4.4. AHHOTAM PadoYMX NPOrpaMM IUCUMILIUH

4.4.1. IncuMmyIdHbI 00s13aTeJIbHOM YacTH (0a30Basi 4acTh)

AHHOTaNUA padoyeil NporpaMMbl M CHUIITHHBI
«AHocTpanublii s1361k» (b1.5.01)

1. eap OUCUMILUIMHBI — TpUOOpeTeHHne OOyYaroNIUMHUCSA OOIIeH, KOMMYHHKATUBHOU M
npo¢eCCHOHATBPHON KOMIIETECHIIUN, YPOBEHb KOTOPBIX HA OTACIBHBIX dTarax s3bIKOBOM
MOATOTOBKU IO3BOJISIET KCHOJb30BaTh HHOCTPAHHBIM A3BIK IPAKTUYECKH KakK B
npodecCHOHATBHOMN (IIPOU3BOJCTBEHHOW U HAy4YHOMW) JESTEIBHOCTH, TaK M JUIS IIeTIeH
camMmo00pazoBaHusl.

2. B pe3yabTaTe HM3y4YeHUsl MCHUILUIMHBI oOydawummiics N0 mnporpamme
0akajlaBpuaTa J10JIKeH:

Obaaoams crnienyromumu oouexyromyproimu (OK) KoMIeTeHIHSIMH:

- CIOCOOHOCTH K KOMMYHHKAIIMHU B YCTHOW U MHUCbMEHHOM (hopMax Ha PYCCKOM H
MHOCTPAHHOM SI3BIKaX JUIS PELICHUs 337a4 MEKIMIHOCTHOIO U MEKKYJIbTYPHOIO
B3aumoeictus (OK-5).
3nams:

— OCHOBHBIE  CHOCOOBI  COYETAaEMOCTH  JIGKCMYECKMX  €IWHUI] W  OCHOBHBIC
CJIOBOOOPA30BATEIHLHBIC MOJICIIH;

— PYCCKHE SKBUBAJIEHThl OCHOBHBIX CJIOB U BBIPAKEHUW PEYH B IIPOLIECCE MEKITUYHOCTHOTO
U MEXKYJIbTYPHOI'O B3aMOJICHCTBHUS;

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

— TIIaCCHBHYI0O U aKTHUBHYIO JIEKCHUKY, B TOM UYHCJIE OOILIEHAyYHYI0 U CIELHAIbHYIO
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 NEPENMCKY Ha M3Yy4aeMOM SI3BIKE C LIEJIBI0 MEXJIMYHOCTHOTO U MEKKYJIBTYPHOIO
B3aMMOJEICTBHS;

— BECTHM  pEYEBYI0  JEATEIbHOCTh  INPUMEHHUTEIbHO K  cdepe  ObITOBOW U
npodecCHOHATLHON KOMMYHUKALINH.

Braoemy:

— MHOCTPaHHBIM $3BIKOM Ha YPOBHE MEXJIMYHOCTHOTO M MEXKYJIbTYpHOTO OOIIEHuS,
HaBbIKAMU U YMEHUSMM pPEUYEBOU JEATEIBHOCTH NPUMEHHUTENBHO K cepe ObITOBOH U
npodeccnoHaIbHON KOMMYHUKALIMU, OCHOBAMH ITyOIMYHOMN peyn;

— OCHOBaMH pe(depupoBaHUS U aHHOTHPOBAHUS JIUTEPATyphl HA U3y4a€MOM HHOCTPAHHOM
A3BIKE.

3. Kparkoe coep:kaHue JMCHUIINHBI:
Beenenue. [Ipenmer u posiab HHOCTpaHHOTO si3bika. KpaTkue ucropuyeckue cBeeHust o0
M3Yy4aeMOM s3bIKe. 3a7auu U MECTO Kypca B MOJrOTOBKE OakajlaBpa TEXHUKU U TEXHOJIOTHH.
Moayas 1. l.I'paMmmaTrueckue TpyAHOCTH U3y4aeMOro sI3bIKa:
1.1 JInunble, DpUTSHKATENBHBIE U IPOYUE MECTOUMEHUS.

CrpskeHue riiarojaa-cBs3KH.

W3meHeHnue riarona-cBA3KM B Qopmax Hactosauiero BpeMeHu. OOpa3oBaHHE pPa3IMYHBIX
BUJOBpPEMEHHBIX (OPM C TOMOIIBI0 Iiaroia-cBsa3ku. OOpa3oBanue u ymnorpebieHue Gopm
MAaCCUBHOTO 3aJioTa. MI3MeHeHue T1aroia-cBsi3KM B pa3IMIHbBIX (DopMax MPOIIEAIIETo U Oy yero
BpeMeHH. [ 1aroi-cBsi3ka B OTpULIATENBHBIX IPEATIOKEHUAX.

1.2 Tlopsimok ciioB B NpemasiokeHUu. [IpssMoi MopsiioK CIIOB yTBEPAUTEIBHOIO MIPEIIOKEHUS B
pa3NMYHBIX BHUJIOBpPEMEHHBIX (Qopmax. I3MeHeHne mopsaKa CJIOB B  BOINPOCUTEIbHBIX



npeiokeHusxX. [lopsaok CIIOB M MOCTPOCHUE OTPUIATEIBHBIX MPEATIOKEHUNH. DMpaTndeckue
KOHCTPYKLIUH.
Mogayas 2. |l.UTenne TeMaTUYECKUX TEKCTOB:

2.1. BBenenue B cnenMalIbHOCTE
2.2 N1.1. Mennenees
2.3. PXTY um. .. MenaeneeBa
[TonsiTue 0 BUIax YTEHUs HA NMpUMepax TeKCToB o Xumuu, /[.U. Menoeneese, PXTY um, /1.
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'pammaTrueckyue TpyAHOCTH U3y4aeMoOro s3blKa:

4.1. Uupuautus. @opmel nHGuaUTHBA. [IpogomkeHHbIi 1 iepheKkTHRIH HHPUHUTHB. OYHKITUN
MHOUHUTHBA B npeiokennu. OOpa3oBanue U ynorpedieHne WHOUHUTUBHBIX 00OPOTOB THIIA
«CJHOXKHOE MOJUIeXkKAIlee» M «CI0XKHOE ONOJHEHHE». BapuaHThl nepeBoga MH(QUHUTHUBHBIX
000pOTOB Ha PYCCKUM SA3BIK.

4.2. BunoBpemenHsble (popmsbl riarosno. OOpa3oBaHue MPOCTHIX, MPOJOHKEHHBIX, EepHEKTHBIX
U IepEKTHO-TIPOIOJKEHHBIX BpeMeH. BompocuTenbHbie PeIyIosKEeHHS B Pa3INYHBIX BPEeMEHaX.
OO6pa3zoBaHue oTpULATENbHBIX (DOPM TJIaroja B pa3IMyHbIX BpEMEHAX.

Moayas 5. |l. HM3ywaromee yTeHHME Hay4yHO-TIONYJSPHBIX TEKCTOB 10 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. «Xumusl, U3MEPEHUS B XUMUUECKON TEXHOJIOTHUI
Mogayas 7. |. 'paMmMaTuueckue TpyAHOCTH U3y4aeMOTO SI3bIKa:

7.1. Ilpuuactus. Ilpuuactus Hacrosiiero W mnpomenmero BpemeHHu. IlepdextHbie ¢dopmbl
npudacTtus. Mecto npuyacTuil B peiokeHuu. Paznudnasle BapuaHThl IEPEBOIa IPUYACTUN HA
pycckuil s13bIK. [IppyacTHbIE 0O00POTHI M IPHEMBI UX NTEPEBO/A HA PYCCKUM S3BIK.

7.2. CocnaratenbHoe HakjoHeHHE. DOpMBI cOClIaraTeIbHOrO HAKJIOHEHUS B U3y4aeMOM SI3bIKE.
MoganbHble I71arojibl 1 UX HCIOJNb30BAaHUE B NPEUIOKEHUSIX B COCJIAraTeIbHOM HAKJIOHEHHH.
Tumnel ycnoBHBIX MpeuIokKeHUN. BapumaHThl nepeBoja MpEeMIOKEHUHM B COCIArarelIbHOM
HAKJIOHEHUU U YCJIOBHBIX ITPEIIOKEHUM.

Mopayas 8. |l.13yyatomiee yTeHrEe TEKCTOB IO TEMATHKE:

8.1. «Xumuueckas 1a60paTopusi».

8.2. «3Mepenus B criennaibHON JTa00paTOPUI.

Moayas 9. lll.IIpakTuka ycTHON pedyn o 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 yueOHOM paboThI B B PacnipesienieHne 9acoB 1o
3ayeTHBIX | AKaJACM. ceMecTpam

enununax | dacax | Cemectpl | Cemectp 2
AK.4achl AK.4acel
(3ET) (3ET)




O01mas Tpy10eMKOCTh TN CHUTLIHHBI 110 8,0 288 144 144
Y4eOHOMY IJIAHY 4) (4)
KonraktHas padora (KP): 2,2 80 48 32
(1.3) (0.9)
Jlexuun (Jlek) - - - -
[TpakTaeckue 3arstus (I13) 2,2 80 48 32
(1.3) (0.9)
CamocrositensHas padora (CP): 4.8 172 96 76
2.7) (2.1)
Buja koHTpos: 3a4eT / IK3aMeH 1 36 3auder ¢ JK3aMeH
OlIeHKOH 36
1)
Bus! yae6HOI paGoThl B B Pacnipenenenue 4acos 110
3ayeTHEIX | ACTPOH cemecTpam
OM.
enuHunax | vacax | Cemectpl | Cemectp 2
Actp.yacel | AcTp.dacsl
(3ET) (BET)
O0mas Tpy10eMKOCTh 1M CHUILTHHBI 110 8,0 216 108 108
Y4eOHOMY IVIaHY 4) (4)
KonraktHas pa6ora (KP): 2,2 60 36 36
(1.3) (0.9)
Jlexumu (Jlek) - - - -
[Tpaktuyeckue 3ansatus (I13) 2,2 60 36 36
(1.3) (0.9)
Camocrositesnsnas padora (CP): 4,8 129 72 57
2.7) (2.1)
Buja koHTposs: 3a4eT / IK3aMeH 1 36 3auer ¢ JK3aMeH
OIIeHKOii 36 (1)
4.2 .3aounas hopma:
Bupsl yaeOHOM paboOTEI B B Pacnipenenenue
3aueTHBIx | AKAJEM. | 4acoB IO ceMecTpam
€AMHHLIAX qacax Cemectp 1l | Cemectp2 | Cemectp 3
AK.4acel AK.4achl AK.4achl
(3BET) (BET) (3BET)
Oonras TPYA0EMKOCTh 8,0 288 12 72 144
AUCHMILIMHBI N0 Yy4eOHOMY (2) (2 4)
ILUIAHY
KonTaktHas padora (KP): 0,56 20 6 6 8
(0,17) (0,17) (0,22)
[Mpaktnyeckue 3ansatus (I13) 0,56 20 6 6 8
(0,17) (0,17) (0,22)
CamocrosiTebHasi pa6oTa 7,0 251 62 62 127
(CP): 1,7 1,7 (3,9
Buax xourpoasi: 3aver / 0,44 17 3aver 3auer JK3aMeH
IK3aMeH 4 4 9
0,2) 0,1) (0,25)




Bunp! yueOHoM paboThI B B Pacnpeneneuue
3ayeTHEIX | ACTPOHO | 4acoB IO CEMECTpam
M.
eANHUIIAX yacax Cemectp1l | Cemectp2 | Cemectp 3
Actp.yacbl | AcTtp.yachl | AcCTp.dachl
(3ET) (BET) (3ET)
Oouas TPY10€EMKOCTh 8,0 216 54 54 108
AUCHMILIMHBI MO0 Yy4eOHOMY @) 2 4)
TUIAHY
KonTaktHas padora (KP): 0,56 15 45 45 6,0
(0,17) (0,17) (0.22)
[Tpaktaeckue 3arstus (I13) 0,56 15 45 45 6,0
(0,17) (0,17) (0.22)
CamocrosiTesibHas pa6oTa 7,0 188,25 46,5 46,5 95,25
(CP): (1,6) (1,6) (3,4)
Bug kourpossi: 3auer / 0,44 12,75 3ader 3ager JK3aMeH
IK3aMeH 3 3 6,75
0,1) 0,2) (0,25)
AHHOTaNUA padovel MPOrpaMMbl TUCIUILIHHBI
«®Duznveckasn xumus» (b1.5.02)
1. Heap AMCHUIIMHBI — PACKPBITH CMBICI OCHOBHBIX 33aKOHOB, YIPABISIONUX XOJOM

XUMHYECKOT0 TMpollecca, IMOKa3aTh O0JIACTH MPHIIOKEHHUS STUX 3aKOHOB U HAYyYUTh
00yJaromerocss TpaMOTHO MPUMEHSTh MX TPU PEIICHUU KOHKPETHBIX TCOPETUYECKUX U
MPAKTUYECKHX 3a7ay.

B pe3yJsbTare n3yyeHusi TUCUMIJIMHBI 00y4YalOUIUiics M0 MporpaMMe 6akajlaBpuaTa

JOJI2KeH:

Obaaoams cnenyromumu oouenpogeccuonanvuvimu (OIK) koMneTeHIHIMHA:
CIOCOOHOCTBIO M TOTOBHOCTH HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIMH B TpodeccuonansHoi aesrenbaoctr (OIMK-1);

TOTOBHOCTBIO HCIIONIb30BAaTh 3HAHUS O COBPEMEHHOW (DM3WYECKOH KapTHHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUHU BEUIECTBA JIJISl MOHUMAaHUS
OKpYKaroriero Mupa u sisienuii npupoast (OI1K-2);

TOTOBHOCTBIO HMICTIOJIB30BaTh 3HAHHE O CTPOSHHUH BEIIECTBA, MPUPOJIa XUMUYECKON CBS3H
B Pa3IMYHBIX KJIacCaX XMMHUYECKHX COCTUHEHUH JUIs TOHMMAaHUS CBOWCTB MaTEpPHAJIOB H
MeXaHH3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpyxatorieM mupe (OITK-3).
3nams:

OCHOBHBIE 3aKOHBI (M3MUECKON XHWMHUHU, B3aUMOCBSI3b (PHU3UYECKHMX W XHUMHUECKUX
XapaKTePUCTHK MpoIiecca;

MyTH OTPENCTICHHS BAXHEHIINX XapaKTEPUCTHK XUMHUYECKOTO PAaBHOBECHUS (KOHCTAHTHI
paBHOBECHs, PAaBHOBECHOTO BBIXO/Ja TPOMYKTA, CTENEHH MPEBPAIICHUS HCXOIHBIX
BEIIECTB) U BIUSHUS Pa3IUYHBIX (PAKTOPOB HA CMEIICHHE XMMHUECKOTO PABHOBECHS;
YCIIOBHSI yCTAaHOBJICHHS (ha30BBIX PABHOBECHI B OJJHO- U MHOTOKOMITOHEHTHBIX CHCTEMaX,
BO3MOYKHOCTH pa3elICHHs CIIOKHBIX CHCTEM Ha COCTABIISIONINE KOMITOHEHTHI,
TEPMOJAMHAMHYECKOE OTHMCAHUE CBOWCTB WJCAIBHBIX M HEWACATbHBIX PACTBOPOB,
MTOJIXO0JTbI K HAXOKJICHHIO MAPITHATBHBIX MOJISIPHBIX BEJIMYUH KOMITOHEHTOB PacTBOpA.
Ymems:

MPUMEHSITh TEOPETHUECKUE 3HAHWS W OKCIEPUMEHTAIBHBIE METOJBI HCCIIETOBAHHS
(bu3nYecKoil XUMUU NpU pelIeHUH NMPOPEeCcCCUOHANBHBIX 3a/1a4;




— HNOpOBOAUTH TCPMOJUHAMUYCCKUC PACUCTBI, OCYIICCTBIIATL AHAJIM3 W HA OCHOBC 3TOI'O
7ie7aTh 00OCHOBAHHBIC BHIBOIBI;

— MPpCACKa3bIBaTb U HAXOAWUTH OITUMAJILHBIC YCJIOBUA NPOBCACHUA XUMHUYCCKOTO ITpoLecCa
C LEJIBIO TIOJTYYCHUSI MAKCUMAaIbHO BO3MOXHOTO BBIX0/[a HHTEPECYIOIIETO MPOAYKTa;

— TMPEeACTaBIATH JaHHBIC Ta00PaTOPHOTO HCCIeIOBaHUS B rpaduieckoi hopMe U Ha OCHOBE
MOJIYUYCHHBIX 3aBUCUMOCTEN OonpeacisiTb COOTBCTCTBYIOIIUC TCPMOJUHAMUYCCKUEC U
KHHETHYCCKUE XapaKTEPUCTHKH XUMHUECKOU CHCTEMbI 1 XUMHUYECKOTO TIpoIiecca;

— MPOBOJUTH AHAJIN3 U KPUTUYECKHU OLICHUBATH I10JIyYEHHBIE SKCIIEPUMEHTAIIBHBIE IaHHBIE,
00001maTh 1 JenaTh 000CHOBAHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETHUYECKHX METOAOB (PM3UYECKON XUMHUH JUISl pEIICHUS
KOHKPETHBIX MCCIIEI0BATENbCKUX 3a/1a4;

— HAaBBIKAMH OIIPEAEIICHUS COCTOSHUSA PABHOBECUS M CaMOIIPOM3BOJIBHOIO HAIIPaBJICHHUS
XMMHMYECKOT 0O IPOLECCa;

— npueMamMu 00pabOTKH MOITYYEHHBIX ONBITHBIX JAHHBIX JUIS BBISBICHHUS U yCTAHOBJICHUS
B3aMMOCBSI3€H MEX/ly TEPMOJANHAMHYECKUMH CBOMCTBAMU M (DU3MUECKUMH MTapaMeTpamMH
poruecca;

— 3HAHUSMH OCHOBHBIX 3aKOHOB (PM3MYECKON XUMUH JUIS COIEPKATEIbHON MHTEPIPETANN
TEPMOJUHAMHYECKUX PACUETOB;

3. Kparkoe conepixaHne JUCHMIIIMHBI

XuMuyeckasi TepMOIMHaMUKa. 1-bIii ¥ 2-0i 3aKOHBI TEPMOJMHAMUKHU, nocTynar I[lnanka.
B3auMocBsi3b TemnoThl, paboThl U U3MEHEHUs] BHYTPEHHEH 3HEpPruM B Ipolieccax C ydyacTHEM
ueanpHoro ra3a. TermnoéMKocTh TBEPABIX. KUIKUX M ra3000pa3HbIX BelIECTB. TepMOXUMUSL.
Bbruucnenue tennaoBbiX 3()(EKTOB XMMHYECKMX peakIMid, MpoueccoB (ha3oBBIX MEPEXO/0B,
pacTBopeHusT W JAPYruX (U3UKO-XMMHUYECKHUX TMpoueccoB. JHepruss ['mb0Oca u sHeprus
['enpmronbia Kak KpPUTEPUM HaIpaBiIeHHUs XHMHUYECKoro mponecca. Pacuér abcomroTHOMH
SHTPONHH. XUMUYECKOE paBHOBecHE. KOHCTaHTa XMMUYECKOIO paBHOBECHUS M METOJIBI €€ pacuéra
U DKCIIEPUMEHTAIBHOIO olpezciaeHus. PaBHOBECHBIM BBIXOJ MNPOAYKTAa, BIMSHUE IABJICHMS,
TEMIEpaTypbl, MPUMECH HHEPTHOTO ra3a Ha PAaBHOBECHBIM BBIXOJ. YPaBHEHHUS H30TEPMBbl U
u3o0apsl  Bant-I'opda. Cratuctuyeckas TepMoauHaMuKa. Pacu€r TepMOIMHAMHUYECKUX
GyHKIMI Ha 6a3e NPeCTaBIEHUN O CyMME 10 COCTOSIHUSIM.

da30Bble paBHOBECHs B OJJHOKOMIIOHEHTHBIX cucTemax. da3oBble mepexo/isl u ¢a3opas
JuarpaMma COCTOSHMSL I OJHOKOMIIOHEHTHBIX CHCTeM. TpoiiHas Touka. YpaBHEHUE
Knaneiipona-Knaysnyca. 3aBUCHMOCTb [JaBJIEHMS HACBIILIEHHOTO IIapa OT TEMIIEpaTypBl.
Ornpenenenne TepMoAMHAMUYECKUX (YHKIMA mporecca ¢azoBoro mepexoaa. Kpuruueckas
TEMIEPATYpA.

Tepmoaunamuueckass Teopusi pactBopoB. Kinaccudukanus pactBopoB. CrocoObl
BBIp@KEHUSI CcOCTaBa pacTBopa. [lapuuanbHble MOJSIpHbIE BeIMYUHBL. YpaBHeHHs [uOOca-
Miorema. UneanvHbie pacTBopbl. TepMonnHamMudeckue (QYHKIMM CMEIIEHUs Ul HJealbHbIX
pactBOopoB, 3akoH Payns. IlpenenbHo-paz0aBieHHble pacTBOpbI, 3akoH ['enpu. HewmpeanbHble
pacTBOpBI,  MOJOXUTENIbHbIE W  OTPULATENIbHbIE  OTKJIOHEHMs OT 3akoHa Payns.
TepMoaMHAMUYECKOE OINMCAaHME HEUJICAIbHBIX PAaCTBOPOB, AKTUBHOCTb, KOI((UIMEHT
akTUBHOCTH. KoJTMraTuBHbIE CBOMCTBA PACTBOPOB HEJIETYUHX BEIIECTB B JIETY4EM PACTBOPUTEIIE.
Kpuockonus, 30ymmockonusi. OcMoc, OCMOTHYECKOE JJaBJIECHUE.

®da3zoBble PaBHOBECHSI B MHOTOKOMIIOHEHTHBIX cuUcTeMaXx. /[uarpammsbl «1aBlieHUe-
COCTaB», «TEMIIEpPATypa-coCTaB», «COCTaB Iapa-coCTaB JHKHUAKOCTU» i HJCAIBHBIX U
HEeUJeaIbHbIX pacTBOpoB. 3akoHbl [1OOca-KonoBanosa, A3zeorpomnus. PU3NKO-XMMHUYECKHE
OCHOBBI pa3JieNieHHUs] KHUJIKUX cMeced, pekTuukanus. OU3HKO-XUMUYECKHH U TEepMUYECKHN
aHanu3. Pa3nuuHble TUIBI AMAarpaMM IJIaBKOCTH. DBTekTHKA. [IpaBuio ¢a3 u npaBuio peryara.

4. O0beM yueOHON AUCHUIIMHBI:
4.1. Ognas dopwma:



Bunst yae6HoI paboTh B saueTHiX | B akage. B actponom.
eIMHMIAX | Yacax
Jacax
OO0masi Tpy10€eMKOCTb 1M CHUILIHHBI 5.0 180 135
10 y4eOHOMY ILIAHY
KonraktHasi pa6ora: 1,78 64 48
Jlexumu (Jlek) 0,89 32 24
IIpakTuueckue 3ansatus (113) 0,89 32 24
CamocrosiTesibHas padora (CP): 2,22 80 60
Bua koHTpoOJIA: 3aUueT / IK3aMeH 10 DK3aMeH DK3aMeH
’ (36) (27)
4.2. 3aounas ¢popma:
Bunbt yueOHOM pabOThI B 3auerhbix B axaneu. B actponom.
CIMHUIIAX gacax
gacax
OO0mast Tpy10€eMKOCTb M CHUILTHHBI 5.0 180 135
10 y4e0HOMY INIAHY
AyIMTOpHBIE 3aHATHS: 0,44 16 12
Jlexuunu (Jlek) 0,22 8 6
[Tpaxtrueckue 3ansatus (I113) 0,22 8 6
CamocrositesbHas padora (CP): 4,31 155 116,25
Bua koHTpoJIA: 3aueT / IK3aMeH 025 9K3aMeH 9K3aMeH
’ ) (6,75)

AHHOTaUMA padoyeii NporpaMMbl TUCIUNTHHBI

«Koagonanas xumus» (51.5.03)

1. Heab AUCHMILUIMHBI —
MOBEPXHOCTHBIX  SIBJICHHIA,
JTUCTIEPCHBIX CHUCTEM.

2. B pesyabTare u3yuyeHHs: JMCUHUIIMHBI 00y4YaroLuiicsi Mo nmporpamMme dakajaaBpuara

JTOJIZKEH.

O3HAKOMJICHME CTYACHTOB C OCHOBaMH TCEPMOAWHAMHKNU
criocobamu MOJIYYCHHUA U BaXXHEHUIITUMU

Obnadams cnepyromuMu oowenpogheccuonanvrvimu (OIIK) komnereHIMAMU:

CBOWMCTBaMH

CIIOCOOHOCTBIO M TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIMH B ipodeccuonansHoi nesrensaoctr (OIMK-1);

TOTOBHOCTBIO MHCIIOJIb30BaTh 3HAHUS O COBPEMEHHOM (DM3NYECKOH KapTUHE MHUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOEHUHU BEILECTBA /Il MOHUMaHUS
OKpY’Karoliero Mupa u sipienuii npupoast (OITK-2);

TOTOBHOCTBIO UCIOJIb30BaTh 3HAHMSI O CTPOCHHMH BEIIECTBA, IPUPOJE XMMHUECKOMN CBA3H
B Pa3IMYHbBIX KJaccax XMMHYECKUX COEIMHEHUH Ul MOHUMaHUs CBOWCTB MaTepHalioB U
MEXaHU3Ma XUMUYECKHX MPOLIECCOB, MPOTEKAIIHUX B OKpyxkarouiem Mupe (OITK-3);
3namo:

OCHOBHBIE TIOHSATUS U COOTHOIIEHUS TEPMOJUHAMHMKU IOBEPXHOCTHBIX SBJICHUI
(TepMOIMHAMUKA IOBEPXHOCTHOTO CJIOSI; aAre3Hsl, CMaulBaHNE U PACTEKaHUE KUJKOCTEM;
JUCIEPCHOCTh M TEPMOJMHAMUYECKHE CBOWCTBAa Tejd; aAcopOlus ra3oB U MapoB,
azicopO1us U3 pacTBOPOB);

OCHOBHBIE METO/IbI MOTYYEHHSI TUCTIEPCHBIX CUCTEM;

OCHOBHBIE CBOWCTBAa JIUCHEPCHBIX CHUCTEM  (JIEKTPOIOBEPXHOCTHbHIE
KMHETUYECKME M  OINTHYECKHe CBOMCTBA; CBOMCTBa  pacTBOpPOB
MTOBEPXHOCTHO-AKTUBHBIX BEILECTB);

CBOMCTBA;
KOJJIOUIHBIX



— OCHOBHBIE ITOHATHUS U COOTHOILIEHUS TEOPUH arperaTUBHOM yCTOMUMBOCTH M KOATyJISLIUU
0 OOHBIX TUCTIEPCHBIX CUCTEM;

— OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTypoOOpa3oBaHHsS M PEOJOrMYECKHe CBOWCTBA
JUCIIEPCHBIX CUCTEM.

Ymems:

— TMPOBOJUTH PacCYETbl C HCIHOJb30BAHUEM OCHOBHBIX COOTHOIIEHUN TEPMOJNHAMUKH
IIOBEPXHOCTHBIX SIBJIEHUI U pacueThl OCHOBHBIX XapaKTEPUCTUK JAUCIIEPCHBIX CUCTEM;
Braoemy:

— METOAAMM H3MEpPEHHUS IOBEPXHOCTHOI'O HATSDKEHUS, KpaeBOro yIJIa, BEJIMYUHBI
ancopOLUMU U yIEJIbHOM IOBEPXHOCTH, BA3KOCTH, KPUTHUECKOM KOHLEHTpALUU
MHULIEIUI000pa30BaHysl, 3JIEKTPOKMHETUYECKOr0 IOTEHLIMANa; METOJaMH IMPOBEICHMUS
JUCIEPCUOHHOIO aHAJIU3a, CHHTE3a AMCIEPCHBIX CUCTEM U OLIEHKM UX arperaTuBHOMN
YCTOHYUBOCTH.

3. Kparkoe conepixanue THCHUIIMHBI
Monyas 1. [IpeameT u npu3Haku 00BEKTOB KOJUIOUTHON XUMHUH

Konnmounnas Xxumus - Hayka O IMOBEPXHOCTHBIX SIBJICHUSIX W JIUCIEPCHBIX CUCTEMAX.
OcHOBHBIE IIPU3HAKU JUCIIEPCHBIX CUCTEM - F€TEPOr€HHOCTh U JAUCIIEPCHOCTD; ITOBEPXHOCTHAS
SHEprusi; KOJUYECTBEHHBbIE XapaKTEPUCTUKH aucnepcHocTu. Kiaccuduxamus aucnepcHbIX
CUCTEM.

Monayas 2. TepMoarHaAMHKa TTOBEPXHOCTHBIX SIBJICHUIN

OOmast  XapakTepuCTHKa IOBEPXHOCTHOW sSHepruu. I[loBEpXHOCTHOE HaTSDKEHUE.
VYpasuenue ['u60ca-I'eapmronbua sl BHyTpEHHEHN yeIbHON NOBEPXHOCTHOM dHEpruu (MOJHOU
HOBEPXHOCTHOM YHEPIHUN).

Meton wu30eiTkOB ['mOOca. DyHmamMeHTambHOE aicopOIMOHHOE ypaBHeHue [nOOca.
YactHoe BbIpaXkeHME YypaBHeHHs ['ub0ca. IloBepXHOCTHO-aKTHBHBIE U IOBEPXHOCTHO-
VMHAKTUBHBIEC BEILIECTBA.

Anresus u xore3us. YpasHeHue [ronpe it pabotsl aare3un. CmaunBanue, 3akoH FOHra.
VYpaBuenue [lronpe-FOnra. Pacrexkanue xuakocteit, koapuuueHT pactekanusi mo ['apkuHCy.
Oddext Mapanronu, npaBuio AHTOHOBA.

[TpaBuiio a3 I'mb0ca u aucnepcHocTs. BinsHue KpUBU3HBI TOBEPXHOCTU HAa BHYTPEHHEE
nasienue ten (ypaBHenue Jlamnaca). Kanumnspuele ssnenus. YpasHenue KenbBuna. Brnusiaue
JUCIIEPCHOCTH Ha PaCTBOPUMOCTh, KOHCTAHTY PaBHOBECHUS XMMHUECKON peakiuu, TEMIIEpaTypy
¢azoBoro nepexona.

Metonpl moslydeHUs JUCIEPCHBIX CHCTEM. YpaBHeHue PeOunpgepa pans  paboThbl
mucnieprupoBanus. D¢ ekt PeOunaepa. 'omorenHas u rereporeHHas KOHAEHCAlUsA. DHeprus
['u60ca obpazoBanus 3apoapiiia HOBoH (pa3el. Kunetnka oOpazoBanus HOBOM (a3bl.

Moayas 3. AncopOIOHHBIE pAaBHOBECHUS

[Tpupona ancopOIUMOHHBIX CHII. AJICOPOIMS ra30B U MapoOB HAa OJHOPOIHON MOBEPXHOCTH.
3akoH I'enpu. Mopens u ypaBHeHue Jlenrmiopa. Teopuss HOIMMONEKYISAPHON ancopOLUM
Bpynayspa, Ommera, Temnepa (bOT). Onpenenenne yaenbHo nmoBepxHoctu merogom bOT.

AncopO1yst ra30B M apoB Ha MOPUCTHIX MaTepuanax. Knaccupukanus nop no Jlyoununy.
Teopust kanwuIsIpHOM KoHAeHcauuu. Pacdyer uHTErpanbHOM U JuddepeHInaTbHOW KPUBBIX
pacripeiesieHust o0beMa 1op Mo pasmMepam.

Ancopbumsi Ha MHUKpONOpUCTHIX Marepuanax.  [lorenumansHas teopus [lonsgnu.
Xapakrepuctuueckass KpuBass ajacopouuu. OOoOmeHHoe ypaBHeHHe Teopuu JyOMHHMHA
00BEMHOT0 3alOJIHEHHS] MUKPOIIOp, ypaBHeHUe JlyOuHuHa - Pagynikesuya.

AncopO1usi MOBEpXHOCTHO-aKTUBHBIX BemlecTB. [IpaBuino rokno - Tpaybe. 3aBUCMMOCTD
MTOBEPXHOCTHOTO HATSDKEHMSI OT COCTaBa pacTBopa. YpaBHeHue IllummkoBckoro. YpaBHeHuUs
COCTOSIHUS Ta3000pa3HbIX TOBEPXHOCTHBIX (a/ICOPOLIMOHHBIX) MIeHOK. Beckl JIenrmiopa.



Mopyasb 4. DieKTpu4ecKHe SBJIECHUS HA TIOBEPXHOCTH

Mexanu3mbl 00pazoBaHus IBOWHOTO AnekTpuaeckoro cios (JI2C). Ypapaenus Jlunmmana.
Onexrpokanwuisipabie  Kpusble. Teopun crtpoenus [IOC. Pemenue ypaBHenus Ilyaccona-
bonwsimana muist nuddysnoit wactu I2C. JIDC no Teopun LlltepHa, nepe3apsiika MoBEepXHOCTH.

ONEKTPOKUHETUYECKUE  SIBJICHUS, DJEKTPOKUHETUYECKUH MNOTEHLHUal. Y paBHEHHUE
['enpmromnba-CMOIIyXOBCKOTO AJIs 3JIEKTPOOCMOCa U eKTpodopesa.

Mopnyas 5. Kunernueckue cBocTBa JUCIIEPCHBIX CUCTEM

CBsI3b CKOPOCTH OCAXXJCHMS YaCTHIL C UX pa3MepoM. Y ciioBus coOmoieHus 3akoHa CTokca.
CenuMeHTAllMOHHBIM aHaIW3 NOJUAMCIIEPCHBIX cucTeM. KpuBble pacrnpenesieHus 4acTHIl I10
pasmepam. [Ipupoaa 6poyHOBCKOTO ABMKEHUS. 3aKOH DHHIITEHHA - CMOIyX0BcKOoro. CreacTBus
U3 Teopuu OpOyHOBCKOTO aBWkeHus. CemuMmeHTannoOHHO-IU(M(y3MOHHOE paBHOBECHE,
TUIICOMETPUYECKUN 3aKOH.

Moayab 6. ArperaTuBHast yCTOMUMBOCTD M KOATYJISALUS AUCTIEPCHBIX CUCTEM

CenuMeHTallMOHHAs U arperaTuBHas ycToiunBocTu cucteM. JlnoguiabHble U 11M0(oOHBIE
cucrembl. Kputepuii mmodumisHoctd 1no PeOunaepy-lllykuny. JlnodunbHble aucriepcHbIC
cucreMmsl. Kimaccudukanus noBepXxHOCTHO-aKTUBHBIX BELIECTB. TepMOIMHAMUKA U MEXaHU3M MU-
nemtoodpaszopanud. Ctpoenune munenna [HAB. ComoOunuszanus. Kputnueckas KOHIEHTpanus
MUIIEIUI000pa30BaHMsl, METO/IbI €€ OIPEIeICHHS.

JInopoOHbie nucnepcHble cucTeMbl. DakTOpbl yCTOHYMBOCTH JIMO(OOHBIX CHCTEM.
bricTpas n meanenHas xoaryisauus. Kunernka xoarynsanuu 1o CMOJyXOBCKOMY. 3aBUCUMOCTD
YKClla YaCTULl Pa3HOro Mopsiika oT BpeMeHU. OCHOBHbIE NOJI0KeHUs TeopuH [epsiruna, Jlannay,
®epest, Oepoeka ([JJIPO). PacknuHuBaromiee aaBieHHe M ero cocrapistone. OoOmiee
yYpaBHEHUE JJIsl SHEPIUM B3aWMOJAEWUCTBMSI JUCHEPCHBIX yacTll. IloTeHuManbHbBIE KpHUBBIE
B3auMoJecTBUs 4YacTull. HelTpanu3anuoHHas M KOHLEHTpalMOHHas Koaryisuusa. IIpasuio
[Iyneue-I"apau.

Moayas 7. CTpykTypooOpa3zoBaHHUe U CTPYKTYPHO-MEXaHMUECKUE CBOMCTBA AUCIIEPCHBIX
CUCTEM

Tumnsl cTpykTyp, 00pa3yroIMXCsl B AUCIEPCHBIX cUcTeMaX. B3auMOCBs3b MEXIy BUJIOM
NOTEHLMAIbHON KpUBOH B3aumojencTBus yactull (no teopuu JJIPO) n TUIOM BO3HUKAIOIINUX
CTpykTyp.  KoaryisilMOHHO-TMKCOTpPONIHBIE M KOHJIEHCAI[MOHHO-KPHCTAJUIN3allMOHHBIE
CTPYKTYpBHI.

Peosnornueckuii MeTox HCCIEAOBAaHUSA JUCHEPCHBIX CcUCTEM. OCHOBHBIE IOHATHS U
UJI€AbHBIE 3aKOHBI PEOJIOTMH. MOIEIMpPOBAHNE PEOJIOTHYECKUX CBOMCTB TEll.

Knaccugukanus IUCHEPCHBIX CHCTEM 10 CTPYKTYpPHO-MEXaHHYECKMM CBOWCTBaM.
Bs13kOCTh JKMIKHMX arperaTUBHO YCTOHYMBBIX JUCHEPCHBIX CUCTEM. YpaBHEHHUs OWHIITEHHA,
Illraynquurepa, Mapka - XayBuHka. Peonornueckue CBOMCTBA CTPYKTYpUPOBAHHBIX
KUAKOOOPA3HBIX U TBEPIOOOPA3ZHBIX CUCTEM.

4. O0beM yueOHO# AMCUMIIMHBI:
4.1. Oynas dopma:

. B 3auetHbIx B akanem. B actponom.
Bunsl yueOHoI paboThl

eIMHUIIAX qacax qacax
O01masi TPYA0eMKOCTh THCHUIIJIMHBI 1O 5.0 180 135
Y4eOHOMY IIAHY
KonrakTHas padora (KP): 1,78 64 48
Jlexrmu (JIek) 0,89 32 24
JlaGopatopHusbie 3aHsTus (J1aod) 0,89 32 24
CamocrositeibHas padora (CP): 2,22 80 60
[ToaroToBka K 1a00paTopHbIM paboTam 1,11 40 30
Jlpyrue BUIBI CAMOCTOSTEIIBHON pabOThI 1,11 40 30
Bujx koHTpOJISA: 3a4eT / IK3aMeH 1,0 JKsamen Jkezamen

' (36) (27)




4.2. 3aounas popma:

. B 3auernbix B akagem. B actponom.
Bunpl yaeOHoI paboThI

eMHALIaX yacax yacax
O01as TPyA0eMKOCTb M CUUILIHHBI 110 5.0 180 135
Y4eOHOMY ILIaHY
KonraktHas padora (KP): 0,44 16 12
Jlexiuu (JIek) 0,22 8 6
Jlaboparopusbie 3austus (J1ab) 0,22 8 6
CamocrositesibHas padora (CP): 4,31 155 116,25
[ToaroToBka K 1a00paTopHBIM paboTam 1,12 40 30
Ipyrue BUIbI CaMOCTOSTEILHON pabOTHI 3,19 115 86,25
Buj KoHTpOJIsi: 3a4eT / IK3aMeH 0,25 IK3aMeH IK3aMEH

’ ©) (6,75)

AHHOTaNuA padoyeil NporpaMMbl JMCUUILTAHBI
«Anamutuueckas xumus» (51.5.04)

1. I_[e.m, AUCHMIIJIMHbI — npno6peTeHHe O6y‘laI-OH_[I/IMC$I 3HAHUU II0 OCHOBHBLIM rpymimam

METOJI0OB XUMHUYECKOT0 aHalln3a, HauboJjee MUPOKO NPUMEHSIEMbIX B IPOMBIIIEHHOCTH U
HCCIIEIOBATENbCKOM paboTe, a Takke KOMIIETCHUUH, HEOOXOIUMBIX [UIsl peIleHus
KOHKPETHBIX 33/1a4 XUMUYECKOTO aHaIM3a.

B pe3yabrare M3yyeHus: JUCHUILIMHBI 00y4alOIIMIiCA 10 MporpaMMe 0aKajgaBpuara

JOJI2KeH:

Obnaoams cnenyromumu oouenpogeccuonanvuvimu (OIIK) komneTeHIMIMHU:
CTIOCOOHOCTBIO W TOTOBHOCTBIO MCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JHMCUUILIMH B ipodeccuonanbHoi nesirensHoctr (OITK-1);

TOTOBHOCTBIO UCIOJIB30BaTh 3HAHMSI O CTPOCHHUH BEIIECTBA, MPUPOAEC XUMHUUECKOM CBA3H
B Pa3NUYHBIX KJaccaX XMMHUYECKUX COCIMHEHUH Uil MOHUMaHUsl CBOMCTB MaTEpUajoB U
MeXaHHM3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B oOKpyxkatoiem mupe (OITK-3).
3namu:

OCHOBHBIE€ TOHSATHS, TEPMUHBI, METOABl U NMPUEMbI KAUECTBEHHOTO U KOJMYECTBEHHOTO
XMMUYECKOT0 aHajin3a, TEOPUI0 XMMUYECKUX M (PU3UKO-XMMHUYECKHX METOJOB aHalu3a,
MIPUHLIMIIBI pa0OTHl OCHOBHBIX MPUOOPOB B (PU3UKO-XUMUYECKUX METOJaX.

Ymemu:

MIPUMEHSTh NPUOOPETEHHbIE TPAKTUUECKHUE HABBIKU B IPO(ECCUOHATILHON 1€ATEIbHOCTH
JUIS pelIeHHs KOHKPETHBIX 3aJay; BJaJeTh: IMOHMMAaHMEM LEeJe U alropuTMOB
XUMHUYECKOTO aHalM3a, CIOoCOO0aMU pelleHUs aHAINTHYECKUX 3ajad, OLIEHKOU
BO3MOXKHOCTEH Ka)X/J0ro MeToJa aHajn3a, OCHOBAMHU METPOJOTHYECKOW OIEHKHU
PE3YJIBTaTOB KOJNYECTBEHHOIO XMMUYECKOTO aHAIN3A.

Braoemy:

MOHMMaHUEM IeJled W alNrOpUTMOB XHMMHMUYECKOIO aHaliu3a, Croco0aMu peuIeHUs
AQHAJIMTUYECKUX 3a7ay, OLEHKOM BO3MOXKHOCTEM Ka)/J0ro METO/a aHajiu3a, OCHOBAaMU
METPOJIOTMYECKOM OLIEHKH PE3YJIbTAaTOB KOJINYECTBEHHOIO XUMHUUYECKOT0 aHATIN3A.

3. Kparkoe coaep:kanue TUCHHIIMHBI:

Beenenue. Ilonstue 00 anamutudeckod xumun (AX) Kak O cHCTeME 3HAHHI,

MO3BOJISIIONIECH YCTAaHOBUTh KAaU€CTBEHHBIM M KOJMYECTBEHHBIM COCTaB BemiecTBa. 3amaun AX.
AHaIUTHYECKUN CHUTHAT KaK HOCUTENh KAYeCTBEHHOW M KOJIMYECTBEHHOW HHQopMmaruu o0
o0bekTe ananmm3a. [lonstne o mpobGoorOope m mpodomoaroroBke. OCHOBHBIE TpeOOBaHUS,
NpEABSBISIEMbIE K METOJaM XHMHUYECKOTO aHalu3a. YCJIOBUSA BBIIIOJHEHHS OIpPEACIICHUM.
Ananmutrueckas popMa, aHATUTHYECKUE TIPU3HAKA. AHATUTHYECKUE KIIACCU(DHUKAIMA KaTHOHOB
1 aHHUOHOB.



Cuctematnueckuii u ApoOHBIA aHamu3. COBpeMEHHBIE METOMAbl HIACHTU(UKAIIH
3JIEMEHTOB U coeAMHeHU. OpraHnyeckie aHaJIUTHUEeCKUE PeareHThl B aHAIN3€ HEOPraHUYECKUX
BeulecTB. PaBHOBecHs B aHAJIMTUYECKMX NOMOIEHHBIX U I'E€TEPOTrE€HHBIX cucTeMax. OCHOBHbIE
TUMBI peakuui, npuMeHseMblx B AX (KHCIOTHO-OCHOBHOE B3aUMOJICHCTBUE, OKHCIICHHE-
BOCCTaHOBJICHHE, KOMILIEKCOOOpa3oBaHue, ocaxaeHue). Onucanue paBHOBECHS aHATTMTUYECKIX
peakiuil ¢ MOMOIIBI0 KOHCTAHT PaBHOBECHS. YUeT MOOOYHBIX PEaKIMil C MOMOIIbIO ammnapara
YCIOBHBIX KOHCTaHT paBHOBecHs. lIcrmosnbp3oBaHME YCIOBHBIX KOHCTAaHT paBHOBECHUS MJIs
ONTUMM3AIMHA AHATMTUYECKUX pPEaKUUi M MPAKTUYECKUX YCIOBHM MX BBINONIHEHUS. OCHOBBI
METOJIOB KOJIMYECTBEHHOTO XHMHUYECKOr0 aHajin3a. MeToabl KOJIMYECTBEHHOIO aHalIn3a.
TpeGoBanusi, npeabsIBIsIEMbIE K XUMUYECKUM PEAKIIUSAM, UCIIOJIb3YEMBIM B XUMHUYECKOM aHAIU3E.
Otanbl KOJIMYECTBEHHOro aHanusa. IloHsTHe O rpaBUMeTpHuYecKOM aHanu3e. TeopeTnueckue
OCHOBBI THUTpUMETpUYECKOro aHanu3a. [lpuembl TUTpoBaHUS. PacueTsl B THUTPUMETPHH.
['padmyeckoe  oroOpaxkenwe mporecca TuTpoBaHus. CKadyoK  TUTPOBAaHHUSA, TOYKA
SKBUBAJICHTHOCTH, KOHEUHAsl TOYKa TUTpoBaHus. [lepBuyHbIe U BTOPUYHBIE CTaHIapThl. MeTon
KHACJIIOTHO-OCHOBHOTO TUTPOBaHMA. BBIOOp KHCIOTHO-OCHOBHOTO HWHAMKaropa. IlIpumepsl
onpezaeneHuid. MeToabl OKHCIUTEIbHO-BOCCTAHOBUTENIBHOTO TUTPOBAaHUA. OKUCIUTEIHHO-
BOCCTAHOBUTEJbHBIN MOTEHIIMAN. DaKTOPBhI, BIUSAIONIME HA €r0 BEIUYUHY. Y paBHeHue HepHera.
[lepmanranaromerpus. Monomerpus. OnTuMH3amus — YCIOBHMi — ompeneneHns. Merox
KOMIUIEKCOHOMETPUYECKOr0 TUTpoBaHMs. (OCOOEHHOCTH peakluil KOMIUIEKCOOOpa3oBaHuUs
(xemarooOpazoBanusi) uoHOB MeTamwioB ¢ OJITA. Boibop onTuManbHBIX — yCIOBHIA
KOMIUIEKCOHOMETPUYECKOTO ~ TUTpOBaHWs.  TWUTpoBaHME 1O  METOAY  OCAXKJEHUS.
Mertposioruueckas oreHKa pe3yJibTaToB aHau3a. THANKaTOpHbIE U HHCTPYMEHTAIBHBIE CIIOCOOBI
YCTaHOBJICHUS TOUEK 3KBUBAJIECHTHOCTH.

Benenue B ¢u3uko-xuMHuecKue (MHCTPYMEHTAJIbHBIE) METOABl XUMUYECKOIO aHalu3a
(MMXA-®XMA). Knaccuduranms (HU3NKO-XUMHUECKUX METOIOB aHaIM3a. AHAIUTHYECKUN
CUTHAJ Kak nH(popMaTuBHas GYHKIUS COCTaBa BEIIECTBA. MeETOAbl KOIMYECTBEHHBIX H3MEPEHUIN
B ®XMA, ux XapakTepuCTHKa. AHAIUTUYECKUE U METPOJOTHUECKUE XaPAKTEPUCTUKHA METOIMK
OTIpeieNICHUSI.

4. O0beM y4eOHOI TMCUUTIIUHBI:
4.1. OuHas popma:

. B 3aueTHBIX B akanewm.
Bunpt yueOHoI paboThI B actponom. wacax
SIMHATIAX qacax

O01mas TPyA0eMKOCTb AUCHUIIIMHBI 4.0 144 108
1o y4e0HOMY ILIAHY

KonrakTHas padora: 1,78 64 48
Jlexmmm (JIek) 0,45 16 12
JlabopatopHbie 3ausTus (J1a0) 1,33 48 36
CamocrositesbHas padora (CP): 2,22 80 60
[ToaroToBka K 1a00paTOpHEIM 111 40 30

abotam
Jlpyrue BUIBI CAMOCTOSI TEIIEHOM 111 40 30
a0O0THI
Buja koHTpoOJISi: 3a4eT / IK3aMeH - 3auer ¢ OueHKOM -
4.2.3ao4nas dopma:
Bitb1 yuc6HOi paGoTs! B 3aueTHbIX B akanem. B actpoHom. wacax
€IMHUIIAX gacax

OO01masi TPYA0eMKOCTh THCIUIIJIHHBI 4,0 144 108
1o y4e0HOMY ILIAHY

KonrakTHas pa6ora: 0,45 16 12
Ulexmmm (JIek) 0,17 6 45




JlaboparopHbie 3ausTus (J1ab) 0,28 10 7,5

CamocrositesibHas padora (CP): 3,44 124 93
[ToaroToBka K J1abOpaToOpHBIM 111 40 30
BaHITHIM

JIpyrue BUIBI CaMOCTOSTEIBHOM 2.33 84 63
paboThI

3a4eT ¢ OEHKOM | 3a4YeT ¢ OLEHKOM
Buj koHTpOJIsi: 3a4eT / IK3aMeH 0,11 ( 4)11 (S)H

AHHOTaUuA padoyeii NporpaMMbl JTUCIUNTHHBI
«Unxenepuas rpapuxa» (b1.5.05)

1. Heab AMCHUILUINHBI — HAYYUTh CTYJCHTOB BBIMOJIHATh M YUTATh YEPTEKH I10 TPABUIIAM U
YCIIOBHOCTSIM COTJIACHO CTAHJApTaM €IUHOW CHCTEMbl KOHCTPYKTOPCKOM JOKYMEHTAIMH
(ECKI).

2. B pe3yabTare u3yyeHHus JUCHHUILIMHBI 00yYaONIUiics MO MporpamMme 6akajiaBpuara
JOJIZKEH:

Obaaoams cnenyrommmu oowexkyromypuvimu (OK) u obwenpogeccuonanvruvivu (OIIK)
KOMITCTCHIIHSIMHU:
—  CHOCOOHOCTBIO K CaMOOpraHu3anuu u camoodpaszosanuio (OK-7);

— BJAJICHUEM OCHOBHBIMU METOJIaMH, CIIOCOOAMHU U CpPEACTBAMM IIOJYyYEHUS, XpaHEHUS,
nepepaboTKi HMH(POPMALMU, HaBbIKAMU pPAa0OTBl C KOMIIBIOTEPOM KaK CpEJICTBOM
ynpasienus uapopmanueii (OITK-5).
3namo:

—  c1mocoObI 0TOOpaKEHUsI POCTPAHCTBEHHBIX (DOPM Ha TIIOCKOCTH;

— IpaBWIa ¥ YCIOBHOCTH IIPU BBINOJIHEHUH YepPTEKEH;

—  BUJBI U3JIEIUNA U KOHCTPYKTOPCKUX JIOKYMEHTOB;

— Ha ypOBHE NPEACTaBJICHUS XapaKTEePUCTUKU (POPMBI U IOBEPXHOCTH U3IEIIUH.

Ymems:

— BBINOJHATD M YUTAThb 4YEPTEXKM TEXHUYECKHX H3JEIUA C Y4YETOM JCHCTBYIOLIUX
CTaH/1apTOB;

— BBINOJHATH U YUTATh CXEMBI TEXHOJIOTHUECKUX NTPOLIECCOB;

— UCHOJIB30BaTh CPEJCTBA KOMIBIOTEPHOMN rpa@UKu A M3TOTOBICHUS YePTEKEH.
Braoemy:

— crnocobaMy U IpueMaMu U300pa)KeHHsl IPEMETOB Ha IJIOCKOCTH;

— rpaduyeckum nakerom «Kommnacy.

3. Kpartkoe conepikanue TuCHUUIIMHBI:

Mopnyas 1. U3nenue H KOHCTPYKTOPCKHE JOKYMEHTBI.

3HAKOMCTBO C BHJAaMU U3JEIMA U KOHCTPYKTOPCKHUX JIOKYMEHTOB, CXEMBbI. Apmarypa
TpyOOIpoOBOIa U3ydeHHE Pe3b0, Pe3bOOBBIX U3/AEHH U BHIIIOJHEHNE SICKU30B U YepTeKeH AeTanen
C pe3b0oii.

Monayas 2. CoennHeHnne aeranei.

CrangapTtHble pe3b00BbIe u3ienus u coeiuHenus. CoequHeHue aeTanei 00JTOM U IIMUIBKON.
Pe3bOoBbie  TpyOHBle coenuHeHus. llankoBele coenuHeHus. DraHLEBble COEAUHEHHS.
HepasbemHuble coenvHenus aeranei. 'eomerpuueckue XxapakTepucTUKU (GOPMBI U TOBEPXHOCTHU
U3JICIIUN.

Monyab 3. UepTe:ku cOOPOYHBIX eAMHHI. JJIEMEHThI KOMIIBIOTEPHOI rpadpuku.
[lpaBuna BeIMOMHEHHS M OGOpMIIEHUS COOpOYHOro ueprexa. JleramupoBaHue uepTexei
COOPOYHBIX €IUHUL. DIEMEHThI KOMIIbIOTEPHOU IpaduKH.

4. O0beM yueOHOI AMCUMIIMHBI:

4.1. Ognas dopwma:



Bunpr yue6HOM paboTh B 3auerHbBIX B akagewm. B actponom.
€IMHUIIAX qacax gacax
OO0mas Tpy10eMKOCTh JHCIUILTHHBI 4.0 144 108
10 y4eO0HOMY ILIAHY
KonrakTHasi padora: 1,3 48 36
Jlexumnu (Jlek) 0,4 16 12
IIpakTnueckue 3ansatus (113) 0,7 24 18
JlabopaTopnsbie 3ansatust (J1ab) 0,2 8 6
CamocrositesbHas padora (CP): 2,7 96 72
Kypcosast paborta 0,4 12 9
Jlpyrue BUIbI CaMOCTOSTEIHHOM 2,3 84 63
paboThI
Bua koHTpos: 3aueT / IK3aMeH _ 3auer _
C OLICHKOM
4.2 3aounas opma:
Bunast yue6HOM paboThI B 3aueTHBIX B akanem. B actponom.
SIMHHIIAX qacax gacax
O0mas TpyA0eMKOCTb JHCIUILTHHBI 4,0 144 108
10 y4eO0HOMY ILIAHY
KonrakrHasi pa6ora: 0,33 12 9
Jlexuuu (Jlek) 0,12 4 3
[Ipaktuueckue 3ansatus (I113) 0,17 6 3
JlaGopaTopnsbie 3ansatus (J1ab) 0,06 2 3
CamocrosiTtesbaas pa6ora (CP): 3,56 128 96
KypcoBas pabota 0,33 12 9
Jlpyrue Buabl CaMOCTOSITEIIbHON 3,22 116 87
paboThI
Buj koHTpos: 3aueT / IK3aMeH 0,11 3auer 3auer
C OLICHKOM ¢ OLICHKOM
(4) ®)

AHHOTaUMA padoyeii MporpaMMbl THCIUNITHHBI

«[Tpuknagnas mexanuka» (51.5.06)

1. Heab AMCHMIIMHBI — HAYYUTh 00YYaIONIEroCcsi TBOPUECKOMY MOJIXOAY K BBIITOJIHEHHIO
WH)XXCHEPHBIX pPAacyeTOB Ha IPOYHOCTh, JKECTKOCTh M YCTOMYMBOCTH JIJIEMEHTOB
KOHCTPYKIMH, AeTAJIEH y3JI0B MAIIVH U allapaToB.

2. B pe3yabrate u3ydeHust

0akajaBpHUaTa q0JI’KeH:

AUCHHUIIJIUHBI

o0yuyarmuiics

mo

Obnadams cnepyromiuMu oowenpogeccuonanvrvimu (OIIK) komnereHumsIMu:

— CIOCOOHOCTBIO HCIOJIL30BATh OCHOBHEIE 3aKOHEBI C€CTCCTBCHHOHAYYHbLIX AWUCIHMUIIIIMH B

npodeccuoHanbHoOu aestensHoctu (OITK-1);

— CHOCOOHOCTBIO HCIOJIb30BaTh 3HAHUSA O COBPEMEHHOW (H3MYECKOW KapTHHE MHDA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHUHU BEIIECTBA JJISI TIOHUMAHMS
OKpYyKaroIiero Mupa u sisiieruii mpupost (OI1K-2).

3name:

— OCHOBHBIC YpaBHCHUA U MCTOJbI PCIICHHUA 3a/la4 COIIPOTHUBJIICHUSA MAaTCPHUAJIOB U JeTajei

MaIIIVH;

nporpamme



OCHOBHBIE METO/Ibl PACYETOB HA IIPOYHOCTH U JKECTKOCTH JJIEMEHTOB KOHCTPYKLIMI MallIuH

U ammaparos;

OCHOBBI TEOpUH pacyeTa JeTajlel U Y3JI0B MAILLIUH U allapaToB XMMHUYECKON TEXHOJIOTHH.

Ymems:

MIPOBOJIUTHh PACYETHl 3JIEMEHTOB KOHCTPYKIMI Ha OCHOBE METOJOB COIPOTHBIICHUS

MaTepuaios;

paccuuThIBaTh U KOHCTPYUPOBATH AETAIU MAILUH 10 UCXOAHBIM JaHHBIM;

IIPOM3BOJUTh  pacdyeTbl IO  OCHOBHBIM  KpUTEpPUSIM  pabOTOCIOCOOHOCTH U

KOHCTPYMPOBAHUS J€TaJI€H MAIlUH.

Braoemy:

HaBbIKAMU pacyeTa CONPOTUBIIEHUS MAaTEPUATIOB aHATUTUUECKUMU METOIaMU;

HaBBIKAMHU BBIOOpA MAaTEPUAIIOB 10 KPUTEPUSIM MPOYHOCTH;

pacueTraMu TUIIOBBIX JE€Tajleil MalllvH, MOJIb3YsICh ClipaBouHOM JuTepatypoid u ['OCTamu.

3. Kparkoe conep:xanue IMCIUNIHHBI:
1. Bsenenme
Ponp mpenmera «llpuknangnas MexaHuka» B (OPMHpPOBAHHHM HHXKEHEpa XHMHKa-
texHouora. «[Ipuknaanas MexaHnKa» Kak OCHOBA Il IOHUMaHUs padOThI, yCTPOHCTBA
u 6e30MacHo SKCIITyaTaluu 000pyI0BaHUS XUMHUYECKOTO MPOU3BOJICTBA.
2. Moayas 1 «Onpenenenne peakuuii onop. PacrszkeHue-caxaTue».
Pazpnen 1.1. Onpenenenue peakuuii onop.
AOCOJNIOTHO TBEpAOE TeNO. DJIeMEHThl CTaTUKU. OCHOBHBIC MOHSTHS. AKCHOMBI
CTaTUKU. YpaBHEHUs paBHOBecHs. CBSI3U U UX PEaKIUU.
Paznen 1.2. Pactsxenue-cxarue.
OCHOBHbIE TONYIIEHUS] U MPUHLMIBI CONPOTUBICHUS MaTepuanoB. MeToJl CeueHUM.
Hanpsoxenns, nepopmanmu u mnepemenienus. 3akoH ['yka. Iloctpoenme »smiop
BHYTPEHHUX YCWIMI, HalpshkKeHUW U mnepeMenieHuil. CTaTuuecku OlpeaeiuMble U
CTaTMYECKU HEONpelenuMble 3aJadyu. JluarpaMMbl pacTsKEHHUsS Ul IUIACTUYHBIX U
XPYIIKMX MaTepuajoB U UX XapaKTepUCTUKH. [[omyckaemble HaNpsKeHUs. Y CIIOBUE
IIPOYHOCTH MPU PACTKEHUU (CHKATUH).
3. Moayas 2 «Kpy4uenune. U3runo».
Paznen 2.1. Kpyuenue.
3akoH ['yka npu cnBure. BHyTpeHnHue cuitoBble pakTopbl pHu KpydeHnu. HanpsokeHus
B CTEPXKHAX KPYIJIOro ceyeHusl. Y CJI0BHE MPOYHOCTU IIPU KPYUEHUH.
Paznen 2.2. U3rud.
['eomeTpuyeckne XapakKTEPUCTUKU IUIOCKUMX cedeHuil. [loHsTMe 4wucToro wu
nornepeyHoro u3ru6os. IIpaBuia mocTpoeHus 3M0p MONEPEUHBIX CHII U U3rHOaroInX
MOMEHTOB. OmpeieleHre HOPMaJIbHBIX HaIPsDKEHUN. YCIIOBHE MPOYHOCTH IIPH
u3rube. OnpeneneHne KacaTelbHbIX HapsDKeHUH. PanioHanbHble OpMBI CEYeHUH.
4. MoayJb 3 «Ci10:kHO€e HATIPSIKEHHOE COCTOSTHHEY.
Pasnen 3.1. CnokHOE HaNPSHKEHHOE COCTOSIHUE.
OCHOBBI TEOpUU HANPSIKEHHOIO COCTOSIHMSI M THUNOTE3bl Npo4yHOocTH. [loHsTue
HAIpPsDKEHHOTO  COCTOSIHUA. [J1aBHBIE IUIOINAAKKM M IJVIABHBIE  HAIPSDKCHMS.
O0600mmenHsbIi 3akoH ['yka. Haznauenue runotes npoyHocTu. [loHATHE S5KBUBAJIEHTHBIX
HaNpPsDKEHUN U KPUTEPUEB IIPOYHOCTH.
Paznen 3.2. TOHKOCTEHHBIE COCY/BI.
TOHKOCTEHHBIE COCYIBl XMMHYECKUX MPOU3BOJCTB. OIlpeneseHne HANpSKEHUH I10
6e3MoMeHTHOM Teopun. OcHOBHBIE fomnyuieHus. BeiBog ypaBHenus Jlamnaca. Pacuer
TOHKOCTEHHBIX 000JI04€EK 110 ypaBHEHUIO Jlamiaca u o craHIapTU30BaHHOM METOAMKE.
VYcnoBue IpoYHOCTH.
Paznen 3.3. Pacuer cxkarbIX CTEp)KHEW HA YCTOMYHUBOCT.



YCTONYMBOCTb  JJIEMEHTOB  KOHCTPYKLUH. IloHATME KpUTHYECKOW CHIIBI U
koa(ddurmenTa 3amnaca npoyHoCcTH. Pacuer kputudeckoit cuiibl mo Dunepy. [Ipenens
npuMeHUMOCTH hopmyisl Ditnepa. [IpakTudyeckuii cocod pacuera Ha yCTOWYHBOCTb.
5. Moayan 4 «/leTajun MammH».

Paznen 4.1. Coenunenue aeraneil MallyH.

Knaccugukanus neraneil MallluH ¥ annaparoB XUMUYECKUX MPOU3BOACTB. Pe3p0oBbIe
coeauHeHusi. Pacuer OONTOBBIX COCIUHEHHWH NpPU TMONEPEYHBIX M TMPOJOIBHBIX
Harpy3kax. llInmonouynslie coenunenns. HasnaueHne u BUIBI IIIOHOK. Pacder mImoHok
Ha cpe3 u cmsaTue. Bunsl cBapku. O0macts npuMenenus. Bunasl cBapHbIX mBoB. Pacuer
Ha MPOYHOCTH CTHIKOBBIX M HAaXJIECTOYHBIX IIIBOB.

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

Bansl, ux xknaccuduxanus u HazHadeHue. Ocu. [IpoekTHpoBOUYHBIE pacyeThl BAJIOB U
oceil. IlogmmnHuky ckonbxeHus. Marepuansl BKIabIIeH. [JonmUImHuKN KayeHus.
[TpyHIMIIAIBHOE YCTPOMCTBO U OCHOBHBIE T€OMETPUUYECKUE pa3Mepbl. JJ0CTOMHCTBA,
HEIOCTaTKW W 00JacTH TPUMEHEHHUS NOIIIMIHUKOB KAaueHHs] M CKOJIbKEHHS.
[TpuBonnbie MydThl. Haznauenue. Knaccudukanus Myt no npuHuuny IedcTBUs U

xapaktepy padoTsl. [lopsaok mogdopa MypT 1 OCHOBHEI IIPOYHOCTHOTO pacyeTa.
Paznen 4.3. Mexanuueckue nepeiayu.

3yoOuareie niepenaun. OKpy>KHOE U paguanbHOe yerius. PenykTopsl. Onpenenenue u

knaccudukanus. [Ipumepsl cxem penyKkTopoB.

4. O0beM yueOHO TMCUUIIUHBI:

4.1. Oynas dopma:

Bunasr yue6HOM paboThI B B akanem. B actpoHom.

3a4ETHBIX qacax qacax
CIMHUIIAX

OO0masi Tpy10€eMKOCTb 1M CHUILIHHBI 4.0 144 108

1o y4eOHOMY ILIAHY

Konrakthas pa6ora: 1,78 64 48

Jlexumnm (JI) 0,89 32 24

[Tpaktunueckue 3anstus (I13) 0,89 32 24

CamocrositesbHas padora (CP): 2,22 80 60

Bupa xonTpoJisi: 3a4er / 3k3aMeH _ 3auer ¢ _

OLICHKOM
4.2. 3aounas popma:
Bunpt yueOHoI paboThI B B akanem. B actponom.

3a4ETHBIX qacax Jacax
SIMHUTIAX

OO0mas TpyA0eMKOCTh THCIIHILTHHBI 4,0 144 108

1o yueOHOMY ILIAHY

Konrakthas pa6ora: 0,44 16 12

Jlexiuu (Jek) 0,22 8 6

[Ipaktuueckue 3ausarus (I113) 0,22 8 6

CamocrositesbHas padora (CP): 3,45 124 93

Bupa xonTpoJsi: 3a4er / 3k3amMeH 0,11 3ader ¢ 3ader ¢

OLIEHK O OLIEHK O
(4) ©)

AHHOTanudA padovel MPOrpaMMbl IUCIUILIAHBI

«JJIEKTPOTEXHNKA H MPOMBbINIEHHAsI YiekTponnka» (51.5.07)




1. Heabr aucoMmaMHbBI — QopMHpOBaHHE y OOyYaroIlerocss KOMIETEHIUH,
o0ecrneuynBarIuX TEOPEeTHUECKYI0 M TMPAKTUYECKYH0 IIOATOTOBKY BBIYCKHHKA,
YMEIOIIIETO BBIOMPATh M SKCIUTyaTHPOBATH DSJICKTPOTEXHUYECKHE M AIIEKTPOHHBIE
YCTPOMCTBA, BJIAJICIOLIETO HaBbIKAMU UCIOJIb30BAHUSA COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJIOTUH I aBTOMAaTU3UPOBAHHOTO MOJICTIMPOBAHUS U pacueTa
JIEKTPUUECKUX U DJIEKTPOHHBIX LIeTIe.

2. B pe3yabrare wu3ydeHHs JUCHMIUIMHBI o0yvyaloluiici 1o mnporpamme
0akaJjiaBpUaTa J10JIKeH

Obaaoams crnienyromumu oouexyromypuoimu (OK) u obwenpogpeccuonanvruvimu (OIIK)

KOMIIETEHIUSIMHU:

— CIIOCOOHOCTBIO K caMOoopraHu3auuu u camoodpasosanuto (OK-7);

— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHHUA O COBPEMEHHOW (hu3MuecKol KapTHHE MHpa,
IIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUHU BELIECTBA ISl MOHUMAHUS
OKpYy>KaroIero Mupa u ssieHuii npupost (OI1K-2);

— BJIQJICHUEM OCHOBHBIMM METOJAMHM, CIIOCOOAMHU U CPEJICTBAMHU IOJIyYEHHs, XpaHEHUS U
nepepaboTku MHGPOpPMALlMM, HaBbIKAMHU pPAa0OTBl C KOMIIBIOTEPOM KaK CpEeICTBOM
ynpasnenus naopmanueii (OI1K-5).
3nams:

— OCHOBHbIE TIOHATHSL, OTIPEJICIEHUS U 3aKOHBI JIEKTPUUECKUX LeTeH;

— METOJIbl MOJCJIMPOBAHMsI, aHAJIN3a U pacyéra Iieneil HOCTOSHHOTO U EPEMEHHOI0 TOKOB,
METOOJIOTHIO AIEKTPOTEXHUUECKUX U3MEPEHUH;

— YCTpPOMCTBO M IPUHLHUIIBI paOOTHI AJIEKTPOTEXHUYECKOIO U 3JIEKTPOHHOTO 000pYy10BaHMs,
TpaHCc(HOPMATOPOB, SITEKTPUIESCKUX MAIINH, HCTOYHIUKOB IMUTAHHUS.

Ymemn:

— TIPUMEHATh TEXHOJOTMM MOJEIMPOBAaHUS, aHaiIM3a, pacy€éra M IKCIUTyaTaluu
IEKTPUUECKUX CETeH, MPOMBILIUIEHHOIO 3JEKTPOOOOpPYIOBaHUS U 3JIEKTPOHHBIX
puOopoB;

— BbIOUpATh 3JEKTPOTEXHUYECKOE M HIIEKTPOHHOE 00OpyIOBaHME JUIsl PELIeHMs 3ajay
IPOEKTUPOBAHUS U pealn3alliil XMMUKO-TEXHOJIOIMYECKHX MPOLIECCOB U MPOU3BOJICTB.
Braoemy:

— METOAAMH MOJEIUPOBAHHUS U PACUYETA INEKTPUUECKUX U AIEKTPOHHBIX LIETIEH;

— HaBBIKAMU TPAKTHUYECKOM pPabOTBl C 3JIEKTPUYECKOM ammapaTypoil M 3JIEeKTPOHHBIMU
YCTPOMCTBAMM.

3. Kpartkoe conepkanue THCHMIIMHBI

Benenue. [IpenMer, OCHOBHbBIE MOHSTHS, METOAOJOTHS AJIEKTPOTEXHUKH M AIIEKTPOHUKH.
Kpatkue ncropuyeckue cBeieHus. 3aauu U MECTO Kypca B IIOJArOTOBKE OakanaBpa TEXHUKH U
TEXHOJIOTUH.
Moayas 1. DnekTpudeckue nenu
1.1.0cHoBHBIE onpesieneHus, ONMCaHUs TapaMeTPOB U METO0B pacuéTa 3JIEKTPUUECKUX IeTeH.
OCHOBHBIE TOHATUS M OOO3HAYEHUS HIIEKTPUUYECKHX BEJIWYMH U HJIEMEHTOB HJIEKTPUYECKHX
neneil. OcHOBBI anekTpoOe3onacHocTH. OCHOBHBIE TMOHSTHS TEOPUHU AIIEKTPUUYECKUX LIETIEH.
OCHOBHBIE IPUHLIUIIBI, TEOPEMBI U 3aKOHBI 3JEKTPOTEXHUKHU. METOAbI MOJIETUPOBaHMSI, aHAIIN3A
U pacy€ra JMHEHHBIX 3JEKTPUUECKUX LIeTIel MOCTOSTHHOTO TOKA.
1.2. DnexTpuueckrue U3MepeHus U IpUOOPHI.
MeToasl U3MEpeHHs] AJIEKTPUYECKUX BEJIMYMH: TMpsSMble W KOCBEHHbIE. AHAJIOrOBHIE
AIIEKTPOU3MEPUTENIbHBIE U HU(POBBIE ANEKTPOHHBIE TPUOOPHI: YCTPOHUCTBO, IPUHIUI ICHCTBHS,
obnmactu mpuMeHeHHs. M3MepeHHe INEKTpPUYECKUMX  BEJIUYHMH: TOKOB, HAIpPSDKEHUH,
COIPOTUBIIEHUH, MOILTHOCTH U SHEPTUHU.
1.3. Ananum3 W pacuéT IMHEHHBIX IIeTIel IEPEMEHHOTO TOKA.
Crioco6b! mpencTaBieHus (B BUAE BPEMEHHBIX JUArpaMM, BEKTOPOB, KOMIUIEKCHBIX YHCEN) U
napaMmeTpsl (aMIUIUTYy1a, YacToTa, HayanbHas ¢aza) CHHYCOMAaIbHBIX (QYHKIMH. MrHOBEHHOE,



CpelHee U JEHCTBYIOIIEE 3HAUYEHUS IEPEMEHHOIO CUHYCOUAAIBHOrO ToKa (HanpsbxeHus u D/1C).
AKTHBHOE, pEaKTUBHOE U [TOJIHOE CONPOTUBIICHNS BETBU. MOIIHOCTB B LIETISAX NEPEMEHHOTO TOKA.
Koagpdumment momuoctu (cos([])) u €ro TEeXHHKO-IKOHOMHYECKOe 3HaueHue. [IpumeneHue
areOpbl KOMIUIEKCHBIX YHCElI B 3JIEKTpOoTexHHKe. KoMIUIeKCHbI MeTon pacuéra JIMHEWHBIX
Lenei IepeMEeHHOro ToKa. bajlaHc MOIIHOCTH B LIETISIX IEPEMEHHOT0 TOKA. Pe30HaHCHbIE ABJICHUS
B QJIEKTPUUECKHUX LensaX. Pe30HaHC HanpspkeHU ¥ TOKOB. AHanu3 M pacuéT Tpex(das3HbIX Lenen
IIEPEMEHHOTO TOKa. ABTOMAaTHM3MpPOBAaHHOE MOJIECIMPOBAHUE U PACUYET DIEKTPUUYECKUX U
9JIeKTPOHHBIX (makeTsl mporpamm MultiSim, Mathcad, Excel).
Mopyab 2. D1eKTpOMarHUTHbIE YCTPOMCTBA U 3JIEKTPUUECKUE MAIIMHbI
2.1. Tpancdopmaropsl.
Ha3nauenue u o0iacTy mpUMEHEHHS TpPaHCPOPMATOPOB. YCTPOMCTBO M MPHUHLUI JIEHCTBUSA
onHo(daszHoro Tpanchopmaropa. AHaiaM3 3JIEKTPOMAarHUTHBIX IPOLECCOB B TpaHchopMmaTope,
cxema 3amenienus. [lorepu saeprum B TpancopmaTope. BHemHue XapakTepUCTHKY.
2.2. ACUHXPOHHbBIC MaIINHBI.
YCTpOHCTBO M MPHUHIMIT ACHCTBHS TpeX(Pa3HOTro acCHHXPOHHOTO JIBUTATENsl. MeXaHWYeCKHe U
paboune XapakTepUCTUKH. DHepreTuueckue auarpaMmsbl. I1yck acMHXpOHHBIX ABUraTeneil c
KOPOTKO3aMKHYTHIM U (ha3HBIM poTOpoM. PeBepcupoBanue U peryanpoBaHne YacTOTHI BPALICHHUS.
Monynb 3. OCHOBBI 3JIEKTPOHUKHI
3.1. DnemenTHas 6a3a COBPEMEHHBIX AIEKTPOHHBIX YCTPOHCTB.
[TonynpoBoHUKH. Y CIIOBHBIE 0003HAUYEHUS, IPUHIUI ACHCTBUS, XapaKTePUCTUKH U Ha3HaYECHUE
MOJIYTIPOBOJIHUKOBBIX JHOJ0B, TPaH3UCTOPOB, TUPUCTOPOB. MHTErpasbHble MHKPOCXEMBI, MX
Ha3zHaueHUe, KjJaccu(uKaus 1 MapKUpPOBKa.
3.2. cTOYHUKHM BTOPUYHOTO 3JEKTPONUTAHUS U YCUIIUTENN AIEKTPUUECKUX CUTHAJIOB.
[TonynpoBOTHUKOBBIE BBIPSMUTENH: KJIacCU(pUKALMsL, OCHOBHBIE TAPAaMETPbl, CXEMbl U IIPUHIIMIT
paboThI BEIMpsAMUTENS. DiaekTpuieckue puiabTpel. Kitlaccuduxamnus 1 OCHOBHBIE XapaKTepH CTHKU
yeunuresneid. OOpaTHble CBS3U B onepalMoHHbIX yeunureasax (OY), ux BausHUE Ha TapaMeTpsl U
XapaKTepUCTUKU ycunurtens. OCHOBHBIE TUIIBI ycuiuTesel Ha 6ase OY.

4. O0béM yueOHON AMCUMIIIMHBI:

4.1. Ounas popma:

Bunsr yaeGHoIt paboTh B saueribix B akagem. gacax B actporom.
€IUHUIIaX qacax
OO0mas TpyA0EMKOCTb JMCIHUIIJIMHBI 110 5.0 180 135
Y4eOHOMY IIAHY
KonrakTHas padora: 1,3 48 36
Jlexmm (Jlek) 0,4 16 12
Jlabopatopusbie 3ausTus (J1ab) 0,9 32 24
CamocrositesbHas padora (CP): 2,7 96 72
KoHTpobHBIE paOOThI 1,1 40 30
Pedepat 0,6 20 15
CamocTosTeTbHOE H3yUCHHE Pa3JIeIIOB 10 36 7
JIICITATUTHHBI
Buja koHTpoIs: 3a4eT / IK3aMeH 10 JK3aMeH IK3aMeH
’ (36) (27)
4.2. 3aounas gopma:
Bunpr yue6HOM paboTh B saueribix B akanem. gacax B actporiom.
€IMHULIAX qacax
OO01mas TPyA0eMKOCTh THCIUIIJIMHBI 110 5.0 180 135

y4eOHOMY ILIAHY

KonTakTHas padora: 0,33 12 9

Jlexmm (Jlek) 0,11 4 3




[Tpaxtrueckue 3ausatus (113) 0,11 4 3
JlabopatopHsie 3aHsTus (J1ad) 0,11 4 3
CamocrositesibHas padora (CP): 4.42 159 119,25
KonTtposbHbie paboThl 1,11 40 30
Pedepar 0,56 20 15
CaMocTosATeIbHOE U3YUYCHHE PA3ACIIOB 275 99 74,25
JICIUTIAHBI
Buj koHTpoIs: 3a4eT / IK3aMeH 025 IK3aMeH IK3aMeH
’ ) (6,75)

AHHOTaNUA padoyeil NporpaMMbl M CUUILTAHBI
«be3zonmacHocTsb ku3HegesaTeabHocTH» (b1.5.08)

1. Hear aucuMmiuHbl — ¢opMHpoBaHHE Yy oOyuaromierocs MnpodeccHoHanbHOMI
KYJIBTYpbl 0€30MaCHOCTH, MOJ KOTOPOW MOHMMAETCS TOTOBHOCTH M CIIOCOOHOCTH
JUYHOCTH UCIIOJNBb30BaTh B MPO(QECCHOHATBHON JESITEIbHOCTH TNPHOOPETEHHYIO
COBOKYITHOCTb 3HaHHM, YMEHUH.

2. B pe3yabrare wu3ydyeHHs JUCHMIUIMHBI o0y4yaloluiicd 10 mnporpaMmme
0akaJjiaBpuaTa J10JIKeH:

Obaaoams cnenyromumu oowexyromyproimu (OK) u obwenpogheccuonanvrovimu (OIIK)

KOMITETEHIIUSIMHU:

CIIOCOOHOCTBIO K CaMOOpraHu3aliy U camoodpazobanuto (OK-7);
CTIIOCOOHOCTBIO HCIIOJIb30BaTh MPHEMbI OKa3aHUsS MEPBOW MOMOIIM, METOJbI 3alIUTHI B
yCII0BUSIX upe3Bbluaiinbix cutyarmii (OK-9);

BJIa/ICHHEM OCHOBHBIMH METOJAMH 3alllUThI POU3BOICTBEHHOTO MEPCOHAA M HACETICHUS

OT BO3MOYKHBIX TTOCIICICTBHI aBapHii, KaracTpod, cTuxuitHbix 6enctuii (OITK-6).
3uams:
OCHOBHBIE TeXHOC(EpHBIE OMACHOCTH, UX CBOMCTBA M XapaKTEPUCTUKU;

XapakTep BO3JCHCTBHSI BPEIHBIX U OMACHBIX (DAKTOPOB Ha YEJIOBEKA M MIPUPOIHYIO CPEay,

METOJIbl 3allluThl OT HHUX NPUMEHHUTENBHO K cdepe CcBoell mnpodeccnoHaIbHON

JesITeTbHOCTH.

Ymemo:

UACHTU(GUIMPOBATH OCHOBHBIE OMIACHOCTH CpEJibl OOUTaHM YelIOBEKa,

OLICHMBATh PHUCK HX peanu3allid, BbIOMpPATh METOABl 3allUThl OT OMACHOCTEH

IpPUMEHUTENbHO K cdepe cBoel NpodeccHOHANbHOM JESITeNbHOCTH M CHOCOOBI

obecriedeHrst KOMQOPTHBIX YCIOBUH KU3HEAEATEILHOCTH.

Braoems:

3aKOHOJATEIbHBIMH M TIPaBOBBIMH aKTaMH B 001acTd O€30MacHOCTH M OXpaHbI
OKpY>Karolen cpeibl, TpeOOBaHUAMU K 0€30IMaCHOCTH TEXHUUECKHUX PETIaMEHTOB B cepe
po¢ecCHOHATILHOMN 1eATEbHOCTH;

CTIOCO0aMH U TEXHOJIOTHSAMH 3aIIHUTHI B YPE3BBIUANHBIX CUTYAIIHSIX;
MOHATUMHO-TEPMUHOJIOTUYECKUM anmapaToM B 00J1acTH 0€3011aCHOCTH;

HaBBIKAMHU PAIMOHAIN3ANNN TPO()ECCHOHATBHONW JEATENBHOCTH C LENbI0 00eCTIeUeHHS
0€30MaCHOCTH U 3aIUThl OKPYXKAIOIEH Cpeibl.

3. Kpatkoe conep:kanue THCHHMIIIHHBI.

Beenenne B Oe3omacHocTb. OCHOBHBIE TMOHATUS W omnpezeneHus. besomacHocTs u

YCTOWUYHBOE Pa3BUTHE.

Yenosek u TexHochepa. CrpykTrypa TexHOchepbl M €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE COCTOSIHIE TeXHOC(hEphl U TeXHOCHEPHOM 0€30MacHOCTH.

I/I,ZLCHTI/I(I)I/IKE[L[I/IS{ U BO3ACHCTBHE Ha 4YeIOBEKa BpPCAHBIX W OIIACHBIX (I)&KTOpOB CpCablL

oOuTaHus.




Knaccuukanuss HeratuBHBIX (aKTOPOB cCpenbl OOUTAHUS 4YeloBeKa. XHMHUYECKHE
HeraTUBHbIE (aKTOphl (BpeAHBIC BeIIeCTBa). MeXaHWYECKHEe W aKyCTUYECKHe KoJieOaHUs,
BUOpalMsi W IIyM. OJIEKTPOMAarHUTHBIE H3IMy4eHHS M MO0 VOHM3HMpYIOLIMe H3IydYeHHUe.
Onexkrtpudeckuil  Tok. OmnacHble MexaHudeckue ¢akropsl. Ilpomeccel ropeHus u
I105KapOB3PHIBOOIIACHBIE CBOIMCTBA BEILIECTB U MaTepuanoB. CTaTH4YECKOE 3JIEKTPUUECTBO.

3amura yenoBeKa U cpesibl OOMTaHUs OT BPEIHBIX U ONACHBIX (PAKTOPOB MPHPOIHOIO,
AHTPOIIOTEHHOT'O U TEXHOT€HHOI'0 MPOUCXO0KICHUS.

OCHOBHbBIE NPUHIMIIBI 3ALIUTHI. 3alUTa OT XUMUYECKUX U OMOJIOIMYECKUX HEraTHBHBIX
¢dakTopoB. 3ammra OT SHEPreTUYECKUX BO3JACHCTBUN u (usndeckux mnosed. OOecrieueHue
0e30I1aCHOCTH ~ cHCTeM, padoTaloIMX O]l JaBJI€HUEM. be3omacHoCTh  3KCIUTyaTaluu
TpyOOIPOBOJIOB B XMMHYECKON MPOMBINUICEHHOCTH. bezomnacHas sKcIutyaTanuss KOMIIPECCOPOB.
AHain3 1 OLEHUBAHNE TEXHOT'€HHBIX U IPUPOIHBIX PUCKOB.

Obecneuenrie KOMGOPTHBIX YCIOBUHM JJIsl )KU3HU M JESATEIBHOCTH 4enoBeka. IlonsTue
KOM(OPTHBIX WIM ONTHUMAIbHBIX YCIOBHH. Mukpoknumar nomenieHuid. OcBelieHne 1 CBEToBas
cpelia B IOMEIICHHH.

Ilcuxodusmnonoruyeckre 1 3proHOMUYECKHE OCHOBBI 0€30M1aCHOCTH.

[lcuxuueckue mpoueccsl, CBOWCTBA U COCTOSIHMS, BIMSIONIME HAa Oe30macHOCTb. Buael u
YCIIOBUS TPYIOBOU AEATEIBHOCTU. DPrOHOMUYECKHE OCHOBBI O€30IaCHOCTH.

UpesBblvaiiHble CUTYaIlMU U METO/IbI 3aIIUThI B YCIOBUAX UX PEaIU3allUu.

O6uue ceenenus o YC. Ioxap u B3pbIB. ABapUu Ha XMMUYECKH OIACHBIX OOBEKTaX.

Pagnanmonnsie  aBapum. Ilpubopsl paaguanMoOHHOW, XHMHUYECKOH pa3BeAKH U
J03UMETPUYECKOro KOHTpouIs. Upe3BbluaiiHble CUTYallu BOCHHOTO BPEMEHH. 3allluTa HaceJIeHUs
B YpE3BBIUANHBIX CHUTyalUsX. YCTOHYMBOCTh (DYHKIIMOHUPOBAHHS OOBEKTOB 3KOHOMUKH B
Ype3BbIUAHBIX CUTYALUSX.

VYnpasiieHue 6€301acHOCTHIO JKU3HEIEATEIbHOCTH.

3akoHOJaTeIbHbIE M HOPMAaTHBHBIE IPABOBBIE OCHOBBI YIIPaBJIEHUS O€30MaCHOCTHIO
KHU3HEIEATEIIbHOCTH. DKOHOMHUYECKHE OCHOBBI YIpaBlieHHs Oe3omacHOCThio. CTpaxoBaHHe
puckoB. ['ocynapcTBeHHOE yIpaBiieHHe 6€3011aCHOCTBIO.

4. O0beM y4eOHOI TMCHUNIHHBI:

4.1. OuHas popma:

Bun yuebnoi paboTbl B 3auetHbIX B akagem. B actponom.

€IMHUIIAX gacax qacax

OO0mast TpyA0eMKOCTb 1M CHUILIHHBI 4.0 144 108

1o y4e0HOMY ILIAHY

KounraktHas patora (KP): 1,33 48 36

Jlexruu (JIek) 0,89 32 24

JIaGopartopubie 3ansTus (JI3) 0,44 16 12

CamocronTesannas padora (CP): 1,67 60 45

[ToaroroBka K KOHTPOJIBHBIM 3aHATUSIM 1,11 40 30

[TonroroBka Kk 1a00paToOpHBIM paboTam 0,56 20 15

Buja koHTposi: 3a4eT / IK3aMeH 1,0 Ok3ameH (36) | Dx3amen (27)

4.2. 3aounas dopma:
Bun yae6HO# paboThI B 3auerHbIX B akanem. B actponom.

SIMHHIIAX qacax qacax

OO0masi Tpy10eMKOCTb 1M CHUILIUHBI 4.0 144 108

10 Y4eOHOMY IJIAHY

KonraktHas pa6ora (KP): 0,33 12 9

Jlexruu (JIek) 0,22 8 6

JlaGoparopubie 3ausTus (JI3) 0,11 4 3

CamocrositesbHas padora (CP): 3,42 123 92,25




IToaroroBka K KOHTPOJIBHBIM paboTam 1,11 40 30
ITonroToBka K 1a00paTOPHBIM 3aHATUSIM 0,56 20 15
Jlpyrue BUbI CaMOCTOSITENHLHON pabOThI 1,75 63 47,25
Bupa xouTpoJisi: 3a4er / 3k3amMeH 0,25 JK3aMeH IK3aMeH
©) (6,75)

AHHOTaNUA padoyeil NporpaMMbl M CUUILTHAHBI
«IIpoueccel n anmapaTsbl XumMudeckoi Texnonorun» (b1.5.09)

1. Ileap TUCHUIJIMHBI — BMECTE C JUCHMIUIMHAMM OOINCH XMMHYECKON TEXHOJIOTHEH,
XUMHYECKMMH TPOIECCAMU M PEaKTOpaMH M JAPYTUMH, CBA3aTh OOIICHAYYHYIO H
OOIIEMH)KEHEPHYIO TMOJATOTOBKY XHMMHKOB-TEXHOJIOTOB, YTO HEOOXOJUMO IMpHU
MOJIFOTOBKE OaKaJlaBpOB 0 JAHHOMY HAINpPaBJICHUIO JIJIsl HAYYHO-HCCIEA0BATEIbCKOM
U TIPAKTHYECKOM pabOoThl HA IPEITPHUATHIX

2. B pe3yabrare Wu3yYeHUs] MCUMILUIMHBI OOydYalolIWiics MO mporpamMme
0akajaBpHUaTa q0JI’KeH:

Obaaoams crnenyomumu oouenpogeccuonanvrvimu (OIIK) komneTeHIusIMHU:

—  CIOCOOHOCTBIO M TOTOBHOCTBIO HCITIOJIb30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JHMCUUILIMH B ipodeccuonanbHoi nesirenbHoctr (OITK-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHMSI O COBPEMEHHOW (PU3MYECKOW KapTHHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BEUIECTBA ISl HOHUMaHUs —
OKpYyKaroIiero Mupa u ssieHuii mpupost (OI1K-2);

— TOTOBHOCTBIO UCITIOJIb30BaTh 3HAHUS O CTPOEHUHU BEIIECTBA, IPUPOJIE XUMHUUECKOU CBA3U
B PA3JIMYHBIX KJIACCAX XUMUYECKUX COCAUHEHUN NIl IOHUMAaHUs CBOMCTB MaTepUAIIOB U
MEeXaHH3Ma XUMHUYECKHUX MPOIECCOB, MPOTEKAOIIMX B OKpysxkaromiem mupe (OITK-3).
3nams:

— OCHOBBI TEOpUU TEPEHOCAa HMIYJbCa, TEIUIAa W MAaCChl; MNPUHIUIB (PU3NYECKOTO
MOJICJIMPOBAHUS TIPOIIECCOB; OCHOBHBIC YPAaBHEHHS JBM)KCHHS JKHUJIKOCTEH;, OCHOBBI
TEOpUHU TEIUIONepeaaun; OCHOBBI TEOPHUH MAaCCOIMEpeaayu B CUCTEMaX cO CBOOOJHON U
HETIOABMKHOW TpaHMIled paziena (a3; TUIOBBIE MPOIECCHl XUMHUYECKON TEXHOJIOTHH,
COOTBETCTBYIOIIME aNMnapaTbl 1 METOJIbI UX PacyeTa;

— METOABl  TIOCTPOCHUS OMIHUPUUECKHMX H  TCOPETUUYECKUX  MOJACNIed  XHUMHKO-
TEXHOJIOTMYECKHUX MPOLECCOB.

Ymems:

— OMpenensaTh XapakTep IBWIKEHUS S>KUJIKOCTEH U Ta30B; OCHOBHBIC XapaKTEPUCTHKU
MIPOLIECCOB TEIJIO- M MAacCOMepeauu; paCCUUTHIBATH TApaMeTPhl U BEIOUpATh anmaparypy
JUISl KOHKPETHOTO TEXHOJIOTHYECKOT0 MpolLiecca;

— pPaccuMThIBaTh OCHOBHBIE XapaKTEPUCTUKH XHUMHUKO- TEXHOJOIMYECKOro Ipoliecca,
BBIOMpATH PAllMOHAIEHYIO CXEMY.

