBOMBIIMH Iporpammy OakajiaBpuara, IOJDKEH 00JanaTh CIeTyonMU
00IIeKYIbTYPHBIMH KOMIETEHIIUSIMMU:

- CIOCOOHOCTBIO HCIIONIB30BaTh OCHOBBI (MIOCO(MCKUX 3HAHUM i (POPMHUPOBAHUS
MupoBo33peHueckoi nosuimu (OK-1);

- CIIOCOOHOCTBIO AaHAJTM3UPOBATH OCHOBHBIE JTAIbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuUTHUs 00IIeCcTBa I OPMUPOBaHUs rpaxaaHckoil mo3unuu (OK-2);

- CIIOCOOHOCTBIO MCIIOIb30BAaTh OCHOBBI 3KOHOMHYECKHUX 3HAHUI B Pa3IMuHBIX cepax
xusnenestensaoctu (OK-3);

- CIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI NPABOBBIX 3HAHWW B Pa3iIMuYHBIX chepax
nesrensHocTH (OK-4);

- CIIOCOOHOCTBIO K KOMMYHHKAIIMM B YCTHOW W NMUCBMEHHOH (pOpMax Ha PYCCKOM U
MHOCTPAHHOM SI3bIKaX JUIS PEICHHS 3a/1a4 MEKIMYHOCTHOTO ¥ MEKKYJIbTYPHOTO B3aHMMOCHCTBHS
(OK-5);

- CIIOCOOHOCTBIO PaboTaTh B KOJUICKTHBE, TOJIEPAHTHO BOCIPHUHHUMATH COLMAIIBHBIC,
ITHUYECKUE, KOHPECCHOHANBHBIC U KyIbTypHbIe pasnuuus (OK-6);

- CIIOCOOHOCTBIO K caMOopraHu3anuu u camooopaszosanuto (OK-7);

- CIIOCOOHOCTBIO MCIOIB30BATh METOABI M MHCTPYMEHTHI (PMU3UYECKON KYIbTYpPHI IS
obecriedeH s TOJHOLCHHOM ColManbHOi U npodeccuonanbHoi aestensHoctd (OK-8);

- CIOCOOHOCTBIO HMCIIONIB30BATh MPUEMBI OKAa3aHHUs TIEPBOW TTOMOIIH, METObBI 3aIUThHI
B YCJIOBHSIX upe3BbIyaiiHbIX cutyanuii (OK-9).

BhimyckHUK, OCBOMBIIMIM mporpamMMmy OakanaBpuara, JOJDKEH o0JafaTh CIEAYIOIIUMHU
o01enpogeccHoOHAJIbLHBIMH KOMIETEHIMMU:

- CHOCOOHOCTBIO U TOTOBHOCTBIO UCII0JIb30BaTh OCHOBHbBIE 3aKOHBI
€CTECTBEHHOHAYUYHBIX TUCIHUIUIAH B ipodeccronanbHoi nestenbroctu (OITK-1);

- TOTOBHOCTBIO HCIIOJIB30BaTh 3HAHUS O COBPEMEHHOHN (M3WYECKON KapTHHE MHpa,
IPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSAX, CTPOCHMM BEIIeCTBA Ui  TTOHUMAHHUS
OKpYy’Karolero Mupa u sisnenuit npupost (OI1K-2);

- TOTOBHOCTBIO HCIOJIB30BAaTh 3HAHMSI O CTPOCHHM BEIIECTBA, MPUPOJEC XUMHUYECKON
CBSI3W B PA3JIMYHBIX KJaccaX XMMHUYECKUX COCIMHEHWH /IS TIOHMMAaHUsS CBOWCTB MaTe€pHajoB U
MeXaHHM3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAONINX B okpyxaronieM mupe (OI1K-3);

- BJIAJICHUEM TIOHUMAaHWs CYIIHOCTH W 3Ha4eHHs WH(QOpManmum B PpPa3BUTHU
COBPEMEHHOTO MH(POPMAIMOHHOTO OOIIECTBA, OCO3HAHMS OIMACHOCTH W YTPO3bI, BO3HUKAIOIINX B
3TOM TIpoliecce, CHOCOOHOCTBIO COOMIOAaTh OCHOBHBIE TpeOOBaHUS  MH(POPMALMOHHOU
0€30MacHOCTH, B TOM YHCIIC 3aIUThI rocyaapcTBeHHOM TaitHbl (OI1K-4);

- BJIAJICHUEM OCHOBHBIMM METOJAMH, CIIOCOOAMHM U  CpEJICTBAMM IOJIY4YECHHS,
XpaHeHHs, NepepaboTKu HMHGOpMAIMM, HaBBIKAMH pabOTHl C KOMIBIOTEPOM KaK CpelCTBOM
ynpasienus uapopmarueit (OITK-5);
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- BJIaJICHUEM OCHOBHBIMH METOAAMHU 3alIUThl TPOU3BOJACTBEHHOTO I€pCOHAla U
HaCeJICHHS OT BO3MOYKHBIX ITOCIICICTBUI aBapwii, kaTacTpod, cruxuiinbsix 6eacteuii (OITK-6).

- BreimyckHuK, OCBOMBIIMH  TIporpaMMy  OakamaBpuara, JIOJDKEH  00JaaaTh
NpoecCHOHAILHBIMM  KOMIIETEeHUMSIMU, COOTBETCTBYIOIIMMHU BHJAM MpOodecCHOHATBbHON
NeSITeIbHOCTH, HAa KOTOPbIE OPUEHTUPOBaHA IporpaMMa OakajaBpuaTa:

— CHOCOOHOCTBIO M TOTOBHOCTBIO OCYHIECTBIISITH TEXHOJOTHUYECKUI IMporecc B
COOTBETCTBUH C PETIIAMEHTOM U HCIOJIb30BaTh TEXHHUUECKUE CPEICTBA JJISI U3MEPEHHUS] OCHOBHBIX
HapaMeTpOB TEXHOJIIOIMYECKOTo Mpolecca, CBOMCTB chipbs 1 npoaykiuu (I1K-1);

- TOTOBHOCTBIO TPHUMEHSATh AHAJUTHUYECKHE W YHUCICHHBIE METOIbl pPELICHHUs
MOCTABJICHHBIX 3a/1a4, HCIIOJIb30BaTh COBPEMEHHBIE HMH(OPMAIMOHHBIE TEXHOJOTMH, MPOBOAMTH
00paboTKy HuHGpOpPMALMU C HCIOJb30BAaHMEM IPHUKIAJHBIX MPOTPAMMHBIX CpPEACTB chepsl
npoeCCHOHATIBHON AEATEIbHOCTH, MCIOIb30BATh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTMU U 0a3bl
JAHHBIX B CBOEW NpodeccHoHanbHOM 00aacTh, MakeThl NMPUKIAJHBIX HPOrpaMM Jjs pacyera
TEXHOJIOTUYECKUX apaMeTpoB obopynoBanus ([1K-2);