Braoemy:

— METOJaMHM TEXHOJIOTMUECKHX pPACUETOB OTIENbHBIX Y3JI0B M JeTalell XUMHUYECKOIO
000pynOBaHUS;

— HaBBIKAMH MPOEKTUPOBAHUS THUIIOBBIX aIMMapaTOB XMMHUYECKOW MPOMBIIIIECHHOCTH;

— METOJaMH  OMNpEACJICHUS  PAIlMOHAIBHBIX  TEXHOJOTHYECKUX  PEKHMOB  PpabOTHI
00opyIOBaHUS.

3. Kparkoe coaep:xanue 1MCUUIIMHBI

Moayas 1. T'mapoauHaMuuecKrue MPOLIECCHl U alapaTbl XMMUYECKOW TE€XHOJIOTUH. OCHOBBI
TEOpuu sBJICHUN TepeHoca. OOIMe 3aKOHOMEPHOCTH THIPOJUHAMHUKH, TEIUIoONepenadn u
Macconepenaun. Xuakoctu u ra3el. [ mpponunamuka. Teuenue B TpyOax u kaHamax. [logobHoe
npeoOpazoBanue ypaBHeHHs: HaBbe-Ctokca. be3pa3MepHble MepeMeHHBIE - KPUTEPUU
ruponHaMudeckoro nogodus (ditnepa, PeitHonbaca, @pyna, TOMOXpPOHHOCTH), UX (PU3HUECKUN



CMBICII; TapameTpuueckue kpurepun. KpurepuanbHoe ypaBHEHHE JBUKEHUS BSI3KOU JKUIKOCTH.
Bri6op ckopocteit motokoB. IlepeMernienue >KMAKOCTEH W Ta30B C IOMOIIBIO MAIlWH,
MOBBIIIAIONINX JIABJICHUE.
Moayab 2. TemioBbie NpoIecchl U anmnaparbl XUMUYECKONH TEXHOJIOTHUH.
OCHOBHBIE TETIOBBIC MPOILIECCHI B XUMHUYECKOU TexHonoruu. uddepeHnnansHoe ypaBHEHNE
nepeHoca sHeprud B (Gopme TemnoTrhl. KOHBEKTHBHBIM IEpeHOC TEIIOThl. PamuaHTHBIN
teronepenoc. Teruionepeaaya B MOBEPXHOCTHBIX TEINIOOOMEHHUKAX.
Moayas 3. [Ilpoumecchl u ammaparbl pas3feieHHs TOMOTeHHbIX cucrteM. (OCHOBHBIE
MacCcOOOMEHHBIE TTPOLIECCHI).
OcHoBbI MaccOOOMEHHBIX IporieccoB. [uddepennnansHoe ypaBHeHHE KOHBEKTUBHOTO
NepeHoca Macchl B OMHAPHBIX cpepax. Macconepeaada. MarepualibHbIN OanaHc HEMPEPHIBHOTO
YCTaHOBUBIIETOCS Mpoliecca. Pacuer MaccOOOMEHHBIX MPOLIECCOB U AINapaToB AJis CUCTEM C
OJIHUM PACIIPEEIISIEMbIM KOMITOHEHTOM.
Pacuer nmonepevynoro ceuenus (quamMeTpa) KOJIOHHBI; MPEAEIbHO TOMYCTUMAs U SKOHOMUYECKH
ONTUMAJIbHAS CKOPOCTH CIUTOMIHOMN (ha3bl. OCHOBBI pacueTa BBICOTHl MACCOOOMEHHBIX aIllapaToB
C HETPEPHIBHBIM U CTYNEHYaThIM KOHTaKTOM (pa3. OO1ire NpUHIMIIBI YCTPOHCTBA U
KJIaCCU(UKAIIMS aNapaToB I MaCCOOOMEHHBIX TIPOIIECCOB B CUCTEMAaX «ra3(Iap)-KUIKOCTbY.
OcoOeHHoCTH KOHCTPYKLUK abcopOepoB. OCHOBBI pacyeTa U annapatsl s TUCTUILISAIUH.
Monayab 4. OcHOBHbIE THIpOMEXaHHUYECKHE Mporecchl. [Iporeccsl M ammapaThl pasieicHus
TeTePOTreHHBIX CHCTEM.
Paznenenne XMIKUX W Ta30BBIX T'€TEPOTCHHBIX CHCTEM B TOJIE CHJI TsDKECTH. TedeHue uepes
HEMOJIBUYKHBIE 3€PHUCTBIC U TCEBAOOXKIKEHHBIE clIou. DUIBTPOBAHHUE CYCIIEH3UH M OYHCTKA
ra3oB OT MbUICH HA PUIIBTPaX.

4. O0beM yueOHON AUCUMILIMHBI:

4.1. Oynas dopma:

Bcero 5 ceMecTp 6 cemecTp
Brpl yueOHoit paboTe! 3a1. Ak. 4Jac. 3au. en. Ak. 4gac. 3a. AK. 4Jac.
en. CH.

O0mas Tpya0eMKOCTh
AUCHMIIHHBI 10 Y4eOHOMY 10 360 5 180 5 180
TUIAHY
KonrakTHas padora (KP): 3,56 128 1,78 64 1,78 64
Jlexruu (JIek) 1,78 64 0,89 32 0,89 32
[Tpaktiueckue 3anstus (I113) 1,78 64 0,89 32 0,89 32
(CCaIT)?CTOHTeHLHaﬂ padora 4,44 160 2,22 80 2,22 80
CamocTosiTeTbHOE H3YUCHHE 4,44 160 2,22 80 2,22 80
pa3esioB AUCIUTIIIMHBI
Bua kouTpoas: 3auer / JK3aMeH JK3ame
IK3aMeH 2,0 72 10 (36) 10 H (36)

Bcero 5 cemMecTp 6 cemecTp

Bunael yue6HOM paboThI 3au. | AcTtp. 3au. e AcTp. 3au. Actp. uac.
enl. Jac. qac. el

O01mas Tpy10eMKOCTh
JUCIHUTLIAHBI 0 y9eOHOMY 10 270 5 135 5 135
TIAHY
KonTaktHas padora (KP): 3,56 96 1,78 48 1,78 48
Jlexumm (Jlek) 1,78 48 0,89 24 0,89 24




[Tpaxtuueckue 3ausatus (113) 1,78 48 0,89 24 0,89 24
CamocrosiTebHas padora 4.44 120 222 60 222 60
(CP):
CamocTosiTeIbHOE U3YUECHHE 4,44 120 222 60 2,22 60
pa3esioB TUCIUTIIMHBI
Bux konrTpoasi:  3auer / JK3aMeH IK3aMeH
IK3aMeH 2,0 >4 1.0 (27) 10 (27)
4.2. 3aounHas ¢opma:
Bceero 6 cemecTp 7 cemecTp
Bunast yueOHoI paboThI
3aq. AKk. Jac. 3au. en. AKk. Jac. 3aq. AKk. Jac.
el. ca.
O01mas Tpy10eMKOCTh
AUCHUILIUHBI 10 y4eOHOMY 10 360 5 180 5 180
TUIAHY
AyYAUTOpPHBIE 3aHATHS: 0,88 32 0,44 16 0,44 16
Jlexumu (Jlek) 0,44 20 0,22 8 0,22 8
[Tpaktuyeckue 3anstus (I13) 0,44 20 0,22 8 0,82 8
(Cé‘;‘)‘.’c“””e“"“a" padota | g65 | 310 4,31 155 | 431 | 155
CaMOoCTOsATEIbHOE U3YUCHHE 8,62 310 4,31 155 431 155
pa3eioB JUCIUILIAHBI
Buxy WTOrOBOr0 KOHTPOJIS: 05 18 025 JK3aMeH 025 JKk3ame
3a4et / IK3aMeH ' ’ (9) ’ H (9)
Bcero 6 cemecTp 7 cemecTp
Bunpsl yaeOHOM paboThI 3au. | AcTtp. Actp. 3au.
e wac, 3au. en. ac. oL Actp. yac.
O01as Tpy10eMKOCTh
AMCUMILUIMHBI 10 y4eOHOMY 10 270 5 135 5 135
TUIAHY
AyAUTOpPHBIE 3aHATHS: 0,88 24 0,34 12 0,34 12
Jlexumn (Jlek) 0,44 12 0,17 6 0,17 6
[Tpaktuueckue 3anstus (I13) 0,44 12 0,17 6 0,17 6
(Ccalﬁ‘)‘,’”"’”e“"“a" padora 8,62 | 2325 4,31 116,25 | 4,31 | 116,25
CamocTosTenbroe H3yueHue | g6y | 9395 431 | 11625 | 431 | 116,25
pa3esioB AUCIUTIIIMHBI
Bua wuTOroBoro KOHTpOJIA: JK3aMeH JK3aMeH
3auer / IK3aMeH , ,
/ 0,5 13,5 0,25 (6,75) 0,25 (6,75)

AHHOTanuA padoyeil MPOrpaMMbl THCHUILTHHBI

«O6mast xumuueckasi Texnosiorusi» (b1.5.10)
1. Heap aucuumianHbl — GOpMHUPOBAHUE 3HAHUNW B O00JIACTH pean3all XUMHKO-

TCXHOJIOTUYCCKUX HPOLECCOB C

y4eToM  (PHU3UKO-XMMHUYECKHX OCOOCHHOCTEH

MPOTEKAIONINX PEAKIINNA, BEIOOpA ONTHUMATBHBIX YCIOBUM pPEaTU3yEeMBIX MPOIECCOB,
COCTaBJICHUU

BbIOOpa

3 PEKTUBHBIX PEAKTOPOB,

HpI/IO6peT€HI/I$I HAaBBIKOB B




MaTepUaIbHBIX U TETUIOBBIX 0aIaHCOB, B pacdyeTe MPOIECCOB U PeaKTOPOB Ha OCHOBE
MaTeMaTUYeCKOT0 MOJEIUPOBAHMS, TOJyYeHUs 3HaHUN B 00jacTu pa3paboTKH
sHEeprocOeperaromx XUMHKO-TeXHoJorndeckux cucrem (XTC), 0e30TXOMHBIX H
MaJIOOTXO/IHBIX TEXHOJIOTHI Ha IPUMEpPEe COBPEMEHHBIX ITPOU3BOJICTB.

2. B pesyabraTre u3yYeHHs JUCHUIUIMHBI oOyyamommiicsi 10 Tporpamme
0akaJjiaBpuaTa J10JIKeH
Obaaoams cnenyrwomumu oowenpogeccuonanvuvimu (OIIK) u npogheccuonanvrvimu
(ITK) xoMIIeTeHIIUSIMHU:

— CIOCOOHOCTBIO M TOTOBHOCTBIO MCIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUIAH B mpodeccruonanbhoi aesreiapaoctr (OITK-1);

— CIIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHHYECKHWE pEIICHHS TpU pa3paboTke
TEXHOJOTHYECKHUX MPOIECCOB, BEHIOMPATh TEXHUYECKUE CPECTBA U TEXHOJIOTHH C YIETOM
9KOJIOTHYECKUX MmocieacTBUi ux npumenenus (ITK-4).

3uams:

— OCHOBBI TEOPUHU XUMUYECKUX MPOLIECCOB U PEAKTOPOB;

— METOJAOJOTHIO HCCIEeIOBAaHUS B3aHMMOJCHCTBUS XMMHMUYECKUX MPEBPALICHUN U SBICHUIM
MepeHoca Ha BCEX MACIITAOHBIX YPOBHSX;

— METOAMKY BBIOOpA peakTopa U pacdyéra mporecca B HeM,

— OCHOBHBIC PEAKIIMOHHBIC ITPOILIECCHI U PEAKTOPHI XUMHUECKON 1 OMOTEXHOJIOTUHY;

— OCHOBHBIC NMPHUHIIMITEI OPTAHHU3AIMH XUMHUYECKOTO TPOU3BOJCTBA, €r0 HEPAPXUICCKYIO
CTPYKTYPY, METOJIbI OLIEHKU 3((HEKTUBHOCTH MPOU3BOJICTBA;

— OCHOBHBIC XHMHUYECKHE TIPOU3BOICTBA.

Ymemy:

— paccuMTaTh OCHOBHBIE XapaKTEPUCTHUKU XUMHUUYECKOTO MPOIlecca;

— BBIOpATh pallMOHATBHYIO CXeMY MPOU3BOCTBA 3a/IaHHOTO MPOAYKTA;

—  OLEHUTh TEXHOJIOTUYECKYIO 3(h(PEeKTUBHOCTH MPOU3BOJICTBA;

— BbIOpaTh (O PEKTUBHBIN TUIT PEAKTOPA;

— TMPOBECTH pacueT TEXHOJOTUYECKUX MapaMeTpoB JJIs 33JaHHOTO MPOIECcca;

—  ONpEeNeIUTh MapaMeTPhbl HAWTYUIIIeld OpraHU3aIiy IMPOoIlecca B XHMHUECKOM PEakTope.

Braoems:

— MeToAaMu aHanu3a 3PPEeKTUBHOCTH PabOThl XUMHUYECKUX MPOU3BOJICTB;

— MeTOAaMM pacueTa M aHalM3a MPOILEeCCOB B XMMHUYECKUX PEAKTOpax, OMpeleieHHUs
TEXHOJIOTUYECKHX MOKa3aTeNeH;

— METOJaMH BEIOOPA XUMUYECKHX PEAKTOPOB.

3. Kparkoe coaep:kanue 1MCUHNIHHBI

Moayasb 1. Xumudeckasi TEXHOJIOTHS U XUMAYECKOE TPOU3BOJICTBO

1.1. OcHOBHBIE ONIpeAEIEHUS U MOTO0KEHHUS.

XuMHu4eckasi TEXHOJIOTHUS - HayKa 00 9KOHOMHUYECKH, YKOJIOTHUYECKU U COITMAIIbHO 000CHOBAHHBIX
crocobax W mporeccax nepepaboTKU ChIpbS C U3MEHEHHEM €ro COCTaBa U CBOMCTB MyTeM
MPOBEJCHUS XUMUYECKUX U (PU3UKO-XUMUYECKUX MPEBPALIEHUH B MpeaMeThl MOTPeOIeHUsT U
cpenctBa mpou3BojcTBA. OOBEKT XUMHUYECKONW TEXHOJOTHU - XHMHUYECKOE IPOU3BOACTBO.
MexoTpacineBol XapakTep XMMHUUYECKOM TEXHOJIOTMU. Pa3BHTHE XMMHMUYECKHX IPOU3BOJCTB U
XUMUYECKON TEXHOJOTHH. MeCTO XUMUYECKON TEXHOJOTUH B TIPOMBIIIIIEHHON cepe U METO/I0B
XAMHYECKON TEXHOJIOTUHA B HEXMMUYECKUX OTPACIAX MPOMBILIIEHHOCTH. METOIbI XUMHUUECKON
TEXHOJIOTUM — CUCTEMHBIN aHaju3 M METOJbl MAaTEeMaTUYECKOro MoAenaupoBaHus. CUCTEMHBIN
AQHAJIN3 CJI0KHBIX CXEM U B3aUMOJICMCTBUM AJIEMEHTOB CXEMBI — IIOHATHE U COJAEPKAHUE METOA.
DuU3NYECKOEe U MATEMATUUECKOE MOJECTUPOBAHNE, ONPEICIICHUE U OCHOBHBIE MTOHATHS, UX MECTO
B WHXEHEPHO-XMMHUYECKUX HCCIEIOBAHUSAX M pazpaboTkax. MecTo M 3HAYeHHE HATYpHOTO U
BBIYMCIIUTEIBHOTO SKCIIEPUMEHTA.

Cogepxanue U 3aJ1au yaeOHOTO Kypca.

1.2. Xumuyeckoe npon3BOACTBO.



[ToHsiTHE O XMMHMYECKOM IPOU3BOJICTBE KaK O CHCTEME MAIMH M annapaToB, COCIUHEHHBIX
MaTepuaIbHBIMU M SHEPTreTUYECKUMHU MTOTOKAMH, B KOTOPBIX OCYIIECTBIISIOTCS B3aUMOCBS3aHHbIE
XUMHUYECKHE TMPEBpaIIeHUss W (U3NYECKHE TMPOLECChl NepepabOTKU ChIpbS B TPOIYKTHI.
MHOropyHKIMOHATBHOCTh XUMUYECKOTO IMPOU3BOJACTBA - IOJYyYEHHUE MPOAYKTOB, SHEPro- U
pecypcocOepekeHne, MUHIMU3ALUsl BO3JCHCTBUS Ha OKpYXarollyto cpeay. OOmast cTpykrypa
XUMHYECKOTO IMPOU3BOJCTBA - COOCTBEHHO XHUMHYECKOE IPOU3BOJICTBO, XpPAaHEHHE CBIPhS U
OPOAYKIMH, TPAHCIOPT, CHCTEMBI KOHTposis H ©Oe3omacHOCTH. (OCHOBHBIE TOACHUCTEMBI
XUMHYECKOTO MPOU3BOJACTBA - IMOATOTOBKA CHIPbSI U MaTepUAOB, XUMHUYECKHE U (DU3HKO-
XUMHUYECKHE IPEBpAICHUs. BBIACICHHE MPOAYKTOB, 00E3BpEKHMBAHUE YTHIIM3ALUS OTXOJOB,
TEIJIO- U JHeproodecredeHue, BOIOIMOATOTOBKA, YIpaBlieHUE MPOU3BOACTBOM. (OCHOBHBIE
TEXHOJIOTUYECKHE KOMIIOHEHTBI - CBIPbE, BCIIOMOTATENIbHBIE MAaTepUalbl, OCHOBHOH W
JOTIOTHUTEIBHBINA MPOYKTHI, OTXO/IbI, SHEPTETHUECKUE PECYPChl, 000pYI0BaHUE, CTPOUTEIHHBIC
KOHCTPYKLUHU B TPUOOPHI, TPOU3BOACTBEHHBIN TIEPCOHAIL.

KauecTBeHHBIE ¥ KOJUYECTBEHHBIE MMOKA3aTEIN XUMUYECKOIO MTPOU3BOJICTBA: TEXHOIOTUYECKUE
MOKa3aTesy - MPOU3BOAUTEIBHOCTh U MOIIHOCTH MPOM3BOJCTBA, BBIXOJ MPOAYKTA, PACXOJIHBIC
KOA(p(UIMEHTHl MO CHIPbI0 M DJHEPTrUd, HHTEHCHBHOCTH IMPOIECCOB, KayecTBO MPOIYKTa;
HYKOHOMHYECKHE II0Ka3aTelll - ce0eCTOMMOCTh IPOJYKTa, NMPUBEACHHBIC 3aTPaThl, yIEIbHBIC
KalnuTajibHbIE 3aTpaThl, MPOU3BOJUTENBHOCTh TPYAd; OKCIUIyaTallMOHHBIE TOKa3aTenu -
HAJIGKHOCTh W 0e30macHOCTh  (PYHKIMOHUPOBAHHS  CHUCTEMBI,  YyBCTBHUTEJIBHOCTb,
pPErylupyeMoCcTb M YIPAaBISEMOCTh MPOIIECCa; COLMANbHBIC IMOKa3aTeldn - BO3JCHCTBHE Ha
OKPYKaIONIYIO Cpeay, 0€301macHOCTh OOCTYKHBAHHS, CTEIIEHh MEXaHU3ALUU 1 ABTOMATH3AIHH.
1.3. CpipbeBBI€ peCypcChl, BOJIa M SHEPTUSA B XUMHUYECKOM MPOU3BOCTBE.

Knaccugukanusi ChIppeBBIX PECYpCOB MO PA3IUYHBIM TpPU3HAKaM - ()a30BOMY COCTOSIHHUIO,
MPOUCXOXKACHUIO, UCTOYHHKAM. MuUHepanbHOE ChIpbe (PyAbl M IMOJIE3HBIE MCKOIAeMBbIE),
OpPraHu4ecKoe MPHUPOJHOE CHIphe (TOPIOUME HMCKOIAEeMBbIE), PACTUTEILHOE M KHUBOTHOE CHIPHE,
BTOPUYHOE CHIPbE - UX HCIOJB30BaHUE U MyTH MepepaboTku. OCHOBHBIE CIIOCOOBI MEPBUYHON
00paboTKH CHIphsI (OOOTaIIeHWe, OYHMCTKA, TMOJArOTOBKA K TPAHCIIOPTUPOBKE U IEpepadoOTKe).
[TonsiTue, CymIHOCT, M TPUMEPHI YIIIYONEHUS WCIOIb30BAHUS CHIPbS, KOMOMHHPOBAHUS
MPOM3BOJICTB M KOMIUIEKCHON TIepepabOTKHU CHIPHSI.

3HaueHUE U UCTIONIb30BaHKE BOJIBI B XUMUYECKHX MPOU3BOICcTBaX. MicTouHuky Bobl. TpeboBanus
K TEXHOJIOTUYECKOH M ObITOBOM Bojie. [IpoMbINIIIeHHAst TIOATOTOBKA BOJBI M METOJIBI €€ OUYHCTKH
oT npumeceif. OCHOBHBIE METOABI KOHTPOJS KauecTBa BOABI. DKOHOMHs BOAONOTpeOIEeHUs B
pou3BOJICTBE. BOI00OOOPOTHBIE CHCTEMBI.

Buael 1 UCTOYHMKM SHEPTUU B XUMHUYECKOW MPOMBIIUIEHHOCTH. MacmTaObl moTpebieHus u
CHOCOOBI YMEHBIICHHS SHepreThdeckux 3arpar. CyImHOCTP W TpPUMEpPHI pereHepanuud u
peKymnepanuy SHEPrud. ODHEProTeXHOJIOIMYECKHE CHCTEeMbl. BTOpuuHBIE SHEpreTudyeckue
pECypCHI.

Moayas 2. TeopeTndeckre OCHOBBI XUMHUYECKHX MTPOLIECCOB M PEAKTOPOB

2.1. OcHOBHBIE OTIPECIICHHS U MOT0KEHUS

OU3NKO-XMMUYECKHE 3aKOHOMEPHOCTH XHUMHYECKHUX TMPEBpALEHUH - CTEXMOMETPHUYECKHE,
TEPMOJMHAMHYECKUE, KHHEeTHYeckue. llokazarenn XMMHYECKOrO MpEBpalleHHsi - CTENeHb
MpeBpalleHHs], BEIXO IPOAYKTa, UHTErpaibHas U nudQepeHiuanbHas CeeKTUBHOCTH, CKOPOCTH
PEaKINy U TPEBPAIICHUS peareHTOB.

2.2. XuMHYECKHE MPOLECCHI.

Onpenenenne. Kiaccupukamuss XUMHUYECKHMX MPOIECCOB IO PA3IUYHBIM TPH3HAKAM -
XUMHUYECKUM (BUJ XHUMHUYECKOW pEaKIHH, TEePMOJMHAMUYECKUE XapaKTEPUCTHKH, CXema
npeBpalieHuii) u pa3oBbIM (UHUCIIO U arperaTHoe cocTosiHue ¢as).

['omorenHslii xuMuyeckuit mporecc. OmpenerneHre W TOpuUMEpbl. BlMsHHE XUMHYECKHX
NIPU3HAKOB M YCIOBHI MIPOTEKAHMS MpoIlecca Ha ero rmokasarend. CrocoObl MHTEHCU(PUKAIHH.
[TonsiTie onTUMAaNbHBIX TeMmmeparyp. ONTHUMalbHBIE TeMIepaTypbl [Uisi OOpaTUMBIX U
HEOOPaTHMBIX IK30- U SHIOTEPMUICCKUAX PEAKITHA.



I'ereporeHHslil (HEKaTaIMTUYECKUH) XUMHUYECKUH mpouecc. OmpeneiaceHue W IPUMEPHI.
CtpykTypa mpoliecca U ero coctamistomue (craauu). Habmrogaemass CKOpOCTh XMMHUUYECKOTO
npespauienust. O6nactu (pexxuMbl) IPOTEKaHUs POLIECcca, JIUMUTUPYIOLIAs CTaIus.
['eTeporenHsblii XUMHUUYECKHH Tporiece ""ra3 ((KUIKOCTh) - TBepaoe”. OO00CcHOBaHUE, TOCTPOEHUE U
aHaJIM3 MaTEeMaTHYeCKOM MOJAENH Uil peakiuil ropeHust (Monenpb "cxxumaromasicsi cdepa') u
TOIOXUMHYECKOW (Monmens 'c HeB3aumojehcTByromuM sapoM"). HaGmromaemast CKOpOCTh
IPEBpAllCHHsI, BpeMsl MpEBpallleHUs] M MyTH WHTCHCU(UKAMHM IS Pa3IMYHbIX objacTeit
MPOTEKaHUs Impolecca.

['eTeporeHHbIi XUMUYECKUH TIporiecc "ra3 (KUAKOCTH) - KHUAKOCTH". OO0CHOBaHHE, TOCTPOCHHE
UM aHanu3 MareMmathyeckoil Moxenu. HalOmromaemass ckopocTh mpeBpalleHuss U 001acTu
npoTekanus nporecca. [IyTn HHTeHCHUpHUKAIMK 1S pa3IHYHBIX PEKUMOB IIpoIiecca.
Karanutnueckwuii mpouecc. Onpenenenue, Kinaccudukarys, IpuMepsbl. [ eTeporeHHbIi KaTaim3 Ha
TBepaOM Kartanuzatope. OOOCHOBaHHME, MMOCTPOSHHE M aHAIM3 MaTeMaTHYECKOW MOJENIH Ha
KaTaJUTHUYECKON IMOBEPXHOCTH M B IMOPUCTOM 3epHE Karainuzaropa. HaOmromaemas CKOpOCTb
npeBpamieHuss W o0nacTd mpoTekaHuss mpouecca. CTeneHb HCHOIb30BaHUS BHYTPEHHEH
noBepxHocTu. [lyTn nHTeHCHUKAIMK KAaTaTUTHYECKUX MTPOLIECCOB.

2.3. XUMHUYECKUE PEAKTOPBI.

Omnpenenenue U Ha3HAYCHHE XMMHYECKOT0 peakTopa. PeakTopbl B XMMHUECKUX U HEXMMHYECKHUX
OTpaciIAX NPOMBIIIIEHHOCTH. O030p TUIIOB XUMUYECKUX PEAKTOPOB, X CTPYKTYPHBIE 3J1€MEHTHI
(peakunoHHasl 30HA, YCTPOMCTBA BBOJA M BBHIBOJIA, CMEILCHHUSA, pPa3felieHUus] U pacrpeaeacHus
MIOTOKOB, TETNIOOOMEHHBIE 3JIEMEHTHI), OCHOBHBIE TIPOLIECCHI U SBJICHHS B HUX.

CucremaTu3zanys nNpoueccoB B XUMUYECKOM PEAKTOPe MO MacIITady UX MPOTEKAHUS: XUMUYECKas
peakuus, XMMUYECKUH MpoLIecC B 3JIEMEHTAPHOM 00beMe, IIPOLIECCH] B PEAKIIMOHHOM 3JIEMEHTE U
B PEaKTOpE B ILIETIOM, - UX B3aUMOCBSI3b M HepapXuieckas CTPyKTypa MaTeMaTU4ecKol MOJAETH
npouecca B peakrope. [IpuMeps! mporeccoB B pa3Iu4HbIX BUJIaX XUMHUYECKUX PEAKTOPOB.
Knaccudukanus mpoueccoB B peakTopax IO pa3jHYHbIM IMPU3HAKAM - BHJ XUMHYECKOTO
npolecca, OpraHu3alusl I[OTOKOB pPEareHTOB (CXeMa JBUKEHHUS PEreHTOB Yepe3 peakTop,
CTPYKTypa IMOTOKOB B PEaKIIMOHHOW 30HE), OpraHu3allus TEeIJIOBBIX MOTOKOB (TEIIOBOM PEKUM,
cxeMa TeIuI000MeHa), CTAIlHOHAPHOCTH TPOIIecca.

OO6ocHOBaHME U MOCTPOEHUE MaTeMaTHYECKONH MOJIEIH MpoLiecca B peakTopax pa3iIuyHOro THIA
KaK CHCTEMBbl YpaBHEHU MaTepUaIbHOTO U TEIJIOBOTO 0ajJaHCOB HA OCHOBE JJAHHBIX O CTPYKTYpe
IIOTOKA, XUMHMYECKHMX MIPEBPAlICHMSX, SBJIEHUAX IEpeHoca Tella M BEIlecTBa M HX
B3auMojieicTBuU. CuctemMaru3anus M KiacCU(pUKAIUs MaTeMaTHYECKUX MOJIeNIel MPOIECCOB B
peakTopax.

N3oTepMuyeckue npouecchl B XUMUYECKOM peakTope. BiusHue cTpyKTypbl NOTOKa (MaeaIbHOE
CMELICHHEe M BBITECHEHHUE), CTAI[MOHAPHOCTU IMporecca (IPOTOYHBIM M MEepUOIUYECKUil),
apaMeTpoB U YCIOBUM MPOTEKaHUS Ipoliecca (TeMIepaTypa, KOHIIEHTpalusl, AaBlieHue, 00beM
PEaKIMOHHON 30HBI, BpeMs), BUJa XUMHUUECKOM peakuuu (mpocras M ClO0XKHasg, oOpaTumas u
HeoOpaTuMas) U ee rapamMeTpoB Ha MPOo(UIN KOHIIEHTpAUi U ITOKa3aTeu Mpolecca B peakTope
(cTeneHb MpeBpaLIeHNUs, BEIXO IPOYKTA, CEIEKTUBHOCTS Ipolecca). OCHOBBI pacyera Ipolecca
B peaktope. Conocrapienue 3pGHEeKTUBHOCTH MPOIECCOB B PEAKTOPaX, OMUCHIBAEMBIX MOJIEIIMU
UJCAIBHOTO CMEIIEHUS U BHITECHEHHS.

Heunzorepmuueckue nporecchl B XUMHUYECKHX peakTopax. OpraHusanus TEIUIOBBIX MOTOKOB U
pPEKMMOB B XUMHUUYECKUX peakTopax. Pacrpenenenue temmnepaTypsl, KOHIEHTPALMA U CTEIIEHU
IIPEBpAIEHHs] B pEaKTOPE B pEXKUMaxX UAEATbHOTO CMEIIEHUS U BRITECHEHUS, ainadaTHuecKoM 1
¢ teruiooOMeHoM. CBsI3b TeMIIEpaTyphl U CTENIEHH NMPEBpAIICHUs B aJuabaTHUECKOM Ipoliecce.
ConoctaBieHue ¢ U30TEPMUUECKUM PEXKUMOM. UHCIIO U yCTOMUNMBOCTH CTAIIMOHAPHBIX PEKUMOB
B PEAKTOpax UICAIbHOTO CMELIEHHUS.

2.4. ITpoMBIIUIEHHBIE XUMUYECKNE PEAKTOPBI.

Ha KOHKpeTHBIX mpuMepax NPEIMETHO PacCMATPUBAIOTCSA IPOMBIIUIEHHBIE PEaKTOPbl s
MIPOBEJICHUS MPOIIECCOB TOMOTE€HHBIX, T€TEPOr€HHbIX U KaTaIUTUYECKUX - THUIBI PEAKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOCHHOCTHU PeXHUMa, 00JIaCTH UCTIONb30BaHUSI.



Mopayas 3.XuMHUECKOE POU3BOACTBO, KaK XMMHUKO-TexHOIornueckas cucrema (XTC).
3.1. CTpyKTypa 1 onrcaHue XMMHKO-TEXHOJIOTUYECKON CUCTEMBI.
XUMHYECKOE IPOU3BOJICTBO Kak XUMHKO-TexHoornueckas cucrema (XTC). Ilonstue cucrems! u
XTC. CocraB XTC: anemenTsl, cBsI3U, nmojacucteMbl. DineMeHTsl XTC, Knaccudukamus mo BULy
MpoOLIECCOB M  Ha3zHaueHuto. TexHonormueckue cBsi3u  aiemMeHToB XTC  (MOTOKM).
[TocnenoBarenbHas, MapaienbHasl, pa3BeTBICHHAs, MOCIEIOBaTeIbLHO-00BOAHAs (Oaiinac),
oOpaTHas (peluKi) TEXHOJIOrHYecKre cBs3u. X cxeMbl 1 Ha3HAaYeHUE.
Onucanne XTC. Buasl moneneit XTC - onucartenpHbie U Tpadudeckue. OnucareabHbIe MOACIN
- XMMHYECKasi cXxemMa M MaTemartuueckas mopenb. ['paduueckune momenu - QpyHKIMOHAIBHAS,
TEXHOJIOTHYECKasl, CTPYKTypHas U JApyrue (crenuaibHble) cxembl. HazHaduenue, mpuMeHeHue U
B3aUMOCBSI3b MOJICIICH.
3.2. Anamus XTC.
[Tonsitue, 3agaun u pe3ynbrarsl aHanusza XTC - cocrosuue XTC, mMaTepHalibHBIA U TEIIOBOM
OaslaHChl, TOKA3aTEIN XMMHUECKOTO IPOU3BOICTBA.
Cgoiictea XTC Kkak CHCTEMBI: B3aUMOCBSI3aHHOCTh PEXHUMOB JJIEMEHTOB, pa3linuue
ONTUMAJIBHOCTH 3JEMEHTa OJMHOYHOTO M B CHCTEME, YCTOMYMBOCTb M CYIIECTBOBAaHUE
CTAIlMOHAPHBIX PEKUMOB U JIP.
MatepuanbHblii M TEIUIOBOM OayiaHchl. MeTOoAMKa COCTaBJICHUS U pacuyeTa MaTepUaIbHBIX U
terioBbix OanmaHcoB XTC um ee moacucreM. OcoOCHHOCTH pacueTa OalaHCOB B CXEMax C
perukioM. @opMbl IpeCTaBIeHNs OalaHCOB (Ta0JIUILIBI, TUArPaMMBI U JIp.).
MarepuanbHplii 0anaHC Juisi MacCOOOMEHHBIX M PEaKLMOHHBIX IEMEHTOB. Mcmosb3oBaHue
CTEXUOMETPUYECKUX, TEPMOAMHAMUYECKUX U Mex(a3HbIX OallaHCOBBIX COOTHOIICHUU.
CTexuoMeTpruiecKue COOTHOIICHUSI U UX PA3HOBUAHOCTU. CTENEHb MCIOJIB30BAHUS CHIPHEBBIX
pecypcoB.
DOHTaNBMUIHBIN, JHEPTeTHUECKUH (TI0 TTOJIHOW SHEPTUH ) U dKcepreTudeckuit 6amancel u KI1/1. Mx
CONOCTABIICHHUE U UCTIOIb30BaHKE B aHanu3e XTC.
3.3. Cunre3 XTC.
[Tonstue u 3amaun cunrte3a (moctpoenus) XTC. OcnoBHble 3Tanbl pazpabotku XTC. Pomb
MaTEeMaTUYECKUX U IBPUCTUUECKUX METOJIOB.
OcHoBHbIe KOHUEeNUUHU rpu cuHTe3e X TC: moHOe NCII0JIb30BAaHUE ChIPHEBBIX U IHEPTrETUUECKUX
pecypcoB, MUHMMH3ALUs OTXO0B, ONITUMAIbHOE UCIIOJIb30BaHUE annapaTypsl. X copepxanue
U crnocoObl peanuszanuu. KoMOWHUpOBaHHBIE TPOM3BOJACTBA, COBMEIICHHBIE TMPOIECCHI,
BTOPUYHBIE SHEPIETHUECKUE PECYPChI, DHEPTrOTEXHOJOTUUYECKUE CHUCTEMBI, MepecTpanBaeMbie
XTC, 3aMKHYTBIE, MAIOOTXO/IHBIE POU3BOJICTBA - UX TIOHATHS, OCOOCHHOCTH U IPHUMEHEHHUE.
OnHOpOHBIE TEXHOJOTMUYECKHE CXEMbI: CHCTEMa pEKYIepaTHUBHOIO TEIIoOOMEeHa, cHucrema
pasziesieHuss MHOTOKOMIIOHEHTHOW CMeCH, cucTteMa peakTopoB. OCHOBBI TMOCTPOECHHS HX
ONTUMAIBHOU CTPYKTYPBI
Mopayasb 4. [IpombllIIeHHBIE XUMUUYECKHE POU3BOJICTBA.
XUMHYECKHE TIPOU3BOJCTBA PACCMATPUBAIOTCSA TMPEAMETHO KaK pean3aius H3yYEeHHBIX
TEOPETHUYECKUX OCHOB XMMHUKO-TEXHOJIOTMYECKUX MporeccoB U XTC, KOHUENIHUA MOCTPOECHUS
BbicOKOA(p(pexkTuBHOH XTC. OCHOBHOM akKIIEHT Jenaercs Ha (PU3NKO-XMMHUYECKHE OCHOBBI
KOHLICTILIMM  TIOCTPOEHUS TEXHOJOTMYECKOW CXEMbl MPOU3BOACTBA U €ro IOJICUCTEM.
[TpousBoacTBo cepHoil kuciaothl. [IponsBoacTBo ammuaka. IIpon3BOACTBO a30THOW KHUCIIOTHI.
ITpon3BoacTBO cTUpOIA.
Moayasb 5. CoBpeMeHHbIE TEHACHIIUHA B PA3BUTUN XUMHUYECKON TEXHOJIOTHH.
Tekymiee COCTOSIHUE XUMHUYECKON MPOMBIIIIEHHOCTH B MHUpPE M TEHACHIIMU €€ Pa3BUTHSL.
[TepcnekTMBHBIE HICTOYHUKH CBIPBS U dHeprun. Kimactepuzaruss XUMU9IeCKON TPOMBITTUICHHOCTH.
CoBMerieHHble Tpoliecchl. ['MOKuMe W mepecTpanBaeMble TEXHOJOTHYECKHEe cXeMbl. HoBbie
XUMHUKO-TEXHOJIOTHYECKHE MPOLIECCHI U CIIOCOOBI OTyUeHHs MPOoaAyKTOB. HaHoTexHOoI0T 1.

4. O0beM yueOHO AMCUMIINHBI:

4.1. Ognas dopma:



o B 3adeTHBIX B axanem. B actponom.
Bunpl yue6HOM paboTh

SAMHUIIAX yacax yacax
O0uas TpyA0eMKOCTb M CUUILIHHBI IO 6.0 216 162
y4eOHOMY ILIAHY
KonraktHas pa6ora (KP): 2,22 80 60
Jlexiuu (JIek) 0,89 32 24
[Tpaktuyeckue 3ausatus (I13) 0,89 32 24
Jlaboparopusie 3ansTus (J1ab) 0,44 16 12
CamocrositesibHas padora (CP): 2,78 100 75
Buj koHTpOJISI: 3a4eT / IK3aMeH 1,0 Ok3ameH (36) | Ix3amen (27)

4.2. 3aounHas ¢opma:
o B 3adeTHBIX B akanem. B acTponom.
Bunpl yue6HOM paboTh

SAMHUIIAX qacax gacax
O0uas TpyA0eMKOCTb M CUUILIHHBI MO 6.0 216 162
Y4eOHOMY ILIAHY
KonraktHas pa6ora (KP): 0,55 20 15
Jlexruu (JIek) 0,22 8 6
Ipaktrueckue 3anstus (I13) 0,22 8 6
JlabopaTtopusbie 3ansatus (J1ab) 0,11 4 3
CamocrositesbHasi padora (CP): 5,20 187 140,25
Bua xonTpoJa: 3auer / 3k3aMeH 0,25 9K3aMeH 9K3aMeH

9) (6,75)

AHHOTanuA padoyeil NporpaMMbl IMCUMILTHHBI
«CHcTeMBbl yNpaBJieHHs XHMUAKO-TeXHOJIornYeckuvu npoueccamm» (b1.65.11)

1. Henp aumcommiamHbl — ¢QopMupoBaHHe 0a30BbIX 3HAHUI IO TEOPUM CHUCTEM
yIpaBJIeHUs] XUMHKO-TexHojornueckumu npoueccamu (CY XTII), ananu3y cBoicTB
XTII xak 0OBEKTOB yNpaBICHUS U MPAKTUYECKOTO IPUMEHEHUSI TEXHUUECKUX CPEZCTB
yIpaBJIEHUS.

2. B pe3syabrare wu3ydeHus
0akajaBpHaTa qOJIKEH:
Obnadams cnepyromumu oowenpogeccuonanvuvimu (OIIK) u npogeccuonanvruvimu
(ITK) xoMmieTeHITUSIMU:

BJIQ/ICHUEM OCHOBHBIMH METOJAMHM, CIIOCOOAMHU U CpPEACTBAMH IOJyYEHUS, XpaHEHUs,

nepepaboTkn WHGOPMAIMKM, HABBIKAMHU paOOTHl C KOMIIBIOTEPOM KakK CpeICTBOM

ynpasnenus uapopmanueii (OITK-5);

CIIOCOOHOCTBIO M TOTOBHOCTBIO  OCYIIECTBIISAITh TEXHOJIOTMUECKHUH MpolLecc B

COOTBETCTBUM C PErVIAaMEHTOM U HCIIOJIb30BaTh TEXHUYECKUE CPEACTBA JII U3MEPEHUS

OCHOBHBIX [TapaMETPOB TEXHOJIOTUYECKOI0 Ipoliecca, CBOMCTB chlpbs U npoaykuuu (ITK-

1);

CMOCOOHOCTBIO  BBISBJIATH U YCTPAHATh  OTKJIOHEHUS OT PEXKUMOB  PabOTHI

TEXHOJIOTUYECKOro 000PYIOBaHUS U TTAPAMETPOB TeXHOIoruueckoro mporecca (IK-11).

3namo:

OCHOBHBIE ITOHATHUS TEOPUH YIIPABIECHUS; CTATUYECKUE U JTUHAMMUECKHUE XapaKTEPUCTUKU

00BEKTOB yIpaBiieHUs; OCHOBHBIE BUIbI CAY U 3aKOHBI peryIupOBaHUS;

tunoBsle CAY B XUMHYECKOW IPOMBIIIJIEHHOCTH; METOAbl U CPEACTBA H3MEPEHUs

OCHOBHBIX TEXHOJIOTHUECKUX MTAPAMETPOB; ycTOMUNBOCTh CAY;

AUCIHHUITINHBI Oﬁy'lﬁlﬂlllﬂﬁ(!ﬂ mo nporpamMmme



— OCHOBHBIE MOHATHS 0 HeIMHEHHbIX CAY, peneiiHbIX cucTeMax, JIOTHUECKUX alropuTMax
YIpaBJICHUS, AIANTHBHBIX U ONTUMAIBHBIX CUCTEMAX yIPABIICHHUS.

Ymemn:

— OMmpeNensaTh OCHOBHBIE CTAaTHYECKHME M JUHAMHUYCCKHUE XapaKTEPUCTHUKH OOBEKTOB
YIpaBJICHUS;

— BBIOMpATh pAlMOHAIBHYID CHUCTEMY pETrYJIHpPOBAHUS TEXHOJOTHYECKOrO IPOIIecca;
OLICHUBATh YCTOWUUBOCTh CAY

— BBIOMpPATh KOHKPETHBIC TUITBI TPUOOPOB 1y1s AuarHoctuku X TT1.

Brnaoems.:

— METOJJaMH TEOPUU AaBTOMATHYECKOIO PEryJupOBaHUs, OpraHU3alMU U pacyéTa CUCTEM
ONTUMAJIBHOTO  YNPaBJIECHUS  TPOLECCAMU  XMUMHYECKOM  TEXHOJOTMHU  TOHKOTO
OpraHUYECKOTO CHHTE3a.

3. Kparkoe coaep:xkanue JTUCHUNIHMHBI

Mopnyas 1. Ocnosnvle nonamus ynpasienusi XUMUKO-mMexHoA02UYeCKUMU npoyeccamy. 3JHaueHne
ABTOMATHUYECKOTO YIPABJICHUS UIA PAa3BUTHUA XUMHUYECKOH MPOMBIIUIEHHOCTH. OCOOEHHOCTH
YIPABJICHUS XMUMHUYECKUM IPEANPUATHEM M XHMHUKO-TEXHOJIOTMYECKUM IIpoueccoM. TexHUKo-
HYKOHOMHYECKUI A(P(PEKT BHEAPEHHUS] aBTOMAaTH3UPOBAHHBIX CHCTEM yrpaBieHus. Pois cucrem
yIpaBJIeHUs B 00ecrieueHNH 0e30MacCHOCTH XMMUYECKOTO MMPOU3BOACTBA i OXPAHBI OKPY KaIOIeH
cpenpl. OCHOBHBIE TepMHMHBI U omnpeneneHus. Mepapxus ynpasiaeHus. OCHOBHbIE NPUHIUIIBI
ynpasinenus. Kiaccuduxauus cucrem ympasineHuss @OyHkiuoHanbHas crpykrypa CAYVY.
IToxazarenu KauyecTBa yNnpaBJICHHUS.

Mopnyas 2. Ocrogbl meopuu asmomMamuyiecKo2o ynpaeieHus.

Marematnueckue mopenu CAY. Jlunamuueckue xapakrepuctuku CAY. Hcnonb3oBanue
orepanuoHHOro ucuncienus it ananuza CAY. TunoBsle JuHaAMUYECKHE 3BEHbs. BpeMeHHbIe 1
YaCTOTHBIE  XAPaKTEPUCTUKH. OKBUBAJIEHTHbIE IPEOOpa3oOBaHMUsS  CTPYKTYPHBIX  CXEM.
YcroitunBocth nuHEHHBIX CAY ¢ oOpaTHO# cBs3pio. Kimaccudukaims 1 OCHOBHBIE CBOMCTBa
00BEKTOB yIpaBiieHHs. MeToabl OIpeaeseHus] CBOMCTB 00BeKTOB ympaBieHus. OCHOBHbIE
3aKOHBI PEryJnpoBaHus. PerynsTopsl Ha OCHOBE UCKYCCTBEHHBIX HEHpOHHBIX cetell. Lludpossie
U poOacTHbIE CHUCTEMbl YIpaBieHHA. BbpIOOp 3akoHa peryaupoBaHHs U OINpejesieHue
ONTUMAJIBHBIX MapaMETPOB HACTPOMKHU MPOMBILIUIEHHBIX PETYISTOPOB.
Mopnyas 3. H3zmepenue mexnonocuieckux napamempos XuMuko-mexHoi02u4ecko2o npoyeccd.
['ocynapcTBeHHass cUCTeMa IPOMBIIUIEHHBIX TPUOOPOB U CpeACTB aBToMaTH3aluu. OCHOBHbBIE
TEPMHHBI U ONIPEJENICHNS METPOsIOTHH. MeToasl n3Mepenunil. CpencTBa H3MEPUTENBHON TEXHUKU
U UX CTaTUYECKUE W JuHamuueckue coictBa. [lorpemnoctu usmepenui. CniocoObl nepegaun
uHpopmanuu Ha paccrossHue. OpraHu3anus auctaHuMoHHON nuarHoctuku XTII. M3mepenue
OCHOBHBIX TEXHOJOTMYECKHX MapaMeTPOB: NABIEHUs, TEMIIEpPaTyphl, pacXxoJa M KOJNYECTBA,
YPOBHSI )HUJIKOCTH U CBIIIYYHX MAaTE€PHUaIOB, COCTaBa U (PU3UKO-XUMHUECKUX CBOWCTB BEILECTB.
Moayne 4. OcHogbl npoexmuposanus aemoOMAmMuyecKux Ccucmem YNnpaeieHus XUMUKo-
MEeXHON02ULECKUMU NPOYECCAMU.
Ocob6ennoctu ynpasnenuss XTII. PerynmupoBaHue OCHOBHBIX TEXHOJIOTHYECKUX IAapaMETpPOB:
pacxona, maBieHus, TemrepaTypsl, ypoBHs, PH. Texuuueckue cpenctBa CAY. OcHOBHBbIE
Pa3HOBUAHOCTH YIPABISAIOMUX YCTPOMCTB. THIBI, XapaKTEPUCTUKU M PacU€T MUCIOIHUTEIbHBIX
MEXaHHU3MOB U PerylIupyromux opranoB. OdopmiieHre NpoeKTHOro 3a/1aHus Ha aBTOMAaTHU3aIHI0
TEXHOJIOTUYECKOTO Tpoliecca. BbIOop Touek n3MepeHus, KOHTPOJIS, YIPaBIsSEMbIX TaPaMeTPOB U
yIpaBISoMMX Bo3aeicTBUi. CTaHIapThl U YCIOBHBIE 0003HAUEHUS JIJIS1 TEXHOJIOTHYECKHX CXEM.
OcnoBuble cBeaenuss 00 ACY TII B xumuueckoil npombinuienHoctu. [Ipumepsr ACY TII B
XUMHYECKON MPOMBIIUIEHHOCTH. OCHOBHBIE BBIBOABI MO Kypcy. COBpEMEHHBIE TEHJICHLIUH B
pazsutuu CY XTII.

4. O0béM y4eOHOH JUCHUNJINHBI:

4.1. Ounas popma:



B B akanem. B actponom.
Bun yae6HO# paboThI 3aUETHBIX yacax yacax
CIMHULIAX
O01mas Tpya10eMKOCTb 1N CHUNITHHBI 5.0 180 135
1o y4eOHOMY IJIAHY
KonTaktHas padora (KP): 1,33 48 36
Jlexmn (Jlek) 0,89 32 24
Jlabopatopusbie 3ausTus (J1ao0) 0,44 16 12
CamocrositesibHas padora (CP): 2,67 96 72
CamocTosTeIbHOE H3YUYCHHE Pa3/IeIIOB 2,67 96 72
JUCITATLIAHBI
Buja koHTpOJISI: 3a4eT / IK3aMeH 1,0 Ok3ameH (36) | Ix3amen (27)
4.2. 3aounHas dopma:
B B akanem. B actponom.
Bun yaeOHOM paboThI 3a4ETHBIX gacax gacax
CAMHUIIAX
O0mas TpyA0eMKOCTb 1M CHUILTHHBI 5.0 180 135
10 y4eOHOMY ILIAHY
KonraktHas pa6ora (KP): 0,33 12 9
Jlexumn (Jlek) 0,11 4 3
[Tpaktnueckue 3anstus (I13) 0,11 4 3
Jlaboparopusie 3ausatus (J1ab) 0,11 4 3
CamocrositesbHas padora (CP): 4,42 159 119,25
CaMoCTOsITeIbHOE U3YUYECHUE Pa3JIeNIOB 4,42 159 119,25
JUCIUATLIAHBI
Bua xonTpoJs: 3auer / 3k3aMeH 0,25 Ik3ameH (9) 9K3aMeH
(6,75)

AHHOTaNUA padovell MPOrpaMMbl TUCHHUILIHHBI
«@unocodpus» (b1.5.12)

Hesab 1ucHUIINHBI — CYOPMHUPOBATH Y CTYAEHTOB KOMIUIEKCHOE MTPEJICTABICHHE O POJIH
u Mecte ¢unocopuu B CHCTEME T'YMAHUTApPHBIX, COLUAIbHBIX U €CTECTBEHHBIX HayK,
MO3HAKOMHUTbh MX C OCHOBaMM (PMIOCO(CKOTO 3HAHUS, HEOOXOAWMBIMU JUISl PELICHUS
TEOPETUYECKHUX U MPAKTUYECKUX 3a/1a4.

B pesyabTare n3y4eHusi AMCHUILIMHBI 00y4aIOLIUIICA 0 MPOrpaMMe 0aKajaaBpuaTa
JOJIZKEH

Ob6nadams cnenyromiuMu oowexyromypusvimu (OK) koMneTeHIusIMu:

CIIOCOOHOCTBIO HCIOJIb30BaTh OCHOBBI (PUIOCOPCKUX 3HAHUM U1t (opMHpOBaAHUS
MupoBo33peHueckoi mosummu (OK-1);

3nameo:

OCHOBHOE COZIep>KaHuE TIaBHBIX (PUIOCO(CKHUX IIKOJI U HANpaBICHUH, NpeAcTaBUTeNei
3TUX WIKOJ, CBSI3b M pasnuuue Ux Gpuiocockux Huae, cBsi3b UCTOPUKO-(PHIOCO(CKUX
KOHIIETIIIUI ¢ COBPEMEHHBIMHU Mpo0IeMaMi MHIUBHUIYaIbHON U OOIIECTBEHHOMN JKU3HHU.
Ymemu:

NOHMMATh M AaHAJIU3UPOBATH MHMPOBO33PEHUECKHE, COLMAJIBHBIE M WHAMBHUIYaJIbHBIE
npo0sieMbl COBPEMEHHOH >KM3HM; TPAMOTHO BECTH JMCKYCCHIO, apryMEHTHUPOBAaHHO
OTCTaMBaTh CBOK MO3MIHIO MO 3HAYUMBIM (puiocodckuM mpobieMaM COBPEMEHHOM
JKU3HU, ONHUpasch Ha HapaOOTaHHBIA B HCTOpuHM (uisocodpuu Marepuai; MPUMEHSThH
noJy4eHHble (UI0cO(CKUe 3HAaHUS K PELICHUIO TPO(PECCHOHATIBHBIX 3a/1a4;



Braoems:

— TpeCTaBICHUSIMHU O (pusiocoduu Kak HayKe M CUCTEME LIEHHOCTEH, ee MecTe B CUCTEME
TYMaHUTAapPHOTO 3HAHUS; OCHOBaMHU (UIOCOPCKOTO MBINUICHUS; KaTeropHalbHBIM
anmapaToM H3y4aeMoW AUCHHUIUIMHBI, (PUIocOMCKUMHM METOJaMHU aHajdn3a Pa3IuyHbIX
npobieM, HaBbIKaMH (UIIO0CO(CKOM KyJIbTYpHl Ul BBIPAOOTKH CHCTEMHOTO, LIEIOCTHOTO
B3IJIs1a HA ACMCTBUTEIBHOCT M MECTO XUMHUU U XUMUYECKOW TEXHOJIOTUU B LEIOCTHOU
KapTUHE MUpA.

3. Kparkoe coaep:xanue 1MCUMIIMHBI:

Benenune. ®unocodus, ee MPOUCXOXKICHUE U POJIb B OOIIECTBE.

Moayasb 1. OcHoBHBbIe (uiI0copcKHe HMIKOJIbI.

Antnunas  ¢wiocopus  (mocokparuku, codpuctsl, Coxpar, J[emokput, Ilnarosn,
ApHCTOTENb, JUIMHUCTUYECKU-pUMCKas Quiiocodus). OcHOBHBIE MPOOIEMBbI CpeIHEBEKOBOM
¢unocopun u snoxu Bospoxknenus. Dunocodus Homoro Bpemennm (XVII — XVIII BB.)
Nneonorus [Ipocsemenus. Hemenkas knaccuueckas ¢uinocodust. Pycckas dunocopus XIX —
XX BB. OCHOBBI MapKCUCTCKOH (hrunocoduu. OCHOBHBIE HAIIPABIICHUS COBPEMEHHOH (rutocoduu.

Monayab 2. Pujiocopckue KOHIENUUH ObITHS U TO3HAHMS.

[IpoGnema ObiTHs B ucTtopuu ¢riocodpun. [loHATHS MATEPUATBHOTO M HACATHLHOTO.
OcHoBHble (unocodckre HaMpaBICHUA: MaTepHalu3M M uaeanu3M. [IpuHimun riodanbHOTO
ABOJIIOI[MOHU3MA B COBPEMEHHON HAYYHON KApTHHE MUPA.

Konuenmuu npoctpancTBa U BpeMeHH B UCTOpUH (pUocoduu U HAYKH.

[Ipoucxoxnenue cozHanus. Posib Tpyna B IpoucXoXaeHUH co3HaHus. Mneanuctuueckue
U MaTepuanucTuyeckue KoHuenuuu co3HaHus. Cos3Hanume u Mo3r. Co3HareiabHOE U
Oecco3HarenbHoe. Co3HaHue U A3bIK. CO3HAHNE U CAMOCO3HAHHUE.

Konuenmuu rHoceonorun B wucTopun (uimocoduu: CceHCyanusM, paruoOHAIU3M,
CKETITUITU3M, arHOCTUIN3M, KOHIICTIIIHS BPOXKICHHBIX UICH, apropu3M. J{naieKkTuka mo3HaHus:
YyBCTBEHHOE U panroHanbHoe. OCHOBHBIE TEOPUU UCTHHBI.

Mopayas 3. IIpo6Jiembl yesnoBexa B pustocodum.

Yenosek kak mpeaMeT (puiaocopckoro aHaiusa B uctopuu ¢punocodpun. [lponcxoxaenue
YyeJloBeKa: IPUPOJHBIE W COLMAIbHBIE YCIOBUS AaHTPONOCOLMOreHe3a. buosornueckoe u
collManbHOE B YenoBeke. HAUBHA, MHAUBUIYaTbHOCTb, THYHOCTD.

CMbICI )KM3HU M TIpeHa3HaueHue yenoBeka. JKu3Hb, cMepTh, Oeccmeprtue. JBukeHue
HEHACHIIMsA, €ro pojb B coBpeMeHHOH »xu3HH. llemn u muenHoctu. CBoboma Boiu U
OTBETCTBEHHOCTH JIMYHOCTH. HpaBCTBEHHBIE, pETUTHO3HBIE, SCTETUUECKHUE IEHHOCTH.

Moayas 4. ®unocodus uctopuu U 0d1ECTBA

YeloBEK B CUCTEME COLMAIBLHBIX CBSI3el. JIMYHOCTL M Macchl, CBO0O01a K HEOOXOIUMOCTb.
Ounocodust uctopuu: (QopmalnMoHHAs U IUBWIM3AIMOHHAS KOHIEMIIMM HCTOPHYECKOTO
pazButus. IlporpeccucTckue M LMKIMYECKHE MOJENM pa3BUTHs. [7oOanbHble MNpoOIeMbl
coBpeMeHHOCTH. KOHIeNIHs YCTOWYMBOTO Pa3BUTUS U CIIEHApUU OYAYIIETo.

O6miectBo u ero cTpyktypa. CoruanbHas, MOIUTHYECKas U TyXoBHas chepbl 001IecTBa.
Konnenmuu rocygapctsa B uctopuu gpuiiocodekoit mpicau. ['pakganckoe o011ecTBO U TPaBOBOE
rocy/apcTBO.

Moayas 5. dunocodekne npodieMbl XUMUM U XUMHUYECKOH TEXHOJIOTHH

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa Hay4HOI'O 3HaHHS, €0 METOJAbl U (POPMBI.
Hayunble peBononnu ¥ CMEHa THUIIOB pallMOHANBbHOCTH. Hayka B coBpeMEHHOM MUpe. JTHKa
HAyKH U OTBETCTBEHHOCTh YUEHOTO.

[IpoGnema cooTHoOmIeHUS HAayKd U TexHUKU. ColuanbHble TOCIEACTBUS HAy4YHO-
TEXHUYECKOTO Mporpecca. ITHIECKUE U IKOJIOTHIECKUE UMITIEPATUBBI PA3BUTHUS HAYKH U TEXHUKH.

MecTo XMMHUU B CUCTEME €CTECTBEHHBIX HayK. OCHOBHas MpobiieMa XUMHUH KaK HAyKH U
npousBojcTBa. llenmn w 3amaum  xumuueckod — TexHonoruu. Crneuuduka XUMHKO-
TEXHOJIOTUYECKOT0 3HaHUs: (PyHIaMEHTATbHOE U MPUKIATHOE, SMIIMPHUECKOE M TEOPETUIECKOE.

4. O0beM y4eOHOI TUCHUNIHHBI:

4.1. Ounas popma:



B 3auernbix | B akagem. yacax | B acTtpoHOM.
Bunpr yue6HOM paboTh eAMHUIAX yacax

O0mas TPyA0eMKOCTh JAUCUMILIMHBI II0 5,0 180 135
y4eOHOMY ILIAHY

KonraktHas pa6ora (KP): 1,33 48 36
Jlexiuu (JIek) 0,89 32 24
ITpaxtuueckue 3ansatus (I113) 0,44 16 12
CamocrositesibHas padora (CP): 2,67 96 72
Buj koHTpoIsA: 3a4eT / IK3aMeH 1,0 Jk3ameH (36) 27

4.2. 3aounas ¢opma:

B 3auetnbix | B akagem. yacax B actponom.

Buabl yueOHoli padoThl eQUHULAX yacax
O60masi TPyA0eMKOCTh JAUCHHUILIMHBI TI0 5,0 180 135
Y4eOHOMY ILIAHY
AyIUTOPHBIE 3aHITHS: 0,33 12 9
Jlexmu (Jlek) 0,22 8 6
ITpakTnueckue 3anstus (113) 0,11 4 3
CamocrositesbHasi padora (CP): 4,42 159 119,25
Buj koHTpoIsA: 3a4eT / IK3aMeH 0,25 Ok3ameH (9) 6,75

AHHOTaNMs padoyeii MporpaMMbl THCHHILTAHBI
«HUcropus» (b1.b.13)
1. Heanb AMCHANIMHBI — GOPMHUPOBAHKE Y CTYAECHTOB KOMILIEKCHOTO MPEICTABIEHHS O PO

U MECTe MCTOPUM B CUCTEME TI'YMAaHMTapHbIX M COLMAJIbHBIX HAYK, KYyJIbTYpHO-
UCTOpPUYECKOM cBOoeoOpa3uu Poccun, ee Mecte BO BCEMUPHO-UCTOPUUECKOM Ipolecce, 00
0COOEHHOCTSIX U OCHOBHBIX 3Tanax €€ MCTOPUYECKOIO Pa3BUTHS; BBEJEHHE CTYJCHTOB B
Kpyr' HMCTOPUYECKUX MpoOJeM, CBSI3aHHBIX C 00JIacThi0 Oyaymied npodeccruoHanbHOU
NeSITeTbHOCTH.

B pe3yJsbTare n3yyeHusi TUCHMIJIMHBI 00y4YalOUIUiics M0 MporpaMMe GakajlaBpuaTa
JOJIZKEH:
Obnadams crnenyromumu oowexyromypusvimu (OK) komneTeHIusIMu:

CHOCOOHOCTh AHAIM3MPOBATH OCHOBHBIE ATallbl M 3aKOHOMEPHOCTH HCTOPHUYECKOTO
pa3BuUTHs 00IIecTBa I POpMUpPOBaHUs rpaxaanckoi nosuimn (OK-2).

3namu:

OCHOBHBIE HaIIPaBICHHS, TIPOOJIEMBI U METOIBI HCTOPUIECKON HAYKH;

OCHOBHBIE 3Talbl U KIIF0YEBbIe cOOBITHS UcTOpun Poccun u mupa;

OCOOCHHOCTH  Pa3BUTUS  POCCUHCKOrO  TIOCYJapCTBAa,  BBINAIOIIUXCS  JAesTeneit
OTEYECTBEHHOM M BCeoOIIel HCTOPUH.

Ymemo:

COOTHOCHTH OOIIME HUCTOPUYECKHE TMPOLECChl U OTAeIbHbIe (DaKThl; BBISBIATH

CYIIECTBEHHBIC YEPThI UCTOPUIECCKHUX IPOIIECCOB, SBJICHUN U COOBITHIA, aHAIM3UPOBATH
COLIMATIbHO-3HAYUMBIE TTPOOIIEMBI;

(bopMyIMpPOBaTh U ApTyMEHTHPOBAHO OTCTAUBATH COOCTBEHHYIO TTO3HUITUIO TI0 PA3THMIHBIM
npo0iieMaM UCTOPHH.

Bnaoemw:

MPEJICTaBICHUSIMHA 00 UCTOPUU KaK HayKe, €e MECTe B CUCTEME TYMaHUTAPHOTO 3HAHMS;
MIPEJICTAaBICHUSIMA 00 OCHOBHBIX dTarax B UCTOPUH YEIOBEUYECTBA H UX XPOHOJIOTHH;
KaTeropuallbHO-TIOHATUIHHBIM aNlapaToM U3y4aeMon JUCIHUILTUHBL



— HaBbIKaMH aHAJIM3a UCTOPUYECKUX UCTOYHHUKOB.
3. Kparkoe conepxxaHne TUCHHUIIIHHBI:

B conepxanue kypca BKJIIOYAETCS MOHATHE 00 MCTOPHH KaK HayKe, 0 €€ MecTe B CHCTEME
COLIMAIILHO-TYMaHUTAapHbIX HAyK, U3J1araloTCsi OCHOBBI METOA0JIOIMH HCTOPUYECKON HAYKH.

PackpsiBaeTcs copepskaHue M 00IIas XapaKTEpPUCTHKA OCHOBHBIX 3TAllOB OTEYECTBEHHOMN
ucropuu. Havano poccuiickoil rocyaapcTBeHHOCTH. KueBckas Pycb. DTHOKYIbTYpHBIE H
COLIMAJIbHO-TIOJIMTUYECKHUE MPOLIECCHI CTAHOBIIEHUS] POCCUMCKON rOCY1apCTBEHHOCTH. [IpunsaTue
XPHUCTUAHCTBA.

Pycckue 3emmn B XII — nauane XVI BB. OOpaszoBanue Poccuiickoro rocynapcrsa, €ro
ncropuyeckoe 3Hauenue. Poccus B cepennne XVI — XVII BB.

Poccuiickoe rocymapcto B XVIII Beke — Beke MOAEpHHU3AMU U MpOCBeUIeHus. Pedopmbl
ITerpa I xak mnepBas NONBITKAa MOJEPHU3ALUHU CTpaHbl, €€ ocoOeHHocTH. PopMmMHupoBaHUE
Poccuiickoii umnepun. OCHOBHBIE HAINpPaBIECHUSI «EBPONEU3ALUU» CTPaHbl. DBOJIOLUS
COITMAIBHOM CTPYKTYpHI o01ecTBa. JlanpHeiiee pacimmpennue rpanui] Poccuiickoit ummnepum.

Poccuss B XIX croneruu. IIpombinuienHsiii nmepeBopoT B EBpome u Poccum: obmiee u
ocobeHHoe. Baxuelinume ycnoBus nepexoaa Poccun k MHAYCTpHAIbHOMY OOILECTBY — pEILICHHE
KPECTBhSIHCKOT'O BOIIPOCA U OrpaHUYEeHUE caMoiepxaBusl. JINTENbHOCTh, HENOCEA0BaTENbHOCTD,
UKIMYHOCTh Ipolecca OypxkyazHoro pedopmupoBanusi. Poib cyObexkTuBHOro (akropa B
npeonosieanu orcraBanus. Pepopmbr XIX Beka, nx 3Hauenue. O0mecTBeHHbIe BIKEeHUS B XIX
BEKE.

Poccusa B nauane XX Beka (1900 — 1917rr.). OcoO0eHHOCTH COIMATBHO-3KOHOMUYECKOTO
pasButust Poccum B Hauane XX Beka. OOBEKTHBHas MOTPEOHOCTh WHIYCTPUAIBHOM
moaepuuszanuu Poccuu. CooTHomneHue noiautudeckux cwi B Poccunm B Hawanme XX Beka.
Hapacranue xpusuca camonepxasus. IlepBas poccuiickas peBomouus. OOpa3oBaHue
NOJINTHYECKUX ITapTuil. ['ocynapcTBeHHas nyMa Hagasia XX BeKa Kak IEPBbIN OIBIT POCCUMCKOIO
napiaMmeHTapusMa. CTosbIMHCKas arpapHas pegopma. IlepBas MmupoBas BoiiHa U ydactue B Hel
Poccuu. ®epannckas peBomtonus 1917r. U KOpeHHbIE M3MEHEHHUSI B TOJUTHYECKON >KH3HU
CTpaHBI.

®opmupoBaHue U CyHHOCTh coBeTckoro crposd (1917-1991rr.). IloaroroBka u moGena
OxTs16peCKOr0 BoOpykeHHOTro BoccTanus B [lerporpane. I Beepoccuiickuii cbe3n CoBeToB U €ro
pelieHys. DKOHOMMYECKass M colMajbHas IMOJIMTUKA OOJbIIEBUKOB. ['pakaaHckas BOWHA U
uHocTpaHHast uHTepBeHuMsa. Cyap6a u 3Hauenne HOIla. VYTBepkaeHue oaHONMAPTHIHON
nosmtrdeckon cuctemel. Obpazopanue CCCP. [Tonutudeckast 00pbrda B MapTUU U TOCYIAPCTBE.
CCCP B roap! nepBbix nsaTuwieTok (koner 20-x rr. — 30-e rr.). @opMupoBaHue pexxuMa JUIHON
Bractu CTanMHa M KOMAaHJHO-aJMUHUCTPAaTUBHON CHCTEMBbI YIPABICHUS TOCYIapPCTBOM.
Buemnsis nomutuka CCCP B 20-30-e rr. CCCP Bo BTOpoit MupoBoii u Benukoit OteuecTBeHHON
BOlHE. MI3MEHEeHNE COOTHOIIEHUS CUJI B MUPE ITOCJIE€ BTOPOM MUPOBOi BOWHBL. Hayano «xonoaHoi
BOIHBI». TpynHoctu nocneBoeHHoro pa3sutus CCCP. YxecToueHHe NOMUTUYECKOTO peXUMa U
UJE0JI0rM4ecKoro KOHTpoJisA. [IonmbITKM OOHOBIEHUS «TOCYAAPCTBEHHOTO COLMANU3Ma». XX
cee3n KIICC m ocyxnenue kynapTa auyHocTH CranuHa. «OtTemenb» B JyXOBHOH cdepe.
OxoHomuueckue pedopmsl cepennHbl 60-X ro10B, IPUUMHBI UX He3aBepuieHHocTH. HapacTtanue
KPHU3UCHBIX SIBJICHUI B coBeTCKOM oOuiecTBe B 70-e¢ — cepeaune 80-x rofoB. BHemHss noauTruka
CCCP B xonue 60-x Hauane 80-X IT.: OT pa3psAKH K 00OCTPEHUIO MEXKAYHAPOIHONH 00CTaHOBKHU.
«IlepecTpoiika»: CyIIHOCTb, II€JIM, 3aJadd, OCHOBHBIE ATambl, pe3ynbrarbl. Pacmag CCCP.
O6pazoBanue CHI'.

CraHOBIIEHHE HOBOM pOCCHUHCKOM rocyaapcTtBeHHocTH (¢ 1991- mo Hacrosmiee Bpems).
JInbepanbHas KOHLIETILHS POCCUUCKUX peOopM: EPEX0/1 K PHIHKY, POPMUPOBAHUE IPaXAAHCKOTO
oOriecTBa U MpaBoBoro rocyaapctsa. «IllokoBas Tepanus» skoHOMUYeCKUX pedopm B Hauase 90-
x ronoB. Koncrurynus Poccuiickoit ®enepamuu 1993r. MexHanMOHaIbHBIE OTHOIICHMS.
[TonuTHyeckue mapTuu U oOlLIeCTBEHHBIE ABIKEeHUS Poccun Ha coBpeMeHHOM atarne. Poccus Ha
IIyTH MoJepHU3anuu. Poccus B cucreMe MUpOBOM SKOHOMHUKH U MEXIYHAPOIHBIX CBA3EH.

4. O0beM yueOHOI AMCUMIIMHBI:



4.1. Ounas popma:

Bunst yueOHoI paboThI B 3aueTHBIX B akanem. B actponom.

eMHHLIaX yacax yacax

O0mas TpyA0eMKOCTh IMCIHUIIJIHHbI 4.0 144 108

10 y4eO0HOMY ILIAHY

KonraktHas pa6ora (KP): 1,3 48 36

Jlexuuu (Jlek) 0,9 32 24

[Ipaktuueckue 3austus (I113) 0,4 16 12

CamocrositesibHas padora (CP): 1,7 60 45

Pedepar 0,6 20 14

[TonroroBKka K KOHTPOJIBHBIM paboTaM 0,3 10 7,5

CamocTosATeIbHOE H3YUCHHE Pa3/IeIIOB 0,8 30 225

JUACIIUILIHHEI

Bu KOHTpoOJIsA: 3a4eT / IK3aMeH 1,0 Ox3amen (36) | Dx3amen (27)

4.2. 3aounas dopma:

Bunet yueGHoI paboThI B 3aueTHBIX B akagewm. B actponom.

eUHHIIAX yacax yacax

O01mas Tpya10eMKOCTb 1M CHUNITHHBI 4.0 144 135

10 y4eOHOMY ILIAHY

KonTaktHas padora (KP): 0,33 14 10,5

Jlexmu (Jlek) 0,22 8 6

[Tpaktnueckue 3anstus (I13) 0,11 4 3

CamocrositeabHas padora (CP): 3,42 123 90,75

Pedepar 0,58 21 15,75

[TonroroBKa K KOHTPOJIBHBIM paboTaM 0,56 20 15

CamocTosTeIbHOE U3YUYECHHE Pa3/IeNIOB 2,28 82 60

JACITUIIIHHEI

Buja konTpoJsi: 3a4er / 3k3aMeH 0,25 Jx3ameH (9) JK3amMeH

(6,75)

AHHOTanUA padovell MPOrpaMMbl TUCHHUILIHHBI

«®u3nueckas KyabTypa u cnopr» (b1.5.14)

1. Ilean THCHUILIHHBI:

— OBJAJCHHUE METOJIOJIOTHEN HAYYHOTO MO3HAHUS (PU3MUECKOU KYJIbTYpPHI U CIIOPTA;

— OBJAJIEHHE CHCTEMOH

IMPAKTUYCCKUX

yMEHUHI

KU  HAaBBbIKOB,

COBEpIIEHCTBOBAHNE NICUXO(U3NUECKUX CIIOCOOHOCTEN;

00€eCIIeYnBarOIINX

— pa3BUTHE CIIOCOOHOCTEH MCIOJIB30BaTh pasHOOOpa3Hble (POPMbI PU3NUECKOM KYIbTYpHI,

CTHIOpTa W TypHU3Ma JUIsi COXPAHEHHS] M YKPEIUICHHUSI CBOETO 3/I0POBBSI U 3JI0POBBSI CBOMX
OJIM3KHX B MOBCETHEBHOM JKU3HU U NMPO(HECCHOHATBHON 1eATEIbHOCTH;

dbopMHpOBaHHE MOTHBAIIMOHHO-IICHHOCTHOTO OTHOWIEHHWS K (PU3HYecKOH KyIbType,
(U3uUeCKOMY COBEPILIEHCTBOBAHUIO U CAMOBOCIIUTAHHIO, YCTAHOBKA Ha 3/I0POBBINA 00pa3
KHU3HU.

B pe3yabTare n3yyeHus IMCHUILIMHBI 00YYaIOLIUICS 110 MporpaMMe 0akajaBpuara
JOJI2KEeH:

Obaaoams crnenyromumu oouexyromypHoimu (OK) KoMIeTeHIUSIMH:

CMOCOOHOCTH K caMoopraHu3aiuu u camoobpasosanuio (OK-7);

CIOCOOHOCTh UCTIOIB30BATh METOIbI U CPENICTBA (PU3NUECKOM KYJIBTYpPHI ISl OOecTIeYeHUs
MIOJTHOILIEHHOH COMaNibHOM 1 npodeccnonansHoi nesirenbaoct (OK-8).



3uams.

— HAay4YHO-TIPaKTH4YECKHE OCHOBBI (PU3NUECKON KYJIBTYpPHI U CIIOPTA;

—  COUMAIbHO-OMOJIOTHYECKUE OCHOBBI (PU3NYECKON KYJIBTYPHI M CIIOPTA;

—  BJIMSIHHE O3JOPOBUTEIBHBIX CUCTEM (PU3NYCCKOTO BOCIIUTAHUS HA YKPEIUICHHUE 370POBbSI,
npouIakTUKy MpoPeCCHOHATHHBIX 3a00JICBaHHIA U BPEIHBIX TPUBBIYCK;

— c1ocoObl KOHTPOJIS ¥ OLEHKU (PU3UYECKOT0 Pa3BUTHS U (PU3HUECKOH MOArOTOBIEHHOCTH;

— TMpaBuja U CIOCOOBI MUIAHUPOBAHUSA HMHIWBUIYATbHBIX 3aHATHH pPa3IMYHON 1IE€JIEBOM
HaIlpaBJIEHHOCTH;

— wucTopuro (U3MYECKONW KyabTyphl W CIOPTa, HMMETh TPEJCTABICHHWE O 3HAYMMBIX
CIIOPTUBHBIX COOBITUSX HE TOJHKO CBOCH CTPaHbI, HO U MHUPOBOTO YPOBHSI; BAXKHEUIITHE
JOCTUXKEHHS B 00JIaCTH CIIOPTA;

— cnopruBHble Tpaguuuun MXTHU-PXTY um. /.M. MenneneeBa, NOMHUTh O MOJABUTrAX
CIIOPTCMEHOB B ToJibl Benukoi oreuecTBeHHON BOWHBI 1941-1945 rr.

Ymemn:

— CaMOCTOATEIbHO 3aHUMATHCS (PU3HUECKOM KYIbTYpOU U CIOPTOM;

—  OCYILIECTBIISITH CAMOKOHTPOJIb 32 COCTOSSHUEM CBOET0 OpTraHM3Ma M COOI0JaTh MpaBuiia
TUTUEHBI U TEXHUKH 0€30MacHOCTH;

— OCYIIECTBIISITH TBOPYECKOE COTPYAHHUYECTBO B KOJUICKTUBHBIX (opmax 3aHATHM
($U3NIECKOil KYIbTYpOil U CIIOPTOM.

Braoemy:

— CpeACTBAaMH W METOJAAMH YKPCIUICHUS WHIUBUAYATBHOTO 370POBBS, (PH3UUIECKOTro
CaMOCOBEPIIIEHCTBOBAHMS;

— JIOJDKHBIM YPOBHEM (PU3UYECKOM MOATOTOBICHHOCTH, HEOOXOIUMBIM JJIsi KAUeCTBEHHOTO
ycBOEHHUs Mpo(decCHOHANbHBIX YMEHUW W HaBBIKOB B Ipoliecce OOyueHus B By3e, JUIS
oOecrieueHrs TOTHOIEHHOW COIMAIBHON W TPO(ECCUOHATBLHOW NEATEIHbHOCTH TOCIE
OKOHYaHUS y4eOHOTO 3aBEICHHUSI.

3. Kparkoe conep:kanue TUCIHHNIHHbI
Pa3zpnenbl 1MCHUIIMHBI M BU/IbI 3aHATHH

Mony Haszeanue monyis Bcero YacoB
b Jlex MII3 [TIIIDIT | KP
1. IIpenmer «®Puznueckas KyJIbTypa U 18 2 6 9 1
cnopt». Uctopust ®KuC
2 OCHOBBI 3/10pOBOT0 00pa3a >KU3HU 18 2 6 9 1
(30X)
3 bronoruyeckne oCHOBBI (pU3HUECKON 18 2 6 9 1
KYJIBTYPHI M CITOPTA
4 [TpodeccronanbHO-IpUKIIaHAS 18 2 6 9 1
¢busnveckas KyJIbTypa U COpT
Bcero yacos 72 8 24 36 4

Kaxaplii Moay/ab nporpaMMbl HMeeT CTPYKTYPY:
- JICKIMH WJIN TEOPETHYECKUMN pa3aen;
- MPaKTUYECKUI pazfies, COCTOMT H3: METOAMKO-TpakTHueckux 3aHaTuil (MII3) u yuebHO-
TPEHUPOBOYHBIX 3aHATUH (ITpodeccroHalbHO-TIpUKIaaHast pusudeckas noaroroska, [1I1DII);
- KOHTpoabHBIN pazaen (KP).

Teoperuuecknii pasgesa GopMHUPYET CHUCTEMY HAYYHO-TIPAKTUYECKUX U CICIIHATBHBIX
3HaHUHM, HEOOXOAMMBIX /s TOHUMAaHMA MOPUPOJHBIX U COLMAIBHBIX  IPOLIECCOB
(GyHKIIMOHUPOBaHUS (PU3MUECKON KYJIbTYphl OOIIECTBA M JTUYHOCTH, YMEHMS UX aJalTUBHOTO
TBOPYECKOTO  MCIIOJB30BAaHMS  JUIl  JIMYHOCTHOTO M MPO(ECCHOHAIBHOTO  PAa3BUTHUS;
CaMOCOBEPILIEHCTBOBAHUS, OPraHU3allly 3J0POBOTO 00pa3a KM3HH MPH BBHIOJHEHHH Y4eOHOI,
pohecCuOHANBbHOM U COLIMOKYJIBTYPHO 1€ATEIbHOCTH.



MeTtoauko-npakTH4ecKue 3aHATHSA IPEIyCMaTPUBAIOT OCBOEHUE OCHOBHBIX METOJIOB U
croco0oB (opMHUPOBaHHS YYEOHBIX, MPO(ECCHOHATBHBIX W JKM3HEHHBIX YMEHUN M HABBIKOB
cpeacTBaMu (PU3NIECKOM KYIbTYpHI U CIIOpTA.

Ha meToanko-npakTuyeckux 3aHIATUSIX yIeNIeTCs BHUMaHuUe:

- OCHOBHBIM MpO0JIeMaM CIIOPTUBHOW TPEHUPOBKHU;

- BJIMSIHUIO PU3NYECKUX YIIpaKHEHUH Ha (hopMUpoBaHKe TPO(hecCHOHATBHBIX KaueCTB OyAyIIero
CHEMAJINCTA U IMYHOCTH 3aHUMAIOIIErocs;

- BO3JICHCTBHUIO CPEJCTB (PU3NUECKOrO0 BOCIUTAHUS Ha OCHOBHBIE (DM3HOJIOTHUECKUE CUCTEMBI U
3BEHbS ONIOPHO-/IBUraTEJILHOTO alapaTa 3aHUMAaroIIerocs;

- BOIpPOCaM IMPOBEJICHUS COPEBHOBaHMIl (IIpaBHJIa COPEBHOBAHMM, CHUCTEMa pPO3BITPHILIECH,
ompezeneHue nodeauresneit, 000pya0BaHNE U HHBEHTAPH ).

IIpodeccuoHaJbHO-IPUKJIAHASL MOATOTOBKA TIPOBOAUTCS C Y4eTOM Oymymiei
npodeCCHOHATBLHOM IeATETFHOCTH CTYICHTA.

Y4eOHO-TpEHUPOBOUHBIE  3aHATUS  0a3upylOTCd HAa  MIMPOKOM  HCIIOJIb30BAHHUU
TEOPETUYECKUX 3HAHUH M METOJUYECKUX YMEHHH, Ha MPUMEHEHUH DPa3HOOOPA3HBIX CPE/ICTB
(bu3nYeCcKOi KylIbTypbl, CHOPTUBHON U MPOQPECCUOHAITBHO-TIPUKIIATHON PU3NUECKON TOATOTOBKU
CTYJICHTOB.

Konrtpoabnblii pa3aen. Kpurepuem yCHemHOCTH OCBOEHHUS y4eOHOro Marepuana
ABJIIETCS OLIEHKA IIPENOJaBaTeNsl, YUUTBIBAIOIIAS pe2VIApPHOCHb NOCEeWeHUsl 00A3amenbHblX
YuebOHbIX 3aHamull, SHAaHUH TEOPETUUECKOro pasiesia MPorpaMMbl U BBITIOJTHEHHE YCTaHOBIEHHBIX
Ha JAHHBIA CEMECTP KOHTPOJIbHBIX TECTOB 00IIEH (PU3NIECKOI U TEOPETUYECKOMN MOATOTOBKH ISt
OTJICNbHBIX TPYII Pa3IUYHOW CHOPTUBHOM HampaBieHHOCTH. KP BXOAUT B mpakTUYecKue
3aHSATHSL..

4. O6beM y4eOHOIM TUCIUNIUHBI:

4.1. Ounas dopma:

B B I VI
3a4ETHBIX | aKaJIeM. | CEMECTp | CEMECTp
eIMHUIIAX | Yacax
OO0masi Tpy10€eMKOCTh M CHUILIHHBI 110 2,0 72 36 36
y4eOHOMY IIaHy

Bunsr yue6HOM paboThI

Konrakthas patdora (KP): 2,0 72 36 36
Jlexmuu (JIek) 0,2 8 4 4
[Ipaktuueckue 3ansatus (I113) 1,8 64 32 32
Buj koHTpoJIsi: 3a4eT / IK3aMeH - - 3auer 3aver
B B I VI

Bubt yaebHol pabotst 3a4eTHBIX | aCTPOH. | CEMECTp | CeMecTp

eIMHUIIAX | Yacax
OO0mas Tpy10eMKOCTh JUCIUILIHHBI 110 2,0 54 27 27
yueOHOMY IJIaHY

Kounrakthas pa6ora (KP): 2,0 54 27 27
Jlexruu (JIek) 0,2 6 3 3
[Tpaktuueckue 3ansatus (I13) 1,8 48 24 24

Buj koHTpoOJIsi: 3a4eT / IK3aMeH - - 3auer 3aver




4.2 3aouHas hopma:

B B ] VI
Bunast yueOHoIi paboThI 3aYETHBIX | aKaJEeM. | CEMECTp | CEMECTp
eJIMHMIIAX | dYacax
OO01mast TPY10€MKOCTh THCIUTIJIHHBI 110 2,0 12 36 36
y4eOHOMY IIaHy
Konrakthas padora (KP): 0,34 12 6 6
[Tpaktuueckue 3austus (I13) 0,34 12 6 6
CamocrositesbHas padora (CP): 1,44 52 26 26
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,22 8 3auer 3auer
' ’ 4) 4)
B B ] VI
Bunpl yueOHOI paboThI 3a4ETHBIX | ACTPOHOM. | CEMECTp | ceMecTp
CIMHMIIAX gacax
OO0masi Tpy10€eMKOCTb M CHUILIHHBI 110 2,0 54 27 27
y4eOHOMY IIaHy
Konraktnas patdora (KP): 0,34 9 45 45
ITpaktrueckue 3anstus (I13) 0,34 9 45 45
CamocronitesbHas padora (CP): 1,44 39 19,5 19,5
3auer 3auer
Bupa xonTpoJsi: 3a4er / 3k3aMeH 0,22 6 3) 3)

AHHOTAIHA YYeOHOIH MPOrpaMMbl JTUCIUATLIHHBI
«Maremaruka» (b1.5.15)

Heab AuCHMNIMHBI — sBIsieTCS (HOPMUPOBAHHE Y CTYACHTOB CHCTEMBI OCHOBHBIX
MNOHATHUHM, HCHOJB3YEMBIX JIi MOCTPOCHMS BAXKHEMIIMX MaTeMaTHUYECKUX MOAeeH, u
YMEHHUS MCII0JIb30BaTh MaTEMATHIECKUE METO/IbI [T OTIMCAHUS PA3IMYHBIX ITPOIECCOB.

B pe3yjabTare n3yyeHusi AUCHMILIMHBI 00Y4YalOLIUiics M0 MporpaMMe 6aKajlaBpuaTa
JI0JIAKeH .

Obnadamy cnepyromuMu oowenpogheccuonanvrvimu (OIIK) komnereHImMaMu:
CTIIOCOOHOCTBIO W TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JAUCIHUILTHH B TpodeccuonanbHoi aesirensHoctd (OITK-1).

3namo:
OCHOBBI
YpaBHEHUMU;
MaTeMaTHYeCKHe TEOPHH M METOJBI, JIeXKAIIHEe B OCHOBE MOCTPOSHHSI MaTeMaTHYECKUX
MOJIeNEH;

OCHOBBI IPUMEHEHHUSI MATEMAaTHUECKUX MOJIENIeH 1 METO/IOB.

Ymemo:

BBIOMPATh MaTeMaTHYECKUE METOIbI, IIPUTOIHBIC ISl PEIICHUS] KOHKPETHOH 3a/1a4H;
WCITIOJIH30BAaTh MAaTEMaTHUECKUE TTOHSITHS, METOABI M MOJCITH JUIS OTIMCAHUS Pa3IHIHBIX

T depeHINaIbHOr0 M MHTETPAbHOTO HCUUCIIEHUS, TU(depeHIInaIbHbIX



IIPOLIECCOB;
— BBIABISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, JIekKaIlMe B OCHOBE KOHKPETHBIX
IIPOLIECCOB;
— HCIOJb30BaTh OCHOBHBIE METObI CTATUCTUYECKON 00pabOTKH TaHHBIX;
— IPUMEHATh MATEMATUYECKHE 3HAHUS Ha MEKIUCUUIITIMHAPHOM YPOBHE.
Braoemy:
— OCHOBaMH (PyHIaMEHTAJbHBIX MATEeMAaTHYECKUX TEOPUH M HABBIKAMU HCIIOJIb30BAHUS
MaTEMaTHUYECKOI 0 anmnapara;
— METOJIaMH CTaTUCTHYECKOU 00paboTKu MH(pOpMaIUH.
3. Kparkoe conep:kanue 1MCUMNIMHBI
1 CEMECTP

1.BBenenmue.

[Ipeamer u meronbl Marematuku. OmnucaHHe OCHOBHBIX pa3jienoB Kypca. llpaBuna u
TpeOOBaHUS IPU U3YUYEHUHU Kypca.

2. D1eMeHTHI aJredpsbl.

YucioBble MHOXKECTBA, KoMIUIeKCHbIe uncna. Onpeaenurenu Il u Il nopsakos. Bekropst:
OCHOBHBIE TIOHATHSA, CKaJIPHOE, BEKTOPHOE U CMEIIAHHOE IPOMU3BEICHUS BEKTOPOB.
AHanuTHuyecKasi FeOMeTpusL: MpsiMasi Ha INIOCKOCTH, KpuBble Il mopsinka. Marpuubl: 1elicTBUS HaL
MaTpullaMH, MPUBEJIEHUE K CTyleH4YaroMy Buay U Buay laycca. Panr marpuusl. OOpaTHas
matpunia. Teopema Kponekepa-Kamemnu. Pemenne cucteM nIuUHEHHBIX anreOpanvecKux
ypaBHeHHid. COOCTBEHHBIE YHCia U BEKTOPHI. KBagpaTuuHbie popMel.

3. ®ynkuus oaHoil nepemennoi. Ilpexesa pynkunu. HenpepbIiBHOCTH PyHKIMH.

Oynkius. CrnocoObr 3amanus ¢yakuuu. [lpenen ¢yskmmm B TOuke. OTHOCTOPOHHHE
npenensl. [Ipeaenst Ha 6eckoHedHOCTH. beckoHeyHO Manbie U OeCKOHEYHO OombIiine QYyHKIUH,
WX CBOMCTBA M B3anMHas cBsi3b. CBOMCTBA npeenoB. [IepBrlii 1 BTOpoi 3aMedaTesIbHbIC TPEIEIbI.
HenpepriBHOCTS QPyHKIIMM B TOUKE W Ha MpomexyTke. CBoicTBa (yHKIUH, HEMPEPHIBHBIX Ha
orpes3kax. Touku pa3pbiBa QYHKINH U UX KIACCUPUKAIIHSL.

4. IudppepeHunanbHoe HCHUCTEeHNE (PYHKIIUN OAHOI ITepeMeHHOM.

[Tpon3BonHas (QyHKIMH, €€ TEeOMETPHUYECKHM W MeXaHudeckuid cmbicha. [IpaBuia
muddepennpoanus. Tabnuua OCHOBHBIX MNpou3BOAHBIX. Juddepenunan QyHKIum, ero
NPUMEHEHHUS K MNpUOIMKEHHBIM  BBIYMCIEHUSM. VHBapuanTHOCTH  (OpMBI  NEPBOTO
mubdepennmana. [IpousBomnas cnoxHoW ¢yHkuuu. JuddepeHuupyeMocts (QyHKIUU:
orpezeNieHue, TEOPEMBI O CBsI3U U HepeHIIMPYEMOCTH ¢ HEMPEPHIBHOCTHIO U C CYIIIECTBOBAHUEM
npoun3BoiHONW. OCHOBHBIE TeopeMbl TuddepeHanbHoro ueurcaenus: Poms, Jlarpanxka, Komm.
[TpaBuiio Jlomurans (packpbiTue HeompeneneHHocTel). IIpon3BoaHbIE BBICHIMX MOPSIKOB.
JlokanbHbIl 3KcTpeMyM (QyHKIUH. HeoOXxoauMble MW JOCTaTOYHBIE YCIOBHS 3SKCTpeMyMa.
[TpaBuiio uccienoBaHusi QyHKIMM HA MOHOTOHHOCTh M AKCTpeMyM. [Ipu3HaKku BBINYKIOCTH U
Boruyroctu ¢yHkuuu. Touku meperu6a. HeobGxommmoe M A0OCTaTOYHOE YCIOBHS Ieperuoa.
AcuMnToThl QYHKINHU, X BUIBI U CIOCOOBI HaxoxAeHus. OO011asi cxema rcciae10BaHus QyHKIHH,
MOCTPOEHHE UX TPapHKOB.

5. AnTerpanbHoe ucuucjaeHne (PyHKIUM OHON NepeMeHHOM.

[TepBoobpaznas pynkuus. HeompeaeneHHslil HHTErpani U ero cBoiicTBa. Tabnuila OCHOBHBIX
UHTETpasioB. MeToabl MHTETPUPOBAHUS: HENOCPEACTBEHHOE UHTETPUPOBAHHUE, HHTEIPUPOBAHNE
MOJICTAHOBKOM, HMHTErpUPOBAHME [0 4YacTsAM. VIHTerpupoBaHHE pPALUOHAIBHBIX JApOOEi.
WuTerpupoBaHne  HEKOTOPBIX  UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX  (PYHKIIMH.
OmnpeneneHHbIl UHTETpaJl, €r0 FeOMETPUUECKUN cMbICI. CBONCTBA ONPEEIEHHOIO MHTETpaa.
®opmyna Herorona-JleiiOnuma. Teopema o cpemHeM 3Ha4YeHUH. 3amMeHa TIEPEeMEHHOW U
WHTETPUPOBAHUE II0 YaCTSIM B ONpEACIEHHOM uHTerpane. lIpuiaoxkeHus ONpenenIeHHOro
MHTETpalla K BBIYMCIEHUIO Iyomaaei miockux ¢uryp. IloHaTne HeCOOCTBEHHBIX HMHTErPAJIOB:
OIpE/IEeNIEHNUs], CBOWCTBA, METObI BEIUNCIICHHUS.



2 CEMECTP
1. JuddepennuanbHoe ucuucieHne (GYHKIMM HECKOJbKUX TMepPeMEeHHbIX. JJIeMEeHThI
TEeOpHUH IOJISL.

OyHKIMK JIBYX U 0Oojee MEepeMEHHBIX: OIpeAesieHhe, 00JacTh OIpeaeseHus, 00JacTh
U3MEHEHHS, T€OMETpHUEeCKas HMHTepIperanusi, JUHUM ypoBHA. IIpenen ¢yHkumm B TOUKe.
YactHble Mpou3BOJAHBIE (Ha TpuMepe (YHKIMH IBYX NepeMeHHbIX). JuddepeHuupyemMoctsb
(GYHKINU HECKOJIBKMX TepeMeHHbIX. JloctaTounsle ycnoBus auddepenuupyemoctu. [Tomnas
npou3BoaHas. [IpousBomnas crnoxHou (ynkmuu. [lomueiii nuddepennuan. HBapuaHTHOCTH
nonmHoro  muddepennmana.  AHATUTHYECKW — Npu3Hak  momHoro  auddepeHimana.
HuddepenurpoBanre (QyHKIMM OJHONW M JBYX IEPEMEHHBIX, 3a/JlaHHOM HeIBHO. YacTHbIE
IIPOM3BOJIHBIC U MOJIHBIE TU( P EpEeHIaIIbI BRICIINX MOPSIKOB. TeopeMa 0 paBeHCTBE CMEIIaHHbIX
MPOU3BOIHBIX (11 (GYHKIMHM JBYX IMepeMeHHbIX). JlokanbHble 3KCTpeMyMbl (YHKIMH JABYX
IIEPEMEHHBIX: HEOOXOAUMOE U JOCTATOYHOE YCIOBHSI IKCTPEMYMa. Y CIIOBHBIM AKCTPEMYM (METOJ
MHouTenei Jlarpanxka). Hanbomnbiiee u HauMeHblee 3Ha4eHre QyHKIIMHU B 3aMKHYTOM 001acTH.
OcHoBHble nOHATHS Teopun nosd. CkangpHoe mone. IloBepXHOCTH W JMHMM  YPOBHSL.
[Ipou3BoaHas MO HAPABICHUIO. ['palMeHT CKAIIPHOTO MOJIS U €ro CBOMCTBA. BexkropHoe noie.
Juseprennus nomus. Porop nomns. CBa3b MKy IpaJUeHTOM U MPOU3BOAHOM 110 HAIIPABJICHUIO.

2. KpaTHble HHTErpaJbl.

JIBOMHON WHTErpan: OIpeAcIICHHe, TI'E€OMETPUYECKHM CMBICI, CBOWCTBA. BprumcieHue
JIBOMHOTO MHTErpaja B JEKapTOBOW M MOJSIpHOM cucremax koopauHat Murterpan Ilyaccona.
TpoWHON HHTErpall: ONpEeACIICHNE, T€OMETPUYECKUI CMBICI, CBOMCTBA. BbIYMCIIEHNE TPOHHOIO
uHTerpana. [Ipunoxenus JBOMHOTO U TPOMHOTO UHTErPAJIOB.

3. KpuBosinHeiiHbIe U IOBEPXHOCTHbIE HHTErPAJIbI.

KpuBonnHeiHblif HHTErpa 1o KOOpAWHATaM: Ollpe/ieJieHre, CBOICTBa, BeruncieHue. Padora
B cwioBoM mnoiie. @opmyna ['puna. KpuBoiauHElHHBbIE HHTErpalibl, HE 3aBUCAILIME OT IIYTH
uHTerpupoBanus. [loTenunanbHas QyHKIUSA, MOTeHIHaIbHOE moje. [loHATHEe MOBEPXHOCTHOTO
unrerpana. [lotok BekTtopa uepe3 moBepxHOCTh. Teopema ['aycca-Octporpanckoro. dopmyna
Crokca.

3 CEMECTP

1. In¢pdepeHnnanbHbIie ypABHEHHUs IEPBOT0 MOPSAAKA.

JuddepeHunanpaple  ypaBHEHHUS: TMOPSIOK, pEUIEHHE, TeopeMa CYILIECTBOBAHUS U
€AMHCTBEHHOCTH pemeHus. 3anada Komm. YpaBHEHHs C pasAeisIOIIMMUCS IE€PEMEHHBIMU.
Onnoponnsie auddepennnansupie ypaBHeHUs. Jluneinsie auddepeHnuaibuble ypaBHEHUS
HEPBOTO MOPsAKA. Y PaBHEHUS B MOJIHBIX TudepeHranax. IHTerpupyromuili MHOKUTEb.

2. udpepenunaibHbie ypaBHeHHs BTOPOI0 U N-To MOPS/IKA.

Juddepenunanbable ypaBHEHUSI BTOPOTO MOPSIKA, JOMYCKAIONIME MOHMW)KEHUE MOpsIKa.
Jluneiinbie muddepennnansupie ypaBHEeHUs BToporo nopsiaka. CBoiicTBa pemieHuid. Jluneinas
He3aBUCUMOCTh QyHKUui. Onpenenurens Bporckoro. CTpykTypa o0Iero pemeHus JUHeHHOro
muddepeHManbHble  ypaBHEHUsT BTOporo mnopsiaka. dyHaaMeHTadbHas CHCTEMa pELIeHHI.
Jlunelinple ofgHOpOAHBIE AU(QepeHInanbHbIe YpaBHEHUs BTOPOrO MOPAIKAa C MOCTOSIHHBIMU
KO3 uIMeHTaMH: TOCTpoeHUe ob1iero pemieHus. Meroa Diinepa. JIuHeilHble HEOAHOPOIHBIE
g depeHIraIbHbe YpaBHEHUS BTOPOTO MOPs/IKA ¢ HOCTOSHHBIMU KodpduuueHTamu. Odiiee u
YacTHOE peIlIeHUs] HEOAHOPOJHBIX ypaBHEeHUH. JInHelHble quddepeHnnaibHble ypaBHEHUs N-TO
HOpsi/IKa: CBOMCTBA pEIIEHUH, TEOPEeMbl O CTPYKType OOIIEro pemieHusi, MEeTO]| BapHaluu
NOCTOSIHHBIX. JIuHelHble nuddepeHnranbHble ypaBHEHHS N-TO TOpSAAKa C TOCTOSHHBIMU
KoddduimeHTaMu. AJTOPUTM MTOCTPOCHHSI OOIIEro PEeIIeHUS.

3. Cucremsl 1uddepeHNAIBLHBIX YPABHEHUIA.

Cucrtembl nuddepeHMaIbHbIX YpaBHEHUH MEPBOTo MOpsKa: OoOLIMe MOHATHS, Teopema
CYIIECTBOBAHMS U €IMHCTBEHHOCTH 0011ero pemeHus. CucTeMbl TUHEHHBIX T depeHIInaTbHbIX
YPaBHEHUH TNEPBOTO IMOPsAJKA: MHTETPUPOBAHUE METONOM HCKItOUeHHUs. CHCTEMbl JTMHEWHBIX
muddepeHIMaTbHBIX YpaBHEHUI MEpBOro MOPsIKA: CBOMCTBA pELICHU, TEOPEMBI O CTPYKTYpe
o0IIero pemeHusi, METOJ BapuallM TNOCTOSAHHBIX. CHCTeMBbI JHMHEHHBIX OIHOPOAHBIX U



HEOTHOPOAHBIX MU depeHITNATBLHBIX YPABHEHUN C TOCTOSHHBIMEA KO3 PUITMECHTaMU. DIEMEHTHI
TEOPUHU YCTOMUMBOCTH. METO/IbI YUCIIEHHOTO perieHust TuddepeHInalIbHbIX ypaBHEHUH.

4. YncsoBble 1 GyHKUMOHAJIBbHBIE PABI.

YucnoBble psAibl: OCHOBHBIE MOHSATHUS, CBOMCTBA CXOIALIUXCS PSIA0B, HEOOXOAUMBIN MPU3HAK
cxonumoctu. I'apmonmdeckuin psn. Psaner  Jdupuxue. IlpusHaku cpaBHEHHsS pAIOB €
MOJIOKUTENbHBIMU uieHaMmu. [IpusHak JlanamOepa. MHTerpanbHblil U paguKaabHbIA TPU3HAKU
Kommu. 3nakouepenyromuecs: psapl: npusHak JleiiOHuma. 3HaKONepeMEeHHbIE PSIIbl: MOHATHUS
a0COIOTHOM M YCIIOBHOM CXOAMMOCTH, IIPU3HAK a0COIIIOTHON CXOJIMMOCTH, CBOMCTBA aOCOIIOTHO
Y YCJIOBHO CXOJSILUXCS PSJIOB.

OYHKIMOHAIbHBIE PSIIbI: OCHOBHBIE MOHATHS, 00JIacTh cXOAuMOCTU. CTeneHHbIe PSAbL:
paauyc, WHTEpBaI, 00macTh cxoauMocTh. CBOWMCTBAa CTENMEHHBIX psnoB. Psapl Teitnmopa u
MakJsiopeHa: CBOMCTBa, YCIIOBUE CXOJUMOCTH Psiia K UCXOAHON (DYHKIIMN, OCHOBHBIE Pa3NIOKEHUS.
Paznoxxenne pyHKIUM B psii MakiiopeHa ¢ TOMOIIbI0 OCHOBHBIX pa3nioxkeHuid. [ TaBHOE 3HaUeHHE
byakuun. OxBUBaNeHTHbIe (yHKOUU. [Ipumenenuwe psmoB Teinmopa u MakiaopeHa ist

BBIYHUCJIICHUA HpCI[GJIOB.
5. 3akarouenue.

Hcronp30BaHne MaTeMaTHICCKIX MCTOJ0B B HpaKTH‘leCKOfI JACATCIIBHOCTH.

4. O0beM yueOHOH AN CUMIIJIMHBI:

4.1. Ouynas dopma:

Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Buipr yueOHO# paboTh! 3a4. eq./ 3a4. ej./ 3au4. ej./ 3au4. ej./
aK.yac aK.yac aK.yac aK.yac
Oomas TPYAOEMKOCTh
2O DN L b 15/540 5/180 41144 6/216
IJIAHY
KonTarknas padora (KP): 5,3/192 1,77/64 1,77/64 1,77/64
UTexkunu (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
[TpakTHueckue sanatus (I13) 2,65/96 0,88/32 0,88/32 0,88/32
CamocrositerbHasi padora (CP): 7,7/1276 2,23/80 2,23/80 3,24/116
Buja KoHTpoJIsi: 3a4eT / IK3aMeH 2172 31«;731.\%%- 3auer 3Ki7§geﬂ_
Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Bujipr yueOHO# paboTh! 3a4. ef./ 3au4. ej./ 3au4. ej./ 3a4. ef./
acTp.yac acTp.4ac acTp.4ac acTp.4ac
Oomas TPYAOEMKOCTh
LD DV L 15/405 5/135 4/108 6/162
MJIAHY
KonTarknas padora (KP): 5,3/144 1,77/48 1,77/48 1,77/48
JTexruu (JIek) 2,65/72 0,88/24 0,88/24 0,88/24
[MpakTuyeckue sausatus (I13) 2,65/72 0,88/24 0,88/24 0,88/24
CamocrositeabHas padora (CP): 7,71207 2,23/60 2,23/60 3,24/87
Buj KoHTpoJIs: 3a4eT / 3K3aMeH 2/54 Bkijl;;eﬂ_ 3auer 3Ki72M7eH_
4.2.3ao4nas ¢popma:
Bcero 1 cemecTp 2 cemecTtp 3 cemecTp




Bunet yueGHoiI paboThl 3ad4. ef1./ 3a4. ef1./ 3a4. ex./ 3a4. ex./
aK.4ac aK.yac aK.yac aK.yac
Oo1mas TPYA0E€MKOCTh
AMCHHUILIHHEL O y4eOHOMY 15/540 5/180 41144 6/216
MJIAHY
Konrakrthas padora (KP): 1,3/48 0,43/16 0,43/16 0,43/16
Jlekuuu (JIek) 0,6/32 0,215/8 0,215/8 0,215/8
[MpakTuyeckue saastus (I13) 0,6/32 0,215/8 0,215/8 0,215/8
CamocrosiTeabHas padora (CP): 13/470 4,3/155 3,4/124 5,3/191
JK3aMeH- 3auer IK3aMeH-
Bua koHTpOJIsSi: 3a4eT / AK3aMeH 0,7/22 0,25/9 0.11/4 0,25/9
5 Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Buzipl yueOHo#i paboTsl 3a4. ei1./ 3a4. en./ 3a4. ex./ 3a4. ex./
acrp.yac acTp.4ac acTp.4ac acTp.4ac
Oomas TPYAOEMKOCTh
AUCHHMILTHHLL 10 y1efHOMY 15/405 5/135 4/108 6/162
MJIaHy
Konrakrtnas padora (KP): 1,3/36 0,43/12 0,43/12 0,43/12
Jlekuuu (JIek) 0,6/18 0,215/6 0,215/6 0,215/6
[MpakTuyeckue sansatus (I13) 0,6/18 0,215/6 0,215/6 0,215/6
CamocrosiTeibHasi padora (CP): 13/352,5 4,3/116,25 3,4/93 5,3/143,25
JK3aMeH- 3auer JK3aMeH-
Bua koHTpOJIsSi: 3a4eT / SK3aMeH 0,7/16,5 0.25/6,75 0.11/3 0,25/6,75

AHHOTANMA padoyeii MporpaMMbl THCIHILTAHBI
«HUudopmaruxa» (51.5.16)
1. Hea» AuCHMIIMHBI — (OPMHUPOBAHHE y CTYACHTOB CHCTEMBI OCHOBHBIX MOHSTHH,

UCTIONIB3YEMBIX JUIS TIOCTPOCHHUS BAXKHEHIIMX MATEeMATHYSCKUX MOJEJICH, W YMEHUS
UCIIONIb30BaTh MAaTEMATUYECKHUE METOIBI JJIs1 OMIMCAHUS PA3JIMYHBIX MTPOIECCOB.

B pe3yabTare u3y4eHusi AMCHUILIMHBI 00y4aloLIUiics 10 MporpaMMe 6aKajaBpuara
JOJIZKeH:

Obnadams crnenyromumu oowenpogeccuonanvrvimu (OIK) koMmnereHusIMu:

BIIaJICHUE TIOHMMaHUsl CYIIHOCTH W 3HA4YeHUsS MHPOpPMAIMU B Pa3BUTUU COBPEMEHHOTO
o0IlIeCTBE, OCO3HAHUS OMACHOCTH U YIpo3bl, BO3HUKAIOUIMX B 3TOM Ipolecce,
CIIOCOOHOCTBIO COOMIOAATh OCHOBHBIE TpeOOBaHUS MH(POPMAIMOHHON 0€30macHOCTH, B
TOM YHCJIE 3alUThI rocynapctBeHHol TaiiHbl (OITK-4);

BJIa/ICHUE OCHOBHBIMH METOJAMH, CIIOCOOAMU U CpEACTBAMM IOJyYEHUS, XPAHEHUS,
nepepaboTkn MHPOPMAIMK, UMETh HABBIKA PabOThI C KOMIBIOTEPOM KaK CpPEICTBOM
yrpasienus uapopmarmeid (OITK-5).

3name:

CBOMCTBa HUH(OpPMAIIMH, CIIOCOOBI €€ XpaHeHUs U 00pabOTKH;

CTPYKTYPY, IPUHLUIIBI paOOTHI 1 OCHOBHBIE BO3MOXKHOCTH DBM;

TOTIOJIOTHIO ¥ APXUTEKTYPY BBIYUCIUTEIBHBIX CETEH;

MIPUHITUIIBI aJIPECaIiH MOJTb30BaTeNIeH, KOMITBIOTEPOB M PECYpcoB B ceTH VHTEepHET;



— paznuyath U pacmudpoBsiBaTh IP — agpec, ToMeHHOE UM KOMIIBIOTEPA;

—  CTPYKTYpY, IPUHITUIIBI PAOOTHI 1 OCHOBHBIE BO3MOXKHOCTH DBM;

— OCHOBHBIE THUIIbI AJITOPUTMOB, SI3bIKH IPOrPAMMHUPOBAHHS;

— CTaHJapTHbIE MPOrpaMMHbIE OOeCcTieueHus CBOCH MpodeccuoHaIbHOM 1eATeNbHOCTH;

— QIrOPUTMBI PELICHUS HEJIMHENHBIX YPABHEHMUIA;

— QITOPUTMBbI OJHOMEPHOUN ONTUMM3ALUU.

Ymems:

— IHKCaTh U OTJIAXHUBATh IporpaMMel Ha VBA 1o pa3zpaboTaHHBIM aNropuTMaMm;

— NIPUMEHATh METOAbl MATEMATUYECKOW CTATUCTUKU JIJIs1 PEIICHUS] KOHKPETHBIX 3a/1a4;

— HCHONb30BaTh NAKeThl TMPUKIATHBIX MPOrpaMM IMpU JalbHEWIeM oOOydYeHUU U
MPAaKTUYECKOU I€ATEIbHOCTH.

Brnaodemu:

— HaBBIKAMM CaMOCTOSITEJIBHOTO PEIICHUs 3aJad Ha KOMIBIOTEpE, BKIIOYAIOLINE
MIOCTAaHOBKY 3aJlau, pa3pabOTKy alrOPUTMa U OLIEHKY €ro 3(pPeKTUBHOCTH METOJaMU
MaTeMaTHYECKON CTAaTUCTUKY JJIsl 00pabOTKH SKCIEPUMEHTA;

— METOJIaMHM peaju3aliy AITOPUTMOB Ha KOMIIbIOTEpAX.

3. Kparkoe coaep:xanue 1MCUHNIMHDBI:

3.1. ApXUTeKTypa KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CETEH:

® LCTOpUS Pa3BUTHUS BBIYMCIUTENBHON TEXHUKH U MIEPCOHANBHBIX KOMIIbIOTEPOB. KpaTkas
UCTOPUSL PA3BUTHUS BBIUMCIUTENBHOM TEXHUKH W MepcoHanbHBIX KommbioTepoB (I1K).
Broruucnurensnas mammna @on-Helimana n mamuna Triopunra. Pazpaborku Hop6epra Bunepa;

eapxurektypa I[IK, anmaparasie cpenctBa IIK. Kcnonb3yemble CUCTEMBI CUHCICHUSA,
JJIeMEHThl MaTemartuuyeckoil joruku. OOmee mpencraBienne o [IK u uX BO3MOXKHOCTSX.
OyukuuoHanbHass cxema [IIK, warucrpansHo-monynbHbld npuHnun noctpoenus I1K.
Amnmnaparssle cpenctsa [1K: mukponpoueccop, onepaTuBHas U K311 MaMATh, BHELIHSASA MaMATh,
LIMHBI aJpeca, KOMaHJ M JaHHbIX, TAKTOBBIM TreHeparop. IIpHMHIMI OTKPBITON apXUTEKTYpHI:
cUCTeMHasl muHa, pa3psaaHocTs. [lepudepuiinsie ycrpoiictsa I1K: knaBuarypa, MbIb, MOHUTOD,
npuHTep U Jp. OcoOEHHOCTU NpeACTaBIeHUs JaHHBIX HAa MallMHHOM ypoBHe. [IpeumyinecTtsa
UGPOBOro MpeJCcTaBleHUs] HH(POPMALMM Tepe/l aHAJIOTOBBIM IPEJCTABICHUEM: BBICOKOE
KAayecTBO 3alUCU U OTOOpakeHUs HHPOpMAIMH, NPOCTOTa M HAAEKHOCTb JyOJIUpOBaHUS
(xommupoBanusi) uHpopManuu Oe3 moTepu KadecTBa. CHUCTEMBbl CUUCIECHUS (AeCSITUYHAS,
JBOMYHAs, BOCbMEpPHYHAs, IIECTHA/AIIATepHuHAas), MpaBWiia TEpeBOoJa W3 OJHON CHCTEMBI B
JIpYryro. OJIeMEHTbl MaTeMaTHYeCKOM JIOTMKH: MOHSTUS (OPMAJIbHON JIOTMKH, OCHOBHBIE
JIOTHYECKHUEe omnepanuu U GopMyIibl, JJorudeckre ocHOBbI paboTsl I1K;

® KOMITBIOTEPHBIE CETH: TOMOJOTMHM ceTel, WX xapakTepucTuku. KommbproTepHas ceThb -
COBOKYITHOCTb KOMIIBIOTEPOB M PA3IMUYHBIX YCTPOMCTB, oOecreunBaromiuX HH()OpMAIMOHHBIN
OoOMEH MeXIy KOMIBIOTepaMH B CETH 0€3 HCHOJIb30BaHUS KaKUX-IHOO MPOMEKYTOUHBIX
HocuTeneill nHpopmanmu. Tormonoruu cereil: 3Be3Hasi, MIMHHAS, KoiblieBas. CeTu 3aKpbITOro
TUIA: JIOKAJbHbIE M PACHpE]ENICHHbIE CEeTH, KOpIopaTUBHBIE ceTH. [IporpaMMHO-TEXHHUYECKOE
oOecrieyeHue: aJanTep, KOTOPBI yIpaBiseTcss CHENMaJbHOM MporpamMmol JpaiiBepom;
ONEpalMOHHAs CHUCTEMa, YINpaBJAOLIas KOMIBIOTEPOM, IPEAOCTABISIIOIIMM  PECYPCHI;
IIPOTOKOJIBI - 0COObIE S3bIKU, Ha KOTOPHIX OOMEHHUBAIOTCS MH(OpMalMeld KOMIbIOTEPHI B CETH
(TCP, TCP/IP, UDP). I'mobanbubie cetn pasnuuHoro macimrada (WAN —Wide Area Net, MS
Network u Internet). Bo3moxnoctn cetm WHTepHer. OnekTpoHHas moura. Jloctym k
nHpopManmoHHBIM pecypcaMm. Cucrtema TenekoHpepeHIuid. Aapecamusi ¥ TPOTOKOJBI B
WHurepHer;

® MyJIbTUMEMA — JIUAJIOroBasi KOMIIbIOTEpHAs CUCTeMa, 00eCeurBarolas CHHTEe3 TeKCTa,
rpaduku, 3ByKa, peud U BUACO. YCTPONCTBAa MyJIbTUMeaHa. TpeOoBaHUS K MYJIbTHMEIUNHBIM
CpeAicTBaM KOMIIbIOTEpOB. PaciimpeHHble BO3MOXXHOCTH 00pabOTKH, MpeoOpa3oBaHusi, CHHTE3a
nH(popmaluu (KOMIBIOTEpHAsT aHUMAITUsI, MOAU(PUKAIMS U300paKEeHUH, TpeXMepHas rpaduka).



MynbsTuMeauitaeie nporpaMMsl. [IporpaMMsel penakTupoBaHus, MOHTaKa 3ByKa U BU1€0. Buneo-
pEeNaKkToOpbl, MOAYIH cHEIP(PPEKTOB, MOHTAKHBIE CTYAUH. OJIEKTPOHHBIE MPE3EHTALUU
(ocHoBHBIEe BO3MOXkHOCTH MS PowerPoint), »Tambl co3maHus Tpe3eHTAIMH, CTPYKTypa
Mpe3eHTalHi 1 0COOEHHOCTH PabOThI C PEJAKTOPOM.

3.2. IlporpamMHoOe o0OecrieueHue:

® CTPYKTypa OINEpPAI[MOHHBIX CHUCTEM, MaKeThl MPUKIIHbIX mporpamMm, Microsoft Office.
Knaccugukarus nporpaMmmubsix cpencTB. CHCTEMHOE M MPUKIIAHOE IPOrpaMMHOE o0ecriedeHne
ITK. O630p onepamuonnsix cucteM (OC). [Tpunnumel co3ganus u coctaB OC: sapo, uaTepderc,
npaiiBepbl. Kpatkas xapakrepuctuka WINDOWS, moxynbuelii npuniun noctpoenusi. Cpena
WINDOWS: okna, ux ayieMeHThl, paboTa B MHOIOOKOHHOM pexume. PabGora ¢ oObekTaMu
WINDOWS. Spneikn u pabota ¢ aumu. Ilanku: coznanue, nepeMMEHOBaHHE; KOMTUPOBAHHUE U
nepeMenieHrne o0beKTOB (MaroK U SIPIBIKOB), yaajieHue o0bekToB. Kop3uHa u ee Ha3HaueHHUE.
Hactpoiiku WINDOWS: nata u Bpems, HacTpoiika MBIIIHM, SKpaHa. DIEMEHThl TEXHHYECKOTO
ceppuca [IK: ycraHoBka onepanMOHHONM CHUCTEMBbI, CO3JaHHE MHAMBHUIYaJIbHON OMEeparuoHHON
Cpepl TOJIh30BATENs, MOJJCPKKA IIETOCTHOCTH MH(OpMAIUK, paclIMpeHHe U MOJAEPHU3ALUS
KOH(UTYpaluK anmnapaTHbIX U IPOTPaMMHBIX CPEICTB

e TexcroBeiii pepaktop WORD, pemakTopsl MaTeMaTHUYECKUX U XUMUYECKUX (PopmyI.
OcCHOBBI HUCHONB30BaHUSI MpOrpaMM oOOIIero HasHaueHus (KpaTkuil 0030p) Ha mpuMmepax
TeKCcTOBOTO pemakTopa WORD, pemakTopoB MaTeMaTHYeCKUX M XHMHUYECKHX (OpMYIL.
OcoGennoctu TekctoBoro perakropa WORD. Bon u pepaktupoBanue texcta. KonupoBanue u
nepeMenieHrne o0beKTOB, padboTa ¢ Tabmuiamu. Beroop Bua, pazmepa mpudra, GopMaTupoBaHue
cuMBOJIOB U ab3aneB. KomupoBanue (opmara. OCOOEHHOCTH CO3[AHMSI CCBUJIOK, OTJIaBJICHHA.
Coznanue JOKYMEHTOB pa3nuyHbIX (opM (CTaHIAPTHBIX M HecTaHJapTHHIX). Mcmonb3oBanue
penakTopa MaTeMaTu4ecKux (GOpMyIl B TEKCTOBBIX JOKYMEHTaX. Pegakrop xumudeckux Gopmy,
Ha3HaYeHWe U ocoOeHHocTH paboTel. KommpoBaHue XuMHUeCKUX (OPMYT B TEKCTOBBHIE
JIOKYMEHTHI.

e Cucrema ynpasieHus 6azamu naHHbsix ACCESS: cosznanue monp3oBatensckux CYB/],
dbopmupoBaHKe 3aTPOCOB, 0TUETOB U hopM. MHPpopManinoHHbie cucTeMbl. CUCTEMBI YIIPABICHUS
Oankamu u 6a3zamu aHHBIX. Pensimonnas monenb qauHbiX. CTpYKTypa 3amucu, MeTOAbI 10CTyIa
Kk uHopmaruu. OOmeH panHbiMuH ¢ Jpyrumu npuinoxeHusmu WINDOWS: tekcToBbiMU
penakTopamu 1 dJIEeKTpOHHBIMU Tabnmuiiamu. Pemsiimonnast 6a3a nanusix ACCESS. I'maBHoe 0kHO,
MEHIO KOMaHJ|, TaHelb WHCTpyMeHTOB. Co3aHMe W OTKphITHE Oa3bl JaHHBIX. BBon u
pelaKkTUpOBaHWE JAaHHBIX B pPEXHME TaOIUIBI M pPEXHME KOHCTpykTopa. dopmupoBaHue
3arpocoB. 3arpockl MPOCThIE U MHOTOTA0INYHBIE, 3alIPOCH] ¢ ycioBusiMU. Co3qaHue OTYETOB U
dopm. Texnonorus peanuzanuu npocteimux 3aaad cpeacrsamu CYBJ[ ACCESS.

e Pemienue BBIUMCIUTENBHBIX 3a7au ¢ ucnonb3oBanueM EXCEL: oOpabortka Tabmui,
NOCTpOeHHe TpadUKOB W JUarpaMM, BBIUYMCIIEHHE MAaTPUYHBIX BbIpakeHui. Ha3HaueHue
anektpoHHbIX Tabmun (MS EXCEL). Ocobennoctu Tabmuunoro mpoueccopa EXCEL wu
MCIIONIb30BAaHUE €0 JIJIsl pelIeHUs HHPOPMAIIMOHHBIX U MH)KEHEPHBIX 3a71ad. TexHuKa paboThl ¢
EXCEL. Oxnmo EXCEL. AGconroTHass W OTHOCHUTEIIbHAs ajpecanus. BpIeleHue sdeek,
nepemelnieHue no padouemy nucty. Pacuer no ¢popmynam. Konuposanue ¢popmyin. [Toctpoenue
rpaduxoB. Pacuer (pyHKIIMOHAIBHBIX 3aBUCUMOCTEN U MOCTPOEHUE rpapuuecKux n300pakeHuil ¢
ucnoiib3oBanueM craHmaptHeix ¢QyHkmuid EXCEL w wmactepa ¢yskmmit. IToctpoenue
MOBEPXHOCTEH € UCIOJIB30BaHUEM MacTepa nuarpamm. Pabora ¢ tabmunamu. @opmatupoBaHue,
opopmienue Tabmuu. YwucinoBele U MOJb30BaTeNbckue (GopMmaThl. CBOJHBIE TAOIHIIBL.
[Toctpoenne nuarpamm. PazpaboTka u peanusanus NpOCTEHIINX aJrOPUTMOB C UCIOIb30BaHUEM
Bo3MoxkHOCcTel EXCEL (HaxoxaeHne MakCMManbHOTO (MUHUMAIBHOTO) JIEMEHTa BEKTOpa U
MaTpHIIBl, HAXOXKIECHHE CYMMBI DJIEMEHTOB BEKTOpPA W MATPHIIBI, BHIYUCICHHE MATPUYHBIX
BBIpa)KEHUI).

3.3. AJITOpUTMBI U OCHOBBI IPOTPAMMHUPOBAHHUS:



® AJITOPUTMBI, THTIBI anropuT™MOB. [ToHsATHE anroputMa u ero cBoiicTBa. CriocoObl 3anucu
aIropuTMOB. MOAYIBbHBIN NPUHLIUI OCTPOEHUS AITOPUTMOB U IIPOIPaMM.

e XapakTEepUCTUKHU $3bIKOB IporpaMMupoBaHus. OCHOBHbIE CTPYKTYpbl WU IPUHLUIIBI
CTPYKTYpHOIO INpOrpaMMHUpoBaHus wunocTpanus. CTpyKTypHOE IPOIpaMMHUPOBAHHE, €r0
ocobenHoctH. TexHosorusi O0OBEKTHO-OPUEHTHPOBAHHOTO IPOTPaMMHUPOBAHUSA; CBOICTBa
A3BIKOB: Haclle[I0BaHUE, MHKANCYIALUS, noaumMopdusm. TToHATHS S3BIKOB: KJIacchl U OOBEKTHI.
OBouronys U KiaccupuKaus A36IK0B IporpaMMupoBanust. [IoHATHS TpaHCIAUY, KOMIWIALMH,
UHTEPIIPETAlUY, HUX pa3auuus. ba3oBble anropuTMHUYECKUE KOHCTPYKUUHU (ClI€ZOBAaHUE,
BETBJICHUE, IIOBTOPEHME), HpUMepbl uX peanu3auuud. OCHOBHbIE KOHCTPYKLUHU S3BIKOB
IIPOrpaMMUPOBAHUSA. SI3BIKH IPOTPAMMUPOBAHMSI BBICOKOTO YPOBHS.

e BouncnuTenbHble aJropuTMbl U MPOrpaMMHBIE peanu3anud Ha VBA mis oOpaboTku
uHpopmanuu [Ipouecc pemenns 3agad Ha Komnbiotepax. [IporpammupoBanue Ha si3bike VBA:
OCHOBHBIE OIIEpaTOPHI S3bIKa, IpoLeypbl U pyHKUUU. Pa3paboTka U peanusanus MpOCTEHIINX
ITOPUTMOB 00pabOTKK H(pOpMaIHK (pELIeHre 3a7a4 ¢ OTHOMEPHBIM 1 MHOTOMEPHBIM 00EMOM
uHpopmanuu). YnucneHHble METO/Ibl aHAINM3a OJHOI0 HEJIMHEWHOrO0 YpaBHEHMsI: MOMCK KOpHEM,
pelieHre 3aJauyd OJHOMEPHOM ONTHUMM3alUH (HAXOXACHHE TOYEK MAaKCMMyMa U MUHUMyMa
¢byHkuuu). MeToapl cTaTUCTUYECKOH 0OpaOOTKM pe3ysbTaTOB M3MEPEHMH OIHON BEIMYMHBI:
BBIUMCJIEHHE TOUEUHBIX (CPEAHETr0, JUCIEPCUH, CTAHIapTa) U MHTEPBAJIbHBIX OLICHOK CIy4yailHOH
BEJIMYMHBI.

3.4. 3ammra nHGOpPMALIUH:

ANropuTMBI 3alUTHl HH(MOPMAIIUU: METOABI 3allUThI, KOMIIBIOTEPHBIE BUPYCHI U O0pbOa C
HuMHU. [loHsTHE O0€30macHOCTM KOMIBIOTEPHON HHQOpMALMK: HaJEKHOCTh KOMIIbIOTEpA,
COXPaHHOCTb [AHHBIX, 3allUTa OT BHECEHUS W3MECHEHHM HEYIOJHOMOUYEHHBIMU JIMLAMU,
COXpaHEHME TalHbI IEPENUCKU B JJIEKTPOHHOM ceTH. MeTo bl peasin3aliuy 3aiuThl UHGOpMauu:
IIPOrpaMMHBIE, amlapaTHble, OpraHu3aluoHHblE.  VcTopus BO3HUKHOBEHUS BHPYCOB W
anTuBUpycoB. CriocoObl 3apakeHus, 3alUThl U O00pbObI ¢ Bupycamu. OcoOeHHOCTH pabOThI
JITOPUTMOB BUPYCOB: PE3UACHTHOCTD, MOTUMOP(UYHOCTD U caMmoludpoBanue. KomnbroTepHbie
BUPYCHI, UX cnenuduka U anTuBHpycHble nporpammsel (Kacmepckwuii, Dr. Web, Avast, AVG).
CriocoObl mmM@poBaHus U Iepegadyd HH(GOpPMalUM Ha JanbHUE paccTOsHUS. OTKpBITBIA U
3aKpbITHINA KItOuM mudpoBanus. Jlepparmenranus qucka.

4. O0beM yueOHO# AMCUMIIIMHBI:
4.1. Ounas dopma:

Bunsl yueOHol paboThl B 3agyernbix | B akanewm. wacax | B actpoHoMm.
eIMHUIIAX qacax
OO0mas TPyA0eMKOCTh THCIUIJIMHBI 3.0 108 81
10 y4e0OHOMY ILIAHY
KonTaktHas padora (KP): 1,3 48 36
Jlaboparopusie 3ansTHs (J1a0) 1,3 48 36
CamocrositeabHas padora (CP): 1,7 60 45
PacueTHo-rpaduueckue paboThl 0,6 20 15
Pedepar 0,3 10 7,5
Jlpyrue BUIbI CaMOCTOSTENBHON pabOThI 0,8 30 22,5
Buja koHTpOJISi: 3a4eT / IK3aMeH - 3ader -
4.2.3aouHas popma:
Bunael yue6HOM paboTh B 3auetHbIX B akanem. B actponom.
eIMHUIIAX qJacax qacax
O0mast TpyA0eMKOCTh JHCIHUIIJIMHBI 110 3.0 108 81
y4eOHOMY ILIAHY
KonTaktHas padora (KP): 0,34 12 10,5
JlabopatopHsbie 3ansTus (J1ao0) 0,28 10 75




[Tpaxtrueckue 3ausatus (113) 0,06 2 3

CamocrositeabHas padora (CP): 2,56 92 67,5

PacuetHo-rpaduueckne paboTsl 0,6 20 15

Pedepar 0,3 10 7,5

Jpyrue BUIbI CaMOCTOSITEILHON pabOThI 1,72 62 45

Buja konTpoJsi: 3auer / 3k3aMeH 0,10 3auer 3auer (3)
(4)

1.

2.

AHHOTaNuA padoyeil NPOrpaMMbl TUCHHUILIHHBI
«®uszuka» (b1.5.17)

Hegb AUCHMIVIMHBI — TPUOOpETEHHE CTYACHTAaMHM 3HAHHH 1O OCHOBHBIM pasjeliaM
(GU3UKU ¥ YMEHUIO IPUMEHSTh UX B APYIMX €CTECTBEHHOHAYYHBIX AUCLHUILINHAX.

B pe3yJibTare n3yyeHusi JUCHMILJIMHBI 00y4YaloUIUiics M0 MporpaMMe 0akajlaBpuaTa
JOJIZKEH:

Obaaoams cnenyromumu oouenpogeccuonanvuvimu (OIK) koMmneTeHIusIMHU:

CIIOCOOHOCTBIO ¥ TOTOBHOCTBEO ~ HCIIOJIb30BaThb OCHOBHBIC 3aKOHBI (DU3MKH B
npodeccronanbHoit AesteabHocTu (OITK-1);

TOTOBHOCTh HCIIOJIb30BaTh 3HAHHMSA O COBPEMEHHOH (M3MYECKOH KapThHE MUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU BEIIECTBA JIJISl MOHMMAaHUS
OKpyXaromiero mupa u siiieanit npupoasl (OI1K-2).

3name:

(¢u3nyYecKue OCHOBBI MEXaHWKH, (PHU3UKKM KOlNeOaHWH W BOJH, DJICKTPUYECTBA U
MarfHeTu3Ma, eKTPOUHAMUKH, CTATHCTUYCCKON (PU3UKH ¥ TEPMOTUHAMIKH, KBAHTOBOM
(076370478

CMBICT (QYHIAMEHTAIBHBIX (U3MYECKUX 3aKOHOB, IPUHIUIIOB M IOCTYJIATOB; WX
(hOpMYIIMPOBKY ¥ TPAHHIIBI IPUMEHUMOCTH;

CBSI3b IIUPOKOTO Kpyra (pU3UYECKUX SBJICHUH C (QyHIaMEHTAIbHBIMU MPHHIUIAMHA H
3aKOHaMH (PU3HKH;

OCHOBHBIC METOIbI PEIICHUS 33124 110 ONMCAHUIO (PU3HUECKUX SIBIICHHIA,

METO/bI 00pabOTKHU PE3yNHTATOB (PU3UUECKOTO IKCTIEPUMEHTA.

Ymems:

IIPUMEHSTh TEOPETUUECKUE 3HAHUSA U DKCIEPHUMEHTAIbHBIE METOJBI UCCIIEIOBaHUS MPU
penieHny npoecCuoHAIBHBIX 3aa4;

IIPOBOJIUTH PACUYETHI, OCYIIECTBIATh aHAJIU3 U Ha OCHOBE 3TOrO JieNaTh 0OOCHOBAaHHBIE
BBIBO/JIBI;

aHAJIM3UPOBATh PE3yNbTAaThl HAOIIOACHUM U SKCIIEPUMEHTOB C MPUMEHEHHUEM OCHOBHBIX
3aKOHOB U MPUHIUIIOB (PU3UKH;

OTIpeNIeNIATh XapakTep (U3NYECKUX IPOLECCOB M0 KOMIUIEKCY 3KCIEpUMEHTATbHOM
uH(bOpMaLUY TPU TOMOLIM I'paUKOB, TAOIHIl U YPAaBHEHUH;

MIPE/ICTaBIATh 00pabOTaHHYIO 3KCIEPUMEHTAIbHYI0 M TEOPETUYECKYI0 MH(OpMAIUIO B
YCTHOH M TUCbMEHHOW ¢opMe, B TOM YHCIE C HCIOIb30BAaHUEM COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHOJIOTHI.

Braoemes:

HaBBIKAMHU PaOOTHI C ITUPOKUM KPYroM (pu3HYecKuX NpudbOpoB U 000py10BaHHUS;
HaBbIKAMU OOOCHOBAHUS CBOUX CYXKICHUI M BHIOOpA METO/1a UCCIIEIOBAHMUS;

3. KpaTkoe conepxxanue 1M CUMILIHHBI:
Cemectp 2
Beenenue
[Ipeamet pusuxu. Metoas! GU3UIECKOTO UCCIICIOBAHUS: OBIT, THIIOTE3a, SKCIIEPUMEHT, TEOPHS.
1. ®u3nyeckue OCHOBBI MEXaHUKH



[Ipeamer kunematuku. Ilepememienne, ckopocTb, yckopeHue. Kunematnueckue
XapaKTEPUCTUKH BpalaTEIbHOTO IBHKEHHS. 3aKOHbI HbroTOHA. 3aKOH BCEMHPHOI'O TATOTEHHS.
JBi>keHHe Tena TEepeMEHHOM Macchl. 3aKOH BCEMHUPHOIO TSroTeHus. JIBuxkeHue Tena
nepeMeHHo# Macchl. Y paBHeHus Memepckoro. @opmyiia [{unonkoBckoro. Ynpyruii 1 Heynpyrui
yaapsl 1apoB. MOMEHT HWHEpUMH MaTEpUaJbHOM TOYKUM W TBEpAOro Ttena. KuHemaruka
rapMoHnueckux konebanuii. JuddepennuanpbHoe ypaBHEHHE TapMOHHYECKHX KOJICOAHUI.
[lonsiTie 0 3aryxarOUMX © BBIHYXICHHBIX KoJjieOaHusAX. BonHoBoe nBrkenue. BomHb
IIPOJIOJIbHBIE U ITONIEPEYUHBIE.

2. OCHOBBI MOJICKYJISIPHOM (pr3HKH

DJIeMEHTHI TEPMOJMHAMHUKN U (pu3nyeckor kuHeTHKU. VneanpHbiii ra3. Pacnpenenenue
bonbiimana u ero obOmedusnueckuid cMmbici. PeanbHbiii Ta3. YpaBHeHue Ban-nmep-Baanbca.
Tepmoaunamuueckuit mMeton B ¢usuke. PaBHOBecHble cocTosiHMS. Hauama TepMoauHaMHKU.
[{ukiel. DHTPONUS M €€ CTaTUCTUYECKOe ToiKoBaHue. SBnenue mepenoca. Huddys3us. 3akoH
®uka. TermonpoBoaHOCTh. 3akoH Dypre. BHyTpeHHee Tpenue (Bs3kocTh). 3akoH HrroToHAa.

3. DnexTpocTaTHKa U MIOCTOSHHBIHN 3JIEKTPUUECKUN TOK

3akon Kynona. Teopema Octporpaackoro-I'aycca. [umonbs. [udnekTtpuku B
AIIEKTPOCTATUYECKOM IIO0JIE.

Cemectp 3
1. DnekTpoMarueTusm

3akoH Awmmepa. 3akoH buo-Caapa-Jlamnaca. Cuna JlopeHua. MarHeTuku.
DneKTpoMarHuTHast UHAYKIMs. Y paBHeHHe MakcBelia.

2. Onrtuka

Wnrepdepennus BonH. dudpaxuus BonH. [lonspuzanusa BosnH. TemnoBoe u3ydyeHUeE.
3akon Kupxroda. ['mnoresa Ilnanka. KBantoBoe 00bsicHEHHE TerioBoro u3inydeHus. Jddext
Kowmnrona. Snepuas moaens aroma. [locrymnarst bopa. ATom Bomopona o bopy.

3. DneMeHThI KBaHTOBOU (DU3UKHU

I'unoresa ne bpouis. BonnoBoe ypasaenue Lllpennnrepa 1uist craiMOHapHBIX COCTOSTHUAM.
Omnpwitel LltepHa-I'epnaxa. Muorosnekrponssiii atom. Oddext 3eemana. [Ipunnun I[laynu.
KBanrtoBble crarucrtuyeckue pacnpezneneHuss bosze-OiHmrelina nu ®depmu-/lupaxa. OOHOHBI.
3akonbl Jlebas u DifHIITeitHA. XapaKTEPUCTUKU Spa: 3apsl, Macca, SHEPTUs CBS3U HYKJIOHOB.
Snepusie peaknun. OyHAaMEHTATBHBIE B3aUMOJICHCTBUAS M OCHOBHBIE KJIACCHI 3JIEMEHTAPHBIX
YacTHL.

4.00beM yueOHOH TUCHHUIIINHBI:
4.1. OuHas popma:

Bcero 2 cemecTp |3 cemecTp
Buter yueOHoit padoter 3a4. ex./ 3a4. e/ 3a4. e/
aK.gac aK.gac aK.4yac
O01mas TPyA0eMKOCTh JHCHHILTHHBI M0 Y4eGHOMY ILIAHY 10/360 4,0/144 6,0/216
KonrakrHas padora (KP): 3,6/128 1,35/48 2,25/80
Jlexuuu (JIex) 1,35/48 0,45/16 0,90/32
JlaGoparopasie sansTus (J1a0) 0,9/32 0,45/16 0,45/16
IMpaktuueckue 3austus (113) 1,35/48 0,45/16 0,90/32
CamocronreabHas padora (CP): 4,4/160 1,65/60 2,75/100
Buja koHTpoJsi: 3a4eT / IK3aMeH 2172 JK3aMeH | JK3aMeH
1/36 1/36
Bcero 2 cemecTp |3 cemecTp
Buyter yueOHoit padoter 3a4. e/ 3a4. e/ 3a4. ef1./
acTp.4yac acTp.yac | acrp.4yac
O01asi TPYA0EMKOCTD JUCIUTIIHHBI 0 Y9eOHOMY TJIaHy 10/270 4,0/108 6,0/162
KonrakrHas padora (KP): 3,6/96 1,35/36 2,25/60




Jlexuun (JIex) 1,35/36 0,45/12 0,90/24
JlaGopaTtopusie 3ausaTus (J1aod) 0,9/24 0,45/12 0,45/12
Ipaxtraeckue 3anstus (113) 1,35/36 0,45/12 0,90/24
Camocrositesibaas paéora (CP): 4,4/120 1,65/45 2,75/75
Bua koHTpoJs: 3aueT / IK3aMeH 2/54 JKk3aMeH | JK3aMeH
1/27 1/27
4.2. 3aounHas dopma:
Bcero 2 cemecTp |3 cemecTp
Buner yueOHoit padoter 3a4. e/ 3a4. e/ 3a4. ej1./
aK.uac aK.uac aK.uac
OO011asi TPYA0EMKOCTD JUCHUIIIHHBI 10 Y4eOHOMY JIaHy 10/360 5,0/180 5,0/180
Konrakrnas pabora (KP): 0,89/32 0,33/12 0,56/20
Jlexumu (JIek) 0,33/12 0,11/4 0,22/8
JlaGopaTtopusie 3ausaTus (J1ao) 0,22/8 0,11/4 0,11/4
[MpakTrdeckue 3anstus (113) 0,33/12 0,11/4 0,22/8
CamocrositesbHas padora (CP): 8,61/310 4,42/159 4,19/151
Bua koHTpossi: 3a4er / IK3aMeH 05/18 JK3aMeH | JK3aMeH
’ 0,25/9 0,25/9
Bcero 2 cemecTp 3 cemectp
Buybt yaebHol paboTst 3au. ej1./ 3a4. e1./ 3a4. ej1./
acTp.uac acTp.uac acTp.uac
Oo0mas Tpy10eMKOCTh JUCHHUIJIMHBI 110 Y4eOHOMY 10/270 4.0/108 6.0/162
IUIAHY ' '
KonrakrHas pa6ora (KP): 0,89/24 0,33/9 0,56/15
Jlexumu (JIek) 0,33/9 0,11/3 0,22/6
Jlaboparopusie 3ansaTus (J1ad) 0,22/6 0,11/3 0,11/3
IMpaktuueckue 3austus (113) 0,33/9 0,11/3 0,22/6
Camocrositesqibaas pa6ora (CP): 8,61/232,5 4,42/119,25 |4,19/113,25
Bua koHTpoJsi: 3a4eT / IK3aMeH 05/135 IK3aMeH IK3aMeH
’ ' 0,25/6,75 0,25/6,75
AHHOTANUA padoyeil MPOrpaMMbl TUCHHUILIHHBI
«O6mas u Heopranndeckasi xumus» (51.5.18)
1. Heap aMCUMIUIMHBI — TPUOOPETEHHE 3HAHUW U KOMIETEHIUH, (OpMHUpPOBaHUE

COBPCMCHHBIX HpeI[CTaBJ'IeHI/Iﬁ B oOactu TCOPCTUUCCKUX OCHOB XHMMHH H XHMUHU

9JICMCHTOB.

2. B pesyabTare u3y4yeHHs: JMCUHUILIMHBI 00y4YaroLuiicsi Mo nmporpamMme 0akajaaBpuara

JTOJIZKEH.

Obaaoams cnenyromumu oouenpogeccuonanvuvimu (OIK) komneTeHIusIMHU:

— CIOCOOHOCTBIO U TOTOBHOCTBIO MCIOJIb30BAaTh OCHOBHbBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JMCIUILUIAH B ipodeccuonansHoi nesirensaoctr (OIMK-1);

— TOTOBHOCTBIO MCIIOJIB30BATh 3HAHUS O CTPOECHUU BEILECTBA, IPUPOJIE XUMUYECKOU CBSZH
B Pa3JIMYHBIX KJAcCaX XMMHYECKUX COEIMHEHUH Ul IOHUMaHUs CBOMCTB MaTEpUAJIOB U
MeXaHHM3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpyxkatomem mupe (OITK-3).

3name:
— 3JICKTPOHHOE CTPOCHUE aTOMOB M MOJICKYT;




— OCHOBBI TEOPUHM XUMHUUYECKOU CBSI3U B COEITMHEHUSIX PA3HBIX THIIOB, CTPOCHHUE BEIIECTBA B
KOHJICHCUPOBAaHHOM COCTOSIHUY;

— OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKaHUS XUMHUYECKHX IPOLECCOB M XapaKTEPUCTHKU
PaBHOBECHOI'O COCTOSIHUS,

— METOJbl ONMCAaHUS XMMHYECKUX PAaBHOBECUW B PACTBOPAX SJIEKTPOJIIMTOB, CTPOCHHUE U
CBOMCTBA KOOPJAMHAILIMOHHBIX COCIMHEHUN;

— XUMHYECKHE CBOMCTBA 3JIEMEHTOB PA3JIMUHBIX TPYII MEPUOJUYECKON CHUCTEMbI M HX
BaXXHEHUIIINX COCIUHCHUM;

Ymems:

— BBIIOJIHATH OCHOBHBIE XHUMHUYECKHE OIEpalldU, OINPEICISITh TEPMOJAMHAMUYECKUE
XapaKTEPUCTUKUA XUMUYECKUX PEAKIIUN U PAaBHOBECHBIE KOHIICHTPAIIMH BEIIECTB;

— HCIOJIb30BaTh OCHOBHBIE XMMUYECKHUE 3aKOHBI, TEPMOJUHAMUYECKHUE CIIPABOYHBIE JaHHBIE
U1 pelieHus: npoecCHOHANbHBIX 3a/1a4;

— MPOTHO3UPOBATH BIMSHUE PA3TUYHBIX ()AKTOPOB HA PABHOBECUE B XUMHUYECKUX PEAKITUSX;
Braoemy:

— TEOPETUYECKUMH METOJIAMU OTMKMCAHUSI CBOMCTB MIPOCTHIX U CJIOKHBIX BEIIECTB Ha OCHOBE
AJIEKTPOHHOTO CTPOCHHMSI HMX AaTOMOB U TIOJIOKCHHS B TMEPUOIUYECKON CHUCTEME
XUMHUYECKUX HJIEMEHTOB;

— DKCIIEPUMEHTAJIbHBIMU METOJIaMU  ONPENENEHUsS HEKOTOPBIX  (U3HKO-XUMHUYECKUX
CBOWCTB HEOPTAHUYECKUX COCIMHEHUN.

3. KpaTkoe cogep:kaHue JUCHUILINHBI:

CrpoeHue aTOMOB U MEPUOJMYECKHUI 3aKOH.
BonHoBbIe cBoiicTBa MaTepHadbHBIX OO0BEKTOB. YpaBHeHue e bpoinsg. CooTHomieHue
HeonpeneneHHoctei ['elizenoepra. [lonstre o kBaHTOBOM Mexanuke u ypaBHenuu lllpenunrepa.
CoBpemenHas GOpMyJIHPOBKa MEPHOIUIECKOro 3akoHa. [lepuoanueckas cucreMa u ee CBA3b CO
CTPOCHHMEM aTOMOB. 3aIllOJIHEHHE JJIEKTPOHHBIX CIIOEB M 000JOYEK aTOMOB B NEPHOIAYECKON
cucreMe sneMeHToB J[.M. MenneneeBa. CreneHu OKHUCIEHHs. BaxkHelllne OKHCIWUTENU U
BOCCTAHOBUTEIM. BaxHelmme CcXembl MpEeBpalieHUs]  BEIIECTB B  OKUCIUTENIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMIX.

XUMUYECKas CBSI3b U CTPOCHUE MOJIEKYII.
KoBasieHTHast CBsI3b, OCHOBHBIE IOJOXKEHUS METO/Ia BaJEHTHBIX CBs3eil. PaccMoTpeHune cxem
MEepeKphIBaHUSI AaTOMHBIX opOuTaned mpu oOpa3oBaHUM CBsize B MoJiekynax. OCHOBHBIE
MOJIOKEeHUs MeTo1a MoJieKyNsapHbIx opourtaneit (MO JIKAO). O6miue cBeeHUsT 0 KOMITIEKCHBIX
COCIMHEHUSX, UX CTpoeHue. MeXMONEeKYJIspHas U BHYTPUMOJICKYJIIpHAs BOJOPOJHAS CBSA3b.
HonHast cBsi3b Kak TpeAeNbHBbIM choydall KOBaJICHTHOH cBs3u. OOmue mpeacTaBleHus o
MEKMOJIEKYJISIPHOM  B3aUMOJEHCTBUU: OPUEHTALMOHHOE, WHAYKIHWOHHOE, JUCIEPCUOHHOE
B3aUMO/ICHCTBUSI.

DHepreTuka peakinii 1 XAMUYECKOe paBHOBECHE.
[TonsiTHE © XMMHYECKOM TEpPMOAMHAMHKE, TEPMOAMHAMUYECKHE (YHKIIMH COCTOSHUS
(xapakTepuctuueckue (¢QyHKOUHM). XHUMHYECKOe paBHOBecue. VCTMHHOE M Kaxylieecs
paBHOBecHs. KOHCTaHTa XUMHUYECKOTO PaBHOBECHS. DIEKTPOXHUMHUUYECKUE MPOIIECCHI, TOHATHE 00
ANIEKTPOJIHBIX TOTEHIMANaX. OJIEKTPOABUKYIAsA CHUJIA OKHCIMTEIbHO-BOCCTAHOBUTEIHHBIX
peakuuii U KpUTepUid CaMONPOU3BOJIBHOTO MPOTEKAHUSI POIIECCOB.

PaBHOBecus B pacTBOpax
[Tporeccrl, conmpoBOKAAIONINE 00Pa30BAHKE JKUIKUX UCTHHHBIX PACTBOPOB HEIIEKTPOIUTOB U
AJEKTPOJIUTOB.  ACCOLIMMPOBAHHBIE W  HEACCOIMUPOBAHHBIE  DJIEKTPOJUTHL.  CTEneHb
nuccormanuu. Koncranra auccounanuu. PaBHoBecue B cucteMe, COCTOAIIEH U3 HACBIILIEHHOTO
pacTBOpa MaJIOPACTBOPUMOTO AJEKTPOJUTa M €ro KpHUCTauioB. PaBHOBecHe B pacTBOpax
KOMILJIEKCHBIX COeIMHEeHHI. PaBHOBECHE AUCCOLMALIMK BOJIbI, HOHHOE IPOU3BEACHUE BOJBI U €r0
3aBUCUMOCTB OT Temneparypsl. [lkama pH. 'maponus coneit.

CxopocTh peakuuii U KaTtaius.



[TonsiTue o xumMuueckoit kuueruke. OHOCTAUNHBIE U CIIOKHBIE PEAKIIMU. 3aKOH JIEUCTBYIOIINX
Macc. KoHcTanTa CKOpOCTH peakuuu. MONEKYISPHOCTh M MOPSAIOK PEaKIUU. 3aBUCUMOCTD
CKOPOCTH pEaKIMM OT TeMIIepaTypbl; SHTAIbMNHS aKTUBAIIMU. [ OMOTEHHBI M Te€TepOreHHBIN
KaTaJns.

Xumus S- ¥ P- 3JIEMEHTOB

Bonopoa-nepBbiii 351eMEHT MEPUOAMYECKOM CHUCTEMBI, €ro JBOMCTBEHHOE IOJIOKEHHE.
Onementsl 1 - 2 u 13 - 18 rpynn nmepuoanyeckoil cUCTeMbl. 3aKOHOMEPHOCTH B W3MEHEHHU
JJIEKTPOHHBIX KOHGUTYpalUid, BETUYUH PAJAUYCOB, 3JICKTPOOTPULATEIILHOCTH M JHEPIUU
MOHU3ALMKA aTOMOB. TUNIUYHBIE CTENIEHU OKHUCIICHUS. XMMUUYECKHE CBOMCTBA MIPOCTHIX BELIECTB.
3aKOHOMEPHOCTU B CTPOCHUMM M CBOMCTBAX OCHOBHBIX THUIIOB coeauHeHuid. llpuponnsie
COCIMHEHUS, TIOJIYUeHHUE U IPUMEHEHHUE.

Xwumus d- u f- anemenTos

OneMeHTbl 3-12 Tpynm NEepUOIUYECKONM CHUCTEMBbl. 3aKOHOMEPHOCTH B HW3MEHEHUH

AIEKTPOHHBIX KOHPUTYpallUid, BEIUUNH PaInyCOB, SHEPIrUH HOHU3ALIUU, XapAKTEPHBIX CTEIICHeH
OKHCJICHUS, KOOPJAMHAIIMOHHBIX dYHCel artoMoB. llpupojaHbie coeAMHEHUs, MOIYyYEeHUE U
COIOCTaBJICHHE (PU3MUECKUX M XUMUYECKUX CBOMCTB MPOCTHIX BewecTB. CTpOeHUE U CBOMCTBA
OCHOBHBIX THIIOB coeauHeHuit. OcobeHHocTH f- 31eMeHTOB.

4.00beM y4eOHOI THCIUNTHHBI:

4.1. Ouynas dopwma:

Bcero 1 cemectp 2 ceMecTp
Bunasr yue6HOM paboThI Bzau. | Bakan. | B3au. | Bakan. | B3au. | B akan.
el. gacax ell. gacax efl. gacax
OO0mas Tpy10eMKoCTh
AUCHUILUINHBI 0 y4eOHOMY 12 432 7 252 5 180
ILUIAHY
AyAMTOpHbBIE 3aHATHSA: 4,44 160 2,67 96 1,78 64
Jlexuunu (JIek) 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ausarus (I13) 0,89 32 0,89 32 - -
JlabopaTopubie 3ansTus (J1ab) 1,78 64 0,89 32 0,89 32
CamocrosiTesbHast padora 5 56 200 333 120 297 80
(CP): H H H
CamocrosiTenbHOE U3yUEeHHE 556 200 333 120 299 80
pa3/ienoB AUCITUTUIHMHBI ' ! '
Bua xourpoas: 3auer / 2 72 1 36 1 36
IK3aMeH
Bcero 1 cemecTp 2 ceMecTp
Bunsr yaeGHoi paboTh B3au. | Bactp. | B3au. B actp. 35{ B actp.
el. Jacax e/l. Jacax e ' yacax
OO0mas Tpy10eMKOCTh
AUCUHMILIUHBI 0 Y4eOHOMY 12 324 7 189 5 135
ILUIAHY
AYIUTOPHbIE 3AHATHS: 4,44 120 2,67 72 1,78 48
Jlexuun (JIek) 1,78 48 0,89 24 0,89 24
[Ipaktrueckue 3ausatus (I13) 0,89 24 0,89 24 - -
Jlaboparopubie 3austus (J1ab) 1,78 48 0,89 24 0,89 24
CamocrosiTesbHasi padora 5 56 150 333 90 299 60
(CP): H i) H




CamMoCTOSITETbHOE U3YUYECHUE
N — 5,56 150 3,33 90 2,22 60
Bua koHTpOJIA: 3a4eT / IK3aMeH 2 54 1 IK3aMeH 1 IK3aMeH
(27) (27)
4.1. 3aounas popma:
Bcero 1 cemectp 2 ceMecTp
Bunast yueOHoii paboThI B3au. | Bakan. | B3au. | Bakan. | B3au. | Bakan.
eIl qacax eIl qacax el qacax
OO0mas Tpy10eMKOCTh
AUCHUILINHBI 10 y4eOHOMY 12 432 6,0 252 6,0 180
IUIAHY
AYANTOpHBIE 3aHATHS: 1,11 40 0,66 24 0,44 16
Jlexunu (Jlek) 0,33 12 0,22 8 0,11 4
[Ipaktrueckue 3ausatus (I113) 0,44 16 0,22 8 0,22 8
JIaboparopusbie 3austus (J1ab) 0,33 12 0,22 8 0,11 4
%11;‘)‘_’“‘”'“’“"“*"' padora 1039 | 374 | 608 | 219 | 431 | 155
CamocTosTenbHOE U3Y4YCHUE 1039 374 6.08 219 4,31 155
pa3eNioB AUCIUILTUHBI
Bun konrpoJs: 3auer / 05 18 025 9 025 9
IK3aMeH ' ' '
Bcero 1 cemectp 2 cemecTp
Bunel yue6HoI paboThl B3au. | Bactp. | B3au. | Bacrp. | B3au. | Bacrp.
el qacax el qacax el Jacax
OO0mas Tpy10eMKOCTh
AUCHHUILIMHBI 110 y4eOHOMY 12 324 7 189 5 135
TJIAHY
AyauTOpHBbIE 3aHATHSA: 1,11 30 6,0 18 0,44 12
Jlexun (JIek) 0,33 9 0,66 6 0,11 3
[Tpaktuyeckue 3anstus (I13) 0,44 12 0,22 6 0,22 6
Jlaboparopubie 3ausTus (J1ab) 0,33 9 0,22 6 0,11 3
(%‘ll;‘)‘_’c“’“e“"“a" pabota 1039 | 2805 | 022 | 16425 | 431 | 11625
CamoctosTebHOE H3y4eHHe 1039 | 2805 | 608 | 16425 | 431 | 11625
pa3ienoB JUCIUTUIAHBI
Bux kourpo: sauer / 05 | 135 | 608 | 675 | 025 | 675
IK3aMeH ' ' ’ ' ’ ’

AHHOTanuA padoveil MPOrpaMMbl TUCHHUILIHHBI

«Opranuueckas xumus» (b1.5.19)

1. Ieap AMCHUNJIMHBI — TPUOOPETCHUE CTYACHTAMU 3HAHHW O CTPOCHUHM OPTaHMYECKHX

CO@}II/IHGHI/II\/'I, OCHOBHBIX XHMHYECKHX CBOMCTBaX PA3IMYHBIX KJIACCOB OPraHUYCCKHUX
COEIMHEHUH W METOJIaX MX MOJIYYEHUs, KaK POMBIIIICHHBIX, TaK U JJA0OPaTOPHBIX.

2. B pe3yabTare u3ydyeHHs JUCHUILUIMHBI 00yYAIOIIMIACS MO MporpamMMe 6akajaBpuara

JOJIKEH.




Obnaoams cnepytoumumu oowexyromypuvimu (OK) u obwenpogheccuonanvnvimu (OITK)

KOMIIETCHIIUSIMHU:

— CIIOCOOHOCTBIO K caMoopraHu3auuu u camoobpasosanuto (OK-7);

— CIOCOOHOCTBIO U TOTOBHOCTBIO MCIOJIb30BAaTh OCHOBHbBIC 3aKOHBI €CTECTBEHHOHAYUHBIX
JTUCHHUIUIAH B podeccuonanbroi aesreapHoctr (OITK-1)

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUA O COBPEMEHHOW (U3MuecKol KapTHHE MUpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOEHUMU BEILECTBA /I MOHUMAHUS
OKpY’KaroIiero Mupa u siaeHuii mpupost (OITK-2);

— TOTOBHOCTBIO UCIIOJIb30BATh 3HAHUS O CTPOEHUU BEILECTBA, IPUPOIE XUMUUYECKOU CBS3H
B Pa3JIMYHbIX KJACCaX XMMHUYECKUX COEIMHEHUH JUIsl IOHMMaHUsl CBOMCTB MaTEpUaIOB U
MEXaHHM3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINUX B oKpyxatoiiem mupe (OITK-3).

3uams:

— TEOPETUYECKHUE OCHOBBI CTPOCHHSA M CBOMCTB pa3iMYHBIX KJIaCCOB OPraHUYECKUX
COCTUHEHHI,

— cmocoObl TOMYy4eHUS W XHUMHYECKHE CBOHCTBA OCHOBHBIX KJIACCOB OPTaHUYECKHX
COCIMHEHHM;

— OCHOBHbBIE MEXAaHU3MbI IPOTEKAHUS OPTrAaHUUECKUX PEaKIIU;

Ymemo:

— TMPUMEHATh TEOPETUUYECKUE 3HAHUS ISl CUHTE3a OPraHUYECKUX COCIUHEHUN Pa3sNuYHbBIX
KJIACCOB;

— aHaJIU3MPOBATh U NPEJCKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COETMHEHUI;

— COCTaBJISITh CXEMbl CHHTE3a OPIraHUYECKUX COEAMHEHUH, 3aJaHHOTO CTPOECHHUS,

Braoemy:

— OCHOBaMH HOMEHKJIATYpPhl U KJIacCU(PHUKAIIUN OPTaHUYECKUX COeIMHEHUM;

— OCHOBHBIMHU TE€OPETHUYECKUMHU MPEJICTABICHUSIMHI B OPraHUYEeCKON XUMHUH,

— HaBBIKAMHU 00OCHOBaHMSI PAIlMOHATIBHBIX CIIOCOOOB MOTYYSHHS] OPraHUYECKUX BEUIECTB.

3. Kpartkoe conepxanue THCHMIIMHBI

Homenknatypa opraHuueckux coequHeHuil. Teopusi XMMHUYECKOTO CTPOCHHS H
HachllleHHble yraeBopopoasl (YB). Ilpupoma xoBanentHo#l cBsasu. Dopmynsl Jlprouca.
dopmanbHbIl 3apsaa. OpdexTsl 3amectuteneil. IIpomexyTouHble COEIMHEHHS M YaCTHUIIbI
OpraHMYECKUX peakUMsX. OHepreTudeckas auarpamMma peakiuu. MexaHu3M peaklMu.
Crepeounsomepusi, ee BUIbI U 0003HAUCHHUS.

Amudatudeckue coenuHeHus. HachbllleHHble W HEHAchllleHHblEe YB.  Ankansbl,
LUKJIOAJIKaHbl, aJKEHbl, AJKWUHBI, MOJUEHbl (AMEHbI). B KaxxaoMm Kiacce paccMaTpUBarOTCs
CJIEAYIOIINE pa3/iebl: H30MEpHs, HOMEHKIIATYpa, pU3HUECcCKUe U XMMUYECKHE CBOMCTBA, CIIOCOObI
noJjiyueHusi. MexaHu3Mbl peakuuid. DHepreTudeckas [uarpaMma peakimi.

Apomaruueckue coequHeHus. Teopun apomatuyHocTH. CoelmHeHHs OEH30JIbHOTO psijia.

N3omepusa. Homenkmarypa. CrocoObl mosiydeHHs. XUMHUYECKHE CBOWCTBA. BrusiHue
3aMecTuTeNel B OEH30JbHOM KOJIbLIE Ha HAlpaBlIEHUE M CKOPOCTb Peakiuil 3JeKTpOPHUILHOIO
3aMelleHusl.

4. O0beM yueOHOH AN CUMIIMHBI:

4.1.0Ounas popma:

B 3auetnbix | B akamem. | B actponowm.

Bun yae6HO# paboThI eIMHUIIAX gacax qacax
OO0mas TpyA0eMKOCTb JMCHUIIIHHBI 110 3.0 108 81
yueOHOMY IJIaAHY
KonraktHas pa6ora (KP): 1,33 48 36
Jlexumu (Jlek) 0,45 16 12
[Ipaktuueckue 3ansatus (I113) 0,88 32 24
CamocrositesbHas padora (CP): 1,77 60 45

Jlpyrue BUIBI CAMOCTOSITENIHOM PabOTHI 1,77 60 45




Bua koHTpoOJIA: 3aUeT / IK3aMeH 3auer ¢

OIleHKOM

4.2. 3aounas ¢opma:

B 3aueTHBIX B akanem. | B actpoHoM.
Bun yueGHO# paboThI €IMHULIAX qacax qacax
OO01mast TpyA0eMKOCTh 1M CHUILTTHHBI 3.0 108 81
10 y4e0HOMY ILIAHY
Konrakthas patdora (KP): 0,33 22 16,5
Jlexumu (Jlek) 0,11 10 7,5
[IpakTuueckue 3ansaTtus (113) 0,22 12 9
CamocrositesbHas padora (CP): 2,56 82 61,5
Jlpyrue BUJIbI CAMOCTOSITENILHOM PabOTHI 2,56 82 61,5
Bua koHTpOJIA: 3a4ueT / IK3aMeH 3ader ¢ 3auer ¢
0,11 OLIEHKOM OLIEHKOM
4) 3)

4.4.2 JIncuMniiuHbl BApUATUBHOM YacTH (00513aTe/IbHbIE TUCIIUIIJINHBI)

AHHOTaIUA padoyeii MporpaMMbl U CHUTITHHBI

«OCHOBBI ’dKOHOMHKH H yYupaBJi€cHUSI IPOU3BOJACTBOM B TEXHOJIOI'MHA TOHKOI'O

2.

opranuyeckoro cuareza» (b1.B.01)

Hear aMCUMIVIMHBI — TIOJIYYCHHE CHUCTEMBbl 3HaHUHW 00 HKOHOMHUYECKUX
3aKOHOMEPHOCTSIX (DYHKIIMOHUPOBAHHS TMPOMBIIICHHOTO MPOU3BOJICTBA B CUCTEME
HaHHOHaJIBHOﬁ 3KOHOMUMKU, 06yquI/Ie E)KOHOMI/I‘-IGCKOMY MBIIIJICHHU O 158
MCIIOJIb30BAHUIO MOJYYEHHBIX 3HAHUHU B MPAKTUUYECKON JAESATEIBHOCTH.

B pe3yabrare u3ydyeHHs [AUCHUILIMHBI oOyyawluuiics Mo mnporpamMmme
0akajaBpHaTa J0JIKEH:

Obnaoams cnepyromumu  odowekyromypuvivu (OK) u  npogheccuonanvnvimu (I1K)
KOMITETEHIMSMU:
— CcmocoOHOCTh WCMOJNB30BaTh 3HAHWS OCHOB OJKOHOMHKH B pa3iM4yHBIX cdepax
xu3uenestensHoctu (OK-3);
— CHoCOOHOCTh aHAJTM3UPOBATh TEXHUYECKYIO JOKYMEHTAIHIO, TO0MpaTh 000pyI0BaHHUE,
TOTOBHTh 3asIBKH Ha NpUOOpeTeHue U peMoHT obopynoBanus (ITK-9).
3nams:
— OCHOBBI 9KOHOMHKH B Pa3IMYHbIX cepax KU3HEAEATEIbHOCTH;
— HOpPMAaTHBHEIE ITPABOBBIC AKTHI, PErJIAMEHTUPYIOIINE ACITEITBHOCTD MPEIIPUSITHS,
— MeTOJBI pa3pabOTKH ONePaTHBHBIX U MPOU3BOACTBEHHBIX IIJIAHOB;
— METOJBI ¥ CITOCOOBI OTUTATHI TPY/IA.
Ymemo:
— COCTaBJIATH 3asBKHM Ha 000PYI0BaHHE;
— COCTaBJIATH OTYETHI 10 BBHIIIOJIHEHUIO TEXHUUECKUX 3aJaHU;
— COCTaBJIATh TEXHUYECKYIO JTOKYMEHTAIINIO;
— OpraHM30BaTh pabOTy KOJUIEKTUBA B YCIIOBHSX JAEUCTBYIOLIETO TPOU3BOICTBA;
— TOTOBHTh HWCXOJHBIC IaHHBIE JJIS BBIOOpAa W OOOCHOBAaHUS HAYYHO-TEXHHUYECKHX W
OpTaHU3aIMOHHBIX PEIICHHH HAa OCHOBE SKOHOMUYECKOTO aHAJIN3a,;



— pa3pabarbiBaTh  OINEpaTUBHBIE IJIaHBI  PabOT  MEPBHUYHBIX  MPOM3BOJICTBEHHBIX
MOJIpa3IeJICHUIA.
Braoemy:
— MeToJaMM U HUHCTPYMEHTAMU MPOBEAEHUS HKOHOMMYECKOI'O aHajlu3a 3aTpaT |
Pe3yabTATOB JIEATEILHOCTH IPOU3BOACTBEHHBIX MOPa3/IeIeHUI;
— MHCTPYMEHTaMHM IUIAHUPOBAaHUS M BBIIIOJIHEHUS MEPONPUATHH 110 IPOU3BOJACTBY
IPOAYKLIMH;
— OCHOBaMM SKOHOMHUYECKUX 3HAHUH B pa3IMUHbIX chepax KU3HEAEATEIbHOCTH.
3. Kparkoe conepxaHne JTHCHMIIIMHBI
Monyas 1. Bseoenue. OcHo8bl polHOUHOU IKOHOMUKU
1.1 DxoHOMHUECKHE TOTPEOHOCTH, O1ara U pecypchbl. JKOHOMUUECKUE CUCTEMBI M X CYIIHOCTb.
OO0111ecTBEHHOE MPOU3BOACTBO U 3KOHOMHYECKHE OTHOIIEHUS. [Ipon3BOICTBEHHBIE BO3MOXHOCTHU
obmiectBa M 3KOHOMUYecKUH BbIOOp. KpuBas Npou3BOACTBEHHBIX BO3MOYKHOCTEH. 3aKoH
yOBbIBaIOLIEH IpeNeIbHON MOJIE3HOCTUM. THIIBI U MOJAEIN SKOHOMMUYECKUX CHUCTEM. DJIEMEHT
9KOHOMHUYECKOM cucteMsbl. TpanunuonHas skoHoMuuYecKas cuctema. CoOCTBEHHOCTb: (hOPMBI U
IyTU UX NpeoOpa3oBaHMUsl.
1.2 PpiHOuHBI MexaHHU3M crnpoca M npemyoxkeHus. CoBeplIeHHass M HECOBEpIIEHHas
KOHKYpeHIIMU. ToBapHbI (PHIHOYHBIN) THIT OOIIECTBEHHOr0 Mpou3BojcTBa. CyIIHOCTh U
yCIIOBHS BOSHUKHOBEHMS phIHKA. BUbI pBIHKOB U MX cTpyKTypa. @yHKIMHU pbIHKA. ToBap U ero
cBoiictBa. Cripoc U npeyiokeHne Ha pblHKe. [loHATHE «31acTUYHOCTBY. DIIaCTUYHOCTh CIIpoca U
Ope/UIOKeHUs,, TouedHas U JyroBas. CoBeplIeHHAas M HECOBEpILEHHass KOHKYPEHIUH.
Mouononusa. MakcuMu3zaius IpruoObLTH MOHOTIOIUCTOM. OJHUTOMOIHS.
1.3 IloHsTHE HAMOHAIBHOM 5KOHOMUKH, OCHOBHBIE MaKPOIKOHOMHUECKHE MOKa3aTenu. [Tonsatus
COBOKYITHOTO CIPOCa M COBOKYITHOTO IPEIIOKEHUS, (PAKTOPHI, BIMAIONNE HA WX W3MEHECHHS.
[Torpebnenuss u cOepexeHus. DKOHOMHMUYECKHI Kpyroobopot. IIpousBoacrBo, oOMeH u
pacnpenenenue. [lorpednenne, cOepexeHne, HHBECTHIIMY TOBAPOB M YCIIYT.
1.4 ®unancoBas cucteMa UM (UHAHCOBAs MOJUTHKA oOLIecTBa. ['OoCyaapCTBEHHBIM OOMKET U
rocynapcTBeHHbIl nour. Hamoru u Hanorosas cucrema.
Moayasb 2. DkoHomuueckue 0cHO8bl YNpasieHusi NPOU3800CMEOM
2.1 Ilpennpusitue Kak CyObEKT PHIHOUHOTO X03sIiCTBa. DKOHOMHUUYECKHE 3aKOHBI U OCOOEHHOCTH
UX TPOSABIEHUS HAa NpeInpusaTHH. Poip cnenMamucra XUMHYECKOH IPOMBIIUIEHHOCTH.
[Ipenmpusitue B cucTeMe pPBIHOYHOM SKOHOMHKHU. [lpeampusarue — Kak CyObEeKT U OOBEKT
OpEANpPUHUMATENbCKON  eATeTbHOCTH.  3aKoHoJaTelnbHas 0a3a  MpelnpUHUMATEIbCKON
nesTeNlbHOCTH. HopMaTuBHO-TIpaBOBbIE aKThl, PErJIaMEHTUPYIOIINE AeSTEIbHOCTh IPEITPUSITHS.
OpraHu3alnvoHHO-TIPaBOBbIe (HOPMBI MPEANPUHUMATENBCKON JAEATENIBHOCTH U KPUTEPUH HX
BbIOOpa. @OpMBI COOCTBEHHOCTH. BHELIHSAS M BHYTPEHHSIS cpeia MPEeANPUSITHS.
2.2 MarepuanbHO-TeXHUYecKas 0a3a mpou3BoacTBa. ChlpbeBasi U TOIUIMBHO-3HEpreTHyeckas 0aza
XUMHYECKHX Mpou3BoJCTB. IIpom3BojcTBEHHass mporpamMma M IpPOU3BOJCTBEHHAs MOILIHOCTb
npeanpusTus. KayecTBo 1 KOHKYpEHTOCIIOCOOHOCTh MPOAYKIIMH. DKOHOMUYECKOE 000CHOBAaHUE
BbIOOpA CHIPbS U TOIUIMBA. PecypcocOepexenne. AlbTepHaTUBHbIE HCTOUHUK CBIPbSl U SHEPTHUU.
Opranuzanus CKIaacKoro Xo3siucTsa.
2.3 MarepuajlbHO-TEXHUYECKHE pecypchl mpeanpusaTis. OCHOBHbIE MPOU3BOJICTBEHHBIE (DOHIBI
XUMHUYECKUX NPEANpUATHNA: MOHATHE, KiIaccupukanus U cTpykTypa. IloHsTne u crpykrypa
OCHOBHBIX cpencTB. OIleHKa OCHOBHBIX CpencTB. MeToapl OIIEHKHM OCHOBHBIX (DOHIOB.
[Toka3zarenn MCHOIB30BAHUS OCHOBHBIX MPOMU3BOACTBEHHBIX (oHAOB. M3HOC M amopTuzanus
OCHOBHBIX (PoHAO0B. OueHka 3()(PEeKTUBHOCTH HCIOIB30BaHUS OCHOBHBIX IMPOU3BOJICTBEHHBIX
¢donn0B. Bocnipons3BoacTBO OCHOBHBIX cpeacTB. OOOPOTHBIE CPEACTBA MPEANPUATHS: MOHATHE,
cocTaB U CTpykrypa. Hcrounwmku ¢opmupoBanus oOOpOTHBIX cpenctB. OOOpaynBaeMOCTh
00OpOTHBIX cpelcTB. MarepuanbHble 3amackl Ha npennpuatud. OnpeaeneHre NOTPeOHOCTH B
00OpPOTHBIX CPEICTBAX.
2.4 Tpynosble pecypcbl npennpusatus. Ilepconan npeanpusatus U ero crpykrypa. OCHOBBI
OpraHM3alyy TpyJaa Ha npeanpustuu. ¢ eKTUBHOCTh UCIOIb30BaHUS MEPCOHAIa U pabovero



BpeMeHH. [Ipon3BOMUTENBHOCTS TPy/Aa W omiuata Tpyaa. Opranuzanus 3apaOOTHOW IUIaThl Ha
npennpustud. CocTaB M CTPYKTypa IPOMBINIIEHHO-IPOU3BOJCTBEHHOIO  IEPCOHAIA.
[Tpou3BOIUTENEHOCTD TPY/IA: TOHITHE, MMOKA3aTeNN W METOAbl u3MepeHus. IHIuBuyanpHas 1
oOlIecTBeHHAsl ~ MPOU3BOJIUTENBHOCTh  Tpylda. PesepBel U (akTopbl  IMOBBIIICHUS
MPOU3BOUTEIILHOCTH TpyAa. DOPMBI, CUCTEMBI U pa3Mep OIIAThI TPY/Aa Ha IPEIIPHUSITHH.
Monyab 3. TexHuko-3K0HOMUYEeCKULl AHAIU3 UHICEHEPHBIX PeULeHUT
3.1 Jloxoasl ¥ pacxobl Ha MMPOU3BOJICTBO, M PEATU3ALIMIO POAYKIIUN PEATPUATUs. 3aepxKu
MIPOM3BOJICTBA MPOAYKIHH (CEOECTOMMOCTH), TPUOBLIL, PEHTAOCIBHOCTh U IIEHOOOpa30BaHUE.
[TonsTHe 3aTpaThl Ha MPOW3BOACTBO M pealn3aluio Npoaykiuu (cebectommocts). Bumsl u
3HaueHue kiaccuukauum 3atpar. CTpykTypa 3aTpaT Ha MPOU3BOJACTBO U peaU3alUI0
npoaykiuu. OcoOeHHOCTH pacdera 3aTpaT Ha MPOU3BOJACTBO M PEATN3ALUI0 MPOAYKIUH B
KOMIUIEKCHBIX MPOoU3BoicTBaX. OCHOBHBIC IyTH CHIKEHHUS 3aTpaT Ha MPOU3BOICTBO MPOAYKIIUU.
Hoxonbl mpeanpustus. lloHaTne mpuObBUIM W J0XOJa TPEANPUATHS, METOIbI HUX pacdera.
PentabenbHOCTD, €€ BUIBI U METOIbI pacueTa. [1yTH nmoBbleHUs MNpUOBLIN U PEHTA0EIbHOCTH Ha
PEIPUATHSIX.
3.2 lenooOpa3oBaHue U LeHOBas mojuThka. lLleHa Ha TPOAYKIMIO U  IPUHLHUIIBI
neHooOpaszoBanus. Buner neH. CTpykrypa IeHbl, cucTema LeH. B3anMocCBs3M 1IeH U U3JIEpiKEK.
IlenoBas monutuka. Pa3paboTka 11IeHOBOM CTpaTeruH.
3.3 ®uHAaHCOBO-KPEAUTHBIC OTHOIICHUS MPENNPUATHI U cucTemMa Hajoroobnoxenus. [lonsue,
cocTaB M CTpykTypa ¢unHaHcoB mpennpusatus. CymHOCTb, (YHKIMH M 3a7a4d (PUHAHCOB
npeanpusitas. CoOOCTBEHHBIE U 3aeMHBbIe (DMHAHCOBBIE pecypchl. bamaHc J0X00B M pacxoJoB.
Hanorosas monutuka. [Tpunuunsr HanorooOnoxkeHus. Hanorm u miaTtexu, ycTaHOBJICHHBIE
3aKOHOJIATENILCTBOM: BHJIBI, CTaBKH, OOBEKTHI HAJIOTOOOJIOXKEHHS M CPOKM YIUIAThl HAJora B
OIOKET.

4. O0beM yueOHOI TMCUUIIUHBI:

4.1. Oynas dopma:

Bun yuebHoit paboTbl B 3auerHbIX B akanem. B
eIMHULIAX qacax aACTPOHOM.
Jacax
OO0masi TPyA0eMKOCTh JAUCHHUILUIMHBI 10 3.0 108 81
Y4eOHOMY IIAHY
AyIMTOpHBIE 3aHATHS: 1,0 32 24
Jlexumu (Jlek) 0,45 16 12
[IpakTnueckue 3anstus (I113) 0,45 16 12
CamocrositesbHas padora (CP): 1,1 40 30
CaMocCTOsITeIbHOE  UW3YYCHHE  PAa3JIeiioB 1,1 40 30
JUCIUTLTAHBI
Buja kouTpoas: 3ader / 3IK3aMeH 1,0 Jk3amen (36) | Jx3ameH
@7)
4.2. 3aounas dopma:
Bun yae6HO# paboTh B 3auerHbIx B akanem. B actponom.
CIMHUTIAX qacax Jacax
OO0masi Tpy10eMKOCTh AUCHMILIMHBI 110 3.0 108 81
Y4eOHOMY IIaHY
AyIUTOPHBIE 3aAHSITHSI: 0,22 8 6
Jlexumu (Jlek) 0,11 4 3
[Ipaktnueckue 3ausarus (113) 0,11 4 3
CamocrositeabHas padora (CP): 2,0 91 68,25
CamocrosiTenbHOE  HM3YYEHHE  pa3/IeNioB 2,0 91 68,25
JUCITUTUTAHBI




Bua koHTpos: 3aueT / IK3aMeH 0,25 IK3aMeH IK3aMeH

9) (6,75)

AHHOTaNuA padoyeil NporpaMMbl JMCUUILTHAHBI
«JlaGopaTopHbIi NPAKTHKYM M0 NPOIECcCaM U aNNapaTaM XUMUYeCKOH TeXHOJIOTum»
(b1.B.02)

1. Ieab AMCHMILUIMHBI — 3aKPEIJICHUE 3HAHUH, TOJTYUYCHHBIX ITPH U3YUICHUHN TACITUTUTHHBI
«[Iportecchl u anmaparbl XAMHYECKON TEXHOJIOTHI» B 00JIACTH OCHOB THIPABIHYECKHUX,
TEIIOOOMEHHBIX W MacCOOOMEHHBIX IPOIIECCOB, YTO HEOOXOAMMO IPH IMOATOTOBKE
OakayaBpOB MO JTAHHOMY HAIPABJICHUIO JIJISl HAYYHO-HUCCIIEIOBATENILCKON U ITPOCKTHO-
TEXHOJOTHYECKOH AeATEILHOCTH.

2. B pesyabraTe u3y4YeHHMs JUCHUIUIMHBI o0Oyyamommiics 10 Tporpamme
0akaJjiaBpUaTa J10JIKeH

Obnaoams crnenyromumu  oowenpogeccuonanrvhvimu (OIIK) u npogeccuonanvuvimu
(ITK) koMITeTeHIIHSAMMU.

— CHOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHIUIMH B ipodeccuonanbhoi aesreapaoctu (OIIK-1);

— CHOCOOHOCTBIO HaJlA)KMBATh, HACTPAUBATh W OCYIIECTBIISITh IIPOBEPKY OOOPYIOBaHUS H
IPOrPaMMHBIX CPEACTB B 00JIACTH IMPOM3BOJCTBEHHO-TEXHOJOTHYECCKOU JIEATEIHbHOCTH
(IIK-6);

— CHOCOOHOCTBIO IJIAHUPOBATh U MPOBOIAUTH (U3MYCCKUE U XUMHUYECKHE IKCICPHUMEHTBI,
MIPOBOAMTH 00PabOTKY UX Pe3yJIbTaTOB M OIICHUBATH MOTPEITHOCTH, BBIIBUTATh THIIOTE3bI
U YCTaHABJIMBATh TPAHUIBI MX TPUMCHEHUS, MPHUMEHSATh METOJbl MAaTEMATHYECKOTO
aHaJIM3a W MOJICIIMPOBAHHMSI, TEOPETUICCKOTO M IKCIICPUMEHTAILHOTO HCCIICIOBAHUS B
00J1acTH Hay4HO-HCCIIe0BaTeNbeKoi aestenbHocTu (I1K-16).

Buame:

— 3aKOHBI IEPEHOCA UMITYJIbCA, TEIUIOTHI M MaCCHhI;

— OCHOBHBIC YPaBHCHHS TPUKIAIHONW THIPABIUKA H 3aKOHOMEPHOCTH TICPEMEIICHHUS
JKUJTKOCTEH;

— OCHOBHBIC 3aKOHOMEPHOCTH IPOIIECCOB OCAXJICHUS, (QUIBTPOBAHHUS M TCUYCHUS dYepe3
3epHUCTBIE CIIOH;

— (UBHYECKYIO CYIIHOCTH MPOIECCOB TEIJIO- W MAacCOOOMEHA; OCHOBHBIE KHMHETUYCCKUE
3aKOHOMEPHOCTH MaccomnepeHoca JIsi CUCTEM Ta3(Tmap)->KUIKOCTh;

— THUMOBBIE MPOIIECCHI XHMUYIECKOW TEXHOJIOTHH, COOTBETCTBYIOIIHE allapaThl 1 METOJIbI UX
pacuera.

Ymemn:

— OMNpeAeNsTh XapaKTep ABUKEHUS KUIKOCTEH U Ta30B;

— WCHOJBH30BaTh OCHOBHBIC KHHETUYECKUE 3aKOHOMEPHOCTH TEIIO- U MacCOIepeHoca Mmpu
aHaJIM3€e TeIJIOBBIX U MACCOOOMEHHBIX MPOIIECCOB;

— COCTaBJISTh MaTePUAIBHBIC M TEIUIOBBIC OATaHCHI IJIs CUCTEeM Ta3 (Tap)-KUJIKOCTh;

— pacCYMTHIBATH MapaMeTPbl HACOCHOTO, TEIIO- 1 MaCCOOOMEHHOTO 000PYAOBaHHUS;

— COCTaBJISITh TEXHOJIOTHYECKUE CXEMBI H N300pakaTh HA HUX OCHOBHBIE aIlliapaThl;

— aHAIM3WPOBATh OKCIEPUMEHTAIHHO TMONYYCHHBIE U TEOPETHUYECKH pPaCCUUTAHHBIC
MoKa3aTei paboThI alapaToB.

Bnaoemn:

— METOJIOJIOTHEH pacyeTa THIPOMEXaHUIESCKUX, TEIUIOBBIX M MaCCOOOMEHHBIX IPOIIECCOB;

— METOJaMU COCTaBJICHUS TEXHOJOTHYECKHUX CXEM.

3. Kparkoe conep:kanne TMCIHHNIHHBI

No Haumenosarnue nabopamopuuvix pabom
/1

1 OHpe,Z[CJ'ICHI/IC PCKUMOB TCUCHUSA JKUJIKOCTEH.




2 | 3ydenue npoduisi ckopocTell moToKa B TPYOOIIPOBO/IE.

3 | l'unpaBnuyeckoe CONMPOTUBICHUE B TPYOONPOBOAaX (METANTMYECKOM U CTEKJITHHOM)
3JIEMEHTax TPYyOOIIPOBOIHON apMaTypBbl.

4 | OnpeneneHue ruipaBIndeCcKOro CONPOTUBIIEHHS TPSIMOTO Y4acTKa TpyOonpoBoja.

5 | Ompenenenue ruipaBIndeckoro COMPOTUBIICHUS B DJIEMEHTaX TPYOOIPOBOIHOM
apmartypsl (quadparma, IpoCCelIbHbIA BEHTHIIb).

6 | Onpenenenue ruipoJMHAMUYECKOrO CONPOTUBIIEHUS CyXOM CUTYATOM Tapeiaku
KOJIOHHOT'O armapara.