- TFOTOBHOCTBIO ~ MCIIOJIB30BaThb  HOPMAaTHBHbIE  JOKYMEHTbl 10  KaydecTBY,
CTaHJApTU3aLMM U cepTU(UKALUU TPOIYKTOB U U3JEJIUHN, 3JIEMEHThl SKOHOMUYECKOI0 aHajlu3a B
npaktudeckoit pestenpHocTH (I[TK-3);

- CHOCOOHOCTBIO IPUHUMATh KOHKPETHbIE TEXHMYECKHE peIleHHs Ipu pa3paboTke
TEXHOJIOTUYECKUX IPOLECCOB, BHIOMPATh TEXHUYECKUE CPEJICTBA U TEXHOJOIMH C Y4EeTOM
IKOJIOTUYECKUX TocieacTBrid ux npumeHenus ([1K-4);

- CHOCOOHOCTBIO MCHOJb30BaTh MPaBUiIa TEXHUKU OE€30MIaCHOCTH, MPOU3BOICTBEHHON
CaHWTApHH, MTO’KAPHOM 0E30IIaCHOCTH M HOPMBI OXPaHBI TPyZa, U3MEPSATh U OLICHUBATh MapaMeTphl
IPOM3BOJICTBEHHOTO MUKPOKJIMMATa, YPOBHS 3albUIGHHOCTH M 3ara3oBaHHOCTH, Ioyma, U
BUOpanuu, ocBeleHHocty padbounx mect (I1K-5);

- CIOCOOHOCTBIO HaJIAXKUBATh, HACTPAUBATh U OCYIIECTBIIATH IPOBEPKY 000PYI0BaHUS
u nmporpammusix cpeacts (ITK-6);

- CIIOCOOHOCTBIO IIPOBEPSTH TEXHUYECKOE COCTOSIHUE, OpPTaHU30BBIBATH
NpOopMIAKTUIECKAE OCMOTPBI U TEKYIIUH PEMOHT OOOpYHOBaHHs, TOTOBUTH 0O0OpYIOBaHHE K
PEMOHTY ¥ TPUHUMATEL 000pyaoBaHue u3 pemonra (ITK-7);

- TOTOBHOCTBIO K OCBOCHHUIO M JKCIUTyaTallud BHOBH BBOAMMOTO obopymoBanus (I1K-
8);

- CHOCOOHOCTBIO  QHAJTU3UPOBATh  TEXHUYECKYIO  JIOKYMEHTAlUlo, IMOoAOUpaTh
000py0BaHUEe, TOTOBUTD 3asBKH Ha MPHOOpeTeHHe U peMoHT obopyaoBanus (ITK-9);

- CIIOCOOHOCTBIO TPOBOJUTH AHAIW3 CHIPbS, MaTepPHajOB W TOTOBOH TPOTYKIIWH,
OCYIIECTBIIATH OIIEHKY pe3yibraToB aHanm3a (I1K-10);

- CHOCOOHOCTBIO  BBIBISATH W YCTPAHATh OTKJIOHEHUS OT PEXHUMOB pabOThI
TEXHOJIOTMYECKOr0 000PyI0BaHHs M APaMETPOB TexHoornyeckoro mnpouecca (ITK-11);

- CIOCOOHOCTBIO  IJIAHMPOBAaTh W TMPOBOAUTH  (U3WYECKHE H  XUMHUYECKHE
HKCIEPUMEHTHI, NMPOBOAUTh 00Pa0OTKY MX PE3yJbTaTOB M OLEHHUBATH MOTPEUIHOCTH, BBIIBUIATh
TUIOTE3bl W YCTAHABIMBATh TPAHMIBI WX MPUMEHEHHS, MPHUMEHSATh METOIbl MaTeMaTHYECKOTO
aHaJIM3a U MOJICITMPOBAHUS, TEOPETUUECKOTO M IKCIIepUMeHTabHOTo uccienoBanus (ITK-16);

- TOTOBHOCTBIO TPOBOJUTH CTAaHAAPTHBIE M  CEPTH(PHUKAIMOHHBIE WCIIBITAHUS
MaTepualioB, U3ACIHUI 1 TeXHOoIorn4eckux mpoieccos (ITK-17);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHWE CBOWCTB XMMUYECKHUX JIEMEHTOB, COEIMHEHUN
¥ MaTepHaJIOB Ha MX OCHOBE JUIs peIlieHHs 33/1a4 podeccroHanbHoi nesrensHocTh ([TK-18);

- TOTOBHOCTBIO HCIOJB30BATh 3HAHHUS OCHOBHBIX (DM3WYECKUX TEOPUH U PEUICHUS
BO3HHUKAIOMNX (U3NYECKUX 33Jad, CAMOCTOSTEILHOTO TPHOOPETeHHUS (U3MYECKUX 3HAHWM, IS
NOHUMAaHMs MPUHLIUIIOB PabOThl MPUOOPOB M YCTPOMCTB, B TOM YHCIE BBIXOASIIUX 32 MPEAEIbl
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19);

- TFOTOBHOCTBIO H3y4yaThb HAyYHO-TEXHMYECKYI0 HH(OpMAIUIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (I1K-20).
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3aBepuaronMM 3TarnoM oOyudeHus no HampasieHuto noxarotoBku 18.03.01 Xummueckas
TexHosorusi, npopuno «TexHOJIOrus TOHKOrO OpraHUYeCKOro CHHTE3a» SIBJIAETCS 3alluTa
BBIITYCKHON KBaTM(PUKAIMOHHOM paboThl OakanaBpa.

B pesynpTare mnpoXoKIEHHMS TOCYJAapCTBEHHOM HWTOrOBOM arTecTaluy (BBIIOJIHEHUS
BBIITYCKHON KBaTH(PUKALMOHHOM pabOThI) CTYACHT JOJIKCH:

3nams:

- TOpPSIOK OpraHU3aliy, INIAHUPOBAHUS M MPOBEACHUS HAyYHO-UCCIEI0BATENBCKUX PadoT C
UCIIOJIb30BAaHUEM IOCIEIHUX HAyYHO-TEXHUUECKUX JOCTHKEHUH B JaHHOM 001acTy;

- (U3UKO-XUMHUYECKUE OCHOBBI CHHTE3a MTOJUMEPOB U IPUMEHSTh 3TH 3HaHUS HA IPAKTUKE;

- OCHOBHbIE TpeOOBaHMs K IPEICTABICHHUIO PE3yJIbTAaTOB IPOBEACHHOIO MCCIIEJOBAaHUS B
BU/JIE HAYYHOI'O OTYETA, CTaThbU WIN JOKJIaja.