7 | OmpeneneHue ruipaBIndeckoro CONpOTUBICHUS OPOLIAEMON CUTUATON TapesKu
KOJIOHHOTO arnmapara.

8 | 3mepeHue rujpaBiIMyecKoro COnpoTUBIEHUS TPYOHOTO M MEXKTPYOHOIO IIPOCTPAHCTBA
TETUI0O0OMEHHOTO aIapara.

9 | KanubpoBka pacxo1oMepa BECOBBIM METOJIOM.

10 | M3ydeHue XapaKTepUCTUK HEHTPOOESIKHBIX HACOCOB.

11 | Onpenenenue koddduiuenHTa TeruIonepeaadn B IBYXTPYOHBIX TEMII000OMEHHUKAX.

12 | Tennonepenaya B METAIUIMYECKOM U CTEKISTHHOM KOXKYXOTPYOHBIX TEMJI000MEHHHKAX.

13 | IHTeHCHBHOCTH TEIUIONEpEIavyy B IUIACTHHYATOM TEIUIOOOMEHHHUKE.

14 | U3yuyenue mnpolecca HECTAallMOHApHOIO TEIUIOOOMEHa B ammapare ¢ MeUIalKod |
MOTPY>KHBIM 3MEEBUKOM.

15 | Onpenenenne k03(h(HUIUEHTOB MacCOOTIauM B Ta30BOM (haze mpu UCIIapeHUH KUIKOCTH B
BO3AYIIHBIA TOTOK WJIM NMPH KOHIEHCALMW Tapa Ha IUICHKE XHUJIKOCTH B HACAJOYHON
KOJIOHHE.

16 | Onpenenenue k03(pPHUINEHTOB MAaCCOOTAAYN B KHUIKOHN (aze mpu 1ecopOuu THOKCHIA
yTJIepojia U3 BOJbI B IJICHOUYHOM KOJIOHHE.

17 | M3yyeHne COBMECTHOTO TEIJIO- © MAaCCOOOMEHA B HACAJOYHON KOJIOHHE.

18 | M3yuyenue nporecca NpocToi NeperoHKu OMHApHOW CMeCH U30MPOINaHOI-BOJIA.

19 | M3yuyenne nporecca NpocToi NeperoHKyn ONHApHOW CMECH BOJA-dTHIICHTITUKOITb.

20 | Mzyuenwne mporecca NepuoInaeckoi pekTudukanuy OWHApHOW CMECH ATaHOJI-BOJIA.

21 | Paznenenue pacTBOPOB HU3KOMOJIEKYJISIPHBIX BEIIECTB OOPATHBIM OCMOCOM.

22 | OnpexneneHne CKOPOCTH CBOOOTHOTO OCAXKICHHS TBEPIBIX YAaCTHII U BCIUIBITHS ITy3bIpEH B
KHUJIKOCTSIX.

23 | 3yuenue nporecca GUILTPOBAHUS CYCITCH3HH.

24 | I'mapoiMHaMMKa HENOJBM)KHOTO U TICEBJIO0KMKEHHOTO 36pHUCTOTO CIIOS.

4. O0beM y4eOHOH TUCHUIIMHBI:
4.1. OuHas popma:

Bunsl yueOHol paboThl B 3auernbix | B akazeM. | B actponowm.
eqnaunax | Yacax Yacax
O0mass TPya0eMKOCTh JMCHUILIMHBI IO 2.0 79 54
Y4eOHOMY IIaHy
Konrakthas patora (KP): 0,89 32 24
JlabopaTopusbie 3ansatust (J1ab) 0,89 32 24
CamocrositesbHas padora (CP): 1,11 40 30
Buja koHTpoJIsi: 3a4er / 3k3aMeH - 3auer -
4.2. 3aouHas popma:
Bunpr yue6HOM paboTh B 3auetnBIX | B akagem. | B actponom.
equHunax | Yacax Yacax
O0masi TpPya0eMKOCTh JMCHMILJIMHBI IO 20 79 54
Y4eOHOMY IIaHY




Konrakrnas pa6ora (KP): 0,22 8 6
JlaGoparopusie 3ausaTus (J1ab) 0,22 8 6
CamocrositesbHas padora (CP): 1,67 60 45
Bupa xouTpoJsi: 3a4er / 3k3aMeH 0,11 3auer 3auer
(4) 3)

AHHOTanuA padoyeil IporpaMMbl IMCUMILTHHbBI
«Teopusi XMMHKO-TEXHOJIOTHYECKUX MPOIECCOB oprannyeckoro cuuresa» (b1.B.03)

1. Heab MMCHUILUIMHBI — PA3BUTHEC Y CTYJICHTOB HABBIKOB KOJUYECTBCHHOHM OIICHKH
TEPMOJIMHAMHYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTEH OpPraHWYEeCKHX PEaKIIHy,
NPUMCHCHHE COBPEMEHHBIX XUMHUYCCKMX M (PU3MKO-XMMHUYECKHX  METOJIOB
WCCIICIOBAHMS [Tl yCTAHOBJICHUS MEXaHU3Ma PEaKITHiA.

2. B pesyabrare wu3ydyeHHs JUCHHMILVIMHBI OOYYAIOIIMIiCSi 1O MporpamMme
0akaJjiaBpUaTa J10JIKeH

Obnaoams crnenyromumu  oowenpogeccuonanrvhvimu (OIIK) u npogeccuonanvuvimu

(ITK) koMITeTeHIIUSAMMU.

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMSA O CTPOCHWM BEILECTBA, MPUPOJIC XUMHUECCKOW CBSI3H B
Pa3MMYHBIX KJIACCAX XMMHYECKMX COCIMHEHWW [UIs TOHMMAHHUS CBOWCTB MAaTepUaioB U
MeXaHW3Ma XUMHYECKHX MPOIIECCOB, MPOTEKAIOITMX B okpy:katorieM mupe (OI1K-3);

—  TOTOBHOCTBIO HCIIOJIB30BaTh 3HAHUE CBOMCTB XUMUYECKUX JIEMEHTOB, COS/IMHEHHI U MATEPUAIIOB
Ha MX OCHOBE IS PEIICHHS 3a1a4 podeccronanbHoi aesrenpaoctH (11K-18);

— TOTOBHOCTBIO M3Yy4yaTh HAYYHO-TCXHHYCCKYO HH(OPMAIIMIO, OTCUCCTBEHHBIM W 3apyOCIKHBIN
onbIT 110 TeMatrke uccienoBanus (I1K-20).
3namo:

— QIrOpUTM TOAXOJIa K HCCIEIOBAHUIO OPraHUYECKUX pEaKIUid C MCIOJIb30BaHUEM
CIIO’KHBIX COSTMHEHUH

— BO3MOKHOCTH WCIIOJIb30BaHUSI PE30HAHCHBIX METOJIOB HCCIICIOBAHUS OPraHUYECKUX
pEaKUHii U1 UX KOJIMYECTBEHHOW OLCHKHU.
Ymemn:

— OMNpeAensiTh KUHETUYECKHE MapaMeTphl Mpolecca,
— COOTHOCHUTh MEXaHW3M PEAKIMH ¢ TEPMOJUHAMUYCCKUMU H KHHETUYCCKUMH
MOKa3aTeNsIMH MPOIIeCcCa;
— WCHOJBb30BaTh  (DU3MKO-XUMHUYECKHEC METOABl HCCICIOBAHUS IS ONpPEICICHHUS
TEPMOJMHAMHYECKUX M KHHETHUECKUX MOKa3aTeNeil mpoiecca.
Brnaoemw.:
— HaBBIKAMH OLIEHKH JJOCTOBEPHOCTH MOTYYECHHBIX JTaHHBIX;
— MeTojaMHu pPa3pabOTKu  (PU3UKO-XUMUYECKUX OCHOB CHHTE3a HOBBIX XHMHYECKUX
COeIMHEHMH ¢ 3aJaHHBIMIA CBOMCTBAMU U MX BBIAEICHM.
3. Kparkoe coaep:xkaHue TUCHUIIMHBI:
Bonbiioe BHUMaHKE MPU PAaCCMOTPEHUH MaTepHala yIenseTcs TEOPUHU EKTPOQPHUILHOTO,
HYKJICOQWIHPHOTO W PATUKAIBHOTO 3aMEIICHUS B apOMATHYECKOM psAy. 31ech Ke
paccMaTpuBalOTCA KOJIMYECTBEHHAs OIIGHKA BIUSHUSA 3aMECTUTENEed Ha CKOpPOCTh
Pa3IMYHBIX PEAKIIHA, BIHSHUE PACTBOPHTENCH, coleBOTO 3(hdekTa Ha CKOPOCTh PEaKIUii B
apoOMaTHYECKOM PSIY.
[TpuBOIATCS CBEICHUS O CITOCOO0AX MCCIICTOBAHMS XUMUYCCKUX PEAKIM, O TPUMECHCHHUN
(U3UKO-XMMHYECKUX METOAOB Ui HWIACHTHU(PHUKAIMM ¥ YCTAaHOBIEHHUS CTPYKTYPBI
OpPraHHYECKUX COCTUHCHHI, B OCHOBHOM apOMaTHYEeCKOrO psia, JUIs JOKa3aTelbCTBA
00pa30BaHMs MPOMEKYTOYHBIX MPOTYKTOB.
JlanmpHeliee pa3BUTHE HAXOIUT METOJMKA KUHETHUYECKOTO HWCCIICAOBAHHUS XUMHUYECKHX
peakiuii, OCHOBHl M OOIIME TMPUHIUNBI OOpPabOTKM ¥ aHaIM3a KHUHETHYECKUX
IKCIIEPUMEHTAILHBIX JIAHHBIX.



4. O0beM y4eOHOI TNCHUTITHHBI:
4.1. Ounas popma:

Bunbr yueOHOM paboThI B 3auetnbix B akanem. B acTponom.
eTUHHLIAX Yacax Yacax
O0uas TPyA0eMKOCTb M CUUILIHHBI IO 7.0 252 189
Y4eOHOMY IIAHY
KonraktHas pa6ora (KP): 2,6 96 72
Jlexuun (Jlek) 1,8 64 48
[Tpaktuueckue 3ausrus (I1P) 0,4 16 12
Jlaboparopusbie 3austus (J1ab) 0,4 16 12
CamocrositeasHas padora (CP): 4,4 156 117
Jpyrue BUIbI CaMOCTOSITEILHON pabOThI 4.4 156 117
Bux koHTpOJIsI: 3a4eT / IK3aMeH _ 3auer ¢ _
OLIEHKOM
4.2. 3aounas ¢popma:
Bunasr yue6HOM paboThI B 3aueTHBIX B akanem. B actpoHomMm.
eIUHALIAX Yacax Yacax
O0umas Tpy10eMKOCTb M CUUILIHHBI MO 70 252 189
Y4eOHOMY ILIaHY
KonraktHas pa6ora (KP): 0,7 24 16
Jlexruu (JIek) 0,5 16 10
[Tpaktnueckue 3anstus (I13) 0,1 4 3
Jlaboparopusbie 3ausaTus (J1ab) 0,1 4 3
CamocrositesbHas padora (CP): 6,2 224 170
Jlpyrue BuIpl CaMOCTOSTENBHON pabOThI 6,2 224 170
Buja konTpoJisi: 3auer / 3k3amMeH 0,1 3auder ¢ 3ader ¢
OLICHKOM OLICHKOM
(4) @)

AHHOTaNUA padovel MPOrpaMMbl TN CIUILIHHBI
«XUMHS H TEXHOJIOTHS opranudeckux BemecTs» (b1.B.04)

1. Heap AMCHUNIMHBI — PA3BUTHE Y CTYJICHTOB HABBIKOB aHAJIM3a 3aKOHOMEPHOCTEH C
[ENbI0 BBISIBICHUS 3HAYEHUS MPOJYKTOB OPraHMYECKOTO CHHTE3a Ui MPOM3BOACTBA
psAna  OpraHWYECKHX  BEMIECTB, HCIOJB3YeMBIX B  Pa3IUYHBIX  OTPACIIX
MPOMBINIJICHHOCTH, HAPOTHOTO XO3SHUCTBA U T.1.

2. B pesyabrare u3yYeHHs [IUCHUIJIMHBI O0O0y4YalIIMiicsi 1O mporpaMmme
0akajaBpHUaTa J0JIKEH:

Obnadams cnenyrouumu npogheccuonanvrvimu (1K) komnereHusIMu:

— TOTOBHOCTBIO HCIIOIb30BaTh 3HAHUE CBOMCTB XUMUUECKHX JIEMEHTOB, COSTUHEHUI 1 MaTEPUAJIOB

Ha MX OCHOBE ISl PEIieHus 3a1a4 podeccroHanbHoi festensHocTr (TTK-18);

— TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUUECKYIO HH(OPMAIIUIO, OTEUECTBEHHBIN 1 3apyOSKHBIN OIBIT

o Temaruke uccnenobanws ([TK-20).

3Hamy:

— OCHOBHBIC METOJIbI CHHTE3a OT/ACIBHBIX MPEJCTABUTENICH KIIACCOB OPraHUYECKHIX BEIICCTB

U CIIOCOOBI BBIJICIICHUSI OCHOBHBIX U TOOOYHBIX POAYKTOB;

— OCHOBHBIC THIIbI, KOHCTPYKTHBHBIE OCOOCHHOCTH W TIPHHIMII PabOTBI PEaKTOPOB H

COIYTCTBYIOIIETO 000PYAOBaHHUSI ISl TPOBEICHUS OPTaHHMUYECKOTO CHHTE3a;

— TEXHOJIOTMYECKHE TMPOIECChl MPOU3BOJCTBA M METOABI KOHTPOJS KauecTBa CHIPbSI H

MIPOYKTOB TIPOU3BO/ICTRA;



— METOJbI UICHTU(PUKALINUN U KOJTUYECTBEHHOTO OMPEACNCHUSI MPOIYKTOB OPraHUIECKOTO
CUHTE3a;

— o0nacTu MPUMEHEHUS MTPOIYKTOB OPTraHMYECKOTO CUHTE3a.

Ymemn:

— pa3paboTaTh CXeMy CHHTE3a LIEJIEBOTO MPOIYKTa;

— 00OCHOBBIBaTh MapaMeTpbl TEXHOJIOTHYECKOro Mpoliecca MPOU3BOACTBA OPraHUYECKUX
BEIIIECTB C IEJIBI0 TOTYyYEHUSI KOHEUHOTO MPOJIYKTA C 3a/IaHHBIMHA CBOHCTBAMU;

— 000CHOBBIBaTh BHIOOp Hanbosiee 3(HPEKTUBHBIX TEXHOJIOTHH OPraHUYECKUX BEIICCTB.
Braoemw:

— OCHOBHBIMH MPUHIUIIAMU CTPATETHH OPraHUYECKOr0 CHHTE3a;

— TIOHATHUSAMH OO0 OCHOBHBIX HAyYHO-TEXHHYECKHUX MPOOJIeMaxX M MEPCICKTHBAX Pa3BUTHS
MIPOU3BO/ICTBA OPTaHUYECKUX BEIIECTB,;

— HAyYHBIMU OCHOBAMH CIIOCOOOB MepepabOoTKU MPUPOTHOTO CHIPhS MPU PEIICHUH TUTTOBBIX
npodecCHOoHANBHBIX 3a/1a4, a TAaKXKE HaXOJUTh CIIOCOOBI pElIeHU 3a7a4, BBIXOIAIINX 32
IpeJIebl KOMIIETEHTHOCTH KOHKPETHOTO HAIIPABIICHUS.

3. Kparkoe coaep:xkanue JUCUUIIMHBI:

JuctunnmHa «XuMUs 1 TEXHOJIOTHSI OPTaHUYECKUX BEIECTBY JAAeT CTY/IEHTaM OCHOBHBIE
MPEJICTAaBICHUS] O METOAAaX CHUHTE3a OPraHWYEeCKHUX COCAMHEHHMH, O TEXHOJOTMH MOJy4YeHHS
apOMATUYECKUX M T€TePOaPOMATUUYECKUX COCAMHEHUN, 0 XMMHU3ME MPOIECCOB, TPOUCXOISIINX
npu 3ToM. Marepuan KiIacCU(OUIMPOBAH IO BAXHEHIIIMM TEXHOJIOTHUYECKUM IpoIleccam,
WCIIOJIb3YEMBIX B OPraHUYECKOM CUHTE3€E: CyIb()UpOoBaHUE, HUTPOBAHKE, TAJIOTCHUPOBAHUE U T.JI.
Jis kaxkaoro mpoliecca NAlTCs Hay4yHble M TEXHOJOTHYECKHE OCHOBBI, PacCMaTpPUBAIOTCS
BOIIPOCHI TPAKTUYECKOTO MPOBEACHUS PEAKIIMA B MPOMBIIIJICHHBIX aIllapaTax, 1al0TcCs CBEACHUS
0 TEXHOJIOTUHU BaKHEUIITNX MPOTYKTOB.

B xon11e u3noxxenus matepuana 1o JaHHON JUCIUIUTHHE TPUBOISITCS CBEJICHUS 00 OUUCTKE
CTOYHBIX BOJ M OTXOJISAIINX ra30B B MPOU3BOICTBAX apOMATHUYECKHUX BEIIECTB (IPOMEXKYTOUHBIX
MPOJYKTOB) U METO/IaX UX OUUCTKHU.

4. O0beM yueOHON AUCHMUILIMHBI:

4.1. Oynas ¢opma:

B 3agerHbIX B akanem. B actponom.
Bubt yaebHol pabotst eJIMHUIAX gacax gacax
O0mas TPpyA0eMKOCTh JHCHHUILUIMHBI IO 40 144 108
y4eOHOMY IIaHY
KounrakTHas padora (KP): 1,8 64 48
Jlexumn (Jlek) 1,3 48 36
[Tpaktueckue 3anstus (I13) 0,5 16 12
CamocrositeabHas padora (CP): 1,2 44 33
CamocTosiTeTbHOE  HM3yYEHHE  Pa3/esioB 1,2 44 33
JACITUTUTAHBI
Buja xonTpoJisi: 3auer / 3k3amMeH 1,0 IK3aMeH IK3aMeH
(36) (27)
4.2. 3aounas ¢popmMma:
B B akanmem. B actponom.
Bunel yueGHoI paboTh 3a4ETHBIX Yacax Yacax
eIMHHIIAX

O0masi TPya0eMKOCTh JAUCHUILIMHBI 110

4,0 144 108
y4eOHOMY IIaHy




KonrakThas padora (KP): 0,44 16 12
Jlexuu (Jlek) 0,33 12 9
[Ipaktuueckue 3austus (I13) 0,13 4 3
CamocrositebHas padora (CP): 3,31 119 89,25
CaMOoCTOSITENBLHOE U3YYCHHE paszenoB 3,31 119 89,25
JUACIIUILIHHEI
Buja konTpoJisi: 3a4er /3K3aMeH 0,25 JK3aMeH JK3aMeH
©) (6,75)

AHHOTaNuA padoyeil NporpaMMbl IMCUUILTAHBI
«OCHOBBI NPOEKTUPOBAHUS U 000PY/A0BaHUE NPEANPUATHI OPraHMYECKOr0 CHHTE3a)

(b1.B.05)
1. Heap aucnumimHbl — (QOpMHUpPOBAHUE 3HAHUKW METOAOB pPa3pabOTKU XHUMHUKO-
TEXHOJIOTUYECKUX MPOLIECCOB (XTID), COOTBETCTBYIOLINX anmnaparypHoO-

TEXHOJOTHYECKHUX CXEM IS TPOU3BOJICTBA OPIaHUYCCKUX BEILECTB.
2. B pesyabraTe u3y4YeHHs JHCHUIUIMHBI OOyyamommiics 10 Tporpamme
0akajiaBpUaTa J10JIKeH:
Obnaoams cnenyrouumu npogheccuonanvrvimu (1K) koMIereHIMAMMU:
— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHNUE CBOMCTB XUMHUYUCCKHX JICMEHTOB, COSTMHEHUI 1 MATEPHAJIOB
Ha MX OCHOBE IS PEIICHHS 3a1a4 podeccronanbHoi aesrenpaoctH (11K-18);
—  TOTOBHOCTBIO U3y4aTh HAYYHO-TEXHUUYECKYHO HH(OPMAIIHIO, OTCUSCTBEHHBIN 1 3apyOC)KHBIN OITbIT
o Temaruke uccnenoans ([1K-20).
3uame.
— OCHOBHBIC TEHACHIIMH PA3BUTHSI XHUMHUYECKOH TEXHOJIOTUH;
— II0CJICJI0OBATEIbHOCTh BBIMOJHEHUS IPOEKTHBIX PAaCYeTOB, OCOOCHHOCTH BBIMOJTHCHHS
MaTepUaTbHBIX M TEIUIOBBIX PACUETOB THUITOBBIX MPOIECCOB OPTraHMYECKOTO CHHTE3a;
— OCHOBHBIC BAPHAHTHI AIAPATYPHO-TEXHOJIOTHYECKOT0 O()OPMIICHUS THIIOBBIX IIPOIIECCOB.
Ymems:
— pemiaTh 33Jaud aHAIU3a U CUHTE3a XUMHUKO-TEXHOJOTHYECKIX CUCTEM JJIsl TPOU3BOICTBA
TOHKOTO OPTaHUYECKOTO CHHTE3a;
— BBINOJHITH MaTepHAIIbHBIE, TEXHOJIOTHUECKHE, TEIIOBBIE PACYETHI IPU MPOESKTUPOBAHHH.
Braoems:
— HaBBIKaMH pa3paboTKU U rpaduuecKkoro M300pa)keHHs anmnapaTypHO-TEXHOJIOTHUECKUX
CXEM, TUTIOBOT'O XMMHUYECKOTO O00PYIOBAHUS U €T0 OTACIHHBIX Y3JIOB.
3. Kparkoe conep:kanue TUCIHHNIHHBI
[Ipu M3ydyeHun TUCIUILIMHBI 0c000€ BHUMAHUE yIENseTCs BOMPOCAM BIMSHUS YCIOBUN
MIPOBEJICHUS MTPOIIECCOB Ha BHIOOP KOHKPETHOTO TEXHOJOTHYECKOTO 00OPYIOBAHMSI, TIOJITOTOBKE
JIOCTOBEPHBIX HMCXOJHBIX JAHHBIX [UIsl BBIIOJIHEHUS TIPOEKTOB, HaBBIKAM pa3paboTKu
TEXHOJIOTHYECKHX CXEM TI0 X OMHCAHHUSIM B TEXHOJOTHYECKHX pEeriiaMEeHTaX W COOCTBEHHBIM
JAHHBIM, TTOJIYYEHHBIM B Ja00paTOpUHU MPU BHITIOTHEHUH KBATHU(PUKAIIMOHHON pabOThI, MpaBUIaM
HU300paXCHHS  amlmapaTypHO-TEXHOJOTHYECKMX CXeM C y4eTOM  B3aUMOPACIIONOKEHUS
000py/I0BaHUs U €r0 TEXHOJOTUYECKOTO Ha3HAUCHUSI.
4. O0beM yueOHOH AUCHUILIMHBI:

4.1. OuHas popma:

. B 3aueTHbIx B akaznem. B actponom.
Bunbt yueOHO paboThI € THHHILAX yacax qacax
O0mas TPyA0eMKOCThL TUCHHUILINHEI 1O
Py 5,0 180 135

y4eOHOMY IIaHy

KonraktHas paoora (KP): 2,68 96 72




Jlextuu (JIek) 1,34 48 36
[Mpaktuyeckue 3anustus (I13) 1,34 48 36
CamocrosiTesibHas padora (CP): 2,32 84 63
KypcoBoii mpoekt 1,0 36 27
CamocTosTenbHOE H3YUYCHHE Pa3IeIOB 1,32 48 36
JUCITUTUTAHBI
Bupa xouTpoJsi: 3a4er / 3k3aMeH _ 3aver ¢ _

OLIEHKOI,

KYpCOBOii

MPOEKT

4.2. 3aounas ¢popmMma:

Bunpl yue6HOM paboTh

B 3aueTHEBIX

B akagem. yacax

B actponom.

KYPCOBOI IPOEKT

(8)

eIMHUIIAX gacax
O01mas Tpy10eMKOCTh I CHUILIHHBI 110 5.0 180 135
yueOHOMY ILIaHY
KonraktHas padora (KP): 0,6 24 18
Jlexumu (Jlek) 0,3 12 9
[Tpaktuueckue 3anstus (I13) 0,3 12 9
CamocrositesbHasi padora (CP): 4,1 148 111
KypcoBoii mpoekt 0,2 9 6,75
ggzaiggﬁzii?woe W3yUYCHUE Pa3ieiioB 41 139 104,25
Buja xoHTpOJISI: 3a4eT / IK3aMeH 0,3 3aver ¢ OUEHKOM, 3aver ¢ OUEHKOM,

KYPCOBOI IPOEKT

(6)

AHHOTaNUA padovel MPOrpaMMbl IUCIUILIHHBI

«MarepuasoBeaeHue 1Jisi TOHKOT0 opraHuyeckoro cuare3a» (51.B.06)

1. Hean TUCHMILIHHBI:

- HpI/IO6peTCHI/IC CTYACHTaMU 3HaHHI>i, HeO6XO):[I/IMBIX AJI1 CaMOCTOATCIIBHOTO PCHICHUA

BOITPOCOB,
OpPraHU4eCKOrO CHHTE3a;

CBSI3aHHBIX C BBIOOPOM MarepuasoB OOOpPYIOBAaHUSA NPEANPUATUNH TOHKOTO

- monydeHue uHpOpMaIu O (PU3NUECKON CYIIHOCTH SIBICHWUW, MPOUCXOMAIINX B
Marepuasax, UCIOIb3yEMBIX, B YACTHOCTH, B TEXHOJOTHAX TOHKOIO OPraHUYECKOro CUHTE3A;

- YCTAHOBJICHHEC 3aBHCHMOCTH MCKIY COCTAaBOM,

CTPOCHHEM M CBOWCTBAMH

MaTepuajioB, UCIIOJIB3YCMBIX, B HACTHOCTHU, B TCXHOJIOTUAX TOHKOI'O OPTaHUYCCKOTO CUHTC34a,
- HU3YYCHUC TCOPUHU U MPAKTUKH Pa3JIAYIHBIX CII0CO00B YIIPOUHCHUA MAaTrcpraioB,
06€CH€‘II/IBaI-OHII/IX BBICOKYIO HaJCKHOCTb M HOOJIOBEYHOCTH JeTanei MalivH, UHCTPYMCHTA U

JIPYIUX U3JEIINN;

- O3HAKOMJICHUC C OCHOBHBIMHU TIpyIllIraMu MCTAJUIMYCCKUX ©U HCEMCTAJUIMYCCKUX
MaTC€pHraJioB, UCITOJIB3YEMBIX, B HACTHOCTH, B TCXHOJIOTUAX TOHKOI'O OPTraHUYCCKOI0 CUMHTE3a UX

CBOMCTBAaMH M 00JIaCTIMU MMPUMCHCHUA.

2. B pesyabraTre H3ydYeHHd
0akaJjiaBpuaTa J10JIKeH

AUCHHUILIHHBI

o0yuawuuiicss 1m0

Obaaoams crnenyromumu npogeccuonanvuvimu (I1K) kommereHIusIMU:

nporpamme




— CIOCOOHOCTBIO TPUHHMATh KOHKPETHBIE TEXHHYECKHE peIIeHHs TNpu pa3paboTke
TEXHOJIOTUYECKUX MPOLECCOB, BBIOMPATh TEXHUUECKUE CPEICTBA U TEXHOJIOTUU C YIETOM
IKOJIOTUYECKUX TocencTBrid ux npumeHenus ([1K-4);

— CIIOCOOHOCTBIO IIPOBOJUTH AaHAINW3 ChIPbs, MaTEpUAOB W TOTOBOM HPOAYKIHH,
OCYIIECTBIIATH OLIEHKY pe3ynbraToB aHanu3a ([1K-10);

— TOTOBHOCTBIO IIPOBOJUTH CTaHIAPTHBIE U CEPTHU(PHUKALMOHHBIE MCIIBITAHUS MAaTEPUAIOB,
u3aenuit u TexHoaoruueckux npoieccon (IK-17);

— TOTOBHOCTBIO MCIIOJIB30BAaTh 3HAHUE CBOMCTB XMMHYECKHMX JJIEMEHTOB, COCAMHEHHU U
MaTepuajoB Ha UX OCHOBE JUISl PeIIeHUs 3a1ad npodeccuonanbHoi aestensHoctu (ITK-
18).
3uams:

— KJaccu(UKaluoo, CTPYKTYpy, COCTaB M CBONCTBAa MAaTEpUaloB, WCHONb3YyEeMbIX, B
YaCTHOCTH, B TEXHOJIOTHSAX TOHKOT'O OPIraHUYECKOTO CHHTE3a,

— MAapKHpPOBKY MAaT€pHaJIOB, HCIOJIb3YEMbIX, B YaCTHOCTH, B TEXHOJOTUSIX TOHKOIO
OPraHW4ecKOro CHHTE3a 10 POCCUNCKUM CTaHAApTaM;

— OCHOBHBbIE KOHCTPYKIIMOHHBbIE U (YHKLUMOHAJbHbIE MaTepualbl, NPUMEHSIEMbIE B
000pYI0OBaHUM MPEANPUATHH TOHKOTO OPTaHUIECKOTO CHHTE3A.

Ymemn:

— PpauMOHAJIBHO MOAO0OPATh KOHCTPYKLIMOHHBIA MaTrepHuall Uil XUMUKO-TEXHOJIOTUYECKOTO
nporecca (peakropa, amnmnapara, MalldHbl) ¢ Y4€TOM METOJOB 3aLIUThl OT BO3MOXKHOTO
BO3JIEUCTBUS TEXHOJOTUYECKON CPEIBI.

Braoemy:

— MCTOAaMH OIIPCACIICHHUA CBOMCTB MaTCpHraJIOB, UCIIOJIB3YEMBIX, B YACTHOCTH, B TEXHOJIOTHUAX
TOHKOT'O OPTaHUYECKOI'0 CUHTE3a,;

— JaHHBIMM JUISl TPUHATUS KOHKPETHBIX TEXHMUYECKUX PpELIEHUM TMpu pa3paboTke
TE€XHOJIOTUYECKHUX IIPOLECCOB TOHKOTO OPTaHUYECKOTO0 CUHTE3a ¢ TOUKH 3PEHUS TEXHUKO-
HKOHOMHYECKOH A(PPEKTHBHOCTH IKOJIOTHIECKON OE30MaCHOCTH.

3. Kpatkoe conepskaHue QHCHHILIMHBI

MarepuanoBeeHue Kak Hayka: I€Jd, 3aJaud M 3HAYeHWe AMCLUMILUIMHBL 3HadeHHE
MarepuasioB B pa3BUTUN XMMHUKO-TEXHOJOTHUECKUX MPOLIECCOB U 00ECTIEYeHUH UX O€30IaCHOCTH.

OU3NKO-XUMHUECKHE OCHOBBI MaTepHalloBEICHUS

OCHOBHBIE TIOHATHSA O CTPOEHUM, CTPYKTYpE€ M CBOMCTBaxX MarepuajoB. MeTonbl H3y4eHHUs
CTPYKTYpPBI U CBOMCTB MaTe€pHaoB.

OcHOBBI TeopuH CIUIaBOB. JlMarpamMmbl COCTOSIHHS CIUIAaBOB. TEpMUHBI U ONPEIEIICHUS.
Jnarpammbl — «cOCTaB-CBOMCTBO». Pa30BbIi COCTAB CIUIABOB. 3aBUCUMOCTh MEX/1y CBOWCTBaMU
CIUIaBOB M TUIOM auarpaMMsl coctosHus. [Ipasmino H.C. Kypnakosa.

Merauinueckue MaTepuabl.

Xenezo M cmaBel Ha €ro OCHOBE. JlparpaMMbl COCTOSHHS —JKEJIE€30-LEMEHTHT.
KoMmoHeHTHI, (a3bl U CTPYKTYpPHBIE COCTABIISAIONINE CTaJIel U OEIbIX UyTYHOB.

VYreponucTsie M JIETMPOBAaHHBIE CTaJIM, MapKUpoBKa. UyryHbl cepble, Oelble, KOBKHE,
BBICOKOIIPOYHBIE, X CBOICTBaA, 0071aCTh MIPUMEHEHUSI, MAPKUPOBKA.

Tepmuueckas oOpabGorka. Teopust M NMpakTHKa TEPMHUECKOW U XHUMHUKO-TEPMHUYECKON
00pabOTKH METAJUIOB U CIIJIABOB.

I[BeTHbIe MeTaJIBl M CIUIAaBBI HAa MX OCHOBE, CBOMCTBA, OOJAacTH NpPUMEHEHHS.
[TopomikoBele MeTaJTIMYECKHE MaTepuanbl. Marepuaiabl € OCOOBIMH  JIEKTPUYECKUMU
CBOMCTBaMH.

OcHoBBI KOppo3un MeTasioB. [IpUHIIUIIBI U METO/IBI 3AIIUTHI OT KOPPO3UH.

Koppo3ust MeTauioB B yCIOBUAX TEXHOJIOTHYECKUX CPEJ XUMUYECKUX ITPOU3BOACTB.

IIpyHIMIIBL ¥ METOHABI 3alUTBl OT KOPpo3uH. KOppO3MOHHOCTOMKHME METAUNINYECKUE |
HEMETAINIMYECKUE Marepraybl. MeToapl 3alllUThl MAIIWMH M anlaparoB MPEIINPHUITHA TOHKOTO
OpPraHMYECKOro CUHTE3a OT KOPPO3HH.



Marepuansl Ha OCHOBE BBICOKOMOJIEKYSIPHBIX coeAuHeHMH. CTpoeHue M CBOMCTBa
MoIMMEpPOB. TepMOpEAKTUBHBIE W TEPMOIIACTHYHBIE MOJUMEpPbl. CTpPOEHHUE U CBOICTBA
mwiactMacc.  OCHOBHBbIE  Pa3HOBUJHOCTH  IPOMBIIUIEHHBIX IIOJIMMEPOB M  ILJIACTMACC.
["a30HanoNHEeHHbIE MJIACTMACCHI.

Oco0eHHOCTH CTPOEHUS, CBOWCTBA PE3NHOBBIX MaTepHaioB. Pe3uHbl 00111ero Ha3HAYEeHN S,
CHEIMaIbHBIC PE3UHBI U 001aCTH UX IPUMEHEHHSL.

Jlakokpacounsle marepuaisl (JIKM). OcnoBnble Buasl JIKM. Kpacku, naku, rpyHTOBKa,
LITaTIEBKA.

Cunukarabie Matepuansl. [ padur. Acoect. CBolicTBa U 00JIACTH MPUMEHEHHUS.

OO0mas xapakTepucTUKa KOMITO3UIIMOHHBIX MarepuaioB. JucnepcHo-ynpoueHHsie KM,
ciouctele KM, Bonoknucteie KM. KoMmos3unuonHsle Mmarepuansl Ha METAIMYECKOM U
HeMetayutmyeckod ocHoBe. CAIIl (cnedeHHBIC aTIOMUHHMEBBIC ITOPOIIKH). ApPMHUPOBAHHbBIC
IIOJIMMEPHBIE MaTEPUaJIb.

DKOHOMUYECKH 000CHOBAaHHBIN BHIOOP MaTEpUAaJIOB.

BbiOOp  KOHCTPYKIMOHHBIX ~ MaTepuasioB Uit  OOOpYIOBAaHUS — MPEANPHUATANH  TOHKOTO
OpraHWYECKOr0 CHHTE3a. DKOJIOIMYECKHE W HKOHOMUYECKHME AaCIEKThl MaTepHAIOBEACHUS U
3allUThl MATEPUAJIOB OT KOPPO3HH.

4. O0beM yueOHOM AN CUMIIJIMHBI:

4.1. Ounas ¢opma:

B 3auetHbIx B akanem. B actponom.
Buzpl yueOHOI paboTh €IUHNLIAX yacax yacax
Oo0mas Tpy10eMKOCTh JUCIUILIHHBI 110 3,0 108 81
Y4eOHOMY ILIAHY
KonTaktHas padora (KP): 1,3 48 36
Jlexmmm (Jlek) 0,9 32 24
[TpaxTrueckue 3ansaTus (113) 0,4 16 12
CamocrositeibHast padora (CP): 1,7 60 45
Pedepar 0,6 20 15
CaMocCTOSATEeIbHOE U3YYCHUE Pa3/ICIioB 11 40 30
JIUCTIUTUTAHBI
Buja KoHTpoJIs: 3aueT / IK3aMeH - 3auer -
4.2. 3aouHas popma:
B 3aueTHBIX B akanmem. B actponom.
Buasl yueOHOM paboThI eIMHUIIAX yacax Jacax
Oo0mas Tpy10eMKOCTh JUCHUILINHBI 10 3,0 108 81
y4eOHOMY INIAHY
KonTaktHas padora (KP): 0,33 12 9
Jlexumu (Jlek) 0,22 8 6
ITpaxtrueckue 3anstus (I13) 0,11 4 3
CamocrositeabHas padora (CP): 2,56 92 69
Pedepar 0,56 20 15
CamocTosATeNIbHOE U3YUYEeHUE Pa3/ICioB 2.0 79 54
JUCIUITIINHBI
Bujn kouTpoJisi: 3auer / 3x3aMeH 0,11 3auer (4) 3auert (3)

AHHOTanuA padovel MPOrpaMMbl TN CIUILIAHBI
«MopaeaupoBaHHe XMMHUKO-TEXHOJOTHYECKUX NMPOLECCOB B TEXHOJIOTMH TOHKOI0
opranuyeckoro cunresza» (b1.B.07)
1. Heap nMcuMnIMHbI — MOTy4YeHHE 00yJaroMMCsl 3HaHUN B 00J1aCTH KOMIIBIOTEPHOTO
MOJIEIUPOBAHMS XUMUKO-TEXHOJIOTHYECKHUX MPOLIECCOB C IPUMEHEHUEM COBPEMEHHBIX



CHUCTEM KOMIIbIOTepHOM Marematuku, B yactHoctu MATLAB u VBA, a rtaxxe
NpUOOpEeTEeHNE UM MPAKTUYECKHX HAaBBIKOB pa3paOOTKU JaHHBIX KOMIIBIOTEPHBIX
MOJIeJIE C OJHOBPEMEHHBIM pEIIEHUEM 3a/ad CTPYKTYpPHOH M INapamMeTpudecKou
UJICHTU(UKAITIH.

2. B pe3yabrare u3y4YeHHs [JUCHMIUIMHBI 0OO0y4YalolIMiicd 1O mNporpamme
0akaJjiaBpuaTa J10JIKeH
Obaaoams cnenyrwomumu obwenpogeccuonanvuvimu (OIIK) u npogeccuonanvrvimu
(ITK) xoMIIeTEeHIIUSIMHU:

— BJIQJICHUEM OCHOBHBIMH METOJAaMH, CIIOCOOAMH U CPEACTBAMU IMOJIyYSHHsI, XpaHEHUS,
nepepaboTku HHGOpPMALUK, HABBIKAMH padOThl KOMIIBIOTEPOM KakK CpeICTBOM
yrnpasienus unpopmanueii (OITK-5);

— TOTOBHOCTHIO MPHUMEHSTh AHATUTHYECKUE U YHCIEHHBIE METOJAbl pPELICHHS
MOCTABJICHHBIX 3a/1a4, MCIOJb30BATh COBPEMEHHBbIE MH(POPMALMOHHBIE TEXHOJOTHH,
MPOBOAUTH 00pabOTKy MH(POPMALIMK U UCIOIb30BaHUEM MPHUKJIAJAHBIX TPOrPaMMHBIX
cpeacts cdepbl NPOPECCHOHATHHONM  JIEATENBHOCTH, HCIOJIb30BaTh  CETEBBIE
KOMIIBIOTEPHBbIE TEXHOJIOTMM U 0a3bl JaHHBIX B CBOEH MpodeccuoHanbHON
NESTEIbHOCTH, MAKEThl MPHUKJIAJHBIX IporpaMM Jjs pacuéra TEeXHOJIOIMYECKHUX
napametpoB obopynosanus (ITK-2);

— CIIOCOOHOCTBIO HAJIAXKUBATh, HACTPAMBATh U OCYIIECTBISTH IPOBEPKY 000PYIOBAHUS U
nporpamMubix cpeacts (ITK-6);
3uams:

— METOJbl TMOCTPOCHUS SMIUPUYECKUX (BEPOSTHOCTHO-CTATUCTHUECKUX) U (DU3HKO-
XUMHUYECKUX (TEOPETUYECKUX) MOJIENEH XUMUKO-TEXHOJOTUYECKUX MTPOLIECCOB;

—  METOJbl HIeHTU(UKALIUYA MATEMAaTHYECKUX OMMCAHUI TEXHOJIOTHYECKHUX MPOLIECCOB Ha
OCHOBE  OKCIIEPUMEHTAJIBHBIX  JAHHBIX;  METOJAbl  ONTHMH3AIUHU  XHUMHKO-
TEXHOJIOTUYECKHX TMPOILIECCOB C MPUMEHEHHEM OSMIHUPUYECKUX W/HIU  (HU3HKO-
XUMHYECKUX MOJIEIICH.

Ymemn:

— TPUMEHATh HM3BECTHBIC METO/bI BBIYMCIHUTEIBHOM MATEMaTHKH M MaTeMaTHYECKOU
CTaTUCTUKH JJIs pelIeHHs KOHKPETHBIX 3aJad pacuera, MOJAETUPOBAHUS,
UACHTUDUKAINHA U ONTUMHU3AIUH TP UCCIIEIOBAaHUH, IPOCKTUPOBAHHUH U YIIPABICHUT
nporeccaMil XUMHMYECKOH TEXHOJIOTHH, a TaKXKe YMETb HCIIOJIb30BaTh B CBOEH
MPaKTUYECKONH MAESITENbHOCTU Ui JOCTHMIKEHMSI 3TUX LeJed H3BECTHbIE NaKEThI
MPHUKJIAIHBIX TIPOTPaAMM.

Braoemy:

— MeTOoJaMH MaTeMaTHYeCKON CTaTHUCTHKHU Ui OOpaOOTKH pe3yabTaTOB aKTUBHBIX H
MACCUBHBIX JKCIIEPHMEHTOB, a TaK)K€ METOJIAMH BBIUYMCIUTEIIEHOM MAaTeMaTHKH IS
pa3paboOTKM M peaqu3aly Ha KOMIIBIOTEpaX aJrOPUTMOB MOJETUPOBAHMS,
UACHTU(DUKAINHA U ONTHMH3AINN XUMHUKO-TEXHOJIOTHYECKUX MPOIECCOB;

3. Kparkoe coaepxanne IUCHMIJIMHBI:

3.1. OcHoéHble npuHyunvl KOMHBLIOMEPHO20 MOOETUPOBAHUS XUMUKO-MEXHONOSUYECKUX
npoyeccogé (XTII). MaremaTuueckue SMIUPUYECKHE, MaTeMaTHYecKue (PU3UKO-XUMHUYECKHUE
MOJIEIM M KOMIBIOTEPHOE MOJEIUpoBaHue. JleTepMHMHMpPOBaHHBIE U  BEPOSITHOCTHBIE
MaTeMaTHueckue Mojenu. IlpuMeHeHne MeToA0I0Tuy CUCTEMHOTO aHAIK3a [T pelleHus 3a1a4y
MonenupoBaHus. llpuMeHeHue TpUHLMIIA «YEPHOTO SUIMKa» MpPU  MaTeMaTHYECKOM
MOJICTTUPOBAaHUU. ABTOMAaTU3UPOBAHHBIE CHCTEMbI MpUKIaAHONW nHPopMaTuku. Mepapxuueckas
CTPYKTYpa XHMHYECKHX TIPOM3BOJICTB W WX MaTeMaTudeckux wmojeneil. IlpumeHenne
KOMITBIOTEPHBIX MOJIeed XMMUYECKMX IMPOLIECCOB Ul aHaln3a, ONTHUMH3AlMU W CHHTE3a
XUMHUKO-TEXHOJOTHYECKUX cucTteM. OCHOBHBIE NPHUEMbl MAaTEeMAaTHUYECKOTO MOJEITUPOBAHUSA:
AMIUPHYUECKUH, CTPYKTYPHBIN ((PU3MKO-XUMHUUECKUH) U KOMOMHHPOBAHHBINA (TEOPETHUECKUIN).
ITocTpoeHne craTMyecKuX M AMHAMUYECKHX Mojened. Pemenne npsmeix 3aaad. [IpoexkTHbIN 1
MOBEPOYHBIH (OLIEHOYHBII) pacyeT mpoieccoB. Pemenne odpaTHbix 3a1au. [lapamerpudeckas u



CTPYKTYpHasi HICHTU(UKAIUSI MaTeMaTHUECKUX MOJEeH. YCTaHOBJIEHHE aJIeKBaTHOCTHU
MaTeMaTHuecKux mozesneil. CTpaTerus NpoBeIeH s paCUETHBIX UCCIIEI0OBAHUN U KOMIIBIOTEPHOIO
MOJIEJIMPOBAHUS PeaIbHbIX POLIECCOB.

3.2. [locmpoerue smnupureckux mooenetl.

e (opMyIMpOBKa 3a/Ja4M ANMPOKCHUMALWU JAHHBIX JJIS ONHCAHUS SKCIIEPHUMEHTAIBHBIX
3aBUCUMOCTEH M IOJYy4YeHMs SMIMPHUYECKUX MOJeNed mpolueccoB. Buabl kpurepues
anmpokcuManuu. Kpurtepuii Merosa HauMMEHbIIMX KBagpartoB. Pemenue 3agaun
annpoKCUMalUK Ui HEIMHEHHBIX M JIMHEHHBIX IO MapaMeTpaM Mojesned. MarpuuHas
(dbopMynHMpoOBKa 3a/1a4M ANMPOKCUMAINU. AHATTUTUYECKUA U alTOPUTMUYECKHUNA MTOIX OB
JUIS peIIeHUs 3aJauyd anmpoKCUMAalMM JUIsl JMHEHHBIX M JIMHEApU30BaHHBIX MOJeNei
METOJIOM HaMEHBIINX KBaJIpaToB;

® 33aKOH HOPMAJbHOIO pAaCHpeleNeHus] s BEKTOPHBIX CIY4YalHBIX BEJIWYMHBI MU
OIpe/IeIeHNe UX YUCIIOBBIX XAPaKTEPUCTUK. MaTeMaTu4yeckoe OKUAAHUE U TUCIEePCUs
JUI BEKTOPHBIX CIy4alHbIX BeNIWYMH. J{MCHIEPCHOHHBIA M KOPPESALMOHHBIN aHaIH3.
[TonaTus pucnepcuu BOCHPOM3BOAMMOCTH M aJIeKBAaTHOCTH, a TaKXKe OCTaTOYHOM
mucnepcun. OmnpeneneHue BEIOOPOUYHBIX KOA(h(GUIIMEHTOB KOPpEIauu U Koddduimenrta
MHOXECTBEHHOU Koppensauuu. CTaTUCTUYECKUH IMOAXO0J K ONpPENeNICHHIO OLIMOOK U
HOTPEIIHOCTEN B 3KCIIEPUMEHTAIbHBIX TOUKAX U3MEPEHU;

® PErpecCHOHHBIN U KOPPEIALMOHHBIA aHAJIN3 U1 IOCTPOEHUS IMIIMPUUYECKUX MOJIETEH Ha
OCHOBE JAaHHBIX MACCUBHOI'O 3KcrnepuMeHTa. IToHATHS QyHKIUM OTKIMKA U (DAaKTOPOB.
OCHOBHBIE [JIONYIIEHHUS] PErpPEeCCHOHHOIO M KOpPpeIsUOHHOro aHanuza. Kputepuu
IPOBEPKH OJHOPOAHOCTH Aucrepcuil. Beibop Buaa ypaBHEHHMIl perpeccuu, a Takxke
ornpeeneHue KodpGUIMEHTOB PErPECCUU U UX 3HAYUMOCTH € UCII0JIb30BAHUEM KPUTEPHS
Crerogenra. [lponenypa HCKIIOYEHUS HE3HAYMMbIX KOI()(UIMEHTOB pErpeccui.
OnpezeneHue aieKBaTHOCTH PErPECCUOHHBIX MOJIeNIel ¢ MOMOILbIO KpuTepus Puiuepa;

® OCHOBHBIC TOJOKEHHUSI TEOPUH TUTAHUPOBAHUS dKcriepuMeHTOB (I): mOTHBIN (aKTOPHBIHI
skcnepumenT (IIDD) u obpaboTka ero pezynpraToB. ONTHMaIbHBIE CBOWCTBA MAaTPULIBI
IUTAHUPOBAHMSI U CBOMCTBO OpTOroHajnbHOCTH. Onpeznenenue ko3pduuueHToB Moaenei,
UX 3HAYMMOCTH M TIpOBEpKa aJeKBATHOCTH YypaBHeHHs perpeccuu. CBONCTBO
poTaTabesIbHOCTH TOJTHOTO (PAKTOPHOTO SKCIEPUMEHTA;

® OCHOBHbBIE IIOJIO)KEHHUS TEOpUM IUIaHUpoBaHus sKcnepuMmeHToB (II): opToronanbHBIN
HeHTpajdbHbll KoMOo3uIMOHHBIM TuiaH (OLIKII) skcnepumenToB M 0o0OpaboTka ero
pe3ynbraroB. ObecredeHre OpTOroHaIbHOCTH MAaTpPULbl MJIAHUPOBAHUS U ONpEesIeHNe
BEJIMUMHBI 3Be3/IHOrO mieda. Onpenenenne KodQpGUIUEHTOB MOJENN, X 3HAYUMOCTH U
OIICHKA aJIeKBaTHOCTU YpaBHEHUsI perpeccuu. PacueTHoe BhIUMCIIEHNE KOOPINHAT TOUKU
onTuMyMa (IKCTpeMyMa);

® ONTUMH3ALUS DKCIEPUMEHTAIBbHBIX MCCIEAOBaHUNH C NpUMEHEHHeM Meroaa bokca-
Bunbcona. OcHOBHbIE MOJAXOJbl K ONTUMHU3ALMU IKCIEPUMEHTAIbHBIX HCCIEIOBAHUM.
OKcIepUMEHTabHO-CTaTUCTHYECKUI MeTo . CTpaTerus ABUKEHUS K ONITUMYMY LIeJIeBOH
¢GyHKIMKM (PYHKIMM OTKJIMKA) TPAJAMEHTHBIM METOoAOM. Kpurepun TOCTHXKEHHS «I1OYTH
CTallMOHAPHOM 00JacTW» M METOAbl YTOUHEHHUS IIOJIOKEHUS ONTUMAJIBbHOM TOYKH B
(baKkTOpHOM MPOCTPAHCTBE.

3.3. Illocmpoenue guzuxo-xumuyeckux mooeneti:

® oTambl MaTeMaTH4eckoro MmojenupoBaHus. @OOpMynHpoBKa TUNOTE3, MOCTPOEHUE
MaTeMaTUYeCKOro OMUCaHMs, pa3padoTka MOJAETUPYIOUIEro ajaropuTMa, IpoBepKa
a/ICKBaTHOCTU MOJETH W MJCHTU(UKALUS HUX MapaMeTpoB, PACUETHbIE HCCIIEIOBAHMS
(BBIYMCITUTENHHBIA SKCTIEPUMEHT);

® COCTaBJICHHE CHCTEM YPAaBHEHUIH MaTeMaTH4YeCKOI'O ONMHCAHMs MPOLECCOB U pazpaboTka
(BbIOOpP) aNrOpUTMOB MX pelleHUs. BIOYHBI NPUHIUN MOCTPOSHHS CTPYKTYPHBIX
MaTeMaThdeckux Mozenei. O0001eHHOe ONMCaHne TBIKEHUSI TOTOKOB (pa3 B ammaparax



C IIOMOUIBI0 TUAPOJMHAMUYECKUX MOJENEH, YUUTBHIBAIOIIMX COCPEJOTOYEHHBIE U
paclpelie/ieHHble  MCTOYHUKM  BellecTBa M dSHepruu  (Temnorsl). JlokanbHbIe
MHTCHCUBHOCTUM HMCTOYHMKOB BEIIECTBA M TEIUIOTHI B IIOTOKaX, COOTBETCTBYIOIIME
pasinyHbIM  QU3UKO-XUMMUYECKMX  IpoueccaM. OCHOBHbIE  THUIIBI  YpaBHEHHH
MaTEMaTUYECKOI0 ONHUCAHMSI XMMHMKO-TEXHOJOIMYECKHX IPOLIECCOB — KOHEUHBIE,
0oObIkHOBeHHBIE AuddepeHnuanbabie U auddepeHIuanbHble YPaBHCHHS B YaCTHBIX
IIPOU3BOIHBIX;

MaTEMaTHYECKOE MOJACIMPOBAHUE CTALMOHAPHBIX M  JUHAMHYECKHX  PEXHMOB
THJIPABIMYECKAX  MPOLECCOB B  TPYOONPOBOJHBIX  CHUCTEMax, TIJIOOAJbHBIE H
JEKOMIIO3ULIMOHHBIE METOBI PEIICHUS CUCTEM HEJIMHEHHBIX YPaBHEHUH, a TAKXKE SIBHBIC
U HESBHbBIE METOBI YUCIEHHOTO PEIICHUSI CHCTEM OOBIKHOBEHHBIX UG (hepeHIIHaTbHBIX
ypaBHeHuH. CoOCTaBlI€HHE YPaBHEHMH MaTeMaTH4eCKOrOo OIIMCaHUs  IIpolecca.
[TocTpoenne nH(pOPMAITMOHHBIX MAaTPULl MATEMAaTHYECKUX MOJieNeil 1 BbIiOopa o01ero
JITOpUTMa PEUICHUs — MOACIUPYIOLIETO arOpuT™Ma. Peanusanus anropuTtMoB peLICHUs
HEIMHEHHBIX W OOBIKHOBEHHBIX  Ju(¢epeHIuanbHbIX  ypaBHeHUH. Omnucanue
crauuoHapHbix pexuMoB XTIl ¢ mpuMeHEeHMEM CHUCTEM JIMHEHMHBIX W HEIMHEHHBIX
ypaBHeHul. HrepannoHHbIE anropuTMbl pemeHus. [IpuMeHeHne MeTom0B IPOCTHIX
utepainii 1 HeloroHa-Pagcona ans nomydenus pewmenus. [Ipobiema cxoaumocTH
npouecca pereHus. [JJeKoMIO3UIMOHHBIM METOI PEIIEHUS CIOXKHBIX CUCTEM KOHEYHBIX
ypaBHeHuid. [loctpoerre WHDOPMAIMOHHOW MATPUIBI IS BHIOOpAa ONTHUMAIIEHOTO
aropur™Ma penieHus 3agaud. [loHsrue sxecTkocT cucteM U epeHIaIbHbIX
YPaBHEHUN U KPUTEPHUHU JKECTKOCTH. SIBHBIE (OBICTpBIE) U HESIBHBIE (MEJIEHHBIE) METO/IbI
pewenus. Metoasl mepsoro (meron Diinepa), BTOporo (Moau(uUUIupOBaHHBIE METOJbI
Ditnepa) u yerBeproro mnopsiaka (Merox Pynre-Kyrra). Ouenka TOYHOCTH METOIOB —
omnOoKk yceueHus. IlepexonHbple OMMOKM W OWMOKM OKPYIVIEHUS IPU YHUCICHHOM
UHTETpUpoBaHNy IudQepeHnnanbHbX ypaBHeHHH. CriocoObl obecneueHusi CXOAMMOCTH
pemeHus 3anayd. lIpuMeHeHue HEABHBIX METONOB [UIsl PEUICHMS >KECTKMX CHCTEM
muddepeHraIbHbIX ypaBHeHHH. OmnpeneneHus mara HHTErPUPOBaHHS UTEPALMOHHBIM
metonoM. MetonoB Kpanka-Hukonbscona (Metos Tpanenuit);

MaTeMaTUYeCKOe MOJEINPOBAHHUE CTALlMOHAPHBIX PEKUMOB MPOIIECCOB TEILIONEPEIaYu B
IUIACTUHYATBIX W 3MEEBUKOBBIX TEMJIOOOMEHHMKax. Maremarndeckoe OIHMCcaHue
MPOLIECCOB C NMPUMEHEHHEM MOJIENEeH UAEaTbHOTO0 CMEIIEHUs U BBITECHEHUs. BpiOop u
rpaduyeckoe npeaAcTaBiIeHre aIroOpUTMOB petieHus. [IpuMeHenre cTanAapTHBIX METO/I0B
BBIUMCIUTENbHON MaTeMaTUKH ISl peIlIeHus 3a/1a4;

MaTEMaTUYECKOE MOJEIINPOBAHKUE CTALIMOHAPHBIX PEKUMOB IPOLIECCOB TEIUIONEPEAUH B
IPSMOTOYHBIX M IPOTUBOTOYHBIX TPYOUATHIX TEMNIOOOMEHHUKOB, perieHue 3aaaun Komm
U KpaeBOW 3aJjauM MPU MHTETPUPOBAHUU CUCTEM OOBIKHOBEHHBIX AH(QPepeHInanbHbIX
ypaBHEHHH.  MaTemMaTH4ecKoe ONMUCAaHUE IIPOLECCOB C IPUMEHEHUEM MOAEIEH
uaeanpHoro BeiTecHeHUs. Pemenue 3amaun Komm u kpaeBoit 3amauu. IlpencraBnenue
QITOPUTMOB BBIUMCIIEHUI B BHJE HWH(OPMAIMOHHON MAaTpHUIbl CHUCTEMbl ypaBHEHHH
MaTeMaTUYeCKOIo OMHCaHMs U OJI0K-cXxeM pacueToB. Maremarnueckoe onucanue XTI ¢
OPUMEHEHHEM CHCTEM OOBIKHOBEHHBIX U epeHaIbHbIX ypaBHeHUH. OrmnucaHue
O0BEKTOB C paclpeieseHHbIMA B TPOCTpaHCTBE mapaMmerpamu. DPopMyIupoBKa
HAYaJIbHBIX U KPAcBBIX YCIOBUH 3a/1a4 pemieHus. YucaeHHsli anroput 1-ro nopsaka s
pemenus 3agaun Komm. MeTtoJ «tipucTpenku» JUist pelieHns KpaeBoil 3a1a4u;
MaTEMaTUYECKOE MOJIEIMPOBAHUE CTALIMOHAPHBIX PEXHMMOB IIPOLIECCOB B PEAKTOpAX C
Memankoid.  OmnucaHMe  MUKPOKMHETHYECKMX  3aKOHOMEPHOCTEM  NPOTEKaHMs
NPOU3BOJBHBIX  CIOXKHBIX ~ XUMHUYECKMX  peakuud B KUIKOH  daze g
MHOTOKOMIIOHEHTHBIX CHCTeM. OIpeneneHue KIOYEBbIX KOMIIOHEHTOB CIIOXHBIX
XUMHYECKUX pEaKlIMi ¢ MPUMEHEHHUEM METOJIOB JIMHEHHOM anreOpbl - paHroB MaTpHI
CTEXHOMETPUYECKUX  KOI(p(UIMEHTOB  peakiuu. MaremaTuyeckoe  OIMCaHHE
PEaKTOPHOrO Mpoliecca ¢ pyoaIKoi A MPOU3BOIBHON CXeMbl TPOTEKAHUS XUMHUYECKON



peakiuu. BpIOOp anropuTMOB pelleHHs 3aadd C IpUMEHEHHEM WH(GOPMAIMOHHON
MaTpHULbl CHCTEMBI YPABHEHHMI MAaTEMATUYECKOTO ONMCAHUS U IPEICTABIICHUS aJlTOPUTMA
pELICHHS C TIOMOIIBIO OJIOK-CXEMBI pacyeTa mpoIecca;

MaTeMaTU4YeCKOe MOJIEIMPOBAHUE HECTALIMOHAPHBIX PEKUMOB MPOLECCOB B PEAKTOPax ¢
MEIIAIKOW. MareMarnueckas MNOCTAaHOBKA 3aJauyd [JIl PEaKUUh C MPOU3BOJIBHON
cTeXuoMeTpruueckon cxemor. @opmynupoBka 3anaun Komm — 3agauuM ¢ Ha4aJlbHBIMU
ycnoBuAMU. PasHOCTHOE mpenicTaBiieHue CUCTEMbI OOBIKHOBEHHBIX UG (GEpeHITNaTbHBIX
ypaBHeHui. [TocTpoeHre HHPOPMAIIMOHHON MaTPUIIbI AJIsi BHIOOpa aJIrOpUTMA PELICHUS.
['paduueckoe npeAcTaBICHUE AITOPUTMA PEIIEHUS B BUJIE OJIOK-CXEMBI pacyera;
MaTeMaTUYeCKOE MOJCIIMPOBAHHE CTAMOHAPHBIX PEKUMOB B TPYOUATHIX PEAKTOpPax C
IPSMOTOYHBIM M HPOTUBOTOYHBIM JBMKEHUEM TEIUIOHOCUTeNeld. Maremarndeckas
MOCTaHOBKA 3aJaud Uil pPEAKUUH C KOHKPETHOM CTEXHMOMETPUYECKOW CXEMOM.
®opmynupoBka 3agaun Komm — 3a1aun ¢ HayanbHBIMM YCIIOBUSIMM U KPAaeBOMW 3aJ1a4ul —
3aJa4i C KpacBbIMU YCIOBHSAMHU. Pa3HOCTHOE TMpencTaBlIieHHE CHCTEM OOBIKHOBEHHBIX
muddepeHManbHbIX ypaBHeHHH. [locTpoenne MHQOpPMAIIMOHHBIX MaTpUIl ISl BHIOOpa
QITOPUTMOB pereHus. ['paduueckoe npeacTaBieHne alrOpUTMOB PEIICHHS B BUE OJIOK-
CXEMBI pacyeTa;

MaTeMaTUYeCKOE MOJEIUPOBAHNE HECTALMOHAPHBIX PEXHMOB IPOLECCOB B TPyOUaThIX
peakTopax ¥ YMCICHHBIC aJIrOPUTMbl JUCKPETU3AalMU Ul PELIEHUs CHUCTEM
mubdepeHIIMaNbHBIX YpaBHEHU € YacTHBIMM MPOW3BOJHBIMU. MareMaTudeckas
MOCTAaHOBKA 3aJaud Uil PEAKUUH C KOHKPETHOM CTEXHMOMETPUYECKOW CXEMOM.
DopMynUpOBKa HauaJdbHBIX W FPaHUYHBIX ycioBuil. Juddepeninmansupie ypaBHEHUS B
YACTHBIX TPOHM3BOJIHBIX - SJUTUNTHYECKOTO, MapabOIMYecKOro M THIEepOOTUIECKOTO
TUTIOB. AJNTOPUTMBI pEUICHHs] YpaBHEHHMH Mapabolndyeckoro Tuma. MareMaTudeckas
MOJIEJIb XUMHYECKOI0 IPEBPALICHUS B U30TEPMUYECKHUX YCIOBUAX JUIsl HECTALMOHAPHOIO
mpolecca B TpyOdaThIX ammaparax € y4eTOM MpPOJOJIBHOTIO TMEepEeMEIIMBAaHUs U C
NPUMEHEHHEM  OJHONapaMeTpHuecKoi AU Py3MOHHOH MoAenH Ui  ONHCAHHA
TUAPOIMHAMUYECKOW OOCTAHOBKH B PEAKIIMIOHHOM MOTOKE. AJTOPUTMBI PEIICHHS B BUJE
CUCTEM HEIWHCHHBIX YpaBHCHHH, a TAaKXKe OOBIKHOBEHHBIX JU(PQPEpeHIINATHHBIX
YPaBHEHUH IIEPBOTO U BTOPOI'O MOPSAKOB;

MaTE€MaTU4YeCKOe MOJEIMPOBAHUE CTALMOHAPHBIX PEXKUMOB IPOLECCOB HENPEPHIBHON
MHOTOKOMIIOHEHTHOW peKTHpUuKauuu u adbcopOumu. MaremaTHueckoe OIUcaHue
mpolecca  MHOTOKOMIIOHEHTHOM — peKTH(HUKAlMd B TapeibyaToll  KOJOHHE.
MopnenupoBanue (a3oBOro paBHOBECHsI U IIpoliecca Maccolepefaud Ha Tapenkax B
MHOTOKOMIIOHEHTHBIX ~CHCTEMaX. VYueT TeIJIOBBIX OalaHCOB Ha Tapeikax MpH
MOJICIMPOBAHUU TpoIlecca B PEKTU(DUKAIIMOHHOW KOJIOHHE. J[eKOMITO3UIIMOHHBIN
ITOPUTM pacyeTa Ipoliecca peKTHU(PUKAIUK B KOJIOHHOM armapare. MaTtematuyeckoe
ONMCAaHHWE TpoIecca MHOTOKOMIIOHEHTHOW abcopOuuu B HacaJOYHOM KOJIOHHE.
MopaenupoBanue porecca MHOrOKOMIIOHEHTHON Maccollepeadyt B CEKIUAX HacaJOYHON
KOJIOHHBI. AJITOpUTM peIllIeHuss KpaeBOoW 3ajaud [ MOJEIMPOBAHUS IIpolecca
abcopOlny B HACAIOYHOM KOJIOHHE.

3.4. OcHo6bl onmumu3ayuu XUMUKO-MeEXHOI0SULEeCKUX NPOYECCO8:

peleHre  3aa4  ONTUMM3AaLMU € TEPMOAMHAMMYECKUMH, TEXHOJIOTHMYECKUMH,
SKOHOMUYECKUMHU, TEXHUKO-DKOHOMHUYECKMMU M  JKOJOTMYECKUMHU  KPUTEPUSIMHU
ontuManbHOCTU. OntumaneHbie pecypcocOeperatonue XTII. Breibop kpurtepues
onTuManbHOCTH (1eneBbiX (yHKIUI). DOpMyIHpPOBKa MHOTOKPUTEPHAIBLHON 3a1auu
ontuMuzanuu. OCOOEHHOCTH pelieHHus onTUMU3alMOHHBIX 3aaady XTIl mpu Hanuuum
HECKOJIbKUX KPUTEPHEB ONTUMATHHOCTH, OBPAXHOM XapakTepe IeNeBON (YHKIUU U
HAJIMYUM OTpaHUYEHU 1-Tro U 2-ro poja;

aJrOpPUTMBl OJHOMEPHOM M MHOTOMEPHOW ONTUMH3aUMHU. MeETOIAbl CKaHUPOBAHUS,
JIOKAJIM3alMU SKCTPEMYMa, 30JI0TOT0 cedeHus U yncen PuboHauu B ciiyuyae OJHOMEPHOM
onTuMu3anvu. MeToasl MHONOMEPHOM ONTHUMM3AlUU HYJIEBOIO, IIEPBOTO U BTOPOIO



nopsiakoB. CHMIUIEKCHBIEC, CIy4YailHbIE |
ontuMHu3au. Meros mTpadHbIX QYHKIUI.
3.5. 3aknouenue:

e qnpumeHeHue KoMIblOTepHbIX Mozened XTIl npu npoeKTMpOBaHMM XUMHUYECKHUX
npousBogactB — B CAIIP. 3agaun cucteM aBTOMAaTU3MPOBAHHOIO IPOECKTHPOBAHUS
(CAIIP) u cTpyKkTypa CHCTEM KOMITBIOTEPHOTO MpoeKkTHpoBaHus. MHPopMamonHoe u
matemarnueckoe obOecnieuenne CAIIP. ABTOMAaTH3MpOBAaHHOE MPOCKTHPOBAHHE C
MPUMEHEHHUEM KOMITbIOTepHbIX Mozeneit X TII;

e qnpumeHeHue KoMmnbroTepHbIXx Mozened XTIl mpu ynpaBieHUM TEXHOJIOTHYECKUMHU
npoueccamu — B ACYTIL. Komnsrorepaoe monenupoanue XTII B pexxume peaabHOTO
Bpemenu.  Cucrempl  mpsiMoro  IUGpPOBOro  (KOMIIBIOTEPHOTO)  yIpaBJICHUS
TEXHOJIOTHYECKUMHU TporieccamMu. OCOOECHHOCTH peann3aliiii KOMIBIOTEPHBIX MOJENei
XTII B aBTOMaTU3UPOBAHHBIX CUCTEMAX YIPABICHUS TEXHOJIOTMYECKHMHU IMPOLECCaMU
(ACVYTID).

4. O0beM y4eOHO THCHUTITHHBI.

4.1. Ounas dopma:

TPaIUCHTHBIE METOJbI MHOTOMEpPHOU

Bunasr yue6HOM paboThI B 3aueTHBIX B akagem. B actpoHomMm.
CTMHUTIAX qacax qacax
OO0mas Tpya10eMKOCTh JMCHMILIMHBI I10 3.0 108 81
Y4eOHOMY ILIaHy
Konrakthas padora (KP): 1,33 48 36
Jlexuunu (Jlek) 0,89 32 24
JlabopaTopnsbie 3ansaTus (JIad) 0,44 16 12
CamocrostenbHas pabora (CP): 1,66 60 45
Jlpyrue BUIbl CaMOCTOSITENBHON paboThI 1,67 60 45
Buj koHTpos: 3aueT / 3IK3aMeH _ 3auer ¢ _
OLICHK O
4.2. 3aounas dopma:
Bunpt yueOHoI paboThI B 3auernbix | B akanmem. B actponom.
eIMHUIIAX qacax qacax
OO0masi TPy10eMKOCTh JAUCHHUIJIMHBI 110 3.0 108 81
Y4eOHOMY IIAHY
Konrakrhas pa6ora (KP): 0,33 12 9
Jlexumu (Jlek) 0,22 8 6
JIaGopartophsie 3ansaTHs (J1ab) 0,11 4 3
CamocrositenbHas padota (CP): 2,56 92 69
Jlpyrue BUIBI CAMOCTOSITENIEHOW PabOTHI 2,56 92 69
Buj koHTpos: 3aueT / IK3aMeH 0,11 3auer ¢ 3auer ¢
OLICHKOM OLIEHK O
(4) ®)

AHHOTaNUs Y4eOHO! NMPOrpaMMbl JIMCHUIITHHBI

«JlaGopaTopHbie padoThl N0 PU3NYECKOH XUMHU OPraHUYECKUX COeTUHEeHUID»
(51.B.08)

1. He.ﬂb AUCHUIIJIMHBI — O3HAKOMUTH U PACKPBITh BO3MOXKHOCTU OCHOBHBIX 0a30BEIX
SKCIICPUMCHTAJIbHBIX METOJJ0B (I)PI3PI‘ICCKOI>1 XUMHHU, HAYIUTb CTYICHTA BUICTDH o0ractu

U Tpenessl

OPpUMCHCHUA OTHX MCETOAOB MCCICIOBAHUA,

YETKO IIOHMMATh HX




NPUHIMIIAATBHBIE BO3MOXHOCTH U OTPAaHHUYCHHUS TMPU PEHICHUH KOHKPETHBIX
JKCIIEPUMEHTAIBHBIX 3a7ay.

2. B pesyabraTe u3y4YeHHs JUCHUIUIMHBI O0y4YyalUIWiicsi MO mMporpamme
0akaJjiaBpUaTa J10JIKeH
Obaaoams cnenyromumu npogeccuonanvuvimu (I1IK) koMmereHIUAME:

— CHOCOOHOCTBIO MPOBOJUTH CTAHIAPTHBIE U  CEPTU(PUKAIMOHHBIE HCIBITAHUS
MaTepUaioB, U3ACIHN 1 TeXHOIorn4eckux mpoueccos (ITK-17);

— TOTOBHOCTBIO HCIOJb30BATh 3HAHUS OCHOBHBIX (DU3MUECKUX TEOpPUIl IS peIICHHS

BO3ZHUKAIOMUX (U3UYECKUX 333y, CAMOCTOATEIBHOTO MPUOOpEeTeHUs (HU3HMUECKUX
3HAHUU, JJIS MOHUMAaHMs TPUHLUIIOB paboThl IpUOOPOB U YCTPONCTB, B TOM YHCIIE
BBIXOJISIIIMX 32 MPEAEsIbl KOMIIETEHTHOCTH KOHKpeTHOro Harmpasienus (ITK-19).

3name:

— MPUHIMIBI PAOOTHI U CXEMbI UCTIOJIB3YEMBIX H3MEPUTEIbHBIX YCTAHOBOK;

— BO3MOXHOCTM METOJIOB CHEKTPOXMMHUM JJIs IPOBEJIEHUS KAUECTBEHHOIO W
KOJIMYECTBEHHOT0 aHAJIW3a XMMHUYECKUX CHUCTEM, ONpeAeNiCHUS TePMOIUHAMHUECKUX
CBOWCTB XUMHUYECKUX BEUIECTB;

— KOHIYKTOMETPUUYECKUA M  TOTCHIHOMETPUYECKUH  METOABl  HAXOXKIACHUS
TEPMOJIMHAMHYECKUX XapaKTEPUCTHK AIIEKTPOIUTOB (aKTUBHOCTEH U K03 (PULIMEHTOB
AKTUBHOCTH, KOHCTaHTBhl JUCCOLMAIUU, TEPMOJMHAMUYECKUX XapaKTEPUCTHK
peakuun);

— (pU3UKO-XMMHUYECKUE METObI UCCIIEIOBAaHMS U aHalu3a (Pa3oBBIX paBHOBECHIl B OJHO-
¥ MHOTOKOMITOHEHTHBIX CUCTEMaX, yTH IMOCTPOCHUS (Pa30BhIX AMATPAMM COCTOSHHS,;

— SKCIIEpUMEHTAJIbHbIE METOAbl M3YyYCHHS KMHETUKH XUMUYECKUX pPEeakKluil, CrocoObl
OIpEeETeHUsI KOHCTAaHT CKOPOCTEN U MOPAIKA XUMUYECKUX PEAKLIUN.

— KaJIOPUMETPUUECKHE METOJbI OMPEENICHUs TEIIOEMKOCTH, TEIUIOBBIX 3(P(HEKTOB U
JIPYTUX TEPMOXUMHYECKUX CBOMCTB U3y4aeMbIX OOBEKTOB.

Ymemn:

— TPUMEHSTh TEOPETHUYECKHE 3HAHUS M IKCIIEPUMEHTAIbHBIE METONbI HCCIICIOBAHUS
bu3nYECKON XUMUU MPU pelIeHUH MPoQecCUOHANBHBIX 33/1aY;

— chopMmynupoBath MpoOJIeMy U OOOCHOBATh BBIOOpP HKCIEPUMEHTAILHOTO METO/Ia
UCCIIEI0BaHMsI, TOCTAaBUTh LIEJIN U 3a/1a4d U HAMETHUTb ITyTH UX JIOCTUKECHHUS;

— IPOBECTH MATEMaTHYECKyl0 OO0pabOTKy SKCIEpHMEHTAIbHBIX JIaHHBIX Ha 0ase
TEOPETUYECKUX 3HAHUN N0 PU3NUECKON XUMUH;

— TPENCTaBIATh JaHHBIE JIAOOPATOPHOTO HCCIeAoBaHUSI B rpaduyeckoi GopMe W Ha
OCHOBE MOJIyYEHHBIX 3aBUCUMOCTEH OTpeneNnsTh COOTBETCTBYIOIIHE
TEPMOJIMHAMHUYECKHE W KHHETUYECKHE XapaKTEPUCTHKH XWMHUYECKOH CHCTEMBI M
XUMHYECKOT0 IIPOLECCa;

— TPOBOIUTH AHATU3 M KPUTUYECKH OLEHUBATH IIOJTYYEHHBIE OSKCIIEPUMEHTAIbHBIC
JaHHbIe, 0000111aTh U JIe1aTh 000CHOBAaHHBIE BBIBOJIbI HA 0a3e MPOBEIEHHBIX OMBITOB.
Braoemy:

— KOMIIIEKCOM COBPEMEHHBIX SKCIEPUMEHTAJIbHBIX METOJOB (PU3MUECKOW XUMHUHU ISt
pelIeHNs KOHKPETHBIX HCCIIEI0BaTENbCKUX 3a/1aY;

— HKCHEPUMEHTAIbHBIMH METO/IaMH UCCIIEAOBAHUS COCTOSIHUS XUMHUECKOTO paBHOBECHUS
Y KHHETUKU XUMHUYECKOTO MpoIiecca.

— mpueMamu 00pabOTKHU MOTYUYEHHBIX ONBITHBIX JAHHBIX JJIs BHISIBICHUS U YCTAHOBJICHUS
B3aWMOCBSI3€  MEXIy TEPMOJAWHAMHYECKUMH CBOHCTBAMH U  (U3UICCKUMHU
napamMeTpamH IMporecca;

— 3HAHMSIMM OCHOBHBIX 3aKOHOB (PU3MYECKOW XUMHHM I CcojAep KaTeIbHOU
UHTEPIpPETAINU TOTYYEHHBIX SKCIIEPUMEHTAIBHBIX PE3YyIbTAaTOB.

3. Kpartkoe coaepixaHne TUCHMIIIMHBI

[Ipumenenne  MeTOOB  (U3MKO-XMMHYECKOTO  HCCIENOBaHUS A ONpeJesieHus
TEPMOJIMHAMMYECKUX ¥ KHHETHYECKUX XapaKTEPUCTHK XUMHUECKUX CHUCTEM.



CnekTpoxuMH4yecKue MeTOoAbl Hccaea0oBaHMs. KauecTBeHHBI aHanu3 BelIeCTBa
(ompeneneHne MEXbSIEPHBIX PACCTOSHUNM, MOMEHTOB HMHEpUUH MoJjekyn). OmnpeneneHue
KOJIMYECTBEHHBIX XapaKTEPUCTUK (CTEMEHU JUCCOLMAIMM W KOHCTAHTHl JIUCCOLMAIIUU
AJIEKTPOJIUTOB, TEIJIOEMKOCTH BEIIECTBA).

DileKTpOXMMHUYecKHe MeToAbl ucciaenoBanus. Konaykromerpusi. OmnpenencHue
KOHCTAHTBl JAMCCOIMALMU C1a00ro d3JEKTPOJUTA, CTEHEHH TUCCOLMALUU, DIEKTPHUUECKON
MPOBOAMMOCTH  MPU  OECKOHEYHOM  pa30aBICHHH  KOHAYKTOMETPUYECKUM  METOIOM.
IMorenunomerpus. OnpeseneHne TEPMOAMHAMUYECKUX XapaKTEPUCTUK XUMUYECKON peakuuu (
AH °, ArGo, A,S°)» Temnepatyproro kodddummenta I/C (dE® / dT ), cranmapraoit /IC (E°),
M3y4YEHUE BIUSHUS 100aBOK HA OTEHIIMAI JIEKTPO/Ia.

®a3oBoe paBHOBeCHEe B OJHOKOMIIOHEHTHBIX cHcTeMaX. PHU3MKO-XMMUYECKHH
a”Hajm3. l3yuyeHue 3aBHCUMOCTH CBOWCTB CHUCTEMBI OT €€ cocraBa. KpuHBbIE OXJIaXIAECHUS.
Ornpenenenne cocraBa 3BTEKTUUECKOW cMmecu. [locTpoeHue nuarpamMm KUIIEHHsS W AHarpamm
TUTABKOCTH Ui OWHapHBIX cucTeM. OrpaHWYeHHAas PACTBOPHUMOCTh B TPEXKOMIIOHEHTHBIX
CHUCTEMaX.

XuMnueckoe paBHoBecue. OrmnpeneneHre KOHCTAaHThl XWMHUYECKOTO paBHOBECUS U
TEIUIOBOTO 3P eKTa XUMUYECKON peakiiny Ha MPUMEpPEe PeaKIuil pa3noKeHusl.

TepMoxumus. Kajopumerpus. Onpenenenue TEIUIOEMKOCTHU BEILIECTB
KAJIOPUMETPUUECKUM METOJIOM.

4. O0beM yueOHOI TMCUUIIUHBI:

4.1. Oynas dopma:

Bceero 4 cemecTp 5 cemecTp

Bunet yueGHoii paboThl
3ad4. eI./aK. 4ac | 3a4. e./aK. yac | 3ad4. el./aK. yac

O0mas TpyA0eMKOCTb 1M CHUILTHHBI

4,0/144 2,0/72 20/72
10 y4eOHOMY ILIAHY
Konrakrnas padora (KP): 1,78/ 64 0,89/32 0,89/32
Jlaboparopusbie 3ausTus (J1ao) 1,78 /64 0,89/ 32 0,89/32
CamocTosiTeibHast pa6ora (CP): 2,22 /80 1,11/40 1,11/40
Buja koHTpoJIsi: 3a4eT / IK3aMeH — 3a4yer 3a4er
Bcero 4 cemecTp S cemecTp
Bunsr yaeGHoiIi paboTh 3a4. ef./acTp. 34, e11/acTp. uac 3a4. e1./acTp.
yac yac
O01as Tpy10eMKOCTh
AUCHUILIHHBI TI0 Y4eOHOMY 40/108 2,0/54 2,0/54
MJIaHy
KonrakThas padora (KP): 1,78/48 0,89/ 24 0,89/ 24
Jlabopatopusbie 3ausTus (J1a0) 1,78 /48 0,89/24 0,89/24
CamocTosiTeibHast padora (CP): 2,22 /60 1,11/30 1,11/30
Buja KoHTpoOIsA: 3a4eT / IK3aMeH - 3a4er 3ayer
4.2. 3aounas dopma:
Bcero 5 cemecTp 6 cemecTp

Buabi yueOHoli padoThl
3ad4. €7./aK. 4yac | 3a4. €1./aK. yac | 3ad. ei./aK. dyac

O0mas TpyA10eMKOCTb 1M CHUIITTHHBI 4.0/ 144 20/72 2.0/72
Mo y4eOHOMY IJIAHY

KonTaktHas padora (KP): 0,34/12 0,17/6 0,17/6




Jlaboparopusbie 3austus (J1a0) 0,34/12 0,17/6 0,17/6
CamocrositeabHas padora (CP): 3,44 124 1,72/ 62 1,72/ 62
Buj koHTpoIs: 3a4eT / IK3aMeH 022/8 3auer 3auer
’ (0,11/4) (0,11/4)
Bceero 5 cemecTp 6 cemecTp
Buanbl yue6Holi padoThl 3a4. ef1./acTp. s, ex/actp. wac 3ad. ef1./acTp.
gac yac

O01mas Tpya0eMKoOCTh
AUCHMILTHHBI TI0 Y4eOHOMY 4.0/108 2,0/54 2,0/54
IJIAHY
KonrakThas pa6ora (KP): 0,34/9 0,17/45 0,17/45
Jlaboparopusie 3austus (J1a0) 0,34/9 0,17/45 0,17/45
CamocrositeabHas padora (CP): 3,44 /93 1,72 146,5 1,72146,5
Buja koHTpos: 3a4eT / IK3aMeH 022/8 3aver 3aver

’ (0,11/4) (0,11/4)

AHHOTanuA padoyeil NporpaMMbl JMCUUIITTHHBI
«ITpaBoBeieHNe B TEXHOJIOTHM TOHKOI0 Opranuveckoro cuaresa» (51.B.09)
1. Heau nMcuMNJIMHBI — I0Jy4YE€HUE OCHOB IIPABOBbIX 3HAHUH, (HOPMUPOBAHHE PABOBOM
KYJIBTYpbl aKTUBHOT'O, 3aKOHOIOCIIYILIHOTO I'PaXkJaHUHA.
2. B pe3yabrare wu3y4YeHHs [IHCUMIUIMHBI OOy4YalolMiics 1O
0akaJjiaBpUaTa J10JIKeH

Obaaoams  cnenyrommmmu  oowexyromypuoimu  (OK) u  npogpeccuonanvuvimu  (I1K)
KOMIIETEHIMSIMHU:

CIOCOOHOCTBIO HCIOJB30BaTh OCHOBBI TPAaBOBBIX 3HAHUH B pa3IMyHBIX cdepax
nesrenpHocTH (OK-4);

TOTOBHOCTBIO M3y4aTh HAyYHO-TEXHUYECKYI0 HH(OpMALHIO,
3apyOeXKHBIN ONBIT 110 TemaTHke uccnenoBanus (ITK-20).

3name:

OCHOBBI POCCHUHCKOM IMPAaBOBOM CHUCTEMBI U POCCHMCKOIO 3aKOHOAATENbCTBA, OCHOBBI
opraHu3aii ¥ (YHKIMOHMPOBAHUS CYAEOHBIX M MHBIX IPaBOINPUMEHHUTEIbHBIX H
MIPABOOXPAHUTEIHHBIX OPTaHOB;

IIPaBOBBIE M HPABCTBEHHO-ITUUYECKHE HOPMBI B chepe mpodecCHOHATbHON 1eATeIbHOCTH;
[IPaBOBbIE HOPMBI, PETYIHUPYIOIIHE OTHOILIEHHE YeJIOBEKa K 4YEJIOBEKY, OOIIECTBY,
OKpY>Kalollen cpere;

1paBa ¥ 00s13aHHOCTH I'PaKJaHUHA;

OCHOBBI TPYJOBOI'O 3aKOHOJATEIIbCTBA;

OCHOBAaMH XO3HCTBEHHOIO MIPaBa;

MIPAaBOBBIE ACTIEKThI MPO(ECCHOHATBHON AEATEIbHOCTH.

Ymemn:

HCIIOJIb30BaTh 3TUYECKHE M MPABOBHIE HOPMBI, PErYIHPYIOIINE OTHOIIEHUE YeNOBeKa K
4eJIOBEKY, OOIIECTBY, OKpYyXKarolllel cpeJie, UCIOIb30BaTh MpaBa U CBOOO/IBI YeJIOBEKa U
rpaxJIaHuHa IpH pa3paboTKe COLUaIbHBIX POEKTOB;

UCIOJIb30BAaTh U COCTABISATh HOPMATHUBHBIE M TPABOBBIE JOKYMEHTBI, OTHOCSAIIMECS K
npodeCcCUOHATBHON ~ AEATENbHOCTH,  NPEANPHUHUMATh  HEOOXOOUMbIE  Mephl K
BOCCTAHOBJICHHUIO HApPYILIEHHBIX IPaB;

peanu30BBIBaTh MpaBa M CBOOOIBI 4YEIOBEKa W TpakJaHMHA B PasIMYHBIX chepax
KHU3HENIEATSTbHOCTH;

nporpamme

OTE€YECTBEHHBIN U



— JlaBaTh HPABCTBEHHYIO OLICHKY KOPPYNLIMOHHBIM IIPOSIBIICHUSIM.
Braoems:
— TMOJyYCHHBIMH TIPAaBOBBIMHM 3HAHUSMH B TNpOo(ecCHOHAIBHOM W MHBIX chepax
NEeATEIbHOCTH.
3. Kparkoe coaep:xanue 1MCUMIIMHBI:

ITonsatue n npusHaku rocygapcrsa. @opmel rocygapcrsa. @ynkuuu rocynapcrsa. [llonstue
Y NIpU3HAKU 1paBa. OCHOBHBIE IPABOBBIE CUCTEMBI COBPEMEHHOCTH. [IoHsATHE U BUABI HCTOYHUKOB
npasa. OnpeieneHne 3aK0Ha U MOA3aKOHHBIX aKTOB. JlelicTBHE HOPMATUBHBIX IPAaBOBBIX aKTOB
BO BpemeHH. OOpaTHast cuiia 3akoHa. [loHsATHe MpaBoBBIX HOPM, UX CTpyKTypa. Crucrema mnpasa.
YactHoe M myOnM4HOE NIpaBo. MarepuanbHOE U IpoleccyalbHOe mpaBo. [IpaBooTHOIIEHHE:
00BEKT, CYOBEKT U coziepkanue nmpaBooTHoueHn. FOpuanueckue (hakTol.

Kouncturynus — ocHoBHoit 3akon Poccuiickoit @eneparuu. OenepatuBHoe yCTporucTBO PO.
CucreMa rocy1TapCTBEHHBIX OPraHOB U NPUHIIMII pa3aeneHus Biactel B PO. [TonsTue rpaxkiancTaa.
[Tpu3nanue, coOnroieHNe, 3alIUTa PAaBHBIX MPaB )KEHIIIMH U MY)KUYMH KaK OCHOBHAsi 0053aHHOCTh
rocyJapcraa.

[TonaTue u npeaMeT agMUHUCTPATHBHOTO mpaBa. Ob6mas xapakrepuctuka Kogexca PD 06
aJIMUHHUCTPATUBHBIX TMPABOHAPYIICHUSIX. AOMUHUCMPAMUBHbIE NPABOHAPYUleHUs: TIOHATUE U
NpU3HAKU. AOMUHUCIPAMUBHAS OMBEMCIMEEHHOCMb. TIOHSITHE U TpUHLUIIBL. [loHATHE, TpU3HaKU
Y BUJIbl Q/IMUHUCTPATUBHBIX HAKa3aHUM.

[TonsATHE M TpEAMET YrOJIOBHOIO IIpaBa. Y TOJIOBHAsSI OTBETCTBEHHOCTD: IIOHATHE, OCHOBAHUE
BO3HUKHOBEHUs. [lonamue npecmynienus: TpU3HAKH, CTpyKTypa. CocTaB NpecTyIUICHUS.
Coyuacrtue B npectyruieHuH. OOCTOSTENHCTBA, UCKITIOYAIOIINE TPECTYHOCTh AesHus. [lonstue,
UeaM W BUAbBl Haka3aHuM. Yeonoenas omeemcmeennocmv 3a cogepuienue npecmynieHui.
YCIOBHOE OCYXKICHHE, OCBOOOXKICHHE OT YTrOJOBHOH OTBETCTBEHHOCTH. lIpemmer m 0OBEKT
KPUMHHAJIUCTUKU. MeToapl W 3a7aud KpUMUHAIUCTUKU. [loHATHE KpUMHMHAIMCTUYECKOU
UACHTU(DUKAIIHY. OOBEKTHI u BU/IBI KPUMHUHAIUCTUYECKON UJCHTUPUKALIH.
Kpumnnanucruueckast Texuuka. Kpumunanuctuueckas TakTHUKa.

DKOJIOTM4€eCKOe MPaBo: MOHATHE, IPEAMET METOJI 1 UICTOUHUKH SKOJIOIMUYECKOro npasa PO.
[lonsiTue, BUIABI U CTPYKTypa HKOJOTMYECKHUX MPABOHAPYIICHHM, OTBETCTBEHHOCTh 3a HX
COBEPILICHHUE.

[Tonarue undopmanuu. OTBETCTBEHHOCTh 3a HapylIEHHE 3aKOHOJATENbCTBA O 3allluTe
uHpopmanuu. [locynapcTBeHHass TaliHa: TOHATHE, 3alllUTa, [PaBOBOE PEryJIMpPOBaHUE
roCyJapCTBEHHOM, ciy)xeOHOH M uHON uHpopmauuu. KonduaeHumambHass uHGOpMAaLUS:
MOHSTHE, BUBI U 3alMTa. 3alUTa IEPCOHATBHBIX TAHHBIX I'PakJaHUHA.

IlonsTie, mnpeaMer M  METOA TpakJaHCKOro mnpasa. [loHATHE TpakIaHCKOTO
IpaBoOOTHOLIEHUs, ero  crneunu¢uka. CTpykTypa  IpakJaHCKOTO  MPaBOOTHOIICHHUS.
[TpaBoseeciocoOHOCTh CYOBEKTOB TPaKAAHCKOTO MPAaBOOTHOIIEHHS. I'paXk1aHe Kak CyOBEKTHI
rpaxkJIaHCKOro nmpasa. GU3nveckre 1 IPUIMUECKUe JTULa: MOHATHE, TPU3HAKHU, KIacCUPUKALIHSL.
IOpunuueckue pakrol. [IpaBo coocTBeHHOCTH. [IoHsATHE aBTOpCcKOTO TpaBa. [loHsTHE MaTeHTHOTO
npaBa. [lonstue wuHTemnekTyanbHol coocrBeHHOcTH (MC) M MCKIIOYUTENTBHOTO IpaBa.
Knaccudukanus UC. Cucrema nmpaBoBoi OXpaHbl HHTEIIEKTYaIbHOM COOCTBEHHOCTH, aBTOPCKUX
Y TIaTEHTHBIX IIPaB.

[TonsiTe XO3s5MCTBEHHOTO (IPEINPUHUMATEILCKOr0) MpaBa. IIpeaMer XO3sIiiCTBEHHOTO
(mpempUHUMATEIBCKOT0) TpaBa, NMPU3HAKH, METOJbl IMPaBOBOro perynupoBanus. [lonsrue
XO034MCTBEHHOW U MPEATPUHUMATEIIBCKOMN 1€ATEIbHOCTH.