Ymemu:

- CaMOCTOSITEJIbHO BBIABJIATH IEPCIEKTUBHBIC HANPABICHHUS HAyYHBIX HCCIIECIOBAHUM,
00OCHOBBIBaTh AKTYaJbHOCTb, TEOPETHUECKYIO M IPAKTUYECKYI 3HAYMMOCTb IPOOJIEMBI,
IPOBOAMTH 3KCIEPUMEHTAIbHBIE HCCIIEIOBAaHUS, AHAIW3UPOBaTh U HHTEPIPETUPOBATH
IIOJIy4YEHHBIE PE3YJIbTAThI;

- OCYIIECTBIISITH TOUCK, OOpPa0OTKY M aHAIM3 HAYYHO-TEXHWYECKOH MH(POPMALMU IO TEME
BBINOJIHAEMON pabOThI, B TOM YHUCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOIUH;

- paboTaThb Ha COBPEMEHHBIX NPHOOpPaxX, OPraHW30BBIBATH MPOBEACHUE JKCIIEPUMEHTOB H
UCIIBITAHUH, IPOBOANUTH UX 00PabOTKY U aHAJIU3UPOBATh PE3YIIbTATHI.

Braoemy:

- METONOJIOTMEH M METOAMKOW IPOBEACHUS HAYYHBIX MCCICIOBAHUN; HaBBIKAMU
CaMOCTOSITENIbHOM HAYy4HON U MCCIIE0BaTENbCKON paboThl;

- HaBBIKaMU pabOThl B KOJUIEKTHUBE, IUIAHUPOBATh U OPraHU30BbIBATh KOJIEKTUBHBIC HAYUHBIE
UCCIIEIOBaHMSI; OBJAJE€BAaThb COBPEMEHHBIMM METOJAaMHU MHCCJIENOBAaHUS U  aHajau3a
IOCTaBJIEHHBIX NIPO0JIEM;

- CIIOCOOHOCTBIO pElIaTh IOCTABJIEHHBbIE 33Jayd, HCIHOJb3YS YMEHUS U HaBBIKM B
OpraHu3alK HayYHO-HCCIEeI0BATENbCKUX U TEXHOJIOTHYECKUX paboT.

3. KpaTkoe coep:kaHue rocy1apcTBeHHON UTOrOBOii aTTeCTAIlNH:

I'ocynapcTBeHHass uTOroBas aTrTecTalus oOydaromuxcs B (GOpMe 3allUThl BBITYCKHON
kBannukannonHoi pabotel (BKP) npoBoanuTtes rocysapcTBeHHON 3K3aMEHAIIMOHHON KOMUCCHEH
(I'SK).

3amuTa BBITYCKHOM KBalM(PUKAIMOHHON paboOThI sBiseTcs 00s3aTeNbHOM Mpolenypoit
UTOTOBOM roCyJapCTBEHHOM aTTECTAllMU CTYIEHTOB BBICIIMX y4eOHBIX 3aBEICHUH, 3aBEepIIAOLINX
oOydeHue 1o HalpaBIeHUIO MOATOTOBKH OakanaBpuara. OHa MPOBOJUTCS MyOJUYHO HA OTKPHITOM
3aceganun  ['OK cormacHo yTBepXKAEHHOMY JeKaHaToM TpaduKy, Ha KOTOPOM MOTYT
IPUCYTCTBOBAThH BCE JKEJAIOLIUE.

Marepuaisl, IpeCTaBIIEMbIE K 3alUTE:

- BBIITYCKHAs KBaTU(PHUKaLMOHHAs paboTa (MOsSICHUTENbHAs 3al1CKa);

- 3aJaHMe Ha BeImoHeHue BKP;

- oT3bIB pykoBoaureis BKP;

- peuensus Ha BKP;

- Ipe3eHTalus (pa3gaToyHblii MaTepua), HOANUCaHHAasl pyKOBOJUTENIEM;

- TOKJIaJ.

B 3agaun 'OK BXOIAT BBISABJICHHE TOATOTOBIEHHOCTH CTYIEHTAa K MPOQeCCHOHATBHOU
NeSITeIbHOCTH U IPUHATHE PELICHUsI O BO3MOXKHOCTH MTPUCBOCHUS €My KBaJTHM(PHUKAIMU «OaKaiaBpy.

Pemenne o mpuCyXIE€HUU BBITYCKHUKY KBadu(puUKauu «OakanaBp» MpUHUMAETCs Ha
3aceqanun I'OK mpocThiM OOJIBIIMHCTBOM IMPH OTKPHITOM T'OJIOCOBAHMM YJICHOB KOMHCCHUU Ha
OCHOBaHUU PE3yJbTAaTOB UTOTOBBIX MCIBITAaHUH. Pe3yabTaThl ONpeaenstoTcs OUEHKAMU «OTIUYHOY,
«XOpOILO0Y», «YAOBIETBOPUTEIBHOY, «HEYIAOBIETBOPUTEIBHOY.

OOyuvaromuiics HMMeeT MpaBO TMOAATh B AaNeUISIMOHHYI0O KOMMCCHUIO amejuIsIHIo o
HapyILIEHNUH, II0 €r0 MHEHUIO, YCTAHOBJIEHHOW MPOLIEYPhI 3aIUTHI
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4. O0beM rocy1apcTBeHHOI UTOrOBOI aTTEeCTALIMH.

locynmapcTBeHHass WTOrOBasl aTTecTallUs NPOXOAWT B 8 ceMmecTpe Ha Oasze 3HAHUM,
MOJIYYEHHBIX CTyJAEHTaMH Tpu wu3ydeHun aucuuiuimd HampaBieHus 18.03.01 Xwumwueckas

TCXHOJIOTHA HpO(bHJIB «TexHoI0rusI TOHKOTO OpraHn4e€CKOro CUHTE3a».

KonTtpons 3HaHMi 00y4aromumxcs, NOJyYeHHBIX MIPU OCBOCHUH OCHOBHOM 00pa3oBaTeNbHON
IpOrpaMMbl, OCYLIECTBIsETCd B (hOpMe 3alUThl BBINYCKHONW KBaJIM(UKAUOHHOW paboThl U

MpUCBOEHUS KBaM(UKauu «OaKanaBpy.

Bunel yue6HOM paboTh B 3auernnix | B akanem. B actponom.
eIMHUIIAX gacax gacax
O0masi TpPya0eMKOCTh MNPAKTHKH [0 60 216 162
Y4eOHOMY IIaHy '
CamocrositesbHas padora (CP) 6,0 216 162
Boimonnenue, Hamucanue u  odopMIICHHE 6.0 216 162
BKP
Bun kourpous: 3amura BKP - - -
®akyabTaTtusbl (PT/)

AHHOTanus padoyeil NpOorpaMMbl AMCUMUILINHBI
«paxaancKas 3alIUTa B Ype3BbIYaiiHbIX cuTyanusax» (®T/1.B.01)

1. Heﬂb AUCHUIIJIMHDBI - MOATOTOBUTL CTYACHTA K OCMBICIICHHBIM ITPAKTUYCCKHUM JEUCTBUSIM

mo oOecreyeHnt0 CBOe OE30MacCHOCTH U 3allUThl B YCIOBHSX BO3HUKHOBEHHS
Ype3BbIUAiHON CUTYallUu MPUPOJIHOT0, TEXHOTEHHOTO U BOGHHOT'O XapakTepa.

B pe3yabTare n3yyeHusi JMCHMIIMHBI CTYIEHT J0JIKEH:

Obnaoams cnenyromumu obwexkyromypuvivu (OK), obwenpogeccuonanvnvimu (OIIK) u
npogheccuonanvrvimu (I1K) kommeTeHImsIMu:

— CIIOCOOHOCTBIO HCHOJb30BaTh MPUEMBl OKa3aHUS MEPBOM MOMOINM, METOJbI 3aLIUTHI B
yCIIOBUSIX Ype3Bbluaitabix cutyarmii (OK-9);

— BIIaJICHUEM OCHOBHBIMU METO/IaMH 3aIlUThI IPOU3BOICTBEHHOI'O MIEPCOHANIA M HACEJICHUS
OT BO3MOJKHBIX TIOCIIC/ICTBHI aBapHii, karacTpod, cruxuitibix oencruii (OITK-6);

— CIOCOOHOCTBIO TNPHUHMMATh KOHKPETHbIE TEXHHUYECKHE pELIeHHUs TMpH pa3paboTke
TEXHOJIOTHYECKHX MPOLECCOB, BHIOMPATh TEXHUYECKUE CPEJICTBA U TEXHOJIOTHH C YUETOM
IKOJIOTHYECKUX mocieacTBuil ux npumeHenus (I1K-4).

3nams:

— XapaKTEepPUCTUKU MPUPOIHBIX O€JICTBUH, TEXHOTEHHBIX aBapuil W KaracTpod Ha
paavallMOHHO, XUMUYECKH U OMOJIOTUYECKH OMACHBIX O0BEKTaX, Mopakaroume GakTopbl
JPYTUX OMAaCHOCTEH;

— OCHOBBI BO3JICHCTBHS OMACHBIX (PAKTOPOB UpPE3BBHIYAHHBIX CHTyallMid Ha YeJIOBEKa H
IPUPOHYIO CPENY, JOMyCTUMBIE MpeAeIbHbIE KPUTEPUU HETAaTUBHOTO BO3ICHCTBUS;

— Mepbl 0e30macHOro TMOBEJACHHS NpuU MpeOblBaHMM B paiioHaxX (30HaX) MOXKapoB,
PaTMO0aKTUBHOT0, XUMUYECKOT0 U OMOJIIOTHYECKOTO 3arpsi3HEHHUS;

— crnocoObl M CpeicTBa 3allUThl YEJIOBEKa OT BO3ACMCTBUS MOpaXarollux (akTopos
Ype3BbIYANHBIX CUTYAIMH PUPOJHOTO, TEXHOT€HHOI'O M BOGHHOTO XapaKTepa.

Ymems:

UCTOJIb30BaTh CpPEACTBA 3alllUTHl OPIraHOB JbIXaHUS M KOXH, MEIUIMHCKUE IS
CaMO3aIIHUThl ¥ OKAa3aHUS TIOMOIIH IPYTUM JIFOJISIM;

NPUMEHSATH NEPBUYHBIE CPEJCTBA MOXKAPOTYIICHUS Ul JOKAJIU3AlMU U TYUICHHUS I0Kapa,
BO3HUKILIETO B ayTUTOPUH (J1abopaTopun);
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- OKa3plBaTh cede W APYIHMM TOCTPAJaBIINM MEAWIIMHCKYIO TIOMOINb C HCIOJIb30BAHUEM

TaOeNbHBIX U MOAPYYHBIX METUIIMTHCKUX CPE/ICTB.

Braoemy:

- mnpuéMaMM MPOBEIEHUS YaCTHYHOM CaHUTapHON 0O0paOOTKH MpPH BBIXOJAE U3 paiioHa (30HBI)
paZo0aKTUBHOI0, XUMUYECKOI'0 U OMOJIOIMYECKOr0 3arpsA3HEHMSI (3apakeHUs);
- crnocobamMy U TeXHOJIOTHSIMH 3aIIUThI B UpE3BbIUAHHBIX CUTYaIUIX.

3. Kparkoe comepxxanue Q1M CUMILIAHBI.

1. OmnacHoctu mpupoaHoro xapakrepa. CTuxuiiHble O€ACTBHS, SBICHUS TNPUPOIBI
pa3pyIIUTEIbHON CHIIBI — 3€MJICTPSCEHUS], HABOJIHEHHUSI, CEJICBBIC€ IMOTOKH, OIOJI3HH, CHEXHBIC
3aHOCHI, U3BEP)KEHUE BYJIKAHOB, 00BAJIbI, 3aCyXH, yparaubl, OypH, Moxapsl.

2. OMacHOCTH TEXHOTCHHOTO XapakTepa. ABapuu U KaTacTpodbl HA PAIUAMOHHO OACHOM
00BbeKTe, XMMHYECKH OMacCHOM OO0beKTe, OWOJIOTMYECKHM ONacHOM OOBEKTe; Ha TpPaHCIOpTE
(>KeNe3HOIOPO’KHOM, aBTOMOOWIILHOM, PEYHOM, AaBUAIIMOHHOM), Ha THAPOCOOPYKEHHUSX; Ha
KOMMYHAJIbHBIX CUCTEMaXx >KU3Heo0ecTieueHusl.

3. OmacHOCTM BOEHHOTO Xapakrepa. I[IpumMeHeHHME OpyKHsI MacCOBOTO TOPAXKECHUS
(sIIepHOro, XMMHYECKOro, OMOJIOrHYEeCKOro), OOBIYHBIX CPEJICTB C 3a)KUTAaTeIbHBIM HAIlOJIHEHUEM,
HOBBIX BHJIOB OPY>KHS. 30HBI 3apaKCHUS OT CPEJCTB MOPAKECHHS U UX BO3JICHCTBUE HA HACEJICHUE U
OKPY’KaIOIYIO IPUPOJIHYIO CPENy.

4. TloxapHas 0€30MacCHOCTh — COCTOSIHHC 3allWINEHHOCTH HACEJICHUS, HWMYIIECTBA,
oOmiecTBa U rocyaapctsa ot noxkapos. [loxkapHas omacHOCTh (IPUYUHBI BOSHUKHOBEHUS MOXKAPOB
B 3JaHUSX, JIECHBbIE TOXKaphl). Jlokanuzamuss U TylmieHue mnoxkapoB. [lpocreifiine TexHUYECKHE
cpenctsa noxapoTyeHus (oraerymurtenu OI1 -8, OVY-2) u npaBuia 1moyib30BaHUs UMHU.

5. Komruiekc MepornpusiTuil rpakJaHCKOM 3alllUThl HACEICHHUS.

Onosemienue u uHOpMHUpoBaHHE HaceneHus o0 omacHoctu. [IpuHsTHE HacelneHueM
curHayioB onosemenus («Baumanue BceM!», «Bo3nyiHas TpeBoray, «PaananuonHas omacHOCTbY,
«Xumuueckas TpeBora», «OTOOW OMacHOCTU») M TOPSAAOK ACUCTBUS MO HHUM. OBaKyallus
HaceJaeHus: M3 30HBI omacHOCTH. CrocoObl 3Bakyallud OKCTpPEHHash HBaKyallds CTYJIEHTOB U3
ayIUTOPUU IIPU BO3SHUKHOBEHUH I10XKapa.