[IpaBoBoe peryanpoBaHHME CEMEWHBIX OTHOLICHMH. 3aKIIOYeHHE M TNpeKpalieHue Opaxa.
[IpaBa u o0s13aHHOCTH ponuTenel u netei. AmumeHTsl. DOpMBI BOCIUTaHUS ACTEH, OCTABIIUXCS
0e3 rmomneueHus poaUTEIeH.

[Ipeamer u meToxn TpynoBoro npasa. TpynoBOH JOrOBOP: MOHITHE, CTOPOHBI, COJIEPKAHUE.
PaGouee Bpemsi. Bpems otnbixa. TpynoBsie criopsl. JlucuumiuHa Tpya.

[lonsstne m wucrtokm koppynuuu. HopmarnBHOoe omnpeneneHue kxoppynuuu. IIpuumHb
pacripocTpaHeHus koppynuuu. Hakasyemble m HeHakazyemble (Gopmbl Koppynuuu. CKpbIThIE



(maTeHTHbIe) (GopMBI KOppyniuu. POpMbI KOPPYHIHUHU-TIPECTYIUICHUS. DOPMBI KOPPYIIIUHU-
npoctynka. DopMmbl TOJUTHYECKOW Koppynuuu. HopmaTuBHBIE TpaBOBBIE akThl B cdepe
npotuBojaelcTBud  Koppynuuu. ®enepanbHblii  3akoH  oT  25.12.2008 Ne 273-®3 «O
POTHBOACHCTBUH KOPPYIILIUNY.

4. O0beM y4eOHOI TMCUUIIUHBI:

4.1. Oynas dopma:

Bunbl yueOHOM paboThI B 3auetnbix | B akanmem. | B actpoHowM.
SIMHUIIAX yacax yacax
OO0wmast TpyA0eMKOCTh M CHUILIHHBI 3.0 108 81
10 y4eOHOMY ILIAHY
Konrakrnas pa6ora (KP): 0,9 32 24
Jlexumu (JIek) 0,45 16 12
[Tpaktrueckue 3ansatus (I113) 0,45 16 12
CamocrositesbHas padora (CP): 2,1 76 S7
Buj koHTpoOJIsi: 3a4eT / IK3aMeH - 3a4er -
4.2. 3aounas ¢opma:
Bunsr yue6HOM paboThI B 3auetHpix | B akazmem. B
SIMHHIIAX gacax aCTPOHOM.
Jacax
OO0mast Tpy10€eMKOCTb M CHUILTHHBI 3,0 108 81
10 y4e0HOMY ILIAHY
KonraktHas paoora (KP): 0,22 8 6
Jlexuuu (JIek) 0,11 4 3
[Ipaktuueckue 3ansatus (113) 0,11 4 3
CamocrositesbHas padora (CP): 2,67 96 72
Bun koHTpoJIA: 3aueT / IK3aMeH 0,11 3ader 3ader
(4) 3)

AHHOTaNUA padovell MPOrpaMMbl TUCHHUILIHHBI
«Teopusi BeposiTHOCTEN U MaTeMATH4YeCKAasl CTATUCTHKA B TEXHOJOTMU TOHKOTO
opranu4veckoro cunte3a» (b1.B.10)

1. Hear aucuuminHbl — GOPMUPOBAHKUE Yy CTYACHTOB CHCTEMBI OCHOBHBIX MOHSTHH,
UCTIOIB3YEMBIX JUIS TTOCTPOCHMS BaXKHEUIIIMX MAaTEMATHYECKMX MOJEICH, U yMCHHS
UCTIOJIB30BaTh MATEMATHYECKHE METOIBI JIJISl OITMCAHUS Pa3IHUHBIX IPOIECCOB.

2. B pesyabrare wu3ydyeHHs JUCHMILUIMHBI OOYYaIOIIMIiCi 1O MporpamMme
0akajaBpHaTa qOJIKEH:

Obnadams cnepytommumMu npogheccuonanvrvimu (ITK) xommereHIMsIMU:

— CHOCOOHOCTBIO IIAHMPOBATH U MPOBOJIUTH (U3UYECKUE U XUMHUYECKHE IKCIICPHUMEHTHI,

MIPOBOJIUTH 00Pa0OTKY MX Pe3yJbTaTOB M OIICHUBATh MOTPEITHOCTH, BBIIBUTATh TUIIOTE3bI

M YCTaHaBJIMBATh TPAHMIIBI WX MPUMEHCHHS, MPUMEHATH METOJIbI MAaTEeMaTHYECKOTO

aHaJI3a U MOJICITUPOBAHHUS, TEOPETHUECKOTO U dKCIIEpUMEHTaIbHOTO nccienoBanus (I1K-

16).

3namu:

— OCHOBBI TCOPHH BEPOSTHOCTEH U MATEMATHYECKON CTATHCTHKH,
— MaTeMaTHYeCKUEe TEOPUU M METOIBI, JIS)KAIIUe B OCHOBE TMOCTPOSHHUS MAaTEeMaTHYCCKUX

MOJIECNEH;

— OCHOBBI IPUMEHCHHS MAaTEMAaTHUYECKUX MOJIEIeH U METO/IOB.
Ymems:
— BBIOMpATh MAaTEMaTHUYECKUE METO/IbI, IIPUTOIHBIC JJIs1 PEIICHUS] KOHKPETHOM 3a/1a4H;
— HCHOJb30BaTh MAaTEMAaTHYECKUE TOHSATHS, METOJbI U MOJICIHU JIJISl OMUCAHUS PA3TIUYHBIX



IIPOLIECCOB;
— BBIABIAATh MAaTE€MATHYECKHUE 3aKOHOMEPHOCTH, JIeXkKallMe B OCHOBE KOHKPETHBIX
IIPOLIECCOB;
— HCIOJb30BaTh OCHOBHBIE METObI CTATUCTUYECKON 00pabOTKH TaHHBIX;
— IPUMEHATh MATEMATUYECKHE 3HAHUS Ha MEKIUCUUIITIMHAPHOM YPOBHE.
Braoemy:
— OCHOBaMH (pyHIaMEHTAJbHBIX MATEeMAaTHYECKUX TEOPUH M HABBIKAMU HCIIOJIb30BAHUS
MaTeMaTUYECKOro anmnapara;
— METOJaMHM CTaTUCTHYECKOW 00paboTKH HHPOpMALIUH.
3. Kparkoe conep:xanue 1MCUMNIMHBI
1. Teopus eeposmnocmeii. Cnyuaiinvie 8e1UYUHbL U UX 3AKOHBL PACNPEOeeHUS.
[Ipeamer Teopunm BeposTHOcTed. CiydaiiHble COOBITHSA. [IpOTHBOIOIOXKHBIE COOBITHA.
HezaBucumbie coObitua. OtHocuTenbHas dacToTa. Kiaccuyeckoe ¥ TeOMETPHUYECKOe
ONpENIETICHUE BEPOSITHOCTU. OJIEMEHTApHAs TEOpUsl BEPOATHOCTEH. MeETOIbl BBIUMCICHUS
BeposATHOocTe. [IpocTpaHcTBO  3nemeHTapHbIXx coOblTui. Kiaccuueckoe —ompezneneHue
BEPOATHOCTH. Anredpa COOBITHIA: TEOPEMBI O BEPOSITHOCTU CYMMBI COOBITHI, TPOTUBOMOJIOKHBIX
COOBITHH, CyMMa BEpOATHOCTEM HECOBMECTHBIX COOBITHH, OOpasyloIIUX MOJHYI TIpyIILy.
AKCHOMaTHYECKOE oOmpeaeseHne BepoATHOCTU. CTaTUCTUYECKOE OIpPEAEIICHHE BEPOSITHOCTH.
VYcnoBHasg BeposATHOCTb. Teopembl O BEpPOATHOCTU IPOU3BEIEHUS 3aBUCUMBIX U HE3aBUCHMBIX
coObiTuii. [Tonnas BeposiTHOCTh. IloBTOpHBIE McHbITaHusA. @opmyna bepuymnu. JlokanbHas u
MHTErpanbHas Teopembl Myaspa-Jlamnaca. @opmyna [lyaccona.
[lonsiTue cinyyaiiHON BeauM4MHBL. J[UCKpETHbIE U HENPEPBIBHBIE CIy4YallHble BEJIUYUHBI. 3aKOH
pactipeneneHusi ciydailHoW BenwmuuHBL. DYHKIMS pacrnpenesieHus, €€ CBOWCTBa, rpaduk.
[I10THOCTH pacmpeneneHnus HEMPEPbIBHOM CIydyallHOW BENWYUHBI (IUIOTHOCTH BEPOSITHOCTH).
dopmyna A1 BEPOATHOCTH IIONIAJaHUs HENPEPBIBHOM CIIy4aiiHOM BEJIMYMHBI B JAHHBIA UHTEPBAJL,
BBIPQXEHHBIN Yepe3 INIOTHOCTh BEPOSITHOCTH, TEOMETPUYECKUI cMbICT (hopmyJibl. bBuHOMuanbHoOe
pactpeneneHue, pacnpeneneHue IlyaccoHa, paBHOMEpPHOE paclpeieseHue, HOPMalIbHOE
pacnpeneneHue, YKCIOHEHIUAILHOE pACIIPEICICHHE.
2.Mamemamuueckas cmamucmuxa.
IIpenmer MmaTemaTHuecKoM CTaTUCTUKH. OCHOBHBIE 3aladyl MaTEMAaTHYECKOM CTATUCTUKH.
Boi6opounsiii Meron. Cratuctuueckoe onvcanue. Beidopku. I'nctorpamMma v MoJIMroH 4acToT.
Cratuctudeckas (amnupudeckas) QyHKIUs pacnpenesneHus. BeiOopouHble XapakTepUCTUKU U UX
pacnpenenenusa. CocrosiTenbHble, 3(QQEKTUBHbIE CMEIIEHHbIE M HECMEIIEHHBbIE OLEHKU
napaMeTpoB. CTaTUCTHYECKOE CPENHEE, CTATUCTHYECKAs JUCIIEPCUS U CTAaTUCTUYECKOE CPEIHEE
KBaJIpaTUYHOE KaK TOYEYHbIE OLICHKH HEM3BECTHBIX: MAaTEMAaTUYECKOTO OXKUIAHMsI, TUCIIEPCUH,
CPEIHEro KBaJpaTUYHOIO OTKJIOHEHHMs. JlOBEpHUTEIbHBIE MHTEPBAIBI U MHTEPBAIbHBIE OLIEHKH.
JloBepuTenbHbIE OLEHKH HEM3BECTHOM BEPOSITHOCTH MO OosblIMM BbIOOpKaM. JloBepHUTenbHas
OLICHKa MAaTe€MaTH4eCKOro OKHUJAHUS NpU HEU3BECTHOW Aucnepcuu. [loBepuTenbHas OLEHKA
CpeIHEero KBaJIpaTUYHOro OTKJIOHeHUs. TouHble BbIOOpOuHBIE pacnpezaeneHus: CtproneHTa (t-
pacnpenenenne), Pumepa-Crenekopa (F-pacnpenenenne), Ilupcona ()y?-pacupeneseHue).
[IpoBepka cTaTUCTHMUECKMX TIHMIOTe3. MaremMaTH4ecKHe METOAbl IMPOBEPKU CTATUCTHUYECKHUX
TUIOTE3. DIEMEHTBI TEOPUU KOPPEISALIUU.
4. O0beM yueOHOI TMCUUTIIUHBI:
4.1. OuHas popma:

Bunsl yueOHOM paboThI B 3auernpix | B akamem. B actponom.
CIUHUIIAX gacax qacax
O01mas TpyA10eMKOCTh TUCHHUILIMHBI 110 3.0 108 81
yueOHOMY IJIaAHY
KonTakTHas padora (KP): 1,33 48 36
Ulexmmm (JIek) 0,44 16 12

[TpakTnueckue 3anstust (I13) 0,88 32 24




CamocrosiTeabHas padora (CP): 1,67 60 45
_ 3aver ¢
Buja koHTpOJIsi: 3a4eT / IK3aMeH . -
OLIEHK O
4.2. 3aounas ¢opma:
Bunsr yaeOHoI paboTh B 3aueTHBIX B akajem. B actponom.
€IUHHIaX gacax Jacax
O0umas TpyA0eMKOCTh TUCHMILIMHBI 110 3.0 108 81
y4eOHOMY ILIAHY
KonTakTHas padora (KP): 0,33 12 9
Ulexmum (Jlek) 0,11 4 3
[Tpaxtuyeckue 3ausatus (I13) 0,22 8 6
CamocrositesbHas padora (CP): 1,67 92 69
3auer ¢ 3auer c
Bua xontposs: 3aver / 3k3amMeH 0,11 OLIEHKOM OLICHKOM
(4) 3)

AHHOTaIUA padoyeii MporpaMMbl U CHUTITHHBI

«OpranuyecKkasi XMMHUsi JUIsl TEXHOJIOTHH TOHKOT0 OpraHuvyeckoro cunresa» (b1.B.11)

1. Heap aucuMmIMHbI — TmpuoOpeTeHHe OoO0yJarolUMMHUCA 3HAaHUH O CTPOSHUU
OpPraHUYeCKHUX COCAMHEHUH, OCHOBHBIX XMMHUYECKHX CBOWCTBAX pa3IMYHBIX KJIACCOB
OpPraHMYECKUX COCAMHEHUNW U METOAAaX MX IMOJNy4YeHHs, KaK MPOMBIIUICHHBIX, TaK U
1a00paTOPHBIX.

2. B pe3yabraTre H3y4YeHHA
0akajaBpHUaTa q0JI’KeH:

Ob6naoame cnenyroummu npogeccuonanvivimu (ITK) kKoMIeTeHIUAMHE:

CIIOCOOHOCTBIO TUTAHUPOBATh M MPOBOAUTH (PU3MUYECKHE M XUMHUYECKUE HKCIICPUMEHTHI,

MIPOBOAUTH 00paOOTKY MX PE3yIbTATOB U OLIEHWBATH MOTPEIIHOCTH, BBIIBUTaTh TUIIOTE3bI

YCTaHABJIMBAThH TPAHUIIB UX IPUMEHEHHUS, TPUMEHSITh METOIBI MATEMAaTHIECKOTO aHATTN3a

U MO/JICTIMPOBAHUSI, TEOPETHUYECKOTO M dKCIIepUMeHTaIbHOTO rccnenoBanus (I[1IK-16)

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHS CBOWCTB XWMHYECKHUX DIIEMEHTOB, COSIWHEHHH H

MaTepHalioB Ha UX OCHOBE Ul pelIeHus 3aaay npodeccuoHanbHol nestensHocty (ITK-

18)

TOTOBHOCTBIO M3y4aTh HAyYHO-TEXHUYECKYIO0 HH(OpMALHIO,

3apyOeKHBIN ONBIT 10 TemaTtrke uccienopanus (I1K-20).

3namu:

TEOPETUYECKHE OCHOBBI CTPOCHHUS W CBOWCTB pa3IMYHBIX KJIACCOB OPTraHMYECKUX

COE€IUHEHUI;

CHOCOOBI TOJIyYEHHs] M XHWMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPTraHMYECKUX

COE€IUHEHUI;

OCHOBHBIE MEXaHU3MBI MPOTEKAHUS OPTAaHMYECKUX PEaKInii;

Ymems:

NPUMEHSTHh TEOPETUUYECKHE 3HAHMS ISl CHHTE3a OPraHUYEeCKUX COCTUHEHUH pa3IMIHbIX

KJIACCOB;

aHATM3MUPOBATh U NPEACKa3bIBaTh PEAKIIMOHHBIE CBOMCTBA OPTrAHUIECKUX COCITNHEHHIA;

COCTaBJIATh CXEMbl CHHTE3a OPTraHUYECKUX COeIMHEHUH, 3alaHHOTO CTPOCHHUS;

Braoemy:

OCHOBaMHU HOMEHKJIATyphI U KJIaCCU(PUKALUN OPTAHHYECKUX COCTMHECHHIA;

OCHOBHBIMH TEOPETHYECKIMH MPEICTABICHUSMHU B OPraHHUECKOW XHUMUH;

HaBBIKAMU 0OOCHOBAHUS PALMOHAIBHBIX CIIOCOOOB MOIYYEHUsI OPTaHUYECKUX BEIIECTB.

3. Kpartkoe conepkanue THCHHUIIHHBI

AUCHUIUIMHBI  O0y4alIIMICA 10 Mmporpamme

OTE€YECTBEHHBLI U



["ajloreHonpon3BOIHEIE. Knaccudukanmus. Homenxkiatypa. Anxun- u
AJUTMITAIOTCHUBL. apoMaTiHieckue  rajoreHuasl.  M3omepus. Homenkmarypa. CrmocoOsl
nonydeHus. [IpocTpaHCTBEHHOE M 3IJIEKTPOHHOE cTpoeHue. dusnueckue cBocTBa. Peakumu
HYKJICOQUIBHOTO 3aMelieHuss U oTiiersieHus. llonsarue HyKI€oQHUIBHOCTH W OCHOBHOCTH
peareHToB. AMOHJICHTHbIE HYyKJICOPHIbHbIC peareHThl. CHHTE3.
DJIEMEHTOOPTraHUYECKUE COCIUHEHHUs. THUMbl CBSA3€ B 3JIEMEHTOPIaHMYECKHX COEIUHEHHUSIX.
CriocoObl TONMy4YeHUsT JUTHH- W MarHMHOPraHWYeCKUX coeAuHeHuil. Peakums ['punbspa,
MexaHu3M. Peakiuu ¢ kKapOOHUIBHBIMU COSUHEHHUSIMH.
Cruptel. @enonel. Ilpocteie a¢upsl. dnokcucoenuHeHns. AbAeruabl, KeTonbl. KapOoHOBbIE
KHCIIOTBI U UX MPOU3BOAHBIE. B KaXI0M Kjacce paccMaTpUBAIOTCS CIENYIOLIUE PpPa3delibl:
U30MEpHs, HOMEHKJIATypa, (u3nuecKue M XHUMHUYECKHE CBOMCTBA, CIIOCOOBI TOJIY4EHHUS.
Mexanu3mbl peakiuid. CuHTe3.
KapOoHOBBIE KHCIIOTHI U MX MPOMU3BOJHBIE. B KakI0OM Kjacce pacCMaTpHUBAIOTCS CIIEAYIOIIUE
paszielnibl: U30MepHsi, HOMEHKIATypa, PU3ndecKue U XUMUYECKUE CBOMCTBA, CIIOCOOBI MOTyUEHUSI.
Mexanusmsl peakuuii. CUHTES.
ManonoBbiii  3¢dup. ITlomyuenue. Crpoenne, CH-Kucnornocts. Peakiuun KoHACHCAIMH
MaJIOHOBOTO 3(hrpa ¥ MaJIOHOBOW KHCIOTHI C albAeTUAaMH. AMUHOKHCIOTHI. J[nkapOoHOBBIE
KHUCJIOTBHI.
A3oTcozep)kale  COeIMHEHUS. Hutpocoenunenus. Amunbl. B kaxaom kiacce
paccMaTpUBAIOTCS CIEAYIOLIUE Pa3/Ieiibl: U30MEPHs, HOMEHKIIATypa, GU3NYECKUE U XUMHUECKHE
CBOICTBa, crIOcOOBI OJyueHusl. Mexanu3mbl peakuuid. CuHTE3.
A3a- 1 11a30CoeqMHEHUS.
[Tosyuenue nMa30COEAMHEHUNM peaklUMeld IUa30TUPOBAHUS: YCJIOBHS IMPOBEACHUS pPEaKUUH U
MexaHu3M. Pusnyeckue cBoMcTBa. XHUMHYECKME cBoWcTBa. [lomyuyeHue u npuUMEHEHHE
azocoenuHeHu. CUHTE3.

4. O0beM yueOHOH AMCUMIIJIMHBI:

4.1. Ounas ¢opma:

B B akanem. B actponom.
Bun yae6HO# paboThI 3a4€THBIX yacax yacax
€IMHUIIAX
OO0mast Tpy10eMKOCTb 1M CHUILIHHBI 6.0 216 162
1o y4e0HOMY ILIAHY
KonraktHas pa6ora (KP): 2,22 80 60
Jlexruu (JIek) 1,33 48 36
[Tpaktnueckue 3anstus (I13) 0,89 32 24
JlabopaTopusbie 3ausartust (J1ab) - - -
CamocrositesbHas padora (CP): 2,78 100 75
CaMocTosTeTIbHOE N3YUCHUE Pa3/IeioB 2,78 100 75
JUCIUTLTAHBI
Bup xonTpoJsi: 3a4er / 3k3aMeH 1,0 9K3aMeH 9K3aMeH
(36) (27)
4.2. 3aounas ¢opma:
B B akanem. B actponom.
Bun yuebHo# paboThl 3a4ETHBIX gacax qacax
CIMHUATIAX

OO0masi Tpy10eMKOCTb 1M CHUILITUHBI 6,0 216 162
1o y4eOHOMY ILIAHY
KonraktHas pa6ora (KP): 0,55 20 15
Jlexumu (Jlek) 0,33 12 9
[Tpaktryeckue 3anstus (I13) 0,22 8 6
JlaGoparopusie 3ausaTHs (J1ab) - - -




CamocrositesbHas padora (CP): 5,20 187 140,25

CamocrosiTenbHOE U3yUEHHE Pa3/IeIoB 5,20 187 140,25

JUACIUATUIMHBI

Bup xouTpoJsi: 3a4er / 3k3amMeH 0,25 IK3aMeH IK3aMeH
©) (6,75)

AHHOTaNuA padoyeil NporpaMMbl JMCHUTITHHBI
«HCcTpyMeHTAJIbHbIE METOAbl XMMHYECKOT0 AHAJIN32 B TEXHOJOTHH TOHKOIO
opranuveckoro cuareza» (b1.B.12)

1. Heab AUCHUIIMHBI — IPHOOPETEHNE 00YUYAIOIIMMUCS 3HAHUM 110 OCHOBHBIM IpyInam
METOZI0B ~ XMMHUYECKOI0  aHaju3a, Hauboyiee  IIUPOKO  INPUMEHSEMBIX B
IPOMBIIUIEHHOCTH U MCCIEA0BaTENbCKOM paboTe, a Takke KOMIIETEHIUH,
HEOOXOJUMBIX ~ XMMHKAM-TEXHOJOraM BCEX  CHELHAIbHOCTEH A peleHHs
KOHKPETHBIX 3a/1a4 XUMUYECKOTO aHAJIN3a.

2. B pe3yabrare H3ydYeHHs JUCHMIUIMHBI o0O0y4yaloluiicsi 10 mporpamme
0akajaBpHUaTa q0JI’KeH:

Obnaoams cnenyromumu npogeccuonanvuvimu (I11K) komnereHnusaMu:

— CHOCOOHOCTBIO NPOBOAWUTH aAHAIMU3 ChIPbs, MaTEpUaJOB M TOTOBOM IPOJIYKIHH,
OCYIIECTBIIATH OIIEHKY pe3ynbTaroB aHanu3a (I1K-10);

— CIOCOOHOCTHIO TUIAHMPOBATH U MPOBOJAUTH (PU3NYECKAE U XUMHUYECKHE SKCIIEPUMEHTHI,
IPOBOJUTH 00PaOOTKY pe3ysIbTaTOB M OLIEHUBATH MOIPEIIHOCTH, BBIABUTIaTh TUIIOTE3bI U
yCTaHABJIMBATh IPAHMIIBI UX TPUMEHEHHUS, IPUMEHITH METO/Ibl MATEMATUYECKOT0 aHAIN3a
¥ MOJICTIMPOBAHUSI, TEOPETHUYECKOTO U dKCIIepUMEHTAIIbHOTO HccienoBanus ([1K-16);

— TOTOBHOCTBIO IPOBOJUTH CTAHAAPTHBIC U CEPTU(UIIMPOBAHHBIE UCIIBITAHHUS MaTEPUAIOB,
U3JeIuil 1 TexHojaoruueckux mpoueccos (ITK-17).
3nams:

— TEOPETHYECKHE OCHOBBI METOJ0B MHCTPYMEHTAJIbHBIX METOJOB XMMHUUYECKOIO aHAaJIN3a
(MMXA);

— mpouecchl GOPMHUPOBAHUS aHATUTUYECKOTO CUTHaJa B pa3nuuHbix UMXA;

— paccMOTpEeHHUE MPUHLUIIOB U3MEPEHUN B CTAaHAAPTHBIX MPUOOpPAX;

— ocHoBbI MeTposioruu UMXA B cootBeTcTBUHU ¢ pekoMeHaanusamu MIOITAK.

Ymems:

— TIPUMEHATh MPUOOPETEHHBIE TEOPETUYECKHE 3HAHUSA W MPAKTUYECKHE HaBbIKM B
npo(hecCHOHANBHOM JeSATENIbHOCTH JUIsSl PEIIEHUS] KOHKPETHBIX XMMMKO-aHAaTUTHUYECKUX
3az1ay;

Braoemy:

— wmerogonoruei UMXA, mHMpOKO HCHOIB3YEMBIX B COBPEMEHHOM aHAJIMTHYECKOU
MPAKTHKE;

— CHUCTeMOH BBIOOPA METO/A KaYeCTBEHHOI'O U KOJMUYECTBEHHOTO XMMHUYECKOT0 aHaJIM3a;

— OILIEHKOW BO3MO>KHOCTEN MeTo/1a aHaJIN3a;

— OCHOBHBIMH CIIOCOOAMH METPOJIOrHMYecKOi 0O0pabOTKH pe3ylbTaTOB KOJIMYECTBEHHOIO
XUMHYECKOT0 aHAJIN3a.

3. Kparkoe conepikaHue IHCUMIIIMHBI:

Obmas xapakrepuctuka MMXA. OcHOBHbIE MCTOYHUKH IOTPEHIHOCTEH pe3ynbTaToB
aHanmM3a U crnocoObl ux oreHku. OleHka npezena OOHApYKEeHUs C UCIOIb30BaHUEM (OPMYIIbI
Kaiizepa u cTaHIapTHOrO OTKJIOHEHHS MUHUMAIBHOTO JeTekthupyemoro curtaia no MIOITAK.
JluHelHBIN AUana3oH onpenensieMblx KoHeHTpaluil. CtanaapTaeie 00pa3sl coctaBa. OCHOBHBIE
AQHAIUTUKOMETPOJIOTHYECKUE XapaKTEepPUCTUKHU METOJIOB U PE3yJbTaTOB aHalu3a, CIOCOOBI HUX
OLIGHKU: Tpenen OOHapyXeHUs, KOd(Q(QHUIMEHT YyBCTBUTEIBHOCTH, TPAaHUIBI JMANA30HOB
OTpeieNIIeMbIX COAEepKaHUM, CEIEKTUBHOCTD, IPEIIM3UNOHHOCTbD, IIPAaBUIIbHOCTb, 3KCIPECCHOCTb.
Mertoab! npo6ooTOOpa, pa3aeaeHus U KOHIEHTPUPOBAHUS BEIIECTB.



Metononorus UMXA. ITpueMbl KOJIMUYECTBEHHBIX U3MEPEHUN (METOJ I'pagyHpOBOYHOMN
3aBHCHUMOCTH BHEIIIHETO M BHYTPEHHErOo CTaHAapTa, MeToX J00aBOK). AHAIUTHYECKHE U
METPOJIOTHUECKUE XAPAKTEPUCTUKU PA3JIMYHbIX WHCTPYMEHTAJIbHBIX MeTono0B. [loHsTtue 00
aTrTecToBaHHOUN MeToauke. [IpoGiiembl BeIOOpa MeToa aHanu3a. O6o0meHHbIe cBenenus o [OCT
P UCO 5725 (2002).

OOmiasi  xapakTepUCTHKa  CHEKTPaJIbHBIX  METOAOB  aHanu3a. Kiaccudukanus
CHEKTPAIbHBIX METOAOB aHaiu3a. [lomydeHWe XMMMKO-aHAJUTHUYECKOH WHGPOpMaLUU MpU
B3aUMOJICICTBUU 3JEKTPOMArHUTHOTO M3JIYYEHHsI C BEIIECTBOM. ATOMHAasi U MOJIEKYJsipHas
CHEKTPOCKOMuUs. AGCOPOIIMOHHBIE 1 SMUCCHOHHBIE METObl aHAJIH3A.

ATOMHO-3MHCCHUOHHBI CHEKTpalbHBIM aHanu3. TeopeTuyeckne OCHOBBI ATOMHO-
HYMHCCHOHHOTO CHEKTPAIbHOTO aHanu3a. McTouyHMKM BO30YXaeHUs crekTpoB. KauecTBenHas
XapaKTEPUCTUKA AaHAJUTUYECKOTO CUTHaa. VIHTEHCHBHOCTH CHEKTPAJIBHBIX JIMHUN KaK Mepa
CoJIepKaHus dIIEMeHTa B pooe. DaKTOpbI, BAUSIONINE HA HHTEHCUBHOCTD CIIEKTPAIbHBIX JIMHUI.
CrnexTpanbHble MPUOOPHl U CIOCOOBI PETUCTPALMU CIEKTpa. pacluppoBKa SMUCCHOHHBIX
CHEKTPOB W HIEHTU(UKALUS 3JIEMEHTOB MO MX CIEKTpaM. ATOMHO-’MHCCHOHHBIA aHAIH3 C
WHAYKTUBHO CBsI3aHHOM m1a3Moi. KonnuecTBeHHBIN aHaIn3. ATOMHO-3MUCCHOHHAs (OTOMETpUS
miameHu. ['a30Bble T1aMeHa KaK BUJIBI HU3KOTEMIIEPaTYpHOU I1a3Mbl. biiok-cxeMa IiaMeHHOro
doromeTpa. Bo3MOXKHOCTH MeTOJa M €ro OrpaHuyeHus. AHHMOHHBIA U KaTUOHHBIA 3 EKTHI.
O6J1acTi NpUMEHEHUSI.

ATtomHO-abcopOrmonHast  crekrpomerpusi. OOmas  XapakTepucTHKa METoAa H|
aQHAIUTHUYECKOro curHaia. [lornomienne aneKTpoMariuTHOrO U3J1y4€HUs CBOOOHBIMU aTOMaMHU.
bnok-cxema mpubopa. McTOUHMKH MOHOXpOMAaTH4yeckoro uianydeHus. CrnocoObl aroMH3aluu
poObl. CpaBHCHHE AHAMTUYECKUX XapPaKTEPUCTHUK METOIOB aTOMHOHN aOCcopOIMM W aTOMHOMN
SMHUCCHH.

AHanmuTHyeckass MOJEKYJSIpHas CHEKTPOCKONHUSA. MeTolbl ONTUYECKONM MOJIEKYJIIPHON
CIIEKTPOCKOIUU. XapaKTEPUCTUKA aHATUTUYECKOTO curHaia. Ilornouienue 3neKTpoMarHuTHOrO
U3ITy4EHUS] MOJIEKYJaMH. DJIEKTPOHHBIE MEPEXOAbl U CIEKTPbI MOIJIOUIEHHUS] MOJIEKYJN. 3aKOH
byrepa-Jlam6epra-bepa. Momnspusiii koadduiueHT nornomenus. CrnekrpooToMeTprudeckuii u
doromeTprueckuil aHanu3. ONTuMu3anus yCIOBUNM aHATMTUUECKUX onpenesneHnid. OTKIOHEHUS
ot 3akoHa byrepa-JlamGepra-bepa. Anmnaparypa A cekTpo- 1 GOTOMETPUUECKUX U3MEPEHUI.
TouHoCTh pe3ynbTaToB (oToMeTpuyecKkux onpeneneHuil. uddepenunansuas ¢goromerpusi.
Mertobl criekTpo(hOTOMETPUUECKOTO TUTPOBAHUS.

Onyopumerpuuecknii aHanui. [lpupoga aHanuTHUecKoro CuUrHaia (GIyopeclueHInd u
dochopecrieninu. KBaHTOBBI M HSHepreTM4ecKkuil BbIXOAbl. DaKTOpbI, BIUSIOIIME Ha
MHTEHCUBHOCTh  (uiyopecueHIuu. TemmepaTypHO€ W  KOHIIEHTPAllMOHHOE  TYILIEHHUE
duyopecueHMM. 3epKajibHas CHUMMETpPHUsl CHEKTPOB IOTJIOUICHHS M MCIyCKaHUs (TPaBUIIO
JleBmmHa). 3akoH BasmioBa. Cxema ¢uyopuMeTprueckux usmepeHuidl. Beibop mepBuyHOro u
BTOPUYHOTO CBETO(UIBTPOB. I'pagynpoBoUHas 3aBUCUMOCTb U KOJIMYECTBEHHBIH aHAIIN3.

TypOunumerpruueckuii U HedemoMeTpuueckuii Meroasl aHaiu3a. PaccesHue cBeta
JUCHIEpCHBIMM ~ cucTeMamMu. CBsA3b  ONTUYECKOM IUIOTHOCTH JHUCIEPCHOM CUCTEMBI C
KOHIIEHTpanuen onpenensemoro Bemectsa. Koadduiment myrHoctu cucremsl. TeopeTrndeckue
OCHOBBI TypOUIMMETpUU U HedenomeTpun. Y paBHeHue Panes. CpaBHUTENbHAs XapaKTepUCTUKA
AQHAINTUYECKUX CUTHAJIOB B TYpOUAMMETPUU U HederomeTpuu. TpeOoBaHus, PEeIbIBISIEMbIE K
MCIIOJIb3YEMBIM AaHAIUTUYECKUM PEAKIIMSIM.

OO0mias xapakTepuCcTUKa 3JIEKTPOXUMHUYECKUX METO/O0B aHallu3a U WX KiIaccu(UKalus.
Knaccugukaius 371eKTpoJoB B 3INEKTPOXMMHMUYECKMX MeTojax aHanusa. llomspusyemble u
HENoJIsIpU3yeMble 3JIeKTpobl. Vcronb3yeMble XUMUYECKHE UM DJIEKTPOXUMHUYECKHE Peakiuy,
TpeOoBaHus, PEeIbABIIEMbIE K ’TUM peakuusiM. Bosmoxxnoctn 9XMA.

KonaykromeTpus 1 KOHAyKTOMETpUUecKoe TuTpoBanue. O011as XxapakTepucTUKa METOAA.
AHaJIUTUYECKUN CUTHAI B KOHAYKTOMETPUU. Y I€NIbHAsA U SKBUBAJIEHTHAs 3JIEKTPOIIPOBOJHOCTD
pacTBOpOB  3ieKTposnuTOB.  [lomBmkHOCTH  HMOHOB.  IIpsimMas  KOHOYKTOMETpHUS  H
KOHAYKTOMETpU4ecKkoe TuTpoBanue. Kpussie TuTpoBaHus. @akTopsl, BIKUAIOIINE HA BUJI KPUBBIX



TUTpoBaHusA. llpuHIMNManbpHas cXeMa YCTAaHOBKU JJIsi KOHIYKTOMETPHUYECKHX HW3MEPEHUH,
HCTIOJIb3yeMbIe 3JIeKTpoabl. Bo3moxkHocTn Merona. [Ipumepsl onpenenenuii. BeicokoyacTtoTHOE
TUTpOBaHKE. Bo3MokHOCTH MeTO1a.

[ToTeHumomMeTpHss U MOTEHUMOMETPUYECKOE TUTpPOBaHUE. VHIMKATOPHBIE 3JEKTPOABI U
ANEKTPOAbl cpaBHEHUs. [loTeHIMan »JeKTpoja Kak AaHAJIUTUYECKUuH cur”ai. HMoHomerpus.
JonnanoBckuid ¥ guddy3uoHHbli  noTeHnuanel. Kiaccudukanmuss HMOHOCENEKTUBHBIX
ANEKTPOI0B. Y paBHeHue Hukonbckoro-OiizeHnmana. MeToibl KOTMYECTBEHHBIX OMpPEACICHUN U
ycnoBus ux npuMeHeHus. [Ipsmas norennuomerpust (pH-merpusi, nonometpus). Bosmoxnoctu
metoaa. Meroel TUTpoBaHus. OOpabOTKa KPUBBIX MOTEHIIHOMETPUIECKOTO TUTPOBAHHMS.

Bonbramnepomerpuueckue meroabl aHanuza. Kiaccuueckas mnomsiporpadus. Ilomspo-
rpaMMbl. MHTepriperanus noasporpaMM. OcCTaTOYHBIM M KOHIEHCATOPHBIM TOKU. YpaBHEHHE
nossiporpadudeckoii  BoaHbI  ['elipoBckoro-UnbkoBuua. IloTeHIManm  MOMYBONMHBI KAk
KayeCTBEHHAss  XapaKTepPUCTHUKAa  aHAJUTUYECKOrO0 CHTHama. Bpibop U Ha3HauYeHHE
nossiporpaduueckoro dona. IlpenenbHblit  AUPPY3HOHHBIT TOK KaK KOJUYECTBEHHAs
XapaKTEepUCTHKAa AaHAJIUTUYECKOrO0 CUTHajla. AmnepomeTpuyeckoe TutpoBaHue. OO1mas
XapaKTepUCTHUKAa METOJa M aHAJUTHYECKOro curHaiga. BeiOop ycioBuil ammepoMeTprHuecKux
u3Mepenuil. [IpuHIMnuanpHas cxema aMIepoMeTpUYecKoro TuTpoBanusa. Kpusble TUTpOBAaHHUS.
[Ipumepsl PaKTUUECKOr0 UCIOIB30BAHMS METO/IA.

Kynonomerpuueckuii MeTo aHaIu3a

Knaccudpukanus  metonoB  KynoHomerpuu. KonmdecTBo — sekTpuuecTBa  Kak
aHanuTuyeckuil curHai. [Ipsimas KyjgoHOMeTpus M KYJIOHOMETPUYECKOE THTpoBaHHe. Pacuer
KOJMYECTBA  BJIEKTPUYECTBA, 3aTPAY€HHOTO  HA  D3JEKTPOXMMHYECKYH)  PEaKIUIo.
Kynonomerpuueckoe tutpoBanue. Bpibop Toka anexrponusza. llpuHununuanbHas cxema
YCTAHOBKHM I KYJIOHOMETPHYECKOro TUTpoBaHMs. IlpakThueckoe NpHMEHEHHE METOAA.
DnexTporpaBuMeTpudeckuii aHanu3. OOmas XapakTepUCTHKAa METOJa M aHATUTHYECKOTO
CUTHAJA.

OOmasi XapakTepHCTHKA XpoMaTorpaUyecKuXx MeTONOB. TeopeTHYecKre OCHOBBI
xpomaTorpaduueckux MeTooB. Xpomarorpamma. [lapamerpsl ynepxkuanus. KauectBennas u
KOJINYECTBEHHAST XAPAKTEPUCTUKH AHATUTHYECKOTO CHTHaJa B KOJOHOYHOH Xpomarorpadum.
OU3MKO-XMMHUYECKHE OCHOBBI XpomaTorpagpuueckoro mnpouecca. Knaccudukanus MeTonoB
XpoMmaTorpauu Mo arperaTHoMy COCTOSHUIO (a3, IO MEXaHHU3MY pa3JeleHUs U CHoco0y
opopmnenus mnporecca. CreneHb pa3feleHUs U KpUTepuil ceidekTHUBHOCTU. Kpurepuit
pazmenenusa. OnTuUMuU3anus TPOLECCOB pazjaeneHus cmecedl BemectB.  Koadduiment
pactipenenenus. OcHOBHoe ypaBHeHHe Xpomatorpapuu. Cs3b (HOpMBI BBIXOAHON KpPHBOU ¢
M30TEpMOM  pacmpesiefieHuss B KOJOHOYHOM XxpomaTtorpaduu. BeicoTa, »KBHBaJleHTHas
TeopeTnyeckoi Tapenke. Kunernueckas teopus xpomarorpaduu. Ypasaenue Ban-Jleemrepa.

lNazoxkuakoctHas xpomartorpadus. OOmas xapakrepucTuka metona. lIpuHuunuanbHas
cxema ra3oBoro xpomarorpada. YcTpoilcTBo u Ha3HadeHHe y3/10B Xpomatorpada. TpeOoBanus,
IpeIbsABIseMble K HEMOABMKHON M MOJABMKHOM (azam. Jlerektopsl. Metoasl naeHTUGUKALUN
BEIIECTB B Ta30BOi xpomarorpadguu. MaeHTUUKAMs KOMIOHEHTOB pa3/ieisieMbIX cMecel ¢
MOMOUIbIO JIOTapU(PMHUUECKUX HHAEKCOB yaepkKuBaHHA. CrocoObl KOJIMYECTBEHHOI'O aHAIN3a.
[TprMepbl MPaKTUUECKOTO UCTIONb30BAaHUS Ta30BON XpoMaTorpadu.

XKunkoctHas xpomartorpadus. Knaccudukanuss METoq0B )KUJIKOCTHOW XpoMaTorpaduu.
Ocob6ennoctu BOXX. [punnunuansHas cxema KHUJIKOCTHOTO XpoMaTtorpada. THIIbI 1eTEeKTOpOB
B BOXX. Xuaxoctnoancop6umonnas BOXX. HopmanbHo-(ha3oBbiii 1 oOpaiieHo-(pa30BbIit
BapHUaHTBl: COpPOEHTHI, OHIIIOEHTHI, paslessgeMble BellecTBa. YpaBHeHuMe Hokca. Metosl
UIeHTU(UKAIIMN BEMIECTB U KonmdecTBeHHOro aHanu3za B BOXKX. I[lpumepsr mpakTHyeckoro
ucnonb3oBanuss BDXKX. PacnpenenurensHas Oymaxknas xpomarorpadus. KauectBenHas u
KOJIMUECTBEHHAs! XapaKTepUCTHKU aHaduTHUeckoro curHana. OOnacte npumeHeHus. ['einb-
xpomarorpadus. [ToasmxHas 1 HenoABIkHAs (a3bl. Ob1ee ypaBHEHKE, OMMChIBAOIEE TPOLIece
renp-xpomarorpadpuu. Bo3moxkHocTH — renb-xpomatorpaduu. Ilpumepsl  mpakTH4ECKOro
ucnonb3oBaHus. MonoobMeHnHast u noHHas xpomarorpadus. TpeGoBaHus, MpenbsBiIsSeMble K



peakuusM HOHHOTO oOMeHa. OcoOeHHOCTH HOHOOOMEHHOM XpomaTtorpaduu. KoncTanTa HOHHOTO
obmena. Mzorepmbl nonHoro oomena. Karrnonutsl u aHnoHUTHL. K03 HUIIMEHT CENeKTUBHOCTH.

HNonnas  xpomarorpadus. biok-cxema

HOHHOT'O

xpomarorpada.

KOMIICHCALIMOHHBIE KOJIOHKH. AHAJIUTUYECKUE BO3MOKHOCTH METO/A.
ABTOMaTHYECKU W aBTOMAaTU3UpPOBaHHBIM aHanu3. Jpyrue meroxabl aHanuza. JMCKpeTHbIE
aBTOMAaTH4YecKue aHanu3atopsl. I[IpuHnmn neiictBus. HenmpepslBHBI NPOTOYHBIM aHAIU3 U

HpOTO‘-IHO-I/IH)I(eKL[I/IOHHblﬁ aHajIu3.

4. O0beM y4eOHOI TMCUUIIUHBI:
4.1. Oynas dopma:

Pa3nensromue

Bitbt yuc6Hoi paGoTs! B 3auetnbix | B akagem. | B actponom.
eUHHIIAX yacax yacax

O0uas TpyA0eMKOCTb M CUHUILIHHBI 11O 3 108 81

y4eOHOMY ILIAHY

KonraktHas pa6ora (KP): 1,33 48 36

Jlexuun (Jlek) 0,44 16 12

JlaGopaTtopHbie padoTsI (J1ab) 0,89 32 24

CamocrositeabHas padora (CP): 1,67 60 45

CamocTosATeIbHOE U3YUCHHE Pa3IeIOB 1,67 60 45

JUACIIUILIHHBI

Buja koHTpos: 3a4eT / IK3aMeH _ 3aver ¢ 3aver ¢
OLICHKOH OLICHKOH

4.2. 3aounas dopma:
Bl yaeGHOR paboTE! B 3auetnbix | B akagem. | B actponom.
eMHHIIAX yacax yacax

O0umas Tpy10eMKOCTb M CUUILIHHBI MO 3 108 81

Y4eOHOMY ILIaHy

KonraktHas pa6ora (KP): 0,67 12 9

Jlexumn (Jlek) 0,11 4 3

Jlaboparopusie paboTs (J1ab) 0,22 8 6

CamocrositesbHas padora (CP): 2,56 92 69

CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 2,56 92 69

JTUCIHATIINHBI

Buj koHTpoIs: 3a4eT / 3K3aMeH 0,11 3auyer ¢ 3auyer ¢
OLIEHKOH OLIEHKOH

4) 3)

AHHOTaIUA padoyeii MporpaMMbl U CHUTITHHBI

«IKOJIOTHSI B TEXHOJIOTHH TOHKOT0 oprannveckoro cuuresa» (b1.B.13)

1. Heap ANMCHUILUIAHBI —

COBPEMCHHBIX 3KOJOTHYCCKUX HpO6HCMaX,

u

[TonsiTHe 00 aHAIMTUYECKOW MacC-CIIEKTPOMETPHH.
CymHocTh MeTOoAa. AHAIN3 OPraHUYECKUX BEIIECTB. DJIEMEHTHBIN aHaJu3.

chopMupoBaTh y 0OydYarIerocs MPEICTaBICHHE O
0 (UBMKO-XMUMHUYECKHX MpoIeccax,

MMPOTCKAIOMIUX B PA3JIMYHBIX KOMIIOHCHTAX OKPY)I(aIOHleﬁ cpeabl U O CTCIICHU
AHTPOIIOTCHHOTI'O BOB}IGﬁCTBI/IfI Ha 3THU IPOLECCCHI; BI)Ipa6OTaTI) Y CTYACHTOB HAaBBIKU
CUCTCMHOI'O MMOAX0Ja K U3YUCHUIO U PCHICHUIO 3KOJIOTUYCCKUX np06neM, BO3HHUKIIHUX
B PpE3yjbTaTe HpOMI)IHI.]'IeHHO-XO35H710TB€HHOI>1 ACATCIIBHOCTHU YCJIOBCKA, Pa3BUTH
MBIIIJICHUC, IIO3BOJIAIOMICC IIPABUJIBHO OLCHUBATH JIOKAJBHBIC W OTHAJICHHBIC
MOCJICACTBHA TPUHHUMACMBIX peIHeHI/Iﬁ JJIA Oprnca}omeﬁ CpC€abl U UCJIOBCKA.

2. B pesyabrare mu3ydyeHWs JUCHHUILUIMHBI OOYYAIOINIMIiCSI 1O MporpamMme
0akaJjiaBpuaTa J10JIKeH
Obraoams CIIeYIOIIUMU obwenpogheccuoHatbHbLIMU (OI1K) u

npogheccuonanvrvimu (I1K) kommeTeHImsIMu;



— TOTOBHOCTHIO HCIIOJNIb30BaTh 3HAHHMS O COBPEMEHHOW (U3MUECKOM KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOCHUU BEILECTBA ISl IIOHUMaHUS
OKpy»arouiero mupa u siiieanit npupozsl (OI1K-2);

— TOTOBHOCTBIO MCIIOJIB30BaTh 3HAHUSA O CTPOCHUHU BEILECTBA, IPUPOAEC XUMUYECKOU CBSA3H
B Pa3IM4YHbIX KJIaccax XMMHUYECKUX COEIMHEHUH Ui IOHUMaHUS CBOIMCTB MaTepUaloB U
MeXaHH3Ma XMMHUYECKHX HPOLECCOB, MPOTEKANIUX B OKpyxkaromeMm mupe (OITK-3);

— CIOCOOHOCTBIO TPUHHMATh KOHKPETHBIE TEXHHYECKHE peIIeHHs Tpu pa3padboTKe
TEXHOJIOTUYECKUX MPOLECCOB, BBIOMPATh TEXHUUECKUE CPEJICTBA U TEXHOJIOTUHU C YUETOM
IKOJIOTUYECKUX TocieacTBri ux npumenenus ([1K-4).
3namo:

— OCHOBHBIE 3aKOHBI O0IIEH KOJIOTHH;

— 3aKOHOMEPHOCTH CTPOCHMS U (GYHKLIMOHUPOBAHUH OHOChEpHI;

— COBPEMEHHBIE SKOJIOTUYECKHE TPOOIEMBI;

— OCHOBBI PallMOHAJIBHOTO IPUPOJOIOIB30BAHUS;

— OCHOBHBIE ITPUHLIMIIBI 3AIIUTHI IPUPOJIHON CPEIbl OT AHTPOIIOI€HHBIX BO3JEHCTBUI;

— CTpO€HHE OCHOBHBIX reocep 3eMIM U OCHOBHBIE (PU3MKO-XMMHUYECKHE IPOLECCHI,
IPOTEKAOLIUE B HUX;

— OCHOBHBIC [TOHATHS U NIPUHLMIIBI KOHLIETIIIMA YCTONYUBOIO Pa3BUTUS;

— OCHOBHBIE CBE/ICHHUS O II100aNbHOM MPOOIEMaTUKE, IPUPOJHBIX PECYpcax, MIIaHETapHBIX
IPaHULIAX, AHTPOIIOIEHHOM BO3JEHCTBUM HA OKPYXKAIOLIYI0 Cpely, YIPaBJICHUU
KayeCTBOM OKpPYXarollei cpejibl;

— IPUHLHUIBI 3€JICHON XUMUH;

Ymemn:

— IPUMEHATH IIOJYYEHHBIE 3HAHUSA JUISI OLEHKH COCTOSHHSA OKpYXKAIOLEH cpeasl H
PALMOHATILHOTO UCIIOJIb30BAHUS IPUPOIHBIX PECYPCOB;

— MHCIIOJIb30BaTh CETEBbIE KOMIIBIOTEPHBIC TEXHOJIOTUM W 0a3bl JAHHBIX JUI pELICHUs
KOHKPETHBIX SKOJIOTUYECKHUX TPOOIIEM;

Braoemy:

— TOHATHWHBIM almapaToM B 00JACTH OOIIEH KOJIOTHH, PAMOHAIBHOTO MCIOIb30BAHUS

IIPUPOJHBIX PECYPCOB U 3aLIUTHI OKPYKAIOLIEH CPEBI.
3. Kpartkoe conep:kanue TUCHHUIIIHHBI

BBeneHue, OCHOBHBIE IOHATHSI JUCLIUIUINHEL.

MecTo AHMCHMIUIMHBI B CHCTEME OOIIEro M XHMMHUYECKOro 00pa3oBaHUS. OKOJOTHYECKOE
oOpa3oBanue M oOpa3oBaHUE IJs YCTOWYMBOro pas3Butus. OOILIECTBO M OKpYyXKarolas cpena.
IlonsiTHE yCTOWYMBOIO pa3BUTHS.

Moayas 1. O6mue Bonpocs! 3koioruu. buochepa. buoskonorus. buocdepa u ycroiiunBocTs.
1.1 OcHoBHble 3aKOHBI 3Kojoruu. buoskonorus. Ilonstue 06 3kxocucreMax. YcCTONYHMBOCThH
skocucTeM buocdepa, ee 3BOMIONMSA M YCTOHYMBOCTb. DKOCHUCTEMBI 3€MJIM U YCTOHMUMBOCTB.
OcHoBHble cBeeHUs O miuaHeTe 3emiis. OCHOBHBIE MOHSATHUS 3KOJOTUHU. 3aKOHBI M MPUHIIUIIBI
skosioruu. [ToToku 3Hepruu u BemiecTBa B 3kocucreMax. OCHOBHbIE OMOT€OXUMHUYECKUE LTUKIIBI
(xpyroBopoTsl BeniecTB). L{lukinyHocTs nporieccoB B 6rochepe U yCTOHUUBOCTb.

1.2 Hapononacenenue. YenoBeuecTBo Kak yacTh Onochepsl. Jlemorpadpuueckue npooieMsl
JluHamuka 4enoBeYeCKOW NOMyINSALUU, POKIAEMOCTh, CMEPTHOCTh, BO3pAcTHas CTPYKTYpa.
[IpobnemMbl  COBpeMEHHOrOo JTama pocTa YHCICHHOCTH HaceleHusa. ['eorpaduyeckoe
pacnpezienieHue HaceneHus. PerynupoBanue HapoJOHACEIECHHUS.

Moayab 2. Ctpoenue u cocraB reochep 3emnu. OcHOBHbIE (PU3HKO-XMMUYECKHE MPOIIECCHI,
MpoTeKarolre B reocdepax

2.1 Atmocdepa 3eminu

Ctpoenue atmochepsl, posib POTOXUMUYECKUX PEAKIUil B JOPMUPOBAHUU COCTaBa aTMOC(HEPHI.
[TapuukoBsiit  3¢dext. IlapHukoBble razsl B atMmocdepe. Kinumaruyeckue MmocieacTBus
AHTPONOTEHHOW JIeSITEIbHOCTH.



Pacnpenenenue koHLEeHTpalu 030Ha B armocepe. O30HOBBIHN cinoi. [TpupoaHbIil UK 030HA.
CoBpeMEHHOE COCTOSTHUE 030HOBOTO cJios. [locnencTBus pa3pyiieHus: 030HOBOTO CJI0SI 3€MITH JJIsI
yenoBeka U Omocheprr B 1enom. CtparochepHslii 030H U TporochepHbId 030H: CXOACTBO U
paznnuua. MexIyHapoJHOe COTPYAHMYECTBO B O0JIACTH OrpaHMYEHUE TMPOU3BOJACTBA U
MCIIOJIb30BAaHUS 030HOPA3PYILIAIOIINX BellecTB. MOHpeaIbCKUil MPOTOKOIL.
KucnotHble 10511 U POLIECCHl OKUCICHUSI TpuMeceid B Tporocdepe. DOTOXUMUYECKUN CMOT.
2.2. Tuapocdepa 3emmaun
Bunper Bog Ha 3emute. IIpecnpie Boawl. ['maposiornyeckuii muki. ['71o0ambHbIE YKOJIOTHYECKHE
npo0OsieMbl ruapocdephl. [ TaBHBIE KATHOHBI U AHWOHBI MPUPOJHBIX BOA. KHCIOTHO-OCHOBHOE
paBHOBECHE B MPUPOAHBIX Bojax. ll{enouyHoCTs npupoaHbIX BoA. OCHOBHBIE IPUYUHBIL, 3TAIbI U
MOCJIE/ICTBUSI 3aKUCIICHUSI IPUPOAHBIX BOJI0EMOB. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE ITPOLIECCHI
B MpUPOAHBIX Bomoemax. CrpaTudukanus NpupoAHbIX BogoeMmoB. Ilpoueccel adrpodukanuu
BOZI0eMOB. [IpuumnHbI U nociencTBus.
2.3. JIutochepa 3emin
3emuas kopa. [louBa. Ctpoenne nmouBeHHoro cios. CoctaB mouB. OpraHu4yecKrue BELIECTBA B
nouse. Ponb KMBBIX OpraHu3MoB B (DOPMHUPOBAHMM MOYBEHHOTO cJosl. TspKenble METalljibl B
nouse. [lerpananus nous. BogHas u BeTpoBasi 3po3usi OYB.
Moayab 3. AHTpPONOreHHOE BO3JEHCTBHE Ha OKPYKAIOIIYI0 Cpeay M paluOHAIbHOE
MIPUPOIOTIOIBE30BaHUE
3.1. Ilpupoansie pecypcenl. [lonarue 06 0TXoaax MPOU3BOACTBA U MOTpeOIeHuss. ManooTXOAHbIE
1 0€30TXOTHBIC TIPOU3BOICTBA.
3.2 TloHaTue O IUTAHETApHBIX TpaHHUIAX. AHTPONOTEHHBbIE BO3MYIICHUS OMOT€OXMMUYECKUX
UKJIOB a30Ta U pocdopa. OCHOBHBIC TPUHIHUITHI 3€JICHONH XUMUH.
Monayab 4. YcroilunBoe pa3BuUTHE
[TorsiTie 00 YCTOWYMBOM pa3BUTHH. VICTOpHS CTAaHOBIICHUS MOHATHs. BKiIaa OTEUeCTBEHHBIX
yuenbix. llenu ycroitunBoro paszsutus OOH. MexayHaponHOe COTpPYIHHUYECTBO B 00IacTH
YCTOMUYMBOTO pa3BuTusA. [IpoMbIliUICHHAs JKOJIOTHS W 3€JIeHas XUMHS KaK HWHCTPYMEHT
o0ecrevyeHns yCTOMYMBOTO Pa3BUTHA. DKOJIOTHYECKast STUKA.

4. O0beM yueOHOH AMCUMIIIMHBI:

4.1. OuHas popma:

o B 3aueTHEIX B akanem. B actponom.
Bun yuebHoit paboTbl
eIMHUIIAX qacax gacax

OO0mas Tpy10eMKOCTh JMCHHMILIMHBI 110 3.0 108 81
Y4eOHOMY IIAHY

AyIMTOpHBIE 3aAHATHS: 0,9 32 24
Jlexmmm (Jlek) 0,45 16 12
ITpakTueckue 3anstus (I113) 0,45 16 12
CamocrositesbHas padora (CP): 2,1 76 57
CamocTosiTeTbHbIE pabOThI C 33TAHUSIMHU 0,8 28 21
[ToaroToBka K KOHTPOJIBHBIM paboTaM 0,65 24 18
Jlpyrue BUJbI CAMOCTOSITENIbHON pabOoThI 0,65 24 18
Buja koHTpoIsi: 3a4eT / IK3aMeH - 3auer -

4.2. 3aounas popma:
But yueGHOi paGoTsI B 3aueTHBIX B akagem. B actponom.
eIMHUIIAX gacax qacax

OO0masi Tpy10eMKOCTh THCHHUIJIMHBI 110 3.0 108 81
y4eOHOMY ILIAHY

AyIUTOPHBIE 3aAHSITHS: 0,22 8 6
Jlexmm (Jlek) 0,11 4 3
[Tpaktuueckue 3anstus (I13) 0,11 4 3




CamocrositesbHas padora (CP): 2,67 96 72
CamocrosTenbHble paboThI € 3a1aHUIMHU 1,88 68 51
Jpyrue BUIbI CaMOCTOSITEILHON pabOThI 0,79 28 21
Buj koHTpoOs: 3a4eT / 3K3aMeH 0,11 3auer 3auer
(4) @)

AHHOTaNuA padoyeil NPOrpaMMbl TUCHHUILIHHBI
«IIpoekTupoBaHme AeTajieil MAIIMH U ANINIAPATOB B TEXHOJIOTMH TOHKOI0
opranuveckoro cuareza» (b1.B.14)
1. Hesab 1MCHUIIMHBI — JOPMHUPOBAHUE Y CTYIEHTOB OCHOB MHXEHEPHOT'O MBIIIIJICHUS.
2. B pe3yabrare Mu3yYeHUs] JMCUMILUIMHBI OOydYalolIWiics 1O mporpamMme
0akajiaBpHAaTAa 10JI:KeH:

Obnadams cnenyromumu npogheccuonanvrvimu (I11K) koMmrereHusIMu:

— CHOCOOHOCTBIO IJIAHUPOBATh U MPOBOAUTH (U3NYECKUE U XUMHUUYECKHE DKCIEPHUMEHTHI,
MPOBOAUTH 00PabOTKY UX Pe3y/IbTaTOB M OLEHUBATh MOTPEUTHOCTH, BBIIBUTATh TUIIOTE3bI
U YCTaHaBIMBaTh IPAaHULBI UX MPUMEHEHUS, NMPUMEHSATh METOAbl MAaTEMAaTUYECKOTO
aHaJIM3a U MOJEJIMPOBAHUS, TEOPETUUECKOTO U SKCIIepUMeHTanbHOro uccaeaopanus (11K-
16);

— TOTOBHOCTBIO HCIOJH30BaTh 3HAHUS OCHOBHBIX (DU3UYECKHX TEOPHUH MM pelICHUS
BO3HUKAIOIIMX (PU3UYECKUX 3aj7ay, CAMOCTOATEIbHOIO MpPUOOpETeHUs (U3HUECKUX
3HAHUU, AN TIOHMMaHUsl MPHUHIUIIOB Pa0OTHl MPUOOPOB U YCTPOMCTB, B TOM YHUCIE
BBIXOJISIIMX 32 MPEJICibl KOMIIETCHTHOCTH KOHKpeTHOoro HanpasieHus (ITK-19).
3namu:

— KOHCTPYKIHHU, TUMAXKUA U KPUTEPUU PAOOTOCIIOCOOHOCTH NeTale MalinH, cOOPOYHBIX
eaunull (y3JI0B) U arperaTos;

— OCHOBBI TEOPHUM COBMECTHOM pabOThl M METOJbl pacyeTa JAeTajiedl U y3J0B MAllUH U
anmnapaToB XUMUYECKON TeXHOJIOTHH.

Ymemn:

—  BBINOJIHATH U YATATh TEXHUUECKHUE CXEMBI, UEPTEKH U 3CKU3bI IETANEH, y3J10B U arperaroB
MaIIlH, COOPOYHBIX YEPTEkKEH U YepTEX U OOIIEro BUIA;

— TMPOU3BOJUTH  pacyeTbl IO  OCHOBHBIM  KpUTEpUSM  pabOTOCHOCOOHOCTH U
KOHCTPYMPOBAHUS JI€Tale MallnH;

— TPOU3BOJUTH PacyeTbl U KOHCTPYMPOBAaHUE ACTAJEH MAllMH U MEXaHU3MOB C yYETOM
IIPOU3BOJICTBEHHON TEXHOJIOTMH U AKCIUTyaTalluH.

Braoemo:

— HaBbIKaMHU KOHCTPYHUPOBAHMS U TEXHUUYECKOTO TBOPUECTBA;

— MpaBUJIAMU [TOCTPOEHHUSI TEXHUYECKUX CXEM M UePTEXKEN;

— OCHOBHBIMHM METOJaMH pacyeTa U MPOECKTHUPOBAHMS MEXAaHUYECKUX Y3JIOB U 3JIEMEHTOB
TEeXHUKHU.

3. Kpartkoe conepikanue TuCHUINIMHBI:
Moayab 1. «Pacyer XUMHYECKOro ammapara C MEXaHWYECKMM IEepeMEIINBArOLIUM
YCTPOMCTBOMY.

[To Bcem 3TamaM KypcoBOro mpoekra ohpopMisieTcsl eliHas MOsICHUTeNbHas 3anucka. B
MOSICHUTEbHYIO 3aMIMCKY BKJIIOUAIOTCA MPOEKTHBIE U POBEPOYHBIE PACUETHI TUIIOBBIX 3JIEMEHTOB
B COOTBETCTBUHU C JIEHCTBYIOIKUMHU MeToaukaMu. [IponsBoautcs:

1) BBIOOpP KOHCTPYKIIMOHHBIX MATEPUAJIOB;

2) pacueT OCHOBHBIX T€OMETPHYECKHUX Pa3MEpOB alapara;

3) pacuer TOJIIMH CTEHOK arapara 1 pyOaIlku;

4) moxbop MpUBO/IA;

5) pacuer (haHIEBOTO COCMHEHHSI KPBIIIKK C KOPITYCOM arapara;



6) pacuer Baja MEIIaJIKH Ha BAOPOYCTOMYHUBOCTD M MMPOYHOCTD,
7) moxbop u pacueT My(THI;
8) mouxbop M pacyeTr yIUIOTHCHHUS.

Moayas 2. «YepTex o0I1Iero Bua anmnapara.

BrimonHsercss deprex oOIIero Bua ammapara ¢ BUAAMH, pa3pe3aMH, CEYCHUSIMHU U
BBIHOCHBIMH 3JIEMEHTAMH, JAIOUIMMHU IOJIHOE MPEJCTaBIeHHE 00 €ro yCTpPOHCTBE M MPUHIIMIIC
paboThl. UepTexk 0011ero BUja anmapaTa COIEp>KuT:

1. WM3oOpaxkenue amnmapara (BUIbI, pa3pe3bl, CEUCHHUs, BBIHOCHBIE AIEMEHTHI), CO/IepIKaIUe
OKOHYATeJIbHbIEe KOHCTPYKTUBHbBIC PELICHHUS.
OcHOBHBIE pa3Mephl.
Pacrnionoxxenue mrynepos, Jitoka, ONop anmnapara.
TaGnuity Ha3HAYEHUS MTYIEPOB B armapare.

a s~ wnN

TexHIUEeCKyI0 XapaKTePUCTHKY U TEXHUUYECKHE TPEOOBAaHUS K HEMY.
Ha BTOpOM nHCTE BBIMONHSAIOTCA YEpTEX M COOPOUHBIX EAMHULl M JAeTaneid. Yeprexu
BBITIOJTHSIOTCS Ha JucTax opmara Al.

KypcoBoil mpoekT SBIseTCsl CaMOCTOSITENIbHOM pabOTOW CTyAEHTa, KOTOPbI HeceT
MIOJIHYIO OTBETCTBEHHOCTD 32 €€ KauecTBO (IIPaBHJIBHOCTh PacyeToB, OhopmileHUE uepTexeil) u
CBOEBPEMEHHOCTb BBINOJIHEHMS BCeX ATanoB padoT. [IpenogaBaTtens — pyKkoBOIUTENb IMPOEKTa
HarpasisgeT paboTy CTYIEHTa, KOHCYJIbTUPYET IO HEACHBIM BOIIPOCAM, ONpEIENsSeT CTEleHb
3aBEPIICHHOCTH OTACIBHBIX 3TANOB IPOEKTUPOBAHUS.

4. O0beM y4ueOHOI TMCUUIIIUHBI:
4.1. Oynas dopma:

Buner yue6HOM paboThI B B akagem. | B actpoHOM.
3aYETHBIX qacax qacax
€IMHUIIAX

OO0wmast TpyA0eMKOCTb 1M CHUILIHHbBI 3.0 108 81
10 y4e0HOMY ILIAHY

Kounrakrhas pa6ora (KP): 0,44 16 12
[IpaxTuueckue 3ansatus (I113) 0,44 16 12
CamocrosiTtesbaas padora (CP): 2,56 92 69
Buja KoHTpOJIsI: KypCOBO# MPOEKT - 3auer ¢ -

OlICHKOM
4.2. 3aouHas popma:

Bunpsl yaeOHOM paboThI B B akanem. B actponom.
3aYETHBIX gacax qgacax
€IMHUIIAX

OO0mast Tpy10eMKOCTb 1M CHUILIHHBI 3.0 108 81

1o y4e0HOMY ILIAHY

Konrakthas padora (KP): 0,17 6 6

Jlexumu (JIex) - - -

[Tpaktryeckue 3anstus (I13) 0,17 6 6

CamocrositesbHas padora (CP): 2,72 98 72

Bua KoHTpOJIsSI: KypCOBO# NPOEKT 0,11 3a4er ¢ oLeHKOM 3aver ¢
4 OIIEHKOM

@)




AHHOTaNUA padoyeil MpPOorpaMMbl M CHUIITTHHBI

«IIpoekTHpOBaHNE MPOIECCOB U ANMNAPATOB B TEXHOJIOTHH TOHKOT0 OPraHH4YeCKOro

1.

3.

cunte3a» (b1.B.15)
Heab TMCHUNJIMHBI — PACIIUPUTH, CACTEMATU3UPOBATh M MCIIOIH30BATh HA MPAKTUKE
3HAHUU OCHOB THJIPABINYECKUX, TETJIOBBIX U MACCOOOMEHHBIX ITPOIIECCOB XUMUYECKOM
TEXHOJIOTHH, MTO3BOJISTIOIIINX BBIITYCKHUKAM OCYIIECTBIISATh HAy4YHO-
HCCJIEIOBATEILCKYIO U MPAKTUYECKYIO padOTy HA MPEANPUATHSIX.
B pe3yabTare wu3yYyeHUsl JUCHHUILUIMHBI OOy4YalIIUiicd N0 mporpamMmme
0akaJjiaBpUaTa J10JIKeH
Obaaoams crnenyromumu npogeccuonanvuvimu (I1IK) koMmereHIuAMU:
CIOCOOHOCTBIO MPHUHMMATh KOHKPETHBIE TEXHUYECKHE pEIICHUsS IMpu pa3padoTke
TEXHOJOTHYECKHUX IMPOIIECCOB, BBIOMPATh TEXHUYECKHE CPEJICTBA M TEXHOJOTHUU C
YYETOM DKOJOTHUECKUX MoCaeAcTBHH ux npumencaus (ITK-4);
CIIOCOOHOCTBIO  BBISIBJIIATH W YCTPAHSATh OTKIOHCHHSI OT PEXKHUMOB PabOTHI
TEXHOJIOTUYECKOI0 000PYAOBaHUA U MapaMeTpoB TexHosoruueckoro mpomecca (I1K-
11).
CHOCOOHOCTBIO IIIAHUPOBATH U MPOBOIUTH (PU3NUECKHUE K XMMUUYECKHE SKCTIEPUMEHTHI,
MPOBOANTH OOpPabOTKY WX pE3ylIbTaTOB M OICHWBATH TOTPEITHOCTH, BBHIJIBHTATh
TUINOTE3bl M yCTAHABIMBATh TPAHUIBI HMX MPUMEHEHHUS, MPUMEHSITh METOMIbI

MaTeMaTHIeCKOTO aHaJm3a " MOJICTTUPOBAHUS, TEOPETUICCKOTO u
sKCIEpUMeHTaIbHOro Hecienobanus (I1K-16).
3nams:

METO/Ibl pacueTa TeIUIo- U MacCOOOMEHHBIX alIapaTos;

OCHOBHBIE IPUHIIUIIBI OPTaHU3AIUH MTPOIIECCOB XUMHUYECKON TEXHOJIOTHH;

TUIIOBbIE MTPOLECCHI XUMUYECKON TEXHOJIOIMH, COOTBETCTBYIOLIHE alapaThl 1
METO/IBI UX pacyueTa;

METO/Ibl COCTABJICHUS TEXHOJOTUUYECKUX CXEM C HAHECEHUEM BCEX aIlllapaToB.

Ymemo:

COCTaBJIATh MaTE€pUAJIbHbBIC U TEIJIOBbIE OAJIAHCHI AJIS1 CUCTEM I'a3-KUAKOCTb;
paccYMTHIBATh MapaMeTphl TEIIO- U MaCCOOOMEHHOTO 000pY/JOBaHHUSI U HACOCOB;
noadupath  CTaHAApTHOE  OOOpYJOBaHUE,  HCIOJNb3yeMO€ B  XMMHUYECKOH
IPOMBIIIJICHHOCTH.

Braoemy:

METO/IOJIOTHEH pacdeTa OCHOBHBIX IMapaMEeTPOB THUIAPOMEXAHMUYECKHX, TEIJIOBBIX M
MacCOOOMEHHBIX MPOLIECCOB;

OCHOBaMH IIPAaBUJILHOTO MOA00pA TEIJIO U MacCOOOMEHHOT0 000pYy10BaHMUS;
METOJaMHU COCTABJICHUS] TEXHOJOTMYECKMX CXeM M TIpaduuecKoro H300pakeHus
OCHOBHOTO 00OpPYAOBaHUSI.

Kpartkoe cogep:kanue I CHHITUHBI

BBenenne. Onucanre NpUHIUITUATBHON CXEMbl peKTU(PHUKAIIMOHHON YCTaHOBKU HEMPEPHIBHOTO
neiictBusi. CpaBHEHUE U 00JIACTH PUMEHEHHS HACAIOYHBIX U Tapelb9aThiX KOIoHH. [TocTpoeHune
PaBHOBECHOU JINHUY HA OCHOBE MOJYY€HHBIX WHINBUAYAIbHBIX 3a/IaHUH.

Monyas 1. Pacuem pekmughuxayuoHHOU KONOHHbL.

Pacuer nacamouyHoW M Tapenpb4aToil PEKTU(MUKANMOHHOW KOJIIOHH HEMpPEPBIBHOTO JIEHCTBUS.
MartepuanpHblii OaJlaHC KOJOHHBL. PacdeT MMHMMaNbHOTO W pabodero (IerMoBOTO YHCITIA.
[Toctpoenue pabounx JuHUNA. PacueT CKOpOCTH MapoB W AWaMeTpa KOJOHHBEL. OmpeneneHue
BBICOTHI ammapara. PacueT THIpaBIMYECKOTO COTPOTHBICHUS KOJIOHHBL CpaBHEHHE TaHHBIX
pacueTa HacaJOYHOM M Tapenb4yaroil KoJoHH. COIOCTaBlIEHHWE AAaHHBIX, MOTYyYEHHBIX IO
porpaMMaM KOMIBIOTEPHBIX W PYIHBIX pacueTOB. BIOOp KOJOHHEI.

Mopnyas 2. Pacuem u 6b160p menioooMeHHUKOS.

Pacuer

U BbIOOp TEMJIOOOMEHHHMKOB (MCHapuTess, KOHJEHcaTopa, IOJOorpeBarTes,

XOJIOJHUJIbHUKOB JUCTUIIIATA U KY6OBOTO OCTaTKa) 10 0611_[6171 cxeme. ComocraBicHHUE JaHHBIX,



MOJIYYEHHBIX II0 IIpOrpaMMaM KOMIIBIOTEPHBIX M PYYHBIX PacderoB. | MIpaBIU4eCKUN pacuer.
Br160op onTuManpHOTO BapraHTa TETUIOOOMEHHUKA.

Monyas 3. [uopoounamuueckue pacuemoi.

Pacuer THAPaBINYCCKOro COIIPOTHUBIICHUSA TPY6OHpOBOI[OB. Pacuer onmTrmManbHBIX AUaMCTpPOB

TpyOonpoBo0B. PacueT n moadop HacocoB.
Monyas 4. I paghuueckoe opopmaerue.

Texnonornueckas cxema. PekrudukanonHas KOJIOHHA ONPEICICHHOTO TUIIA C H300paKEHUEM

I[CTaJ'ICfI KOHTAKTHBIX 3JIEMCHTOB, pAaCCYUTAHHBIX B MOAYJIC 1.

4. O0beM y4eOHOU TMCHUIIHHBI:
4.1. Oynas dopma:

o B 3auerHBIX B akanem. B acTponom.
Bunast yueOHoli paboTh
SIMHUIIAX yacax yacax
O0masi Tpya0eMKOCTh AUCHHMILUIAHBI 110 20 72 54
Y4eOHOMY ILIaHy
Konrakrnas pa6ora (KP): 0,44 16 12
Jlexmuu (Jlek) - -
ITpakTnueckux 3anaruit 3ansarus (I13) 0,44 16 12
CamocrositesbHas padora (CP): 1,56 56 42
Buja koHTpoOJIsi: KypcOBO#i NPoeKT - Saver ¢ -
OLIEHKOM
4.2. 3aounas dopma:
Bribl yac6HOM paGoTs! B 3aueTHBIX B akanem. B actponom.
eIMHULIAX qacax qacax
O0masi Tpya10eMKOCTh JUCHMILUIMHBI MO 20 79 54
Y4eOHOMY IIaAHY
Kounraktnas pa6ora (KP): 0,11 4 3
Jlexumu (Jlek) - - -
[IpakTnueckux 3anaruil 3anarus (I13) 0,11 4 3
CamocrositesbHas padora (CP): 1,78 64 48
0,11 3a4er ¢ 3a4er ¢

Buja KOHTpPOJIsI: KypCcOBO# IIPOEKT OLICHKOM OLICHKOH

(4) (©)

AHHOTaIUA padoyeii MporpaMMbl U CHUTITHHBI

((Ha‘lepTaTeJ'leaﬂ reoMeTpud B TCXHOJOI'MM TOHKOI0 OPraHuvdeCKoro CHHTE3a»
(51.B.16)

1. Heab AUCHUIIMHBI — IPHOOPETEHNE CTYAEHTAMU 3HaHUH B 00J1aCTH HaYepTaTeIbHON
reOMETPUH, OCBOCHHE OCHOBHBIX MOJIOXKEHUH pa3pabOTKH MPOEKIMOHHBIX YepTEXeEH,

MMPUMCHACMBIX B I/IH)KeHepHOI\/JI

IIPaKTHKE,

pa3BuTHE

MpeICTaBICHUA, HEOOXOJUMBIX B KOHCTPYKTOPCKOM paboTe.

2. B pe3syabrare wu3y4YeHHUS IUCHHMILIMHBI

0akajaBpHUaTa qOJIKEH:

o0yuawuuiics

mo

MPOCTPAHCTBEHHBIX

nporpamme

Obnadams cnenyronumu odowexyrvmypuvimu (OK), obwenpogeccuonanonvimu (OIK) n
npogeccuonanvruvimu (IIK) koMneTeHIusAMU:
— CHOCOOHOCTBIO K CaMoOpraHu3anuu u camoodpaszoanuto (OK-7);
— BIIQJICHWEM OCHOBHBIMH METOJIaMH, CIIOCOOaMH W CpEICTBAMH TOJTYYCHHUs, XpaHCHUS,
nepepabOTKi MH(POPMALMU, HABBIKAMU pPAa0OTBI C KOMIIBIOTEPOM KaK CpEJICTBOM

ynpasienus uapopmarueii (OITK-5);

—  CHOCOOHOCTh IMPUHHUMATh Y4aCTHC B pa3pa60TKe CPCACTB TEXHOJOTUYCCKOI'0 OCHAIICHUA




MAaIIHHOCTPOUTENbHBIX ipon3BoacTB (I1K-9).

3namo:

— OCHOBHBIE 3aKOHBl T'€OMETPUYECKOro (OPMHUPOBAHUS, IOCTPOCHHUS W B3aUMHOTO
nepeceyeHusl MOAENIeH MIOCKOCTH M IPOCTPAHCTBA, HEOOXOAMMBIE IS BBINOJIHEHUS
YTEHHUS YEpPTEKEH KOHCTPYKLMM, pelleHHe MO3UIMOHHBIX, METPUUYECKHUX 3ajad,
BBITNIOJIHEHUE Pa3BEPTOK IOBEPXHOCTEM;

— TpeumylnecTBa rpaduueckoro crmocoba mnpeactaBieHuss uHGoOpMmanuu; TrpaduvecKue
(bopMBbl, rPaMMaTHKY.

Ymemo:

— BOCHpPHUHHUMATh ONTHUMAJIbHOE COOTHOLIEHHE YacTell U LIEJ0ro Ha OCHOBE rpauyecKux
MOJIEJIEH, MPAKTUUECKH PEaU3yEeMbIX B BUJI€ YEPTEKEH KOHKPETHBIX IPOCTPAHCTBEHHBIX
O0BEKTOB; MHCHOJb30BaTh YEPTEX, TEXHUYECKUH PHCYHOK JUIsl TpaduyecKoro
IIPEJICTaBICHNS TEXHUUECKUX PELICHU;

— wucnoab3oBarh craHaapTsl ECKJI, KOHCTpYKTOPCKYIO JOKYMEHTALUIO (YEPTEKHYIO U
TEKCTOBYIO) B IPOM3BOJICTBEHHOM, TPOSKTHOM M UCCIIEI0BATEIBCKON paboTax.

Braoemy:

— OCHOBHBIMM TOHATHSIMH, CBA3aHHBIMU C IpapUUeCKUM MpeJCTaBI€HHEM HH(OpMaLUH
rpau4ecKUMH CIIOCOOAMHU PELIEHUs METPUYECKUX 3a/1ad IPOCTPAHCTBEHHBIX OOBEKTOB
Ha YepTekax, METOJaMH MPOCHUPOBAHUA U U300paKEHHS MPOCTPAHCTBEHHBIX (OPM Ha
IUIOCKOCTH MPOEKIMH.

3. Kpartkoe coaepxanue TuCUUIIMHBI:

IIpeamer HauepraTenbHOM reomerpuu. Buael npoenupoBaHus. KOMIUIEKCHBIN 4depTex
TOYKM Ha 2 U 3 IUIOCKOCTH IpoeKuuid. CBA3b CUCTEMBI IUIOCKOCTEH NPOEKLUH C CUCTEMOU
IIPSAMOYTOJIBHBIX KOOpAMHAT. KOMIIEKCHBINA yepTex NpsMou. IIpsMble U IIIOCKOCTH, YaCTHOTO
nosiokeHus. OnpeneneHue HaTypaJbHOM BEJIMYMHBI OTpe3Ka. B3auMonpuHaaae:KHOCTh TOUYKH U
npsiMoil. [1aBHBIE TUHUU TUIOCKOCTU. B3auMHoe pacrnosioxkeHue AByx mpsimbix. OmnpenencHue
BUJUMOCTH Ha KOMIUIEKCHOM 4YepTeke. B3auMHOe pacrosiokeHue NMpsMOM M IUIOCKOCTH, IBYX
I0cKoCcTeN. IlepneHauKyIsIpHOCTh IPSIMOM M IUIOCKOCTH, ABYX IPSMBIX, ABYX IUIOCKOCTEH.
Crioco6b! mpeoOpazoBaHusl KOMIUIEKCHOTO uepTexa. Criocod BpallieHus: BOKPYT IPOSHUPYIOLINX
npsimbix. Crioco0 BpaileHuss BOKpYT mpsiMoil ypoBHs. IlnockonapasuiensHoe mnepemelieHue.
Crioco6 3ameHbl IuIockocTedl mpoekiuil. OCHOBHBIE 33/a4M, pellaeMble CIOcOOOM 3aMEHbI
iockocTeil npoekuuii. Kpusble nuHuu u noBepxnoctu. O0pa3oBaHue, 3aaHue U N300pakeHne
noBepxHocTel. [loBepxHOCTM BpalleHHs: KOHycC, cdepa, muMiauHIp, Top. Ilepeceuenue
MMOBEPXHOCTH C INIOCKOCTHIO. [lepeceuenne moBepxHocTy ¢ nuHue. [lepeceduenne moBepxXHoCTeil.
Meron cekymux tmiockocteit. Ilepeceuenue moBepxHOCTE. MeToa KOHIEHTpUYECKHX cdep.
Meton KoHueHTpHueckux cdep. MeTon HdKCHEHTpUUYeCKHX cdep. AKCOHOMETpHUYECKHe
IIPOEKIINH.

4. O0beM yueOHOI TMCUUTIIUHBI:
4.1. OuHas popma:

Bunsr yaeGHoiI paboTh B 3auerHbIX B akanewm. B actponom.
CIMHUTIAX qacax yacax

O0mas Tpy10eMKOCTb JMCIUILIHHBI 110 4.0 144 108
yueOHOMY IJIaHY

Kounrakthas pa6ora (KP): 1,3 48 36
Jlexuuu (JIek) 0,4 16 12
[Tpaktuueckue 3ansatus (I113) 0,7 24 18
JlaboparopHsbie 3aHsaTHs (J1a0) 0,2 8 6
CamocrositesbHas padora (CP): 2,7 96 72

PacuerHo-Tpaduueckue paboThI 0,9 34 25,5




[ToaroroBka K KOHTPOJILHBIM paboTam 0,6 20 15
Jlpyrue BUJbI CAMOCTOSITENILHOM PabOTHI 1,2 42 31,5
Bua koHTpos: 3aueT / IK3aMeH _ 3auer _
C OLICHKOM
4.2. 3aounHas ¢opma:
Bunpl yaeOHoI paboThI B 3aueTHbIX B akanem. B actponomM.
CIIMHULIAX qacax gacax
OO0wmast TpyA0eMKOCTh M CUHUILIHHBI 110 4.0 144 108
Y4eOHOMY ILIaHy
KonrakrHas pa6ora (KP): 0,3 12 9
Jlexuunu (Jlek) 0,15 6 4.5
[Tpaxtrueckue 3ansatus (I113) 0,15 6 4,5
Jlaboparopusie 3ansaTus (J1ad) - - -
CamocrosiTesibHas padora (CP): 3,6 128 96
PacuetHo-rpaduueckune paboThl 0,9 34 25,5
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,6 20 15
Jlpyrue Buipl CaMOCTOSITENbHON paboThI 2,1 74 55,5
Buj koHTpoOJs: 3aueT / 3IK3aMeH 0,1 3auer 3auer
C OLIEHKOM C OLICHKOM
(4) ®)

AHHOTanuA padovel MPOrpaMMbl IUCHHILIHHBI

«JJIeKTHBHBbIE JUCHUTIIHHBI M0 pu3nyeckoii KyJabType u cnopty» (b1.B.17)

1. Heab AMCHUNIMHBI.

- OBJIAJICHUC CHCTEMOH IMPAaKTUYCCKUX YMCHI/Iﬁ N HAaBBbIKOB, O6CCHC“IHB&IOH.IHX

COBCPUHICHCTBOBAHUC HCI/IXO(i)I/I?»I/I‘IeCKI/IX CHOCO6HOCTCI>1;

— Ppa3BUTHE CIOCOOHOCTEH UCHOJIB30BaTh pa3zHOOOpa3Hble (OopMbl  PU3NUYECKON
KYJIBTYpBI, CIOPTa U TypU3Ma JIJIsl COXpPAaHEHUS U YKPEIUIEHUS CBOETO 3/I0POBbS U 3/10pOBbsI CBOMX
OJIM3KHX B MOBCETHEBHOM JKU3HU U MPO(HECCHOHATBHON AEATEIbHOCTH;

— (¢dopMUpOBaHNE MOTHBAILMOHHO-IIEHHOCTHOT'O OTHOLIEHUS K (PU3HUECKOH KYJIbTYype,
(¢u3nYECKOMY COBEPIIEHCTBOBAHUIO U CAMOBOCIIMTAHUIO, YCTAHOBKA HA 3/I0pPOBBIN 00pa3 *KU3HU;

— 0o0ydeHue TeXHUYECKHM U TAKTUYECKHM IIpHeMaM OJHOTO U3 BUJOB CHOPTA.

2. B pe3yabrare wM3ydYeHHs [IMCUMIUIMHBI o0y4yamoummiicd 10 mporpaMmme
0akajaBpHUaTa q0JI’KeH:
Obradams cnenyromumu oowexyrsmyprsimu (OK) KoMIeTeHIuIMH:
— CIMOCOOHOCTH K caMOOpraHu3aIuu U camoodpasosanuto (OK-7);
— CHOCOOHOCTB MCIOIB30BaTh METOJIbI M CPEACTBA (PU3NUECKOM KYIbTYPHI 1J1s 00ecreueHus

MOJTHOIIEHHO# conmanbHO# 1 npodeccnonansHol nesirenproctd (OK-8).

3namy:

— HAyYHO-TIPAKTHUYECKHE OCHOBBI (PM3NYECKOM KYIbTYPHI U CIIOPTA;

—  COLMAJIbHO-OMOJIOTUYECKHE OCHOBBI (PU3MUECKON KYJIbTYpPHI U CIIOPTA;

— BJIMSHHUE O3/I0POBUTENBHBIX CUCTEM (PU3MUYECKOTO BOCTIUTAHUS HA YKpPEIJIEHUE 370POBbs,
npopHIAKTUKY MPOPECCHOHATBHBIX 3a00JI€BaHUN M BPEIHBIX MPUBBIYCK;

— CHOCOOBI KOHTPOJIS U OLIEHKH (PU3HUECKOro pa3BUTHS U (PU3NUECKON OrOTOBIEHHOCTH;

— TMpaBWIa U CHOCOOBI MJIAHUPOBAHUS WHAMBUIAYAJBHBIX 3aHATUN Pa3IM4HOM IeneBOn
HAIpPaBJIEHHOCTH;

— cnoprusHble Tpaguuuu MXTHU-PXTY um. /I.1. Menneneesa.
Ymemo:



— BBINOJHATh HWHIMBHIYaJIbHO IMOJOOpPAHHBIE KOMIUIEKCHI MO (U3UYECKOH KyIbType H
Pa3IMYHbBIM BUIaM CIIOPTA;

—  OCYIIECTBJIATH CAMOKOHTPOJIb 32 COCTOSIHHEM CBOETO OpraHM3Ma M COOJIOAaTh MpaBMiIa
THTHUEHBI U TEXHUKU 0€30I1acHOCTH;

— OCYLIECTBJISITH TBOPYECKOE COTPYAHMYECTBO B KOJUIGKTUBHBIX (opmax 3aHATHIM
(hU3UYECKOH KYJIBTYPOH U CIIOPTOM;

—  BBINOJIHATH IPUEMBI 3AIIUTHI 1 CaMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKH.

Braoemw:

— CpeACTBaMM W METOAAMH YKpPEIUICHUS WHIUBUIYaIbHOTO 3/I0POBBS, (PU3UUECKOrO
CaMOCOBEPILICHCTBOBAHMUS;

— JIOJDKHBIM YPOBHEM (PM3UYECKOM MOATOTOBIEHHOCTH, HEOOXOAMMBIM JIJIsl KAUeCTBEHHOTO
YCBOCHHSI MPO(ECCHOHATBPHBIX YMEHUH M HABBIKOB B TIpoliecce OOydeHHUs B BYy3e, JUIS
o0ecrieueHrs TMOJHOLEHHOW COIUAIBbHON U MPO(EecCHOHATBLHOM NeATeNbHOCTH IOoCTe
OKOHYaHUs1 y4eOHOTO 3aBEJICHHUS;

— TEXHUYECKHMH U TAKTUYECKMMH HaBbIKAMU B OJTHOM M3 BUOB CIIOPTA.

3. Kpartkoe conepxanue TuCHUMIIMHBI

Kypc nuctuniunel «J1eKTUBHbIE TUCHUILTHHBI 10 (PU3HYECKOil KYJIbTYype H CHOPTY»
peanu3yeTcsi uepe3 BapuaTUBHBIA KOMIIOHEHT (3JIEKTUBHBIN MOJyJb) 328 4acoB (BU CIIOPTA 1O
BBIOOpY CTyJeHTa), B 3a4eTHbIC €IWHHULBI HE TMEePEeBOAMUTCA, SBISETCS O00S3aTeNbHBIM s
WCIIOJTHEHUS TIPU OYHOU (hopme 0OyUeHust.

[IporpamMma paccuMTaHa Ha HU3y4YeHHE AMCLUUILIMHBI «JIeKTUBHbIE TUCHUILIUHBI MO
(pu3uyeckoii KyJbType H CHOPTY» B TEUEHHE IIECTH CEMECTPOB M IIPENAIOJIaraer, 4To
oOyJaroruecss UMEIT TEOPETHYECKYI0 MOJATOTOBKY B OOMacTh AUCHUILTUHBL «Dusndeckas
KyJIbTypa M CIOPT», 3aKaHUMBAETCS 3a4€TOM B KOHIE Kaxaoro cemectpa. KoHTponib
yCIIeBAEMOCTH CTYACHTOB BEJETCS 110 MPUHATON B YHUBEPCUTETE PEHTUHTOBOI cucTeMeE.

IIpakTH4yecKkue 3aHATHS.

[IpakTrueckuil pasaen mporpaMMbl peaanu3yeTcsl Ha yueOHO-TPEHUPOBOYHBIX 3aHSITUSIX B
yueOHBIX TPYIax 1Mo oduiel Gu3nueckoi NoAroToBKe WK MO BHIOpaHHOMY BUAY CIOPTA.

[IpakTueckue 3aHATHS [OMOTarOT MPUOOPECTH ONBIT TBOPYECKOW MPAKTUUECKOU
JeSITeIbHOCTH, PAa3BUBAIOT CaMOCTOATENbHOCTh B (PU3MUECKOW KyJIbType M CIOpPTE B LEJSIX
JOCTHXEHUSI (U3NYECKOTO COBEPILEHCTBA, IIOBBIIIAIOT YPOBEHb (DYHKIMOHAIBHBIX U
JIBUTATENIbHBIX CIIOCOOHOCTEH, HalIPaBICHHO (JOPMUPYIOT KaueCTBa U CBOMCTBA JINYHOCTH.

[TpakTrueckuii paszen BKIOYAET B Ce0sI MOAPA3AEIIbl: 0 00IIei pru3nyeckoi moAroToBKe
(O®II) u cienmanbHOU (hr3HUECcKOit moaroToBKe Mo Buaam crnoprta (CODIT).

Y4eOHO-TpEHUPOBOUHBIE  3aHATUS  0a3upylOTCd HAa  MIMPOKOM  HCIOJIb30BaHHUU
TEOPETUYECKUX 3HAHUH W METOJUYECKUX YMEHHH, Ha NMPUMEHEHUH DPa3HOOOPa3HBIX CPE/ICTB
(bu3nyecKoil KynbTypbl U CHOPTA, CIOPTUBHON U NPO(ECCHOHATBHO-TIPUKIAAHON (r3nuecKoi
MOJATOTOBKE.