CpencrtBa uHAMBUAYaIbHOU 3amuThl opranoB asixanus (['TI-7, T'TI-7B, T'TI-9, P-2, V-2K,
PITA-1, PIII'-67M, PY-60M, «®enuxcy, I'’I3K, A, AIT-3, MI3VY-K, UIl-4M, UII-5, UII-6,
KUII-8), xoxwu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeauImHCKIE CPECTBA 3aIUTHI.

CpenctBa KOJUIEKTUBHOM 3aIUThl HaceneHUs. HazHadeHue, 3allMTHBIE CBOWCTBA YOEKHIII.
[TportuBopaguanuonnsie ykpoeitus (IIPY, moazemuble mnemexoaHble NEpeXojibl, 3ariayOieHHbIE
CTaHIIMHM METPOIOIUTEHA), MPOCTEUIITNE YKPHITUS (TPAHILIEH, OKOIIBI, epeKphIThIe mienu). [IpaBuna
3aHATHUS YOEKHUIIIA.

6. OxazaHue TMepBOM MEAWIIMHCKOW TOMOIIM TPU OXOraX, PaHEHHsX, 3apakKeHUsIX.
[IpoBeneHNE YaCTUIHOM CaHUTAPHON 0OPaOOTKU KOKHBIX MOKPOBOB YEJIOBEKA MPHU BBIXOJE U3 30H
PaZo0aKTUBHOTO, XUMUYECKOTO U OMOJIOTHYECKOro 3apaskeHus (3arps3HeHUs ), U3 30H MOKapOB.

7. JluxkBupamus TMOCIEACTBUM 4YpE3BBIYAWHONW CUTyaluuH. PaguanMoOHHAass M XHUMHUYECKas
pa3Beqka odara TOpakeHHs (3apaxkeHus). ABapuiiHO-cracaTenbHble pPa0oThl. CrenuanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (J€3aKTHBaIWsA, Jerazamus, JIe3UH(EKIINs,
JI€3UHCEKLIUS.

8. DOKcTpeHHas »JBakyalds U3 ayauTopuu (JlabopaTopuu) B YCIOBHIX TIOXKapa,
paaualMoOHHOTO, XUMHUYECKOT0, OHMOJIOTMYECKOTO 3arps3HEeHUs TEPPUTOPUU C HCIOJIb30BaHUEM
npocreimmx cpeacts 3amuThl («denukey, I'JI3K, nporusorasa I'T1-7 ¢ AT1T-3).

4. O0beM y4eOHOI JUCUMIIIIUHBI:

4.1. Ounas dopma:

. B 3auetHbix | B akangem. B actpoH.
Bunast yueOHol paboTh
€IUHULIAX Yacax Yacax
O0masi TPya0eMKOCTh JAUCHHUILIMHBI 110
s TPyA AR 1,0 36 27
yuyeOHOMY IJIaHY
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KonrakThas padora (KP): 0,44 16 12
[Ipaktuueckue 3austus (I113) 0,44 16 12
CamocrositeabHas padora (CP): 0,56 20 15
CaMocTosiTeIbHOE ~ HM3y4YCHHE  Pa3JIelioB 0,56 20 15
TV CITATITUHBI
Bua xoHTpoJIA: 3aueT/3K3aMeH - 3auer 3auer
4.2 3ao4unas hopma:
. B 3auernbix | B akagem. B acTpos.
Bunast yueOHoI paboThI

eIMHUIIAX gacax gacax
O0masi TPyA0eMKOCTb JAUCHUILIMHBI 10 1.0 36 97
yueOHOMY IIaAHY
KonraktHas padora (KP): 0,11 4 3
[Ipaktuueckue 3austus (I13) 0,11 4 3
CamocrositesnbHas padora (CP): 0,78 28 21
CamMocTosTenpHOoe U3YyYCHHE pa3nernon 0,78 8 21
T CITATITUHBI

3aver 3auer

Bua xoHTpoJA: 3aueT/3K3aMeH 0,11 @) 3)

AHHOTanus padoyeii NporpaMMbl THCIHUNITHHBI

«IIlepeBoa HAYyYHO-TeXHHYECKOiT suTepaTypb» (PTI.B.02)

Heap AMCHUIUIMHBI - TpHOOpeTeHHEe OoO0yyarouMMmucs oO0Iiel, KOMMYHUKAaTHBHOW U
NpOoPECCHOHAIBHON KOMIIETEHIIMHA, YPOBEHb KOTOPHIX Ha OTIEIBHBIX O3Talax S3bIKOBOM
MOJATOTOBKU MO3BOJISET BBITIOJIHSATD pa3InyHbIe BU/IBI npoheccCuoHaIbHO
OPUEHTUPOBAHHOTO MEPEBOJIa B IPOU3BOJICTBEHHON U HAYYHOH JCSITEITLHOCTH.

B pe3ysibTare nzyueHus IMCUMIJIMHBI CTYEHT 10JI3KEH:

Obnadams cnenytomumu  obwexyromypuoivu  (OK) u  npogeccuonanvnvimu  (I1K)
KOMITETEHIIHSIMH:

— CHOCOOHOCTBIO K KOMMYHMKAIMM B YCTHOM M IHCbMEHHOM QopmMax Ha pPYCCKOM H

WHOCTPAaHHOM sI3bIKaX JUIS pEIIeHUS 337a4 MEXJIMYHOCTHOTO M MEXKYJIbTYPHOTO
B3aumoeiictus (OK-5);

TOTOBHOCTBIO ~ M3ydaTh  HAyYHO-TEXHUYECKYIO  WH(POPMAIHUIO,
3apyOeKHBIN ONBIT 10 TemaTtrke uccienopanus (I1K-20).

3namu:

OCHOBHBIE CITOCOOBI TOCTHKEHHUSI IKBUBAICHTHOCTH B TIEPEBO/IE;
OCHOBHBIE NTPHEMBI N1EPEBOAA;

SI3BIKOBYIO HOPMY M OCHOBHBIE ()YHKIIMH SI3bIKA KaK CHCTEMBI;
JOCTAaTOYHOE  JJIs  BBINOJHEHUS  IEpPeBOAa  KOJUYECTBO  JIEKCHYECKHUX  €IMHUII,
(bpazeosoTn3MOB, B TOM YHCJIE CONMATBHBIX TEPMUHOB U IMHTBOCTPAHOBETYECKUX PEaTHIA.
Ymems:

NPUMEHSITh OCHOBHBIE TIPHEMEBI TTIEPEBO/IA;

OCYIIECTBIISAITh ~ NUCbMEHHBIH  MEpeBoJ ¢ COONIOJIGHUEM  HOPM  JIEKCHUYECKOU
SKBHUBAJICHTHOCTH, COOJIOJICHUEM TI'paMMaTHYECKUX, CHHTAKCUYECKUX W CTHIMCTUYECKHX
HOPM;

0(pOPMIIATH TEKCT MIEPEBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

OTE€YECTBEHHBI U
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- OCYLIECTBISITH TMEPEBOJ C COOJIOACHHWEM HOPM JIGKCHYECKOH HSKBHUBAJICHTHOCTH,
cOONIOCHUEM TIpaMMaTHYECKMX, CHUHTAKCMYECKMX M CTUIMCTUYECKUX HOPM TEKCTa
NepeBo/Ia ¥ TEMIOPATBHBIX XapaKTEPUCTHK UCXOAHOTO TEKCTA.