VYaensercs BHUMaHuE BOMpOCaM IMPOBEAECHUS COPEBHOBaHUM (TpaBUjla COPEBHOBAHMIA,
cucTeMa po3bITphILIeH, onpeiesieHue nodeaurenet, 000py10BaHHE U MHBEHTaph).

Kpurepuem ycnemHocTy ocBoeHUsl yueOHOro maTepuaia SIBISETCSl IKCIEPTHas OLEHKa
MpenoAaBaTens, YUUTHIBAIOIIAS pe2ysApHOCHb NOCeWeHUs 00s13ameNbHbIX YUeOHbIX 3aHAmul,
BBITMIOJTHEHHE YCTAHOBJIEHHBIX Ha JAHHBIN CEMECTP KOHTPOJIbHBIX HOPMATHBOB (TE€CTOB) 0OIIEH
¢u3nUecKkoil M CIOPTHUBHO-TEXHUYECKOW TMOATOTOBKM JUIS OTAENBHBIX TPYNI pa3iIUuyHON
CIIOPTUBHOW HANPAaBICHHOCTH.

4. O0beM yueOHOH AUCHUILIMHBI:

4.1. Ognas dopma:

B CemecTpsl
Bun yue6HO# paboThI aKaJeMm. I I Il v \Y Vi
gacax
OO6masi Tpy10eMKOCTh THCIIHIIIHHBI 110 328 32 66 66 66 66 32
yueOHOMY IUIaHY




KonrakrHas pa6ora (KP): 328 32 66 66 66 66 32
[Mpaktuueckue 3ansatus (I13) 328 32 66 66 66 66 32
Buja utoroBoro KOHTpoJIs: 3a- 3a- 3a- 3a- 3a- 3a-
3a4eT / IK3aMeH 4yeT qer qer YeT | 4Yer | Yer
B CemecTpbl
Bun yueOHOM paboThI ACTPOHOM. I I Il v \Y Vi
qacax
OO01asi TPy10€eMKOCTb M CHUTITHHBI 246 24 495 | 495 | 495 | 495 | 24
10 y4eOHOMY ILIAHY
KonraktHas padora (KP): 246 24 49,5 | 49,5 49,5 | 49,5 24
[Ipaktrueckue 3ansarus (I113) 246 24 49,5 | 49,5 49,5 | 49,5 24
Bua uTOroBoro KOHTpoOJIs: _ 3a- 3a- 3a- 3a- | 3a- | 3a-
3a4yeT / IK3aMeH 4yeT 4yeT YeT YeT | 4Yer | 4Yer
4.2. 3aounas dpopmMma:
B axazem CemecTphbl
Bun yuebnoit pabotbl qacax I AV Vi
O01as Tpya10eMKOCTb U CHUNITHHBI 328 108 112 108
10 y4eOHOMY ILIAHY
KonTaktHas padora (KP): 18 6 6 6
Jlexiuu (JIek) 18 6 6 6
CamocrosiTeabHas padora (CP): 298 98 102 98
Buja konTpoJsi: 3a4er / 3Kk3aMeH 12 3auver (4) | 3auer (4) | 3auver (4)
B actponom. Cemectpsl
Bun yae6HO# paboTh
Jacax I v VI
O01as Tpy10eMKOCTh 246 81 84 81
TUCHUIJIHHBI 10 YYeOHOMY IJIAHY
Konrakthas padora (KP): 13,5 45 45 4.5
Jlexmm (Jlek) 13,5 45 45 45
CamocrositebHas padora (CP): 223,5 73,5 76,5 73,5
Buja konTpoJsi: 3auer / 3k3aMeH 9 3auer (3) 3auer 3auer (3)
©)




AHHOTaNUsA Y4e0HOI MPOrpaMMbl IMCHUIITTHHBI
«JIaGopaTopHble padoThl 0 opranuveckoit xumun» (b1.B.0/1.17)

1. Heap AUCHUILUIMHBI — NMpUOOpETeHHE OOYUYAIOIUMUCS OCHOBHBIX HAaBBIKOB CHHTE3a
OpPTaHMYECKUX BEIICCTB.

2. B pe3yabrare wu3yYeHUs] JUCHUILIMHBI oOyyawiuiics Mo Tmporpamme
0akajiaBpHaTAa 0JI:KeH:

Obnadams cnenyrouumu npogheccuonanvrvimu (1K) koMmmnereHusaMu:

CIIOCOOHOCTBIO TUIAHUPOBATH U MPOBOJIUTH (PU3MUECKHUE U XUMUYECKUE DKCIICPHUMEHTHI,

MPOBOAUTH 00PabOTKY UX Pe3y/IbTaTOB M OLEHUBATh MOTPEUTHOCTH, BBIIBUTATh TUIIOTE3bI

YCTaHABIIMBAThH TPAHMIIBI UX TPUMEHEHUS, IPUMEHITH METO/[bI MATEMATUYECKOTO aHAIH3a

U MOJICJIMPOBAHUS, TECOPETHUECKOTO U dKCIIEpUMeHTalIbHOTO uccienoanus (ITK-16)

TOTOBHOCTBIO WCIIOJB30BaTh 3HAHMSI CBOWCTB XMMHYECKUX DJIEMEHTOB, COCTUHEHHUH U

MaTepuajoB Ha UX OCHOBE JUIsl pellieHus 3ana4d npodeccuonanbHoi aesrensHoctu (I1K-

18)

FOTOBHOCTBIO HU3y4aTh HAy4YHO-TEXHHUYECKYIO HWH(GOpMAlMIO, OTEYECTBEHHBIM U

3apyOeKHBIN OMBIT 10 TemaTuke ucciaenoBanus (I1K-20).

3namo:

TEXHHUKY O€30TaCHOCTH B JIAOOPATOPHH OPraHUIECKOU XMMHH;

MPUHIIMITEI 0€30MaCHOT0 00pAaIIeHUs C OPraHUYECKUMU COCTMHEHUSIMU;

METO/IbI U BUJBI XpoMaTorpaduu i ONpe/IesIeHUs] COCTaBa PEaKIMOHHON CMeCH;

TEOPETUYECKHIE OCHOBBI CITIOCOOOB BBIJICIICHUS, OYMCTKH U UICHTH(PUKAIIUN OPTaHHISCKUX

BEIIIECTB;

IKCIIEPUMEHTAIBHBIC METOJBI MPOBEICHUS OPraHUYECKUX PEaKIHUi, MPOTEKAIINUX 10

pa3IMYHBIM MEXaHU3MaM;

OCHOBHBIC 0OIME METOJWKH B3aUMHOW TpaHC(HOpPMAIMU KJIACCOB OPTaHHYECKUX

COEIMHEHUI.

Ymems:

IPUMEHSTh TEOPETUYECKUE 3HAHUSA U OSKCIEPUMEHTAIbHBIE METOJAbl HCCIIEIOBAHUS

OpPTaHWYECKON XUMUU TIPU PEIICHUU MPOPECCHOHANTBHBIX 3a/1a4;

chopMmynupoBath npobiaeMy U OOOCHOBaTh BHIOOp MPUOOPOB M AKCHEPUMEHTATHHBIX

METOJIOB MCCIICIOBAHMUS, TIOCTABUTD IEJIH U 33]]a4 U HAMETHTD ITYTH UX TOCTHIKEHUS;

CUHTE3UPOBATh COCTUHEHUS 110 PEIOKEHHON METOINKE;

MIPOBECTH BBIJCIICHUE M OYHCTKY CHHTE3HPOBAHHBIX BEIISCTB Ha OCHOBE TEOPETUUCCKUX

3HAaHUU 10 OPTraHUYECKOU XUMUU;

BEIOMpATh PAIMOHATBHBINA CTIOCOO BBIJACIICHUS U OYUCTKU OPTAaHUIECKOTO COCTMHCHUS,

MPEJICTaBIATh JaHHbIE Ja0OPaTOPHOTO KCCIENOBAHUS B BUJE TPaMOTHO O(OPMIECHHBIX

METOJTUK;

MIPOBOAMTH aHATHN3 U KPUTHUECKU OIICHUBATH IMOTYYCHHBIE SKCIIEpUMEHTAIbHbIE TaHHBIE,

000011aTh U J1e1aTh 000CHOBAHHBIE BHIBOBI HA 0a3€ MPOBEIEHHBIX OIBITOB;

BBIOpaTh cOCO0 UACHTU(UKAIIMHI OPTaHUYECKOTO COSTUHEHUS.

Braoems:

KOMIUIEKCOM COBPEMEHHBIX JIKCHEPUMEHTATbHBIX METOJIOB OPraHUYEeCKOM XUMHH IS

peIIeHUsT KOHKPETHBIX HCCIIeIOBATEIIbCKIX 33]1aY;

AKCMIEPUMEHTATbHBIMUA METOJJAMU MPOBEACHUS OPTaHUYECKIX CUHTE30B.

OCHOBHBIMH METOJIaMH UIACHTH(DHUKAIIMH OPraHUICCKUX COCTMHEHUI

nprueMaMu 00paboOTKU U BBIJEICHUS CHHTE3UPOBAHHBIX BEIIIECTB;

3HAHWSMH OCHOBHBIX 33aKOHOB OPraHMYECKOWM XUMHUHU IS COJCPKATCIbHOM

WHTEPIPETAIMH MTOTYYEHHBIX YKCIEPUMEHTATBHBIX PE3YJIbTATOB.

3. Kparkoe conep:kanne TUCIHHNINHbI

bezomnachbie IMPUCMBI U ITpaBUJId pa60TBI B na6opaTopH1/1 OpFaHI/I‘{CCKOﬁ XHUMUHU.



OOue MeTozsl paboThl B J1abopatopuu opranuueckoi xumuu. Ilocyna, Hambonee yacto
npumeHsemass B Jsabopatopuu. Harpeanme. Oxnaxnenue. IlepememmBanue. Mertoab
UJICHTU(UKAIMYA U OYUCTKH OpPraHMYECKUX BeulecTB. MaeHTHu(UKaAIMs OpraHMyecKiX BEIIECTB
IOCPEJCTBOM pa3iuuHbIX BuAOB xpomarorpadpum (TCX, xpomartorpapus Ha Oymare,
noHooOMeHHas xpomatorpadus, BOXKX), remneparypsl miasienus u pehpaxromeTpuu. MeTo bl
CHEKTPaIbHOM NACHTUDHUKALIMY OPIraHNYECKUX COEIMHEHUH.

Lenu n 3aa4n SKCIIEPUMEHTA B OPraHMUECKOM CHHTE3e. TeopeTHuecKkue OCHOBBI Ipoliecca.
Be10op ycnoBuii peakuuu. Pacuer cunresa. O0mmue npaBuiia NOATOTOBKY U IPOBEIEHUS CHHTE3A.
Texnuka 6e3onacuoctu. [Ipubop ans mpoBexenust cunresa. [Iposenenue ombita. KonTpons 3a
XOJIOM peakuuu. Bplaenenue, ounctka M aHaiau3 NpoaykTa. CHHTE3bl BELIECTB pa3IMUYHBIX
KJIACCOB OpraHUYecKuX coenuHeHui. [IpoBeenue s3KcrepuMeHTalIbHBIX METOIOB HCCIIEIOBAHUS
peaKIui.

HpOBGI[eHI/Ie peaKIyii, MPOTEKAIOIINX O MEXaHU3MaM:

HYKJICO()UIIBHOTO 3aMELLIEHHs] — CHHTE3 raJIor€HaJIKaHOB;

—  HYKJICO(QHJIBHOTO MPHUCOCTUHEHUS — CUHTE3 CIOXKHBIX 3(UPOB KapOOHOBBIX KHCIIOT,
aMMJI0B KapOOHOBBIX KUCJIOT, a30TCOAEPIKAILUX albJIETHIOB U KETOHOB;

—  9JEKTPO(QHIBLHOTO 3aMEIICHHsI B apoOMAaTUYECKOM psIy — PEaKIHH HUTPOBAHUS,
OpoMHpOBaHUs, CYIbPUPOBAHUS;

— peaxuuii Jua30TUPOBAHMS U a30COUCTAHNUS;

— peakuuil oxkucieHHs (CHHTe3 aleToHa, 1,4-0eH30XMHOHA, OEH30IHOI KHCIOThI) U

BOCCTaHOBJICHHS.
4. O0beM yueOHOM AMCUMILIMHBI:
4.1. Ouynas dopma:

Bunast yue6HOM paboThI B 3auernsix | B akagem. | B actpon.
eIMHULIAX qacax yacax
O0umas Tpy10eMKOCTb I CHUILIHHBI 110 4.0 144 108
Y4eOHOMY IIAHY
AYIUTOPHBIE 3aHITHS: 2,22 80 60
Jlexumm (Jlek) - - -
[TpakTnueckue 3anstus (I113) - -
JlaGopatopus 3ansTus (J1ab) 2,22 80 60
CamocrositesbHas padora (CP): 1,78 64 48
Bujx koHTpoOJIsi: 3a4eT / IK3aMeH _ 3auer ¢ _
OLICHKOM
4.2. 3aouHas popma:
Buast yueOHO# paboThI B 3auernsix | Bakagem. | B actpos.
SIMHUTIAX qacax yacax
Oo6mas TPyA0eMKOCTh TUCIHHUINJIHHBI M0 4.0 144 108
Y4eOHOMY ILIAHY
AyIUTOPHBIE 3aHITHS: 0,56 20 15
Jlextum (Jlek) - - -
[TpakTueckue 3anstus (I113) - -
JlaGopatopus 3anstus (JI1ab) 0,56 20 15
CamocrositeabHas padora (CP): 3,33 120 90
Buj koHTpoOJIsA: 3a4eT / IK3aMeH 3auer ¢ 3aver ¢
0,11 OLlEHKOM OLIEHKOM
(4) @)




4.4.3 IucuMIUINHBI BADHATUBHON YacTH (IMCIUIIHHBI 110 BHIOOPY)

AHHOTaNuA padoyeil NporpaMMbl M CHUTITHHBI

«OCHOBBI MEHEIZKMEHTA U MAapKETHUHIAa B TEXHOJOTUH TOHKOI0 OPpraHu4€CcKoro

cunre3a» (51.B.JIB.01.01)

1. Heap JIUCHMIVIMHBI — TIOJIYYEHHUE CHUCTEMbl 3HAaHHUA O 3aKOHOMEPHOCTSIX
(GYHKIIMOHUPOBAHUST  MPEANPUSATHN B CHCTEME  HAIMOHAIBHOW  JIKOHOMUKH,
Npe/ICTaBICHUN B 00JIACTH MEHEDKMEHTA M MAPKETHUHTA, BKITFOYast METOJ0JIOTHUECKHUE
OCHOBBI ¥ 3aKOHOMEPHOCTH, (YHKIIMH, METOJbI, OPraHU3alMOHHBIE CTPYKTYPHI,
OpraHu3aIUI0 MPOIECCOB, TEXHUKY M TEXHOJOTHMIO MEHEDKMEHTa M MapKETUHTa B
VCIIOBUSIX  PHIHOYHOW  DKOHOMHUKH; 3aJI0)KEHHE OCHOB  MpodeccCHOoHATBHOMI
NeSITeIbHOCTH OaKallaBpOB.

2. B pesyiabraTre u3yYeHHs [UCHUIUIMHBI O00y4YaloIIMiicsi 1O Mporpamme
0akaJjiaBpUaTa J10JIKeH
Obaaoams cnenyrwommmu obwenpogeccuonanvuvimu (OIIK) u npogeccuonanvrvimu

(ITK)) koMITeTeHIIUSAMU.

— BJIAACHUCM IMOHUMAHHWA CYIIHOCTHU W 3HAUCHUA I/IH(bOpMaIII/II/I B Pa3sBUTHUU COBPECMCHHOI'O

MH(GOPMALIMOHHOTO OOIECTBa, OCO3HAHUS ONACHOCTH M Yrpo3bl, BO3HUKAIOIIUX B 3TOM
mporecce, CIOCOOHOCTBIO  COOJMIOAaTh OCHOBHBIE TpeOOBaHUS HMH(OPMAIIMOHHON
0e30I1aCHOCTH, B TOM YHCIIC 3aIUThI rocyaapcTBeHHol Taitnel (OITK-4);

MCIOJIH30BAaTh HOPMATHBHBIE JOKYMEHTHI 10 KQU€CTBY, CTAHAAPTU3ALNH U CePTUDUKALUT
INPOAYKTOB W WX H3ACIHHA, DJIEMEHTH SKOHOMHUYECKOTO aHajlu3a B IPAKTHYECKOU
nesrenpaocth (ITK-3);

aHAJM3UPOBATh TEXHHYECKYIO JTOKYMEHTAIMIO, IMOAOMpaTh OO0OpYIOBaHUE, TOTOBUTH
3asBKU Ha puoOpeTeHue u peMoHT obopynosanus (ITK-10);

TOTOBHOCTh ~ M3ydyaTb HayYyHO-TEXHHYECKYI0 HMH(OpMaIluio, OTEYECTBEHHBIH U
3apyOeKHBIN ONBIT 10 Temathke uccienopanus (I1K-20).

3namo:

MIPUHIUIIBI COCTABIICHHUS] TEXHHUUYECKOW IOKYMEHTAluu (rpadukoB paboT, WHCTPYKIUH,
MIJIAHOB, CMET, 3asBOK Ha MaTepuajbl U 000PYI0BaHKE) U JP.;

TEOpPETUYECKHE OCHOBBI M METO/IbI BEIPAOOTKH 1LI€JIeH U cTpaTeruu Ou3Heca;

MPUHIUIBI TOATOTOBKU JOKYMEHTALMH JUIsS CO3/IaHUsI CUCTEMbl MEHEJKMEHTa KauecTBa
NPEINpUATHS;

METOBI M TEXHOJIOTUH MPHHATHUS M PeaTN3aliX yIIPABICHUYECKUX PEIICHHHA.

Ymems:

COCTaBJIATh 3asBKU Ha 000pYyI0BaHUE;

pa3pabaTbIBaTh TEXHUYECKYIO JIOKYMEHTAIIHIO;

NPUHUMATD YIIPaBI€HYECKHE PEIICHUS U OPTraHU30BbIBATh UX BBIOJIHEHHE;

cobupatb, 00padaThIBaTh M UCIOJIB30BaTh YIIPABIECHYECKYIO HH(POPMAIIUIO;

paboTaTh C YIpaBIE€HUYECKOM OKyMEHTalMeHl, MOJIb30BaThCs 3aKOHaM, HOpMaMH M
NpaBUJIaAMU aJIMUHUCTPATUBHOM JESITEITHLHOCTH;

pacrpenensiTb 00s13aHHOCTH U OTBETCTBEHHOCTH;

UCTIOJIB30BaTh METOJIbI MOTHUBAITUH ITEPCOHATIA,

KOHTPOJIMPOBAThH U PETYIUPOBATh NCIOIHEHHUE IJIAHOB.

Bnaoemy:

HaBBIKAMU MPUMEHEHUS ONTUMAIIBHBIX MTOJIXOA0B JIJIsl TUArHOCTUKU M aHAJIN3a PHIHKA;
METO/IaMH PYKOBOJICTBA TIEPCOHAIIOM;

UHCTpYMEHTaMH 3(PPEKTUBHOTO YIpaBIECHUS MPEATIPHUITHEM.
3. Kpartkoe conepkanue THCHHUIIHHBI

Mopnyasb 1. OcHOBBI ynpaBJIeHUsI NIPeANPUSITHEM



1.1 Beeoenue. Ilpeomem, memood u coodepyxcanue oucyuniunsl «OcHo6b
MeHeOdcmenma u mapkemunza». Teopusi ynpaplieHUs: yIpaBiIeHHE KaK MOTPeOHOCTh M Kak
(axTop ycrexa IesTeIbHOCTH, CYITHOCTh U COJIEpKaHUEe YIPABJICHHUS, MECTO TEOPUH YIIPaBICHUS
B CHCTEME COBPEMEHHBIX 3HAHUMU, crenuduKa ynpaBlIeHUYECKOW NESTEIbHOCTH, COBPEMEHHbIE
npoOiemMbl  ympaBlieHHs. [ eHe3UC Teopuu yIpaBlICHHUS: YIPaBICHYECKHE PEBOJIOIHH,
BO3HUKHOBEHHE HAay4yHOI TEOpUU YNpaBICHHS, UCTOKH U TEHACHIIMHU Pa3BUTHUSI POCCHUICKOTO
yrpaBieHUs. 3aKOHOMEPHOCTH W TPHUHIUIBI YIPABICHUS: CYOBEKTHBHBIE U OOBCKTHUBHBIC
(bakTopbl B yIpaBlICHUU.

1.2 Cucmema ynpaenenus npeonpuamuem u ee cmpykmypa. Ouenka 3 hghexmuenocmu
ynpagnenus. CuctemMa yInpaBlICHUsS: MTOHITHE CUCTEMbI YIIPaBJICHUS, pacnpeaencHiue QyHKINH,
MOJTHOMOYMI ¥ OTBETCTBEHHOCTH, MIPUHIIHITH TOCTPOCHUS CHCTEM yrpaBieHus. [lenTpanu3amnus
U JICLCHTpAIM3allksl YIpaBJICHUs, JEJIErHpPOBAaHUE MOJHOMOYHMI B IpoOIEccax yYIpaBICHUS.
OpranuzanuonHas CTpyktypa u ee Buabl. OCHOBHBIC TOHATHSA 3(PPEKTUBHOCTH YIIPABJICHUS.
[Toxazarenu 3 PeKTUBHOCTH yIIPABICHHUS.

MoayJib 2. OCHOBBI MeHETKMEHTA

2.1 Ilenu 6 cucmeme ynpasnenusn. Pazpabomka cmpame2uil u nianoe op2anu3ayuu.
Llenu u nienenonaranie B yrpaBJIeHUH: POJIb SN B OPraHU3AIMH U OCYIIECTBICHHH MPOILECCOB
yrpaBieHus, KilaccupUKalus 1elei, MOCTPOSHUE IepeBa eNeii; CoueTaHue pa3HooOpasus 1enei
¥ QYHKIMH MEHEDKMEHTA; CUCTeMa YIPABICHUS TI0 IEJISIM; CTPATETUsl U TaKTHKA YIPaBIICHUS.
CymHOCTh, NPUHLUIIBI U METOAbl IlaHupoBaHus. [Iporecc BwripaboTku crpareruu. Dopmbl
TEKYIIETO IJIAHUPOBAHUSI.

2.2 Texnonocusa pazpabomxu u npunamus ynpasienHdeckux peuwienuil. Pa3zpaboTka
VIPaBICHYCCKUX PEHICHWI: TMOHATHE W KJIACCU(UKANMS  YIPABICHUYCCKUX  PEIICHUI,
OCHOBOIIOJIATAONINE 3JEMEHTHI JEATEIbHOCTH, YCIOBHS W KPUTEPUU TPUHATHS PEIICHUH,
nOpoIecc W MOJENU TPHHATUS YIPABICHYECKUX PEIICHUH, pealn3aius YIpaBICHYECKUX
pelIeHU.

2.3 Bracme 6 cucmeme ynpaeneHusn. 1udepcmeo u cmuiv ynpagienus. OTHOLICHUS
BJIACTH B CHUCTEME YIPaBJICHHUs: MOHITHE U TUIIOJOTHS BIACTH; BIACTh U aBTOPUTET MEHEKEPa;
npu3HaKky, (AKTOpPbl W TPOSBICHUS HEYNPABISICMOCTH; WCTOYHUKHA BIIACTH B YIPABICHUU
OpraHM3aIfeil; MapTHEPCTBO B MpoIleccax MEHeKMeHTa. JIMIepcTBO M CTHIIb YIPaBICHHUS:
nporiecckl  (OPMHUPOBAaHUS ¥  OCHOBHBIC COCTaBISIIONIME JIUACPCTBA, (OpPMalbHBIE W
HedopMasbHbIe (HaKTOPHI JIUIEPCTBA, MPOSBICHUE JIUJEPCTBA B CTUJIE YIPABICHUS, TCHACHIIUS
Pa3BHUTHSI CTUIISI YIIPABIICHUSI.

2.4 Momueayuonnsile 0cHo8bl ynpasnenusn u KOHGaukmol. MOTHBAIIHS IEITEILHOCTH B
VIIPaBJICHUHN: MOTHUBBI JIEATSIILHOCTH YEJIOBEKA U WX POJIb B YIIPABJICHUH, OCHOBHBIC TTOHITHS U
JIOTUKa TIpollecca MOTHBanuu, (GakTopsl (GopMHpPOBaHUS MOTHUBOB TpPY[Aa; HCIOJIb30BaHUE
MOTHBAIIMM B TPAKTHKE MEHEKMEHTa; (aKTOphl dP(HEKTHBHOCTH MOTHBAIMH;, COBPEMCHHBIC
KOHIENIIMK MOTUBalMU. ['pymnmoBas JUHAMHKA U KOH(MIUKTHL: POJb TPYIIBL B MOBEACHUU U
JESTSIILHOCTH YeJIOBeKa, (POPMUPOBAHUE TPYII, B3aUMOJCUCTBHS B TPYIIE U B OpraHU3aIlNy;
BO3HUKHOBEHHUE, TPOSBICHHE W PA3HOBUAHOCTH KOH(DIUKTOB, BIHMSHHE KOH(DIUKTOB Ha
yIIpaBJICHUE.

Mopnysb 3. OCHOBBI MAPKETHHIA.

3.1 Mapxkemunz Kaxk cucmema YnpaeieHus, pezyiupo8anus U U3Y4YeHUs PbIHKA.
[TonsiTHe MapKeTHHTa, IPOUCXOXKICHUE U CYIIIHOCTh MApKETUHTA, [1eJH MapkeTHHra. OCHOBHBIE
MPU3HAKA MapKETHHTOBOTO CTHIIA yrpaBieHus. Konrnenmuu MapkeTuHra. OCHOBHBIC BHJIBI
MapKeTHHTa. MapKeTHHTOBas cpejia.

3.2 Komnnekc mapkemunza. Ocnosnule mapkemunzogvie uncmpymenmol. Couepxanue
U TIpoIlecC yIpaBiieHus MapkeTHHroM. OcCHOBHbIE (PYHKIIMM MapKeTHHTra. ToBapHas, IIEHOBas,
COBITOBAasl 1 KOMMYHHUKAIIMOHHAS TOJUTHKU (hupmbl. ToBapHbIe cTpareruu. Pa3paboTka HOBBIX
TOBapOB.

4. O0beM y4eOHOI THCUUTITUHBI:

4.1. OuHas popma:



. B 3aueTHEBIX B akanem. B actponom.

Bux yuebHoit paboTsI eIMHUIIAX gacax gacax
O0masi TPya0eMKOCTh JAUCHUIIMHBI 10 2.0 79 54
y4eOHOMY IIAHY
KonTaktHas padora (KP): 1,0 36 27
Jlexmm (Jlek) 0,5 18 13,5
[Tpaktueckue 3arstus (I13) 0,5 18 13,5
CamocrositesibHas padora (CP): 1,0 36 27
CamocTosTeIbHOE H3YUCHHE Pa3/IeIIOB 1,0 36 27
JUACIIUILIHHEI
Buj koHTpoOIs: 3a4eT / IK3aMeH - 3auer -

4.2. 3aounHas ¢opma:
. B 3aueTHBIX B akagem. B actponom.

Buz yueOHo#t paboTh! eIMHUIIAX yacax yacax
O0masi TPyA0eMKOCTh AUCHHUILIMHBI 110 2.0 79 54
Y4eOHOMY IIaHY
KonTaktHas padora (KP): 0,25 9 6
Jlexmu (Jlek) 0,17 6 45
[Tpaktuyeckue 3ansatus (I13) 0,08 3 2,25
CamocrositesbHasi padora (CP): 1,64 59 45
CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 1,64 59 45
JUACITUIIIHHBI
Bujx koHTpoJIsA: 3a4eT / 3K3aMeH 0,11 3auer 3auer

4) 3)

AHHOTanuA padoveil MPOrpaMMbl TUCHHUILIHHBI

«OCHOBBI TEXHHYECKOT0 PeryJJMPOBAHNS U YIIPaBJeHHe KA4eCTBOM B T€XHOJIOTHH
TOHKOTr0 oprannyeckoro cuure3a» (b1.B./1B.01.02)

1. HeJ’Ib AUCHUIIJIMHDBI — HAYYHUTD CTYJACHTOB IIPUMEHATH KOHTPOJIBbHO-U3MEPUTEIBbHYIO U
HCIBITATCIIBHYIO TCXHUKY, MCTOAAM M CPCACTBAM TCXHUYCCKOTO PCTYJIUPOBAHMA,
METOdaM KOHTPOJId KadeCTBa BBIHYCKaeMOﬁ MMpOAYKIMHU, COBPEMCHHBIM CHUCTEMaM

YIIpaBIECHUSA KaYECTBOM.
2. B pe3yabrate u3ydeHus
0akajaBpHUaTa q0JI’KeH:

AUCHHUIIJIMHBI

o0yuaroumuiics

nporpamme

Obnaoams cnenyroummu oouenpogeccuonanvuvimu (OIIK) u npogeccuonanvnvimu

(ITK) xomnereHIusAMU:

— BJIAACHUCM IOHUMAHUA CYHIHOCTU U 3HAUCHUA I/IH(I)OpMaI_[I/II/I B PAa3BUTHUU COBPEMCEHHOI'O
I/IH(bOpMaIII/IOHHOFO 06HICCTBa, OCO3HAaHHA OIMACHOCTHU W YI'pO3bl, BOSHUKAIOIIUX B 3TOM

nporecce,

CIIOCOOHOCTBIO  COOMIOZATh OCHOBHBIE TpeOOBaHUS HMH(POPMALIMOHHON
0€30MacHOCTH, B TOM YHMCIIE 3alIUThI TocynapcTBeHHo Taiubl (OITK-4);

— HCHOJIb30BATb HOPMATHBHBIC JOKYMCHTEI 110 KAY€CTBY, CTaHAAPTHU3AllUN U CCpTI/I(bI/IKaLII/II/I
MNPOAYKTOB HU HUX I/ISIleJ'II/II\/'I, QJICMCHTBI JKOHOMHYCCKOI'O aHallu3da B HpaKTquCKOﬁ

nesrenprocTH (TTK-3);

— AaHaJIM3UpoOBaTh TCXHUUYCCKYIO MOOKYMCHTAIUIO, HOIIGI/IpaTB O60py,Z[OBaHI/Ie, T'OTOBHUTDH

3asBKH Ha mpuoOpereHue u peMoHT ooopynoBanus ([TK-10);
HayYHO-TEXHUYECKYIO
3apyOeKHBIN OMBIT 10 TemaTuke uccienoBanus (ITK-20).

— TOTOBHOCTbH HU3y4daTb

3name:

uH(pOpMaIHIo,

OTE€YECTBEHHBIN

n




- 3aKOHOJATEJIbHbIE M HOPMATHBHO IIPABOBBIC aKThl, METOJUYECKHE MaTEpHAIIbl 10
TEXHUYECKOMY PEryJIUPOBAHUIO;

- TEPCIEeKTUBBI TEXHUYECKOTO PAa3BUTUS U OCOOCHHOCTH JIEATEIBHOCTH OpraHW3alui,
KOMIIETCHTHBIX Ha 3aKOHOJATENbHO-IPABOBOM OCHOBE B OO0JIACTH TEXHHYECKOTO
peryJaupoBaHus;

- OCHOBBI TEXHHYECKOTO PeryJupOBaHUS.

Ymemn:

- NPUMEHSTH METOJIBI ¥ MPUHIIUIIBI CTAaHAAPTHU3AIMH TP Pa3pabOTKe CTAaHIAPTOB U IPYTUX
HOPMATHUBHBIX JJOKYMEHTOB;

- TMpPOBOAUTH TMOJTBEPKIACHUE COOTBETCTBUS  MPOAYKIIUU, MPOLECCOB U  YCIYT
MPEIbABISIEMBIM TPEOOBAHUSM;

- TNPUMEHSTh METOJbl KOHTPOJIS U YIPABIECHUS KaU€CTBOM;

- aHAJIM3UPOBATH JIAHHBIC O KAYECTBE MPOIYKIIUU U ONPEICIATh PUIHHBI OpaKa;

- HCTOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUH ISl IUNIAHUPOBAHUS W TIPOBEACHHS padoOT IO
TEXHHUUYECKOMY PETYIUPOBAHHIO.

Braoems:
- HaBBIKAMU KCIIOJIb30BaHMsI OCHOBHBIX HHCTPYMEHTOB YIIPABJICHUS KAYECTBOM;
- HaBBIKAMU O(OPMIICHHSI PE3YJIbTATOB WCIBITAHUH W TPHHATUS COOTBETCTBYIOIIUX

peueHui;
- HaBBbIKaMHu O(bOpMHeHI/ISI HOpMaTHBHO-TeXHquCKOﬁ JOKYMCHTAIHU.
3. Kpartkoe conep:kanue ITHCHUIIMHbI

Mooyns 1.

1.1 Beenenne. 3akoH P® «O TexHH4YeCKOM peryJupoBaHUN».

Mepbl TEXHMYECKOI'O pEryJupoBaHMs, OCHOBAaHHbIE Ha 3aKOHOAATENbCTBE 00
OTBETCTBEHHOCTH 3a KauyeCTBO M 0OE€30MacCHOCTh MOCTABIIEMOU MPOAYKIHH («3aKOH O 3aIlluTe
1paB MOTpeOUTEICH).

1.2 HeoTBpaTUMOCTh OTBETCTBEHHOCTHM HW3rOTOBHUTEJSI M OPraHU3alUM B LeNH
«M3TOTOBHTE/b- IPOaBel- NOTPeONTEeb.

HenobpokauectBennass mnpoaykuusa. HWckaxkxenHas wuHpopManus o0 (HaKTUYECKUX
XapakTepucThkax npoaykiuu. anscuduumpoBaHHas NpoayKius. OTBETCTBEHHOCTh MPOJIaBIa
Y U3TOTOBUTEIIS.

1.3  Jloka3aTrenbCTBO  [100pPOKA4YeCTBEHHOCTH  peajiMu3yeMoi NPOAYKIHH
n3roroputesieM. CBsi3b MeKIy HaJIU4HeM JedeKTa U BeJIMYUHON ymepoa.

KayecTBeHHast MpOAyKLUA-YCIOBUE BBKUBAHUS (PUPM B KOHKYPEHTHOH O60pboe.

1.4. Texnuyeckoe peryJupoBaHHe, OCYHIeCTBJsieMOe TOCYJIapcTBOM B 00J1acTH
0e30MacHOCTH NPOAYKTOB. TexHHUYecKHe perjiaMeHThl H OLIeHKA COOTBETCTBHS.

Bunpl texanmyeckux perimaMeHTOB. CopepikaHUe TEXHHUYECKHX periiaMeHToB. llpaBumia
HOCTPOCHHUS.

1.5. ®opMBbI TEXHHYECKOTO PeryJIMpoOBaHHUs.

ITonTBepxeHNe COOTBETCTBUSA, TOCYAAPCTBEHHBIH KOHTPOJIb, HA/A30D.

1.6. AkkpeauTanusi Kak popMa rocy1apcTBeHHOr0 TeXHHYECKOr0 peryJinpoBaHusl.

Lenmn W NpUHUMOBL aKKpeIUTalMU. AKKpPEIUTaluss OpPraHoB IO CepTUUKAUHN U
UCTIBITAaTeNbHBIX  Jaboparopuil. CepTH(UKAIMOHHBIE UCTBITAHUS TPH  aKKPEIUTAIUH.
3apyOekHasi aKKpeJUTaLusl.

1.7. Mepbl, npeaycMaTpUBaIOIHe HCNOJIb30BaHHE J00POBOJILHBIX CTAHAAPTOB M
100pOBOJILHOM cepTHHUKALNH.

KauectBo. Baenpenue cucrem kadectBa. OOydeHue u nHGOPMHUPOBAHHUE MTOTPEOUTEIEH.

1.8. IlpuHuMnbI U GopMBbI NOATBEPIKIEHHS COOTBeTCTBUS. CXeMBbl.

MonyJs 2

2.1 MeToan4eckune OCHOBBI YIIPABJICHHS Ka4eCTBOM.



Craguy >KM3HEHHOTO IHKJIA MPOAYKIHMH. MeTonbl OIEHKH Ka4ecTBa MPOAYKIIHH.
CrangapTuzaiuss B YIOpaBICHMM KadyecTBOM - MexayHaponnsie crtaHmaptel cepur  9000.
3apyOeKHBIN 1 OTCUYECTBEHHBIN OTBIT YIIPABICHUS KAa9€CTBOM.

Konnenmus «Bceobiiero ynpaieHHs] Ka4eCTBOM.

MerTponoruueckoe odecrneueHre KauecTBa MpoTyKIUH.

2.2JIuueH3upoBaHue. AKKpeIuTanmsi.

3aKoH 0 JINLEH3UPOBAHUH.

2.3 CepTudukanusi Kak npoueaypa noarBepaeHusi COOTBEeTCTBHSI.

2.4 Tlpunuunsl 4 GopMbI NOATBEPKIEHUS COOTBETCTBHS.

2.5 Cxembl cepTH(UKANNH U IeKJIAPUPOBAHHUS.

Onucanue cxem aeknapupoBanus (14-71) u cepTuduKaium.

2.6 JloOpoBoJibHOE MOATBEP:KI€HHE  COOTBETCTBHUsl. JKcHopTHpyeMasi H
HMIOOPTHPYeMass  NPOAYKIMS,  MOAJexamasi  0083aTeJIbHOMY  TNOATBEP:KIEHHUIO
COOTBETCTBHAI.

VYcnoBus BBO3a Ha TeppUTOpHIO Poccuu MpOMyKIUH, MOJUIekKAIIed 00s3aTeIbHOMY
MOJITBEPXK/ICHUIO COOTBETCTBUSL.

4. O0beM y4eOHOI THCIUIIUHBI:

4.1. Ouynas ¢dopma:

. B 3aueTHBIX B akanem. B actpoHomMm.

Bt yuebHoii pabotsr eIMHUIIAX yacax yacax
O0mas TPyA0eMKOCTh AUCHUIJIMHBI 10 2.0 79 54
y4eOHOMY ILIAHY
KonTaktHas padora (KP): 1,0 36 27
Jlexmu (Jlek) 0,5 18 13,5
[Tpaktueckue 3anstus (I113) 0,5 18 13,5
CamocrositesbHas padora (CP): 1,0 36 27
CaMoCTOsITeIbHOE U3YUYCHUE Pa3JIeNIOB 1,0 36 27
JUACIIUILIAHBI
Buja koHTpoJIsi: 3a4eT / IK3aMeH - 3auer -

4.2. 3aouHas popma:
. B 3aueTHBIX B akagem. B actponom.

Bujt yueOnoit paboTer eIMHUIIAX qacax qacax
O60masi TPyA0eMKOCTh JUCHHUIJIHHBI IO 2.0 79 54
y4eOHOMY IVIAHY
KonTaktHas padora (KP): 0,25 9 6
Jlexmm (JIek) 0,17 6 45
[Tpaktnyeckue 3ansatus (I13) 0,08 3 2,25
CamocrositesabHas padora (CP): 1,64 59 45
CaMocCTOATEIbHOE U3YUYEHUE PA3/IEIIOB 1,64 59 45
JACITUILIHHBI
Bua koHTpos: 3aueT / IK3aMeH 0,11 3ader 3ader

4) 3)

AHHOTanuA padoyeil MPOrpaMMbl IMCHUIITHHBI
«BpIYHCINTEIBbHAS MATEMATHKA B TEXHOJIOTHM TOHKOI0 OPraHM4YecKOro CHHTe3a)
(b1.B./1B.02.01)



1. Heap aMCHMNJMHBI — HAy4yuTh OOYYAIOMIUXCS TEOPSTHUUECKUM 3HAHUAM, U
MPAKTUYECKUM YMEHMSIM U HaBBIKaAM HCIIOJIb30BAHUS COBPEMEHHBIX MaTeMaTHYECKUX
METOJIOB C IPUMEHEHUEM MakeTa MaTemMaThuueckux nporpamm MATLAB nis pemenust
HIMPOKOTO KPyTa 3a/1a4 BHIYUCIUTEIBHON MAaTEMaTHUKH.

2. B pesyabraTre u3yYeHHs [UCHUIUIMHBI O00y4YaloIIMiicsi 1O Mporpamme
0akaJjiaBpuaTa J10JIKeH

Obaaoams cnenyromumu npogeccuonarvuvimu (I1K) kommereHIUsIMU:

— CHOCOOHOCTBIO MPOBOAMUTH aHAIM3 ChIPbs, MaTEpPHaJOB M TOTOBOM MPOAYKLHH,
OCYIIECTBIIATH OLIEHKY pe3ynbraToB aHanu3a ([1K-10);

— CHOCOOHOCTBIO IJIAHUPOBATh U MPOBOAUTH (U3UYECKUE U XUMHUUECKHE DKCIEPHUMEHTHI,
MIPOBOAMTH 00PabOTKY UX PE3y/IbTaTOB U OICHUBATH MOTPEITHOCTH, BBIIBUTATH THIIOTE3bI
U YCTaHaBIMBATh TIPAHULBI UX MPUMEHEHUS, NMPUMEHSATh METOAbl MATEeMAaTUYECKOTO
aHaJIn3a U MOJICITMPOBAHMS, TEOPETUUECKOTO U KCIIEpUMEHTaIbHOTO HccienoBanus (I1K-
16);
3namo:

— (U3BUKO-XMMHYECKHE M XHMHKO-TEXHOJIOTHMYECKHE 3aKOHOMEPHOCTH IPOTEKAHUS
MPOILIECCOB M3MEHEHHSI arperaTHOTO COCTOSIHUSI Mapo(Ta30)-KUAKOCTHBIX CHCTEM,
PEaKTOPHBIX MPOIIECCOB U OCHOBHBIX MPOIIECCOB Pa3Ae/ieHUs] XUMUYECKON TEXHOJIOTUH;

— METOAbl U ANTOPUTMBI KOMIIBIOTEPHOTO MOJICIMPOBAHMS OCHOBHBIX ITPOILIECCOB
XUMHUYECKON TEXHOJIOTUU U TEXHOJIIOTUYECKUX CXEM XUMUYECKUX MTPOU3BO/ICTB;

— TPHUHIHWIBI TPUMEHEHUS METOJOJIOTHH KOMIIBIOTEPHOTO MOJICITUPOBAHUS XUMHUKO-
TEXHOJIOTUYECKUX  MPOILECCOB TMPU  aBTOMATH3UPOBAHHOM  TMPOCKTUPOBAHUU U
KOMITHIOTEPHOM YIIPAaBICHUU XUMHUYECKUMHU TTPOU3BOACTBAMHU.

Ymems:

— pemiath 3aJa4d KOMITBIOTEPHOTO MOJCIHMPOBAHUS MPOLIECCOB Mapo(ra30)->KUIKOCTHBIX
paBHOBecHiA, aOCOpPOLIMH, TUCTUIUISALNY, PEKTU(DUKAIINY U KUIKOCTHONU IKCTPAKIUY;

— TPHUMEHATH IMOJYYCHHBIC 3HAHUS MPH PEHICHUH MPAKTUYECKUX 3a7ad KOMITBIOTEPHOTO
MOJICTTUPOBAHUSI OCHOBHBIX IMPOILIECCOB XUMUYECKOM TEXHOJOTMH U TEXHOJIOTMUYECKUX
CXEM XMMHYECKUX MPOU3BOJICTB.

Braoemy:

- MeTOJIaMH TIPUMEHEHUS CTaHJAPTHBIX MaKeTOB MPHUKIaAHbIX porpamm (I1I1I1) u makeroB
monenupyrommx mnporpamMm (IIMIT) s MomenupoBaHUsST OCHOBHBIX —IPOLIECCOB
XUMUYECKON TEXHOJIOTUH U TEXHOJIOTHYECKUX CXEM XUMUYECKUX MTPOU3BOJICTB.

3. Kparkoe coaep:kanue 1MCUHNIHHBI

Beenenue. Llenu u 3amaun kypca. Kpatkuit uctopuyeckuii O4epk pa3BUTHS
OTEUECTBEHHOM U 3apyOEKHOMN BBIUMCIUTEIbHONU MaTeMaTUKu. OCHOBHBIE Talbl Pa3pabOTKU U
peanu3anuy alropuTMOB Ha KOMITBIOTEPAX.

Mopyas 1. BerumciaurenbHas marematrnka. OCHOBHBbIE 3Tanbl: pa3padoTka u
peajiu3anusi aJropuTMoB Ha KoMnbOTepax. Cucrema komnboTepHoil MaTemaTuku (CKM)
MATLAB nuis1 penieHusi 3a1a4 BbIYMCIUTEIbHOH MATEeMATHKH.

Tema 1.1. Co3nanue M-nporpaMm U 0CHOBHbIE 0nepaTopbl M-si3bIKa IPOrPAMMHUPOBAHNS
MATLAB. Bapuantsl cTpyKTYpbI nporpamm Ha MATLAB.

Opranuzanus paboyero crosa Desktop Layout;

Ocuosubie oneparuu 8 Command Window;

Ocuosuble onepanuu B Editor;

JIuHeiHO opraHU30BaHHAs IPOrpaMMa (aJTOPUTM);

BeTBiieHUs ¢ OTHUM YCIIOBHEM, HECKOJIBKUMH YCIIOBHSIMH, BIIOKEHHBIE, CO CITUCKOM yCIOBHH. If,
switch; noruueckue oneparuu and, or, not;

[{ukapl CO CUETYMKOM, C TPEAYCIOBHEM, C TOCTYCJIOBHEM, C TMpEpPhIBAHUEM IIOJHBIM U
npepbIBaHHEM YaCTHYHBIM, C 3aJaHHBIM IIIArOM CUETYHKA, C OT/AEIBHBIM OTCYETOM UTeparwii; for,
while, break, continue; ¢ Be3oBom yHKIHit; ¢ Auanorom ¢ nosib3osarenem B Command Window
U B CIICIIHATBHBIX JIUAJIOTOBBIX OKHAX;




Tema 1.2 CTraHjapTHble M HeCTaHAApPTHble (QyHknuu M-i3pika NPOrpaMMHPOBAHHUSA U
ocHoBHbIe pemaTesu (solvers) MATLAB.
Oynkimu ¢ rpaguyeckuM BBIBOAOM pe3ynbratoB; plot, subplot, surf, mesh, polar;
OYHKIMHU ¢ YHCIOBBIM BBIBOJOM pe3ynbraTtoB B Command Window;
OYHKIINH C 3alUChI0 PE3YJIbTAaTOB B (aili;
OYHKIINH, BIOKEHHBIE B TNIABHYIO () YHKITUIO;
OYHKIHMH C IEPEMEHHBIM YUCIIOM apr'yMEHTOB;
OYHKIINH, BBI3bIBAIOIINE IPYTYIO (QYHKIMIO, UMSI KOTOPOU NEpeaHO KaK apryMeHT;
Monayasb 2. Bektopbl 1 MmaTpuubl. CHcTeMA JIUHEHHBIX aJire0panyecKuX ypaBHeHH
(CJIAY).
Tema 2.1. OOpaTHasi MATPUIIA. Y MHOKEHUE MATPHIL
Omneparop inv;
Omneparopsr Strcat, int2str, numa2str;
Omnepatopsl length, min, max, mean, sort;
Omnepatops! dot, tril, triu, eye, zeros, ones, diag;
Omneparopsi rand, linspace, logspace, repmat;
Omneparopsl Size, det, trace, norm;
Tema 2.2. Metoa I'aycca. MeTo1 IPOCThIX UTEPAIMIA.
Omnepatopsi linsolve, rank, eig;
Tema 2.3. O0yCJIOBIEHHOCTH cHcTeMbl. Yncj10 00YCI0BJIEHHOCTH.
Omnepatopsl cond, rcond;
Moayas 3. O6paGoTka pe3yabTaTOB M3MepeHusi 0AHOH BeJu4nHbl. [Ipudamxenune
pyHkumMu
Tema 3.1. Kputepuii CTbl01€eHTA.
Omneparopsi polyfit, polyval,
Tema 3.2. AnnpokcuManus.
Onepatop Isqcurvefit;
Tema 3.3. UnTepnosinus.
Omeparopsi interpl, linear, spline, nearest;
MopnyJsb 4. UncneHHOe HHTETPHPOBaHHUE
Tema 4.1. MeToabl IPSIMOYT0JIbHUKOB
OmnepaTopsl SUM, mean;
Tema 4.2. MeToabl TPaneuni
Omnepatop trapz;
Tema 4.3. Metoa Cumincona
Omnepatop quad, int;
Tema 4.4. Meton HoloTona-Koteca 8 mopsiika
Omeparop quads;
Monayas S. YpaBHeHHe ¢ OAHUM HEU3BECTHBIM
Tema 5.1. Meroa 1e1eHUS NI0I10JIaM
Omneparopsl conv, deconv, polyval, polyder;
Tema 5.2. MeToa KacaTeJbHbIX
Omnepatops! roots, poly, fzero;
Moayab 6. Cucrema HeJIMHEHHBIX YPABHEHUM
Tema 6.1. Metoa HeoTona-Padcona
Omnepatopsr solve, diff, subs;
Tema 6.2. MeTo IPOCTBIX UTEPALIMIA.
Omnepatopsr sSimplify, collect, pretty;
Moayasb 7. OnHOMepHasi ONTUMM3ALMS
Tema 7.1 MeTobl 0IHOMEPHO ONTUMHU3AIUU
Omneparops! fminbnd,;




Mopnyasb 8. MHOroMepHasi ONTHMH3ALHSA
Tema 8.1 MeTobl MHOrOMEPHOH ONITHMHM3ALNH
Omneparopsl fminsearch, linprog, fmincon;
Monayasb 9. Inddepennuaibubie ypaBHEeHUS
Tema 9.1 Metoanl pemienusi AuddepeHnnanbHbIX YPaBHEHHUIA.
Omnepatops! dsolve, diff;
3akiroyeHue. 3aKII0UYUTEIbHAS JIEKIHS 110 MIOJBEICHUIO HTOTOB Kypca.
4. O0beM y4eOHOI TMCUUIIUHBI:
4.1. Oynas dopma:

B 3au. B akanem. | B actpoHOM.

Bujel yaeOHOM paboThI CIIMHULIAX qacax qacax
OO0wmast TpyA0eMKOCTh M CUUILIHHbBI 3 108 81
10 y4eOHOMY ILIAHY
Konrakrnas pa6ora (KP): 0,9 32 24
Jlaboparopusie 3ansaTus (J1ad) 0,9 32 24
CamocrositesbHas padora (CP): 2,1 76 57
IToaroroBka K J1abOpaTOPHBIM 3aHATHSIM 1,05 38 28,5
CaMocTosTeIbHOE U3YUCHUE Pa3/IeiIoB 1,05 38 28,5
Kypca
Bua urtoroBoro koutpoJsi: 3auver / _ 3auer _
IK3aMeH

4.2. 3aounas dopma:
B 3au. B akanem. | B actpoHOM.

Bupl yaeOHOM paboThI CIMHHIIAX gacax Jacax
OO0mast TpyA0eMKOCTb M CHUILIHHbBI 3 108 81
10 y4eO0HOMY ILIAHY
Konrakrnas padora (KP): 0,22 8 6
JIaGopartophsie 3ansaTHs (JIab) 0,22 8 6
CamocrositesbHas padora (CP): 2,67 96 72
IToaroroBka k 1a6OPATOPHBIM 3aHATUSIM 1,06 38 28,5
CaMocTosTeIbHOE N3YUCHUE Pa3/IeioB 161 58 435
Kypca
Bua xoutpoJsi: 3a4er / 3k3amMeH 0,11 3auer 3auer

(4) (©)

AHHOTaIUA padoyeii MporpaMMbl U CHUTITHHBI
«/InckpeTHast MaTeMaTHKA B TEXHOJOTHU TOHKOTO OPraHUYeCKOro CHHTE3a»
(b1.B./1B.02.02)

1. Heab aucHMIUIMHBI — GOPMUPOBAHKE Yy CTYAEHTOB CHCTEMBI OCHOBHBIX IMOHSTHH,
UCTIONIB3YEMBIX  JIJII TIOCTPOCHHS BAKHEHIIUX MAaTEMAaTHYECKUX MOJENeH, W
MaTeMaTHYECKUX METOIOB JIUIS OMTUCAHUS PA3IUYHBIX IPOIIECCOB.

2. B pesyabrare mu3ydyeHWs JUCHUILUIMHBI OOy4YaWIIMiicd 1O TporpamMme
0akaJjiaBpuaTa J10JIKeH

Obaaoams cnenyromumu npogeccuonanvuvimu (I1K) kommereHIusIMU:

— CIOCOOHOCTBIO TMPOBOJWTH aHAINW3 CHIPbS, MaTePHAIOB W TOTOBOW MPOAYKIIUH,

OCYILIECTBIIATH OIIEHKY pe3ynbraToB aHanu3a ([1K-10);

—  CIOCOOHOCTHIO TUIAHHPOBATH U MPOBOAUTH (DU3NUECKHE U XUMHUYCCKHE IKCIIEPHUMEHTHI,

POBOIUTH 00PabOTKY UX PE3yJIbTaTOB M OLICHUBATH MOTPEUTHOCTH, BBIIBUTATh TUIIOTE3bI

W yCTaHABJIMBATh TPAHHUIBI MX MPUMCHEHHUS, MPUMEHATh METOJBl MaTEMaTHYECKOTO



aHaJIM3a U MOJCIIMPOBAHUS, TEOPETHUECKOTO U IKCIIEpUMEHTaIbHOTO uccneaoBanus (ITK-
16).
3name:
— OCHOBHBIC TOHSATHS W METOJbl JUCKPETHOH MaTeMaTHKH, MaTEMaTHYECKUX METOJIOB
perieHus mpodecCHOHANBHBIX 3a7ad.
Ymemn:
— TPHUMEHATH MATEMATHYECKUE METOIbI IIPH PEIICHUH TUITOBBIX MPOPECCHOHAIBHBIX 3a/1a4.
Brnaoemw:
— METOJaMH MOCTPOCHHS MaTeMaTHYEeCKOW MOJIEIH THUIOBBIX MPO(ECCHOHATBHBIX 33134 U
COJIEpXKATEIIbHOM MHTEPITPETAIIMHU TTOJYICHHBIX PE3yJIbTaTOB.
3. Kparkoe coaep:kanue TUCHUINIHHDI
BBenenue.
Pone  nuMckpeTHOM MareMaTWKH TpH  pa3padOTKe ¢ IKCIUTyaTallud XUMHKO-
TEXHOJIOTHYECKUX CUCTEM.

1. JJieMeHTHhI TEOPHMH MHOKECTB H ajiredpanyecKkue CTPYKTYpbl.

BBenenre B IUCKpETHYIO MaTeMaTHKYy. POk IUCKpETHOM MaTeMaTHKU MIpU pa3paboTKe U
9KCIUTyaTallui XUMUKO-TEXHOJIOTHYECKUX CUCTeM. MHOXKeCTBa, OTHOLIEHUS U QyHKIMH. 3aiaHue
MHOECTB U OCYIIIECTBIIEHHUE orepaiuii Hajg HuMu. CriocoOsl 3aanust. Onepanuu 00beIMHEeHUS,
IIEPECEUCHMs], PA3HOCTH, JOIOJHEHUS M JEKapTOBa NPOU3BEIEHUSA. AKCHOMAaTHKAa TEOpPUU
MHOecTB. Anredpa Kantopa. MunuMuzanus npeacraBieHuil MHOXKeCTB. Jluarpammel Diinepa-
Benna. bunapusie otHomenus. CriocoObl 3aanus OMHapHbIX OoTHOLIeHnH. CBoicTBa GMHAPHBIX
oTHolIeHUN. PazOuenus. OTHOIIEHUSI SKBUBAJIEHTHOCTH M mnopsaka. [IpencraBienune N-apHbIX
OTHOILIEHUH OMHapHBIMH. Anredpa oTHoueHud. OyHkuuu. MHbeKus, CIOpbeKIM U OMEKLHUS.
Anrebpanueckue CTpykTypbl. Ilomyrpymmel. Monouast. ['pynmer. [loarpynmer. [uknmueckue
rpynnel. I'pynnsl mogctaHoBok. M3omopdusm rpynn. CMexHble KJIAacChl MO MOATPYIIIIE.
Hopmansnsie nenurenn. @akrop-rpynmnsl. Koapla: onpeneneHus, CBOMCTBA, npumepsl. I1ois.

2. DJieMeHThI TeopuM rpagos.

I'padrl. 3amanme u xapaktepuctuku TpadoB. Bumsr rpados. [loarpader. Marpuisn
CMEKHOCTH 1 MHIMIeHTHOCTU. Crenenn BepmnH. Mapupyts! Llenu. Luknsl. Paccrosiaue mexny
BepiinHaMu. Jluamerp u pamuyc rpada. YHapHble U OMHapHbIE omepanuu Haja Tpadamu.
HononHenue rpada. YnaneHue M JoOaBleHUE BEpUIMH. YjaajdeHHe U jaobaBieHue pedep.
OroxnectBienue BepuinH. Pacmennenue sepmmH. O0veaunenue rpagos. [lepeceuenue rpagdos.
Komnonentsl cBsizHOCTH. MocTbl. BepmmnHas u  peOepHas  CBA3HOCTb. CBSI3HOCTh
OpUEHTUPOBAaHHBIX TpadoB. AJIFOPUTM BBIUUCIECHUS CBSI3HOCTU. BHYTpeHHsS yCTONYMBOCTB.
Bepumnnaoe yncno HezaBucUMOCTU. PeOepHoe uncino He3aBucuMocTH. BepimmHHoe u pebepHoe
nokpbiTue rpada. BuemHss ycToluuBocTh. BepummHHOe M peOepHOE 4YHCIO BHEUIHEH
ycronunBocTu. [{ukiel u paszpesbl. DiniepoBsl HUKIBL. ['aMMIbTOHOBBI IUKIBL. [[nanapHOCTE 1
yknazka rpagos. I'panu miiockoro rpaga. Packpacka rpados. Xpomaruueckoe uncio. ['unoresa
yeTbIpex kpacok. Jlepesbs. Onpenenenus. CpoiictBa. Teopema Kann. @yHnamenTanbHas cucrema
ukioB. OCTOB HaMMEHBLIETO Beca. YTOpsAAOUYEHHbIE JepeBbs. buHapHbie aepeBbs. [lepeBbs
COPTUPOBKH. AJITOPUTM IIOMCKA B IEPEBE COPTUPOBKH.

3. ByJaeBsl pyHkumuu.

Anrebpa noruku. byness! pynkunu. CriocoOsl 3ajanus. byneBsl GyHKIMM OTHON U ABYX
NEePEMEHHBIX U UX cBoicTBa. @opmMybl OyneBoit anreOpsl. OCHOBHBIE 3aKOHBI OyJIeBOM anreOphl.
OkBuBaNIeHTHOCTh (opmyn. [lpuHumn asoiictBeHHOCTH. CoOBEpIIEHHBIE IU3BIOHKTUBHBIE U
COBEpUICHHbIE KOHBIOHKTHUBHBIE HOpMasbHble (GOpMbl. CHUCTEMBI AJIEMEHTAapHBIX OYJIEBBIX
¢ynkuuii. OyHKIMOHATIBHO IOJHBIE CHCTEMBI 3JIEMEHTapHbIX OyneBbIx (yHKImi. [Tpumeps
(GyHKIIMOHAIBHO TONHBIX Oa3zucoB. BaxHelmme 3amMKHyTble Kiaccel. Teopema o
(byHKIMOHATBHON MoNHOTE. MuHMMU3anus OyneBbiX ¢GyHKuui. CokpalleHHas, Ty[UKOBas U
muHuMmanbHass (opmbl. Kapter Kapno. Meton coueranuss unzaekcoB u wmeron KyaiiHa.
MuHMMH3aLusl KOHBIOHKTUBHBIX HOPMaIbHBIX (GopMm. OO030p NpPUIOKEHUH JTUCKPETHOU



mateMaTHku. Pa3paboTka 3¢(peKTHBHOIO MaTeMaTHYECKOTO, IIPOTPAMMHOT0, HH(OPMALTMOHHOTO
U TEXHUYECKOT0 00ecreyeH sI HA OCHOBE METOJIOB IUCKPETHOW MaTEMAaTHKH.

5. UcuuciieHue BbICKAa3bIBAaHUI.

BBenenue B MareMaTuuecKyro JOruky. Kpatkue cBeieHus: U3 UCTOPUH MaTEMaTUYECKON
Jorukud. Ponp MaTemaTuueckoil JIOTMKM Ipu  pa3paboTKe M 3KCIUIyaTallud XHMHKO-
TeXHoJIorn4eckux cucreM. dopmanbHbele akCMOMaTUYeCKHE cucTeMbl. CHUMBOJIBI, BBIPAKEHUS,
dopmybl, akcnombl. [IpaBuiio BEIBOa, HEMOCPEICTBEHHOE CIIECTBHE, BBIBO, TeopeMa. Jloruka
BbICKa3bIBaHMii. Jlornyeckuii BeIBOA. AkcroMbl. [IpaBuiio modus ponens. Teopema aeAyKIuu u
npaBwio  cuwuiorusma. [lomHota M HempoTuBOpeuMBOCTh. He3aBUCHMOCTH — aKCHOM.
Pazpemnmocts Teopuu. Jlpyrue akcuomarmszanuu. I[IpoBepka BBIBOOMMOCTH € IOMOIIBIO
UCTUHHOCTHBIX Tabmun. CexBeHnuu ['enunena. Monens mupoB Kpunke. Meton pesosntonuit
Po6uncona. Merox knay3 Bonra. O6paTHsiii MeTo MacioBa (61aronpusTHeIX HAOOpOB).

6. UcunciieHne npeguKaToB U HeYeTKasi JIOTHKA.

Jloruka mpenukaToB. ABTOMAaTH3alUsl JIOTUYECKOro BbIBOAA. IlepemenHble, (yHKIUH,
TEPMBbI, TpEeIUKaThl, KBAHTOPHI, (opmynsl. O6macte neiictBus kBaHTOpa. CBOOOAHBIE H
CBsI3aHHbIE NepeMeHHble. IHTepnpeTanuy, paBHOCHIBHOCT. Pacro3naBanue 0011e3HAYUMOCTH.
[TpoGiema pazpeminMocTi. AKCHOMBI M IIpaBWJIa BBIBOJIA MCUMUCIIEHUS INpeAUKaToB. Teopema
Jenykuuu. HenpoTuBopeduMBOCTH M MOJHOTA. BblHeceHME KBaHTOPOB U IpeBapeHHas
HOpManbHast (hopma. CKyJIEMOBCKHE CTaHAAPTHBIC (OPMBI. IpOPaHOBCKUI YHUBEPCYM U TEOpeMa
Opbpana. [loacranoBka u yHudukanus. Meroa pesontouuid u ero noiaHora. CTpareruu MeToaa
pesomonmii. J{u3proHkTel XopHa. [IpuHnumm normdeckoro nporpammupoBanus. Heuerkue
MHOkecTBa. Heuerkass noruka. IlosiBneHue u cytb HedeTkocTH. Popmaiiv3anusi HEUETKOCTH.
OyHKIMS NpUHALIEKHOCTU. JIMHrBUCTHYecKas mnepemeHHas. Omnepanuu Haja HEYETKUMU
MHOkecTBaMu. Heuerkas apudmeruxa. Metoasl nedazsubukanmu. Hederkne OTHOIIEHUS.
CranpaptHble HeueTKue jorumdeckue omnepauuu. Hederkuil BbiBoA. CTeneHM UCTUHHOCTH U
CTENEHU yBepeHHOCTU. HeueTkuil anamor Metoaa pe3oJIroLuii.

7. Koneunbie aBToMaThl, MalMHbI Thropunra-Ilocra, cJio:KHOCTH BHIYUCICHUI.

DOnemMeHThl TeopuH aBToMaToB. [loHsATHE aBTOMaTHOTO MpeodpazoBaHusi HHGOPMAIUU U
KoHeuHOTo aBToMata. CriocoObl 3a/1anust aBToMatoB. ABToMarsl Munu u Mypa. [Iporpammuas u
anmnaparHas peaJn3anys aBTOMATOB. DKBUBAJEHTHOCTh U MMHHMH3ALMs aBTOMATOB. MallnHbI
Trropunra-Ilocra. @opmanuszanus MOHIATHUS aJIropuTMa U (HopMajabHbIE MOJEIU aJrOpPUTMOB.
Mamna TeropuHra: onpezesneHus, cBoicTBa, rpadsl nepexonos. Mammna [locra. I[Iporpammsl
st mammH.  [Ipobnmema  pacmosznaBanus.  IIpoGnemMa  OCTaHOBKHM.  ANTOPUTMHYECKU
Hepaspemumble MpoOneMbl. CIO0XHOCTh aJIrOpUTMOB. Mepbl ClOKHOCTH. BpemenHas u
€MKOCTHasl CJIOXKHOCTb. ACHUMITOTHYECKasl CJIOKHOCTb, MOPSAJOK CIOKHOCTH, CJIOKHOCTh B
CpeIHEM M B Xyaulem ciydae. TpynHopaspemmmble 3agaud. HenerepmMuHUpoOBaHHas MallllHA
Trropunra. Knaccer P u NP. NP-nionabie 3anaun. NP-niostHOTa Tpo0s1eMbl BEITOTHUMOCTH (hOpMYIT
JOTMKH BbICKa3biBaHMH. OO030p MNpUIOXKEHMH MaTeMaTHueckoil Joruku. Hampasnenus
MCIIOJIb30BaHUs almapara MaTeMaTU4YecKOM JIOTMKM B 3ajadaxX MpPaKTUYECKOW HMH(POPMAaTHKU.
Crnemudukanus u  BepupuUKaUs  OPOrpaMMHO-ANIAPATHBIX  MPOEKTOB,  JIOTMUYECKOE
IPOrpaMMHUPOBAHKE, TOCTPOEHUE OHTOJIOTUH, SI3bIKU OOIIEHNS HHTEIJIEKTYaJIbHbIX areHTOB.

4. O0beM y4eOHOM TUCHUIIUHBI:
4.1. Oynas dopma:

B 3au. B akanem. | B actpoHOM.

Buner yue6HOM paboThI eAMHULAX yacax yacax
OO0mas Tpy10eMKOCTb JMCIUIITHHBI 3 108 81
1o y4e0HOMY ILIAHY
Konrakrnas pa6ora (KP): 0,9 32 24
JlabopaTopnsbie 3ansatust (J1ab) 0,9 32 24
CamocrositesbHas padora (CP): 2,1 76 57
[ToxroTroBka K 1a00PATOPHBIM 3aHATHIM 1,05 38 28,5




CamocrosTenbHOE H3yUYCHHE Pa3/IeTIOB 1,05 38 28,5
Kypca
Bua koHTpOJIA: 3a4ueT / IK3aMeH _ 3auer _
4.2. 3aounas opma:
B 3au. B akanem. | B actpoHOM.

Bunbl yueOHOM paboThI eIMHULIaX yacax yacax
OO0wmast TpyA0eMKOCTh M CHUILIHHBI 3 108 81
10 y4eOHOMY ILIAHY
Konrakrnas pa6ora (KP): 0,22 8 6
Jlaboparopusie 3ansaTus (J1ad) 0,22 8 6
CamocrositesbHas padora (CP): 2,67 96 72
IToaroroBka K J1abOpaTOPHBIM 3aHATHUSIM 1,06 38 28,5
CaMocTosTenbHOE N3YUeHUE Pa3/IeioB 1,61 58 435
Kypca
Bupa xouTpoJsi: 3a4er / 3k3amMeH 0,11 3auer 3auer

4) 3)

AHHOTaNUA padoyell MPOrpaMMbl TUCHHUILIHHBI

«I[OHO.TIHI/ITCJII)H])IQ IJ1aBbI (l)I/I3I/IKI/I B TCXHOJIOI'HH TOHKOI'O OPraHu4e€CKoro CHHTE3a»

(B1.B.J1B.03.01)

1. Heab AuCUMIIMHBI — IPUOOPETEHHE 00YYAIOLIMMHUCS 3HAHUI IO OCHOBHBIM pa3zesam
(U3KMKY U YMEHUIO IPUMEHSATH UX B JPYTUX €CTECTBEHHOHAYYHbIX TUCIUIUINHAX.

2. B pe3yabrare M3y4YeHHs [JUCUMIUIMHBI oOy4yalolMiicd 10 mporpaMmme
0akajaBpHUaTa q0JI’KeH:

Obnaoams cnenyromumu npogeccuonanvuvimu (I1K) kommnereHuusaMu:

CIIOCOOHOCTBIO IIJIAHUPOBaTh M MPOBOAMTH (PU3NYECKHE DKCIEPUMEHTHI, IMPOBOIUTH

00paboTKy HMX pE3y/lbTaTOB M OLIEHWBATh IMOIPEIIHOCTH, BBIABUIaTb THUIOTE3bl U

yCTaHaBJIMBATh rpaHuilbl ux npumenenus (I1K-16);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMS OCHOBHBIX (DM3WYECKUX TEOpPUH Ui pelieHHi

BO3HUKAIOIIMUX (PU3NYECKUX 3aJa4, CaMOCTOSITEILHOTO TpPHOOpEeTeHUs (U3NUECKUX

3HaHUH, /Ui TOHUMaHMUSA HPUHIUIIOB pabOThl MPUOOPOB M YCTPOHCTB, B TOM YHCIE

BBIXOJISIINX 32 MPEJIeNbl KOMIIETCHTHOCTH KOHKpeTHOoro HanpasieHus (ITK-19).

3namu:

¢usznyeckue OCHOBbI KBAHTOBOM CTAaTUCTUKU (UCXOAHBIE «0a30BbIE» IOJIOKEHMUS,

OCHOBHBIE KBaHTOBBIE CTATUCTUYECKUE PACIIPEIEIICHNUSA);

3JIEMEHTHI 30HHOM TEOPUU MPU TPAKTOBKE PA3IMYHBIX CBOWCTB METAJIOB, AUAJIEKTPUKOB

Y TIOJTyITIPOBOJHUKOB;

0a3oBble (PU3MUECKHE MOHSTHUS O KBAHTOBBIX TEOPHUSIX TEIUIOEMKOCTH (Ha NpUMeEpe

KPUCTAJNTNYECKUX TeN);

37eMeHThl (U3UKU TBEPAOro Tena (MCXOIHBbIE MOHATHS O KpUCTaIorpaduu, THUIax

KPUCTAIZIMYECKUX CTPYKTYp; CBEIEHHUS O SBICHUM W KBAHTOBOM TpPaKTOBKE
CBEPXIIPOBOJUMOCTH ).

Ymemu:

OPUMEHSTh HUCXOAHbIE (u3mueckue (TEOpeTUYECKHE) 3HAHHUA TPU  PEUICHUH

npo(hecCHOHANBHBIX 3a]1a4;
MIPOBOJIUTH OIEHOYHBIE PACUETHI M OCYIICCTBIIATH (HA KaYECTBEHHOM YpPOBHE) aHAJM3,
HAOII0TaEMBIX SBJICHHM.



Braoemy:

— HaBbIKaMH OOOCHOBAaHHS CBOUX CYKIEHHIl, YTO CIOCOOCTBYET MpPaBMUJIBHOMY BHIOODY
METOJMKH ITPOBOAMMOIO CTYJEHTOM HCCIIEOBAHMUS.
3. Kparkoe coaep:kanue 1MCUHNIMHBI
1. DileMeHTBHI KBAHTOBOM CTATHCTHKH
OJIEMEHTBl KBAaHTOBOM CTaTUCTUKU. KBaHTOBas cuctema M3 OJMHAKOBBIX yacTul. [IpuHuumn
TOKJIECTBEHHOCTU OJIMHAKOBBIX YacThll. CHUMMETpUYHbIE M HECUMMETPUYHBIE BOJIHOBBIE
(GyHKIIMHM, ONMUCHIBAIOIINE COCTOSHUS TOXJAECTBEHHBIX MHKPOYACTUIl. BO30HBI M (EepMUOHBI.
[Mpunuun I[laymu. KBantoBble cTaTucTHyeckue pacmpeaeneHus boze-Ditnmreitna u depmu-
Hupaka. BeIpOXKIECHHBIN 3JIEKTPOHHBIN ra3 B KpUCTAIIAX (METaJIIbI).
2. Meranibl, AM3JIEKTPUKH M MOJYNIPOBOAHUKH € TOYKH 3pPeHHs 30HHOH Teopuu
OHepreTudyeckre 30HBI: cratucTuka Depmu-/upaka, osHeprus Depmu. DIEKTPOH B
MEPUOANYECKOM ToJie KpucTamia: 3¢pGeKTUBHAS Macca dJIEKTPOHA.
3. DyiieMeHTHI (PU3NUKHU TBEPAOTO TeJia.
Ousuka TBEpHoro tena (PTT): ompenenenue, CBA3b C APYrUMH JUCHHUILUIMHAMHU, OOBEKTHI
U3YYEHHUs, Kpyr pemaeMbix 3anad. CBsa3b c Kpucramiorpaduei, KpucTauiohu3uKod u
kpucrauioxumuend. KonaencupoBanHoe cocrtosHue. I[logxon K ONMCaHWIO TBEPABIX TEIL
Crpykrypa kpuctaioB. Cummerpuss u  (uU3HUECKHE CBOMCTBA KPUCTAIOB. THIbI
KPUCTAIJIMYECKUX CTPYKTyp (oOmias xapakrepuctuka). [InoTHple ymakoBku: KyOuueckas u
reKcaroHajibHas (Ha KayecTBEHHOM ypoBHeE). [loHSTHE O CBEpXIpPOBOAMMOCTH (KBAaHTOBBIC
IPEJICTaBICHNs Ha KAYECTBEHHOM YpPOBHE).

4. O0beM yueOHOH AN CUMIIIMHBI:

4.1. Ouynas dopma:

B 3au. B akanmem. B acrponom.

Bunpl yueOHOM paboThI CIMHUTIAX yacax Jacax
O01as TPy10eMKOCTh TUCIUIJIMHBI 110 30 108 81
y4e0HOMY IJIAHY ’
KonrakTHas padora (KP): 0,8 32 24
Jlexmmm (Jlek) 0,4 16 12
[paxTryeckue 3ansatus (I113) 0,4 16 12
CamocrositenbHas padora (CP): 1,2 40 30
Bun xoHTpoOJs: 3a4eT / 3K3aMeH 10 JK3aMeH JK3aMeH

' (36) (27)
4.2. 3aounas dopma:
B 3aueTHBIX B akanem. B acrponom.

Bunpsl yueOHOM paboThI eIMHUTIAX yacax Jacax
O01as TPy10eMKOCTh TUCIUIJIMHBI 10 3.0 108 81
y4eOHOMY INIAHY
KonTaktHas padora (KP): 0,22
Jlexmmm (Jlek) 0,11
[Ipaktuaeckue 3ansatus (113) 0,11
Camocrosite1bHas padora (CP): 2,53 91 68,25
Bun xoHTpoOJISI: 3a4eT / 3K3aMeH 025 JK3aMeH JK3aMeH

’ 9) (6,75)




AHHOTaNUA padoyeil MpPOorpaMMbl M CHUIITTHHBI
«SInepHasi pu3NKa B TEXHOJIOIHH TOHKOTO opranuveckoro cuare3a» (61.B.J1B.03.02)

1. Heap AUCHUNIMHBI — MPUOOpPETCHHE OOYYAIOIIMMHUCS 3HAHUNW TIO OCHOBHBIM
pa3nenaM (U3MKM M YMEHUIO MPUMEHSATh WX B JIPYTUX €CTECTBEHHOHAYUYHBIX
JUACLUIUIMHAX.

2. B pe3yabrare H3y4YeHUs AUCHUILVIMHBI O0OyYyawluiicsi 10 TMporpamMmme
0akajaBpHUaTa J0JIKeH:

Obnadams cnenyromumu npogheccuonanvrvimu (I11K) koMmmnereHusamMu:

— CHOCOOHOCTBIO IUIAHMPOBATh W TPOBOAUTH (PU3UYECKHE SKCICPUMEHTHI, MPOBOIHUTH
00paboOTKy HMX pe3ylbTaTOB U OLICHUBATh IOTPEIIHOCTH, BBIIBUraTh TUIIOTE3bl U
yCTaHaBJIMBaTh rpaHuiibl ux npumenenus ([1K-16);

— TOTOBHOCTBIO HCIIOIB30BaTh 3HAHUS OCHOBHBIX (DU3MUECKUX TEOpUH UId peuieHui
BOZHUKAOIMNUX (PU3UYECKUX 3a7a4, CAMOCTOSITEILHOTO MPHOOPETeHUs (U3HUECKUX
3HAHUU, A TOHMMaHUsl MPHUHILUIIOB PabOTHl MPUOOPOB U YCTPOMCTB, B TOM YHUCIE
BBIXO/IAIIMX 32 MPE/I)Ibl KOMICTEHTHOCTH KOHKpeTHOro Hamnpasienus ([TK-19).
3namo:

— (U3HYECKHE OCHOBBHI KBAHTOBOH CTAaTHCTUKH (HMCXOIHBIC «0a30BBIC» IOJOKEHUS,
OCHOBHbBIE KBAaHTOBbBIE CTATUCTUYECKUE PACTIPEICICHNUS);

— 3JIEMEHTBI 30HHOW TEOPHUU MPU TPAKTOBKE PA3JIUYHBIX CBOMCTB METAIJIOB, TUAJICKTPUKOB
Y MOJYIPOBOIHUKOB;

— 0a3oBble (U3MYECKHE TOHATHS O KBAaHTOBBIX TEOPHUSX TEIUIOEMKOCTH (Ha MpHUMeEpe
KPUCTALIIMYECKHX Tel);

— 2JleMeHThl (U3UKH TBEPIOTO Tena (MCXOMHBIC TOHATHUS O KpHCTAUIOrpaduu, TUTAX
KPUCTAJUIMYECKUX CTPYKTYp; CBEACHUS O SBJICHUM W KBAHTOBOM TPAKTOBKE
CBEPXIIPOBOJAUMOCTH).

Ymems:

— TPHUMEHATH WCXOJHbIE (U3WYECKHEe (TEOPETUYCCKUE) 3HAHUSA TIPU  PCIICHUU
npodecCHOHANBHBIX 33/1a4;

— TMPOBOJUTH OLIEHOYHBIC PACUETHl U OCYIIECTBIATH (HA KAaU€CTBEHHOM YPOBHE) aHAJuU3,
HAOII0/TaEMBIX SIBJICHHM.

Braoemy:

— HaBbIKaMH OOOCHOBAHHS CBOUX CYXKIEHHI, YTO CIOCOOCTBYET MpPaBUJIBHOMY BHIOOPY
METOJIMKHU MTPOBOAUMOIO CTYJEHTOM HUCCIIEIOBAHUSA.

3. Kparkoe coaep:xxanue IuCUUILIMHBI:

MecTo ¥ 3HAYeHUE siAepHOIT GU3UKH

IIpenmer SAD. Mecto u 3HaueHue AP B coBpeMeHHOM ectecTBo3HaHWHM. OCHOBHBIC 3a7a4H,

nporpaMMa M cTpykTypa Kypca. OcHoBHble dTambl pazButus S®P. Buabl ¢yHIaMeHTalIbHBIX

B3auMojieiicTBui. MacmTaObl U eqUHUIBI U3MepeHui pusnyeckux aucuuruinH. OcoOeHHOCTH

(du3NUeCcKuX SBJICHUN B MUKPOMUDE.

CraTucTHYeCKHE CBOICTBA ATOMHBIX fJep

OCHOBHBIE CTaTHYECKHME CBOWMCTBA SJIEP: MACCOBOE YHWCIO, JJIEKTPUYECKHU 3apsii, COCTaB,

pa3Mepbl, JHEpPTUs CBSA3HM, CIUH, MOMEHT KOJMYECTBAa JBW)KCHUS, MAarHWTHBIA MOMEHT,

KBaJpynoJibHbIE MOMeHT. CBoiicTBa siiepHbIX cui. OCHOBBI TEOpUHU SIAEPHBIX cuil. Mojenu

aTOMHBIX sinep. Pa3znen Bumsl paamoakTHBHOCTH, paiiOaKTUBHBIE CEMENCTBA. 3aKOHBI TIPOCTOTO

U CJIOXHOTO PaJMOaKTUBHOIO pacnaja. 3aKOHOMEPHOCTH aib(a- Oeta- ¥ ramma- pacrnaja.

[lonsiTue o simepHoit osHepretuke. IIpobmemMbl W TEpCHNEKTUBBI Pa3BUTUSL MHUPOBOM U

OTEUYECTBEHHOM SHEPreTHKH, POJIb ATOMHOM 3HEpruu. DJIeMEHTapHas TeOpus IeJIeHHs. DHEprust

U TNpOayKThl jeneHus saep. OCHOBbI LENHOrO THpolecca. SaepHble peakuuu CHUHTE3a.

TepmosinepHbie peakuu Bo Beenennoi u B 1abopaTopHbix ycnoBusx. [IpoOiaemsl yrpaBiseMoro

TEPMOSICPHOTO CHHTE3a

B3aumoneiicTBue U3J1ydeHUsl ¢ BelleCTBOM

HNonmsupyromee wusmydenune. OOmme 3aKOHOMEPHOCTH B3aMMOICHCTBHS HOHU3UPYIOIIETO

M3ITy4eHHsI ¢ aTOMaMH BelecTBa. B3anMmoeiicTBre TSHKENbIX 3apsKEHHBIX YaCTHIL C BEIIECTBOM.



B3anmmopeiicTBie 9JEKTPOHOB W TaMMa- KBAHTOB C  BemecTBOM. IIpoberm dgactwuil
WMOHM3HPYIOIIETO H3JeueHus B BemiecTBe. Kiaccudukanus s[IepHbIX peakuuid. 3aKOHbI
COXPaHEHHUS B SJACPHBIX peakiusX. MexaHu3Mbl U MapaMeTphl SACPHBIX peakiuii. OcOOeHHOCTH
SIIEPHBIX peaKkuil, MPOTEKAOLUX MTPU BO3IEUCTBUM YACTHL], UMEIOIIUX Pa3IMYHbIEC MapaMeTpPbl
(9HEpreTUYecKHe, MacCoBbIC, 3apAI0BbIE, KOPITYCKYJISIPHO-BOJIHOBBIE). ICTOUHUKHN 3apsyKeHHBIX
YacTHUL U raMMa-KBaHTOB. VICTOUHMKN HEUTPOHOB M APYTUX HEUTpasbHbIX YacTul. [IpuHIMIBI
00HApYKECHUS, PATHOMETPUH B CIICKTpoMeTpuH B SID. Perncrpanms 3apsKeHHBIX X HEUTPATBHBIX
YaCTHIL Pa3IMYHBIX 3HEPIuil. I'a30BbIe, MOIYyNIPOBOJHUKOBBIE, CHIUHTUUIALIMOHHBIE U TPEKOBBIE
JIETEKTOPBI.

4. O0beM y4eOHOM JUCHUNINHBI:

4.1. Oynas dopma:

B 3au. B akanmewm. B actporom.

Bunet yae6HOM paboThI eIUHULAX yacax Hacax
Oomas Tpya10eMKOCTh JUCHHUIIIMHBI 110
Y4e0HOMY ILIAHY Sl 108 i
KounrakTHan padora (KP): 0,8 32 24
Jlexumu (JIek) 0,4 16 12
IIpaxTrueckue 3ansarus (113) 0,4 16 12
CamocrositeibHas padora (CP): 1,2 40 30
Bun xoHTpoJIsi: 3a4eT / 3K3aMeH 10 JIK3amMeH JK3aMeH

’ (36) (27)
1.1. 3aounas dopma:
B 3aueTHBIX B akanmem. B actponom.

Bunbt yaeOHOM paboTh eIUHULAX yacax Hacax
O01as Tpy10eMKOCTh JUCHUIIJIMHBI 110 3,0 108 81
Y4eOHOMY ILIAHY
KounrakTHan padora (KP): 0,22
Jlexmmm (Jlek) 0,11
ITpaxTrueckue 3ansarus (113) 0,11
CamocrositeibHas padora (CP): 2,53 91 68,25
Bun xoHTpoOJs: 3a4eT / 3K3aMeH 025 IK3aMeH JK3aMeH

’ 9) (6,75)

AHHOTaIUA padoyeii MporpaMMbl U CHUTITHHBI
«XHMHUS U TEXHOJIOTHS oprannyeckux kpacuresein» (b1.B./1B.04.01)

1. Hean aucuMmauHbl — (HOPMHUPOBAHHE COBOKYITHOCTH CHCTEMATH3MPOBAHHBIX
3HAHUH ¥ TPAKTHYECKUX HABBIKOB B 00JAaCTH KpacsllMX BEIIECTB C
OTpeICICHHBIMU CBETOIOTIONIAIONUMHE, KOJOPUCTUIECKUMHU XapaKTEPUCTHKAMHU
U KOMIUICKCOM (DU3UKO-XMMHYECKHX CBOWCTB, MO3BOJISIONIMM WX MPHUMEHSTH B
Pa3INYHBIX HAYIHO-TEXHUYECKUX 00JACTSX.

2. B pesyabrare wu3y4yeHHusi TUCHHUIUIMHBI O0YyYaIOUIWiCsI MO NporpamMmme
0akaJjiaBpUaTa J10JIKeH

Obnadams crnepyromumu npogheccuonanvrvimu (I1K) koMIreTeHIAAMMU.

—  CITOCOOHOCTBIO TPOBOJMTEL AHAITM3 CHIPbS, MATEPHATIOB M TOTOBOM TPOIYKIIAH, OCYIIECTBIISTH
OIICHKY pe3ysibTaToB anaymsa (ITK-10);

— TOTOBHOCTBIO HCITOIE30BATh 3HAHME CBOWCTB XUMHUUECKHX JJIEMEHTOB, COSTMHEHHUI 1 MaTePUAIIOB
Ha UX OCHOBE JIIsl pellieHus 33134 podeccroHabHOM AesitenbHocTH (TTK-18);



—  TOTOBHOCTBIO U3y4aTh HAYYHO-TEXHUUECKYIO HH(OPMAIIHIO, OTCUSCTBEHHBIN 1 3apyOC)KHBIN OIbIT
o Temaruke uceneaopans ([TK-20).
3namo:

— TEXHHYECKHE METOJIbI CHHTE3a, CBOMCTBA M 00JIACTH MPUMEHEHHS KPacUTENE OCHOBHBIX
XUMHYECKHUX KJIaCCOB;

— TMPUHIHMIIBI OCYNICCTBICHHS M TEXHOJIOTHYECKOe O(OpMIICHHE THUIOBBIX CTaaui
IPOM3BOJICTBA MPEICTABUTEICH OCHOBHBIX KJIACCOB KPACUTEJICH;

— MPOMBINUICHHBIC CITIOCOOBI BBIJICIICHUS, OYMCTKH, aHAIN3a U TIOJTYYCHUS BBITYCKHBIX (hopM
KpacUTENEN.

—  Vmemo:

—  BBIABJIATH 3JIEMEHTBHI XpOMOGOPHOW CHUCTEMbI KpACHTEJCH, yCcTaHaBIMBaTh ¢ BHI U
CTPYKTYPY, IPOTHO3UPOBATh BIMSHUE CTPYKTYPHBIX U3MEHEHHIA B MOJICKYJIC Ha €€ I[BETO-
BbIC XapaKTCPUCTHUKH,

— OmpenensATh 00JacTh M Crnoco0 NPaKTUYECKOTO TMPUMEHEHHUS KpacuTels IO €ro
XUMHYECKOMY U TIPOCTPAHCTBEHHOMY CTPOCHHUIO.

Braoemy:

— METOJIaMH CHHTE3a, BBIJACICHHUS U OUUCTKH KPACUTECH, HACHTU(DHUKAIIMH U ONPEICICHUS
Ka4yecTBa KPacUTEIICH.

3. Kpartkoe conep:kaHue THCIUTLIMHbI

JucuumnnuHa «XUMHS U TEXHOJIOTHS OPTaHUYECKUX KpacUTellei» BKIIFOUAET MOJIOKEHUS
TEOPHH IBETHOCTU OPTaHUYECKUX COCAUHEHUMN, KOTOpas MO3BOJISIET IIPEICKA3aTh BIUSIHUE CTPYK-
TYpPHBIX U3MEHEHUIA B MOJIEKYJIE Ha €€ IBETOBbIE XapaKTepUCTUKU. B X0/1€ M3y4eHHs AUCIUILITUHBI
CTYJIEHT 3HAKOMHUTCS C TMPAKTUYCCKUMH BO3MOXXHOCTSAMH MU OTPAHUUYCHHUSMH CXEM CHHTE3a
OCHOBHBIX XHUMUYECKUX KJIACCOB KpacHUTENel, XUMU3MOM PEaKIIUii, yCIOBUIMH UX MPOBEICHUS,
000CHOBaHHEM OCOOEHHOCTEH TEXHOJOTHH THIIOBBIX KPAacHTENEH, 00JIaCTIMU UX TMPUMEHCHUS.
3HauYUTEIbHOE BHUMAHUE YEAETCS 3aKIFOUUTENIbHBIM OllepalusM MPOU3BOJICTBA KpaCUTEIEeH —
BBIICJICHHE W3 PAcTBOPOB, CYIIKE, JUCHEPTrUPOBAHUIO, TOBBIIICHUIO arperaTuBHON
YCTOMYMBOCTH, MTOJIYYCHUIO ONTUMAJIBHBIX BBIITYCKHBIX (JOPM KpacuTeseH.

4. O0beM y4eOHOI TUCHUIIHHBI:

4.1. OuHas popma:

Bunpt yueOHoi paboThI B B akagem. | B actponom.
3a4eTHBIX yacax yacax
CAUHHAIIaAX

O0mas TpyA0eMKOCTb 1M CHUTITTHHBI 9.0 324 043

10 y4e0HOMY ILIAHY

KonrakTHas padora (KP): 4,4 160 120

Jlexmm (Jlek) 1,8 64 48

Jlaboparopusbie 3austus (J1ab) 2,6 96 72

CamocrositesabHas padora (CP): 3,6 128 96

CaMocTosATeIbHOC U3YUICHHE PA3/ICIIOB 3,6 128 96

JUACITUTUTAHBI

Buja xonTpoJisi: 3auer / 3k3amMeH 1,0 IK3aMeH IK3aMeH
(36) (27)

4.2. 3aounas dpopmMma:

Bunel yue6HOM paboThI B B akagem. | B actponom.
3a4ETHBIX yacax Jacax
eIUHUIIAX

O0mas Tpy10eMKOCTb 1M CHUIITHHBI 9.0 324 243
Mo y4eOHOMY IJIAHY




KonraktHas pa6ora (KP): 1,11 40 30
Jlexmuu (Jlek) 0,44 16 12
Jlaboparopusbie 3austus (J1ab) 0,67 24 18
CamocrositeabHas padora (CP): 7,64 275 206,25
CamocTosTeIbHOE H3YUCHHE Pa3/IeIIOB 7,64 275 206,25
JUACIIUILIHHEI
Buja xoHTpOJISi: 3a4eT / IK3aMeH 0,25 IK3aMeH IK3aMeH
©) (6,75)

AHHOTaNUA padoyeil NporpaMMbl M CHUTIITHHBI
«TexHOJI0rusI MPOAYKTOB TOHKOI0 oprannyeckoro cunre3a» (b1.B.J1B.04.02)

1. Heap AucUMILUIMHBI — GOPMHPOBAHUE Y O0YUYAIOIIMXCS 3HAHUH O COBPEMEHHOM
COCTOSTHUU U TCHJCHIUAX PA3BUTHUS MPOMBIINIJICHHOCTH TOHKOTO OPTaHUYECKOTO
CHHTE3a, 00eCTeunBaroel 3JpaBOOXPAHCHHUE, CEIbCKOE XO35SHCTBO, TEXHUKY U
OBIT XUMUYECKON MPOIYKIIMEH U CIIOCOOHOCTH aHATU3UPOBATh M PEarupoBaTh Ha
W3MEHEHUS JOOBIBAIOIIEH MTPOMBIIIICHHOCTH TOTO WJIM HHOTO PErHOHA.

2. B pe3yabrare wu3yYyeHHs AUCHUILUIMHBI OOY4YAIOIIHIiCA 1O TpPorpaMmme
0akaJjiaBpUaTa J10JIKeH

Obnadams ciepyromumu npogheccuonanvrvimu (ITK) koMIeTeHIMSAMMU:

—  CIOCOOHOCTBHIO MPOBOAWTH AHAIIM3 ChIPbS, MATEPUATIOB U TOTOBOM MPOMYKIIMH, OCYILECTBISTH
OLIEHKY pe3yapTaToB aHammsa (I1K-10);

—  TOTOBHOCTBIO HCIIOJIE30BaTh 3HAHME CBOMCTB XUMUYECKHX AJIEMEHTOB, COSIMHEHUI U MaTEPUATIOB
Ha MX OCHOBE IS PEIICHHs 3a1a4 podeccronanbHoi aesrenpaoctH (11K-18);

— TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUUECKYIO HH(OPMALINIO, OTEUECTBEHHBIN 1 3apyOSKHBIN OIBIT
o Temaruke uccnenoans ([1K-20).

Bname:

- XUMHYECKHE OCHOBBI, MEXaHU3M XHUMHUYECKUX IMPOILIECCOB MOTYICHHS U TEXHOJIOTHUECKOE
o(opMIIEHHE TPOU3BOJICTBA BAXKHEUIITNX MPOYKTOB TOHKOTO OPraHUYECKOT0 CHHTE3a;

- METOJIbI BBIICIICHHSI, KOHIICHTPUPOBAHUS U OYUCTKH MPOJTYKTOB TOHKOTO OPTaHHYECKOTO
cuntesa (TOC);

- COCTOSHHE W TEPCICKTUBBI PAa3BUTHS CHIPHEBOW 0a3bl OTPACIM M CMEXKHBIX OTpacieit
MPOMBINIIEHHOCTH;

- METOJbI YTWJIM3AIMK OTXOJOB W BOMPOCHI CO3JaHUS MAJIOOTXOJHBIX W O€30TXOIHBIX
TEXHOJIOTHUH.

Ymemn:

- T0JIb30BaThCs yUeOHOM, CIIPaBOYHOM, CTIEIMATBLHON U IEPUOAMUYECKOM TUTEpaTypoOii;

- ONpEeNeNATh OCHOBHBIE XapaKTEPUCTUKH MTPOU3BOTUMBIX OPTAHUICCKUX BEIIECTB;

- TPOBOJUTH MCCIEAOBAHUSA U IKCIIEPUMEHTHI B OOJIACTH MOIYyYEHUS MPOIYKTOB TOHKOTO
OpPTaHWYECKOTO CHHTE3a B JIAOOPATOPHBIX YCIOBUSAX;, 00padaThIBaTh W aHAIU3HPOBATH
pe3yIbTaThI.

Brnaoemw.:

- MeToJaMu 00O0OIIeHHS, CUCTEeMaTH3aIlu! U aHaIu3a HHGOpMaIuy;

- HaBBIKAaMU pPa3pabOTKU TEXHOJOTHMYECKHX CXEM IOJyUYEeHHUsS MPOIYKTOB TOHKOTO
OpPTaHMYECKOTO CHHTE3a C IPUMEHEHHEM TEOPETHUECKUX 3HAHUH.

3. Kparkoe coaep:xkanue TMCUHNINHBI:

Jucummummza «TexHoIorus npoAyKTOB TOHKOIO OPIaHMYECKOTO CHHTE3a» OCBEIIAET
[IEPCIIEKTUBHBIE IIPOMBIIIEHHBIE METObI IIOJy4EHHS TPOLYKTOB OPIraHUYECKOr0 CUHTE3a, TAKKE
paccMaTpUBaIOTCS OCHOBHBIE TPeOOBAaHMSA K KadyeCTBY IMOJYHNPOAYKTOB M JaJbHEHIIEMY HX
UCIIOJIb30BAHUIO JJISl TIONYYEHHUS TPOIYKTOB, HCIIOJIb3YeMbIX, HAalpuMep, B (apMalieBTUIeCcKOi
MIPOMBINUIEHHOCTH. B TaHHOW THCIMIUINHE IPUBOISATCS ACIIEKThI BIUSHUS XUMUYECKOW TPUPOBI
CBIPbsI Ha POMBIIIIJIEHHBIH CIOCO0 MPOMU3BOJCTBA MPOAYKTA.



4. O0beM y4eOHOI INCHUIIHHBI:

4.1. Ounas popma:

Bunast yueOHoii paboThI B B akanem. | B actponom.
3a4ETHBIX yacax yacax
eUHHIIAX

O01mas TpyA0eMKOCTb AUCHUIIIMHBI 9,0 324 243

10 y4eO0HOMY ILIAHY

KonraktHas pa6ora (KP): 4,4 160 120

Jlexumu (Jlek) 1,8 64 48

Jlaboparopusbie 3ausTus (J1ab) 2,6 96 72

CamocrositesibHas padora (CP): 3,6 128 96

CaMocTosATeIbHOE U3YUCHUE PA3/ICIIOB 3,6 128 96

JMCIHATIINHBI

Buja konTpoJsi: 3a4er / 3k3amMeH 1,0 JK3aMeH JK3aMeH
(36) (27)

4.2. 3aounas ¢opma:

Bunsr yue6HOM paboThI B B akagem. B actponom.
3a4E€THBIX yacax yacax
eIMHULIaX

O01mas TpyA0eMKOCTb 1M CHUILTHHBI 9.0 304 243

10 y4eOHOMY ILIAHY

KonraktHas pa6ora (KP): 1,11 40 30

Jlexumn (Jlek) 0,44 16 12

Jlaboparopusbie 3ausaTus (J1ab) 0,67 24 18

CamocrositeabHas padora (CP): 7,64 275 206,25

CaMoCTOsITeIbHOE U3YUYCHUE Pa3JIesIOB 7,64 275 206,25

JUACIIUILIHHBI

Buja konTpoJsi: 3a4er / 3k3aMeH 0,25 JK3aMeH JK3aMeH
©) (6,75)

AHHOTaNUA padovell MPOrpaMMbl TUCHHUILTHHBI

«DU3NKO-XUMHUYECKHE METOIbI HCCJIEIOBAHUSI HHTEPMEIHATOB TOHKOTO
opranuyeckoro cuare3a» (b1.B./[B.05.01)

1. Heap AUCHMILUIMHBI — O3HAKOMJIEHHE OOydaromuxcs ¢ (PU3UKO-XUMUYECKUMU
METOJIaMH, HCIIOIb3YeMBIMH B YCJIOBHSIX COBPEMEHHBIX HAyKOEMKHX XHMHKO-
TEXHOJIOTHYECKHUX MPOU3BOJACTB U 00€CIIedeHHe BOZMOKHOCTH CAMOCTOSTETLHOTO
U OBICTPOTO OCBOCHHS CTYJACHTAMH WHHOBAIIMOHHBIX TIPOW3BOJACTBEHHBIX
IIPOLIECCOB X HOBOM COBPEMEHHOM TEXHUKH.

2. B pe3yabrare u3yYeHHs TUCHUTLIAHBI
0akajaBpHaTa qOJIKEH:

Obnadams crnenyromumu npogheccuonanvrvimu (I1K) koMmnereHmsImMu:

—  CIIOCOOHOCTBIO IUIAHMPOBAaTh U IPOBOIUTH (DM3MUECKHE M XUMHYECKHE SKCIIEPUMEHTHI,
MPOBO/IUTH 0OpaOOTKY WX pE3yJbTaTOB M OICHHWBATH TOTPEIIHOCTH, BBIIBUTATh THIIOTE3BI U
YCTAHABIMBATH TPAHUIIBI MX TPUMEHEHHUS, TIPUMEHATh METObl MAaTeMaTHUeCKOro aHav3a U
MO/IETTMPOBAHHSI, TCOPETHUECKOTO 1 SKCIIEpUMEHTaTbHOTrO HccienoBanust (ITK-16);

—  TOTOBHOCTHIO HCIIOIE30BATh 3HAHWE CBOMCTB XMMHYECKUX SJIEMEHTOB, COSTMHEHHI 1 MaTEpUATIOB
Ha MX OCHOBE ISl peIieHus 3a/1a4 podeccroHanbHoi aestensHocTr (TTK-18);

o0yyamouuiics 1o mnporpamme



—  TOTOBHOCTHIO M3y4aTh HAYYHO-TEXHUYECKYIO MH(OPMAIMIO, OTEUECTBEHHBIA U 3apyOeXKHBIN
OIBIT 110 TeMatrke nccienoBanus (I1TK-20).
3namo:

—  OCHOBHBIE METOJBI TEOPETUYECKOTO pacuéTa CBONCTB MHIMWBUYaIbHOTO OPraHUYECKOTO
COCITUHEHUS;

—  TEOpeTHYECKHEe OCHOBBI (PU3MKO-XMMHUUYECKHX METOJOB aHaiuM3a MU o0JacTu HuX
MPAKTUYECKOTO UCTIONB30BAHUS, HCXO/IS U3 XapaKTEPUCTHK TOTO WJIH UHOTO METO/A.
Ymemw:

—  BBIOMpATH METOJ] aHANIU3a JJIs PEIICHUS] KOHKPETHON aHATMTUYECKON 3a1a4u;

—  NPOTHO3UPOBATh U MHTEPIPETUPOBATH Pa3IMYHBIC 3apErHCTPUPOBAHHBIC CIEKTPHI MPHU
BBCJICHUU 3aMECTUTEICH JOHOPHOTO WM aKIENTOPHOTO XapakTepa B pa3IHMYHBIC
MOJIO’KEHHUS MOJICKYJIBI.

Braoemy:

—  HaBBbIKAMH pacueTa, CTaTUCTHUYEeCKOH o0O0paboTKON M HHTepHperanuell pe3yiabTaToB
pacuera M aHanu3a.

3. Kparkoe coaep:xkanue TUCHUNINHbBI:

Beenenue.

OO6mas knaccupuKays U XapakTepPUCTUKA (PU3UKO-XUMUYECKHUX METOJIOB UCCIETOBAHUS
OpraHMYECKUX BEIECTB.

Cunekrpockonus AMP.

SIBneHne s1epHOro MarHUTHOrO pe3oHaHca. Pu3ndeckue OCHOBBI HKCIEpUMEHTOB SIMP.
[Tapamerpsl cnektpoB SAMP. Xumuueckuil CIBUT M €ro 3aBUCUMOCTb OT XUMHYECKOIO
okpy>keHust. CIMH-CIIMHOBOE B3aMMOJICHCTBYE (TPpaBHIa CIMH-CIIMHOBOT'O B3aUMOJICUCTBUS 1-TO
MOpsKa, MPSAMOE U HENpsMOEe CIHMH-CIIMHOBOE B3auMojeicTBue). HoMeHkaTypa CIHMHOBBIX
cucreM. THTeHCHBHOCTH cUTHANIOB B ciekTpe SIMP.

HmnynscHOE BO30OYKIEHUE siIEp.

[ToaroroBka o6pasua (BeIOOp pacTBopuTeds, ctaHaapTel B IMP). Bua cnexkrpos SIMP u
CTPYKTYpBI MOJIEKyJIBI. MiHTeprpeTanus criekTpos Ha sapax H. Fomosnepusie (H, H) koHcTaHTHI
cnuH-crimHOBOro B3auMozeiicteus. I'emunansaele KCCB ZJ(H, H) u BununansapieKCCB 3J(H,
H).

MeTo/b1 pa3Bs3Ku (IeKaIIuHTa) sSAepHBIX CIHHOB. S nepHslil apdext OBepxaysepa.

Cnextpockonus Ha sapax “C. Koppensius XuMudeckux cIBHTOB sifep -°C O CTPOEHHEM
OpraHMYecKHX MoIeKyl. PenakTupoBanue crektpos Ha sapax “C (metoast APTuDEPT). Criun-
crUHOBOE B3anMoeiictere *H—3C.

OCHOBHBIE 3aKOHOMEPHOCTH CIIEKTPOB Ha szpax OF uslP,

OcHoOBHI IByMepHO# cniekTpockonuu SIMP.

4. O0beM y4eOHOI TUCHUTIIHHBI:

4.1. Oynas dopma:

Bunpsl yaeOHOM paboThI B 3auerHbIX B akagem. | B actponom.
eIMHULIAX yacax yacax

O0mas TpyA0eMKOCTb 1M CHUIITTHHBI 3 108 81
10 y4eO0HOMY ILIAHY

KonrakTHas padora (KP): 0,9 32 24
Jlexuu (Jlek) 0,9 32 24
CamocrositesbHas padora (CP): 2,1 76 57
CamocTosiTeTbHOE H3YUCHHE Pa3/IeIOB 2,1 76 57
JVCLIUTUTMHBI

Buj koHTpoOJIs: 3a4eT / IK3aMeH _ 3aver ¢ _

OLICHKOM

4.2. 3aounas popma:



Bunpr yue6HOM paboTh B 3auerHbBIX B akagem. | B actponom.
SAMHUIIAX yacax yacax

O01mas TpyA0eMKOCTb 1M CHUILTTHHBI 3 108 81

10 y4eO0HOMY ILIAHY

KonraktHas pa6ora (KP): 0,22 8 6

Jlexiuu (JIek) 0,22 8 6

CamocrositesibHas padora (CP): 2,67 96 72

CaMocTosATeIbHOE U3YUCHUE PA3/ICIIOB 2,67 96 72

JUCITATITUHBI

Buja konTpoJsi: 3a4er / 3k3aMeH 0,11 3auer ¢ 3auer ¢
OLICHKOH OLICHKOM

(4) 3)

AHHOTaNUA padoyeil NporpaMMbl M CHUTITTHHBI

«KBaHTOBO-XMMHUYECKHUI AHAJIU3 CTPOCHUSA U CBOWCTB OPraHUYEeCKHUX COeIMHEHUI»

(b1.B.JIB.05.02)

1. Heap AUCHMIUIMHBI — sBISETCS  (OPMUPOBAHHE Yy  OOy4aromerocs
CUCTEeMAaTUYECKOT0 MOAXOAa K aHajJu3y PEaKIMOHHOW CrocoOHOCTH (DU3MKO-
XUMHUYECKUX CBOWCTB OpPraHMYECKMX COCAWHEHHH B paMKax TEOpUU
MOJICKYJISIPHBIX OpOUTAaIIeH.

2. B pe3yabrare wu3ydyeHHs AUCHUILUIMHBI OOYYAWIIUICA 1O mNporpamMme
0akaJjiaBpuaTa J10JIKeH:

Obnadams ciepyromumu npogheccuonanvrvimu (ITK) koMIeTeHIMSAMMU:

CMOCOOHOCTBIO TUIAHMPOBaTh W TPOBOAWTH (PU3MUECKHE W XUMHYECKHE JKCIEPUMEHTBI,
MPOBOJIUTH OOPa0OTKY WX PE3yJIbTATOB M OLICHMBATH IOTPEITHOCTH, BBIIBHTATH THIIOTE3BI H
YCTaHABJIMBATh TPAHHUIIBI MX MPUMEHEHHS, MMPUMEHITh METOIbl MAaTeMaTUUECKOro aHauM3a W
MOJICJIMPOBAHKSI, TEOPETHUYECKOTO M dKCIIEpUMEHTaIbHOro nccieaoBanms ([TK-16);

TOTOBHOCTBIO HICTIONT30BATh 3HAHUE CBOMCTB XUMHYECKHX AIEMEHTOB, COSTMHEHHUI 1 MATEPHAIOB
Ha MX OCHOBE JIIS1 peIieHus 3a/1a4 rpodeccroHanbHoi AestensHocTr (TTK-18);

TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHUYECKYIO MH(OPMAIUIO, OTEUECTBEHHBIA U 3apyOeXKHBIN
onbIT 110 TeMatrke uccienoBanus (ITK-20).

3namo:

OCHOBHBIE METOJIbl TEOPETUUECKOTO pacuéTa CBONCTB MHAMBUIYAILHOTO OPraHUYECKOTO
COEIMHEHUS;

TEOPETHUYECKHUE OCHOBBI (DU3MKO-XMMHYECKHX METOJIOB aHaln3a W O0JacTH uX Iie-
necooOpa3Hoil MPUMEHUMOCTH, HCXO/I U3 XapaKTePUCTHK TOTO WJIM HHOTO METO/IA.
Ymemn:

BBIOHMpaATh METO/1 aHaAIK3a 7Sl PEeUICHHs] KOHKPETHOM aHaTUTHYECKOH 3a1a4u;
MPOTHO3UPOBATh U MHTEPIPETHPOBATH PA3IMYHBIE 3apPETUCTPUPOBAHHBIE CIEKTPHI MPHU
BBEJICHUU 3aMECTUTENE JOHOPHOTO WJIM AaKIENTOPHOTO XapakTepa B pa3iHyHbIC
TTOJIOKEHUST MOJICKYJIBI.

Braoemy:

HaBBIKAMHM pacyeTa, CTATUCTUYECKONW O0OpabOTKON W WHTEpHpeTalueil pe3yabTaToB
pacueTa M aHaIu3a.

3. Copep:xaHue IUCHUIIHHBI.

OO6mmas knaccuuKanus U XapakTepUCTUKa METOI0B KBAHTOBOW XUMUH.

Meton MONEKyISIpHON MEXaHUKH.

MeTton MonekymsIpHbIX opOuTaneii. [I[pumeHeHre MeTo1a MOJIEKYJISIPHBIX OopOuTanei s
aHaJM3a CBOMCTB U PEAKIIMOHHON CITOCOOHOCTH OPTAaHMYECKUX COSTUHEHUH.
3akiroueHue.

4.1. Ognas dopma:



Bunpr yue6HOM paboThl B 3auerHbBIX B akagem. | B actponom.
eIMHULIAX gacax gacax
O01mas TpyA0eMKOCTb 1M CHUILTTHHBI 3 108 81
10 y4eO0HOMY ILIAHY
KonraktHas pa6ora (KP): 0,9 32 24
Jlexuun (Jlek) 0,9 32 24
CamocrositesibHas padora (CP): 2,1 76 57
CaMocCTOATEIbHOE U3YUYEHUE PA3/IEIIOB 2,1 76 S7
JUCITATITUHBI
Bux koHTpoOJIsI: 3a4eT / IK3aMeH _ 3auer ¢ _
OLICHKOH
4.2. 3aounas opma:
Bunast yueOHoIi paboThI B 3aueTHbIX B akanem. | B actponom.
eAMHUIIAX yacax yacax
O01mas Tpya10eMKOCTb 1M CHUNITHHBI 3 108 81
10 y4e0OHOMY ILIAHY
KonTaktHas padora (KP): 0,22 8 6
Jlexmu (Jlek) 0,22 8 6
CamocrositesbHas padora (CP): 2,67 96 72
CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 2,67 96 72
JUCITATITUHBI
Buja konTpoJisi: 3a4er / 3k3amMeH 0,11 3auyer ¢ 3auyer ¢
OLICHKOH OLICHKOM
(4) @)

AHHOTaIUA padoyeii MporpaMMbl U CHUTITHHBI
«OcHoBbI TexHoJoruu kpamenus» (b1.B.J[B.06.01)

1. Heap nucuunauHbl — GopMHUpoBaHUE Y 00yUYaOMIErocs MPaKTUIECKUX 3HAHUN O
TEXHOJIOTHYECKOM O(GOPMIIGHHH TIPOIECCOB KpAIICHHWS] W PaCIBEUNBAHUS
MaTepuasoB Pa3jIMYHOTO HA3HAUYCHHUS.

2. B pe3yabTare wu3ydyeHHs AUCHUIUIMHBI OOYYAKIIUICA 1O MporpaMmme
0akajaBpHUaTa JOJIKEH:

Obnadams crnenyromumu npogheccuonanvrvimu (I1K) koMnereHusIMu:

CMOCOOHOCTBIO ~ MPUHMMATh ~ KOHKPETHbIE  TEXHWUYECKHE pelIeHHus TMpu  pa3paboTKe
TEXHOJIOTHYECKHUX TIPOLIECCOB, BBIOMpPATh TEXHHMYECKHE CPENCTBA M TEXHOJIOTHH C Y4EeTOM
HKOJIOTMYECKUX TTOCTeCTBIH nX npumMeHenus ([TK-4);

TOTOBHOCTBIO MCITOJTB30BATh 3HAHKE CBOMCTB XMMIYECKHX JIEMEHTOB, COSIMHEHNIA 1 MaTepHaJIOB
Ha X OCHOBE /ISl peIlieHusI 3a/1a4 podeccuoHanbHoi aestenbHoctr (TTK-18);

TOTOBHOCTBIO H3Yy4daTh HAYYHO-TEXHUYECKYIO MH(OPMAIMIO, OTEUECTBEHHbIH U 3apyOe:KHBIN
onbIT 110 TeMatrke uccienoBanus (ITK-20).

3namo:

KJacCH(UKAIMIO TOJUMEPHBIX  BOJOKHOOOPA3YIOMIMX MaTepHalioB, CIIOCOOBI HX
MONTyYeHUs, XUMHUYECKHe U (PU3UKO-XHUMHUUYECKHE CBOMCTBA, MMETh MPEACTABICHUE O
MOJIFOTOBKE BOJIOKHHUCTBIX MaTEPHAIOB K KPAIICHHIO.

Ymemn:

OTpeeNIATh 00JaCTH M CIOCOOBI MPAKTHYECKOTO MPHUMEHEHHS KpPacUTENsS I10 €ro
TEXHHUYECKOMY Ha3BaHHUIO;

OIICHUBATh YCTOHYMBOCTh OKPACOK K Pa3IMYHBIM BHJIaM BHEITHUX BO3CHCTBHIA.
Braoemy:



—  HaBbIKAMH OLICHKU KOJIOPUCTHYECKUX CBOMCTB KpacHUTENIeW M 3HAHUSIMU O METOAMKAxX

OJIHOIIBETHOTO (TJIAAKOT0) KpalIeHUs TKaHEeH, IPSHKU U T.11.

3. Kparkoe coaep:xanue 1MCUMIIMHbBI:

Beeaenne. [Ipenmer «OCHOBBI TEXHOJIOTUN KPAILIEHUS».

Oco0eHHOCTH MOJIEKYIISIPHOTO CTPOCHHUS M HAJMOJIEKYJISIPHON CTPYKTYPbl TEKCTHIIbHBIX
BOJIOKOH. [{MKJI TOATOTOBKY BOJIOKOH K KPAIlIEHUIO.

CtpoeHre © CBOMCTBa pacTBOpoB Kkpacutened. Craguum mpolecca KpalieHHs.
TexHonorunueckoe oQopMieHHE NPOLECCOB TIAAKOro KpameHus. KpaiieHue pazauuHbIMU
KJlacCaMHM KpacHuTellel, CIocoObl 3aKpeIuieHHs Ha BOJIOKHAX, WHTEHCHU(HUKAIUs copOuuu
KpAaCUTENEHN, PEXKUMBI KPAILLICHHUS.

4. O0beM y4eOHOI TUCHUIIHHBI:

4.1. Oynas dopma:

Bunast yueOHoI paboTh B 3auetnpix | B akagem. | B actponom.

eIMHHUIIAX yacax yacax

O01mas Tpya10eMKOCTb 1N CHUNITHHBI 3.0 108 81

10 y4eOHOMY ILIAHY

KonTaktHas padora (KP): 1,38 50 37,5

Jlexumn (Jlek) 0,44 16 12

[Tpaktnueckue 3ansatus (I113) 0,44 16 12

Jlaboparopusie 3ansaTus (J13) 0,5 18 13,5

CamocrositesbHasi padora (CP): 0,62 22 16,5

CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 0,62 22 16,5

JUCIHATIINHBI

Buja konTpoJisi: 3auer/3K3aMeH 1,0 IK3aMeH IK3aMeH

(36) (27)
4.2. 3aounas dopma:
Buner yue6HOI paboThI B 3auernbix | B akamem. | B actpoHoMm.

eUHULIAX yacax yacax

O0mas TpyA0eMKOCTb 1M CHUTITTHHBI 3.0 108 81

10 y4e0HOMY ILIAHY

KonrakTHas padora (KP): 0,33 12 9

Jlexumn (Jlek) 0,11 4 3

[Tpaktiueckue 3anstus (I13) 0,11 4 3

JlabopaTtopusie 3ansatus (J13) 0,11 4 3

CamocrositesbHas padora (CP): 2,42 87 65,25

CamocTosTeIbHOE U3YUYEHHE Pa3/IeNOB 2,42 87 65,25

JACITUILIHHBI

Buja konTpoJIsi: 3a4er/3K3aMeH 0,25 JK3aMeH 9K3aMeH

©) (6,75)

AHHOTanuA padovel MPOrpaMMbl TN CIUILIAHBI

«BBenenne B cynpamoJiekyaspayo xumuioy» (51.B./[B.06.02)

1. Heap aucuuminHbl — GOpMUpPOBaHUE Y O0yUYaAIOMIETOCs CUCTEMHBIX 3HAHHHA O
CYNPaMOJICKYJISIPHBIX ~ COCIUHEHUSIX, WX CTPOCHHUH, (PH3UKO-XUMHUICCKUX
XapaKTepUCTUKAX, CHHTE3€ U MPUMEHEHHUHU.

2. B pe3yabrare u3yYeHHs] TUCHUTLIAHBI
0akajaBpHUaTa qOJIKEH:

- Obnadams cnenyromumu npogheccuonanvrvimu (I1K) kommnereHmusImMu:

o0yyamouuiics 1o mnporpamme



- CHOCOOHOCTHIO  TIPHHMMATh ~ KOHKPETHBIE TEXHWYECKHE peIIeHHs Tpud  pa3paboTKe
TEXHOJIOTUYCCKHMX TPOIECCOB, BBIOMPATh TEXHHYECKUE CPEICTBA M TEXHOJIOTHMH C Y4ETOM
9KOJIOTMYECKUX TIOoCeACTBIM uX pumeHenus (ITK-4);

- TOTOBHOCTBIO UCIIOJI30BaTh 3HAHNE CBOMCTB XUMHYCCKUX 3JIEMEHTOB, COS/IMHEHNI 1 MAaTCPHUAJIOB
Ha MX OCHOBE IS PEIICHHS 3a1a4 podeccronanbHoi aestenbpHoctH (11K-18);

- TOTOBHOCTBIO W3yd4aTh HAYYHO-TEXHHUYCCKYIO WH(OPMAIIMIO, OTCUYSCTBCHHBIA W 3apyOeyKHBIN
OIBIT 110 TeMatHke ucciaenosanus (I1K-20).

- 3uame:

- OCHOBBI CYIIPaMOJICKYJIIPHOW XUMUU; CIIOCOOBI MOJIEKYJIIPHOTO PAaCIIO3HABAHUS; OCHOBBI
CYNPaMOJICKYJIIPHOW PEaKIIMOHHON CIIOCOOHOCTH M KaTajIu3a.

- Vmemy:

- TPEACTaBIATh CYNPaMOJICKYJIApHbIE aHCaMOJIM W CYINEePMOJIEKYJbI; paccMaTpUBaTh
OCHOBHBIC THITBI MEXMOJIEKYISPHBIX B3aMMOJCHCTBHIA MX (PU3MYECKHE M XUMUYCCKUE
XapaKTePUCTHKHU.

Braoemy:
3HAHUSMH CYIIPAMOJICKYJIIPHOIO TE€TEPOrCHHOI'O KaTall3a, OCHOBaMH OWOMHMETHKH,
CEMHUOXUMUH.

3.Kparkoe coaep:kanue TUCHUTIIHHBI:

JucuuiuimHa «BBeleHHe B CYNpPaMOJICKYJSIPHYIO XHMHIO» TOCBSIIIICHA PACCMOTPEHHIO

MPHUHIMIIOB TIOCTPOSHUS CYIPAMOJICKYJSIPHBIX aHCAMONEH W3 OpraHUYeCKHX MOJCKYI H

THOPUIHBIX  OPraHO-HEOPraHUYECKMX KOMILICKCOB, TAaKXKe pPacCMaTPHUBAIOTCS  BOMPOCHI

CYNPaMOJIEKYJIIPHOW (POTOXUMHUH, TPUHIIUIIOB CYIPAMOJICKYJISIPHOTO KaTain3a, paclio3HaBaHUs,

TpaHcropTra.  [IpuBoaSTCS  NpPUMEpPbl  HPAKTHYECKOrO  MPUMCHEHHS  Pa3sHOOOpa3HbIX

CYNPaMOJIEKYJISIPHBIX CUCTEM.

4. O0beM y4eOHOI TNCHUIITHHBI:

4.1. Ounas dopma:

Bunst yueOHOI paboThI B 3agernbix | B akagem. | B actponowm.

eIMHULIAX qacax qacax

O01mas Tpya10eMKOCTb N CHUNITHHBI 3.0 108 81

10 y4eOHOMY IUIAHY

KonrakTHas padora (KP): 1,38 50 37,5

Jlexumn (Jlek) 0,44 16 12

[Tpaktnueckue 3anstus (I13) 0,44 16 12

Jlaboparopusie 3ansaTus (J13) 0,5 18 13,5

CamocrositesbHas padora (CP): 0,62 22 16,5

CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 0,62 22 16,5

JUCITUTLIAHBI

Buja koHTpoIs: 3a4eT / IK3aMeH 1,0 JK3aMeH 9K3aMeH

(36) (27)
4.2. 3aounas dopma:
Bunpsl yaeOHOM paboThI B 3ayernbix | B akagem. | B actponoMm.

CIMHUTIAX gacax Jacax

O01mas TpyA0eMKOCTb 1M CHUNTHHBI 3.0 108 81

1o y4eOHOMY IJIAHY

KonrakTHas padora (KP): 0,33 12 9

Jlexmm (Jlek) 0,11 4 3

[Tpaktuueckue 3arstus (I13) 0,11 4 3

JlabopaTtopusie 3anstus (J13) 0,11 4 3

CamocrositeabHas padora (CP): 2,42 87 65,25




CamocTosTeTbHOE H3YUCHHE Pa3/IeIOB 2,42 87 65,25
JTUCIMIIINHBI
Buj koHTpoIs: 3a4eT / IK3aMeH 0,25 IK3aMeH IK3aMeH

9) (6,75)

AHHOTaNuA padoyeil NPOrpaMMbl TUCHHUILIHHBI
«HccnenoBanne U CHHTE3 MAJOTOHHAKHBIX OPraHUYeCKUX MPOITYKTOB)
(b1.B.J1B.07.01)

1. Heab IMCHUNIUHBI — 03HAKOMHUTH M PACKPBITH BO3MOKHOCTH 3KCIIEPUMEHTABHBIX
METOJI0OB TOHKOTO OPraHMYeCKOro CUHTE3a, HAy4UTh 00y4arolerocs BUAETh 001acTu
U Tpelenbl TPUMEHEHUsS JSTHUX METOJIOB WCCICOBAHMS, YETKO IOHUMATh WX
MPUHLIMIIUATIBHBIE BO3MOXXHOCTH W OFPAaHUYEHHs] MpPH PEIIEHUH KOHKPETHBIX
IKCIIEPUMEHTATBHBIX 3a/1a4.

2. B pe3yabTaTre uU3y4YeHHsl UCUMILUIMHBI O0O0y4YalIIMiC MO TMporpamMmme
0akajiaBpUAaTAa J10JI3KEH:

- Obraoamy cnenywmumu npogeccuonanvuvimu (I11K) komnereHuusamu:

- CHOCOOHOCTBIO TIPOBOJWTH AHAIHM3 CHIPhS, MATEPHAJIOB M TOTOBOW IPOJIYKIUH,
OCYIIECTBIATH OLCHKY pe3ynbraToB aHanu3a (I1K-10);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUE CBOMCTB XMMHYECKHX IEMEHTOB, COSIMHEHUI 1 MATEPHUATIOB
Ha UX OCHOBE ISl PEIeHus 3a1a4 podeccroHanbHoiM AestensHoctr (ITK-18);

- TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHUYECKYIO MH(OPMALIHIO, OTEUECTBEHHBIN 1 3apyOeKHBIH OIBIT
110 Temaruke ucenenopanus ([TK-20).
3nams:

- OCHOBHBIE MPUHIUIBI PAOOTHI B HAYYHOU J1a00paTOpUU;

- TPUHIMIB H KIaccH(UKAIMIO XpoMaTorpauuecKkux METOOB, NPHUMEHUMBIX K
pa3IMYHBIM KJIaccaM MPOMEKYTOUHBIX COSIUHEHHIA;

- TEXHHYECKHE METOJbl CHHTE3a, CBOWCTBA M OO0JIACTH TPUMEHEHHUS IPOMEKYTOUHBIX
IOPOJAYKTOB OCHOBHBIX XHUMHYECKMX KJIacCOB BEIIECTB UM IMUTMEHTHPOBAHHBIX
JTAKOKPACOYHBIX MaTEPHAIIOB.

Ymems:

- YCTaHaBIIMBaTh CTPOCHUE BEIECTB, UCXOMAS M3 XUMHUYCCKUX CBOWCTB U CIICKTPATHHBIX
XapaKTePUCTHK;

- OCYIIECTBIIATH KOHTPOJb MPOTEKAHMS XUMUIECKOTO TTPOIIeCcca;

- BBINIOJHATH KaYECTBEHHBIE pEaKlUy Ha PYHKIIMOHATbHBIE TPYIIIIHI.

Braoemy:

- OCHOBHBIMH METOJAMH TEXHHYECKOH 0€30MacHOCTH;

- METOJIaMH JKCIIEPUMEHTAIBHBIX Pa0OT IO MOJYYEHHUIO MPOMEKYTOUHBIX COCTUHEHHUH C
MPUMEHEHUEM XUMHUYECKOU MOCY/Ibl U 000pYI0BaHUS;

- METOJIaMH BBIJICJICHHSI U OYUCTKH KOHEYHBIX ITPOTYKTOB;

- MeToJlaMHU UACHTU(UKAINH U OTpeeNieHUs] KadyecTBa MOIYIPOIYKTOB.

3. Kparkoe coaep:xanue 1MCUUIIMHBI:

JlaHHasi MUCUMIUIMHA TO3BOJSET Ha MPaKTUKE B J1a0OpaTOPHBIX YCIOBUSX MPUMEHHTH
TEOPETUYECKHE 3HAHUS, KOTOpbIe OBLIM TONYyYEHBI CTYACHTOM NpPHU HM3YyYCHHUH JAUCIUTLIMHBI
«XUMHSI U TEXHOJIOTUS OpPTaHWYECKHX BEIIeCTB». B mpoliecce MpOoxXoKAeHHs JTab0paTOPHBIX
paboT CTYIEHT U3YYHT MPOIIECCHI CYIb(UPOBAHUS, HAITPOBAHUS U T.JI. ICXOIHBIX BEIIECTB, TAKUX
KaKk O€H30JI, TOJYyoJ], KCWJIOJNBI. J[7s OIEHKW TIyOMHBI TPOTEKAHUS PEAKIIUA W YUCTOTHI
COCTMHEHUH, a TaKXe IS TOJATBEPKACHUS WX CTPOEHHUS B XOJE MPOBEICHUs J1abOpaTOPHBIX
paboT CTYJIEHT HAYYUTHCS MCIIOIB30BaTh XpoMaTorpaduueckne u GU3NKO-XUMHUIECKUE METO b
aHaImn3a.

4. O0beM yueOHON JUCHUILINHBI:



4.1. Ounas popma:

B B actponom.
o B akanmem.
Bunel yue6HOM paboThI 3a4eTHBIX yacax
gacax
CIMHUTIAX
O0uas TPyA0eMKOCTb M CUUILIHHBI 11O 70 252 189
Y4eOHOMY ILIAHY
KonraktHas pa6ora (KP): 3,56 128 96
Jlaboparopusie 3ansaTus (J13) 3,56 128 96
CamocrositesibHas padora (CP): 3,44 124 93
Bui koHTpOJIsI: 3a4eT / IK3aMeH - 3auer -
4.2. 3aounas opma:
B B actponom.
" B akanmem.
Bunel yue6HOM paboThI 3a4eTHBIX yacax
gacax
CIMHUTIAX

O0umas TpyA0eMKOCTb M CUUILIHHBI MO 70 252 189
Y4eOHOMY ILIaHY
KonraktHas pa6ora (KP): 0,89 32 24
Jlabopatopusbie 3ausTus (J1a0) 0,89 32 24
CamocrositeabHasi padora (CP): 6,00 216 162
Buj koHTpOJISA: 3a4eT / IK3aMeH 011 3auer 3aver

’ (4) ®)

AHHOTaNUA padovel MPOrpaMMbl TUCIUILIHHBI

«HccaenoBanne U CHHTE3 coeHHEHUIT apomaTnyeckoro psaa» (b1.B.J1B.07.02)

1. Heab IMCHUNIHHBI — PACCMOTPETh BO3MOKHOCTH SKCIIEPUMEHTAILHBIX METOJIOB
CHUHTE3a COEJUHEHUN apoMaTHuYecKOro psijia, KOTOpble HEOOXOAUMBI IS
MOJIy4eHHUsI KOHEUHBIX ()OPM U MOT'YT OBITh UCIIOJIb30BAHBI B PA3TUYHBIX OTPACIIAX
MPOMBIIIICHHOCTH.

2. B pe3yabrare H3yYeHHs AUCHUILIUHBI
0akajaBpHUaTa q0JI’KeH:

Obnadamye cnepyromuMu npogheccuonanvruimu (I11IK) komnereHmsIMu:
CTIIOCOOHOCTBIO TPOBOAWUTH AaHAIHM3 CHIPhS, MAaTEPUAIOB M TOTOBOM MPOAYKIIUH,
OCYIIECTBIIATH OIIEHKY pe3ynbTaroB aHamu3a (ITK-10);
TOTOBHOCTBIO MCITOJTB30BATh 3HAHKE CBOMCTB XMMIYECKHX JIEMEHTOB, COSIMHEHNIA ¥ MaTepHaJIOB
Ha X OCHOBE /ISl pellieHusI 3a/1a4 podeccuoHanbHoi aestenbHoctr (TTK-18);
TOTOBHOCTBIO U3Y4aTh HAYYHO-TEXHUIECKYIO HH(POPMAITHIIO, OTEUECTBEHHBIN 1 3apyOSKHBII OMBIT
o Temaruke uccnenoBans (ITK-20).

3uams:
OCHOBHBIE MPUHIIUIIBI PA0OTHI B HAYYHO-UCCIIE0BATEIBCKOM 1abopaTopHH;
METO/bI HASHTU(DUKAMY pa3TMYHBIX KJIACCOB apOMATHYECKUX COCTUHEHUH;
TEXHUUYECKHE METOIbl CHHTE3a, CBOMCTBA W O0JACTH NPUMEHEHHUS apOMATUUYECKUX
MIPOMEKYTOUHBIX U KOHCYHBIX TIPOTYKTOB.
Ymems:
yCTaHABJIMBATh CTPOSHHE BEIIECTB, HCXO/IS M3 UX CIIEKTPATbHBIX XapaKTEPUCTHK;
KOHTPOJIMPOBATh MPOTEKAHNE XUMHUYECKON PEaKIIHH.
Bnaoemy:
METOIaMHU TEXHUYECKOM 6e30MacHOCTH MpH padoTe C apOMaTHYECKUMH COSTUHEHUSIMU,
METOJIaMH BBIJICIICHUS W OYUCTKH MCXOIHBIX BEIIECTB M KOHEUHBIX TPOIYKTOB;
METOJIaMU UICHTH(PHUKAIUU U OMpPEEICHUS KadyecTBa MCXOIHBIX BEIIECTB U KOHEYHBIX
MPOYKTOB.

o0yyalomuiica 10 mporpaMmme



3. Kparkoe coaep:xaHue 1M CUMIIMHBI:

JlanHasi MUCLMIUIMHA TO3BOJSET HAa MPAKTHKE B J1a00OpaTOPHBIX YCIOBUSX MPUMEHHTH
TEOPETUYECKHE 3HAHUS, KOTOpbIC OBLIM TOJNYYEHBI CTYACHTOM NpPH H3YYCHUH JIUCIUTLIMHBI
«XuUMUsL ¥ TEXHOJIOTHS OPTaHMYECKUX BEIIEeCTB». B mpolecce MpoxokeHus JadopaTOPHBIX
paboT CTYIEHT U3yUYUT MPOIIECCHI CYIb()DUPOBAHS, HUTPOBAHUS | T.JI. HCXOIHBIX BEIIECTB, TAKUX
Kak O€H30J]I, TOJIyoJd, KCWioJbl. [Ins oueHKM TiyOuMHBI NPOTEKaHUs PEaKUUid U YHUCTOTHI
COCIMHEHUH, a TakKe JJI MOATBEPKICHUS UX CTPOCHUS B XOJ€ MPOBEICHUS J1aOOpaTOPHBIX
paboT CTyJIEHT HayuYUThCs MCIOIB30BaTh XpoMaTorpaduueckue u (HGU3NKO-XUMUUYECKHE METOIbI
aHayu3a.

4. O0beM y4eOHOI TNCHUIIHHBI:
4.1. Oynas dopma:

B B actponom.
. B akanewm.
Bunbl yueOHOM paboThI 3a4ETHBIX yacax
yacax
CAMHUIIAX
O0umas Tpy10eMKOCTb M CUUILIHHBI MO 7 252 189
y4eOHOMY IIaHY
KonraktHas pa6ora (KP): 3,56 128 96
Jlaboparopusie 3ansaTus (J13) 3,56 128 96
CamocrositesbHas padora (CP): 3,44 124 93
Bua xoHTpoOJIA: 3aueT / IK3aMeH - 3auer -
4.2 3aounas opma:
B B actponom.
. B akanem.
Bunsr yue6HOM paboThI 3a4ETHBIX yacax
yacax
CAMHUIIAX
O0umas Tpy10eMKOCTh I CHUILIHHBI 110 70 252 189
Y4eOHOMY ILIaHy
KonrakTHas padora (KP): 0,89 32 24
Jlaboparopusie 3ansTHs (J1a0) 0,89 32 24
CamocrositeabHas padora (CP): 6,00 216 162
Buja konTpoJsi: 3a4er / 3Kk3aMeH 011 3auer 3ager
’ (4) ®)

AHHOTAIMA Y4eOHOI MPOrpaMMbl TUCIUIIIHHBI
«MexaHHYeCKHe MPOIecChl H ANMNAPAThI B TEXHOJIOTHH TOHKOT0 OPraHUY€eCKOro
cunre3a» (b1.B./1B.08.01)

1. Heap aucoMMIMHBI — (QOPMUPOBaHME Yy OOYYAIOMIMXCS OCHOB WH)KEHEPHOTO
MBITITCHHS.
2. B pesyabrare mu3ydyeHWs IUCHUILVIMHBI OO0y4YaWIIMiicd 1O TporpamMme
0akajaBpHUaTa J0JI’KeH:
Obnaoams crnenyromumu  oowenpogeccuonanrvuvimu (OIIK) u npogeccuonanvruvimu
(ITK) xommneTeHIUsAMU:
— CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AWCIHMIUIAH B
npodeccuonanproi aesteabrocty (OITK-1);
— CHOCOOHOCTBIO HCIIONIB30BAaTh 3HAHUS O COBPEMEHHOW (H3MYECKOW KapTUHE MUpa,
POCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHHH BELIECTBA JJISI TOHUMAHUSI
OKpYy>Karomiero Mupa u ssieruii npupost (OI1K-2);



— TOTOBHOCTBIO HUCIIOJIb30BaTh 3HAHUS O CTPOCHHUM BELIECTBA, IPUPOAEC XUMUYECKOU CBS3U

B Pa3JIUYHBIX KJIACCaX XMMHUYECKUX COCIMHEHUH Ul IOHUMaHUs CBOMCTB MaTepUAJIOB U

MeXaHHM3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOMINX B okpyxkatomieM mupe (OI1K-3);

—  CIIOCOOHOCTBIO aHATIM3UPOBATH TEXHUYECKYIO JOKYMEHTALUIO, IOJ0UpaTh 000py10BaHHUE,

TOTOBUTH 3asBKU Ha MpHOOpeTeHrne 1 peMoHT obopynoBanus (I1K-9).

3namo:

— TEOPETHYECKHUE OCHOBBI IIPOLIECCOB U3MENBYECHHS U CMEILICHHUS;
— KOHCTPYKUMH ¥ NPUHLUIIBI JEHCTBUS OCHOBHBIX COBPEMEHHBIX MAIUH JJI U3MEJIbYCHHUS

Y CMEUICHUSI MaTEepPUaJIOB;

— METOJMKHU pacyeTa TEXHOJIOTHYECKOT0 000Py10BaHUSL.
- Vmemy:
— IPOBOAMUTH MEXAHWYECKHE PACYETHI JIEMEHTOB MAIWH JUIS U3MEIbYCHUS U CMELICHHUS

MaTepHaIOB.

Braoemy:

— HaBBIKAMU aHAJIN3a MEXaHUYECKUX IIPOLECCOB XMMUYECKUX IIPOU3BOJICTB;

— TEXHOJIOTMYECKMMHU pacyeTaMHu 000py10BaHHUS;

— pacyeTamM TUIOBBIX JIeTaJel MallliH, IOJb3YsCh clipaBouHOM nuTeparypoit u 'OCTamu.
3. Kparkoe conepxaHne TMCHHUIIMHBI:

1. BBenenune

Ponp nmpeamera «MexaHndeckue IpOLECCHl U anIapaTrbl XMMHUYECKONM TEXHOJIOIMH» B
(GopMUPOBaHUM HHXXEHEpa XUMHUKa-TeXHosora. «MexaHHuuecKue NpOLEeCcChl M almnaparbl
XUMHYECKON TEXHOJIOTMHM» —OCHOBAa Ul IPOCKTUPOBAHUS HOBBIX M COBEPIICHCTBOBAHUS
JEHCTBYIOIMX TEXHOJOTUYECKUX YCTAHOBOK XUMUYECKUX MTPEAPUATHIMA.

2. Moayas 1. U3Mes1bueHHe TBEPABIX BelleCTB

®u3nko-mexaHnyeckue cBoiictBa MatepuanoB. CrocoObl u3MenbueHus. Teopuu
u3MenpueHus. JpoOuiiky, pa3pyuiane MaTepuai cxaTueM (ILEeKOBble, KOHYCHbIE, BAJIKOBBIE).
JpoOuiku yaapHOTo qeicTBUs (POTOPHBIE M MOJIOTKOBBIE APOOMIIKH, MTATBLIEBBIC N3METBUNUTEIN ).
MamuHsl  yIapHO-UCTHPAIOIIEro  JeHcTBUsA  (MENBHUIBI €  BpamaromuMcs OapabaHoM,
BUOpAIIOHHBIE MEJBHUIIBI). V3MenpuuTeny pa3gaBIMBAIONIETO W HCTUPAIOMIETO JCUCTBUS
(OeryHHblE MENBHUIIBI, KAaTKOBO-TapeibyaThle H3MEIbUUTENH, OHCEpHblE HW3MEIbYUTEIN).
Crpylinble MenpHUIBL. O01aCTh IPUMEHEHUS, MPUHIUN 1eHCTBUS, KJIacCU(PUKaIHS.

3. Moayas 2. CMmeienue.

[Tpoueccst  cmemenns. Kiaccudukamust cmecureneit. CMmerieHue BBICOKOBSI3KHX
HOJIMMEPOB (UEePBSUHbIE MAIIMHBI, BAJIKOBBIE MaIlIMHbl). CMECUTENN NEPUOINYECKOTO AEHCTBUSL.
Kuneruka nponeccoB cmemnienus. CMmeleHne ChIydnx MaTepuanoB. bapaOaHHbIE CMECUTEINH.
YepBsAuHO-IONIACTHBIE ~ CMECUTENN. JIEHTOUHBIE CMECHTENH. bBEeryHKoBblE  CMECHUTENH.
[MupkynsuuoHHbIE CMECHTEIN c IICEBJI00KHKEHUEM CBIITY4€Ero Marepuana
OBICTpOBpAIAIOIIMMCSA  POTOPOM.  YcpenHuTenud. CMecuTenu HENpepbIBHOIO  JEHCTBHUS.
['paBuTanmonssie cMecuteny. BuOpaunonusie cmecutenu. [IpaMoTouHble CMECUTENH.

4. O0beM yuyeOHO# AMCUMIIMHBI:
4.1. Ouynas dopma:

Bunpt yueOHoi paboThI B 3auernsix | B akamem. | B actpoHOM.
eIMHUIIAX gacax qacax

O0mas TpyA0eMKOCTb JMCIUILTHHBI 20 7 54
1o y4e0HOMY ILIAHY

Kounrakthas patora (KP): 0,9 32 24
Jlexuuu (JIek) 0,45 16 12
[IpakTuueckue 3ansatus (I113) 0,45 16 12
CamocrosiTtesbHas padora (CP): 1,1 40 30

Buj koHTpoJIsi: 3a4eT / IK3aMeH - 3aver -




4.2. 3aounas dopma:

Bunast yueOHoI paboThI B 3auetnsix | Bakamem. | B actponom.
SIMHUIIAX qacax qacax
OO0masi Tpy10€eMKOCTb 1M CHUILIUHBI 20 79 54
1o y4eOHOMY ILIAHY
Konrakthas padora (KP): 0,22 8 6
Jlexuuu (JIek) 0,11 4 3
[Ipaktrueckue 3ausarus (I113) 0,11 4 3
CamocrositesibHas padora (CP): 1,67 60 45
Buja xoHTpoJisi: 3a4er / 3k3aMeH 0,11 3auer 3auer
(4) 3)

AHHOTaNUs Y4eOHOIl MPOorpaMMbl M CUUILTHHBI
«MexaHMKa XUMHYECKUX MPOU3BOACTB B TEXHOJIOTUH TOHKOT0 OPraHN4€CcKOro
cunte3a» (b1.B./[B.08.02)

1. Heab AMCHMINIMHBI — HAYYNUTh 00YYaIOLIET0CsI TBOPUYECKOMY MOJAXOAY K BBHIIIOJTHEHHUIO
UH)KEHEPHBIX pacueToB Ha IPOYHOCTb, MXECTKOCTb M YCTOMYMBOCTH 3JIEMEHTOB
KOHCTPYKUMH, AETAJIIEH U y3J10B MAIlIMH U aIllapaToB.

2. B pe3yabrare M3y4YeHHs [JUCUMIUIMHBI oO0y4YalolMiicd 10 mporpaMmme
0akajaBpHUaTa q0JI’KeH:

Obnaoams crnenyromumu  oouenpogheccuonanvhuimu (OIIK) u npogeccuonanvruvivu

(IIK) xomnereHIUsAMU:

CIOCOOHOCTBIO MCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX IUCIMILIMH B
npodeccuonanproii aesteabroctu (OITK-1);

CIOCOOHOCTBIO HCIOJIb30BaTh 3HAHMS O COBPEMEHHOM (M3MUECKOW KapTHHE MUpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOEHUU BEILECTBA ISl [IOHUMaHUS
OKpYy’Karomiero Mupa u sisnenuit npupozast (OITK-2);

TOTOBHOCTb MCIIOJIb30BaTh 3HAHUS O CTPOCHUHU BEIIECTBA, IPUPOJIE XUMUYECKON CBSI3U B
Pa3IMYHBIX KJIACCAX XMMUYECKUX COEAMHEHUH JJI MOHMMaHMs CBOMCTB MaTepHalioB M
MeXaHM3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOMINX B okpyxkatorem mupe (OITK-3);
CIOCOOHOCTBIO aHAIM3UPOBATh TEXHUUECKYIO IOKYMEHTAIINIO, T01I0MpaTh 000pYAOBaHHE,
TOTOBUTH 3asBKU Ha MPHOOpeTeHne 1 peMoHT obopynoBanus (ITK-9).

3uamo:

OCHOBHBIE YPaBHEHUS U METOJIbI PELIECHUS 3a/1a4 CONPOTUBIICHUS MaTEPUAIIOB U JeTalel
MaIllnH;

OCHOBHBIE METO/Ibl PACYETOB HA IPOYHOCTH U JKECTKOCTH DJIEMEHTOB KOHCTPYKIUI MaIIVH
Y annaparos;

OCHOBBI TEOPHH pacueTa JeTajlel ¥ y3JI0B MAILUH U allllapaToB XMMUUYECKON TEXHOJIOTUH.
Ymemu:

IIPOBOAMTH PAacUeThl 3JIEMEHTOB KOHCTPYKIMI Ha OCHOBE METOJOB COINPOTHUBIIECHUS
MaTepuasos;

paccUUTHIBATh U KOHCTPYHPOBATD JAETAIHM MAIIUH 110 HCXOHBIM JIaHHBIM;

NPOU3BOJIUTH  pacyeTbl IO  OCHOBHBIM  KpUTEpUsM  pabOTOCIIOCOOHOCTH U
KOHCTPYMPOBAHUS J€TaJIe MallUH.

Bnaoemy:

HaBBIKAMU pacyeTa COMPOTUBICHHUS MAaTepHAIOB aHAIUTHYECKUMHU METOJIaMH;

HaBbIKaMU BbIOOpA MaTepUasoB M0 KPUTEPHUSIM MPOUYHOCTH;

pacueTaMu TUIIOBBIX A€Tajel MalllH, 0JIb3YsACh clipaBo4yHOM Juteparypoi u 'OCTamu.
3. Kpartkoe conepikanne TuCHUIIHHBI:



1. VI3ru6 »1eMeHTOB MAIllMH U allapaToB

1.1. IuddepennmanbHoe ypaBHECHUE U30THYTON OCH OaIKu. DHEPTeTUUECKHI METO/T
onpenenenus nepemenieHui. arerpan Mopa. IIpasuno Bepemaruna.

1.2. PacyeT craTuuecKku HEOMPEASTMMBIX OAIOK U paMm.

2. I[Tpo4HOCTH COCY/IOB U aIapaToB

Pacyer Ha MPOYHOCTH TOJICTOCTEHHBIX HUINHAPOB. CIOCOOBI MOBBIIICHUS HECYIEH
CIIOCOOHOCTH TOJICTOCTCHHBIX IUITMHJIPOB.

3. Coennuenue nerajgei MamiuH.

Mexannueckue niepenaun. 3youartsie nepenadn. YepBsunbie nepenaun. PemeHHbIC

nepenaun. Penykropsl. [Ipumepsl cxem peayKkTopoB.

4. O0beM y4eOHO THCHUTTHHBI.
4.1. Ounas dopma:

Bunbr yueOHOM paboThI B 3auetnbix | Bakagem. | B actponowm.

€AMHUIIAX qyacax Jacax

OO0mast TpyA0eMKOCTb M CHUILIHHBI 2.0 72 54

10 y4e0HOMY ILIAHY

KonrakrHas padora (KP): 0,9 32 24

Jlexuuu (JIek) 0,45 16 12

[IpaxTuueckue 3ansatus (I113) 0,45 16 12

CamocronitesbHas padora (CP): 1,1 40 30

Buj koHTpoJIsi: 3a4eT / IK3aMeH - 3aver -

1.1. 3aounas dopma:
Bunasr yue6HOM paboThI B 3aueTHBIX B akanem. B actponomMm.

€IMHUIIAX qacax qacax

OO0mast TpyA0eMKOCTb M CHUILIHHBI 2.0 72 54

10 y4e0HOMY ILIAHY

Kounrakthas patora (KP): 0,22 8 6

Jlexumu (JIek) 0,11 4 3

[IpaxTuueckue 3ansatus (I113) 0,11 4 3

CamocrosiTtesbaas padora (CP): 1,67 60 45

Buj xoutpoJisi: 3a4er / 3k3amMeH 0,11 3auer 3auer

(4) 3)

AHHOTaNUA padoyeil MPOrpaMMbl TUCHHUILIHHBI
«JlonoJiHUTE IbHBbIE IJ1aBbl (PU3NUECKOH XMMUU OPraHUYECKHUX COeTMHEHUIT»
(b1.B./1B.09.01)

1. Heab MUCHUIUIMHBI — O3HAKOMHTHCS C TEPMOJMHAMHYECKOW TEOPHEH pPacTBOPOB
9JIEKTPOJMTOB M JJEKTPOXUMHUYCCKHX IIeTel (TallbBaHUYECKUX 3JICMEHTOB), TMOHSTH
OCHOBHBIC KHHETHYECKUE 3aKOHOMEPHOCTH MPOTEKAHMSI XUMUYECKHUX MPOIIECCOB, POJIb
KaTan3a I XUMUYIECKOH TEXHOIOTHH.

2. B pesyabrare wu3ydyeHHs JUCHHUIIHHBI
0akaJjiaBpUaTa J10JIKeH

Obnaoams crnenyromumu npogeccuonanvuvimu (I1K) kommnereHIUsIMU:

—  CIOCOOHOCTHIO TUIAHHPOBATH U MPOBOANUTH (DU3UUECKHE U XUMHUYCCKHE SKCIIEPHUMEHTHI,

POBOIUTH 00PabOTKY UX PE3yJbTATOB M OIICHUBATH MOTPEITHOCTH, BBIIBUTATh TUIIOTE3bI

U yCTaHABIMBATh TPAHHUIBI MX MPUMCHEHHUS, MPUMEHATh METOJBl MaTEMaTHYECKOTO

o0yyalomuiicda 1m0 mporpamMmme



aHaJIM3a U MOJEIIMPOBAHUS, TEOPETUUECKOTO U SKCIIEpUMEHTaNbHOro uccnenopanus (11K-
16);

— TOTOBHOCTHIO HCIOJB30BATh 3HAHUS OCHOBHBIX (DU3MYECKUX TEOPHHA JUISI pPELICHUs
BO3HHUKAIOIIMX (U3NYECKUX 3a]a4, CaMOCTOSTENbHOIO IpPUOOpeTeHus (pU3nUecKux
3HAaHUH, Ui TOHUMaHWUSA TPUHIUIIOB PabOThl MPUOOPOB M YCTPOHCTB, B TOM YHCIE
BBIXOJISIIHX 32 TPe/IeIIbl KOMIIETEHTHOCTH KOHKpeTHOro HanpasieHus (I1K-19).
3uams:

— ONINYMTEIbHbIE OCOOCHHOCTH B IOBEJCHMHM PACTBOPOB IEKTPOJIMTOB, CBSI3aHHBIE C
IIPOXOXKIAEHUEM NIEKTPUUYECKOTO TOKA;

— TEOPUIO TalbBAaHUYECKUX SIBIICHUIA;

— TEOpPUM KUHETHKH, IIyTH TEOPETHUECKOI'O pacueTa CKOPOCTEH XUMHYECKHMX PEAKLU U
OrPaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOJIOB;

— OCHOBBI TEOpUH (POTOXMMHYECKMX M IICTIHBIX PEAKIHUHA, OCOOCHHOCTH WX CTaIUHHOTO
IPOTEKAHUS U YCIIOBHSI OCYILECTBIICHUS;

— OCHOBHBIE YEpPTbl TI'OMOI€HHOIO U TETEPOr€HHOT0 Karajau3a, IPUYMHBl YCKOPEHMUS
XMMHUYECKOI'0 Ipoliecca B IPUCYTCTBUU KaTalIu3aTopa.

Ymems:

— TIPUMEHATh KOHJYKTOMETPUYECKHE U  IOTEHUUOMETPUYECKHE H3MEpeHMs s
ONpesesieHusT TEPMOJAMHAMUYECKUX (DYHKUMH XMMHUYECKUX peakUud, KOHCTAHTBI
JMCCOLIMALIMY, TPOU3BEICHUS PAaCTBOPUMOCTH, pH pacTBOpOB U T.1.

— IPUMEHATHh TEOPETUYECKUE 3HAHUS U OKCIEPUMEHTaJbHbIE METOJbl HCCIEIOBAHUS
(Gu3nUecKoil XMMHMU AJIS peIleHUs] BOIPOCOB, BO3HUKAIOUIMX MPU U3YYEHUU KHUHETUKU
XUMHYECKUX PEAKIIUM;

— IPOBOAMTH AaHAJIU3 U KPUTUYECKU OLIEHUBATh MOJIyYCHHbIE SKCIIEPUMEHTAIbHBIE 1aHHbIE,
0000mIaTh 1 enaTh 0O0CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX  JJIEGKTPOXMMHUYECKHMX METO/JOB  HCCIENOBAaHUS IS
OIpesieIeHUs] TEPMOAMHAMHUYECKUX XAPAKTEPUCTUK 3UIEKTPOIUTOB U XUMHUYECKUX
pEeaKLuii;

— METOJaMH OIPENEICHUS MOPsIKa U CKOPOCTU PEAKINH, YCTAHOBJICHMS JIMMUTUPYIOLIEH
CTaJuU U MEXAHU3Ma N3y4aeMON XUMHYECKON peaKIvy;

— HaBbIKaMH COCTaBJICHUS TAJIbBAHMYECKHUX JJIEMEHTOB JUId ILEJIed  ONpElNeCHHUs
TEPMOJMHAMHYECKUX XapaKTEPUCTUK U KOHCTAHT PABHOBECHUS UCCIIEyEMON PEaKIINH;

— 3HAHMUAMU OCHOBHBIX 3aKOHOB XHMHYECKOM KMHETHKH, BIMSHUS PAa3IUYHBIX (PAKTOPOB
(TeMmieparypsbl, 1aBJI€HUS, KaTaJIM3aToOpa) Ha CKOPOCTh XUMUUECKON PEaKIIUH.

3. Kpartkoe conepxaHue IUCHMIIIHHBI

PacTtBopsl 3sekTpoMTOB. OnekTpoctatuueckas Teopusi Jlebas-Xiokkens. Pacuer
AKTUBHOCTH U CPEJHUX MOHHBIX KOA(P(PHUIMEHTOB aKTUBHOCTH CHIIBHBIX 3JIEKTPOJIUTOB B
pa30aBiIeHHBIX M KOHIIEHTPUPOBAHHBIX PACTBOPOB U PACTBOpPAX YMEPEHHOH KOHIIEHTpaIUH.
VYaenbHas U MoJIIpHasl dJIEKTPUUECKHE MPOBOAMMOCTH. CKOPOCTh ABM)KEHUS U IOJBHKHOCTH
noHOB. [IpenenbHble MOJSPHBIE 3JIEKTPONPOBOJHOCTH MOHOB. 3aKOH HE3aBHCHUMOIO JIBUKEHUS
noHoB Konbpayma. [IpumeHeHre n3MepeHuil 3JEKTPUUECKON POBOIUMOCTHU AJISl ONIPEAEICHUS
CTENEHH U KOHCTAHTbI IUCCOLMALINN CTA0BIX JIEKTPOJIUTOB.

DJIEKTPOXMMHYECKHe CHCTeMbl (menu). Bo3HUKHOBEHHE CKayka MOTEHIMAla HAarpaHULE
pa3nena npoBoaHukoB | u |l pona. /IBoitHOW snexkTpuyeckuil cioil. DIEeKTpOJIBIXKYIIAs CHIa
raJIbBAHUYECKOTO  AJIEMEHTA, AJIEKTPOAHBIM IOTEHUMald. TepMoaMHaMuyecKkas Teopus
ralbBaHWYECKUX SBJICHUM, ypaBHeHHWe HepHcTa. Dnexkrpoxmmudeckas (opma OCHOBHOTO
yYpaBHEHHsI TepMOJUHAMUKH, TemrepaTypHblii koadduuuent I/C. Dnextponst | u Il pona,
ra3oBble U OKUCIMTEIHbHO-BOCCTAHOBUTEIbHBIE AJNEKTPOAbI. THUIBI TaJbBaHUYECKUX 3JIEMEHTOB:
XUMHUYECKHE, KOHIIEHTPALMOHHBIE, C TIEPEHOCOM U 0e3 nepeHoca. XMMUYEeCKHe HCTOYHUKH TOKa,
TOTJIMBHBIE 3JIEMEHTHI.



XuMnuyeckass KHHeTHKA. CKOPOCTh XUMUYECKON peaKIMy, KOHCTAHTa CKOPOCTHU, TOPSIIOK
U MOJICKYJIIPHOCTh peakinnu. KuHeTnka HeoOpaTHMMBIX peakuuid 1-ro, 2-ro, 3-T0 W HYJIEBOTO
nopsiakoB. JluddepeHnmanbaple ¥ MHTETPATbHBIE METOJBI OMpPECNICHUS] MOPsAKA pPEeaKIuH.
Crnosxuble peakiuu. [IpuHINI HE3aBUCUMOT0 MPOTEKaHUS 3JIEMEHTApHBIX peakuuil. OOpaTumble,
napajuleJbHbIE U MOCIE10BaTENbHbIE peakuy 1-ro nopsiika. BinusHue remneparypbl Ha CKOPOCTh
peakuuu, npudarmkeHHoe npasuiio Baut-I'odda. YpaBaenue Appennyca, nuddepeHnnanbaas u
UHTETpaibHble (POPMBI ypaBHEHHs. DKCIIOHEHIMAIbHAS (JOpMa ypaBHEHHsSI AppeHryca. DHEprus
AKTHBALMU U IIPEIAIKCIOHECHIIMAIbHBIA MHOXKHUTEIb.

Teopun XUMUYECKON KHUHETHUKH: TEOpPUS AKTUBHBIX COYAAPEHHU U TEOpHUs IEPEXOJHOTO
cocrossHust TIIC (akTUBHPOBAHHOTO KOMIUIEKCA). OHTANbIMS M OSHTPONUS aAKTHUBALIUU.
DOTOXMMHYECKHE peaknud. XuMudeckue u (poTopuzndeckne CTaauu, BTOPUYHBIE MPOIECCHI.
Kuneruka doroxummuueckux peakiuil. CeHCHOMIM3UPOBAaHHBIE (OTOXUMUYECKUE pEaKLUU.
LlenHble peakiyy, MEXaHU3MbI 3apOKICHUsS, Pa3BUTHA U OOpbIBa 1enu. Hepa3BeTBieHHbIE U
pa3BETBJICHHBIE IIENHBIE peakuuu. BeposATHOCTHas Teopus Pa3BETBICHHBIX PEAKLIMM.
[IpenenbHble SIBICHUS B LIEMTHBIX PEAKIUAX, HIDKHUM 1 BEPXHUU TIPEIeIibl BOCINIAMEHEHHUSL.

Karamm3. T'omoreHHeli u rereporeHHblid Karaiu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJIUTUYECKUX peakuuil. BiausHue karanuzaTtopa Ha TEPMOJMHAMHYECKHE UM KHUHETUYECKUE
napameTpbl peakiuu. CelIeKTUBHOCTh KaTallu3aTopa, KaTaJuTUYeCKas aKTUBHOCTh. | OMOTeHHBIN
karanu3. CIuUTHBIA U pa3fesIbHbI MEXaHU3Mbl KaTAJIMTUYECKOrO JIEHCTBUS. DHEPreTUUYecKue
JTUarpamMmbl B3aMMO/ICHCTBUS PEareHToOB ¢ Kartaau3zaTopoM. OOl u cnenuuueckuii KuCiIoTHO-
OCHOBHOM Katayn3. Katains KoMIuIeKCaMu MEPEXOAHbIX METAIIIOB. DEepMEHTATUBHBIN KaTaau3.
I'ereporennsiii  Karanu3. TuUIbl TeTEPOr€HHBIX  KATAIM3aTOPOB. 3aKOH JEHCTBYIOLIUX
IOBEpXHOCTEN. KMHETHKA IreTepOreHHBIX PEAKIU.

4. O0beM yueOHOH AN CUMIIJIMHBI:

4.1. Oynas dopma:

B B actponom.
o B akagem.
Bunel yue6HoI paboTh 3a4€THBIX yacax
gacax
eIMHULIAX

OO0mast TpyA0eMKOCTb M CHUILIHHBI 5.0 180 135
1o y4eO0HOMY ILIAHY
KonraktHas pa6ora (KP): 1,8 64 48
Jlexuuu (Jlek) 0,9 32 24
[Tpaktuueckue 3ansatus (I113) 0,9 32 24
CamocrositesibHas pa6ora (CP): 2,2 80 60
Bupa xoHTpoJsi: 3a4er / Ik3aMeH 10 9K3aMeH JK3aMeH

' (36) (27)

4.2. 3aounas ¢opma:
B B actponom.
. B akanem.
Bunsr yaeGHoI paboTh 3a4ETHBIX gacax
gacax
CIMHUTIAX

OO0mast TpyA0eMKOCTb 1M CHUILIHHBI 5.0 180 135
1o y4eO0HOMY ILIAHY
KonraktHas patora (KP): 0,44 16 12
Jlexruu (JIek) 0,22 8 6
[Tpaktuueckue 3ansatus (I113) 0,22 8 6
CamocrosiTesannas pa6ora (CP): 4,31 155 116,25
Buj koHTpoJIsi: 3a4eT / IK3aMeH 0.5 JK3aMeH JK3aMeH

’ ) (6,75)




AHHOTaNUA padoyeil MpPOorpaMMbl M CHUIITTHHBI
«XHMHYecKasi KHHETHKA W KaTaJIu3 opranndyeckux coexnHenuiin» (b1.B./1B.09.02)

1. Heap auCHUIUIMHBI — CcPOPMUPOBATH 3HAHUS Yy oOOydaromierocss 00 OCHOBHBIX
KAHETHYECKUX 3aKOHOMEPHOCTSAX TIPOTEKAHUS XHMHYECKHUX IPOILECCOB, MYyTAX
BBISIBJICHHST ~ METOJOB,  IO3BOJISIFOIIMX ~ yYCTAHABIMBATH  MPHPOAY  CKOPOCTh-
OTIPENEeNSIONIEH CTaqui | JIeNaTh BBIBOABI O BO3MOXXHOM MEXaHU3ME pEakilu,
MOHUMATH POJIb KaTaJIU3a JUIsl XAMUYECKON TEXHOJIOTHH.

2. B pe3yabrare wu3yYeHUs] UCHUILIMHBI oOyyawiuiics Mo Tmporpamme
0akajiaBpHUAaTa JI0JI:KeH:

Obnadams cnenyrouumu npogheccuonanvrvimu (I11K) koMmmnereHusamMu:

— CIIOCOOHOCTBIO TUIAHMPOBATH U MPOBOJAUTH (HU3NYECKHE U XUMHUYECKHE SKCIICPHUMEHTHI,

MMpOBOAUTDH o6pa60TI<y HX PE3YIbTATOB N OLUCHUBATH IIOI'PCHIHOCTH, BBIABUI'aTh T'MIIOTE3bI
N YCTAaHABJIMBATH I'paHUIbl HMX IPHUMCEHCHUSA, INMPHUMEHATH METOAbI MAaTEMAaTH4YCCKOI'O
aHaJIn3a U MOJICITMPOBAHMS, TEOPETUUECKOTO U KCIIEpUMEHTaIbHOTO rccienoBanus (I1K-
16);

— TOTOBHOCTBKO HCIIOJIB30BATh 3HAHHWA OCHOBHBIX (1)I/ISI/II-IGCKI/IX Teopnﬁ JUUIA pGIHCHI/Iﬂ
BO3HHUKAIOMNX (U3NYECKUX 3a7ad, CaMOCTOATEIBHOTO MpHOOpeTeHus: (Gu3mdeckux
3HaHI/II71, JI1 IIOHUMAaHUA IMPHUHIUIIOB pa6OTLI HpI/I60pOB nu YCTpOﬁCTB, B TOM 4YHUCIIC
BBIXOIAIIMX 32 IIPEICIIbl KOMIETEHTHOCTH KOHKpeTHOro Hanpasienus (ITK-19).

3uamo:

— OCHOBHbIE KUHETHUYECKUE 3aKOHOMEPHOCTH IIPOTEKAHUS XMMUUECKUX PEAKLINM;

— TEOpPUH XUMUYECKOM KMHETHUKH, IYyTH TEOPETUYECKOr0 pacdyera CKOPOCTEH XMMUYECKUX
peakuuil 1 OrpaHU4YEeHUs B IPUMEHUMOCTH PaCYETHBIX METO/IOB;

— OCHOBBI Teopud (POTOXMMHUYECKMX U UEHHBIX pEeaKIHil, peaknuid B pacTBOpax.
0COOEHHOCTH UX CTQAMHHOTO MPOTEKaHUS U YCIIOBHSI OCYIIECTBICHHUS;

— OCHOBHBIE YEpPTbl T'OMOI€HHOI'O U TETEPOr€HHOT0 Karajau3a, HPUYMHBl YCKOPEHHUS
XUMHUYECKOI0 IIpoLecca B IPUCYTCTBUU KaTalu3aTopa.

Ymemu:

— ITPUMEHATH TEOPETUYECKUE 3HAHUSA U OKCIEPUMEHTAJIbHBIE METOJbI HCCIEIOBAHUS
¢u3nYecKO XUMUM 7Sl PELICHHs] BOIPOCOB, BOSHUKAIOUIMX MPH U3YYEHUH KUHETHKH
XUMHUYECKHUX PEAKIIN;

— HaXOAMThb CKOPOCTh M YCTaHABJIMUBATh MOPSIOK XUMUYECKOHN peaKknu;

— TPOBOAMTH aHAIM3 U KPUTHUUECKU OLICHUBATh IOITY4YEHHBIE SKCIIEPUMEHTAJIbHBIE TAHHBIE,
000011aTh U J1e1aTh 000CHOBAHHBIE BHIBOBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:

— 3HaHUSMU OCHOBHBIX 3aKOHOB XMMHYECKOW KMHETUKH, BIUSHHUS Pa3IMYHbIX (PAKTOPOB
(TemmepaTypbl, JaBJIEHUs, KaTalu3aTopa) Ha CKOPOCTh XUMHUUECKOW PEeaKIIUH.

— KOMIUIEKCOM METOJIOB OIPEIEICHHUS MOPSIJIKA U CKOPOCTH peaKLnu;

— TOAXOJaMM JUISl YCTAaHOBJIEHUS JIMMUTUPYIOLIEH CTaguud M MEXaHM3Ma H3ydaeMou
XUMHYECKON PEAKIUU.

3. Kpartkoe conepixaHne IUCHMIIIHHBI

XuMnyeckass KMHeTHKA. CKOPOCTh XUMUYECKON PEAKIINH, KOHCTaHTa CKOPOCTH, MOPSAOK
U MOJIEKYJISPHOCTh peakiuu. KuHetnka HeoOpaTuMbIx peakiuii 1-ro, 2-ro, 3-ro U HyJIEBOIrO
nopsaakoB. JluddepeHunanbHble ¥ UHTETpalibHbIE METOJbI OINpENeTeHUs MOPSAIKa pPEeaKIHU.
CrnoxHnble peakiuy. [[puHIMIT HE3aBUCUMOTO MPOTEKaHUS dJIEMEHTApHBIX peakiuil. O6paTumele,
NapaJuleIbHbIE U MTOCJIEI0BATENbHbIE peakuuu 1-ro nopsaka. [[puHIMN TMMUTHPYIOIEN CTaIun
MOCJIEI0BATEIbHON XUMHUECKON peakiui. MeTo/ KBa3uCTallMOHAPHBIX KOHLIEHTpAIHii, 001acTh
npuMeHeHus. BrusHue Temmneparypbl Ha CKOPOCTbh PEaKIMH, NMPUOIMKEHHOE MpaBuiio BaHT-
[opda. YpaBuenue Appenuyca, muddepeHraabHas U HHTErpajbHble (OPMBI ypaBHEHHS.
OKcrnoHeHIManbHasg  gopma  ypaBHEHUs  AppeHuyca. OHeprusi  aKkTUBallUM U
IPEIIKCIIOHEHIIMATIbHBIA MHOKUTENb.



Teopun XMMHUUYECKOW KMHETUKH: TEOPHUS aKTHBHBIX COYJApPEHUN U TEOpHUs IEPEXOIHOIO
cocrossaust TIIC (aktuBupoBanHOro komruiekca). OcHoBHbie monoxeHuss TAC, mexaHu3m
aKTUBaUU MoJieKysl. KoHcTaHTa CKOpOCTH OMMOJEKYISpHOW peakiuu. DU3UdecKuil CMBICI
IIPEIIKCIIOHCHIIMAIBHOTO MHOXMTENIS W DHEPrUM aKTUBAallMM B PaMKax TEOPUM AKTHBHBIX
coynapenuii. Crepudeckuii pakTop, HEOOXOIUMOCTh €T0 BBEJCHHS B KHHETHUECKOE ypaBHEHUE
peakuuu. JlocToMHCTBA M HENOCTaTKM TEOPUM AKTMBHBIX COyJapeHUH. MexaHusMm
MOHOMOJIEKYJISIPHBIX ra30BbIX peakuuii B pamkax TAC. Cxema JIunnemana. Teopus nepexoaHoro
coctosiaus (aktuBupoBanHoro komiuiekca) (TIIC wmmu TAK). OcnoBubie monoxenus TIIC,
KMHETUYECKasi CXeMa pPEaKuu. AKTHUBHUPOBAHHBI KOMIUIEKC M €ro cBoicTBa. IloBepXHOCTH
NOTeHIMaIbHOM sHepruu. KoopauHara peakuuu, OpoQuiib MyTH PeakLUu, SHEPIUsl aKTUBALUH.
OHTajbOMsl U SHTPONUS aKTUBaLuu. VcTonkoBaHME INPENdKCIOHEHIMATIBHOTO MHOXHUTENS U
CTepUUYECKOro (akTopa B paMKaxX TEOPUH MEPEXOAHOTO COCTOAHUA. JIOCTOMHCTBA M HEIOCTATKU
TEOPHH.

DoTOXMMHUYECKHE peakIuu. XUMHYecKHMe U (OTOPU3UYECKHUE CTaJuM, BTOPUYHBIE
nporeccel. Kunernka goroxummuueckux peakuuid. CeHcHOMNIM3upoBaHHBIE (OTOXUMHUYECKHE
peakuuu. llemHble peakiuM, MEXaHM3Mbl 3apOXJIEHUS, PAa3BUTUA M OOpbIBA LEIH.
Hepa3sBeTBieHHble U pa3BEeTBICHHbIE LIETIHbIE peakuu. BeposiTHOCTHAs Teopus pa3BETBICHHbBIX
peakuuii. IlpenenpHple SBICHMS B LENHBIX pEaKUUsAX, HWKHUM W BEPXHUM IIpeneisl
BocruiaMeHeHusl. OCOOEHHOCTH NPOTEKaHUs XMMHUYECKUX peaklMil B pacTBopax. KieTouHslit
s¢¢exr. Kunernueckas cxema npoTekaHusi OMMOJIEKYIISIpHON peakuuu B pactBope. [IpenenbHble
cllyual TPOTEKaHWs peakuuu. beictpeie  (AudPy3MOHHO-KOHTPOIUPYEMBIE)  PEaKIIHH,
TG PY3MOHHBIN TNpenen KOHCTaHThl CKOPOCTH peakiuu. YpaBHeHue bpencreaa-breppyma.
KuHeTnka MOHHBIX peakiui B pacTBOpax. BiysiHue HOHHOM CHJIBI PACTBOPA HA CKOPOCTh PEAKLIAN
C ydacTHMeM HMOHOB. MakpokuHeTuka. Ponb nuddy3uum B KMHETHKE I'eTepOreHHBIX PpEaKLHi.
Paznuunble pe:xuMbl IPOTEKaHUS PEaKIUi (BHELIHSS KUHETHYECKasi 001acTh; 00J1acTH BHEIIHEN
U BHyTpeHHel nuddy3un).

Karanu3. ['omoreHHwlli u rereporeHHblii KaTaiu3. OCHOBHbIE 3aKOHOMEPHOCTH
KAaTaJIUTUYECKUX peakuui. BiausHue karanusaTropa Ha TEPMOJUHAMHYECKHE U KUHETUYECKUE
napaMmeTpsl peakiuu. CeleKTUBHOCTh KaTalu3aTopa, KaTaJIuTHUecKas akTUBHOCTh. | OMOTe€HHBIN
karanu3. CIUTHBIA M pa3[esIbHBI MEXAaHM3Mbl KaTAJIMTUYECKOIO JEHCTBUSA. DHEPreTUUYECKUE
JarpamMMbl B3aMO/IEHCTBUSI PEareHTOB ¢ Kartaau3zaTopoM. O0muil u cnenupruueckuii KuciaoTHO-
OCHOBHOH Karanu3. KaTtanus koMIuleKcaMM NEpeXoIHbIX MeTauloB. DepMEHTATUBHBIN KaTallus.
['ereporennslii kartamu3. TUObl TeTEPOTEHHBIX KaTalU3aTOpOB. 3aKOH JIEHCTBYIOIIMX
nosBepxHocTel. KuneTtnka rereporeHHsix peakuuil. Teopun karanusa.

4. O0beM yueOHOI TMCUUTIUHBI:

4.1. Oynas ¢opma:

B B actponomM.
. B axanem.
Bunsl yueOHoI paboThl 3a4YEeTHBIX gacax
gacax
eIMHUIIAX
O0mas TpyA0eMKOCTb JHCIUILTHHBI 5.0 180 135
1o y4e0HOMY ILIAHY
Kounrakrhas pa6ora (KP): 1,8 64 48
Jlextum (Jlek) 0,9 32 24
[IpakTuueckue 3anstus (I113) 0,9 32 24
CamocrositesbHas padora (CP): 2,2 80 60
Buj koHTpoJIsi: 3a4eT / IK3aMeH 10 JK3aMeH JK3aMeH
’ (36) (27)
1.1. 3aounas popma:
B B actponomM.
. B akanem.
Bunel yueGHoI paboTh 3a4€THBIX yacax
qacax
eIMHUIIAX




OO6masi Tpy10eMKOCTh THCITHILTHHbI 5.0 180 135
1o y4e0HOMY IIAHY
Konrakrnas pa6ora (KP): 0,44 16 12
Jlexruu (JIek) 0,22 8 6
[Tpaktrueckue 3ansatus (113) 0,22 8 6
CamocrositesbHas padora (CP): 4,31 155 116,25
Bua koHTpoOJIA: 3aUueT / IK3aMeH 0.5 IK3aMeH DK3aMeH
’ ©) (6,75)

AHHOTaNUA padoyeil NporpaMMbl M CHUTIITHHBI
«OCHOBBI KBAHTOBOW XUMHH opranuvecknx coequnenunin» (61.B./1B.10.01)

1. Iean THCHMILIHHBI:

— JIOTMYECKU OPraHMW30BAaHHOE O3HAKOMJICHHE C OCHOBHBIMHM TMOHSTHUAMH COBPEMEHHOU
KBAaHTOBOM XHMMUHU;

— M3YYEHHE OCHOBHBIX KBAHTOBO-XMMHYECKHMX METOJOB pacyeTa CTPOCHUS U CBOMCTB
XUMHYECKHX CHCTEM;

— O3HAaKOMJIEHME C OCHOBHBIMU TNPEACTABICHUSMH O XHUMHUYECKOM CBSI3M U
MEXMOJIEKYJIIPHBIX B3aUMOJCHCTBUSAX;

— O3HAKOMJICHHE C  OCOOCHHOCTSMHM  XHMHYECKOW  CBSI3U,  MEXKMOJICKYJISAPHBIX
B3aUMOJICCTBUIN U CBOMCTB MOJIEKYJIIPHBIX CUCTEM U IOJIUMEPOB;

— mnpuobpereHue HaBBIKOB paboThI C OCHOBHBIMH KBAaHTOBO-XUMHYECKUMH
KOMITBIOTEPHBIMH IIPOTPAMMAaMH, UCIIOIb3YEMBIMU Ha IIPAKTHUKE.

2. B pesyabrare u3y4YeHHs [UCHUIUIMHBI O0yYalOIIMicsi 1O Mporpamme
0akaJjiaBpuaTa J10JIKeH
Obaaoams ciienyromumu npogeccuonarvivimu (I1K) komrereHIUsIMU:

—  CIIOCOOHOCTBHIO IIJIAHUPOBATh W MPOBOAUTH (PU3UYECKHUE M XMMHUYCCKHUE SKCIEPUMEHTHI,
MIPOBOAMTH 00PabOTKY UX Pe3y/IbTaTOB M OICHUBATH MOTPEITHOCTH, BBIIBUTATH THIIOTE3bI
Y YCTAaHABJIMBATh TPAaHULIBl UX IMPUMEHEHUs, NPUMEHSTb METOJbl MAaTEeMaTHYECKOI'O
aHaJn3a U MOJICITMPOBAHMS, TEOPETUUECKOTO U dKCIIEpUMEHTaIbHOTO rccienoBanus (I1K-
16).

Buame:

— OCHOBHBIE TOJIOKE€HUSI KBAHTOBOM XMMHH, COBPEMEHHON TEOPUU XMMHYECKOW CBSI3U U
MEXMOJIEKYJIIPHOTO B3aUMOJICUCTBUSL W TIPUMEPHI €€ MPUMEHEHHS K KOHKPETHBIM
XUMHYECKHM CHCTEMAaM;

— TPHUHIHUIIBI KOJWYECTBEHHOW XapaKTePUCTUKU AaTOMHOW M DJIEKTPOHHOU CTPYKTYPBI
MOJIEKYJIIPHBIX CUCTEM U MOJIUMEPOB;

— OCHOBHBIC B3aHUMOCBSI3M MEXAY SJEKTPOHHON CTPYKTYpOo U (DU3UKO-XUMUUYECKUMH
CBOMCTBAaMM BEIIECTB, JIEXKAIIUE B OCHOBE YIIPaBJIEHUSI CBOMCTBAMU;

— BO3MOYKHOCTH OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XMMHYECKHUX PACUETHBIX METOJIOB M
00JacTH UX MPUMEHUMOCTH.

Ymems:

— TPUMEHATHh KBAHTOBO-XUMHUYECKHE MOIXObI M METOJIbI I pacdyeTa, HHTEPIpPETalud U
MpEJACKa3aHUs CTPOEHUS U CBOMCTB MOJIEKYJISIPHBIX CUCTEM U IOJIMMEPOB.

Bnaoemn:

— DJIEMEHTapHBIMH HaBbIKAMH TIPUMEHEHUSI KBAHTOBO-XMMHYECKUX TOIXO0/0B i METOJIOB U
MHTEpIpPETAMN PE3yJbTaTOB MPU PEUICHUU MPAKTHUUECKUX TEXHOJOTMYECKUX 3a/ay U
CTaHJAPTHHIMA KBAHTOBO-XUMHYECKUMHU KOMITBIOTEPHBIMU MTPOTPAMMaMHU.

3. Kparkoe coaep:kanue 1MCIHHNIHHBI
Brenenne. Ilpeaqmer xkBaHTOBOM XWMHHU. POinb KBAHTOBOM XMMHHM B OINHMCAaHUA XHUMHUYECKHX
SABJIEHUN U MPOLECCOB. B3auMMOCBA3b KIIACCHUYECKON M KBAHTOBOW MOJIEJIEH MOJIEKYIL.

Moayas 1. O0mue npUHITUITE KBAHTOBON XUMHUH



OcHOBHBIE MOJIOXKEHUSI KBAaHTOBOW MEXAaHMKH. BapHallMOHHBIN METOJ HaXO0XKIE€HUS BOJHOBBIX
¢Gynkuunit. [IpubnrkeHre He3aBUCUMBIX YacTUl. MeToJ] caMOCOTIacoBaHHOIO HOJIs ISl aTOMOB.
[TpubnnxeHre HeHTPaIbHOTO MONIA. ATOMHbIE OPOUTAIH U X XapPaKTEPUCTUKU.
OHORIEKTPOHHBIE U MHOT03JIEKTPOHHbBIE BOJTHOBBIE (DYHKLIMU U METObl MX pacyerTa.
AHTHCUMMETPUYHOCTb 3JIEKTPOHHOH BOMHOBOH ¢yHkuuu. CrnuH-opOutanu. JlerepMUHAHT
Cneittepa. BBenenue B metonbl Xaptpu-doka u Kona-Illpma, xumudeckass  TpaKTOBKa
pe3yabTaTOB. DICKTPOHHbIE KOH(PUTYpAIIMH ATOMOB C TOYKH 3PEHUSI KBAHTOBOW XMMUHU.
Monayab 2. MeTo1bl KBAHTOBOM XUMUU

[Tpubnmxenne bopua-OmnmnenreliMepa, aanadaTudeckuil MOTEHIUA U TOHATHE MOJICKYISIPHON
cTpykTyphl. Metoasl Xaptpu-®oka u Kona-IlIama mans monexysnsl. [Ipubnmxenne MO JIKAO.
DeKkTpoHHas Koppesnus. MeTon KoH(UTypalmoOHHOTO B3aUMOACHCTBUS. Teopust BOZMYIIICHHIA.
Pacyer sHepruun nucconyanuy XMMUYECKHUX CBSA3EH.
Hepapxusi MeT0o10B KBaHTOBOM XxuMuH. Heamnupuueckas KkBaHToBasi XuMusi. basucHeie pyHKINN
JUIS HEAMITUPUUYECKUX PAcYeTOB. ATOMHBIE U MOJIEKYJIsIpHbIe Oa3ucHble HAOOPbI. Posib Ga3ucHbBIX
¢yHKkuMii B omMCaHMM CBOWCTB MoJekyn. [lomysmnupudeckue wmeronsl. BaneHTHOE
NpUOJIMKEHUE. T-2JIEKTpOoHHOe Tpubmmxkenue. Meton Ilappusepa-Ilomna-ITappa. IIpoctoii u
pacCIIMPEHHBIN METOABI XIOKKEIS.
To4YHOCTH KBAHTOBO-XMMHUYECKUX PACUETOB CBOMCTB MOJIEKYIL.

Mopyasb 3. XuMuyeckasi CBA3b U MEXMOJIEKYJIIPHbIE B3aUMOJEHCTBUS
OpOutanbHast KapTUHA XUMUYECKOH cBsA3U. KOHCTpYKTUBHAS U A€CTPYKTHBHAS MHTEp(EepeHLINs
opbuTtaneii. MoekynsipHble OpOUTaAIN U UX CUMMETpHUiiHas kiaccudukauus. KoppenduroHHsie
JarpaMMbl. DJIEKTPOHHbIE KOH(MUIYpallMM JBYXaTOMHBIX MOJEKYJ. AHalMU3 3aceleHHOCTEH
opbutanei no Mannukeny. [lonstie o 3apsinax v nopsiikax cBA3ei.

[IpocTpaHcTBEHHOE  pacHpefeieHHe JJIEKTPOHHOM IUIOTHOCTM M XHMMHYECKas  CBS3b.
MexmonekynspHble B3auMozeicTBus. JlepopmanmoHHas 3JIEKTpOHHAsl MIOTHOCTb. Cuibl B
MOJIeKyJIax.
3axmtoueHre. KBaHTOBass XUMHUS KaK MHCTPYMEHT IIPOrHO3a B XMMHH.
4. O0beM yueOHOH AN CUMIIJIMHBI:
4.1. Oynas dopma:
Bunsl yueOHoI paboThl B 3auerHbIX B akanem. B actponom.
€IMHULIAX qacax yacax
OO0mast TpyA0eMKOCTh M CHUILIHHBI 110 3.0 108 81
Y4eOHOMY IIaHy
KounraktHas pa6ora (KP): 0,9 32 24
Jlexuuu (Jlek) 0,45 16 12
[Ipaktnueckue 3ansatus (113) 0,45 16 12
CamocrositesbHas padora (CP): 2,1 76 57
Buj koHTpoJIsi: 3a4eT / IK3aMeH _ 3aver ¢ _
OLICHKOM
4.2. 3aounas dopma:
Bunsl yueOHol paboThl B 3auerHbIX B akagem. B actponom.
eIMHULIAX yacax yacax
O01mast Tpy10eMKOCTh JHCIUIIJIMHBI 110 3.0 108 81
Y4eOHOMY IIaHY
KonraktHas patdora (KP): 0,22 8 6
Jlexiuu (JIek) 0,11 4 6
[Ipaktuueckue 3ansatus (113) 0,11 4 6
CamocrositesbHas padora (CP): 2,67 96 72
Bua xouTpoJisi: 3a4er / 3k3amMeH 0,11 3auder ¢ 3ayer ¢
OLICHKOM OLICHKOM




| | (4) | 3) |

AHHOTanuA padoyeil NPOrpaMMbl TUCHHUILIHHBI
«BBeneHue B XuMu4ecKyro Texnogoruio» (b1.B./1B.10.02)

1. Heap aucuMmimHbl — chopmMupoBaTh 3HAHHMS Yy oOydaromierocs B 0O0JacTH
TEXHOJIOTUH TIOJYYEHHs] OPraHMYECKUX BEUIECTB, PACKPHITH €€ SKOHOMUYECKYIO,
9KOJIOTHYECKYI0 3HaunMMocTu A Poccun.