Braoemy:

- METOAMKOH MPEeANepeBOAUECKOr0 aHAIN3a TEKCTa, CIOCOOCTBYIONIEH TOYHOMY BOCIIPHSTHIO
HCXOJIHOTO BBICKA3bIBAHUS;

- METOAMKOH TOATOTOBKM K BBIOJHEHUIO MEPEBOJA, BKIIOYAs IMOWCK HH(opManuu B
CIIPaBOYHOM, CHIEIIMANILHOM TUTEpaType U KOMIbIOTEPHBIX CETSIX;

- OCHOBAaMH CHCTEMbI COKpAIIEHHOW NePEeBOTYECKOM 3aHCH TIPU BHIIIOJHEHUN TIEPEBO/IA;

- OCHOBHOHM MHOS3BIYHOW TEPMUHOJIOTHEN CHEIUAIBbHOCTH;

- ocHOBaMH peepHpOBaHUs U AHHOTUPOBAHUS JIUTEPATYPHI MO CHEIMATHHOCTH.

3. KpaTkoe coaeps;kaHue JUCHHUILINHBI:

Beenenne. Ilpeamer u ponb mepeBoja B COBPEMEHHOM oOmiecTBe. PasnmuuHbie BHIBI
nepeBojia. 3a1auyu ¥ MECTO Kypca B MOATOTOBKE OakallaBpa TEXHUKU U TEXHOJIOTUH.

Moayas 1.

1.1. CpaBHeHue mnopsjika CJIOB B aHIVIMMCKOM U pyccKoM ImpennoxkeHusix. I[lepeBon
IIPOCTOTO IMOBECTBOBATEILHOTO MPEUIOKEHHUS HACTOSAIIETO, OYAYILEro U MPOIIEIIEro BpEeMEHH.

Oco0eHHOCTH TIEpeBOia BOMPOCUTENBHBIX U OTPUIIATEIbHBIX MPEATOKEHUN B Pa3IUYHbBIX
BpEMEHaXx.

1.2 TlepeBox mpemnoxenuii Bo Bpemenax Indefinite, Continuous. Yrenue u mepeBox o
teme "Xumus'".

Monayas 2.

2.1. ITepeBo npeaoxkeHuit Bo Bpemenax rpymin Perfect, Perfect

Continuous (yTBepauTesbHbIC, BOMPOCUTEIbHBIC U OTPHIIATEIbHBIC (hOpMbI). OCOOCHHOCTH
YIOTpPEeOICHHS BCIOMOTaTENbHBIX TJIarojoB.

2.2 TlepeBoa cTpanaTenbHOrO 3ajgora. TpyaHbIe CiIydyan epeBo/ia CTpagaTebHOTO 3a10ra.

UreHnue u nepeBoj TekcToB 1o TeMe "Hayka v HayuyHble MeTOIbl". AKTUBU3AIMS JIEKCUKU
MPOYUTAHHBIX TEKCTOB.

2.3. [lepeBo MPUAATOUHBIX MPEATIOKECHUN.

[TpunaTtounblie moiexanye.

[IpunaTouHble cKkazyeMsle.

[TpunaTtounblie onpenenuTeNbHbIE.

[Tpunatounbie 00CTOATENLCTBEHHBIE, TPUIATOYHBIE JOMOTHUTEIbHEIE.

2.4. Tursl yCIOBHBIX MPEUIOKEHUH, TpaBUia 1 0COOEHHOCTH HUX MEPEBOAA.

[IpakTnka mnepeBoja Ha mpuMmepax TeKcToB o Xumuu, J.HU. Menoeneese, mnayke u
MexXHOL02UM.

2.5. TlepeBox mTpemAIOKEHWA C YYETOM TIpaBWJIa COTJIacOBaHHMS BpeMeH. llpsmas u
KOCBEHHas peyb.

2.6. PazniuHble BapuaHTHI IEPEBOA CYIMIECTBUTEIBHOTO B MPEIIOKECHUH.

2.7. MopnanbHBbI€ TIIarojbl U 0COOCHHOCTH UX TEePEBO/IA.

Pa3Butue HaBbikOB mepeBojia o Teme "Hayka 3aBTpariHero aas".

2.8. CnenuanpsHas TepMuHoniorus mno reme "Jlabopartopus".

2.9. Coxkpamenns. OcOOCHHOCTH WX TepeBojia. Pa3BUTHE HABBIKOB IMEPEBOJa HA MPUMEPE
TekcToB 1o Teme "JlabopaTopus, n3MepeHus: B XumMun'.

Monayas 3.

3.1. Hennunele popMmel riarona.

Nndunnutus (HeompenenenHas ¢opma riarona). Ponb MHQUHUTHBA B NPEUIOKEHUH U
BapUaHTHI IIepeBo/ia Ha PYCCKUM A3bIK. [IpudacTust u repyHaui.

3.2. UlHpuHUTHBHBIE OOOPOTHI.

O6opor nmomnoiHeHue ¢ WHGUHUTHBOM. BapuaHThl mepeBoJa Ha PYCCKHH  S3BIK.
Tepmunosiorus no teMe "CoBpeMEHHBIE TEXHOJIOTHA'" .

3.3. O6opoT nojnexaiiee ¢ ”HGUHUTUBOM. PaziuHble BapuaHTHI IEPEBO/IA.
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Tepmunosiorus o reMe "XuMuueckas TEXHOIOTHs "
3.4. TlepeBo1 MPUYIACTHBIX 0OOPOTOB.
AbcomoTHbI TpudyacTHEI OOOpPOT U BapUaHTHI IEPEBO/A.
Pa3BuTue HaBBIKOB nepeBoia no Teme " XuMuueckas TeXHOJIOorus'".
4.3.00beM y4eOHOi TUCHUITHHBI:

4.1. Oynas dopma:

Bcero 3 cemecTp 4 cemecTp
Bunbl yueOHOM paboThI B3au. | Bakang. | B 3au. B akan. B 3au. B akan.
ell. yacax el yacax e/l yacax
Oo0mast Tpy10eMKOCTh
AMCUMILIMHBI 10 Y4eOHOMY 4.0 144 2,0 712 2,0 72
TJIAHy
AyIUTOpHBIE 3aHATHUS: 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3austus (I113) 1,78 64 0,89 32 0,89 32
Jlabopatopusie 3ausTus (J1ad) - - - - - -
CaM(.)CTOHTeJIbHaﬂ pabora 222 80 111 40 111 40
(CP):
CamocTosiTeTbHOE U3YUCHHE 222 80 111 40 111 40
pa3ziesoB TUCIUILUTHHBI
Buja koHTpos: 3a4eT / IK3aMeH 3auer ¢ 3aver ¢
i ) ) OLICHKOH i OLICHKOM
Bcero 3 cemecTp 4 cemecTp
Bunbt yueOHOM paboOThI B3au. | Bacrp. | B3au. Bactp. | B3au. | Bacrp.
el. gacax el gacax e/l gacax
O0mas Tpya0eMKOCTh
AUCHUTILIAHBI 0 y4e0HOMY 4.0 108 2,0 54 2,0 54
ILUIAHY
AyaMTOpHBbIE 3aHATHS: 1,78 48 0,89 24 0,89 24
Jlexuuu (Jlek) - - - - - -
[Tpaktuueckue 3austus (I13) 1,78 58 0,89 24 0,89 24
JIabopatopHsbie 3ausTus (J1ad) - - - - - -
CaM(.)CTOHTeJIbHaﬂ padora 1,66 60 0,83 30 0,83 30
(CP):
CamocTrosiTeTbHOE U3YUECHHE 222 80 111 40 111 40
pa3ienoB AUCIUTUTMHBI
Buja koHTpoIs: 3a4eT / IK3aMeH 3ader ¢ 3ader ¢
i i i OLIEHKOM i OLIEHKOM
4.2. 3aouHas popma:
Bcero 3 cemecTp 4 cemecTp
Bunbt yue6HO paboThI B3au. | Bakan. | B3au. B akan. B 3au. B akan.
el gacax el gacax e/l gacax
O01mas Tpy10eMKOCTh
JUCIHUTLIAHBI 0 y9eOHOMY 4.0 144 2,0 712 2,0 72
ILUIAHY
AyaMTOpHbIE 3aAHATHS: 0,44 16 0,22 8 0,22 8
Jlexuuu (Jlek) - - - - - -
[Ipaktuueckue 3ausatus (I13) 0,44 16 0,22 8 0,22 8
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Jlaboparopusbie 3ausTus (J1ab) - - - - - -

CaM(.)CTOSITeJILHaH padora 3,34 120 1,67 60 167 60

(CP):

CamocTosTeIbHOEC H3YUCHHE 222 80 111 40 111 40

pa3/ieJIOB IUCIUIUIMHBI

Bua xoHTpoJA: 3aueT / IK3aMeH 3ader ¢ 3ader ¢
0,22 8 0,11 OLIEHKOM 0,11 OLIEHKOM

4) 4)

AHHOTaNus padoyeil NporpaMMbl TMCUUILIAHBI
«BBenenue B MmaTemaTuky» (®T/.B.03)

1. Heap aucuuMmiaunbl — GpopmupoBanue y OakanaBpa 0a30BBIX MaTeMAaTHYECKUX 3HAHUH,
HEOOXOIMMBIX ISl JAIbHEUIIEro U3y4eHHs pa3esioB BbICIICH MaTeMaTUKH, a TaKxKe, JJs
M3y4YeHHs psiaa oOIIeHAYYHBIX TUCIUIUIMH U TUCIUILIMH NPOPECCHOHATBHOTO IUKIIA.

2. B pe3yabTaTe U3ydyeHHs JUCHUIIMHBI 00yYalOIIMiicss Mo mporpamMMe GakajaBpuara
JAOJIKEH

Obnaoams crnenyromumu npogeccuonanvuvimu (I1K) komnereHuusaMu:

— CIIOCOOHOCTBIO TIAHMPOBATH M TPOBOJUTH (PU3MUECKHE M XUMHUYECKHE AKCIIEPUMEHTHI,
MPOBOAUTH 00Pa0OTKY UX PE3yIbTAaTOB M OLIEHWBATH IMOTPEIIHOCTH, BBIIBUTATh TUIIOTE3bI U
YCTaHABJIMBATh I'PAHULIbl UX IPUMEHEHUS, IPUMEHATh METO/Ibl MAaTEMaTUUYECKOI0 aHAIN3a U
MOJICTTMPOBAHHSI, TEOPETUIESCKOTO U IKCIIepUMeEHTaIbHOTO uccienoBanus (ITK-16).
3nams:

— OCHOBHBIE METOJIbI HCCJIEIOBAaHUS 3JIEMEHTAPHBIX (YHKIHMM, UX CBONCTBA U TpaduKH,
TOKJIECTBEHHbIE IPEOOpa30BaHUsl ANreOpandecKux U TPUTOHOMETPUUYECKUX BBIPAKEHUH,
CIOCOOBl pelIeHUs] ypaBHEHUH U HEPABEHCTB, SJEMEHTHl TEOPHUH YHWCEN, BKIIOYas
KOMIUIEKCHBIE YHUCJIa, U TEOPUHU MHOXECTB, OCHOBbI aHAIMTUYECKONW I€OMETPUH, BEKTOPHOI
U JINHEHHOM anreOpsl.

Ymems:

— npuoOpeTaTh HOBbIE MAaTEMAaTUUYECKHUE 3HAHMS, UCIONb3Yysl COBPEMEHHbIE 00pa3oBaTeIbHbIE
U MH()OPMAILMOHHBIE TEXHOJIOTHH, COCTaBIATh MAaTEeMaTHUYECKUE MOJEIN THUIIOBBIX 3a/a4 U
HaXOJUTh CHOCOObI MX pEHIeHWH; YMETh MEpPeBOJUTh Ha MaTeMaTHYeCKUH S3BIK
npocTeie npoOaeMbl, MOCTAaBICHHbIE B TEPMHUHAX JAPYIMX MpeAMETHBIX objacTei, u
MCIIOJIb30BaTh IPEBOCXOCTBA 3TOM nepedopMyIUPOBKY ISl X PELLIECHUS.

Braoemy:

— MaTeMaTU4yeCKON JIOTMKOW, pa3BUTHIMU YYE€OHBIMH HaBbIKAMH M TOTOBHOCTBIO K
NOPOJOJDKEHUI0O  00pa3oBaHUs, YMEHHEM  YUTaTh M AHAIM3UPOBATh  Y4EOHYIO
MaTeMaTUYeCKyl JIMTepaTypy, IMEpPBUYHBIMH HaBbIKAMM M  METOJAAMM  pEIICHUS
MaTeMaTHUYeCKUX 3a/1a4 JUCIMILIMH MPO(EeCCHOHATBHOIO UKIA U JUCHUIUIMH TPOGUIbHON
HaIpPaBJIEHHOCTH.

3. KpaTkoe coep:xaHue AU CHUIIUHBI
Beenenue.

[Tpenmer m Mertonasl MareMaTHkd. ONUCaHHE OCHOBHBIX pa3felioB Kypca. TpebGoBaHus mpu
U3YYEHUHU Kypca.