2. B pe3yabrare wu3yYyeHHs AUCHUILUIMHBI OOYYAKIIUICA MO MporpaMmme
0akaJjiaBpuaTa J10JIKeH

Obnaoams crienyromumu npogpeccuonarvivimu (I1K) kommereHIUsIMU:

— CHOCOOHOCTBIO IJIAHUPOBATH U MPOBOJUTH (PU3MUYECKUE U XUMUYECKUE IKCIEPUMEHTHI,
MPOBOAMTH 00PabOTKY UX PE3yIbTaTOB M OIEHUBATH MOTPEITHOCTH, BBIIBUTATh THIIOTE3HI
U YCTaHaBJIMBATh TIPAaHULBI WX TMPUMEHEHHs, MPUMEHITh METOJIbl MaTeMaTH4YE€CKOIrO
aHaJM3a U MOAETMPOBAHHUS, TEOPETHUYECKOTO M IKCIIEpUMEHTANbHOT0 uccneaoBanus (ITK-
16).
3name:

- HCTOPHIO Pa3BUTHUS U OCHOBBI XUMHUECKON TEXHOJIOTHUU;

- DKOHOMHYECKYIO 3HAYMMOCTh XUMHUYECKUX TEXHOJIOTHH.
Ymemns:

- COOTHOCHTBH COBPEMEHHBIE TIOCTHKCHUS XUMUYECKON TEXHOJIOTHH C OOIIEH METOI0JIOTHEH
€CTECTBO3HAHUS;

- COBEpIIEHCTBOBATh U Pa3BUBATh CBOW MHTEIJIEKTYaJIbHBIH YPOBEHb B IPOQECCHOHAIBHON
JESITEIbHOCTH.
Braoemn:

- OCHOBHBIMH MPUHIIUIIAMH CTPATETUU OPTaHUYECKOTO CUHTE3a;

- TOHATHSAMH 00 OCHOBHBIX HAYYHO-TEXHUYECKHX MPOOJeMaxX U IMEPCICKTHBAX Pa3BUTHS
MIPOU3BOJICTBA OPTAHUYECKUX BEIIECTB.

3. Kparkoe coaep:xanue 1MCUHNINHbBI:

HNuciunnuHa «BBegeHne B XUMHUYECKYI0 TEXHOJIOTMIO» Jae€T  00ydaromemycs
BO3MOXKHOCTh MOHATh COBOKYITHOCTb CIELU(UIECKUX 0COOEHHOCTEH XMMUYECKUX MPOU3BOJICTB
Poccun, koTopeie UMEIOT CBOIO UCTOPHIO pa3BuTHA. Oco00e BHUMaHUE yAEsAeTCs ChIpbeBOM 0aze
CTpaHbl, a TAK)KE PACCMOTPEHHUIO OCHOBBI XUMHUYECKOM TEXHOJIOIUHU B MOJYyYEHUH OPraHUYECKUX
BemiecTB. KakoBa ee poiib B pa3BUTHH CTPaHBI M IMBUIIM3ALINH B IIEJIOM.

4.00beM yueOHOH TUCHMIIINHBI:

4.1.0ynas popma:
Bunel yue6HoI paboTh B 3aueTHbIX B akagem. B actponom.
eIMHUIIAX qacax yacax
OO0mas Tpy10eMKOCTb JMCIUILIHHBI 110 3.0 108 81
Y4eOHOMY IIAHY
Kounrakrnas pa6ora (KP): 0,9 32 24
Jlexuuu (Jlek) 0,45 16 12
[Tpaktuueckue 3ansatus (I113) 0,45 16 12
CamocrositesbHas padora (CP): 2,1 76 57
Bup koHTpossi: 3a4eT / IK3aMeH _ 3ayer ¢ _
OLICHKOM
4.2.3ao4Has ¢popma:
Bunsl yueOHoI paboThI B 3auerHbIX B akagem. B actponom.
€IMHULIAX yacax yacax




O01mast TPY10eMKOCTh THCHUTIJIHHBI 110 3.0 108 81
Y4eOHOMY IJIaHy

Konrakrnas pa6ora (KP): 0,22 8 6

Jlexuunu (Jlek) 0,11 4 6

[Tpaktrueckue 3ansatus (113) 0,11 4 6

CamocrositesbHas padora (CP): 2,67 96 72
Buna xouTpoJisi: 3a4er / 3k3aMeH 0,11 3auder ¢ 3ayer ¢
OLICHK O OLICHK O

(4) ®)

IpakTuku (b2)

AHHOTAUMA padoyeil MPOrpaMMbl THCHUILIHHbI
«IIpaKkTHKA 10 MOJYyYEeHHIO IEPBHYHBIX MPO(eCcCHOHAIbLHBIX YMEHHl H HABLIKOB, B
TOM YHCJIe IEPBHYHBIX YMEHHII M HABBIKOB HAYYHO-HCCJIeI0BATEIbCKOM
nesareabHocT» (52.B.01(Y))

1. Heap AMCUMIUIMHBI — TIOJYYCHHE CTYJEHTaMU OOIIMUX MPEACTaBICHUN 00
OCHOBHBIX BH/IaX IOJIUMEPOB U MOJIUMEPHBIX KOMIO3UIIMOHHBIX MaTEPUATIOB HA UX
OCHOBE, 3HAKOMCTBO C XHWMHUYECKOW TEXHOJOTHEW HX IIOJIYyYCHHS, a TaKKe
MOJIyYeHUE TMEPBUYHBIX MNPOPECCUOHAIBHBIX YMEHHUW U HAaBBIKOB IIyTEeM
CaMOCTOSITENIbHOTO TBOPUECKOI'O BBIMOIHEHUSI 3a/1a4, TOCTABJIEHHBIX POTrpaMMOit
MPAKTHKU.

2. B pesyabTtare uH3yYeHUs] AUCHMIIMHBI O0yYalouIuiicss MO mporpamMme
0akaJjiaBpuaTa J10JI2KeH:

Obaaoams crnenyromumu npogeccuonanvivimu (I1IK) koMmrereHIUAME:

- CIIOCOOHOCTHIO HCIIOJIB30BAaTh IMpaBWJIa TEXHUKH O€30MacHOCTH, MPOU3BOACTBEHHOMN
CaHUTapuH, MOKapHOH O€30IaCHOCTH UM HOPMBI OXpaHbl TPyZJa, U3MEPSTh U OLIEHUBATh
napaMeTpsl  MPOU3BOJACTBEHHOTO  MHUKPOKJIMMATa, YpPOBHS  3albUICHHOCTH U
3ara3oBaHHOCTH, IIIyMa, ¥ BUOpanuu, ocBemeHHocTy padbounx mect (I1K-5);

- CHOCOOHOCTBIO HaJaXHBaTh, HACTPAUBATh M OCYILIECTBIATh MPOBEPKY 00OpPYIOBAHUS U
nporpammHubIx cpeacts (ITK-6);

- CHOCOOHOCTBIO TPOBOAMTH AaHAJIM3 ChIPbs, MATEPUAIOB M TOTOBOM MpPOAYKIIHH,
OCYIIECTBIIATH OIIEHKY pe3ynbraToB aHanu3a (I1K-10);

- CHOCOOHOCTBIO IUIAHUPOBATh M MPOBOAMTH (PU3MUYECKHE U XUMHUYECKUE HKCIEPUMEHTHI,
IPOBOAMUTH 00PabOTKY UX PE3y/bTaTOB M OLEHUBATh MOTPEUTHOCTH, BBIIBUTATh TUIIOTE3bI
M YCTAaHABJIMBATh TPAaHUIIBl UX IMPUMEHEHUs, NMPUMEHSITh METOJbl MAaTEMaTUYECKOTO
aHaJIM3a U MOJEIIMPOBAHUS, TEOPETUUECKOTO U dKCIIepUMeHTanbHoro uccneaopanus (I1K-
16);

- TOTOBHOCTHIO HCIOJIb30BaTh 3HAHHME CBOWCTB XMMHUYECKUX AJIEMEHTOB, COCAMHEHHH M
MaTepHaJioB Ha UX OCHOBE JJIS pelleHus 3a/ad npodeccuoHanbHol nesrenbHocT (ITK-
18);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHMS OCHOBHBIX (DU3MUYECKMX TEOpUH A pelIeHHs
BO3HUKAIOIIKUX (PU3MYECKUX 3aj7jady, CAMOCTOATEIBHOTO MPHOOpEeTeHuss (UINYECKUX
3HaHUH, Ui TOHUMaHMUS NPUHIUIIOB pabOThl MPUOOPOB M YCTPOHCTB, B TOM YHCIE
BBIXOJISIIHX 32 PEIeibl KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus ([1K-19);

- TOTOBHOCTBIO H3Yy4aTh HAyYHO-TEXHHUYECKYIO HMH(OpMaIUIO, OTEYECTBEHHBIH H
3apyOeXHBIN OMBIT o TeMaTuke ucciaenosanus (I1K-20).
3nams:

- OCHOBHBIE KJIaCChl OPraHUYEeCKUX COeTUHEHUH;

- OCHOBHBIE CIIOCOOBI M TEXHOJIOTMYECKHE MapaMeTpbl IMPOU3BOACTBA W/WIM CHUHTE3a
OPraHUYEeCKUX COCTUHEHUM.



Ymemn:

- ONIpeAeNaTh KJIacC M Ha3HAYCHUE OPTraHUYECKOTO COCTMHEHHMS 110 (hopmyJsie U 1O BULY.
Brnaoemw.:

- KOMIUICKCOM IIEPBOHAYAJILHBIX 3HAHUN U MPEACTaBICHUI 00 OpraHu3aIuy Mpou3BOACTBA
Pa3IMYHBIX OPTAaHUYECKUX COSAMHCHHIA;

- HaBBIKaMU H3JI0’KECHUS TIOJYYCHHBIX 3HAHWK B BHJIC OTYETA O MPOXOXKICHUU MPAKTHKH,
OMHCAHUS MCXOJHBIX MAaTEPHAJIOB, TEXHOJOTUYCCKOW CXEMBI IMPOW3BOJICTBA, KOHTPOJISI
KauecTBa rOTOBOW MPOTYKITHH.

3.Kpatkoe coneprxkanue TMCUMILIAHBI:

VYuebHas mpakTHKa HpOBOAUTCA B 4 cemecTpe B (OpME TEOPETHUECKUX 3aHATHH U
JKCKYpCHUH.

1. O3HakomiIeHHE C HCTOpPHEH NPOM3BOJACTBA W/WIM TEpepabOoTKH OPraHUYECKUX
COEIMHEHUI, UCXOIHBIMU MTPOIYKTAMHM JUISl UX TIOJTYUYEHHUS.

Opranuyeckue BenlecTBa U UX MECTO B UCTOPUH 4elloBedecTBa. llepcrekTuBbl pa3BUTHS
(GYHKLIHNOHAJIBHBIX MAaTEpHAJIOB HA UX OCHOBE.

[locemenne TeMaTnYeCKUX SKCIIO3ULIUN MYy3€€B U BBICTABOK.

2. Tlocemenue NeHCTBYIOIIMX MPEINPUATHI IO NPOU3BOACTBY WM IepepaboTKe
IIPOMEKYTOUHBIX ITPOJYKTOB.

O3HaKOMJIEHHE C OCHOBHBIMH TEXHOJIOTHYECKUMU CTAIUSAMU U CIIOCOOAMHU NTPOU3BOJICTBA
OpraHMYECKUX COCIUHEHUM, CBOMICTBAMU U3AETUI U 00JIaCTIMU UX IPUMEHEHUS.

3. O3HaKOMJICHHE C MEPCIIEKTUBHBIMUA HaYYHBIMH Pa3pa0OOTKaMH B 00JaCTH CO3JAHHS U
IIPUMEHEHHNS HOBBIX OPraHMYECKUX COCJUHEHUN pa3In4yHoro HazHaueHus. [locemenne HayuHbIxX
nabopatopuil kadenp W 3HAKOMCTBO C OpraHu3anued paboThl B  HCCIIEIOBATENILCKOM
J1a00paTOpPHUH.

4. IToaroToBka oT4eTa O MPOXOXKIAECHUH YUEOHOM MPAKTUKH.

TpeboBanusi, npeabsBiIsieMble K HATUCAHUIO U IPEACTABICHUIO OTYETA.

KonkperHoe conep:xanue yueOHON MPAaKTUKU ONpEAeNseTcs ¢ Y4eTOM BO3MOXKHOCTEH U
MHTEPECOB Kadeapbl, OpraHU3yIoIIeH MPaKTUKY, U IPUHUMAIOIIENH OpraHU3aliHy.
4. O0beM y4eOHOI NpakTHKH (OYHasI U 3204HAsA (POPMBI):

Bujtb1 yueGHoii paboTs! B 3aueTHBIX B akagem. | B actponom.
(S3105050%008:0.4 qacax qacax

OO0masi TPyA0eMKOCTh JAUCHHUILIMHBI 30 108 81
1o yue0HOMY ILIAHY
CamocrositesbHas padora (CP): 3,0 108 81
CamocTosiTeIbHOE MONTy4YeHUe u
OCBOCHHE 3HAHHM, YMEHUI U HABBIKOB B 3,0 108 81
COOTBETCTBHUH C MMPOTPAMMOit
Bua uTOroBOro KOHTpOJISi: 3a4eT ¢ _
OLIEHKOM B B

AHHOTanuA padoyeil NPOrpaMMbl IMCHUIITHHBI
«IIpaKkTHKa 10 NO/y4YeHHIO PO eCcCHOHANBHBIX YMEHHU U ONbITA NPOodecCHOHATBHOM
neareabHocT» (52.B.03(I1))

1. Heap npakTHKHU — NPAKTUYECKOE U3yUEHHE TEXHOJIOTMUECKUX HUKIIOB IPOU3BOJICTBA
OpPraHMYECKUX COSAUHEHUN U MaTepHalIOB HA UX OCHOBE, CTPYKTYpPBI IPEANPUATHUS, METOOB
U OCOOCHHOCTEH ympaBlIeHHsS IPOU3BOJCTBEHHBIM IMpoueccoM. PDopMupoBaHue y



o0yuJaromerocsi CriocOOHOCTH BOCHPOU3BOJIUTH TEXHOJOTHYECKHE MPOIECCHl MPOU3BOICTBA
OpPraHMYECKUX COSAMHEHUN U MaTepuaoB Ha UX OCHOBE, B COOTBETCTBUH C PETJIaMEHTOM.
2. B pe3ysibTare n3yueHus JMCUMIJIMHBI CTYEHT J10JI5KeH:

Obnaoams cnepyromiuMu npogeccuonanvrvimu (11K) komnereHuusMu:

- CHOCOOHOCTBIO M TOTOBHOCTBIO OCYHIECTBISATH TEXHOJOTHYECKHUH IMpolecc B
COOTBETCTBUM C PErJIaMEHTOM M HCIIOJIb30BaTh TEXHUYECKUE CPEICTBA A U3MEPEHUs
OCHOBHBIX [TapaMETPOB TEXHOJOTMYECKOTO MPOLIECCa, CBOMCTB ChIpbst U npoaykuuu (I1K-
1);

- TOTOBHOCTBIO IPUMEHSTh aHATUTUYECKUE U YUCIIEHHBIE METO/Ibl PEIIEHNUS IOCTABICHHbBIX
3ajjay, MCIIOJIb30BaTh COBPEMEHHbIE HMH(OPMAIMOHHBIE TEXHOJOIMH, IPOBOJUTH
00paboTKy HH(OPMAIMK € UCIIOJIB30BAaHUEM ITPUKIIAJHBIX IPOrPAMMHBIX CPECTB Cepsl
npo¢eCCHOHATIBHON 1S TEIbHOCTH, UCIIOIb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJIOIMHU
U 0a3bl JaHHBIX B CBOEH MpPO(eCCHOHATBHON 00JIACTH, MAKEThl MPUKJIAAHBIX MPOrpamMM
JUIsl pacyeTa TEeXHOJIOTHYECKHX napamerpoB ooopynoBanust (I1K-2);

- TOTOBHOCTBIO HCIIOJIb30BaTh HOPMATUBHBIE TOKYMEHTHI 110 KaYeCTBY, CTAHJAPTU3AINH U
cepTU(UKAIMKA TPOAYKTOB M W3ACIHHA, DIIEMEHTHl SKOHOMHYECKOTO aHajlu3a B
npaktudeckoit nestensHocTr (ITK-3);

- CHOCOOHOCTBIO MPHUHUMATh KOHKPETHblE TEXHMYECKHE peIIeHUus Mpu pa3paboTke
TEXHOJIOTUYECKUX MPOLIECCOB, BBIOMPATh TEXHUUYECKHE CPEJICTBA U TEXHOJIOTUU C YIETOM
9KOJIOTHYECKUX TOcheacTBUi X npumenenus (I1K-4);

- CHOCOOHOCTBIO HWCIIOJIb30BaTh IpaBHJa TEXHUKHA OE30HMacHOCTH, MPOU3BOICTBEHHON
CaHWTApHH, MOXKAPHOW OE30MaCHOCTH M HOPMBI OXPaHBbI TPYAA, U3MEPITh M OLECHUBATH
napamMeTpsl  MPOU3BOJACTBEHHOTO  MHKpPOKJIMMAaTa, YpOBHS  3albUIGHHOCTH |
3ara3oBaHHOCTH, IIIyMa, ¥ BUOpanuu, ocBeleHHocTd padbounx mect (I1K-5);

- CHOCOOHOCTBIO HANAXHBATh, HACTPAMBATH M OCYIIECTBIATH IMPOBEPKY 00OPYIOBAHUS U
nporpamMusix cpeacts (ITK-6);

- CHOCOOHOCTBIO TPOBEPSTH TEXHUYECKOE COCTOSIHUE, OPIaHN30BbIBATH MPO(UIAKTUYECKHE
OCMOTPBl M TEKYLIMH PEMOHT 00OpYAOBaHMs, TOTOBUTh OOOpPYIOBaHHWE K PEMOHTY U
npuHUMaTh 000pynoBanue u3 pemonta (I1K-7);

- TOTOBHOCTBIO K OCBOSHHIO M IKCILTyaTalliy BHOBb BBOgMMOro odopynosanus (I1K-8);

- CHOCOOHOCTBIO aHATM3UPOBATHh TEXHHUECKYIO IOKYMEHTAINIO, TOI0MpaTh 000PYAOBaHHE,
TOTOBUTH 3asBKU Ha MPUOOpeTeHre U peMoHT obopynosanus (I1K-9);

- CHOCOOHOCTBIO TIPOBOAWTH AaHAIHM3 CHIPhS, MAaTEPHATIOB W TOTOBOW MPOIYKIIHH,
OCYIIECTBIIATh OLIEHKY pe3ynbTaToB aHanu3a ([1K-10);

- CHOCOOHOCTBIO  BBISABIATE M YCTPAHATh OTKJIOHEHUS OT PEXKHUMOB  PabOTHI
TEXHOJIOTMYECKOr0 000pyI0BaHUs M TAPAMETPOB TexHoorndeckoro mpouecca (ITK-11);

- TOTOBHOCTBIO MCIIOJIb30BAaTh 3HAHWE CBOMCTB XMMHUYECKUX 3JEMEHTOB, COCIUHEHUN WU
MaTepuajoB Ha UX OCHOBE JUIsl pellieHus 3a7ad npodeccuonanbHon aesrenpbHocTH (I1K-
18);

- TOTOBHOCTHIO HCITOJIb30BaTh 3HAHHWS OCHOBHBIX (DM3MUYECKMX TEOPHH ISl PEIICHHS
BO3HUKAIOIIKUX (PU3MYECKUX 3aj7jady, CAMOCTOATEIBHOTO MPHOOpEeTeHuss (UINYECKUX
3HaHUH, Ui TOHUMaHMUSA NPUHIMUIIOB pabOThl MPUOOPOB M YCTPOHCTB, B TOM YHCIE
BBIXOSIINX 32 MPeIeibl KOMIIETEHTHOCTH KOHKpeTHOoro Hanpasienus (I[1K-19);

- TOTOBHOCTBIO H3Yy4aTh HAyYHO-TEXHHUYECKYIO HMH(OpMAIUIO, OTEYECTBEHHBIH WU
3apyOeKHBIN ONBIT 10 Tematuke nccnenoanus (I1K-20).
3nams:



- TEXHOJOTHUYCCKUC IpONHCCChI u OCHOBHOC TCXHOJIOTHYCCKOC OGOpyI[OBaHI/IC,
HCIIOJIB3YEMOC B ITPONU3BOACTBE OPraHUICCKUX COCI[HHGHI/I?I M MaTCpHaIOB Ha UX OCHOBC;
— OCHOBHBIC ITPUHIMIIBI, MCTOAbI 1 q)OpMBI KOHTPOJIA TCXHOJIOIMYCCKOIO IMPOoICcca U Ka4ueCTBa

IPOAYKLAK;

- OCHOBHbIE HOPMATHBHBIC JIOKYMEHTHI 1O CTAaHIAPTU3ALUM U CEPTH(UKALUH TPOTYKIIMU
NPEANPUATHH 110 IPOU3BOICTBY MOHOMEPOB, ITOJINMEPOB U MAaTEPUAJIOB HAa UX OCHOBE;

- TpaBWIa TEXHUKU OE30MACHOCTH M MPOU3BOJCTBEHHOW CAHUTAPHU; OPraHU3AUOHHYIO

CTPYKTYPY NPEITPHUATH.
Ymemn:

- HCTOJB30BaTh TEXHUYECKHE CpPEJICTBA JUII HW3MEPCHHUs OCHOBHBIX IapaMeTpPOB
TEXHOJIOTUYECKOTO MPOIIecca, CBOMCTB ChIPhS U MIPOTYKIIUH MIPEATIPUSATHI OPTaHHIECKOTO
npodus;

- aHaJIM3UPOBATh TEXHUUYECKYIO TOKYMEHTAIMIO, PEAIN30BhIBATH HA MIPAKTUKE TPEOOBaHUS
HOPMATHBHOM JTOKYMEHTAIIUH.

Brnaoemy:

- METOJlaMH TPOEKTHPOBAHUS TEXHOJOTUYECKHX JIMHHUM, TMOA00pa TEXHOJIOTHYECKOTO
000py/IOBaHUs U YIIPABJICHHS TEXHOJOTUICCKIUMH MPOIIECCaMU TIPOU3BOICTBA,

- CHOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJIOTMYECKHI MPOIIECC B COOTBETCTBHUH C
pETJIaMEHTOM.

3. KpaTkoe conep:kaHue mMpou3BOICTBEHHONH MPAKTHKHU:

IIpon3BoacTBEHHAs IPAKTUKA COCTOUT U3 JBYX ATAIIOB:

® 03HAKOMIJICHHE C TEXHOJIOTHSIMU OPraHUYECKUX IIPOU3BOJICTB;

® [IPAKTHYECKOE OCBOCHHME TEXHOJIOTMYECKHX IPOLIECCOB MU METOJOB HMX KOHTPOJSA Ha
KOHKPETHOM TMpEANPUATHH 10 TPOU3BOJICTBY OpPraHMYECKHUX BEUIECTB (MHIUMBUIYaIbHOE
3a/IaHHE).

a) O3HaKOMJIEHME C TEXHOJIOTMSIMM IPOU3BOJACTB IPOAYKTOB TOHKOI'O OPraHMYECKOI'O
CHHTE3a OCYIIECTBISIETCS B BUAE IKCKYPCHI Ha MPEIIPUATHS COOTBETCTBYIOIETo ipoduis. [Ipu
HOCEIIEHUN MNPEINpUsATHs U O3HAKOMJIEHHH C €ro JeATEeIbHOCTBIO, OOydaroUuiics 0JIKEeH
YCBOUTH MaTepuall, He0OXOIUMBIH /1715 TOATOTOBKH OTYETA IO MPaKTHKE.

OT4eT 1o MpaKkTUKE BKIIFOYAET:

- HICTOPUYECKYIO CIIPaBKY O MPEIIPUATHH;

- HOMEHKJIATYpPy BBIITYCKAEMOW NMPOAYKIIVH;

- BUJIbI 1 HOPMBI Pacxojia CbIPbEBBIX MATEPUAIIOB;

- OIIMCAaHHWE OCHOBHBIX TEXHOJIOTMYECKUX MEPEEIOB POU3BOJICTBA;

- METOJIbI U (POPMBI KOHTPOJIS TEXHOJIOTMYECKHUX IIPOLECCOB;

- MEpOIpPUATHS IO YCTPAHEHUIO OTKJIOHEHMH (HapylIeHUi) pEeXUMHBIX NapaMeTpoB
paboThl 000pYIOBaHMS U TEXHOJIOTMYECKHX MPOLIECCOB.

6) IIpakTHueckoe OCBOCHHE TEXHOJIOTMYECKUX MPOLIECCOB HA KOHKPETHOM MPEATIPUATUN
00y4aromuicss OCYIIECTBISIET B COOTBETCTBHM C HMHJIUBUAYAJbHBIM 33JaHUEM M0 TPaKTHKE,
KOTOpPO€ BKJIFOYAECT:

- U3y4YE€HHE aCCOPTUMEHTA BBIIIYCKAEMOMN POAYKINHU, UX BUJOB U MApOK;

- tpe6oBanusi 'OCT P u apyroit HOpMaTUBHON JOKYMEHTAIMH K KAYECTBY BBIITyCKaeMOU
HPOYKIHH,

- U3yYEHHE CHIPHEBBIX MATEPUATIOB U METOJIOB BXOJHOT'O KOHTPOJIS;

- U3Y4CHHE ITapaMEeTPOB TEXHOJIOTUYECKOI0 MPOLECCa, IPEAYCMOTPEHHBIX B PETIaMEHTE,
Y METOJIOB €r0 KOHTPOJIS;

- moApoOHOE OMHMCaHWE BUAA M THUIA 000pPYIOBaHMS JIJIS OCYLIECTBICHHS KOHKPETHOI'O
TEXHOJIOTMYECKOI0 IIPOLECCa;



- TEXHUKYy O€30MaCHOCTHM W JEHCTBHMs pPaboyero mnepcoHana IpU Ype3BbIYAMHBIX
CUTyalusX.

[Ipu BBIMONHEHUN WHIMBHYaIbHOTO 33JaHUS CTYACHT JOJDKEH coOpaThb CBEACHHUS IO
CTPYKTYpPE IPEANPUATHS, METOAAM YIIPABICHHSI, CUCTEME COBITa TOTOBOW MPOAYKIHH.

4. O06beM NPOU3BOACTBEHHON NPAKTUKHU (0YHASA , 3209HAsA (POPMBI):

. B 3aueTHbIX B akanem. B actponom.
Bun yueOHo# padboTbI
10505050088 gacax qacax
O0masi TPyaoeMKOCTh AHCHHUILIMHBLI 110
L 3,0 108 81
y4eOHOMY IIaHy
CamocrosiTesibHas padora (CP): 3,0 108 81
ITocemenue npeanpuaATHii 110 MPOU3BOJICTBY 10 36 27
IIPOJIYKTOB TOHKOTO OPraHU4YeCKOro CHHTE3a ’
Pabora Ha MPEIITPUIATHH 1o
peAtip 1,5 54 40,5
WHIUBUIYAITBHOMY 3a/IaHUIO
[ToaroroBka u cavya oT4eTa MO MPAKTUKE 0,5 18 13,5
Bux wMTOrOBOro KOHTpOJS: 3a4eT C -
OLIEHKOM

AHHOTanuA padoyeil NporpaMMbl JMCUUIITTHHBI
«IIpermumiaomuas npakruka» (52.B.04(IT))

1. Ileab NPaKTHKH — 3aKpeIICHUE TEOPETUUYECKUX 3HAHUN M MPAKTUYECKUX HABBIKOB,
MOJIYYEHHBIX B TMpolecce OOydeHHMs M0 MporpaMMme OakajgaBpuaTa; HIpPHOOpPETeHHUE
IIPAKTUYECKOIO OMbITa paboThl ¢ UCTOYHUKAMHU HAYyYHO-TEXHMUYECKOW MH(pOpMAlUHU, OIbITA
IIOCTAHOBKHM M BBIIIOJHEHUS] HAyYHO-HUCCIIEOBATEIbCKUX M IPOEKTHBIX 3a/ay; OBJIAJICHUE
METOAOJOTHed U MeToAaMu OoOpabOTKH pe3ylbTaToB HCCIeAO0BaHMs; cOOp, NOArOTOBKA U
aHaJIM3 MaTepPHaJIOB MO0 TEMATUKE BBITYCKHON KBATH()UKAIMOHHOMN pabOoTHI.

2. B pe3yabTaTte NpoxoxKIeHUs MPeINIIOMHON MPAKTHKH CTYIEHT J0JIKeH:

Obnadams cnepyromiuMu npogeccuonanvrvimu (I11K) komnereHumsMu:

- CIIOCOOHOCTBIO U TOTOBHOCTBIO  OCYIIECTBIATH TEXHOJOTMUECKUH TMpoLecc B
COOTBETCTBUH C PEIVIAMEHTOM U MCIIOJIb30BaThb TEXHUUYECKUE CPEACTBA AJI U3MEPEHMUS
OCHOBHBIX [TapaMETPOB TEXHOJOTHYECKOTO MPoIlecca, CBOMCTB chIpbs U npoaykuuu (ITK-
1);

- TOTOBHOCTBHIO IPUMEHSTH aHATUTUYECKUE U YUCIIEHHBIE METO/Ibl PEILIEHNUS TOCTABICHHBIX
3aja4, MCIOJIb30BaTh COBPEMEHHbIE HWH(POPMALMOHHBIE TEXHOJOTHH, MPOBOJIUTH
00paboTKy HH(OPMAILIMH C UCIIOJIb30BAaHUEM IIPUKIIAHBIX IPOTPAMMHBIX CPEACTB Cepsl
npodecCHOHATIBLHON e TeTbHOCTH, UCTIONb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTHU
u 0a3bl TaHHBIX B cBOeH MpodeccnoHalbHOM 001acTH, NaKeThl NPUKIAAHBIX MPOTrpamMm
JUTSL pacueTa TeXHOJIOTHUeCKUX apamerpoB obopynoBanus (I1K-2);

- CIIOCOOHOCTHIO TPUHUMATh KOHKPETHBIE TEXHUYECKHE pelleHuss Ipu pa3zpaboTke
TEXHOJIOTUYECKUX MPOLIECCOB, BEIOMPATh TEXHUUECKUE CPEJICTBA M TEXHOJIOTUU C YIETOM
9KOJIOTMYECKUX MocieAcTBUi ux npumenenus (I1K-4);

- CHOCOOHOCTBIO HCIIOJIB30BaTh IIpaBUja TEXHUKH OE30MacHOCTH, MPOU3BOICTBEHHON
CaHUTapuH, MOKapHOH 0€30MacHOCTH U HOPMBI OXpaHbl TPyJa, U3MEPATh U OLEHUBATh
napaMeTpsl  MPOU3BOJACTBEHHOTO  MHUKPOKJIMMATa, ypPOBHS  3albUICHHOCTH U
3ara30BaHHOCTH, IIyMa, U BUOpaIuu, ocBeneHHocTH pabounx mect (TTK-5);

- CHOCOOHOCTBIO HAJAXHBATh, HACTPAUBATh M OCYILIECTBIATh MPOBEPKY O0OpPYIOBAHUS U
nporpammHubix cpeacts (ITK-6);



CHOCOOHOCTBIO MPOBEPSITh TEXHUYECKOE COCTOSIHUE, OPTaHU30BbIBATH MPO(UIAKTUYECKHE
OCMOTPBl M TEKYHUIMH PEMOHT O0OPYAOBaHMs, TOTOBUTh OOOpPYIOBAHHWE K PEMOHTY U
npuHUMaTh obopynoBanue u3 pemonTta (I1K-7);

TOTOBHOCTBIO K OCBOCHHUIO U 3KCILTyaTallid BHOBb BBOMMOro obopynosanus (I1K-8);
CIOCOOHOCTBIO aHATM3UPOBATH TEXHUUECKYIO JIOKYMEHTAIIUIO, TOI0MpaTh 000pyAOBaHHE,
TOTOBHTBH 3asBKH Ha IMpHOOpeTeHne u peMoHT obopyaoBanus (ITK-9);

CIOCOOHOCTBIO TPOBOAMUTH AaHAJIHM3 CHIPhS, MaTEpHATIOB W TOTOBOM MPOAYKIHH,
OCYILECTBIIATH OLCHKY pe3yibraToB aHanu3a (ITK-10);

CHOCOOHOCTBIO  BBISBIATH M YCTPAHATh OTKIOHEHUS OT PEXKUMOB  PabOTHI
TEXHOJIOTMYECKOr0 000pyI0BaHUs M IIAPaMETPOB TexHosorndeckoro mpouecca (I1K-11);
CHOCOOHOCTBIO TUIAHUPOBATh M MPOBOAUTH (PU3MUYECKHE M XUMHUYECKUE IKCIICPUMEHTHI,
IPOBOJUTH 00Pa0OTKY UX pe3yJIbTaTOB U OLIEHUBATh MTOTPELIHOCTH, BbIIBUIaTh TUIIOTE3bI
U YCTaHABIMBATh TPAHUIBI MX NPUMEHEHUS, MPUMEHSATh METOJbl MaTEeMaTUYeCKOTO
aHaJIM3a U MOAEIMPOBAHUS, TEOPETUUECKOI0 U IKCIIEpUMEHTaIbHOro uccaenoBanus (I1K-
16);

TFOTOBHOCTBIO MPOBOAUTH CTaHJAPTHBIE M CEPTU(UKALMOHHBIE UCIBITAHUS MaTepUAJIOB,
u3zenui u TexHonorudeckux mnpoieccos (ITK-17);

TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHHE CBONCTB XMMHYECKUX HJIEMEHTOB, COCIAMHEHHH U
MaTepuaioB Ha UX OCHOBE JUIsl pellieHus 3anad npodeccuoHanbHoi aesrenpbHoctu (I1K-
18);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHMS OCHOBHBIX (DM3MUYECKUX TEOPUH IS PEIICHHS
BO3HHUKAIOIIMUX (U3NYECKUX 3a]a4, CaMOCTOSITEIbHOIO IPHOOpETeHUs (PU3MUECKUX
3HaHUH, Ui TOHUMaHHUS NPUHIUIIOB pabOTHl MPUOOPOB M YCTPOHCTB, B TOM YHCIE
BBIXOJISIIIHX 32 TPe/IesIbl KOMIICTEHTHOCTH KOHKpeTHOro HanpasieHus (ITK-19);
TOTOBHOCTBIO HM3y4aTh HAyYHO-TEXHUYECKYIO HMH(POPMAIUIO, OTEYECTBEHHBIH H
3apyOeKHBIN OMBIT 0 TeMaTHke ucciaenosanus (ITK-20).

3nams:

OCHOBBI OPraHU3alK U METOJI0JIOTUIO HAYYHBIX HCCIEIOBAHUM;

COBpPEMEHHBIC HAyYHbIE KOHIETIINU B 00JIACTH OPraHUYECKHUX BEILECTB;

CTPYKTYpPY H  METOJbl  YyIpaBJIE€HUs COBPEMEHHBIM IPOM3BOJICTBOM  TOHKOTO
OpraHMYECKOT0 CUHTE3a.

Ymemu:

paboTate ¢ HAyYHBIMH TEKCTaMH, IIOJIb30BaThCSl HAYYHO-CIPABOYHBIM aIllapaToM,
0OpMIIATH pe3yabTaThl HAYYHBIX UCCIIEAOBAHUI;

UCIIOJIb30BAaTh  IOJIyUEHHbIE  TEOPETUYECKHME  3HAHUA  JUII  OCYIIECTBICHUS
TEXHOJIOTUYECKOT0 MPOLEcCca B COOTBETCTBUH € PETJIAMEHTOM;

UCIIOJIb30BAaTh TEXHUYECKHE CpEACTBAa Ui H3MEPEHUS OCHOBHBIX IapaMETPOB
TEXHOJIOTUYECKOT0 MPOLECcca, CBOMCTB ChIPbs U MPOIYKLIUY;

NPUMEHATh AHAJTUTUYECKHE W YHCICHHBIE METOJbl PpEIIeHUs TOCTaBJICHHBIX 3a7ad,
UCIMOJIb30BaTh COBPEMEHHBbIE WH(OPMALMOHHbIE TEXHOJIOTUH, IMPOBOAUTH OOPaOOTKY
UHPOpPMALIUM C HWCIOJB30BAHMEM MPUKIAJHBIX MPOTPAMMHBIX CPEICTB  CQepsl
npodecCHOHATIBLHON J1eSTeNTbHOCTH, UCTIOIb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTHH
u 0a3bl TaHHBIX B CBOEH IMpodeccnoHalbHOM 001acTh, MaKeThl NPUKIAIHBIX IPOrpaMMm
JUI pacyeTa TEXHOJIOIMYECKUX MapaMeTpoB 000py10BaHHUS.

Bnaoemy:

HaBBIKAMU CAMOCTOSITENIbHOW HAy4YHO-HMCCIIEJOBATENbCKOM JIEATENIbHOCTH, PaboThl C
MCTOYHUKAaMU Hay4yHOU nH(pOopManuu, peepupoBaHusi HayYHbIX MyOJIMKAIIHiA;
CHOCOOHOCTBIO IMPUHUMATh KOHKPETHBIE TEXHUUECKHE pEILIeHUs IpH pa3paboTke
TEXHOJIOTUIECKUX TPOIIECCOB, BEIOMPATh TEXHUUECKUE CPEICTBA M TEXHOJIOTHH C YIETOM
HKOJIOTUYECKUX MOCIEICTBUI UX IPUMEHEHUS,

HaBBIKAMHU TUTAHUPOBAHUS M MPOBEACHUS (PU3UYECKUX U XUMHUUYECKUX IKCIIEPUMEHTOB,
pOBeIEHUS 00paOOTKU UX PE3yabTaTOB M OLIEHKH MTOTPELIHOCTH.



3. Kpatkoe conep:xxaHue npeIunjaoMHONA NPAKTUKH

TemaTuka npeaIuIUIOMHON IPAKTUKY CTYICHTOB OaKanaBpHara ONnpeaeisieTcs TeMaTUKON
UX BBIIYCKHOW KBWIM(UKAUOHHOW pabOTBl M  MOXKET MPOBOIUTHCS B  HAY4HO-
UCCIIEIOBATEILCKOM HJIM MPOEKTHOM (opmare (IIpU BBHITOJHEHUH HAYYHO-MCCIIEI0BATEIbCKON
WIN PACYETHO-TIPOCKTHON pabOTHl COOTBETCTBEHHO).

[IpenaumnuioMHass NpakTUKa CTYAEHTOB, BBIIOJIHSIOIMIMX HAyYHO-HCCIIEN0BATENbCKYIO
paboTy, MNPOXOOUT B HAY4YHbIX JIAOOPATOPHSX, TEXHOJOTMYECKUX  MOApa3JeNeHHsIX,
MH(POPMALIMOHHBIX LEHTpaxX Hay4YHO-MCCIEJOBATENbCKOM OpraHM3allui WM B J1abopaTopusix
Beimyckatomen kadgeaper PXTY um. JI. M. MenneneeBa. CTyAeHThI 3HAKOMSTCSA C TEKYIIEH
paboToii J1adOpaTOpUM, OCBAaWBAIOT METOJbl CHHTE3a IIOJUMEPHBIX MATE€pPUAJIOB, IPOBOIST
OTJeNbHbIC (PU3UKO-XUMUYECKHE U TEXHOIOTUYECKHE UCTIBITAHNUS, IPHOOPETAIOT HABBIKH MTOUCKA
HAY4YHO-TEXHMYECKOW HH(popManmu U paboThl ¢ 0a3amMH JaHHBIX, YY4aCTBYIOT B 00paboOTKe
PE3yJBTAaTOB UCCIEN0BAaHUS U IOJrOTOBKU UX K ITyOJIUKALIUH.

[IpenaumuioMHas  IOPAaKTHMKa  CTYJAEHTOB,  BBIIOJHAIOIUX  PacYE€THO-NIPOECKTHYIO
BBIITYCKHYIO KBATH(PHUKALMOHHYIO PabOTY, IPOXOIUT B IPOU3BOACTBEHHBIX 1I€XaX U TEXHUUECKUX
OTJIeax MPOMBILIIEHHOTO npeanpusaTusi. CTyAEHTBl 3HAKOMATCS CO CTPYKTYPOH IPENIpPUSTHS,
HOPMAaTHUBHO-TEXHOJIOTMYECKOM JOKYMEHTaluel, perlaMeHTaMd IPOU3BOJCTBA, M3y4yaroT
CUCTEMY MEHEPKMEHTAa U KauecTBa MpoayKuu. OCHOBHOE BHUMaHUE yJESEeTCs NPAaKTUYECKUM
BOIpocaM (PYHKIIMOHUPOBAHUS TEXHOJIOTMYECKUX JIMHUI POU3BOICTBA IPOAYKIIMH, TpodieMaM
JMarHOCTUKU Opaka TOTOBOH MPOIYKIMHA M MEPOIPHATHSM IO €r0 YCTPAaHEHHWIO, BOIPOCaM
MHTEHCU(UKAINHA PaOOTHI TETNIOTEXHUYECKUX arperaTos.

Bo BpeMs npoxokIeHHsI MPeUITIOMHON MPAKTUKK CTYEHTBI COOMPAIOT MaTepuabl 10
TEMaTUKE BBITYCKHONW KBAJM(PHUKAIMOHHON pabOThl, aHAJIM3UPYIOT HUX, HAMEUYalOT OCHOBHBIE
HaIpaBJICHUS U 337a4u pabOThI, BbIpa0AThIBAIOT METOA0JIOTHIO PELLICHUS 3TUX 3a/a4.

4. O0beM NpeAIMIIOMHON NPAKTUKH (0YHAasl, 3204Has1 GOpPMBbI):

Bunpt yueOHoI paboThI B 3auerHbIX B akanem. B actponom.
€AMHULIAX qacax yacax

O0masi  TPyA0EeMKOCTh  NPAKTHKH 10

9,0 324 243
y4eOHOMY IIaHY

CamocrositeanHas padora (CP): 9,0 324 243

Bua koHTpOJIA: 3a4UeT ¢ OLEHKOM - - -

AHHOTaNUA padovel MPOrpaMMbl TN CIUILIHHBI
«Hay4Ho-ucciaenoBarenabckas padora» (b2.B.02(H))

1. leab Hay4HO-HMCCJIEI0BaTeIbCKON padoThl — popMupoOBaHUE MPOPECCHOHATBHBIX
KOMIIETEHIIMH  MOCPEACTBOM  IUIAHUPOBaHMS M OCYHIECTBICHHUS  SKCIIEPUMEHTAIbHOU
ACATCIIBHOCTH Ha OCHOBAHMM HW3YYCHHBIX OUCHUIUIMH, B TOM YHUCIIC CICHUAIBHBIX, H
CaMOCTOSITENIbHO N3Y4YE€HHOU HHPOPMALIUH.

2. B pe3yabTare u3y4eHusi JMCUUIIMHBI CTY/ICHT 0JI7KEeH:

Obnadams cnenyromumu npogheccuonanvrvimu (I1K) koMmnereHmsImMu:

- CIIOCOOHOCTBIO TUIAHUPOBATh M MPOBOAUTH (PU3MYECKHE M XUMHUYECKUE HKCIEPUMEHTHI,

MMPOBOJIUTH 00Pa0OTKY MX PE3YJIbTATOB U OIEHUBATH IMMOTPEIIHOCTH, BBIIBUTATh THIIOTE3BI

U YCTaHaBIMBATh TPAHMUIBI UX MPUMEHEHHs, NMPUMEHATH METOJbl MaTeMaTHYECKOTO

aHaJIM3a U MOJEIUPOBAHUS, TEOPETUUECKOT0 U SKCIIepUMeHTanbHOoro uccinegosanus (I1K-

16);




TOTOBHOCTHIO TIPOBOJIUTH CTaHAAPTHBIC U CEPTU(DHUKAIIMOHHBIC HCIIBITAHHUS MATEPUANIOB,
U3Jeui 1 TexHojaoruueckux mporeccos (ITK-17);

TOTOBHOCTBIO HCIIOJb30BAaTh 3HAHHE CBOMCTB XMMHUYECKHUX 3JIEMEHTOB, COCIMHEHUU U
MaTepUajoB Ha UX OCHOBE JJIs pelieHus 3ajaad npodeccuonansuoil nestensuoct (I1K-
18);

TOTOBHOCTBIO HCIOJIB30BaTh 3HAHHS OCHOBHBIX (U3WYECKUX TEOPUH Ui pelieHUs
BO3HUKAIOMMX (U3MYECKHX 3a/ady, CAMOCTOSTENBHOIO TNPUOOPETEHHS (UINIECKUX
3HAHUW, AJI1 MOHMMAHUS MPHUHIMIIOB PabOThl MPUOOPOB M YCTPONCTB, B TOM YHCIIE
BBIXOJIAIIMX 3a MPE/IE/Ibl KOMIETEHTHOCTH KOHKpeTHOro Hanpasienus ([TK-19);
TFOTOBHOCTBIO HU3y4aTh HAay4YHO-TEXHHUYECKYI0 HWH(GOpMalMI0, OTEYECTBEHHBIM U
3apyOeKHBIN OMBIT 10 Tematuke uccienopanus (ITK-20).

3namy:

MOPSIIOK OPTaHU3AINH, TUTAHUPOBAHMSI M IPOBEICHUST HAYYHO-UCCIIEIOBATEIIbCKIX PabOT
C HCIMOJb30BAaHUEM IOCIETHUX HAYYHO-TEXHUYECKHX JOCTHKEHUU B 00JacTU TOHKOTO
OpPraHMYECKOI0 CUHTE3a,
TEOPETUUYECKHE OCHOBBI
OpraHMYECKOI0 CUHTE3a,
METOJIbl ¥ MOAXO/BI M0 OIICHKE CBOMCTB M XapaKTEPUCTUK HOBBIX MPOAYKTOB TOHKOTO
OpraHMYECKOI0 CUHTE3a.

Ymemns:

OCYILIECTBIISITh TIOUCK, OOpabOTKYy M aHAM3 HAYYHO-TEXHUYECKOW HH(POpMAIMH 10
npoduao BHINONHSAEMOW paboOThl, B TOM 4YHCIE C MPUMEHEHHEM COBPEMEHHBIX
TEXHOJIOTHI;

paboTaTh Ha COBPEMEHHBIX MPUOOpPAaX M YCTAHOBKAaX, OPraHU30BBIBATH IPOBEICHUE
HKCIIEPUMEHTOB U UCIIBITAHUH, MPOBOAUTH UX 00Pa0OTKY M aHAIM3UPOBATH PE3yIbTATHI;
MPUMEHSTh TEOPETUYECKUE 3HAHUSA, MOJYUYCHHbIE MPU U3YYCHHH €CTECTBEHHO-HAYYHBIX
JTUCITUTUIVH JJI1 MHTEPIIPETAUN YKCIIEPUMEHTATBHBIX TAHHBIX.

Braoemu:

HaBBIKAMHM OOpaIllEeHUsT C HAyYHOM M TEXHUYECKON JMTEepaTypoll M BHICTpAMBAHUE
JIOTUYECKHUX B3aMMOCBS3EH MEXKAY PA3IUYHBIMU JTUTEPATYPHBIMUA UCTOYHUKAMU;
HaBBIKAMH TIOCTPOCHUSI IPUUYUHHO-CIICJACTBEHHBIX CBSI3€H MEXIY IKCIIEPUMEHTAIbHBIMU
U TEOPETHUUYECKUMU JaHHBIMHU.

3. Kparkoe conep:kanue TUCHUNIAHBI:

B nporiecce ocBoeHUs TUCITUTLIMHBI O0YYarOMIMACS TOMKEH MOATOTOBUTD U MPEACTABUTH

IOJIYUCHHUSA MW IIPUMCHCHHEC HOBBIX IIPOAYKTOB TOHKOI'O

K 3alUTe Hay4yHO-uccienoBarenbckyto padory (HUP), BbImogHEHHYIO HA COBPEMEHHOM YpOBHE

PasBUTHUA HAYKU U TCXHUKU U COOTBETCTBYIOIIYIO BI)I6paHHOMy HaIlpaBJICHUIO MMOATOTOBKH H

nporpaMMme oOydeHusl.

B mnpencraBnennoit k 3amure HUP nomkHBI MONMY4YuTh pa3sBUTHE 3HAHWS M HABBIKH,

IMMOJIYYCHHBIC O6y‘IaIOIJ_II/IMC$I pnu OCBOCHUH MPOTpPpaAMMBI 6aKaJ'IaBpI/IaTa, B TOM 4YHUCIIC IIpHU
HN3YUCHUHN CHCHUAIBHBIX IUCIUIIINH. HpeI[CTaBJ'IeHHaH k 3amure HUP momkxHa COACPIKATDH

OCHOBHBIC TCOPCTUYCCKHUEC [I0JIOKCHUA,
JOCTHIXXCHHA U BBIBOAELI 10 pa60Te.

4. O0beM HaAyYHO-HCCJIEA0BATEIbCKOI padoThI:

OKCIICPUMCHTAJIbHBIC PE3YJIbTATHI,

MMPaKTUYCCKUC

Bunast yueOHol paboTh B 3auerHbIx B akaznem. B actponom.
€AMHUIIAX yacax yacax
0o
A TPYAOEMKOCTb JHCHUILIMHBI 110 30 108 81
yueOHOMY IJIaHY
KonrakTHas padora: 2,0 72 54
[Tpaktuueckue 3ansatus (I13) 2,0 72 54




CamocroniTesnHast padora (CP) 1,0 36 27

Bua KOHTpPOJIA: 32a4eT ¢ OLeHKOM - - -

I'ocynapcrBennasi uroropasi arrecrauus (b3)

AHHOTanuA padoyeil NPOrpaMMbl IMCHUIIHHBI
«3amuTa BBINYCKHOMH KBaJupUKannoHHoi padors» (b3.5.01)

1. Ilerp rocyaapcTBeHHOH HWTOrOBON aTTecTAMM — OOBEKTHBHAs OLEHKA YPOBHS
c(hOpMUPOBAHHOCTH 0OIIEKYIbTYPHBIX, obmenpodecCHOHATBHBIX u
npodEeCCHOHATBHBIX KOMIIETEHLIMH BBIIYCKHHKA YHUBEPCUTETa, €ro TI'OTOBHOCTU K
BBITOJIHEHUIO MTPO(ECCHOHANBHBIX 3a7a4.

2. BBITyCKHHMK, OCBOMBILIUH Mporpammy OakanaBpHuara, JODKEH 00J7alaTh CIEIyIOUMMU
001IeKYJIbTYPHBIMH KOMIEeTEHIUSIMH:

- CIOCOOHOCTBIO UCHOJIB30BATH OCHOBBI (DMIIOCOMCKUX 3HAHUN JUIsl POPMHUPOBAHUS
MupoBo33peHuecko nosuimu (OK-1);

- CHOCOOHOCTBIO  AHAJU3UPOBaTb  OCHOBHBIE  ATallbl U 3aKOHOMEPHOCTHU
HCTOPUYECKOT0 Pa3BUTHs 001IecTBa [Uisi popMHUpoBaHus rpakaanckoit mosunun (OK-2);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBbI 3KOHOMHYECKHMX 3HAaHUN B PA3IUYHBIX
chepax xusnenestenpHoct (OK-3);

- CHOCOOHOCTBIO HCIOJIb30BaTh OCHOBBI IPABOBBIX 3HAHUHN B pPasziIMuUHBIX cpepax
nesreiapaoctr (OK-4);

- CHOCOOHOCTBHIO K KOMMYHHKAIIMU B YCTHOM M MMHUCBMEHHOM (popMax Ha PyCCKOM U
WHOCTPAaHHOM  SI3bIKax IS peIIeHUs 33/7a4  MEXIUYHOCTHOTO U MEXKYJIbTYpHOTO
B3aumoeiicteus (OK-5);

- CIIOCOOHOCTBIO pabOTaTh B KOJJIEKTUBE, TOJEPAHTHO BOCIIPUHUMATH COLUANIbHBIE,
THUYECKHE, KOH(EeCCHOHANBHBIE U KYabTypHbIe pasnuuus (OK-6);

- CIMOCOOHOCTRIO K caMOOpraHu3anuu u camoobpaszosanuio (OK-7);

- CIIOCOOHOCTBIO HCIIOIb30BaTh METO/Ibl U MHCTPYMEHTHI (PU3MUECKOM KYIbTYPBI IS
o0ecrieueHus OJTHOIIEHHO! connabHOM 1 nipodeccnonansHoi aestenbroctu (OK-8);

- CHOCOOHOCTBIO HCMOJb30BaTh NPUEMBl OKa3aHMWsS IEPBOM IOMOIIU, METOJbI
3aIUTHI B YCIOBUSIX upe3BbluaitHbix cutyanunii (OK-9).

BoinyckHUK, OCBOMBIIMI IporpaMMy OakanaBpuara, JOJDKEH 00JajjaTh CIEAYIOIIUMU
o01enpogeccnoOHAJIbLHBIMH KOMIIETEHIMAMH:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO  MCHOJb30BaTh  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIUILTHH B TipodeccnonanbHoi aestenbroctu (OITK-1);

- TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUS O COBPEMEHHON (PM3UYECKOM KapTHHE MHUpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BeLIeCTBA JJIi OHHUMAaHMS
OKpy»Xaromiero mupa u siseruit mpupo;si (OI1K-2);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O CTPOCHUU BEILECTBA, IPUPOJIE XUMHUECKON
CBSI3U B Pa3jIMYHBIX KJacCaX XMMMUYECKHX COEJIMHEHHH Ui MOHMMAaHUs CBOMCTB MaTepUaJIOB U
MEXaHU3Ma XUMHYECKUX MTPOIIECCOB, MPOTEKAIOIINX B OKpykaromem mupe (OITK-3);

- BJIaJICHUEM TIOHUMaHMs CYHIHOCTM W 3HAueHUs HH(oOpManmuu B pa3BUTUU
COBPEMEHHOT0 MH(OPMAIIMOHHOTO O0IIECTBA, OCO3HAHMS OMAaCHOCTH U YIpO3bl, BOSHUKAIOIIUX B
3TOM TMpOLECCEe, CIOCOOHOCTBhIO COONIOAaTh OCHOBHBIE TpeOoBaHUS HWH(GOPMALMOHHON
0€30MmacHOCTH, B TOM YHCIIE 3aIUTHI rocyaapcTBeHHOH TaitHbl (OI1K-4);

- BJIQJICHHEM OCHOBHBIMH METOJIaMH, CIOCOOAMU M CpPEJICTBAMHU TOJIY4YECHHS,
XpaHeHUs, nepepadoTKu HH(GOpPMAIMM, HAaBBIKAMU PAaOOTHI ¢ KOMIBIOTEPOM KaK CpPEACTBOM
ynpasienus uapopmarueii (OITK-5);

- BJIaJICHUEM OCHOBHBIMH METOJIaMH 3aIlUTHl MPOU3BOACTBEHHOIO MEpCOHANa U
HaceJIeHHs OT BO3MOXKHBIX MOCIIEACTBUI aBapuii, karacTpod, cruxuitabix 6exctuii (OITK-6).



- BoimyckHuk, ocBOMBHIMI TporpaMmy OakanmaBpuaTa, JOJDKEH —o00sanarh
NpoeCCHOHAJBHBIMH KOMIIETEHIUSIMH, COOTBETCTBYIOLUIMMH BHJAAaM IpO(decCHOHATbHON
NeSITeIbHOCTH, Ha KOTOPBIE OPUEHTHUPOBaHA MporpaMMa OakaiaBpuaTa:

- CHOCOOHOCTBIO U TOTOBHOCTBIO OCYILECTBIIATh TEXHOJIOTMYECKUH Ipolecc B
COOTBETCTBUH C PErJIaMEHTOM U UCII0JIb30BaTh TEXHUUECKUE CPECTBA AJIsl U3MEPEHHSI OCHOBHBIX
napaMeTpOB TEXHOJIOTMYECKOTO poLiecca, CBOMCTB chipbs 1 npoaykiun (I1K-1);

- TFOTOBHOCTBIO IPUMEHATh AHAIUTUYECKUE M YHCICHHbIE METOJbl pELICHUs
IIOCTaBJIEHHBIX 3a]1a4, MCII0JIb30BaTh COBPEMEHHbIE MH(POPMALIMOHHbBIE TEXHOJOTUH, IPOBOIUTD
00paboTKy WH(pOpPMAIMKA C WCIOJb30BAHUEM NPUKIAJHBIX IMPOTPAMMHBIX CpPEACTB chepsl
po¢eCCHOHATIBHOMN JEeSITEIbHOCTH, UCIIOIb30BaTh CETEBbIE KOMIIBIOTEPHbIE TEXHOIOIUU U 0a3bl
JAHHBIX B CBOEH NpodecCHOHAIbHOM 00JacTH, MaKeThl MPUKIAJHBIX HPOTpaMM Ui pacyeTa
TEXHOJIOTHYECKUX MmapaMeTpoB obopymoBanus (ITK-2);

— TOTOBHOCTBIO  HCIIOJI30BaTh ~ HOPMATHUBHBIE  JIOKYMEHTBHI IO  KadecTBY,
CTaHJAPTU3AIMH U CePTU(UKALNY POTYKTOB M U3CINH, SJIEMEHTHl 5KOHOMUYECKOTO aHAIN3a B
npaktuyeckoit pestensHocTH (ITK-3);

- CHOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUYECKHUE PEUICHUS MPH pa3padoTke
TEXHOJIOTUYECKUX TIPOLIECCOB, BHIOMPATh TEXHUYECKHE CPEACTBA M TEXHOJIOTHU C YYETOM
9KOJIOTHYECKUX TOochecTBui ux npumenenus (I[1K-4);

- CIIOCOOHOCTBIO UCIIOJIb30BaTh IpaBuIIa TEXHUKHU 0€301acHOCTH,
NIPOM3BOJICTBEHHOIN CaHUTAPHH, TOKAPHOK 0E30IaCHOCTH M HOPMBI OXpaHbl TPy/Ja, U3MEPAThH H
OLIEHUBATh IapaMeTpbl IMPOU3BOACTBEHHOIO MHUKPOKIMMATa, YPOBHS 3albUICHHOCTH H
3ara3oBaHHOCTH, [IIyMa, ¥ BUOpaluu, ocBeleHHocTH padounx mect (I1K-5);

- CHOCOOHOCTBIO  Halla)XMBaTh, HACTpauBaTb M  OCYILECTBISATH  IPOBEPKY
obopynoBanus u nporpamMmmHubix cpeacts (I1K-6);

- CIIOCOOHOCTBIO  NPOBEPATh  TEXHMYECKOE  COCTOSHUE,  OpPraHU30BBIBATh
npopMIAKTHYECKHE OCMOTPBI U TEKYLIMH PEMOHT O0OpYAOBaHMs, FOTOBUTH 00OpYIOBaHUE K
PEMOHTY U MPUHUMATh 000pynoBanue u3 pemonta (I1K-7);

- TFOTOBHOCTBIO K OCBOEHUIO U HKCILTyaTallii BHOBb BBOAUMOro obopynoBanus (I1K-
8);

- CIIOCOOHOCTBIO  aHAIM3UPOBATh TEXHUYECKYIO JIOKYMEHTAlMI0, MOAOUpaTh
000py/IoBaHUE, TOTOBUTH 3asBKU Ha MPHOOpeTeHre 1 peMoHT obopynoBanus (ITK-9);

- CHOCOOHOCTBIO MPOBOJUTH AHAJIU3 ChIPbs, MAaTEPUATIOB U T'OTOBOH MPOIYKIIMH,
OCYIIECTBIIATH OLIEHKY pe3ynbTaToB ananu3a (I1K-10);

- CIOCOOHOCTBIO BBISIBIISITh M YCTPAHATH OTKJIOHEHUS OT PEXKHUMOB pabOTHI
TEXHOJIOTHYECKOTO 000pyI0BaHHS U TTapaMeTPOB TexHooruueckoro mporecca (ITK-11);

- CHOCOOHOCTBIO  IUUIAHUPOBaTb M NPOBOJAUTH (PU3MUECKHE U XHUMHYECKUE
HKCIEPUMEHTBI, IPOBOJUTH 00pabOTKy MX pe3yJIbTaTOB M OLIEHUBATh MOIPEIIHOCTH, BBIABUTaTh
THIOTE3bl M yCTAaHABIMBATh T'PAHUIIBI UX MPUMEHEHHS, TIPUMEHSTh METOJbl MaTeMaTHIECKOTO
aHaJIM3a U MOJICITMPOBAHUS, TEOPETUUECKOTO U IKCIIepUMEHTanbHOro uccienosanus (I1K-16);

- TOTOBHOCTBIO TPOBOJAUTH CTaHAAPTHBIE W CEePTU(UKANMOHHBIC WCIBITAHUS
MaTepHaloB, U3IeNHii U TexHomornyeckux mpoueccos (IT1K-17);

- TOTOBHOCTBIO  HCIIOJIb30BaTh 3HAHWE CBOHCTB XWMHYECKHX  DJIEMEHTOB,
COEIMHEHUI U MaTepHajoB Ha X OCHOBE AJIs PELIeHUS 3a1a4 NpodecCHOHATbHON ASITETbHOCTH
(IK-18);

- TOTOBHOCTBIO HCIOJIb30BATh 3HAHWS OCHOBHBIX (PM3UYECKUX TEOPHH LIS PEIICHUS
BO3HHUKAIOMNX (PU3WIECKHUX 3a]1a4, CAMOCTOSTEIHHOTO MPHOOPETeHUST (PH3HMUECKUX 3HAHHUM, IS
NOHUMAaHMs MPUHIUIIOB pabOThHl MPUOOPOB U YCTPOICTB, B TOM YHCIE BBHIXOAAILIMX 32 MPEEIIbI
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19);

- TOTOBHOCTBIO M3Yy4aTh HAy4YHO-TEXHHYECKYI0 HH(POPMALUIO, OTECUYECTBEHHBIN MU
3apyOeKHBIN OMBIT 10 TeMatuke uccienoBanus (I1K-20).



3aBepIuaronMM dTarnoM o0ydeHus nmo HampasieHuto noarotoku 18.03.01 Xumuueckas
TexXHoJIOorus, npoduinto «TexHOJOrus TOHKOrO OpPraHMYeCKOr0 CHHTE3a» SBISETCS 3allUTa
BBIITYCKHON KBaTM(PUKAIMOHHOM paboThl OakanaBpa.

B pesynabrare npoXoKIEHUsS TOCYJAapCTBEHHOH MTOrOBOM aTTecTalMy (BBIIOJHEHUS
BBIITYCKHON KBaTH(PUKALMOHHOM pabOThI) CTYACHT JOJIKCH:

3nams:

- TOPSIOK OpTaHU3aINH, TUIAHUPOBAHMS U IIPOBEACHUS HAYIHO-UCCIIEAOBATENLCKUX padoT
C MCII0JIb30BaHUEM IOCIETHUX HAYYHO-TEXHUYECKHUX JOCTHKEHUH B JaHHON 00J1acTH;

- (U3UKO-XMMHUYECKUE OCHOBBI CHHTE3a MTOJUMEPOB U MIPUMEHSATh 3TH 3HaHUS HA MIPAKTHKE;

- OCHOBHbIC TpeOOBaHMS K MPEACTaBIECHUIO PE3YJIbTATOB MIPOBEACHHOIO MCCIIEIOBAHUSA B
BU/JIE HAYYHOI'O OTYETA, CTaThbU WIN JOKJIaja.

Ymemu:

- CaMOCTOSITEJIbHO BBIABJIATH IIEPCIEKTUBHBIE HANpAaBICHUS HAY4YHBIX MCCIEIOBAHUM,
000CHOBBIBaTh aKTyalbHOCTb, TEOPETHUUECKYIO U NMPAKTHUECKYIO 3HAUUMOCTh ITPOOJIEMBI,
IIPOBOAMTH SKCIIEPUMEHTAIbHBIE HCCIIEOBAHMS, AHAIM3UPOBATh M HMHTEPIPETUPOBATH
HOJIy4EHHBIE PE3YJIbTaThI;

- OCYIIECTBISITH MOMCK, 00pabOTKy M aHAJIM3 HAYYHO-TEXHUYECKOH MH(POpPMALIUU 110 TEMe
BBINOJIHAEMON pabOThI, B TOM YHUCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOIUH;

- paboTaTh Ha COBPEMEHHBIX NMPUOOpax, OPTaHU30BHIBATH IPOBEIECHHE IKCIIEPHMEHTOB H
UCIIBITAHUH, IPOBOANUTH UX 00PabOTKY U aHAJIU3UPOBATh PE3YIIbTATHI.

Braoemy:

- METOAOJIOTHEH M METOAMKOW TPOBEIEHUs Hay4yHbIX MCCIEOBAHUI; HaBBIKAMU
CaMOCTOSITENIbHOM HAYy4HON U MCCIIE0BaTENbCKON paboThl;

- HaBBIKAMU pPa0OThl B KOJUIEKTUBE, IUIAHUPOBATh W OPIaHU30BBIBATh KOJUICKTHBHBIE
Hay4yHbI€ HCCIIEI0BAaHNUS; OBJIaJIeBaTh COBPEMEHHBIMU METOJJaMH UCCIIEJOBAHMSI U aHAIM3a
IOCTaBJIEHHBIX NIPO0JIEM;

- CIIOCOOHOCTHIO pelllaTh I[OCTaBICHHbIE 3aJayd, MCIONb3yd YMEHHS MU HaBbIKU B
OpraHu3alK HayYHO-HCCIEe10BATENbCKUX U TEXHOJIOTHYECKUX paboT.

3. KpaTkoe coep:kaHue rocy1apcTBeHHON UTOrOBOii aTTeCTAIlNH:

I'ocynapcTBeHHass UTOroBas arrecTalusi OOydaroUIMXcs B (OpME 3allUThl BBITYCKHON
kBannpukanuonHoil pabotrel (BKP) mnpoBoaurcs rocygapcTBEHHOM — HAK3aMEHAllMOHHOMN
komuccueit (I'9K).

3amuTa BBITYCKHOW KBaJIM(UKAIIMOHHON pabOThl SBISETCS 00s3aTENIbHOM Mpole ypoit
UTOTOBOM  TOCYAapCTBEHHOM aTTeCTallud CTYACHTOB BBICHIMX Y4EOHBIX 3aBe/ICHUI,
3aBepuIalOIIMX OOyueHHEe IO HAIpaBJIEHUIO MOJArOTOBKM OakanaBpuata. OHa MNpPOBOAUTCS
nyOoJIMYHO Ha OTKpBITOM 3acefanuu ['DK cormacHo yTBep)KIEHHOMY JE€KaHAaTOM Tpaduky, Ha
KOTOPOM MOTYT NPUCYTCTBOBATh BCE JKEJIAIOIIHE.

Marepuassl, IpeACTABIIEMBIE 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 3amaun I'DOK BXOAsT BBISIBJICHHE MOJATOTOBICHHOCTH CTYACHTAa K MPO(ecCHOHATbHON
NEeSITeIbHOCTH W TPHHATHE PELICHUS O BO3MOXHOCTH NPUCBOCHUS €My KBaTU(UKAIIUH
«OaxamaBpy.

Pemienne o mpuCyXJ€HUU BBITYCKHUKY KBalH(uKanuu «OakajgaBp» MpPUHUMAeTCs Ha
3aceganuu ['OK mpocThiM OOJIBIIMHCTBOM HPHU OTKPHITOM T'OJIOCOBAHUM YJIEHOB KOMHCCHH Ha
OCHOBAaHUHU pE3YJbTAaTOB HUTOTOBBIX HCHBITAHUN. Pe3ynbTaTel ONpenensoTcs OLEHKaMu
«OTJIIMYHOY, «XOPOILIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.



OGy‘IaIOH_IHfICSI HMECT IIpaBO MNOJAATh B alCIUIAIHOHHYI0O KOMHUCCHUIO allCJUIAIUI0 O

HapYIICHUH, IO €r0 MHEHUIO, YCTAaHOBJIEHHOM MPOLIEYPhI 3aLIUTHI
4. O0beM rocy1apcTBeHHOI HTOrOBOI aTTECTALIMH.

l'ocymapcTBeHHass MTOrOBas arTecTalus NpoxoauT B 8 cemectpe Ha 0asze 3HAHMIA,
MOJIYYEHHBIX CTyJIEHTAMU TpH u3ydeHuu guctumuind HampasieHus 18.03.01 Xwummueckas

TCXHOJIOTHUA HpO(bHHL «TexHoI0rusI TOHKOTO OpraHn4€CKOro CUHTE3a».

Konrpons 3HaHuii  oOydaromiuxcsi, IOJYYCHHBIX TIPU  OCBOCHHUH  OCHOBHOM
o0pa3oBaTelbHOIl  MpOrpaMMbl,  OcCyllecTBisieTcss B (opMe  3alMThl  BBITYCKHOU
KBATM(UKAIIMOHHON pabOThl M MPUCBOCHUS KBaTU(UKAIIUU «OaKaIaBpy.

Bunet yueGHoi paboTh B 3auernnix | B akanewm. B actponom.
eIMHUIIAX qacax qacax
O0masi TpyaoeMKOCTh MNPAKTHKH 10
Tan - EPyA P 6,0 216 162
y4eOHOMY IIAHY
CamocrositesbHasi padora (CP) 6,0 216 162
Bremonnenue, Hamucanue u odopMIICHHE
: $op 6,0 216 162
BKP
Bua xourpous: 3amura BKP - - -
dakyabratusbl (OT/)

AHHOTaNUA padoyell MPOrpaMMbl TUCHHUILIHHBI
«IlepeBoa Hay4YHO-TeXHUYeCKOii JuTepaTypbl» (PTI.B.02)

1. Heab aMcHUMIUIMHBI - IpUOOpeTeHHe OoOydaromuMucs oOlIed, KOMMYHUKAaTUBHON U
po(hecCHOHANTBHON KOMIIETEHLIUH, YPOBEHb KOTOPHIX Ha OTIENbHBIX ATANax S3bIKOBOMN
HOJArOTOBKM  IO3BOJISIET  BBIOJHATH  pasjiMyHble  BUIBl  MPO(ECcCHOHANBHO
OPUEHTHPOBAHHOTO TIEPEBO/Ia B TPOM3BOACTBEHHON M HAYYHOH IEATEILHOCTH.

2. B pe3yabTare n3y4eHusi JMCHUILIMHBI CTY/ACHT J10JI7KEH:

Obnadams cnenyromumu  oowekyromypuviva (OK) u  npogeccuonanvnvimu  (I1K)
KOMIIETEHIHSIMHU:

- CHOCOOHOCTBIO K KOMMYHHMKAIIMM B YCTHOH W TNHUCBMEHHOH (opMax Ha PYCCKOM H
MHOCTPAaHHOM sI3bIKaX JUISL pEIIeHUs 3ajad MEXKJIMYHOCTHOTO M MEXKYJIbTYPHOTO
B3aumoieiicteus (OK-5);

- TOTOBHOCTBIO H3ydaTh HAy4YHO-TEXHMUYECKYI0 HH(OpMaIuio,
3apyOeKHBIN OMBIT 10 Tematuke uccnenoanus (I1K-20).
3namu:

- OCHOBHBIE CITOCOOBI TOCTHKEHHUS IKBUBAICHTHOCTH B TIEPEBO/IE;

- OCHOBHBIE IIPHEMBI NIEPEBOAA;

- SI3BIKOBYIO HOPMY M OCHOBHBIE ()YHKIINH SI3bIKA KaK CUCTEMB,

- JOCTaTOYHOE JUIsl BBIIOJHEHHMsS TepeBoJa KOJMWYECTBO JIEKCHYECKMX — EIMHUII,
(dpazeosoTu3MOB, B TOM YHCJE COIMAIbHBIX TEPMHHOB M JIMHTBOCTPAHOBEIYECKUX

OTE€YECTBEHHBIN U

peanuii.
Ymemn:

- NPUMEHSTh OCHOBHbBIE TPUEMBI IEPEBO/IA;

- OCYHIIECTBJISITh ~ MHCHbMEHHBIA TEpeBOJ] ¢ COOJIOJIGHHEM HOPM  JICKCHYECKON
HKBHUBAJIEHTHOCTH, COOIOJICHHEM TPaMMATHUECKUX, CHHTAKCUYECKUX U CTUITUCTHUECKUX
HOPM;

- O(I)OpMJ'I}ITB TCKCT IICPEBOJAA B KOMIIBIOTCPHOM TCKCTOBOM PEAAKTOPE;



OCYIIECTBIISITh TEPEBOJI C COOJIIOJIGHHEM HOPM JIGKCHUECKOH HSKBHBAJICHTHOCTH,
COOJIIOZICHMEM TPaMMaTHYEeCKHX, CHHTAKCHYSCKUX W CTHJIUCTHYCCKHX HOPM TEKCTa
MePeBoJIa U TEMIOPATHHBIX XapPAKTEPUCTUK UCXOAHOTO TEKCTA.

Brnaoemw.:

METOJMKON  MPEANEePEBOMYSCKOTO aHaIM3a TEKCTa, CIOCOOCTBYIOIICH TOYHOMY
BOCTIPUSTHIO HCXOTHOTO BBICKA3bIBAHUS;

METOJIMKON MOJTOTOBKH K BBITIOJHEHHUIO IMEPEeBOJA, BKIOYAs MOUCK HMH(OpMamuu B
CIIPABOYHOM, CIICIIMAILHOM JIUTEPATYypPE U KOMITBIOTEPHBIX CETSX;

OCHOBaMH CHUCTEMBI COKPAIICHHON MIEPEBOYECKOM 3alMCH TIPY BHITIOJTHEHHUH ITEPEBOIA;
OCHOBHOI MHOS3BIYHON TEPMUHOJIOTHUEH CICIIMATIBLHOCTH;

OCHOBaMU pedeprupoBaHUs U aHHOTUPOBAHUS TUTEPATYPHI MO CIICIUATHHOCTH.

3. KpaTkoe conep:kaHue THCHUILINHBI:

Beenenue. IIpeamer u posib mepeBoja B COBPEMEHHOM OOIIecTBe. Pa3nuuHbie BHIIBI

nepenoaa. 3&,[[8‘11/1 U MECTO KypcCa B IIOAIOTOBKE 6a1<aJ1aBpa TCXHUKH U TCXHOJIOT'HUH.

Moayas 1.
1.1. CpaBHeHHMe TOpsaKa CJIOB B aHIJIMHCKOM M pycCKoMm mpemnoxkeHusx. [lepeBon

IMPOCTOro MOBECTBOBATCIILHOI'O NPCJIOKCHUA HACTOALICTO, 6yIIYHICFO " Dpomeauero BpEMCHU.

Ocobennoctu ePeBOaa BOIIPOCUTCIIBHBIX U OTPHULATCIIbHBIX HpeI[J'IO)KeHI/Iﬁ B Pa3JIMYHBIX

BpEMEHaX.

1.2 IlepeBox npemokenuiit Bo Bpemenax Indefinite, Continuous. Yrenne u mepeBoj mo

Teme "Xumus'".

Monayas 2.
2.1. ITepeBo npeaoxkeHuit Bo Bpemenax rpymin Perfect, Perfect
Continuous  (yTBepAuTEIbHBIC, BOMPOCHTEILHBIE M  OTPHIATEIbHBIE  (HOPMBI).

OcobeHHocTH ynoTpeOiaeHus: BCIIOMOTaTeNIbHBIX TJ1arojoB.

2.2 IlepeBoj cTpaaaTenbHOro 3ajora. TpyaHble ciiydau IepeBoia CTPaAaTeIbHOT0 3aJ10r4a.
Urenue u nepeBoj TeKCTOB 1o TeMme "Hayka u HayuyHble MeTo/Ibl". AKTUBM3ALUS JIEKCUKU

MMPOYUTAHHBIX TCKCTOB.

2.3. [lepeBo MPUAATOUHBIX MPEATIOKECHUN.

IIpunarouHsle noanexKalue.

[IpunaTouHble cKkazyeMsle.

IIpunarounble onpenenuTEIbHBIE.

[Ipunarounbie 06CTOATENBCTBEHHBIE, TPUAATOUYHBIE TOTIOTHUTENbHBIE.

2.4. Tursl yCIOBHBIX MPEUIOKEHUH, TpaBUia 1 0COOEHHOCTH HUX MEPEBOAA.

[IpakTuka mnepeBoja Ha MNpuMepax TEKCTOB O Xumuu, [[H. Menoeneese, nayke u

mexHoiocuu.

2.5. TlepeBonm TpeIIOKEHUH C y4eTOM TMpaBHJIa corjlacoBaHus BpeMmeH. [lpsmas u

KOCBCHHAaA pCyb.

2.6. Paznuunbie BapuaHTHI TIEPEBO/IA CYIIECTBUTEIIHFHOTO B MTPEITIOKEHUH.

2.7. MopnanbHBbI€ TIIarojbl U 0COOCHHOCTH UX TEePEBO/IA.

Pa3Butue HaBbikOB mepeBojia o Teme "Hayka 3aBTpariHero aas".

2.8. CrieninanpHast TepMuHoJorus mno teme "Jlaboparopus'".

2.9. Cokpamenusi. OCOOCHHOCTH UX MepeBojia. Pa3BuTHe HABBIKOB NIEPEBOIa HA IPUMEPE

TekcToB 1o Teme "JlabopaTopus, n3MepeHus: B XumMun'.

Monayas 3.
3.1. Hennunele popMmel riarona.
NndunntuB (HeompenenenHas ¢gopma rinarona). Ponb nHQUHUTHBA B MpENIOKEHUH U

BapUaHTHI IIepeBo/ia Ha PYCCKUM A3bIK. [IpudacTust u repyHaui.

3.2. UlHpuHUTHBHBIE OOOPOTHI.
O6opot pomonHeHHe ¢ HMHQUHUTHBOM. BapuaHTbl mepeBoJa Ha pPYCCKHHM S3BIK.

Tepmunosiorus no teMe "CoBpeMEHHBIE TEXHOJIOTHA'" .

3.3. O60pOT noaje)Kamee € HH(bHHHTHBOM. Paziauunbie BapHWaHThI ICPEBOAA.



Tepmunosiorus o reMe "XuMuueckas TEXHOIOTHs "
3.4. TlepeBo1 MPUYIACTHBIX 0OOPOTOB.
AbcomoTHbI TpudyacTHEI OOOpPOT U BapUaHTHI IEPEBO/A.

Pa3BuTue HaBBIKOB nepeBoia no Teme " XuMuueckas TeXHOJIOorus'".
1. O0bem yuyeOHOM TMCUMILIMHBI:

4.1. Oynas dopma:

Bcero 3 cemecTp 4 cemecTp
Bunbr yueOHOM paboThI Bg3au. | Bakan. | B3au. | Bakan. | B3au. | B akaz.
el. yacax el yacax el yacax
OO0wmas Tpy10eMKoOCTh
AUCHMILINHBI 10 Y4eOHOMY 4,0 144 2,0 12 2,0 72
ILUIAHY
AyIMTOpHBIE 3aHATHS: 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ausarus (I13) 1,78 64 0,89 32 0,89 32
JIaGopatopusie 3anstus (J1ao) - - - - - -
CaM(-)CTOHTeJILHaH pabora 222 80 111 40 111 40
(CP):
CamocrosiTenbHOE U3yUYECHHE 222 80 111 40 111 40
pa3zesoB AUCITUTLIMHBI
Buj xonTpoas: 3auer / i i i i i i
IK3aMeH
Bcero 1 cemectp 2 ceMecTp
Bunbt yueOHOM pabOThI B3au. | Bactp. | B3au. | Bactp. | B3au. | Bacrp.
el. yacax el gacax el yacax
OO0mas Tpy10eMKoOCTh
AUCHUILUINHBI 0 y4eOHOMY 4.0 108 2,0 54 2,0 54
ILUIAHY
AyIUTOPHBIE 3aHSITHS: 1,78 64 0,89 32 0,89 32
Jlexuuu (Jlek) - - - - - -
[Tpaktuueckue 3ausarus (I13) 1,78 64 0,89 32 0,89 32
JlabopaTopHbie 3ansTus (J1ab) - - - - - -
CaM(-)CTOHTeJIBHaH padora 222 80 111 40 111 40
(CP):
CamocrosiTenbHOE U3yUECHHE 222 80 111 40 111 40
pa3/ieNoB AUCITUTUIHNHBI
Bupa xoHTpoJsi: 3a4eT/3K3aMeH - - - - - -
4.2. 3aounas dopma:
Bcero 1 cemecTp 2 ceMecTp
Bunsl yueOHoI paboThI B3au. | Bakan. | B3au. | Bakan. | B3au. | Bakan.
el gacax el. gacax el. gacax
OO0mas Tpy10eMKOCTh
AUCHUILUINHBI 0 y4eOHOMY 4.0 144 2,0 12 2,0 12
ILUIAHY
AyzmToprle 3aHATHA: 0,44 16 0,22 8 0,22 8
Jlexuuu (Jlek) - - - - - -
[Ipaktrueckue 3ausatus (I13) 0,44 16 0,22 8 0,22 8




JlabopaTopHbie 3ansTus (J1ao) - - - - - -
CamocrosiTesibHast padoTa
(CP): 3,56 128 1,78 64 1,78 64
CaMocTosTenbHOE U3yUeHHE 299 80 111 40 111 40
pa3aesoB JUCHUIIINHBI ' : ’
Bua KoHTpOJISA: 3K3aMeH 3auer 3auer 3auer
0,22 0,11 0,11
’ (8) ’ (4) ’ (4)

AHHOTanuA padoyeil IporpaMMbl JMCHUIITHHbI
«CpakaaHcKas 3alIUTa B Ype3BbIvaiiHbIX cuTyanusax» (®T/1.B.01)

Iesb AUCHMIJIMHBI - TIOATOTOBUTH CTYJEHTA K OCMBICICHHBIM IIPAKTUYECKUM JEHCTBUAM
no o00ecredyeHuto CBOeW O0e30MacHOCTH M 3aIIUTHl B YCIOBHSX BO3HUKHOBEHUS
Ype3BbIUaiHON CUTyalluu IPUPOAHOr0, TEXHOTEHHOTO U BOGHHOT'O XapaKTepa.

B pesyabTare n3yueHusi IMCUMIIJIMHBI CTYAEHT J10JI7KEH:

Obaaoams crnenyromumu oouexyrvmypruimu (OK), obwenpogheccuonanvnvimu (OIIK) u
npogeccuonanvuvimu (1K) koMneTreHIUsIMHA:

CHOCOOHOCTBIO UCIIOJIB30BaTh MPUEMbl OKa3aHUS MEPBONM MOMOILM, METOJbl 3aLIUTHI B
yCIIOBUSX 4pe3Bbluaitnbix cutyarmii (OK-9);

BJIaJICHUEM OCHOBHBIMH METOJIaMH 3alUThl IPOU3BOJCTBEHHOTO NIEPCOHANA U HACETICHUS
OT BO3MOJKHBIX TIOCIIC/ICTBHI aBapHii, karacTpod, cruxuitabix oencruii (OI1K-6);
CIOCOOHOCTBIO IPUHUMATh KOHKPETHbIE TEXHMUYECKHE peIIeHUus MpU pa3paboTke
TEXHOJIOTMYECKHUX IIPOLECCOB, BHIOMPATh TEXHUYECKUE CPEJICTBA U TEXHOJIOTHH C YUETOM
9KOJIOTHYECKUX TocaencTBui ux nmpumeHenus (I1K-4).

3uamo:

XapaKTEepUCTUKN HPUPOAHBIX O€ICTBUN, TEXHOTEHHbIX aBapuil W KaracTpod Ha
pazuanoHHO, XUMHYECKH U OMOJIOTHYECKH OMACHBIX 00BEKTaX, Mopaxaronue GaKkTopbl
JPYTUX OMAaCHOCTEH;

OCHOBBI BO3/JEHCTBUS ONACHBIX ()AaKTOPOB UYPE3BBIYAWHBIX CHUTYyallUil Ha 4YelOBEKa U
IIPUPOJIHYIO CPEy, AOIYCTUMBIE NPEAEIbHBIE KPUTEPUH HETaTUBHOIO BO3JEHCTBHS;
Mepbl 0€30MacHOTO TMOBEIEHUs IpU NpeObIBAHMM B paloHax (30HAX) IOXKapoB,
PaMOaKTUBHOT0, XMMUYECKOTO U OMOJIOTMYECKOT0 3arpsi3HEHMS;

CrocoObl M CpeACTBa 3alllUThl YEJIOBEKa OT BO3JCHCTBHUS MOpa)xkarolmuX (aKkToOpoB
Ype3BbIYAHBIX CUTYalMi IPUPOAHOI0, TEXHOTEHHOT'O U BOEHHOT'O XapakTepa.

Ymemu:

WCIIOJIb30BaTh CPEACTBA 3allUThl OPraHOB [JBIXaHUS M KOXKH, MEIUIMHCKUE U
CaMO3alllUThl U OKA3aHUS MOMOLIH IPYTUM JIFOISM;

IIPUMEHATH IEPBUYHBIE CPEJICTBA MOKAPOTYLIEHUS UIsl JOKAJIU3ALUN U TYILIEHUS T10Kapa,
BO3HUKILIETO B ayJUTOPHUH (J1abopaTopun);

OKa3bIBaTh cebe W JPYrMM MOCTPAAABIIMM MEAMLMHCKYIO MOMOIb C HCIOJIb30BaHUEM
Ta0eNbHBIX U NOJIPYYHBIX METULIMHCKUX CPECTB.

Braoemy:

npuéMaMHy MPOBEICHUS YaCTHUHOM CAaHUTapHOU 00paOOTKH MpH BBIXOJIE U3 paiioHa (30HbI)
PaIMOaKTUBHOT0, XUMUYECKOTO U OMOJIOTUYECKOT0 3arpsi3HEHNS (3apaXKeHus);
Crocob6aMu U TEXHOJIOTHSIMU 3aIIUThI B UPE3BbIUAHHBIX CUTYaIUIX.

3. KpaTkoe cofep:kanue AU CUHUIIUHBI.

1. OmnacHoctu mnpupoaHoro xapakrtepa. CTuxuilHble O€ACTBUS, SIBICHUS TNPUPOIBI

pa3pyLIUTEIbHON CHIIBI - 3€MJIETPSACEHUS, HABOJHEHNUS, CEJIEBbIE IOTOKH, OIMOJI3HHU, CHEYKHBIC
3aHOCHI, U3BEP)KEHHE BYJIKAHOB, 00BAJIbl, 3aCYXH, yparaHsl, Oypu, MOKapsbl.

2. OmacHOCTH TEXHOT€HHOr'O XapaxkTepa. ABapI/II/I u KaTaCTI)O(I)LI Ha pagualiuoOHHO

OITaCHOM OOBEKTe, XUMHYECKH OITACHOM OOBEKTe, OWOJOrHYEeCKH OITaCHOM OOBEKTe, Ha



TpaHcnopTe  (KEJIE3HOJOPOKHOM,  aBTOMOOMJIBHOM,  pPEYHOM,  aBHAIMOHHOM);  Ha
TUAPOCOOPYKEHUSAX; HA KOMMYHAQJIBHBIX CHCTEMaX KU3HE0OeCIeUeHH s .

3. OnacHocTu BOEHHOro Xxapakrtepa. lIpuMeHeHue oOpyX usi MaccoBOrO IOpPaKEHHUS
(sIIepHOr0, XUMHUYECKOT0, OMOJIOTUYECKOT0), OOBIYHBIX CPEACTB C 3aKUTATEIbHBIM HAIIOJIHEHUEM,
HOBBIX BHJIOB OpPYXUsl. 30HBI 3apa’KEHUS OT CPEJCTB ITOPAKEHUS U UX BO3JICHCTBUE HA HACEIIEHUE
1 OKPYKaIOIIYIO IPUPOJIHYIO Cpeny.

4. TloxapHas 0€30HaCHOCTb — COCTOSIHHE 3aIlMIICHHOCTH HACEJCHHs, HMMYIIECTBA,
oO1iecTBa ¥ rocy1apcTBa ot noxkapos. [loxapHas onacHOCTh (IPUYUHBI BOSHUKHOBEHHUSI TI0YKapOB
B 3JaHMSX, JIECHbIE Nokapbl). JIokanuzanuusa U TyumeHue noxapos. [Ipocrelinine TexHUUYECKHE
cpenctBa noxapoTtytieHus (oraerymmrenu OIT -8, OY-2) u npaBuia mojab30BaHHs UMH.

5. Komruiekc MeponpusTiil rpaskJaHCKOM 3aIllUThl HACEIECHHUS.

Onogenienue U UHPOpMUpOBaHUE HaceneHusi o0 omacHocTH. [IpuHATHE HacereHHeM
curHanioB omoseuieHus («Buumanue Bcem!», «Bozaymnas TpeBoray, «Pamuanuonnas
OMACHOCTbY, «XHUMHUecKas TpeBora», «OTOO0il omacHOCTH») M TOPSANOK ICHCTBHS MO HHM.
OBakyalus HaceleHMs M3 30Hbl omacHOCTH. CrocoObl 3BakyallMM OKCTpPEHHas 3BaKyalus
CTYJIEHTOB U3 ayJUTOPUH IPYU BOZHUKHOBEHHUH I10XKapa.

CpenctBa HHIMBHYaTbHOU 3amuThl opranoB aeixanus (I'T1-7, I'TI-7B, I'TI-9, P-2, V-2K,
PITA-1, PIIT-67M, PY-60M, «®enuxcy, I'/I3K, A, AIIT-3, [13V-K, UII-4M, UII-5, UII-6,
KUII-8), koxu (JI-1, O3K, KUX-4M, KUX-5M) yenoBeka. MeTuITMHCKKE CPEACTBA 3AIUTHI .

CpencTBa KOJJIEKTUBHOM 3alIUTHI HaceneHus. HazHauenue, 3aliuTHRIE CBOMCTBA YOCKUIII.
[TporuBopaguanuonnsie ykpeitusa (IIPY, nmon3emuble nemexojHble Mepexoibl, 3ariyOjaeHHbIe
CTaHIIMK METPONOJUTEHA), MPOCTEHIINE YKPBITUS (TPAHIIEHU, OKOIBI, MEPEKPHITHIC IIEIH).
[TpaBuia 3aHATHS YOEKUIIA.

6. OxkazaHue mepBOM MEIUIIMHCKOM IMOMOIIM TMPU OXKOTaX, PAHEHUSX, 3aPAKEHUSX.
[TpoBeneHmne yacTUYHON caHUTApHON 00PAOOTKU KOYKHBIX IOKPOBOB YEJIOBEKA MPU BBIXOJIE U3 30H
PaZ0aKTUBHOTO, XUMUYECKOTO U OMOJOTHYECKOTO 3apakeHUs (3arpsi3HEHHS ), U3 30H MOKapoB.

7. JlukBuaamusi MOCIEACTBUNA YPE3BBIYAMHON cUTyaluu. PaguanuoHHas ¥ XUMHYECKas
pa3BelKka ouara MopakeHus (3apakeHus). ABapuiiHO-crmacarenbHble padoThl. CrenuanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (J€3aKTWBAIUs, Jerazanus, Je3WHQEKIHs,
JI€3UHCEKIIHS.

8. DkcTpeHHas »Bakyalusi W3 ayauTopuu (Jaboparopuu) B YCIOBHUSX IOXKapa,
pagualoHHOr0, XMMHUYECKOT0, OMOJIOTHYECKOTO 3arpsi3HEHUs] TEPPUTOPUH C UCIIOIb30BaHUEM
npocreimux cpenacts 3amuThel («Pennkey, I'JI3K, nporusoraza I'TI-7 ¢ AT1T-3).

4. O0beM y4eOHOH TUCHHIINHBI:

4.1. Oynas dopma:

. B 3auernbix | B akanmem. B acTpos.
Bunsl yueOHol paboThl
eIMHUIIAX qacax qgacax
O0mass TpyAOeMKOCTh JAMCHMILIMHBI IO 10 36 97
y4eOHOMY IIaHy
Kounrakrhas pa6ora (KP): 0,44 16 12
[Ipaktuueckue 3ansatus (I113) 0,44 16 12
CamocrositesbHas padora (CP): 0,56 20 15
Bupa xouTpoJsi: 3a4er/3K3aMeH - 3ader 3ader
4.2.3aouHas hopma:
. B 3auetHpIx | B akamewm. B acTpos.
Bunet yue6HoI paboThl
eIMHUIIAX qacax qacax
O0masi TpPyA0eMKOCTb JHMCHUILIMHBI 10 10 36 97
y4eOHOMY IIaHy




Kounrakthas pa6ora (KP): 0,11 4 3
[Tpaktuueckue 3ansatus (I13) 0,11 4 3
CamocrositesbHas padora (CP): 0,78 28 21
3auer 3auer
Buna xkoHTpoJisi: 3a4eT/3K3aMeH 0,11
(4) ®)