Mooyns 1.

JJleMeHTBhI TEOPUM 4YKce]] U TeOpUuM MHO:KecTB. /lelcTBUS HAaJA MHOrowieHamu. OCHOBHbBIE
THIIBI YPABHEHHH W HEPABeHCTB, MeTOAbI MX pemeHusi. Ywucna (uenble, OTPULATENIBHBIE,
BEIIECTBEHHbIE). AOCOIIOTHAs BeIMYMHA JEWCTBUTENbHOrO uMcia. KommekcHble 4yucna.
Onepauuy Hax HHUMH. MHoxxecTBa M ONEpaluy HaJ HUMHU. OJIEMEHTbl MHOXECTBA,
noaMHokecTBa. Yucnossle MHOXKecTBa.  Dopmynsl Myaspa u Ditnepa. M3prneyenune kopHs N-oif
CTENEHM M3 KOMIUIEKCHOTO YHucia. PellleHne ypaBHEHHMH KBAJpPaTHBIX M BBICIIMX IOPSAIKOB.
PanmonanpHast apo6b. OcHoBHas Teopema anreOpbl. TpuUroHOMETpUYECKHME YypaBHEHUS U
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HepaBeHcTBa. Jlorapudmuueckue ypaBHeHHs M HepaBeHcTBA. [lokaszarenbHble  YpaBHEHHS U
HepaBeHCTBa. Perienne ypaBHeHUH U HEPABEHCTB CMEIIAHHOTO THUIIA.
Mooyns 2.
@®yuknun U ux cpoicrBa. Ilpocreiimue 3jgeMenTtapHble PpyHkuuu. Hexoropble Bompocshl
IVIAHUMETPHUH U CTepeOMeTPHU. AHAJTUTHYECKAS] TeOMeTPHS.
[Tonstusa pynkmuu. MccnenoBanue pynknuu. CrnocoOsl 3aganus GyHKuud. O0paTHbie (QyHKIHH.
CBolicTBa 3JIeMEHTapHBIX (QYHKIMH. (JUMHEHHBIC, KBaJApaTUYHBIC, CTCIICHHBIC, MOKa3aTelbHBIC,
norapudmuyueckue, TPUrOHOMETPUUECKHe U Ipyrue) Meroa KoopAuHaT Ha miaockocTu. [lexkaproBa
NPSIMOYTOJIbHAST CUCTEMa KOOPJUHAT, MOJISIpHAsE CHCTeMa KOoopJauHaT. PaccTosiHue Mexay IByMs
Toukamu. JlemeHue oTpes3ka MmomojiaM. YTOJ MEXAY JIBYMS MHPSAMBIMU Ha IUIOCKOCTH. Y CIIOBUS
NapaJyIeAbHOCTH M TEPHEHAUKYISIPHOCTH TPSAMBIX. YPAaBHEHUSI NPSIMOW JIMHUM HAa TUIOCKOCTH:
oO1uiee, ¢ yriaoBbIM KOOPGUIUEHTOM, IPOXOAsIIel Yepe3 JaHHYIO0 TOUKY B 3a/1aHHOM HaIllpaBJiICHUH,
MPOXOJAILEH Yepe3 JBE JaHHbIE TOYKU. PaccTostHue or Toukd A0 npsiMou. KpuBbie BTOpPOTO
nopsiaka. Kanonnueckue ypaBHeHUs U TpaduKy OKPYKHOCTH, 3JUIUIICA, TUIEPOOIIbI, apabobl.
Mooyns 3. BekTopHasi anaredpa.
Bektopsl. Moayns BekTopa. OpThl, Hampapisiolue KocuHycbl. Ormepanuu HaJl BEKTOPaMH.
CkansipHO€E NPOU3BECHHUE IBYX BEKTOPOB. BekTopHOe nmpousseieHue AByX BeKTopoB. CMelIaHHOoe
MpPOU3BECHUE TpeX BEKTOpoB. DH3MUECKOE U TEOMETPUYECKOE MPHUIIOKEHHE BEKTOPHBIX
IIPOU3BEICHUN.
Mooyns 4. Jluneiinas aareopa.
Marpunpl. Onepanuu  HaJ MaTpUIlaMU. OJIEMEHTAapHbIE MPeoOpa3oBaHUsl CTPOK MAaTpPHUIIBL
[IpuBenenue MaTpulbl K cTynmeHuaToMmy Buay u Bumy laycca. Panr marpunel. Onpenenurenb
MaTpuilbl U ero cBoicTBa. OOparHas matpuia. Pemenue cucTeM JIMHEHHBIX alreOpandyecKux
ypaBHeHUU (C TmOMOIIBI0 OOpaTHOM MaTpuubl, MeTtogoMm [laycca, meromom Kpamepa).
[IpencraBnenue o TUMHEWHBIX BEKTOPHBIX MpocTpaHcTBax. COOCTBEHHBIE BEKTOPHI U COOCTBEHHBIC
3HAYEHUS] MATPUIIBI.
4.00beM yueOHOH TUCHUILTUHBI

4.1. Ounas popma:

Bt yue6Hoii paGoTsi B 3aueTHBIX B akanem. B actpom.

eIMHUIIaX Yacax Yacax
O0mass TpPyAOeMKOCTh AWCHHMILVIMHBI 10 20 79 54
yueOHOMY IIaHY
KounrakTHas padora (KP): 0,88 32 24
Jlexunn (Jlek) 0,44 16 12
[Tpaktueckue 3anstus (I13) 0,44 16 12
CamocrositesnbHas padora (CP): 1,12 40 30
CamMocTosATeIbHOE  HM3y4YEHHE  Pa3/IelioB 1,12 40 30
JICITUTUTAHBI
Buj koHTpoOJIS: 3a4eT / IK3aMeH - 3aver 3aver

4.2 3aouHas hopma:
. B 3auernbix | B akagem. B acTpos.
Bunast yueOHoM paboTh
eIMHHIIAX gacax qacax

O0masi TpPya0eMKOCTb JAUCHUIIMHBI 10 20 79 54
yuyeOHOMY IJIaHY
KonTakthas padora (KP): 0,22 8 6
Jlexmm (Jlek) 0,11 4 3
[Tpaktuueckue 3anstus (I13) 0,11 4 3
CamocrositensHas padora (CP): 1,67 60 45
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CaMOCTOSATEINBHOE H3yUYCHHE paszenoB 167 60 45
JIACLIUILIUHBI ’
3aue 3aue
Buj koHTpOJIsI: 3a4eT / IK3aMeH 0,11 (:) T (g) T
* NIOKYMEHT ITOANMMUCAH
® HEKBAHH@HHI/IPOBAHHOﬁ

@

SJIEKTPOHHOM ITOAMNCHIO

Brnanenen: ®unaros Cepreit Hukonaepuu
H.o. npopeKTopaﬂl}KGa POPEKTOpa 1o yIeOHO#
paGote

HetictBurencH: ¢ 27.03.2022 no 27.03.2023
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